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AB STFSCT 

A number o f  molybdenum-bearing g r a n i t i c  s t o c k s ,  r e f e r r e d  t o  as the 

Al ice  A m  i n t r u s i o n s ,  are enplaced in sedimentary rocks  mclr%hal t o  t h e  e a s t  

con tac t  o f  t h e  Coast P l u t o n i c  Conplex between Stewart  and Terrace.  Seve ra l  

d e p o s i t s  are known in t h e  v i c i n i t y  of A l i c e  Arm, of which t h e  most important  

i s  Lime Creek. 

The Alice Am i n t r u s i o n s  occur  as snall s t o c k s  of quartz-monzoni te  

porphyry, most of which e x h i b i t  t he  f e a t u r e s  of m u l t i p l e  i n t r u s i o n .  A l l  plu tons  

a r e  c u t  by lampraphyrc dykes of p o s t - n i n c r a l  agc. Sedimentary rocks ad jacen t  t o  

s t o c k  c o n t a c t s  are thermal ly  netanorphosed t o  b i o t i t e  h o r n f e l s .  

Seve ra l  stages o f  molybdenite m i n e r a l i z a t i o n  are containcd in quar t z  

v e i n l e t  stockworks b e s t  developed near  s tock  con tac t s .  La te  s t a g e  p o l y n e t a l l i c  

v e i n s  a r e  known a t  most depos i t s .  

Geochemical i n v e s t i g a t i o n s  of t h e  Lime Creek depos i t  show t h a t  

d i s t r i b u t i o n  p a t t e r n s  f o r  a l t e r a t i o n  minera ls  and geochenica l  e lements  dc f ine  

t h e  main geo log ica l  e v e n t s  inasmuch as some elements  c o r r e l a t e  with o r i g i n a l  

una l t c rcd  rock whi le  o t h e r s  are r e l a t e d  t o  con tac t  metasonatism o r  s t a g e s  of 

hydro thernz l  a l t c z n t i c n  2nd c i n e r a l i z a t i c r . .  
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K-Ar agcs i n d i c a t e  t h a t  t h c  age of i n t r u s i o n a l d  mine ra l i za t ion  . 
. . .  

. arc n e a r l y  synchronous a t  about 53 n y. 

, ’ *IXTRODUCTIO:.? ‘ 

. .  

21 nutnber of poFphjjry molybcknum d c p o s i t s  and p rospec t s  occur a long 

the eastern n a r g i n  of the Coast P l u t o n i c  Corn?le=; betmen. Stewart and Terrace‘ 

dn northwestern B r i t i s h  Columbia (Figure 7 )  . The g r c a t e s t  c l u s t e r i n g  of t h e s e  

d e p o s i t s  is i n  t h e  v i c i n i t y  of Alice Arm, a t  t h e  head of an i n l e t  o f  t h e  samc 

* i  

. 

name 160 lcn n o r t h  of P r ince  Rupert ,  To d a t e ,  t he  most s i g n i f i c a n t  of  

t h e s e  d e p o s i t s  i s  t h e  f o m e r  producing mine, B r i t i s h  Colunbia ?lolybdenum, 

s i t u a t e d  on Line Creek (3.5 lcrn sou th  of Alice Arm (Figure 1). 

’ 

. .  

This  paper  is d iv ided .  i n t o  two p a r t s :  t h e  f i rs t  p a r t  desc r ibes  the  . .  

.. * ’. . . . - .  . . . . . . . . .  . .  . *.’ . . . . .  . . . .  . .  

. .  
. . . .  

g e n e r a l  geo log ica l  s e t t i n g  of t h e  nolybdcnun d e p o s i t s  whi le  t h e  second p a r t  i s  

devoted t o  a more e s t e n s f v e ’ d c s c r i p t i o n  of each depos i t ,  and i n  p a r t i c u l a r  t h e  
. . . . .  . . . . . . . .  . . .  . .  . .  . . . . . .  . , ._ .., . .  . . . . . . .  . . .  . . . .  . .  

. .  . .  . .  . .  . .  
. .  ’. . ’  . . . :. . . .  . 1. 

- . . zeo lo& ‘and geochemistry”.o’f..‘ t h e  Line Creek” depos i t .  -- 

IIISTOXY 

r-Iolybdenite mine ra l i za t ion  i n  t h e  Alice Arm area was first recognized 

du r ing  e a r l y  p rospcc t inz  for s i l v e r - b c a r i n z  ve ins .  P a r t  o f  t h e  Lime Creck 

d e p o s i t  vas f i r s t  s t aked  i n  j 9 1 1  by 1.7, Xctcan bu t  t h e  n3in  f e a t u r e  of i n t e r e s t  

a t  t h a t  t i m e  was a narroiq s i l v e r - l e a d - z i n c  v e i n  l a te r  determined t o  be  p e r i p h e r a l  

. .  

. 

. . .  . .  
t o  the moiybdenitc depos i t .  

T h e .  f i r s t  molybdenite product ion i n  tlic area was 

d e p o s i t  i n  1316 (Figure 1) where 3/15 t o m e s  avcrsging 1.G9 

mincd from quar t z  ve ins  in sedimentary rocks j u s t  south  of 

. .  
from t h e  Tidewater 

pcrccnt  zolybdccite was 

.a small g r a n i t i c  s tock .  



, .  . . *  
. .  . . . .' 

. .  

In t ens ive  exp lo ra t ion  f o r  molybdenite depos i t s  took p lace  i n  the l a t e  

1950's when Kcnnco Explora t ions ,  (Western) Limited d i d  . l imi ted  work on the  

Roundy Creek and Tidewater. p r o p e r t i e s  and, i n  195%; acquired 'an opt ion  on claims 

a t  Lime Creek from Gunn Fiva of Mice Arm. Diamond d r i l l i n g  was c a r r i e d  out  from 

1959 t o  1963 when B r i t i s h  Columbia Nolybdenm Limited , a wholly owned subs id i a ry ,  

w a s  incorpora ted .  A dec i s ion  t o  put t h e  proper ty  i n t o  production-was made i n  

la te  1964. >fining and m i l l i n g  ope ra t ions  began i n  1967 and were suspended i n  

August 1972 due t o  weak molybdenum markets. Production t o t a l l e d  10,400 tonnes 

of molybdenum, Remaining reserves are est imated t o  be i n  t h e  o rde r  of 36 m i l l i o n  

tonnes of s l i g h t l y  less than 0.20 percent  molybdenite. 

C l i m a x  Molybdenum Corporation of Bri t ish Columbia, Limited acquired 

the prope r ty  i n  1973 and has  been conducting geologica l  and f e a s i b i l i t y  s t u d i e s  

s i n c e .  t h a t  t i m e .  

Explorat ion i n  t h e  area f o r  s i m i l a r  d e p o s i t s  during the  1960's 

r e s u l t e d  i n  t h e  d iscovery  of s e v e r a l  good prospec ts  i nc lud ing  the  A-jax, Bell 

.Flolybdenum,. and .Roundy Creek .p rope r t i e s  i n  t h e  immediate Alice Arm area and 

a number 

the Nass 

of o t h e r  prospec ts  such as t h e  THH, Hoan Creek, and those  south of 

River (Figure 1) . 

GEOLOGICAL SETTING 

Molybdenum-bearing g r a n i t i c  s tocks  , r e f e r r e d  t o  c o l l e c t i v e l y  as t h e  

Alice Arm i n t r u s i o n s  (Carter, 1974),  occur  nea r  t h e  western edge of t h e  Dowser 

successor  b a s i n  and marginal t o  t he  Coast P lu ton ic  Complex (Figure l ) ,  The Alice 

A r m  i n t r u s i o n s  occur  i n  t h e  form of sma l l  s t o c k s ,  gene ra l ly  no t  exceeding 0.8 

h i n  diameter ,  P o r p h y r i t i c  qua r t z  monzonite is t he  dominant rock t y p e ,  and 

t h i s  d i s t i n g u i s h e s  t h e  molybdenum-bearing s tocks  from equigranular  s a t e l l i t i c  
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s t o c k s  related to t h e  Coast P l u t o n i c  Complex. While molybdenum-bearing s tocks  

g e n e r a l l y  i n t r u d e  Dowser assemblage s i l t s t o n e s ,  greywackes, and s h a l e s  of La te  

J u r a s s i c  age, some do occur  wi th in  t h e  Coast P lu ton ic  Complex. Examples of 

t h e s e  are Molly black and Penny Creek prospec ts .  

Evidence f o r  both f o r c e f u l  and pass ive  emplacement of t h e  i n t r u s i o n s  

is well documented. I n  the. 'Al ice  Arm area, sedimentary rocks have been arched 

and domed around t h e  s tocks .  Elsewhere, l i t t l e  d is turbance  of t h e  country rock  

is seen and the e longa te  n a t u r e  o f  some of t h e  i n t r u s i o n s  i n d i c a t e s  t h a t  they 

probably were emplaced along major f a u l t  zones. 

South of  Alice A m ,  several molybdenum-bearing s t o c k s  are c l u s t e r e d  

near remnants of f l a t - l y i n g  Quaternary b a s a l t  which probably o v e r l i e  t h e i r  

feeders .  In t h e  Nass River area, small s tocks  occur  south  and w e s t  of t h e  Recent . 
. .  

' lava flow. 

Many of t h e  s t o c k s  apparent ly  have been l o c a l i z e d  a t  o r  n e a r  i n t e r -  

s e c t i o n s  of e a s t - n o r t h e a s t  and north-northwest  f a u l t s  (Seraphim, et al . ,  t h i s  . '  

% volume). Seve ra l  of the s tocks  (Bell Molybdenum, Roundy .Creek, b y )  i n  t h e  . * .  . .  . .  . .. . .  . 
Alice Arm t o  Nass River area are elongated i n  an e a s t - n o r t h e a s t  d i r e c t i o n  which 

may a l s o  r ep resen t  some 'cont ro l  by f a u l t s  o r  by t h e  a t t i t u d e  of t h e  Sedimentary 

rocks .  Also, a crude e a s t - n o r t h e a s t  d i s t r i b u t i o n  of t h e  s t o c k s  is ev iden t  i n  t h e  

c l u s t e r  sou th  of Alice Arm and sou th  of t h e  Nass River (Figure 1). Some s t o c k .  

c o n t a c t s ' a r e  rectilinear i n  p l an ,  aga in  r e f l e c t i n g  t h e  dominant fault and f r a c t u r e  

p a t t e r n s .  A good esample of  t h i s  i s  seen  a t  t h e  A j a x  molybdenum d e p o s i t  northeast :  

COILPARATIW GEOLOGY OF THE MOLYBDENUM DEPOSITS 

Ffolybdcnum d e p o s i t s  are as soc ia t ed  wi th  the Alice Arm i n t r u s i o n s ,  which 

u s u a l l y  occur  as small o v a l  o r  e longate  s tocks .  Some i n t r u s i o n s ,  most no tab ly  
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those  a t  Roundy Creek and Tidcwatcr nca r  Alice A m 2  arc s h e e t  or s . i l l = l i k e  

i n  form and. are r e l a t e d  t o  small feeder p i p e s .  I n t r u s i o n s ' a t  Alder Creek, nea r  

Lava .Lakc. (F igure .  1) and Prolybtienum Creek, n o r t h  of Terracc, are nor thwes t - s t r ik ing  

dyke swarms i n t r u d i n g  sedimentary rocks . tiajor g e o l o i i c  f e a t u r e s  *of f o u r  d e p o s i t s  

are i l l u s t r a t e d  on F€g,ure 2 .  
. .  

Quartz monzonite porphyry i s  the . .p reva len t  hos t  rock a t  most d e p o s i t s  . 
Phenocrysts range  i n  s i z e  from 2 mm t o  1 cm and inc lude ,  i n  

decreas ing  o rde r  of abundance, euhedra l  p l a g i o c l a s e ,  K=fe ldspar , . and  both  

euhedra l  and anhedra l  qua r t z  eyes.  Quartz monzonite porphyry is c h a r a c t e r i s t i c a l l y .  

rnesocratic with both biotite and hornblende as primary mafic minera ls  . Leucocra t ic  

q u a r t z  f e l d s p a r  porphyry phases  o f . q u a r t z  monzonite t o  g r a n i t e  composition a l s o  

are prominent a t  most o f  t h e  depos i t s  and a t  some they c o n s t i t u t e  t h e  bu lk  of 

the i n t r u s i v e  rocks.  Pruscovite i s  the  mica minera l  of t h i s  phase. 

Some i n t r u s i o n s  are zoned, aost notably  t h e  i n t r u s i o n  that: is  h o s t  t o  

t h e  L i z e  Creek depos i t .  IIere, a core  of q u a r t z  monzonite porphyry i s . b o r d e r e d  by 
. .  . . .  .. - . . . . .  . - . . .  . .  . . .  . . . . . .  .. . . . . . . . . .  . . . . . . .  . . . . . .  -. :., ':'-mor.$'. . .basic . :~r~nodi .or i tc . .  and. q u a r t z .  d i o r i t e . ,  'which may .be''in p a r t  o l d e r  than t h e  

. . .  . . .  . . . .  . .  . . . . .  . . .  . .  . .  _ . . '  ; ' .  . .  . .  .. 
. .  * .  

. : . 

. .  . .  . . . . .  

-- quar t z  monzonite phase. - 
Nost molybdenum-bearing s tocks  e x h i b i t  several stages of i n t r u s i o n .  

T h e . f i r s t  s t a g c  f o m s  t h e  b u l k , o f  t h e  s t o c k  and is represented  by qua r t z  nonzoni tc  

and/or  qua r t z  f e l d s p a r  porphyry and lesser qua r t z  diorite such as Line Creek. 

T h i s '  nain phose may b e  i n t ruded  by f ine-;rained, equ iz ranu la r  a l a s k i t e  t h a t  

c o n s i s t s  e s s c i i t i a l l y  of  .quar tz  , I<-feldspar 

very  common a t  t h e  Line Creek-and Roundy Creek p r o p e r t i e s  (Figure 2 ) ,  occur  3s 

dykcs and i r r c z u l a r  ciasscs and arc h o s t  t o  b e t t e r  grades of disscrninatcd and 

l e n s - l i k e  n o l y b d c n i t c  minera l iza t ion .  

and myrmelcite. A lask i t e s  , which arc 

. .  . I  

Otlicr i n t e r  -mineral i n t r u s i o n s  inc lude  dyl:ei and i r r q u l o r  lciiscs of  

i n t r u s i v e  b r e c c i a ,  b e s t  developed along the  nor thern  s tock  con tac t  at the L i m e  
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Creek deposit (Fizure 2 ) .  Angular fragments 1 t o  2 c m  in s i z e ,  of b o t h  

I n t r u s i v e  a d  country rock,  are contained i n  a granulated matrix of qua r t z ,  

p l ag ioc la se ,  and K-feldspar. 

Severa l  d e p o s i t s  f e a t u r e  i n t r u s i v e  phases t h a t  are very la te  i n  t h e  

intrusive-mineralization,sequence. These a l s o  are qua r t z  monzonite i n  composition. 

.Examples i nc lude  an unesposed plug at Lime .Creek, t h e  southwest po r t ion  of t h e  

Bell Nolybdenum s t o c k  (Figure 2 ) ,  and post-mineral  dykes at some of t h e  Xass River 

d e p o s i t s  (Figure 1 ) .  

Post-mineral  lamprophyric and b a s a l t  dykes c u t  v i r t u a l l y  a l l  of t h e  

molybdenm-bearing s tocks .  These u s u a l l y  s t r i k e  n o r t h e a s t e r l y ,  d i p  v e r t i c a l l y ,  

. and t r u n c a t e  a l l  p re -ex i s t ing .xocks  and s t r u c t u r e s ,  inc luding  mineral ized f r a c t u r e s .  

. Northwesterly s t r i k i n g  f a u l t s  t h a t  are younger than t h e  p lu tons  and 

lamprophyric dykes are found a t  Bell Molybdenum, Roundy Creek, and Xass River  

d e p o s i t s  . 

. .  

' 2kdimentary rocks ad jacent  t o  t h e  Alice Arm i n t r u s i o n s  have been 
, .  . .  . I . . ..': . 

. * .  . . , .  ... . .. . .  . I  . . . I . .  * . - '  :? :'ther~~lly.'metamorphosed'.. to*:.biotite ' :hornfels . in. .& aureole  'which may extend . . :, . 
. .  , .  ,. . . . .  .:. . . .  . .  . . . .  . . .  ..:. . .  . .  

outward from t h e  s t o c k  contac t  f o r  100 t o  150 m. B i o t i t e  h o r n f e l s  i s  a 

brown, i n d u r a t e d ,  fine g r a i n e d  rock w i t h  a granoblastic texture that consists 

of qua r t z ,  minor f e l d s p a r ,  and abundant f e l t e d ,  broym b i o t i t e .  Some c o r d i e r i t e  

and a n d a l u s i t e  are developed i n  t h e  ho rn fe l s  ad jacent  t o  i n t r u s i v e  contac ts .  
. .  . e . .  * . . . . .  

A l t e r a t i o n  pa t t e r i t s  w i th in  and marginal t o  t h e  molybdcnum-bearing 

s t o c k s  are similar t o  o t h e r  porphyry depos i t s .  A t  many of t h e  d e p o s i t s ,  a c e n t r a l  
. .  . 

* zone of p o t a s s i c  ' a l t e r a t i o n  i s  2 a r t i a l l y  co inc ident  with molybdenite minera l iza t ion .  

A t  Lime Creek t h e  most i n t e n s e  p o t a s s i c  a l t e r a t i o n  occurs in a c i r c u l a r  zone i n  the  

nor thern  p a r t  of  t h e  s t o c k  (Figure 2). Rock wi th in  t h i s  core of  i n t e n s e  a l t e r a t i o n  

. '  
a ,  

. .  * ' .  . .  . .  ' .  

is l aced  wi th  bar ren  qua r t z  v e i n l e t s  rimnied by secondary K-feldspar,  such t h a t  t he  
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original quar t z  monzonite porphyry has  been converted t o  a rock c o n s i s t i n g  

mainly of qua r t z  and K-feldspar.  I n  t h e . o u t e r  p a r t  of t h i s  a l t e r a t i o n  zone i s  

an annular  zone of molybdenite mine ra l i za t ion  where secondary E-feldspar  is  

r e s t r i c t e d  to t h e  margins of quartz-molybdenite v e i n l e t s .  Other d e p o s i t s  also 

' f e a t u r e  secondary K-feld&par;but no t  t o  t h e  same degree as a t  Lime Creek. 

.. 

. 

Secondary b i o t i t e ,  an a l t e r a t i o n  of primary hornblende, is present  t o  a 

1 imi t ed .degree  i n  several of t h e  depos i t s .  At Lime Creek, t h i s  a l t e r a t i o n  

of hornblende, p a r t i c u l a r l y  i n  the  qua r t z  d i o r i t e ,  may b e  i n  p a r t  deu te r i c .  

A t  Roundy Creek, t h e  p o t a s s i c  a l t e r a t i o n  zone conta ins  quartz-muscovite ve ins .  

The p o t a s s i c  zone a t  most d e p o s i t s  i s  g rada t iona l  outward t o  a p h y l l i c  

' (quartz-sericitc-pyrite) zone. Where coincident  wi th  t h e  margins of t h e  p lu tons  

, i t  i s  superimposed on t h e  e f f e c t s  of thermal metamorphism. This  zone i s  . .  

represented  at many deposits by a bleaching of t h e  b i o t i t e  ho rn fe l s  t o  a cream 

o r  l i g h t  green colour marginal  t o  f r a c t u r e s  and qua r t z  v e i n l e t s  and i s  due t o  t h e  

development of very f ine-gra ined  q u a r t z ,  sericite, and some epidote .  This  type of 
. .  

. . . . . . .  . . .  . . .  . . . . . .  . . . . . . . .  . . .  I . .  : - . * . . , :  . . . .  . . . . . .  . . . .  ..* . .  . . . . . . . . . . . . . . . .  . . . . . . .  . . . .  . . .  . . .  . . . . . . . . . . . . . . . . . . .  . . . .  :? : ' . I ,  

. .  
. . . . . . . .  

, .'..' . ,:. 
; e  . . * a  . ' ,  a l t e r a t i o n , m y  bd.weakly.developed;'.'as a t  hany of the**depos i t s ,  o r ' s o  ' i n t ense  t h a t '  . 

. .  

t h e  o r i g i n a l  b i o t i t e  ho rn fe l s  h a s  been l a r g e l y  t r ans fomed  t o  a buf f  o r  l i g h t  - 

green-coloured rock wi th in  a zone s e v e r a l  t ens  of metres outward from t h e  s t o c k  

con tac t ,  as a t  t h e  Lime Creek and A j a x  depos i t s .  P y r i t e  i s  a common cons t i t uen t  
L 

. .  . . . .  i n .  t l i i s  a l t e r a t i o n .  zone ,. occurr ing  both . in qua r t z  v e i n l e t s  and as disserninations. ,  

The i n t e n s i t y , o f  p y r i t i z a t i o n  nay be r e l a t e d  i n  p a r t  t o  thermal  metamorphism, 

. which involves  formation of p y r i t e  and p y r r h o t i t e  i n  the  h o r n f e l s .  
. . .  . . . . .  . . . . .  . . .  . . .  . .  . .  

. .  . .  .* ' . *  . 

Better grades of molybdenite mine ra l i za t ion  i n  t h e  Alice Arm i n t r u s i o n s  

. . .  ar.e..dependcnt on . s t r u c t u r a l  a n d . l i t h o l o g i c  con t ro l s .  Frac tur ing  and a t t endan t  . 

quartz-molybdenite vein ing  are b e s t  developed nea r  stock con tac t s .  Later a l a s k i t c  

i n t r u s i v e  phases may conta in  disseminated t o  nea r ly  massive molybdenite. The 

o r e  zone at L i m e  Creek i s  annular  o r  ring-siiaped i n  plan,  occurr ing  i n  the 



c 
nor the rn  h a l f  of  t h e  s t o c k  (Figure 2) wi th  molybdenite occurr ing  as se lvages  i n  

a network of eas t -no r theas t  and wes t rnor thwcs t -quar tz  veinlets. A similar - s t y l e  

of mine ra l i za t ion  occurs  a t  most of t h e  o the r  depos i t s .  

Disseminated molybdenite i s  contained i n  the  a l a s k i t e  i n t r u s i v e  phase 

a t  t h e  Lime Creek deposit . .  A t  Roundy Creek, the  a l a s k i t c  con ta ins  n e a r l y  massive 

l e n s e s ,  pods, and p a r a l l e l  bands of  molybdenite and much o f  t h i s  is i n  t he  form 

of f e a t h e r - l i k e  in te rgrowths  wi th  t h e  fe ldspar .  Disseminated r o s e t t e s  of 

molybdenite occur  i n  l e u c o c r a t i c  qua r t z - f e ldspa r  porphyry phases a t  t h e  Tidewater 

and Kay p r o p e r t i e s .  

Most of  t h e  d e p o s i t s  e x h i b i t  s e v e r a l  s t a g e s  of quartz-molybdenite , 
p y r i t e ,  and q u a r t z - p y r i t e  veining.  V i r t u a l l y  a l l  of t h e  Alice Ann molybdenite 

d e p o s i t s  f e a t u r e  l a t e - s t a g e  po lymeta l l i c  quartz-carbonate  v e i n s  which conta in  

p y r i t e ,  galena,  s p h a l e r i t e ,  t e t r a h e d r i t e ,  cha lcopyr i t e ,  mir,or molybdenite, and 

a t  Lime Creek, fou r  s i lver - lead-b ismuth  su lphosa l t s .  

P y r i t e  ha los  may extend outward from t h e  molybdenite zone f o r  750 ~il 

I .  

. .  
t o  300. m. Where exposed,'  t h e  p y r i t e  zone i s  -weathered t o  a.*prominent gossan, 

p a r t i c u l a r l y  at t h e  A j a x  and Snafu p rope r t i e s .  

' 
- -- 

. 

Two molybdenite depos i t s  Eire known t o  occur w i t l k n  g r a n i t e  rocks of 

t h e  Coast P l u t o n i c  Comp ex. These are t h e  Molly Mack prospec t  n e a r  Anyox and 

the  Penny Creek showing south  of  Alice Arm (Figure 1 ) .  At t h e  Molly Nack p rope r ty ,  . .  

coarse-grained nolybdeni te  i s  abundantly disseminated i n  a small zone of b i o t i t e  

g r a n i t e  contained wi th in  a s t o c k - l i k e  body of l e u c o c r a t i c  qua r t z  monzonite 

porphyry which i s  similar i n  appearance' t o  sohe phases  of t h e  Alice A r m  i n t r u s i o n s .  

The Penny Creek occurrence c o n s i s t s  o f  r o s e t t e s  of molybdenite i n  a b i o t i F e  

. .  . .  

. . .  

quar t z  monzonite, a l a te  phase of the Coast P lu ton ic  Complex. 

Numerous showings of molybdenite occur nea r  t h e  eastern margin of t h e  
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I . ,  

i n  tfie l o c a l i z a t i o n  of t h e  Ltocl:. L a t e r  rnovencnt nionG tIicse f a u l t s  par t ic t i1  arly 

. t h e  north-northwest  set; is documented by t!le apparent  o f f s c t t i n ;  o f  t h e  s tock  

c o n t a c t s  a l o n g  two major, f a u l t s  (Fir,urc 2) and by t he  p c s e n c e  of numerous pos t -  

mineral shea r s  noted i n  d r i l l  core.:. 
.. . 

14olybdcnum n i n c r a l l z a t i o n  occurs  i n  both tlic qaartz monzonite porphyry 

and b i o t i t e  hornfe ls  ad jacen t  t o  tlie c e n t r a l  .gn< eastern s t o c k  con tac t s  (Figure 2) .  

IIolybdenite occurs  m i n l y  as se lvages  t o  s t e e p l y  dipping qua r t z  v e i n l e t s  

0 . 5 . t o  1 clil t h i c k ,  t l la t  fo l low major f r a c t u r e  d i r e c t i o n s .  Four s t a g e s  of qua r t z  

ve in ing  and n i n c r a l i z a t i o n  have been noted. A first s t a g e  of ba r ren  qua r t z  veinlets  

is followed by t h e  second, most i n p o r t a n t  s t a g e ,  cons i s t ing  of quartz-molybdenite- 

. p y r i t e  veinlets that  are s t e e p l y  i n c l i n e d .  These are o f f s e t  l o c a l l y  by f l a t  

. quartz-molybdenite veins and h a i r l i n e  f r a c t u r e s  . The f i n a l  s t a g e  c o n s i s t s  of 
. .  

2 cm and l a r g e r  veins of q u a r t z  and carbonate  t h a t  contain v a r i a b l e  amounts of 

p y r i t e ,  p y r r h o t i t e ,  galena,  and s p h a l e r i t e .  A 25 cm i ~ i d e  quar tz -carbonate  ve in  

con ta in ing  p y r i t e ,  p y r r h o t i t e ,  galena,  and s p h a l e r i t e  was notec? i n  a' s h e a r  zone 
, .  '. r . . - .  . . . .  

. . - . e  :! *'in..argillaceous..s.ediments {it60 m e e a s t  of tlle .stock.. '. " . .  , .: . * . * .  

. .  

, 

. .  .. . . . .  . . 

Roundy 

2.4 kin 

Creek 

This  p rope r ty  is s i t u a t e d  south  of Alice Arn In le t  on Roundy Creek, 

from t idewa te r  (Figure 1) (Lat.  55' 25' Long. 129' 39' ZRS 103P/GW,E1. 305 m> . 
. .  > 1 

The p rope r ty  was o r i g i n a l l y  discovered i n  t h e  e a r l y  13XI 's . Explora t ion  

and dcvclopment work between 13G5 and 1971 ; p r i m a r i l y  by S i l e u r i a n  C h i e f t a i n  :*lining 

Company Limited,  cons i s t ed  of  9,300 rn of diamond d r i l l i n z  and 730 rn of  undergrognd 

development . The proper ty  vas purchased by C l i m a x  Xolybdcnum Corporation of 

i k i t i s h  Columbia, Limited i n  1975 . 
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flolybdcnun n i n c r a l i z a t i o n  i s  a s soc ia t ed  with an clonsatc , small  corni)ositc 

i n t r u s i o n  of qua r t z  .nonzoni te  porphyry. .?lie i n t r u s i o n  i s  F a r t l y  stoclc-li?:c and 

p a r t l y  s i l l - l i k e .  It has been segmented by northwest fau l t s  along and a d j a c e n t .  t o  

Rowdy Creek (Figure 2) .  

The i n t r u s i o n  c o n s i s t s  of a .number of  similar but d i s t i n g u i s h a b l e  phases, 

Thc n o s t  wiclcsprcad of t h e s e  i s  a l e u c o c r a t i c  4quartz-eye’ qua r t z  monzonite 

porphyry t h a t  forms t h e  co re  of t h e  i n t r u s i o n .  This  phase i s  composed of 2 t o  4 mm 

phenocrysts  of subliedral  qua r t z  p e r t h i t i c  K-feldspar , and euheclral o l i g o c l a s e  

s e t  i n  a very  f ine  gra ined  matrix of q u a r t z  and f e ldspa r ,  The rock conta ins  only 

minor b i o t i t e  and scr ic i te  i s  the  ch ie f  micaceous mineral. :?here i n t e n s e l y  sheared 

and f r a c t u r e d  

q u a r t z  nonzoni te  i n  which f e l d s p a r  phenocrysts  are p a r t i a l l y  s h a t t e r e d  and the 

t h e  4quartz-cye’ qua r t z  monzonite porphyry grades i n t o  b recc ia t ed  

many randomly o r i e n t e d  f r a c t u r e s  are coated wi th  c h l o r i t e ,  s c r i c i t e ,  carbonate ,  

and molybdenite. 
. 

The ‘quartz-eye qua r t z  nonzoni te  porphyry i s  appa ren t ly  S r a d a t i o n a l  

t o  b i o t i t e  q u a r t z  monzonite, w1iich:is most x5’undant. i n  t h e  . c e n t r a l  and border.  : 

areas of t h e  i n t r u s i o n ,  This  rock type has  a seriate t e x t u r e  and c o n s i s t s  essentially 

. : ,  .. -’. . 

. 

of 2 to 4 m grains of quartz, fresh cuhedral ol igoclase,  and p e r t h i t i c  orthoclase, 

p l u s  s c a t t e r e d  flakes pf  W o t i t c  t h a t  are p a r t i a l l y  a l t e r e d  t o  c h l o r i t e  and 

ser ic i te .  

Dykes and i r r e g u l a r  masses of f ine gra ined  wh i t e  a l a s k i t e  c u t  a l l  of 

t h e  aforementioned rod: types . M a s k i t e s  c o n s i s t  of a fine grained mosaic o f  

qua r t z ,  s o d i c  plagioclase, granophyre, ’ and some sericite . In  some areas t h e  
. .  

* 

alaslcitc is g r a d a t i o n a l  t o  a quar t z  f e l d s p a r  porphyry . 
. .  

’ A  l a te  i n t r u s i v e  phase seen i n  one of the  underground levels. and a 

few d r i l l  ho lc s  forms narrow dykcs of f ine gra ined ,  l i g h t  grey b i o t i t e  qua r t z  

monzonite. This  l a s t  phase conta ins  only  trace amounts of  nolybdcni tc .  

. .  
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Marrow hornblende and b i o t i t e  lamprophyre dykes t h a t  s t r i k e  northeastward 

and d i p  s t e e p l y  cu t  a l l  g r a n i t i c  rocks and mineralized v e i n l e t s  and f r a c t u r e s .  

Many terminate  a t ,  or are o f f s e t  by, nor thwes ter ly  t rending f a u l t s  (Figure 2) .  

Sedimentary rocks  have been metamorphosed t o  b i o t i t e  ho rn fe l s  i n  a 

zone roughly GO m wide surrounding . the in t rus ion .  S t r u c t u r a l  r e l a t i o n s h i p s  of 

t h e  i n t r u s i o n  are complex. D r i l l  evidence i n d i c a t e s  inward dipping lower i n t r u s i v e  

c o n t a c t s  t h a t  sugges t  p a r t s  of t h e  i n t r u s i v e  may be s h e e t - l i k e  i n  form surrounding 

a c e n t r a l  f e e d e r  p ipe .  The eastern segment i s  apparent ly  t a b u l a r  i n  sec t ion .  

Alteration of the i n t r u s i v e  rocks inc ludes  a p o t a s s i c  zone, which is 

b e s t  developed wi th in  and marginal  t o  b e t t e r  grades of nolybdenum mine ra l i za t ion .  

P o t a s s i c  a l t e r a t i o n ,  p a r t i c u l a r l y  i n  t h e  l e u c o c r a t i c  quar tz  monzonite porphyry, 

occurs  as f r ac tu re -coa ted  planes wi th  abundant sericite and lesser b i o t i t e .  

Secondary b i o t i t e ,  p r i n c i p a l l y  on f r a c t u r e s ,  is b e s t  developed i n  t h e  b i o t i t e  

qua r t z  monzonite p e r i p h e r a l  t o  t h e  main zones of minera l iza t ion .  

Two zones of molybdenum mine ra l i za t ion  are known wi th in  the  i n t r u s i o n  

(Figure 2) The e a s t e r n  s e p e n t  ism'host to 'uniform grades of :molybdenite o c c u r r i n k ' .  , . 

as se lvages  i n  numerous randomly o r i en ted  qua r t z  v e i n l e t s  and as f r a c t u r e  f i l l i n g s .  

. .  

. 

D r i l l i n g  has i n d i c a t e d  the p r e s e n c e  of 7 m i l l i o n  tonnes of 0.11 percent  molybdenite 

i n  t h i s  zone. High-gra+ .zolybdenum mine ra l i za t ion  occurs i n  t h e  c e n t r a l  and 

southern  p a r t  of t h e  i n t r u s i v e  where d r i l l i n g  and underground work has i nd ica t ed  

7.35 m i l l i o n  tonnes of Om347 percent  molybdenite i n  t h e  southern zone and some 

35,000 tonncs grading Om668 percent  i n  a small zone t o  the  no r th ,  
. .. 

In  both zones ,. h ighe r .  grades of molybdenum mine ra l i za t ion  are contained 

i n  a l a s k i t e s .  I n  t h e  upper underground heading,  c l o s e l y  spaced 1 t o  2 cm bands of 

molybdenite are o r i en ted  crudely p a r a l l e l  t o  t h e  t rcnd  of an enc los ing  a l a s k i t e  

body and appea r  t o  be an i n t e g r a l  p a r t  of t he  magmatic c r y s t a l l i z a t i o n .  One c m  

. .  

r o s e t t e s  of molybdenite a l s o  are uniformly d i s t r i b u t e d  wi th in  the a las lc i te .  
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Plolybdenite a l s o  occurs  i n  numerous randomly o r i en ted  h a i r l i n e  f r a c t u r e s  with 

c h l o r i t e  i n  b recc ia t ed  quar tz  monzonite and i n - c l o s e l y  spaced 0.5 t o  1 cm.wide 
. .  

quar t z  v e i n l e t s  i n  a l a s k i t e s  and l eucocxnt ic  'quartz-eye' qua r t z  monzonite 

porphyries .  

. D r i l l i n g  and underground exp lo ra t ion  i n d i c a t e  t h a t  t he  zones of molybdenun . . f  

. . a i n e r a l i z a t i o n  are l e n s - l i k e  i n  form and extremely erratic i n  lateral  and ver t ical  

. ex ten t  . The d i s t r i b u t i o n  of. t h e  h ighe r  grade zones suggests  they are s p a t i a l l y  

. r e l a t e d  t o  the  i n t r u s i v e  c e n t r e  o r  f eede r  pipe.  

The A j a x  proper ty  is on t h e  east s l o p e  of Mount McGuire, 13 E;m n o r t h e a s t  

of Alice Arm (Figure.3)  (Lat .  550 35' Long. 129O.24'  103P/111J,El. 900 n). > ) . .  

Lead-z inc-s i lver  mine ra l i za t ion ,  p e r i p h e r a l  t o  t h e  molybdenite zone, 

was explored by prospec tors  i n  t h e  e a r l y  p a r t  of the  century.  A r e fe rence  t o  
. .  . 

. . .  . . .  ' .  . . . . . .  - .  :, '... 
. molybdenite mine ra l i za t ion ,  contained i n  t h e  1927 Mnistcr of Mines Annual Report, 

. 
. . . . . . . .  . .  . . . .  . . . .  . , .  

. .  
. .  . .  . .  . . ' _  '. , ' .  . 

. -. . 
-. . . . . .  . .  :'' ... prompted 'S. . J. .'narclay'' to  ' locate ' .  t he  proper ty  for Xewniont >fining. Corporation i n  

. .  . .  

- - .  , 

1965. Some 8,100 m of diamond d r i l l i n g  was c a r r i e d  out on t h e  proper ty  between 

1965 and"1967. 

A sequence of sedimentary rocks  wi th  minor interbedded vo lcan ic  rocks  
* 

which form p a r t  of t h e  eastern limb of t h e  northwestward t rending  a n t i c l i n a l  

s t r u c t u r e  are in t ruded  by fou r  small c l o s e l y  spaced s tocks  of qua r t z  monzonite 

porphyry (Figure 2) .  These fou r  s tocks  are grouped toge ther  i n  an e l l i p t i c a l  a r ea  

. .  . .  . .  

. . . .  . . . .  . .  
o r i e n t e d  nor thwes ter ly  and measuring 900 by 750 m. The stocks, of varying s i z e s  

(Figure 2), arc . .  roughly r e c t i l i n e a r  i n  p l a n  and cont inue downward t o  t h e  l i m i t s  
* ' .  

of d r i l l i n g  without merging into one intrusive body. IIowever, the area between 

t h e  s tocks  i s  laced  wi th  a network of dykes of similar composition. 
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Tungsten mine ra l i za t ion ,  i n  tlic € o m  of s c h c c l i t c ,  i m s  acconpaniccl by somc 

p y r r h o t i t c .  T h i s  r e l a t i v e l y  l a te  in t roduc t ion  of py r rho t i t e  accounts  fer somc ’ 

of t h e  e r ra t ic  p y r r h o t i t e  va lues  appearing wi th in  the  s tock (F igure  4 ) .  

Tungsten docs not  €om a good halo t o  t h e  molybdenite n i n c r a l i z a t i o n .  

. It occurs  throughout t h e  .Lime Creel: s t o c k  and tlie adjacent  ho rn fe l s  i n  a f a i r l y  

erratic p a t t e r n  (Figure 3 ) .  

Polymcta l l i c  Veins 

The l a t e  po lymeta l l i c  qua r t z  v e i n s  occur wi th ia  t h e  area of anomalous 

molybdenun b u t  they are no t  concen t r i c  t o  t h e  main s t a g e  of h y d r o t h e r m l  

a l t e r a t i o n  and mine ra l i za t ion .  The p a t t e r n  f o r  l e a d  (Figure 8) reflects t h e  erratic 

n a t u r e  of i ts  d i s t r i b u t i o n .  Closer  sample spacing would probably m3kc the errat ic  

n a t u r e  of t h e  p a t t e r n  even more ev ident .  P a t t e r n s  f o r  s i l v e r ,  bismuth, g a l l i u n ,  antinony 

z inc ,  and cadmium are very  similar t o  t h e  l ead  p a t t e r n .  

. .  

. ’  

. a ’  . .  . K-h. AGE DETEr2*ICJATIOXS . . . . .. 

Potassium-argon ages obtained from s a m p l e s  co l lec tcd  i n  t h e  N ice  A m -  

Nass Mver area arc shown on Figures  1 and 2. Analytical d a t a  f o r  these and other  

samples are contained . i n  a preceding paper  (Chris topher  and Carter) i n  t h i s  volume. 
I 

Most samples were c o l l e c t e d  t o  d a t e  t h e  age of i n t r u s i o n  and mine ra l i za t ion .  

Severa l ,  however, were c o l l e c t e d  t o  d a t e  o t h e r  geologic  u n i t s  and t o  assess t h e i r  

r e l a t i o n s h i p  t o  thc molybdenum d e p o s i t s  . These inc lude  s m p l e s  c o l l e c t e d  from tlie 

-Coast Plutonic’Complex and f r o n  t h e  b a s a l t  o u t l i e r s  south of Alice Arm. 1Jith the 

except ion  of wholc rock samples of b i o t i t e  ho rn fe l s  and b a s a l t ,  a l l  ana lyses  were 

c a r r i e d  ou t  on b i o t i t e  s e p a r a t e s .  
I 

Samplcs f o r  d a t i n g  were co l l ec t ed  from molybdenuq-bearing qua r t z  

monzonite porphyr ies  and r e l a t e d  i n t r u s i v e  phases a t  s ix  of t h e  depos i t s .  
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Potassium-argon r e s u l t s  f r o n  the  n3in mineral ized phase a t  t h e s e  d e p o s i t s  f a l l  

within t h e  range of  52.023 m y t o  53.3-43 m y (Eigurcs.  1 and'2) . Quar t z  d i o r i t e .  

I .  

borde r  phases  a t  B r i t i s h  Columbia Molybdenum snd Bell  Elolybdcnum are 51..4-+,1.5 m y 

and 51.722.2 m y r e s p e c t i v e l y ,  bo th  wi th in  t h e  1 i m i t s . o f  a n a l y t i c a l  e r r o r  f o r  t h e  

. . .  
. .  

. .  . .  . . .  main qua r t z  monzonite phsse.  

La te  i n t r u s i v e  ,phases ,  which e x h i b i t  d e f i n i t e  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  .- 

wi th  t h e  first phase,  were sampled a t  B r i t i s h  Columbia Nolybdenum. A dyke of 

i n t r u s i v e  b r e c c i a  nea r  t h e  nor thern  contac t  of t h e  s tock  has an age of 53.6k1.7 III y,  

. .  

almost  i d e n t i c a l  t o  the age obta ined  from t h e  geologica l ly  o l d e r  qua r t z  monzonite 

porphyry phase (53.253 m y) . An age of 43.3_+1.6 m y vas obtained f o r  a sample 

of a later,  n e a r l y  post-molybdenite phase 

of 300 m below t h e  exposed n o r t h e a s t  p a r t  

co r robora t e s  t h e  geo log ica l  evidence t h a t  
- .  

pos t -da t e s  the main per iod  of molybdenite 

of qua r t z  monzonite occurr ing  a t  a depth 

of t h e  s tock .  This age de termina t ion  
. .  

t h i s  i s  a younger porphyry ghase which 

mine ra l i za t ion  and provides  an upper l i m i t  

for the aSe of molybdenite n i n e r a l i z a t i o n .  A s in i la r  post-mineral  porphyry dyke t h a t  

. . c u t s  t h e  q u a r t z  monzonite porphyry. host. rock 'at one. of the  Jhss :River -depos i t s :  

(Figure 2) y i e l d s  a potassium-argon age of 49.0&2 m y. 

I, . .  ~ . . 
/ 

. 
-_  

A wholc rock s a m p l e  of b i o t i t e  hornfe ls  f ron  outside the mineralized 

zone a t  Bel l  l!olybdenuy ~ ' 7 s  dated at 4 3 . 7 - 5 . 5  m y. Although such a sample  

should reflect  t h e  azc of i n t r u s i o n ,  the somewhat younger age could be  c:iplainecl 

by p a r t i a l  argon l o s s  inhe ren t  i n  a whole rock sample. 

Two lnolybdcnun deposits re turned  soxncwhat anomalous ages . The 43 .323 .9  

m y age dc tc rn incd  f o r  t h e  I lol ly  Phck occiirrcnce sou th  of Anyox (Figure 1) n i g h t  be 

e sp la ined  by p a r t i a l  r e s e t t i n g  of  a s l i g h t l y  o l d e r  agc by t h e  crnplacerncnt o f  t h e  

ad jacent  Coast P l u t o n i c  Cornpku g r a n i t i c  rocks.  The 36.1;-1.6 m y 3ge f o r  t!ie 
. .  . . *  . .  . .  . .  

Penny Creek occurrcncc southwcst of Al'ice Arm (Figure 1) poss ib ly  could be  due t o  

a complete r e s e t t i n g  of the o r i g i n a l  agc by a younger lnmprophyre dyke al though 



. 
a .  

. 

\ 

none was seen dur inz  Eicld examination. IIowcver, i t  sliould be noted t h a t  sicilar 

Oligocene azes f o r  g r a n i t i c  rocks have bccn r e p o r t e d ' i n  t h e  Pr ince  I J i l l i a m  Sound 

area of southern  Alaska by Lanpliere (1966) and on Vancouver I s l and  by Carson (1969). 

. 

Potassiun-argon r e s u l t s  obtained from previous and contemporary s t u d i e s  

i n  t h e  Alice A m  area are i n  good agreement wit!i those  r epor t ed  here .  . .  

IJoodcoc?;, e t  a l .  (1966) r e p 0 r t c d . a  p.otassium-argon age of 53.3 m y f o r  

a sample c o l l e c t e d  nea r  t he  south con tac t  of t h e  B r i t i s h  Colunbia Eiolybdenum 

s tock .  L a t e r  work on t h e  same depos i t  i n  1971 by D. L. C i l e s ,  formerly of t h e  

Geological  Research and Laboratory Divis ion of Kennecott Copper Corporation 

(Giles and Livingstone,  1975), i nd ica t ed  an age of 53.7 m y f o r  secondary b i o t i t e  

from t h e  alaskite phase . 
Giles and Livingstone (1975) a l s o  repor ted  an age  of 63.2  m y f o r  a 

b i o t i t e  f r o n  f r e s h  i n t r u s i v e  rock in a d r i l l  ho le  a t  a depth of 730 m below 

t h e  open p i t .  This  age i s  i n t e r p r e t e d  t o  r ep resen t  t h e  age of i n t r u s i o n  of the 

main g r a n o d i o r i t e  t o  qua r t z  monzonite phase. This r e s u l t  is a t  var iance  with the  
. 

. . i n t e r p r e t a t i o n  of r e - su l t s  .described here, .tJhe'rc b i o t i t e .  1i'ornf.els *.sam$les Iihich.: :: 1 .:,: . .  .. . . . . . ,  , . . .  . .  . .  . .  . . .  . . . .  

. could be expected t o ' r c f l e c t  .the age of i n i t i a l  i n t r u s i o n , ' r e t u m e d  ages i n  t h e  . .  

50 m y range. Gilcs' sample cou ld  have returned an anomalous age due to 

accumulation of e x c e s s . g y o n .  

Potassiun-argcn ages f o r  fou r  samples co i icc tc i l  from g r a n i t i c  rocks of 

t h e  Coast P l u t o n i c  Complex between Alice Arm and Lava Lake (Figure 1) range fron 

48.W .5 t o  5 0 . 7 9 . 1  m y. These are i n  agreement wi th  ages obtained by the  

Geological  Survey .of .Canada i n  t h e  s a c  area and arc somewhat younger than t h e  ' ' .. 

mean age of 53 f;l y determined f o r  t he  molybdenum-bearing porphyry s tocks .  

Although wi th in  t h e  l i m i t s  o€ a n a l y t i c a l  e r r o r ,  t hese  c o n s i s t e n t l y  younger ages 
. .  . .  

found along t h e  e a s t e r n  margin of  t h e  Coast Plu ton ic  Complex over a r e l a t i v e l y  

l a r g e  geographic a r e a  (Figure 1) suggest  t h a t  the 'moiybdenum-bearing s tocks  were 
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i n t ruded  

p lu tons  . 

Arm were 

a measurable amount of t i n e  prior t o  t h e  emplacement of t h e  Coast g r a n i t i c  

P r i o r  t o  potasssiun-argon work, t h e  f l a t - l y i n g  b a s a l t s  south  of Alice 

regarded as being  of Ear ly  t o  Xidcllc T e r t i a r y  age. A s m p l e ' c o l l c c t c d  

from n o r t h  of t h e  Bell Ilolybdenum s t o c k  has  an a g e * o f  O A 2 5 O . G  III y+ which is an 

average of t h r e e  de te rmina t ions .  A similar- sample.  from a b a s a l t  remnant east of 

Lime Creek has  an age of 1.630.3 P y. This  apparent  d i s p a r i t y  i n  age can b e  

a t t r i b u t e d  t o  a lower l e v e l  of accuracy i n  t h e  convent ional  potassium-argon 

method i n  t h i s  geo log ica l ly  young age range . 

. .  
. .  

Nolybdenite depos i t s  i n  the  Alice Arm area are g e n e t i c a l l y  r e l a t e d  t o  
. .  

small i n t r u s i o n s  of  qua r t z  monzonite composition. 

These i n t r u s i o n s ,  known c o l l e c t i v e l y  as t h e  Alice A m  i n t r u s i o n s  , are 

c l u s t e r e d  n e a r  t h e  cast f l a n k  of t h e  Coast P l u t o n i c  Conplex, a l though potassium- 

argon ages sugges t  - t h a t  t h e  stocl+:s'.:t-rcrc. emplaced a f e w .  n i i l i o n  yea r s  p r i o r  .to. t h e  ; ,  .:. _:. ' .  .: . .  . . ,;. ' .  . .  
. .  . .  . . . * .  . .  

. i n t r u s i o n  of t h e  Coast P l u t o n i c  Complex. , - .-_ 

The Alice l l r m  intrusions were probably l oca l i zed  by deep-seated faults  and 

f r a c t u r e  systems (Seraph{-. and I I o l l i s t e r ,  t h i s  volume) . Supporting t h i s  concept are 

i n i t i a l  s t ront ium'  i s o t o p e  r a t i o s  (Gi les  and Livingstone,  1375) whicli i n d i c a t e  t h a t  
. .  

t h e  igneous rocks and mine ra l i za t ion  were cierived from mantle material wi th  only  

minor c r u s t a l  contamination. 

The d i s t r i b u t i o n '  of Quaternary and Recent. b a s a l t s  south  of Alice Arm. 

and Nass River  sugges ts  t h a t  they may have been l o c a l i z e d  by t h e  sane regenera ted  

f a u l t  and f r a c t u r e  systems. The inc idencc  of young volcanic  a c t i v i t y  nearby 
. -  .. . . .  . *  

* 

molybdenite d e p o s i t s  i s  no t  unconmon i n  the  Canadian Corcli l lcra.  



TIE azc of 'molybcIenitc a i n c r a l i z n t i o n  i s  virtually congrumt  wit11 the 

age of i n t r u s i o n  as determined by r a d i o n e t r i c  (IC-Ar) nethods . TIic minera l iz ing  

i n t r u s i v e  phase are t h e  a las lc i tes ,  a f e a t u r e  p a r t i c u l a r l y  ev ident  a t  t he  Line 

Cree?: and Roundy Creek depos i t s .  In t ense  f r a c t u r i n g  a t tendant  with i n t r u s i o n  

of t h e  stoc?:s has r e s u l t e d  i n  most of t h e  ccononic and sub-economic molybdenitc 

mine ra l i za t ion  occurr ing  i n  t h e  contac t  areas of t h e  s tocks .  

Nuch of t h e  i n f o m a t i o n  contained i n  t h i s  paper vas obtained while  

one of us (I?. C. Carter) was ca r ry ing  ou t  f ie ldwork i n  the  reg ion  f o r  t he  

British Colu.zbia Department of  ?fines and Petroleum Resources frorn 19G4 t o  1970. 

Pet rographic  and gcochenical  s t u d i e s  of tlic L i n e  Creel: molybdenite depos i t  

, were made .in 1962 and 1363 by J. R. Woodcock f o r  t h e  Geological Research Division 

of Kennecott Copper Corporation. T h i s  writer wishes t o  acknowledge h i s  apprec i a t ion  

of.  Kcnnecott Copper Corporation and of C l i m a x  llolybdenun Corporation of Z r i t i s h  

. . . L  . .  . ' Colymbia, Limited,  who subsequent ly  purchased t h e  proper ty ,  for t h e i r  permission . .* . 
* .  . 

. 

. .  . . .  . 

. .  . . .  

t o  pub l i sh  t h e  da t a .  -- 

Both writers are i n d e b t e d  t o  .cornpanics and i n d i v i d u a l s  who worked on 

a nuiibcr of t h e  d e p o s i t s ,  inc luding  X. F. Sheldon and T. Talceta of Xemnont >lining 

Corporation of B r i t i s h  Columbia, L in i t cd ,  the la te  J. A. Gower and C. S. :ley of 

Kennco Explora t ions ,  (Vestern) L i r n i t c d ,  A. P. Fawley, formerly consu l t an t  f o r  

S i l e u r i a n  C h i e f t a i n . X n i n g  Company L i m i t e d ,  and I L  R. Bacon and E. R. l.?ozniak, 

formerly of Bell Holybdenum ?lines LirniteE. De L. Giles, formerly of t h e  Geological 

Research and Laboratory Divis ion , Kcnnccott Copper Corporation, provided 

a s s i s t a n c e  t o  I{. C. Carter i n  1970. 
. .  
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