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INTRODUCTION : 

From Ju ly  7th t o  September 27th,  1971, a program of 

Geological Mapping on a s c a l e  of 1"  t o  1 , 0 0 0 '  was 

c a r r i e d  o u t  on t h e  S a l a l  Creek Molybdenum Property.  

The 1971 program extended d e t a i l e d  mapping, begun i n  

1970, to cover t h e  e n t i r e  S a l a l  Stock and included 

reconnaissance geologica l  mapping of ground acquired 

i n  1970 t o  the  South and Southwest of t h e  S a l a l  Stock. 

I n  a l l ,  an a rea  of approximately 40 square miles  was 

mapped during t h e  season, covering mineral  claims 

R1-32, Bat 1-6, Bat 7 f r ,  Bat 8-14, Bat 1 5 f r ,  1 6 f r ,  

B a l l  1-15,Ba11 1 6 f r ,  Best 1-116, Beta 1-74, Berg l f r  

2-40 and including ground wi th in  t h e  EE 1-15, 17-47 

48f r ,  49fr  mineral  claims which was no t  mapped during 

t h e  1970 f i e l d  season. 

Two crews of two men each &re engaged i n  t h e  mapping 

program. The number of personnel  engaged was increased  

from time t o  time as  t h e  need a rose .  (See Appendix 2 )  

Tent camps were es tab l i shed  a t  a number of l o c a l i t i e s  

during the  summer t o  allow access  t o  var ious  p a r t s  of 

t h e  property.  The camps were suppl ied  and moved by 

cha r t e red  he l i cop te r .  

Rock samples f o r  petrographic examination, grab and 

continuous chip  samples f o r  assay  and bulk samples from 

t h e  var ious  phases of t h e  s tock  were c o l l e c t e d  during 

t h e  mapping program. 

. k u J  
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LOCATION & ACCESS (See F i g .  1) 

The S a l a l  Molybdenum Prope r ty  i s  l o c a t e d  on S a l a l  Creek,  

a t r i b u t a r y  of  t h e  L i l l o o e t  R ive r ,  approximately  4 0  

m i l e s  by a i r  nor thwest  o f  Pemberton, B.C. I t  l i e s  

w i t h i n  t y p i c a l l y  rugged t e r r a i n  of t h e  Coast  Range 

Mountains. E leva t ions  w i t h i n  t h e  p rope r ty  vary from 

The lower p a r t s  of t h e  p rope r ty  are h e a v i l y  t imbered t o  

approximately 4 ,500 ' .  From 4,500' dense  bush i s  p r e s e n t  

b u t  t h i n s  o u t  u n t i l  a t  approximately  6 ,000 '  on ly  l i c h e n ,  

moss and occas iona l  s t r e t c h e s  of  a l p i n e  g r a s s  a r e  p r e s e n t .  

Above 6,000' much of t h e  ground i s  covered by g l a c i a l  

d e b r i s  and moraine. Numerous g l a c i e r s  and permanent 

snowf ie lds  e x i s t  on t h e  p r o p e r t y .  

\ 

Outcrops w i t h i n  t h e  proper tk  are mainly conf ined  t o  t h e  

deep ly  i n c i s e d  c r eeks ,  prominent r i d g e s  and t h e  s t e e p  

sou the rn  f a c e  of t he  s t o c k  from T r a i l  Creek t o  Cornice  

Creek. 

Movement w i t h i n  t h e  p r o p e r t y  i s  g e n e r a l l y  slow and a t  t i m e s  

hazardous due t o  t h e  s t r o n g  r e l i e f  and f r a c t u r e d  n a t u r e  

of  t h e  rock.  

A c c e s s  t o  t h e  p rope r ty  is by h e l i c o p t e r  from Pemberton 

Meadows. A s  i n  t h e  p a s t ,  t h e  Van Loon farm was used 

as a s t a g i n g  a r e a  f o r  o p e r a t i o n s  a t  S a l a l  Creek. Move- 

ment o f  personnel  and s u p p l i e s  w a s  c a r r i e d  o u t  u s ing  

a B e l l  Je t  Ranger c h a r t e r e d  from Okanagan H e l i c o p t e r s .  

COMMUNICATIONS 

L 

Communication was mainta ined w i t h  t h e  Van Loon farm by 
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means of  Sp i l sbury  T i n d a l l  SBXll s i n g l e  s ideband b a t t e r y  

ope ra t ed  r ad ios .  Within t h e  p rope r ty  w a l k i e - t a l k i e  hand 

sets w e r e  used f o r  a l i m i t e d  pe r iod .  The i r  u s e f u l n e s s  

was, however, l i m i t e d  t o  d i r e c t  l i n e  of  s i g h t  cornmunica- 

t i o n .  

PREVIOUS WORK 

Work p r i o r  t o  1970 w i t h i n  t h e  S a l a l  Creek Stock has  been 

summarized i n  e a r l i e r  r e p o r t s  (Mustard, 1966; Stephens ,  

1970a) .  During t h e  w i n t e r  of 1970 a p re l imina ry  pe t rog ra -  

p h i c  r e p o r t  was prepared from a l i m i t e d  number of  rock 

samples c o l l e c t e d  from t h e  major rock t y p e s  encountered 

du r ing  t h e  1970 mapping program (Stephens ,  1970b) .  I n  

a d d i t i o n ,  o t h e r  samples w e r e  used i n  a geochemical  - 

-- p r o g r a m  by Bar r inger  Research Ltd.  i n  o r d e r  t o  a t t empt  

t o  trace t h e  d i f f e r e r i t i a t i o n  h i s t o r y  of t h e  S a l a l  Creek 

p l u t o n  and t o  a i d  i n  locati 'ng a hidden o r e  body (Smee, 

1971; Bradshaw, 1971) .  I I 

Also du r ing  1970, a 1"  t o  1 ,000 '  topographic  map which 

i n c l u d e s  most of  the  area of t h e  S a l a l  Creek s t o c k  was 

prepared  f o r  Cerro  Mining Company o f  Canada Limited by 

Lockwood Surveys Ltd. from a e r i a l  photographs and a 1 
p r ev ious  c l a i m  survey.  I 
During t h e  summer of 1970, s i l t  and t a l u s  samples were 

c o l l e c t e d  from a l l  of t h e  major streams w i t h i n  t h e  I 
I 

1 
area of  t h e  S a l a l  Creek s tock .  Subsequent a n a l y s e s  of  

t h e s e  samples i n d i c a t e d  s e v e r a l  areas w i t h  anomalously 

h igh  Mo and Cu concen t r a t i ons .  

PROPERTY (See F ig .  2 )  

The S a l a l  Creek Molybdenum Prope r ty  c o n s i s t s  o f  t h e  



_P " . C 
1 ' f o l l o w i n g  3 4 5  f u l l  s i z e  and 7 f r ac t iona l  Mineral  C l a i m s ,  

a l l  located i n  the L i l l o o e t  M i n i n g  Div is ion .  

C l a i m  Name R e c o r d  Number 

R 1 -32  2 4 1 2 1 - 2 4 1 5 2  

EE 1 -15  2 4 4 1 9 - 2 4 4 3 3  

EE 17 -30  2 4 4 3 5 - 2 4 4 4 8  

EE 31-47 2 4 7 4 6 - 2 4 7 6 2  

EE 4 8  Fr. 2 7 6 3 2  

EE 4 9  Fr. 2 7 6 3 3  

P l u g  9-12 

B a t  1-6 

B a t  7 Fr. . 

B a t  8-9 

B a t  1 5  F r .  

B a t  1 6  Fr. 

B a l l  1-15 

B a l l  1 6  F r .  

B e s t  1 -14  3 4 0 5 6 - 3 4 0 6 9  - 

B e s t  1 5 - 5 1  3 3 9 3 7 - 3 3 9 7 3  

B e s t  52-68  3 4 0 7 0 - 3 4 0 8 6  

B e s t  69 -88  3 3 9 7 4 - 3 3 9 9 3  

B e s t  89 -104  3 4 0 8 7 - 3 4 1 0 2  

B e s t  105 -116  3 3 9 9 4 - 3 4 0 0 5  

B e t a  1-6 3 4 0 0 6 - 3 4 0 1 1  

B e t a  7 -11  3 4 1 0 3 - 3 4 1 0 7  

B e t a  1 2 - 2 7  3 4 0 1 2 - 3 4 0 2 7  

B e t a  28-32 3 4 1 0 8 - 3 4 1 1 2  

B e t a  33-44  34028-34039  

B e t a  45-46  3 4 1 1 3 - 3 4 1 1 4  

B e t a  47-50 3 4 0 4 0 - 3 4 0 4 3  

B e t a  51-56  



Beta 57-68 34044-34055 

Beta 69-74 34121-34126 

Berg i Fr .  34127 

Berg 2-16 

Berg 17-32 33921-33936 

Berg 33-40 34143-34150 

REGIONAL GEOLOGY 

L i t t l e  i s  known about t h e  r e g i o n a l  geology i n  t h e  v i c i n i t y  

o f  t h e  S a l a l  Creek Stock.  Regional  mapping o f  t h e  Pember- 

t o n  1:250,000 map s h e e t  (N.T.S. 92 J) i s  c u r r e n t l y  underway 

by t h e  Geological  Survey of Canada a s  p a r t  of t h e  Coast  

Mountain Mapping P r o j e c t ,  and is  due t o  be  completed i n  

1973. The S a l a l  Creek a r e a  i s  shown on t h e  Geologic Map 

o f  Canada (1968) a s  undivided Coast  Range I n t r u s i v e s .  

A r e p o r t  by C. E. Ca i rnes  (1924) on t h e  geology o f  t h e  

Pemberton a r e a  d e s c r i b e s  t h e  Coast  Range I n t r u s i v e s  a s  

hornblende-bearing g r a n o d i o r i t e s ,  q u a r t z  d i o r i t e s ,  and 
I 

d i o r i t e s .  There i s  ev idence  t h a t  t h e  L i l l o o e t  River  i s  - 

l o c a t e d  a long a l a r g e  s h e a r  zone which i s  a l s o  a zone of 

ea r thquake  e p i c e n t e r s .  I n  a d d i t i o n ,  t h e  Bridge River ,  

l o c a t e d  t o  t h e  nor th  of  S a l a l  Creek p rov ides  ano the r  

l i n e a r  element p a r a l l e l  t o  t h e  L i l l o o e t  Lineament. 

Recent ly  a paper  was p r e s e n t e d  a t  t h e  CIMM Annual Western 

meeting i n  which t h e  s i g n i f i c a n c e  o f  t h e  j u n c t i o n s  of 

thermal  zones and major f a u l t s  was d i scussed .  I t  w a s  

p o i n t e d  o u t  t h a t  t h e  B r i t a n n i a  Beach Mines i s  l o c a t e d  

a t  t h e  sou th  end of t h e  Squamish Thermal Zone, where it 

i s  i n t e r s e c t e d  by t h e  Ax ia l  Thermal Zone, and t h a t  t h e  

n o r t h  end o f  t h e  Squamish Thermal Zone i s  c r o s s e d  by 

t h e  L i l l o o e t  Thermal Line a t  Bridge Glacier. The S a l a l  
, \-/ Creek Stock i s  approximately 3 miles S.W. o f  Bridge 

Glacier. (Thermal Zones of t h e  Coast  Mountains - The i r  
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Tectonic  and Economic S ign i f i cance ,  by D r .  R.  R.  G u i l b e r t ) .  

A l i n e  of T e r t i a r y  t o  Recent volcanic  c e n t e r s  which extends 

70 m i l e s  from Squamish t o  t h e  nor th  of S a l a l  Creek, passes  

,through t h e  property.  A r e c e n t l y  published paper s t a t e s : . .  

" t h e r e  is  an assoc ia t ion  of most major molybdenum depos i t s  

of  a11 ages with Miocene o r  younger volcanic  c e n t e r s  

(Adanac, B r i t i s h  Columbia Molybdenum, Boss Mountain, 

S a l a l  Creek) " (Brown, e t  a 1  1971) . 

The Coast Range I n t r u s i v e  Complex, i n t o  which t h e  S a l a l  

Creek Stock was emplaced, is  probably J u r a s s i c  t o  Upper 

Cretaceous i n  age (Cairnes,  C .  E . ,  1924; Roddick, J.  O . ,  

1965) .  Many of the  young p lu tons ,  which have been de te r -  

mined as Upper Cretaceous t o  Ear ly  T e r t i a r y  i n  age,  have 

been in t ruded along t h e  e a s t  margin of t h e  complex. The 

S a l a l  Stock, which a l s o  l i e s  along t h e  e a s t  margin of t h e  

complex, i s  the re fo re  assumbd t o  be Upper Cretaceous t o  

Lower T e r t i a r y  i n  age. 

Most, i f  no t  a l l ,  of the S a l a l  Creek Stock was covered 

by i c e  during t h e  P le i s tocene  g l a c i a t i o n .  G l a c i a l  

s t r i a e  have been found a t  e l e v a t i o n s  up t o  7,900 f e e t .  

The a r e a  has undergone a c t i v e  e ros ion  s i n c e  t h e  time of 

m a x i m u m  i c e  coverage' and g l a c i a l  sediments a r e  found a t  

p r e s e n t  only along the  major v a l l e y  f l o o r s  and beneath 

the volcanic  flows a t  t h e  head of F l o a t  Creek. 

PROPERTY GEOLOGY (See Figs .  . 3 ,  & 4)  

The S a l a l  Creek s tock  which i n t r u d e s  t h e  Coast Range 

P l u t o n i c  Complex i s  a  roughly c i r c u l a r  body, 35 square 

m i l e s  i n  a rea ,  composed e s s e n t i a l l y  of a  coarse  grained 

marginal phase surrounding a f i n e  grained core  phase. 

Other d i f f e r e n t i a t e d  phases l o c a l l y  occur wi th in  t h e  

s tock .  



I n  p l a c e s  vo lcan ic s  and g l a c i a l  sediments  form a 

capping t o  t h e  s tock .  

G r a n i t i c  Rocks - S a l a l  Creek Stock 

The g r a n i t i c  rocks of t h e  S a l a l  Creek Stock a r e  d iv ided  

i n t o  f o u r  major types .  These are: 

1) Coarse-Grained Phase 

2) Medium-Grained Phase 

3) Fine-Grained Phase 

4 )  Fine-Grained Q u a r t z  Fe ldspa r  Porphyry 

For d i s t r i b u t i o n  of t h e s e  t y p e s  r e f e r  t o  F ig .  # 3 .  

Coarse-Grained Phase (Uni t  2) 

Around t h e  border  of t h e  s t o c k  i s  a r i m  of  coarse-gra ined  

b i o t i t e  (and hornblende) bea r ing  q u a r t z  monzonite. The 

average g r a i n  s i z e  of t h i s ' c o a r s e - g r a i n e d  phase  i s  2.0 - 
2.5 mm. The rock v a r i e s  i n  t e x t u r e  from equ ig ranu la r  t o  

p o r p h y r i t i c .  Average phenocrys t  l e n g t h  i n  t h e  p o r p h y r i t i c  

areas i s  3.0 - 3.5 mm. The approximate modal composi t ion 

o f  t h e  coarse-grained phase is: 

Q u a r t z  

P l a g i o c l a s e  32.0% 

B i o t i t e  

The p l a g i o c l a s e  is  o l i g o c l a s e  i n  composi t ion (Ab76). The 

b i o t i t e  con ten t  i s  v a r i a b l e  and seems t o  i n c r e a s e  s l i g h t l y  

toward t h e  c o n t a c t  w i t h  t h e  sur rounding  Coast  Range rocks .  

I n  a d d i t i o n ,  minor amounts of hornblende are encountered 

toward t h e  margin of t h e  s tock .  
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grained phase. They are sub-rounded, have an average size 

of 1 ft x 2 ft and are usually found in the vicinity of 
the Coast Range contact. Numerous inclusions are, however, 

found in two areas closer to the core of the stock: 

a) at Lost Creek at 6,800 ft. elevation in the Coarse- 

Grained Phase, 

b) in the S.E. corner of Windy Glacier at 7,300 ft 

elevation in the Fine-Grained Phase. 

Medium-Grained Phase (Unit 3) 

A medium-grained equigranular to porphyritic quartz mon- 

zonite phase is intermittently present at the contact 

between the coarse-grained rim facies and the fine- 

grained core facies of the stock. The medium-grained 

phase, when present, seems to be transitional between 

the coarse and fine-grained phases. A large area of 

medium-grained rock is pres'ent in the vicinity of Lost 

Creek. On the basis of a single thin section, this 

medium-grained phase seems to be closely related to 

the coarse-grained quartz monzonite. The average grain . 
size is l.Omrn and the modal composition is: 

Quartz 33.0% 

K-Feldspar 31.0% 

Plagioclase 33.0% 

Biotite 

The plagioclase is oligoclase (Ab76) in composition. 

Further thin section study is needed to adequately re- 

solve the relations between the medium-grained phase and 

the adjacent rock types. 

A Fine-Grained Phase (Unit 4) 

The core of the Salal Creek stock is composed almost 

-pm 
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e n t i r e l y  of f ine-grained equ ig ranu la r  t o  p o r p h y r i t i c  

b i o t i t e  g r a n i t e .  The average g r a i n  s i z e  of  t h e  f i n e  

g r a i n e d  phase i s  $pproximately 0.5mrn. Rounded q u a r t z  

phenocrys t s  wi th  an average  g r a i n  s i z e  of  1 . 0  t o  1 .5  rnrn 

a r e  p r e s e n t  a t  many l o c a l i t i e s .  

The average modal composit ion of t h e  f ine-gra ined  phase  

is:  

Q u a r t z  42.0% 

K-Feldspar 37.0% 

~ l a g i o c l a s e  20.0% 

B i o t i t e  1.5% 

The p l a g i o c l a s e  has  a composit ion of Abg6 ( o l i g o c l a s e ) .  

Fine-Grained Quartz Fe ldspa r  Porphyry (Uni t  5)  

I r r e g u l a r l y  d i s t r i b u t e d  w i t h i n  t h e  s t o c k  a r e  l e n s e s  and 

pods of  a very f i ne -g ra ined ,  l i g h t  b l u e  t o  l i g h t  g rey ,  

p o r p h y r i t i c  phase which c o n t a i n s  p l a g i o c l a s e ,  o r t h o c l a s e  

and q u a r t z  phenocrysts .  T h i s  l i t h o l o g y  i s  e s p e c i a l l y  

w e l l  exposed near  t h e  c o n t a c t  of t h e  s t o c k  w i t h  t h e  Coast  

Range Complex nor thwest  o f  t h e  j u n c t i o n  of  t h e  E a s t  and 

West Forks of  S a l a l  Creek. I t  has  a composi t ion s i m i l a r  

t o  t h a t  of t h e  Quar tz -Fe ldspar  Porphyry Dykes. These 

l e n s e s  and pods vary i n  wid th  from less t h a n  1 f t  t o  t e n s  

of f e e t  and a r e  t r a c e a b l e  a long  s t r i k e  f o r  t e n s  and, 

r a r e l y ,  hundreds of f e e t .  

The groundmass has  an  average g r a i n  s i z e  of  less than  0.25 rnm 

and t h e  average phenocryst  s i z e  v a r i e s  from 2-5 mm. The 

q u a r t z  and f e l d s p a r  phenocrys t s  are o f t e n  p e r f e c t l y  euhedra l .  

The modal composit ion is: 

Quar t z  45.0% 



10 

Plagioc lase  20.0% 

B i o t i t e  Less than 1.0% 

Berg Stock (Unit  4a) 

I n  t h e  Berg and Beta ground 2 mi les  t o  t h e  south and 

southwest of t h e  S a l a l  Stock a f ine-grained t o  coarse- 

g ra ined  grey equigranular  g r a n i t e ,  r e f e r r e d  t o  i n  t h i s  

r e p o r t  a s  t h e  'Berg S tock ' ,  i n t r u d e s  t h e  Coast Range 

rocks (see  Fig.  4 ) .  I ts composition i s  s i m i l a r  t o  t h a t  

of t h e  fine-grained phase of t h e  S a l a l  Creek Stock. The 

c o n t a c t  between t h e  Berg Stock and t h e  Coast Range rocks 

was observed a t  s e v e r a l  l o c a l i t i e s  west of S a l a l  Creek. 

I t  i s  sharp and t r ansgresses  t h e  f o l i a t i o n  of t h e  Coast 

Range rocks. Pods of q u a r t z  and potash fe ldspar  pegmatite 

a r e  abundant within t h e  g r a n i t e  near  i t s  con tac t  with 

t h e  Coast Range rocks. Dykes and pods of g r a n i t i c  ma te r i a l  

( s i m i l a r  t o  t h e  quar tz- fe ldspar  porphyry phase of t h e  

S a l a l  Creek Stock) a r e  exposed i n  s t ream v a l l e y s  wi th in  

t h e  Coast Range rocks nor th  of t h e  Berg Stock. These 

dykes have c h i l l e d  borders and cross-cut  f o l i a t i o n  of 

t h e  Coast Range. I n  t h e  Beta group of c la ims,  pods of 

f ine-grained g r a n i t i c  rock form s c a t t e r e d  outcrops i n  

t h e  Coast Range. Their  c o n t a c t s  a r e  g r a d a t i o n a l  over  1' - 
2 '  and near t h e  con tac t  show c r y s t a l  l i n e a t i o n  p a r a l l e l  

t o  t h e  f o l i a t i o n  i n  surrounding Coast Range rocks.  

COAST RANGE ROCKS (Unit  1) 

The S a l a l  Creek Stock i s  loca ted  near  t h e  e a s t e r n  edge 

of t h e  Coast Range Complex and i s  i n t r u s i v e  i n t o  it. 

The Coast Range rocks near t h e  c o n t a c t  of t h e  S a l a l  

Creek Stock a r e  medium t o  coa r se  g ra ined ,  moderately t o  
I ., w e l l  f o l i a t e d ,  with a composition which v a r i e s  from 
- 

granod io r i t e  t o  quar t z  d i o r i t e .  The mafic minera ls  

p resen t  i n  t h e  Coast Range rocks a r e  b i o t i t e  and horn- 
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j " blende with b i o t i t e  comprising approximately 75% of t h e  

a t o t a l  mafic content .  A small  a r e a  of gabbro and d i o r i t e  
3 

1 i s  loca ted  a t  t h e  contac t  of t h e  S a l a l  Creek Stock i n  t h e  
f northwest corner  of t h e  map a rea .  These rocks a r e  un- 

1 
3 f o l i a t e d .  Contact r e l a t i o n s  between these  rocks and t h e  

f o l i a t e d  quar t z  d i o r i t e s  a r e  unexposed. 

Coast Range rocks i n  Berg and Beta ground t o  t h e  south 

a r e  medium t o  coarse gra ined  varying i n  composition from 

q u a r t z - d i o r i t e  t o  amphibolite.  They a r e  moderately 

w e l l  f o l i a t e d .  

F o l i a t i o n  i n  t h e  Coast Range swings from approximately E - 
i 

W near  t h e  contac t  with S a l a l  Creek Stock t o  NW - SE a t  
1 
f t h e  southern end of t h e  proper ty .  Small mafic r i c h  

l e n s e s  and inc lus ions  occur  wi th in  t h e  Coast Range rocks ,  

i # 
1 \ 

genera l ly  al igned p a r a l l e l  t o  t h e  f o l i a t i o n .  
\ 

The est imated modal composition of  t h e  q u a r t z  d i o r i t i e s ,  

which a r e  the  most p reva len t  rock type  i n  t h e  Coast Range 

Complex, is:  

Quar tz  25.0% 

Plagioc lase  45.0% 
1 K-F'eldspar 10.0% 

B i o t i t e  15.0% 

Hornblende 5.0% 

These rocks would be c l a s s i f i e d  a s  'b-Quartz D i o r i t e '  i n  
1 

, t h e  c l a s s i f i c a t i o n  system developed by Roddick (1965) . 
t 
I 
1 VOLCANICS (Units 8 ,  & 9 )  
1 

\ r Overlying t h e  S a l a l  Creek Stock i n  s e v e r a l  a r e a s  a r e  l a v a  

flows and associa ted  volcanogenic fragmental  rocks (agglom- 

b t  e r a t e s  and t u f f s ) .  Two major types  of volcanic  rocks a r e  
. ti presen t .  The dominant type is a p h a n i t i c ,  v e s i c u l a r  t o  

massive, b a s a l t .  Two smal le r  a r e a s  of more s i l i c i c  vo lcan ics  



12 

(possibly dacites) are exposed on the western edge of the 

4 pluton and in a very small area in Trail Creek. In addition, 

several basalt and dacite ( ? )  plugs are also present within 

the stock. These plugs vary in size from 25 to 300 feet 

in diameter. 

A small plug exposed in Trail Creek at 5,200 feet has par- 

tially melted the surrounding granitic rocks. These 

i granitic rocks show relict unmelted fragments, vesicles, 

and "columnar jointing" which seems to indicate a vertical 

movement of the plug through the partially melted granite. 

A thick sequence of poorly sorted glacial sediments is 

present beneath the volcanics at the head of Float 

Creek. Rounded boulders, up to 3 feet in diameter, of 

the Coast Range lithology, are interspersed within a 

silty and sandy matrix. These glacial sediments are 

poorly indurated and very kriable. The basalt volcanics 
+ 
7 overlying this sequence are clearly post-glacial in age. 
I A thin section from the sedimentary sequence exposed be- 

neath the lava flows northwest of Windy Pass shows that 1 
at least some of this material is a vitric tuff rather 

i 

i than a glacial sequence, as formerly believed. 
I 

The volcanic sequence exposed about Float Creek consists 

of two major units. The lower unit is composed of flows 

and volcanic fragmental rocks and is dark brown in colour. 

The upper group consists of black, aphanitic, mostly 

massive, flows with minimum dimensions of 1,000 x 2,000 

feet and a thickness of approximately 400 feet. Because 

of its highly irregular contact with the underlying 

volcanics, the possibility that this upper sequence is 

a large intrusive plug has been considered. However, 

at one poorly exposed locality, flattened vesicles were 
. found which are perpendicular to columnar jointing and 

which dip 40-450 to the horizontal. In addition, the 
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very  f i n e  g r a i n  s i z e  and t h e  l a c k  of phenocrys t s  seems 

t o  i n d i c a t e  t h a t  t h e s e  rocks  a r e  e x t r u s i v e  r a t h e r  t han  

i n t r u s i v e .  Magnetic anomalies over  t h e s e  v o l c a n i c s  a r e  

much sma l l e r  than  t h e  anomalies over  o t h e r  l a r g e  v o l c a n i c  

a r e a s  on t h e  proper ty  and t h i s  a l s o  t ends  t o  r u l e  o u t  

t h e  p o s s i b i l i t y  of t h e  e x i s t e n c e  of a very  l a r g e  plug 

w i t h i n  t h e s e  vo lcan ic  rocks .  

A pronounced escarpment occur ing  i n  t h e  c e n t r a l  p o r t i o n  

of  t h e  Berg Group of c la ims  i s  composed of v o l c a n i c  f lows 

and v o l c a n i c  agglomerates.  These rocks  a r e  probably re- 

l a t e d  t o  and of  t h e  same age a s  t h e  v o l c a n i c  rocks  over-  

l y i n g  t h e  S a l a l  Creek Stock.  

DYKES 

S e v e r a l  v a r i e t i e s  of mafic 'and s i l i c i c  dykes a r e  r ep re -  

s e n t e d  w i t h i n  t h e  map a r e a .  Two v a r i e t i e s  of a p l i t e  dykes 

are p r e s e n t .  They a r e  p a r t i c u l a r l y  abundant i n  t h e  F l o a t  

Creek t o  Big Creek area. These w h i t e  t o  l i g h t  g rey  and 

blue-grey a p l i t e  dykes t y p i c a l l y  va ry  i n  wid th  from % i n c h  

t o  12 inches .  Rarely ,  wider  a p l i t e  dykes a r e  found. 

L i g h t  grey t o  blue-grey Quar tz -Fe ldspar  Porphyry dykss 

are a l so .  common. The porphyry dykes t end  t o  be  wider  

(6" t o  3 ' )  t han  t h e  a p l i t e  dykes.  A few of t h e  porphyry 

dykes are t e n s  of  f e e t  i n  width .  They t y p i c a l l y  have 

c h i l l e d  border  zones which l a c k  phenocrys t s  and commonly 

d i s p l a y  a p l a n a r  flow s t r u c t u r e  p a r a l l e l  t o  t h e  bo rde r s  

o f  t h e  dyke. These dykes are thought  t o  be  s i m i l a r  i n  

composi t ion t o  t h e  blue-grey a p l i t e  dykes.  Some of t h e  

a p l i t e  and p o r p h y r i t i c  dykes have been t r a c e d  a long  

s t r i k e  f o r  d i s t a n c e s  up t o  150 f e e t .  
4s' 
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The fourth type of dyke encountered in the area is the 

younger basalt dykes which are related to the Recent 

volcanism. These' dykes commonly vary from I to 8 feet 

in width, and are dark brown to black in colour. They 

are aphanitic, although at one locality within the 

Coast Range south of Salal Creek a basalt dyke contain- 

ing feldspar phenocrysts was observed. The dykes common- 

ly exhibit columnar joints perpendicular to their walls. 

To the south of the Salal Stock at two localities basic 

akes from 20' to,801 wide were observed. These dykes 

are fine-grained dark grey phaneritic rocks of apparent 

dioritic composition. They are unmetamorphosed. These 

dykes may or may not be related to the Recent volcanism. 

In the northwest portion of the Berg Group of claims 

two pre-metamorphic, foliated, basalt dykes occur. The 

foliation in these dykes is,parallel to the foliation in 

the surrounding Coast Range rocks. 

Specimens of each of the dyke types were collected during 

the 1971 field season for thin section examination. 

AGE RELATIONS WITHIN THE SALAL CREEK PLUTON 

Age relations between the various phases of the Salal 

Creek Stock are difficult to assess. Contacts are typi- 

cally unexposed or non-diagnostic. However from exam- 

ination of the map pattern of the entire pluton it seems 

reasonable that the coarse-grained border phase has been 

intruded by the fine-grained core phase and that the 

coarse grained phase is the oldest of the granitic rock 

types. Preliminary petrographic examination indicates 

that the medium-grained phase is compositionally very 

similar to the coarse-grained phase and thus is approx- 

imately the sane age or slightly younger (Stephens,l970b). 



In the Windy Pass - Red Hill area, the medium-grained 
phase is gradational with the coarse-grained phase and 

probably formed simultaneously with the coarse-grained 

phase (Stephens, 1970a)" The fine-grained phase const- 

itutes the majority of the core of the pluton. Locally 

it is intruded by lenses and pods of the fine-grained 

quartz-feldspar porphyry, as is the coarse-grained marg- 

inal phase. Therefore the fine-grained porphyry is the 

youngest of the major plutonic phases. 

Cross-cutting relations between the white, and blue-grey 

aplite dykes and the quartz-feldspar porphyry dykes have 

been observed in numerous localities and their age re- 

lations determined. In general, the following order of 

dyke emplacement is valid although rare exceptions have 

been observed. 

The white aplite dykes are cut by both the blue-grey 

aplite and the quartz-feldspar porphyry dykes and there- 

fore are the oldest of the silicic dykes. Cross-cutting 

relations between the blue-grey aplite dykes and the 

quartz-feldspar porphyry dykes have not been observed 

but they are tbaught to be contemporaneous and to have 

a common magmatic origin. The porphyry dykes tend to be 

larger than the blue-grey aplites and are thought to have 

cooled more slowly. The quartz-feldspar porphyry dykes 

show chill margins which lack phenocrysts and sometimes 

show flow banding parallel to the border of the dyke. 

As mentioned previously lenses and pod-like masses of 

quartz-feldspar porphyry occur within the stock - these 
bodies are not dykes - the percentage of phenocrysts in- 
creases from the center of these bodies toward their 

margin. The borders of these quartz-feldspar porphyry 

masses are gradational over a few inches with the surround- 

ing country rock. 



1 6-', - 5 The b a s a l t  dykes cross-cut  a l l  of t h e  s i l i c i c  dyke types  
\ 

and a r e  much younger. 
j 

1 
1 
j 

The a p l i t e  and quar tz- fe ldspar  porphyry dykes a r e  con- 

1 c e n t r a t e d  c h i e f l y  i n  t h e  coarse-grained phase of t h e  p lu ton  

i and were probably emplaced simultaneously w i t h  o r  s l i g h t l y  

l a t e r  than the  f ine-grained core  phase. They may the re -  

f o r e  be pe t ro log ica l ly  r e l a t e d  t o  t h e  f ine-grained core  

phase. The b a s a l t  dykes a r e  d i r e c t l y  r e l a t e d  t o  t h e  Ter- 

t i a r y  t o  Recent volcanism. 

PETROLOGY - DISCUSSION 

Based on t h e  f i e l d  and l abora to ry  i n v e s t i g a t i o n s  t o  d a t e  

t h e  following r e l a t i o n s  betweeen t h e  var ious  rock types  

wi th in  t h e  S a l a l  Creek Stock a r e  proposed. 

The coarse-grained marginal phase was t h e  e a r l i e s t  phase 

t o  c r y s t a l l i z e  wi th in  t h e  s tock .  I t  has t h e  composition 

of q u a r t z  monzonite. The coarse-grained phase becomes 

more mafic-rich toward t h e  c o n t a c t  wi th  t h e  Coast Range 

Complex. I n  add i t ion ,  hornblende i s  p r e s e n t  i n  minor 

amounts along t h e  o u t e r  edge of  t h e  coarse-grained phase. 

A s  t h i s  phase c r y s t a l l i z e d  t h e  remaining mel t  was deple ted  

i n  calcium and became r e l a t i v e l y  more potassium-rich.  The 

f ine-grained core phase which c r y s t a l l i z e d  from t h i s  a l k a l i  

enr iched magma has t h e  composition of a b i o t i t e  g r a n i t e .  

The f ine-grained phase a l s o  con ta ins  s i g n i f i c a n t l y  less 

b i o t i t e  than t h e  coarse-grained phase. To d a t e ,  no d i f f -  

e r e n t i a t i o n  t r ends  have been found i n  t h e  p l a g i o c l a s e  of 

t h e s e  two phases,  r a t h e r  t h e  percentage of potash f e l d s p a r  

i n c r e a s e s  a t  t h e  expense of t h e  p lag ioc lase .  



The geochemical  s t u d y  u n d e r t a k e n  by B a r r i n g e r  Research  

L t d .  (Smee, 1971; Bradshaw, 1971) conf i rms  t h e  e n r i c h -  

ment o f  po tass ium r e l a t i v e  t o  c a l c i u m  i n  s u c c e s s i v e l y  

c r y s t a l l i z i n g  magmatic f r a c t i o n s .  

The B a r r i n g e r  Study a l s o  i n d i c a t e s  t h a t  t h e  medium- 

g r a i n e d  phase  o f  t h e  p l u t o n  i s  f r a c t i o n a t e d  more t h a n  

t h e  coarse -g ra ined  phase .  T h i s  r e s u l t  i s  a t  v a r i a n c e  

w i t h  t h e  c u r r e n t  f i e l d  and t h i n  s e c t i o n  i n t e r p r e t a t i o n  

o f  t h e  medium-grained p h a s e .  A d d i t i o n a l  p e t r o l o g i c  

work i s  n e c e s s a r y  t o  r e s o l v e  t h i s  problem. 

The f a c t  t h a t  t h e  a p l i t e  and q u a r t z - f e l d s p a r  porphyry  

dykes  o c c u r  c h i e f l y  w i t h i n  t h e  c o a r s e - g r a i n e d  phase  

i n d i c a t e s  t h a t  t h e y  are most  l i k e l y  p e t r o l o g i c a l l y  

r e l a t e d  t o  t h e  f i n e - g r a i n e d  p h a s e .  Only r a r e l y  had 

t h e  c o r e  phase  c r y s t a l l i z e d  s u f f i c i e n t l y  f o r  t h e  s i l -  

i c i c  dykes t o  invade  it and b e  p r e s e r v e d .  

The q u a r t z - f e l d s p a r  porphyry  masses and f i n e - g r a i n e d  

e q u i g r a n u l a r  masses which o c c u r  i n  b o t h  t h e  f i n e  and 

c o a r s e  g r a i n e d  phases  a r e  b e l i e v e d  t o  o r i g i n a t e  from 

v e r y  l a t e - s t a g e  magmatic f r a c t i o n s  which have  c r y s t a l l -  

i z e d  s l o w l y  a t  f i r s t  and t h e n  r a p i d l y ,  due  t o  a  r e l e a s e  

o f  vapor  p r e s s u r e .  

The v o l c a n i c  r o c k s  and r e l a t e d  dykes  w i t h i n  t h e  map a r e a  

are much younger t h a n  t h e  p l u t o n i c  r o c k s  and a r e  unre-  

l a t e d ,  e i t h e r  t o  t h e  p l u t o n  o r  t o  t h e  m i n e r a l i z a t i o n  

( a l t h o u g h  some minor r e m o b i l i z a t i o n  o f  s u l p h i d e s  may 

have  t a k e n  p l a c e  l o c a l l y  n e a r  t h e s e  v o l c a n i c  r o c k s ) .  



The "granitic" complex located to the north of Tongue 

Glacier consists of all textural varieties from fine 

to coarse-grained, equigranular to porphyritic. In 

this resepct it is similar to the area in the vicinity 

of Float Creek. Boundaries between the various rock 

types are gradational generally over 3" or less and 

no consistent pattern of emplacement is evident. These 

areas are believed to have crystallized slowly giving 

rise to the coarse-grained varieties and then again due 

to a release of the vapor phase, to have cooled more 

quickly yielding the medium and fine-grained phases. 

The release of the vapor phase was probably caused by 

minor tectonic ( ? )  movements which ruptured the outer, 

semi-solidified shell of the pluton. 

The fine-grained granitic complex at Windy Pass possi- 

bly had a somewhat similar origin. After nearly complete 
/ ' -  

crystallization of the typjcal fine-grained phase this \ 

semi-consolidated mass was profoundly fractured due to a 

sudden release in pressure and a silica-rich, highly 

differentiated, magmatic material was injected along the 

fractures yielding the "silicified breccia" seen at this 

locality. The quartz vein stockwork observed here is 

thought to have formed shortly after the "breccia", with 

the quartz veins being emplaced along unfilled and incip- 

ient fractures within the host rock. 

STRUCTURE 

As in 1970, considerable emphasis was placed on the study 

of minor, relatively small, structures. This approach 

was taken for two reasons: 1) major structures (faults, 

shear zones, lithologic contacts, etc.) are seldom ob- 

id 
served, and 2) a precise chronology of formation can be 

established for the minor structures. By studying pre- 

mineralization and post-mineralization features a prob- 
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i > a b l e  stress f i e l d  can be e s t a b l i s h e d  f o r  t h e  t i m e  of 

m i n e r a l i z a t i o n .  The molybdenite m i n e r a l i z a t i o n  seems, 

f o r  t h e  most p a r t ,  t o  be very s t r o n g l y  c o n t r o l l e d  by 

t h e s e  stress cond i t i ons  ( s i n c e  most occur rences  a r e  i n  I 
v e i n s  and s h e a r  zones) .  Therefore  by s tudy ing  t h e  

o r i e n t a t i o n  of minor s t r u c t u r e s ,  p o s s i b l e  mine ra l  occur r -  

ences  and o r i e n t a t i o n s  can be e s t a b l i s h e d .  

Contac t  Re la t ions  wi th  t h e  Coast  Range Complex 

A n o t a b l e  f e a t u r e  of t h e  S a l a l  Creek P lu ton  and of  t h e  

Berg Stock i s  t h e  lack  of f e a t u r e s  u s u a l l y  a s s o c i a t e d  

w i t h  i n t r u s i v e  igneous c o n t a c t s .  No c h i l l e d  bo rde r  zone 

i s  p r e s e n t  a t  t h e  c o n t a c t  between t h e  S a l a l  Creek Stock I 
and t h e  Coast  Range rocks .  Likewise no p r o t o c l a s t i c  

border  o r  flow s t r u c t u r e s  a r e  p r e s e n t  near  t h e  boundary - 

of  t h e  s tock .  The c o n t a c t  i s  unquest ionably d i s c o r d a n t ,  I 

I 
t h e  s t o c k  sha rp ly  t r u n c a t i n g  t h e  p r e - e x i s t i n g  f o l i a t i o n  

of  t h e  Coast  Range a t  numerpus l o c a l i t i e s .  I n  a d d i t i o n ,  

o f f - shoo t s  from t h e  s t o c k  ( i n  t h e  form of numerous s i l i c i c  

dykes)  a r e  p r e s e n t  i n  g r e a t  abundance i n  t h e  Coast  Range 

rocks  surrounding t h e  s t o c k .  

The f o l i a t i o n  wi th in  t h e  Coast  Range Complex g e n e r a l l y  

t r e n d s  w i t h i n  t e n  degrees  of E-W and d i p s  s t e e p l y  e i t h e r  I 

n o r t h  o r  s o u t h ,  a l though  s i g n i f i c a n t  d e v i a t i o n s  from t h i s  

g e n e r a l  t rend have been observed i n  s e v e r a l  l o c a l i t i e s ,  

p a r t i c u l a r l y  a t  t h e  sou the rn  end of t h e  p r o p e r t y .  The 1 
f o l i a t i o n  i s  formed by p a r a l l e l  arrangement of  b i o t i t e  

f l a k e s  ( o r  less commonly hornblende n e e d l e s ) .  The 

Coast  Range rocks  a r e  t y p i c a l l y  w e l l  j o i n t e d  ( f r a c t u r e d ? )  I 
I 
I 

p a r a l l e l  t o  t h e  f o l i a t i o n  d i r e c t i o n .  1 
1 



F a u l t s  and Shears  

Large f a u l t s  and s h e a r s  a r e  seldom seen  d i r e c t l y  i n  t h e  

S a l a l  Creek S tock 'because  of a  l a c k  of s u i t a b l e  "marker 

hor izons"  (dykes,  e t c . ) .  These  l a r g e  f e a t u r e s  a r e  b e s t  

recognized by t h e i r  low l i n e a r  topographic  r e l i e f .  Where 

s u i t a b l e  "markers" a r e  a v a i l a b l e ,  f a u l t s  a r e  abundant.  

Many have apparen t  d isplacements  measured i n  i n c h e s ,  b u t  

a  few show fe ' e t  o r  o c c a s i o n a l l y  t e n s  of  f e e t  of  d i s p l a c e -  

ment. Topographic lows a r e  developed on G l a c i e r  I s l a n d  
) 

and on Logan Ridge a t  t h e  c o n t a c t  between t h e  coarse-  

g ra ined  and f ine-gra ined  phases  of t h e  s t o c k .  Exposures 

a long  t h e  c o n t a c t  a r e  l a r g e l y  non-ex i s t en t .  Some shear -  

i n g  h a s ,  however, probably occur red  a long  t h e  c o n t a c t  a t  

t h e s e  l o c a l i t i e s  a s  t h e  f i ne -g ra ined  phase  was emplaced. 

Examination of a i r  photos  r e v e a l s  4 t o  6 p a r a l l e l  l i n e a -  

ments i n  t h e  nor thwest  co rne r  of  t h e  s t o c k  which t r e n d  
/' 

\ -  

approximately N 20 W .  These l ineaments  c u t  t h e  f i n e  a n d ,  

coarse-gra ined  phases of t h e  s t o c k  a s  w e l l  a s  t h e  rocks  

of t h e  Coast  Range. Ground examinat ion showed ev idence  

o f  s h e a r i n g  and/or f a u l t i n g  a long  t h e  l a r g e s t  of t h e s e  

l ineaments .  A heav i ly  i r o n - s t a i n e d  f r a c t u r e  zone i s  

p r e s e n t  t o  t h e  s o u t h e a s t  of t h e s e  l ineaments  and i s  para -  

l l e l  t o  them. 

Likewise ,  a  s e r i e s  of p a r a l l e l  l ineaments  s t r i k i n g  nor th-  

e a s t  and d ipp ing  nor thwest  occu r s  i n  t h e  a r e a  between 

T r a i l  Creek and Cornice Creek. These w e r e  i n v e s t i g a t e d  

on t h e  ground and found t o  be  a  se t  of  f r a c t u r e s  and 

s h e a r s ,  most of which a r e  mine ra l i zed  and some o f  which 

are heav i ly  i r o n  s t a i n e d .  



i"; . ? ,  > MINERALIZED VEINS 

The minera l ized  ve ins  w i t h i n  t h e  s t o c k  e x h i b i t  a  s t r o n g  

p r e f e r r e d  o r i e n t a t i o n .  I n  g e n e r a l  they  t r e n d  N40-70E,  

w i t h  t hose  i n  t h e  sou thern  p o r t i o n  of  t h e  s t o c k  d ipp ing  

s t e e p l y  nor thwest ,  and t h o s e  i n  t h e  n o r t h e r n  p o r t i o n  of 

t h e  s t o c k  dipping s t e e p l y  s o u t h e a s t .  The long dimension 

of  t h e  p lu ton  a l s o  t r e n d s  n o r t h e a s t  and may r e f l e c t  a  

major s t r u c t u r a l  c o n t r o l  du r ing  bo th  emplacement of  t h e  

p l u t o n  and i t s  subsequent m i n e r a l i z a t i o n .  

B a s a l t  Dykes 

A t o t a l  of  52 b a s a l t  dykes were observed w i t h i n  t h e  S a l a l  

Creek P lu ton .  I n  g e n e r a l  t hey  t r e n d  e i t h e r  N15 - 35E and 

d i p  40-60° NW o r  t r e n d  N-S and d i p  70-85O E .  The NE 

o r i e n t a t i o n  i s  t h e  most common. - 

A p l i t e  Dykes 

A p l i t e  dykes occur  c h i e f l y - i n  t h e  sou the rn  p o r t i o n  of t h e  

p r o p e r t y  and a r e  most abundant w i t h i n  t h e  a r e a  of e x t e n s i v e  

molybdenite m i n e r a l i z a t i o n .  The a p l i t e  dykes a r e  n o t  co- 

p l a n a r  w i th  t h e  mine ra l i zed  v e i n s ,  b u t  a r e  o r i e n t a t e d  i n  

a more e a s t e r l y  d i r e c t i o n .  I n  t h e  a r e a  between W a t e r f a l l  

Creek and Cornice Creek t h e  major dyke t r e n d  i s  N 82 E 

w i t h  a d i p  of  60° NW. I n  t h e  Cornice  Creek - Big C r e e k  

a r e a ,  t h e  dykes have a  p r e f e r r e d  o r i e n t a t i o n  of N 74 E 

and d i p  65O NW. I n  t h e  a r e a  NE of  Big Creek .and below 

Red H i l l  t h e  dykes a r e  more randomly o r i e n t e d .  T h e i r  

p r e f e r r e d  a t t i t u d e s  a r e  N 74 E d ipp ing  v e r t i c a l l y  and 

N 4 2  W d ipp ing  v e r t i c a l l y .  

The co-occurrence of t h e  a p l i t e  dykes and molybdenite 

m i n e r a l i z a t i o n  i s  due t o  a combination of  s t r u c t u r a l  and 

p e t r o l o g i c  c o n t r o l s .  The a p l i t e s  and m i n e r a l i z i n g  s o l -  

u t i o n s  a r e  probably g e n e t i c a l l y  r e l a t e d  - t h a t  i s  they 

r e p r e s e n t  t h e  l a s t ,  most h i g h l y  f r a c t i o n a t e d  phases  of t h e  

o r i g i n a l  magma. I n  a d d i t i o n ,  a  w e l l  developed f r a c t u r e  

system and o t h e r  favourab le  s t r u c t u r a l  c o n d i t i o n s  must 



r"* ' have been present within the Waterfall Creek - Lost Creek 
% 

area, and the emplacement of both the dykes and the later 

mineralization was very strongly controlled by this struct- 

ural environment. 

Joints 

Preliminary analysis of joint orientations indicates that 

two major joint sets and several minor sets are present 

within the Salal Creek Stock. The two major sets are 

radial and concentric to the center of the stock. The 

pluton is highly fractured in most exposures by intes- 

secting joint sets with spacings of six inches or less. 

GEOMETRY AND MODE OF EMPLACEMENT OF THE SALAL CREEK PLUTON 

The Salal Creek Stock is a small epizonal pluton, which 

was most likely emplaced at a depth of 5 miles or less 

below the earth's surface (~uddin~ton, 1959) . The geo- 

metry of the stock, as deduced from its contact relations 

with the Coast Range rocks, is that of a vertical body 

which widens moderately at depth. The vertical extent 

of the body is, at present, unknown. The presence of 

'pendants' of the coarse-grained granitic phase within 

the fine-grained phase as well as the presence of rounded I 
'mafic inclusions ' (which are presumably recrystallized 1 
xenoliths of Coast Range rocks) indicate that the present I 
erosion surface is still relatively close to the top of 

the pluton. 

On the basis of lithology, alteration and mineralization ' 1  
the Salal Creek molybdenum deposit can be best classified I 
as a 'plutonic porphyry deposit'. This class of deposit 

is defined as follows: 



"Plutonic porphyry d e p o s i t s  a r e  g r a d a t i o n a l  t o  
complex. They s h a r e  w i th  a l l  porphyry d e p o s i t s  
t h e  common o r e  and a l t e r a t i o n  mineralogy and,  
l i k e  complex d e p o s i t s ,  a r e  a s s o c i a t e d  w i t h  p l u t o n s  
of moderately l a r g e  s i z e  and show a  r e l a t i o n  be- 
tween o r e  d i s t r i b u t i o n  and f a u l t s .  They d i f f e r  
i n  t h a t  they a r e  a s s o c i a t e d  wi th  scarcely--porphy- 
r i t i c  o r  non-porphyri t ic  g r a n i t i c  p l u t o n s ,  and 
b r e c c i a  zones and p i p e s  a r e  unknown or unimport- 
a n t .  However, they have a s s o c i a t e d  p o r p h y r i t i c  
phases o r  d i k e  swarms. M i n e r a l i z a t i o n  i s  l a r g e l y  
conf ined t o  a  f a i r l y  r e g u l a r  v e i n  s e t  and a l t e r -  
a t i o n  tends  t o  be weakly developed and concen- 
t r a t e d  a s  envelopes t o  t h e  ve ins .  P y r i t e  h a l o s  
a r e  g e n e r a l l y  s p a r s e l y  mine ra l i zed . "  (Brown, e t  
a l ,  1971) .  

The l a c k  of c e r t a i n  c o n t a c t  f e a t u r e s  w i t h i n  t h e  S a l a l  Creek 

s t o c k ,  ( i . e . ,  t h e  l a c k  of a  p r o t o c l a s t i c  border  o r  a  f o l i -  

a t i o n )  coupled wi th  t h e  s h a r p ,  c r o s s - c u t t i n g  n a t u r e  of i t s  

c o n t a c t  wi th  t h e  Coast Range rocks  i n d i c a t e s  t h a t  t h e  p lu ton  

was emplaced by magmatic s t o p i n g  whi le  l a r g e l y  i n  a  f l u i d  

s t a t e .  

The l i t h o l o g i c  zonat ion w i t h i n  t h e  S a l a l  Creek Stock i s  

s i m i l a r  t o  t h a t  of o t h e r  s m a l l ,  zoned, p l u t o n s  w i t h i n  t h e  

wes te rn  C o r d i l l e r a .  For example, t h e  s i m i l a r i t y  between 

t h e  S a l a l  Creek Stock and t h e  RockyHi l l  Stock i n  Tu la re  

County, C a l i f o r n i a ,  (Putnam and A l f o r s ,  1969) i s  espec- 

i a l l y  s t r i k i n g .  

Other  smal l  g r a n i t i c  p l u t o n s  have been d i scove red  w i t h i n  

t h e  Bridge River - L i l l o o e t  River  a r e a s .  These s t o c k s  seem 

t o  be s i m i l a r  i n  composit ion t o  t h e  S a l a l  Creek Stock and 

a t  least  some of  them c o n t a i n  copper and/or molybdeni te  

m i n e r a l i z a t i o n .  These s t o c k  are thought  t o  be approximately  

contemporaneous wi th  t h e  S a l a l  Creek Stock and may have 

o r i g i n a t e d  from t h e  same magmatic sou rce .  



ALTERATION 

The most obvious f e a t u r e  of t h e  S a l a l  Creek P rope r ty  i s  

t h e  s t r o n g  reddish-brown gossan which can be seen from 

t h e  a i r  a t  d i s t a n c e s  of  up t o  20 m i l e s .  The gossan i s  

developed from breakdown of p y r i t e  and hemat i te  which 

occur  e x t e n s i v e l y  w i th in  t h e  p r o p e r t y .  Much b lack  

manganese s t a i n  i s  a l s o  p r e s e n t  and may be t h e  r e s u l t  

of o x i d a t i o n  of secondary manganese mine ra l s .  

A l t e r a t i o n  e f f e c t s  w i t h i n  t h e  exposed rocks  a t  S a l a l  

Creek a r e  weak t o  moderate i n  i n t e n s i t y .  Hydrothermal 

a l t e r a t i o n  i s  most i n t e n s e  i n  t h e  mine ra l i zed  a r e a  be- 

tween Los t  Creek and T r a i l  Creek. Within t h i s  a r e a ,  

t h e  b i o t i t e  i s  p a r t i a l l y  t o  complete ly  c h l o r i t i z e d  and 

t h e  p l a g i o c l a s e  i s  g e n e r a l l y  weakly t o  moderate ly  k a o l i n -  

i z e d .  The c h a r a c t e r i s t i c  p a l e  g r e e n i s h  co lou r  of t h e  

a l t e r e d  p l a g i o c l a s e  i s  i n d i c a t i v e  of k a o l i n i z a t i o n  

(Drumrnond and Kimura, 1969) ;  

Within  t h e  a r e a  from T r a i l  Creek t o  Big Creek, a  b r i g h t  

p ink  a l t e r a t i o n  product  of p l a g i o c l a s e  phenocrys t s  was 

o c c a s i o n a l l y  encountered.  Th i s  p ink  m a t e r i a l  has  been 

i d e n t i f i e d  as i l l i t e  (Mustard and Fox, 1966; S tephens ,  

1970b) .  Also p r e s e n t  w i t h i n  t h i s  same a r e a  a r e  s p a r s e ,  

t h i n ,  v e i n l e t s  of  p ink manganese ep ido te /K-fe ldspar .  

These v e i n l e t s ,  which c ros s -cu t  t h e  h o s t  rocks ,  a r e  

most probably hydrothermal i n  o r i g i n .  

S e r i c i t e  occurs  along j o i n t  p l a n e s  w i t h i n  t h i s  sou the rn  

mine ra l i zed  a r ea .  S e r i c i t e  a l s o  occu r s  i n  1/2" - 1" q u a r t z -  

ser ic i te  ve ins  on Logan Ridge i n  t h e  v i c i n i t y  of  t h e  

coarse-grained - f ine-gra ined  c o n t a c t .  

<. / 
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surrounding q u a r t z  ve ins  i n  s e v e r a l  f i ne -g ra ined  f l o a t  

b locks  a long t h e  e a s t  s i d e  of Mud Lake. 

I n  t h e  Mud Lake - G l a c i e r  I s l a n d  l o c a l e ,  b i o t i t e  shows 

p a r t i a l  c h l o r i t i z a t i o n  and p l a g i o c l a s e  phenocrys t s  

have been a l t e r e d  t o  i l l i t e  i n ' s e v e r a l  ou tc rops .  

Within t h e  T r a i l  Creek - Lost  Creek a r e a  an a l t e r a t i o n  

zoning p a t t e r n  i s  ev iden t .  C h l o r i t e  i s  developed widely  

w i t h i n  t h e  Cornice Creek - Lost  Creek a r e a .  K a o l i n i z a t i o n  

of t h e  p l a g i o c l a s e  i s  l i m i t e d  t o  a  s m a l l e r  a r e a  and i s  

most i n t e n s e  between Cornice Creek and Big Creek. Within 

t h i s  same a r e a ,  manganese epidote/K-feldspar  v e i n l e t s ,  

s e r i c i t e  a long j o i n t  p l a n e s ,  secondary i l l i t e ,  and s i l i c -  

i f i c a t i o n  of w a l l  rock occur  i n  very  r e s t r i c t e d  a r e a s .  

Wall rock a l t e r a t i o n  e f f e c t s  a r e  very  pronounced immed- 

i a t e l y  a d j a c e n t  t o  t h e  quart 'z-pyri te-molybdenite v e i n s  

w i t h i n  t h e  c la ims a rea .  B i o t i t e  i s  complete ly  absen t  

w i t h i n  t h e s e  border  zones. The a l t e r e d  rock has  been 

k a o l i n i z e d  and s i l i c i f i e d  and i s  g e n e r a l l y  f i n e  t o  

medium-grained r e g a r d l e s s  of  t h e  o r i g i n a l  g r a i n  s i z e  

of t h e  p a r e n t  rock.  

No a l t e r a t i o n  e f f e c t s  were observed i n  ou tc rops  of  t h e  

Berg s t o c k  t o  t h e  sou th .  

The major secondary mine ra l s  and a l t e r a t i o n  p roduc t s  

w i t h i n  t h e  rocks  of t h e  Coast  Range Complex are e p i d o t e  

and c h l o r i t e .  The c h l o r i t e  t y p i c a l l y  occu r s  a s  an a l t e r -  

a t i o n  produc t  of t h e  m a f i c  mine ra l s  w i t h i n  t h e  rocks ,  

and t h e  e p i d o t e  occurs  2s t h i n  (1/16") v e i n l e t s  which 

t y p i c a l l y  c ros s -cu t  t h e  f o l i a t i o n  of t h e  Coast  Range 

a rocks .  The Coast Range rocks  show only  weak a l t e r a t i o n  
e f f e c t s .  



MINERAL1 ZATION 

Molybdenite is chiefly located within the coarse-grained 

phase near the contact with the fine-grained phase. 

Significant concentrations occur at Glacier Island, Mud 

Lake, and in the Trail Creek - Lost Creek area. 

Molybdenite mineralization is of three major types: 1) 

in veins and shears - associated with quartz and/or pyrite; 
2) as 'dry' joint and vein fillings, and 3) as disseminated 

molybdenite within the host rock. By far the most domin- 

ant type observed is the vein development. Molybdenite 

occurring as joint coatings and disseminations is much less 

abundant than the vein-type mineralization. 

The larger molybdenite veins generally exhibit a "ribbon- 

type' development. They consist of alternating 1/16" - 
1/8" quartz and molybdenite-stringers. Pyrite, when pres- 

ent, is often confined to the center of the vein. 

Disseminated molybdenite has been observed by the writer 

at only one locality in the south-central area of Glacier 

Island. 

Otherminerals present within the map area are chalcopyrite, 

galena, specular hematite, pyrite, magnetite, bornite, 

malachite, and azurite. In addition relatively high con- 

centrations of lead, zinc, and silver have been determined 

by geochemical analysis in the Glacier Island, Mud Lake 

and Red Hill areas. 
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A s m a l l  occu r r ence  of  m a l a c h i t e  was no ted  i n  t h e  no r th -  

w e s t  c o r n e r  of  t h e  l a r g e  v o l c a n i c  f i e l d  e a s t  o f  T r a i l  

Creek.  The ma lach i t e  o c c u r s  a s  v e s i c l e  f i l l i n g s  o v e r  

a 2-3 f o o t  a r e a .  No pr imary copper  m i n e r a l s  were obse rved .  

Smal l  amounts o f  m a l a c h i t e  and a z u r i t e  w e r e  a l s o  obse rved  i 
i 

i n  a  n o n - f o l i a t e d  ' g a b b r o i c '  phase  o f  t h e , C o a s t  Range 1 
Complex d i r e c t l y  below t h e  v o l c a n i c s  nea r  t h e  no r thwes t e rn  

c o r n e r  of  t h e  p l u t o n .  Again no p r imary  copper  m i n e r a l s  

w e r e  d i s c e r n i b l e .  Minor m a l a c h i t e  was obse rved  i n  t h e  

coa r s e -g r a ined  phase  of t h e  S a l a l  Creek S tock  i n  t h e  v i c -  

i n i t y  o f  Tongue G l a c i e r  and Mud Lake. The m a l a c h i t e  

o c c u r s  a s  ve ry  t h i n  and d i s c o n t i n u o u s  f r a c t u r e  c o a t i n g s .  

7 

I n  t h e  Coas t  Range, rocks  t o  t h e  s o u t h  o f  S a l a l  Creek 

S tock ,  mapping o f  t h e  ground s t a k e d  i n  1970 d i s c l o s e d  

l i t t l e  m i n e r a l i z a t i o n .  I n  t h e  Berg Group o f  c l a i m s ,  

m a l a c h i t e  was observed w i t h  p y r i t e  i n  narrow (6"-24" 

s h e a r  zones i n  Coas t  Range r o c k s .  The s h e a r s  t r e n d  

between N 05O E and N 20° E and d i p  s t e e p l y  t o  t h e  

s o u t h e a s t .  The m i n e r a l i z e d  zones a r e  b e l i e v e d  t o  

o c c u r  i r r e g u l a r l y  around t h e  p e r i m e t e r  of  t h e  Berg 

S tock  and t o  be g e n e t i c a l l y  r e l a t e d  t o  t h e  s t o c k .  

Wi th in  t h e  Coas t  Range r o c k s  i n  t h e  Be ta  group o f  c l a ims  

p y r i t e  o c c u r s  d i s s emina t ed  and a l o n g  p l a n e s  i n  narrow 

( 1 ' - 1 0 ' )  s h e a r s  and f r a c t u r e  zones.  Narrow (1/8"-11'2") 

v e i n s  and i f r a c t u r e  f i l l i n g s  o f  h e m a t i t e  and m a g n e t i t e  

w e r e  a l s o  obse rved  a t  a  few l o c a l i t i e s .  No pr imary  o r  

secondary  copper o r  molybdenum m i n e r a l s  w e r e  s e e n .  



3 
W i t h i n  t h e  Berg S tock  no copper  o r  molybdenum m i n e r a l s  

w e r e  s e e n .  The o n l y  m e t a l l i c  m i n e r a l  o b s e r v e d  was mag- 

n e t i t e  which o c c u r s  a s  a n  a c c e s s o r y . m i n e r a 1 .  

CONTROL OF MINERALIZATION 

The inolybdenite  m i n e r a l i z a t i o n  w i t h i n  t h e  S a l a l  Creek I 

1 
S t o c k  i s  b o t h  s t r u c t u r a l l y  and c h e m i c a l l y  c o n t r o l l e d .  I 

The m i n e r a l i z e d  v e i n s  have  a  s t r o n g  p r e f e r r e d  o r i e n t a t -  
1 1 

i o n .  I n  g e n e r a l  t h e y  s t r i k e  NE-SW. V e i n s  i n  t h e  sou th -  1 
e r n  p o r t i o n  o f  t h e  s t o c k  d i p  s t e e p l y  (60° o r  more) t o  

t h e  s o u t h e a s t .  The chemica l  c o n t r o l  o f  t h e  m i n e r a l  

zoning i s  n o t  y e t  unders tood .  A l l  o b s e r v e d  o c c u r r e n c e s  

o f  p y r i t e ,  m a g n e t i t e  and h e m a t i t e  w e r e  r e c o r d e d  and - 

from t h e  d a t a ,  zones d e l i n e a t e d  f o r  e a c h  m i n e r a l .  The 

major  m i n e r a l  zones a r e  g e n e r a l l y  c o n c e n t r i c  t o  t h e  

c o r e  o f  t h e  s t o c k  and e x h i b i t  a  h i g h  d e g r e e  o f  o v e r l a p  

(see' F i g .  9 )  . Hemat i te  and m a g n e t i t e  zones a r e  c o n f i n e d  

t o  t h e  s o u t h  and w e s t .  The p y r i t e  zone wraps e n t i r e l y  

round t h e  s t o c k .  A t  t h i s  s t a g e  m i n e r a l  zoning d o e s  n o t  

show any c o n s i s t e n t  p a t t e r n  r e l a t e d  t o  molybden i t e  - 

o c c u r r e n c e .  

SAMPLING 

I n  t h e  c o u r s e  o f  t h e  mapping program a  number o f  g r a b  

and c o n t i n u o u s  c h i p  samples  were c o l l e c t e d .  The most 

e x t e n s i v e  sampl ing  w a s  c a r r i e d  o u t  b e  a  p r o s p e c t o r  and 
t 

a s s i s t a n t  on o u t c r o p  i n  c r e e k s  f l o w i n g  s o u t h  i n t o  t h e  

West Fork  o f  S a l a l  Creek. The 1970 geochemical  s i l t  



sampling d i s c l o s e d  a number of h igh ly  anornalous copper 

and molybdenum values  i n  s i l t s .  Examination of t h e  

ground, whi le  d i s d l o s i n g  a few s c a t t e r e d  occur rences  of 

molybdenite i n  q u a r t z  + p y r i t e  v e i n s ,  showed no primary 

copper  mine ra l s .  A t r a c e  of ma lach i t e  (a long  a f r a c t u r e  

p l ane )  was seen i n  f l o a t  a t  one l o c a l i t y .  

Samples were c o l l e c t e d  from 50'  s e c t i o n s  w i t h i n  t h e  most 

i n t e n s e l y  f r a c t u r e d  and mine ra l i zed  zones.  Chips were 

c o l l e c t e d  every two t o  t h r e e  i nches  a long t h e  s e c t i o n  

and s u r f a c e  weathering removed. The samples were assayed 

f o r  copper and molybdenite c o n t e n t .  

The r e s u l t s  a r e  shown i n  F ig .  5. The average of a l l  t h e  

samples i s  a s  follows: 

No. of Samples Dis tance Sampled Cu % 

2 2  1100 f t .  4 0.01 0.003 
4 

CONCLUSIONS AND RECOMMENDATIONS 

The mapping program a t  S a l a l  Creek has  t h u s  f a r  been 

concerned wi th  determining t h e  n a t u r e  of and i n t e r -  

r e l a t i o n s  between t h e  v a r i o u s  g r a n i t i c  phases  and 

examining t h e  o r i e n t a t i o n  of numerous minor s t r u c t u r e s  

a s  a n  a i d  t o  unders tadning t h e  s t r u c t u r a l  h i s t o r y ,  and 

de te rmin ing  themos t  promising a r e a s  of m i n e r a l i z a t i o n .  

Broad a r e a s  con ta in ing  s i g n i f i c a n t  amounts of molybden- 

i t e  have been o u t l i n e d .  
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The ground t o  t h e  s o u t h  and s o u t h w e s t  of  t h e  S a l a l  

S t o c k  l o c a l l y  c o n t a i n s  minor aqnounts of copper  m i n e r a l s  

b u t  nowhere i n  s u f f i c i e n t  c o n c e n t r a t i o n  t o  b e  of  econ- 

omic i n t e r e s t .  A d d i t i o n a l  work on  t h e  p r o p e r t y  s h o u l d  

b e  c o n f i n e d  t o  t h e  most p romis ing  a r e a s  i n  t h e  S a l a l  

s t o d k .  

D.K.  Mustard ,  B.  S c . ,  P .  Eng. 
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APPENDIX I 

TIME & COST DISTRIBUTIqN 

WAGES : 
D.K. Mustard. B.Sc:, P. Eng., Division Geologist $ 150.00 
August 5, 1971 - 1 day @ $150.00 per day 

C.B. Campbell,B.Sc., Project Geologist 
July 7th to 26th, August 4th to 25th, 
September 23rd to 27th, 1971. 
47 days @ $75.00 per day 

J.S. Pomeroy, Field Geologist 1,880.00 
July 7th to 26th, August 4th to 25th, 
September 23rd to 27th, 1971 
47 days @ $40.00 per day 

A.R. Findlay, Senior Geologist 
July 21st to 26th, 1971 
6 days @ $50.00 per day 

J. Wilfert, Field Assistant 1,375.00 
July 13th to 31st, August 1st to 31st, 
September 1st to Sth, 1971 
55 days @ $25.00 per day 

FIELD CAMP MAINTENANCE 
C.B. Campbell, J.S. Pomeroy,. A.R. Findlay, 
J. Wilfert: 155 man days 
G.Stephens-Alrae Engineering 61 man days 
M. Hartman-Contract Sampling 5 man days 
L. Tattersall-Contract Sampling 5 man days - 

Each man day@ $10.00 x 226 man days 2,260.00 

TRANSPORTATION 
2 Wheel drive - 7 trips Pemberton Meadows to 
Vancouver return - 7 x 240 mi = 1680 mi @ 12C/mi 201.60 
Helicopter (Okanagan Helicopters) 
20 1/3 hrs @ $250.00 per hour 5,084.19 

PROFESSIONAL CONSULTANTS 
G.C. Stephens, M.Sc., Geologist 
(Alrae Engineering) Services for 2 months 
July 7th to September Sth, 1971 

Contract Prospecting & Sampling: 
L. Tattersall - September 23rd to 27th, 1971 357.00 
M. Hartman - September 23rd to 27th, 1971 356.91 

Continued Page 2 
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CHEMICAL ANALYSES : 

V a n g e o c h e m  Labs. L t d .  
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=PORT PREPARATION: 
C e r r o  M i n i n g  Company  of C a n a d a  L i m i t e d  
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PERSONNEL 

D.K. Mustard, B.Se., P.Eng. 
Division Goologist 
1430 - 9th St., West Vancouver 
C.B. Campbell, B.Sc., 
Project Geologist, 
#701 - 2145 Bellevue Ave., 
West Vancouver, B.C. 

G.C. Stephens, M.Sc., 
Department of Geological Sciences, 
Lehigh University, 
Bethlehem, Pennsylvania. 

J.S. Pomeroy, 
Assistant Geologist, 
2436 West 8th Ave., 
Vancouver, B . C . 
J. Wilfert, 
Field Assistant. 
13585 Cedarway, 
Maple Ridge, B.C. 

Lloyd Tatersall, 
Apt. # 1, 
1305 - 104th Ave., 
Surrey, B.C. 

M. Hartman, 
C/O BOX 819, 
Williams Lake, B.C. 

August 5, 1971 

July 7th to 26th, 
August 4th to 25th, 
September 23rd to 27th,l971 

July 7th to September 5th, 
1971. 

July 7th to 26th, 
August 4th to 25th, 
September 23rd to 27thI197I. 

July 13th to 31st, 
August 1st to 31st, 
September 1st to 5th11971 

September 23rd to 27th, 
1971 

September 23rd to 27th, 
1971. 

A.R. Findaly, B.A., 
Graduate Student, July 21st to 26th, 1971 
Dept. of Geology, 
Carleton University, 
Ottawa 1, Ontario. 














