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SUMMARY 

Geologica l  mapping and geochemical rock sampling was c a r r i e d  

o u t  ove r  t h e  n o r t h e r n  p o r t i o n  of t h e  S a l a l  Creek P lu ton  

(50 sq .  k i l o m e t r e s )  from June t o  October of  1978. Comple- 

t i o n  and p r e s e n t a t i o n  of t h e  d a t a  i n  t h i s  r e p o r t  was done 

d u r i n g  t h e  w i n t e r  months o f  1978 - 79. 

The S a l a l  Creek P lu ton  i s  a complex co-magmatic i n t r u s i o n  

of T e r t i a r y  age t h a t  has  been p a s s i v e l y  i n t r u d e d  i n t o  t h e  

r e g i o n a l l y  metamorphosed Coast  Range Complex. The rocks  o f  

t h e  p l u t o n  form a cont inuous d i f f e r e n t i a t i n g  s e r i e s  w i t h  

a modal composit ion of a q u a r t z  monzonite. 

Rock geochemist ry ,  g e o l o g i c a l  mapping and s t r u c t u r a l  i n t e r -  

r e t a t i o n  of t h e  n o r t h e r n  p o r t i o n  of t h e  S a l a l  P lu ton  h a s  

o u t l i n e d  a r e a s  i n  which f u r t h e r  work is warranted.  



INTRODUCTION 

General Statement 

The 1978 field season, from June 26 to September 18th, was 

spent in mapping the northern half of the Salal Creek pluton, 

(50 sq. km.). The purpose of the project was to better define 

the geology and mineralization of the pluton. It was designed 

to complete the mapping program started in 1977 and to pick a 

drill target that would have a reasonable chance of finding 

a molybdenum ore body at depth. 

Rock geochemical analyses and geological mapping were done 

in the northern portion of the pluton to define a possible 

drill target. Results of this work are presented in this 

report and on the accompanying maps. 

Location and Access 

The Salal Creek Molybdenum Property is located approximately 

170 kilometres north of Vancouver at the headwaters of Salal 

Creek, a tributary of the Lillooet River, (Figure 1). It 

lies within typically rugged terrain of the Coast Mountains 

at 50~48' latitude and 123O16' longitude. 

Access to the property is via road or rail as far as Pemberton, 

then via a gravelled logging road that extends northwards 

up the Lillooet River on the northeast side to Pebble Creek. 

Helicopter transport is necessary from this point to the 

property, a distance of approximately 15 kilometres. 



LOCATION MAP 

Figure I 



Support and Supplies 

Helicopter support for the operation of the program was 

obtained from the Okanagan Helicopter base at Alta Lake, 

approximately 120 kilometres to the south of the property. 

Supplies were obtained in Vancouver and shipped via truck to 

Alta Lake, or were purchased locally at Alta Lake and flown 

into the property every seven to fourteen days. 

Topography, Climate, Glaciation and Historx 

For information on topography, climate, glaciation and history, 

the reader is referred to the 1976 Final Report (Salal Creek 

Molybdenum Property--1975 Drilling Report--and the 1977 

Final Report Salal Creek Molybdenum Property--1976 Drilling 

Report) both reports by D.K. Mustard and R.H. Wong of B.P. 

Minerals Ltd., Vancouver, B.C. 

Land Status 

On August 1, 1978, the B.P. - Utah Joint Venture abandoned 
and restaked the Salal 5 mineral claim and recorded it as 

Salal 13 to include a fraction that was not held in the 

claim block. The following table provides a breakdown 

of the claims currently head by the joint venture, and 

their expiry dates: 



Claim Name 

S a l a l  1 

S a l a l  2  

S a l a l  3  

S a l a l  4  

S a l a l  1 3  

S a l a l  6  

S a l a l  7 

S a l a l  8  

S a l a l  9  

S a l a l  10  

S a l a l  11 

S a l a l  1 2  

U n i t s  

20 

20 

20 

20 

9  

9  

9  

20 

2  0  

20 

6  

1 6  

Record No. V a l i d  To - 
109 August  1, 1984 

110 August  1, 1989 

111 August  1, 1988 

112 August  1, 1989 

648 August  1, 1986 

1 1 4  Augus t  1, 1985 

115 Augus t  1, 1984 

Cla im H o l d e r  

B. P. M i n e r a l s  

,I 

" 

557 Oc tobe r  6 ,  1 9 8 1  Utah Mines L t d .  

558 October 6 ,  1983 ,, 

559 O c t o b e r  6 ,  1985 I, 

560 O c t o b e r  6 ,  1986 I, 

5 6 1  O c t o b e r  6,  1986 

189 T o t a l  number o f  u n i t s  h e l d .  - 

Mapping C o n t r o l  

The b a s e  map c o n t r o l  f o r  t h e  g e o l o g i c a l  mapping program on 

t h e  n o r t h e r n  p o r t i o n  o f  t h e  S a l a l  Creek  P l u t o n  w a s  a 1:5000 

scale o r t h o p h o t o  w i t h  20 m e t r e  scribed c o n t o u r s  p r e p a r e d  by 

P a c i f i c  S u r v e y s  Ltd .  o f  Vancouver ,  B.C. 

P e r s o n n e l  

The mapping,  s a m p l i n g  and  c o m p l e t i o n  o f  the d a t a  p r e s e n t e d  

i n  this r e p o r t  was done w i t h  a b l e  a s s i s t a n c e  o f  B. Bowen, 

D. Crowe, J. De igh ton ,  T. E l l i o t t ,  G. Rayner ( G e o l o g i s t s )  

and  D. B u t l e r ,  J. Howe, B. Lawrence, M. Murphy ( A s s i s t a n t s ) .  



CLAIM NAME 

RECbRD NO. 

EXPIRY DATE 

SRLRL I0 (20) 

553 
OCT 6 1985 

SALAL CREEK CLAIMS 



D r a f t i n g  on t h e  maps p re sen ted  was done by C. Donders and 

T. D r e w s ,  J. Howe. 

Camp 

The camp f a c i l i t i e s  used du r ing  t h e  mapping program c o n s i s t e d  

of one 1 4  x 16 cook-off ice  t e n t  and two o r  t h r e e  10 x 12 

t e n t s  f o r  accomodation. The camp was k e p t  very  s imple  w i t h  

a  minimal amount o f  equipment because,  seven camp l o c a t i o n s  

w e r e  used du r ing  the mapping o f  t h e  rugged t e r r a i n  i n  t h e  

p r o j e c t  a r ea .  Moves between camps were made by h e l i c o p t e r .  

GEOLOGY 

Regional  Geology 

For in format ion  regard ing  t h e  r e g i o n a l  geology o f  t h e  a r e a  

sur rounding  t h e  S a l a l  Creek P lu ton  t h e  r e a d e r  is  r e f e r r e d  

t o  p r e v i o u s l y  pub l i shed  m a t e r i a l  and company r e p o r t s  

p a r t i c u l a r l y  "The Geology o f  t h e  S a l a l  Creek P lu ton ,  South- 

wes te rn  B r i t i s h  Columbia, Canada" by D r .  G.C. S tephens ,  a  

t h e s i s  p r e s e n t e d  a t  Lehigh Un ive r s i t y ,  1972. 

GEOLOGY OF THE SALAL CREEK STOCK - SOUTHERN PORTION 

General  S ta tement  

The n o r t h e r n  p o r t i o n  of t h e  S a l a l  Creek P lu ton  was mapped 

du r ing  t h e  summer of 1978 on a  s c a l e  of  1:5000. A t t e n t i o n  

was p a r t i c u l a r l y  p a i d  t o  s t r u c t u r e s ,  m i n e r a l i z a t i o n ,  a l t e r a t i o n  



and t h e i r  r e l a t i o n s h i p s  t o  one ano the r  and t o  t h e  rocks  

i n  which they occur.  G.C. Stephens rock c l a s s i f i c a t i o n  

of t h e  S a l a l  P l u t o n i c  rocks  was fol lowed wherever p o s s i b l e  

and is t h e  b a s i s  o f  t h i s  work. 

STRATIGRAPHY AND FIELD RELATIONS - 

F i e l d  c h a r a c t e r i s t i c s  of  t h e  va r ious  l i t h o l o g i e s  w i t h i n  t h e  

map a r e a  and t h e i r  mutual age r e l a t i o n s  a r e  d i s c u s s e d  below. 

Photographic  d a t a  and p e t r o l o g i c  i n t e r p r e t a t i o n s  w e r e  pre-  

s e n t e d  i n  G.C.  S tephens ,  Ph.D. t h e s i s  on "The Geology of 

t h e  S a l a l  Creek Pluton ..." and w i l l  n o t  be  d i s c u s s e d  f u r t h e r .  

Rock names used i n  t h e  fo l lowing  d i s c u s s i o n  a r e  f i e l d  names 

and n o t  formal  s t r a t i g r a p h i c  u n i t s .  

Coast  Range Complex 

Near t h e  S a l a l  Creek P lu ton ,  t h e  Coast  Range Complex i s  

composed of w e l l  f o l i a t e d  hornblend q u a r t z  d i o r i t e s  o r  

migmat i tes  and massive b i o t i t e  q u a r t z  d i o r i t e s  t o  d i o r i t e s .  

No c o n t a c t  metamorphism i s  e v i d e n t  w i t h i n  t h e  Coast  Range 

Complex a d j a c e n t  t o  t h e  S a l a l  Creek Pluton.  

Q u a r t z  f e l d s p a r  porphyry dykes,  and p r e  and p o s t  metamorphic 

b a s a l t  dykes a r e  p r e s e n t  w i t h i n  t h e  Coast  Range Complex. The 

pre-metamorphic b a s a l t  dykes have a w e l l  developed f o l i a t i o n .  

The post-metamorphic b a s a l t  dykes a r e  a s s o c i a t e d  w i t h  t h e  

pos t -P l iocene  G a r i b a l d i  Group v o l c a n i c s  o f  which t h e  b a s a l t i c  

t o  r h y o l i t i c  f lows a t  S a l a l  a r e  thought  t o  b e  a p a r t .  



The c o n t a c t  between t h e  Coast  Range rocks  and t h e  S a l a l  Creek 

P lu ton  is g e n e r a l l y  sha rp  and d i sco rdan t .  The younger p l u t o n i c  

rocks  s h a r p l y  t r u n c a t e  t h e  f o l i a t i o n  o f  t h e  Coast  Range 

rocks ,  and dykes and apophyses of g r a n i t i c  m a t e r i a l  ex t end  

f o r  a s h o r t  d i s t a n c e  (10 - 30 met res )  i n t o  t h e  country  rock. 

The S a l a l  Creek P lu ton  

The S a l a l  Creek P lu ton  has  been d iv ided ,  on t h e  b a s i s  of 

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

- Coarse Grained Q u a r t z  Monzonite 

- Medium Grained Quar t z  Monzonite 

- F i n e  Grained Q u a r t z  Monzonite 

- Crowded P o r p h y r i t i c  F ine  Grained Q u a r t z  Monzonite 

These f o u r  u n i t s  form the m a j o r i t y  o f  rocks  found w i t h i n  

t h e  S a l a l  Pluton.  Other  phases  a r e  recognized a s  be longing  

t o  t h e  S a l a l  P l u t o n i c  series. These a r e  t h e  q u a r t z  t o  

q u a r t z  f e l d s p a r  porphyry phase,  t h e  q u a r t z  f e l d s p a r  b i o t i t e  

porphyry g r a n i t e  phase and probably t h e  f e l s i t e  t o  r h y o l i t e  

phase. These l a t t e r  f o u r  phases  o c c u r  mainly a s  dykes o r  

sma l l  bodies ,  and a r e  mainly l i m i t e d  t o  t h e  wes t e rn  p o r t i o n  

o f  t h e  S a l a l  Creek Pluton.  

The S a l a l  P lu ton  appears  t o  have been p a s s i v e l y  i n t r u d e d  

i n t o  t h e  Coast  Range Complex. 

Coarse Grained Q u a r t z  Monzonite Phase 

The c o a r s e  g ra ined  phase o f  t h e  S a l a l  Creek P lu ton  occu r s  

e s s e n t i a l l y  a t  t h e  o u t e r  margins pf t h e  S tock ,  b u t  a l s o  



occurs  i n  s m a l l  bodies  t h a t  probably r e p r e s e n t  s k i n  f ragments  

w i t h i n  t h e  f i n e r  g ra ined  phases.  Contac t s  w i t h  t h e  Coas t  

Range rocks  a r e  s h a r p  and ( i n  p a r t )  d i s c o r d a n t  w i t h  t h e  

f o l i a t i o n  i n  t h e  Coast  Range complex. No c h i l l e d  margin 

e x i s t s  w i t h i n  t h e  coa r se  g ra ined  phase. Mafics i n  t h e  c o a r s e  

g r a i n e d  phase  a r e  mainly b i o t i t e ,  b u t  o c c a s i o n a l l y  hornblende 

is  found l o c a l l y .  The b i o t i t e  c o n t e n t  g e n e r a l l y  dec reases  

inwards i n  t h e  c o a r s e  g ra ined  phase  of t h e  S a l a l  P lu ton .  

Many rounded x e n o l i t h s  a r e  found wi th in  t h e  c o a r s e  g r a i n e d  

phase ,  which s e e m s  t o  be more p r e v a l e n t  i n  some a r e a s ,  mainly 

i n  t h e  Big Creek and Los t  Creek a r e a s  i n  t h e  sou the rn  p o r t i o n  

and t h e  a r e a s  t o  t h e  n o r t h  and wes t  of Red Mountain i n  t h e  

n o r t h e r n  p o r t i o n .  These x e n o l i t h s  a r e  b e l i e v e d  t o  be  ex- 

f o l i a t i o n  b locks  of Coast  Range Complex, t h a t  have been par-  

t i a l l y  i n c o r p o r a t e d  i n t o  t h e  S a l a l  Pluton.  S e v e r a l  l a r g e r  

b locks  o r  x e n o l i t h s  i n  t h e  Big Creek a r e a  have p e g m a t i t i c  

margins and t h e  i n n e r  m a t e r i a l  appears  t o  b e  l aye red .  

Medium Grained Q u a r t z  Monzonite Phase 

The medium g r a i n e d  phase occurs  d i scon t inuous ly  between t h e  

coa r se  and f i n e  g r a i n e d  phases  o r  i n  s m a l l  p lugs  or dykes 

w i t h i n  t h e  o t h e r  two phases.  Its c o n t a c t  r e l a t i o n s h i p s  w i t h  

bo th  t h e s e  phases  can be e i t h e r  s h a r p  o r  t o t a l l y  g r a d a t i o n a l ;  

t h u s  i n  many cases t h e  c o n t a c t  l o c a t i o n  between them i s  

a r b i t r a r y .  

The medium g r a i n e d  phase ,  i n  some i n s t a n c e s  ( u s u a l l y  n e a r  t h e  

m a r g i n s ) ,  ha s  a somewhat p o r p h y r i t i c  appearance and may 

b e s t  b e  d e s c r i b e d  a s  a  p o r p h y r i t i c  f i n e  g r a i n e d  q u a r t z  

monzonite. 



The medium grained phase contains approximately 2% biotite 

which is the only mafic mineral present. An occasional mafic 

rich xenolith may also be present in this phase in the Lost 

Creek area. 

Fine Grained Quartz Monzonite Phase 

The fine grained phase of the Salal Creek Pluton occurs in 

the core, to southwestern portion of the pluton. 

The composition of the fine grained phase is less variable 

than the coarse grained phase. Biotite is the only mafic 

mineral present and is found in minor amounts (less than 1%) 

or it may be completely absent. Gradational and sharp 

contacts exist between the fine grained phase with all the 

other phases of the intrusion, but especially with the medium 

and the quartz feldspar porphyry phases. Contacts between 

these latter phases are thus somewhat arbitrary in some cases. 

Crowded Porphyritic Fine Grained Quartz Monzonite Phase 

The crowded porphyritic fine grained quartz monzonite phase 

of the Salal Plutonic Complex occurs in the north-western 

portion of the Salal Pluton, between the coarse grained quartz 

monzonite phase and the fine grained quartz monzonite phase. 

The phase is probably an intermediate phase between the fine 

grained and the coarse grained quartz monzonite phases. It 

is thus very similar to the medium grained quartz monzonite 

in that it occupies the same position within the Salal Pluton. 



The rock is ve ry  s i m i l a r  i n  composit ion t o  t h e  c o a r s e  and 

medium g r a i n e d  q u a r t z  monzonite phases .  The major  d i f f e r e n c e s  

be ing  t h e  crowded p o r p h y r i t i c  f i n e  has  7 0  - 80% o f  t h e  

g r a i n  s i z e  from 3 - 8mm forming phenocrys t s  f l o a t i n g  i n  

a  l m m  groundmass of t h e  same composit ion.  While t h e  

medium g ra ined  phase has  a  g r a i n  s i z e  of 3 - 4mm and t h e  

c o a r s e  g r a i n e d  phase has  a  g r a i n  s i z e  o f  2 - 8mm. 

Q u a r t z  Fe ldspar  and Q u a r t z  Porphyr ies  

The q u a r t z  f e l d s p a r  porphyry and q u a r t z  porphyry phases a r e  

g r a d a t i o n a l  phases  o f  each o t h e r .  I n  t h e  q u a r t z  porphyry 

phase ,  t h e  f e l d s p a r  phenocrys t s  a r e  very subdued i n  s i z e  and 

c o n t e n t  and a r e  seldom n o t i c e a b l e  i n  hand specimen, wh i l e  

t h e  q u a r t z  phenocrys t s  a r e  q u i t e  l a r g e .  I n  t h e  q u a r t z - f e l d s p a r  

porphyry phase ,  bo th  t h e  q u a r t z  and f e l d s p a r  phenocrys t s  are 

of the same s i z e :  t h e  f e l d s p a r  phenocrys t s  c o n t e n t  may va ry  

s l i g h t l y .  E s s e n t i a l l y  bo th  phases are one and t h e  same and 

a r e  g r a d a t i o n a l  i n t o  one o t h e r .  These phases  o c c u r  i n  pods ,  

p lugs  and l e n s e s  which a r e  g e n e r a l l y  g r a d a t i o n a l  i n t o  t h e  

f i n e  g r a i n e d  q u a r t z  monzonite phase and a s  dykes which c ros s -  

c u t  a l l  o t h e r  g r a n i t i c  phases.  

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

phase a r e b e s t  exposed i n  t h e  West Fork of S a l a l  Creek. 

Grada t iona l  c o n t a c t s  between qua r t z -  f e l d s p a r  porphyry and 

f i n e  g r a i n e d  q u a r t z  monzonite a r e  b e s t  seen on t h e  west  s i d e  

of t h e  W e s t  Fork of S a l a l  Creek. Here, t h e  c o n t a c t  between 

t h e  two phases  i s  very  ha rd  to  detect and t h e i r  r e l a t i o n s h i p  

would i n d i c a t e  t h a t  t h e  q u a r t z  f e l d s p a r  porphyry is a c t u a l l y  



a  f u r t h e r  d i f f e r e n t i a t i o n  phase o f  t h e  S a l a l  P l u t o n i c  

Complex. The q u a r t z - f e l d s p a r  porphyry and q u a r t z  porphyry 

phases on t h e  e a s t  s i d e  o f  t h e  West Fork o f  S a l a l  Creek have 

s h a r p  c o n t a c t s  w i th  t h e  f i n e  g ra ined  q u a r t z  monzonite. Dykes 

o r  l e n s e s  of t h e s e  phases  may exceed  100 me t r e s  i n  width .  

The q u a r t z - f e l d s p a r  porphyry has  a  l i g h t  b l u e  t o  l i g h t  g rey  

a p h a n i t i c  groundmass con ta in ing  euhedra l  t o  subhedra l  pheno- 

c r y s t s  of  q u a r t z  and f e l d s p z r .  The q u a r t z  porphyry phase 

t e n d s  t o  have a  l i g h t  b lue-grey,  t o  b u f f ,  a p h a n i t i c  groundmass, 

con ta in ing  e u h e d r a l  t o  subhedra l  phenocrys t s  of  q u a r t z  and 

minute c r y s t a l s  of f e l d s p a r  t h a t  a r e  n o t  r e a d i l y  appa ren t  i n  

f r e s h l y  broken rock. Minor amounts of b i o t i t e  may be p r e s e n t  

l o c a l l y  i n  some of  t h e s e  v a r i e t i e s .  

A l t e r a t i o n  o f  f e l d s p a r s  i n  most of  t h e  dykes and bod ie s  i s  

appa ren t  on t h e  e a s t  s i d e  o f  S a l a l  Creek West Fork. This  

a l t e r a t i o n  t a k e s  t h e  form of app le  green sericite and/or 

buf f  k a o l i n - s e r i c i t e .  

Rhyo l i t e  t o  F e l s i t e  Dykes 

R h y o l i t i c  and f e l s i t i c  dykes a r e  found w i t h i n  t h e  f i n e  g r a i n e d  

phase o f  t h e  S a l a l  Pluton.  The dykes a r e  narrow (10 - 2Ocm) 

i n  a l l  a r e a s ,  excep t  around No. 1, 2  and 3 Creeks.  H e r e  t h e  

dykes reach  10 met res  i n  width.  Many c o n t a i n  g l a s s  o r  

obs id i an  w i t h i n  o r  on t h e  edges  of the dykes. Flow banding 

o r  l a y e r i n g  i s  common throughout  t h e  dykes which i n d i c a t e s  

a  h igh  l e v e l  of emplacement. 



The r h y o l i t i c  t o  f e l s i t i c  dykes a r e  bu f f  t o  purple-grey i n  

c o l o r  and a r e  a p h a n i t i c  t o  f i n e  g r a n u l a r  rocks  showing 

flow banding; they  a r e  composed of obs id i an  and f e l d s p a r -  

s i l i c a .  

Pegmat i tes  

Small  (1 - 2m) i r r e g u l a r l y  shaped masses o f  s imp le  qua r t z -  

a l k a l i  f e l d s p a r  pegmat i te  a r e  p r e s e n t  w i t h i n  t h e  S a l a l  Creek 

Pluton.  These pegmat i te  pods c o n t a i n n o  " e x o t i c "  mine ra l s  

and a r e  found i n  t h e  c o a r s e ,  medium and f ine-gra ined  phases  

of t h e  p lu ton .  They a r e  n o t  common, and do n o t  c o n s t i t u t e  an 

impor t an t  phase  o f  t h e  p lu ton .  They a r e  more common i n  

t h e  a r e a  around No. 1 and 2 Creeks than  i n  o t h e r  p o r t i o n s  o f  

t h e  s t o c k  s o  f a r  i n v e s t i g a t e d .  

S i l i c i c  Dykes 

Two v a r i e t i e s  of s i l i c i c  dykes a r e  found w i t h i n  t h e  mapped 

a r e a .  These a r e  wh i t e  a p l i t e  and blue-grey a p l i t e  dykes. 

The wh i t e  a p l i t e  dykes a r e  mainly found i n  t h e  c o a r s e  and 

medium g r a i n e d  phases  of t h e  S a l a l  P lu ton  and i n  t h e  rocks  

o f  t h e  Coast  Range Complex n e a r  t h e i r  c o n t a c t  w i t h  t h e  p lu ton .  

These wh i t e  a p l i t e  dykes a r e  b e l i e v e d  t o  be  r e l a t e d  t o  t h e  

f i n e  g r a i n e d  p u l s e  of  t h e  cool ing  magma, a s  o n l y  i n  a ve ry  

few i n s t a n c e s  a r e  wh i t e  a p l i t e  dykes found c u t t i n g  t h e  f i n e  

g r a i n e d  q u a r t z  monzonite phase. 

The blue-grey a p l i t e  dykes a r e  found i n  a l l  phases  of t h e  

S a l a l  P lu ton .  The blue-grey dykes a r e  b e l i e v e d  t o  be  r e l a t e d  



t o  t h e  q u a r t z - f e l d s p a r  porphyry phase of t h e  S a l a l  P l u t o n i c  

Complex. No cases  o f  blue-grey c u t t i n g  q u a r t z  f e l d s p a r  

porphyry dykes o r  p lugs  were seen,  a l though  blue-grey dykes 

w e r e  no t ed  t o  be ve ry  c l o s e  t o  some q u a r t z  f e l d s p a r  dykes. 

The blue-grey dykes a r e  seen  c u t t i n g  wh i t e  a p l i t e - f i n e  

g r a i n e d  dykes and t h u s  t hey  a r e  l a t e r  than  t h e  wh i t e  a p l i t e -  

f i n e  g r a i n e d  dykes. 

Both t h e s e  dykes range i n  width  from 5mm t o  1 met re ;  r a r e l y  

are dykes found wider  than  t h i s .  

G l a c i a l  Sediments 

A sequence,  up t o  20 met res  t h i c k ,  of poo r ly  s o r t e d  g l a c i a l  

sed iments  o r  s t ream g r a v e l s  i s  exposed beneath  t h e  v o l c a n i c  

f lows on Logan Ridge and on t h e  s i o p e s  o p p o s i t e  Tongue 

G l a c i e r .  These sediments  con ta in  boulders  o f  q u a r t z  monzonite 

i n  a sandy t o  g rave ly  m a t r i x  of S a l a l  P l u t o n i c  rocks  and 

v o l c a n i c  material. The sediments  a r e  g e n e r a l l y  poor ly  

s o r t e d  and v i r t u a l l y  non-cemented. The i r  p o s s i b l e  source  

is probably ve ry  l o c a l .  

Volcanics  

A t  S a l a l  Creek, v o l c a n i c s  b e l i e v e d  t o  be  o f  t h e  G a r i b a l d i  

Group occu r  a t  s e v e r a l  l o c a l i t i e s .  They vary i n  composit ion 

from o l i v i n e  b a s a l t  t o  r h y o l i t e .  These v o l c a n i c s ,  w i t h i n  

t h e  map a r e a ,  can seldom be c o r r e l a t e d  from one l o c a l i t y  

t o  another .  



Unlike o t h e r  vo lcan ic  a r e a s ,  l a r g e  l a t e r a l l y  cont inuous  flow 

s h e e t s  a r e  a b s e n t .  The vo lcan ic s  a t  S a l a l  Creek a r e  n o t  

a s i n g l e  d i s s e c t e d  flow group, b u t  r a t h e r  appear  t o  r e p r e s e n t  

s e p a r a t e  and d i s t i n c t  v o l c a n i c  c e n t e r s .  The p re sence  of 

t h e  t h i c k  sequence o f  d a c i t e  t o  r h y o l i t i c  f lows on t h e  wes te rn  

edge of t h e  p lu ton  and t h e  o l i v i n e  and b a s a l t  f lows i n  o t h e r  

a r e a s  ( f o r  example, Windy P a s s ) ,  i n d i c a t e  t h a t  t h e s e  l i k e l y  

o r i g i n a t e d  from s e p a r a t e  sources .  

The f lows were ex t ruded  upon a rugged, p re -vo lcan ic  topo- 

graphy. Evidence f o r  t h i s  comes from t h e  i r r e g u l a r  c o n t a c t  

between t h e  rocks  of t h e  S a l a l  P lu ton  and t h e  f lows.  Flow 

s t r u c t u r e s  and b a s a l  c o n t a c t s  of  t h e  f lows can v a r y  from 

b e i n g  a lmos t  h o r i z o n t a l  t o  s t e e p  (40 - 60').  

The post-metamorphic b a s a l t  dykes which a r e  common throughout  

t h e  e n t i r e  map a r e a  a r e  undoubtedly r e l a t e d  t o  t h e  G a r i b a l d i  

Group, b o t h  tempora l ly  and s p a t i a l l y .  They v a r y  i n  wid th  

from 0.5  t o  30 met res  and sometimes t y p i c a l l y  c o n t a i n  

columnar j o i n t s  which a r e  pe rpend icu la r  t o  t h e  w a l l s  of  t h e  

dyke o r  have c h i l l e d  margins.  

U n d i f f e r e n t i a t e d  V a l l e y - f i l l  

Major a r e a s  o f  u n d i f f e r e n t i a t e d  a l luv ium and g l a c i a l  till 

a r e  shown on t h e  geo log ic  map a s  u n d i f f e r e n t i a t e d  v a l l e y -  

f i l l .  I n  g e n e r a l  t h i s  m a t e r i a l  is ve ry  heterogeneous w i t h  

r e s p e c t  t o  bo th  s i z e  and composit ion.  Because o f  t h e  

abundance of t h i s  m a t e r i a l  i n  t h e  major s t r eam v a l l e y s ,  bedrock 

ou tc rops  a r e  l a r g e l y  non-ex is ten t  and when p r e s e n t ,  a r e  s m a l l  

and poor ly  exposed. 



PETROGRAPHY 

Rock Classification 

From previous work on the property, it was seen that modal 

compositional differences in the rocks of the Salal Pluton 

do not lend themselves to the establishment of a field 

classification system, because an accurate determination of 

the relative percentages of plagioclase and potassium 

feldspars cannot be made in most cases. It was thus 

decided to base the rock names on average grain size of 

the rocks, following G. Stephen's rock classification. 

Intermediate or transitional rock types are a problem 

in any classification system, and are a particular problem 

at Salal. This problem arises because the Salal Plutonic 

rocks originated from the same primary magma and thus the 

composition of the rocks are very similar. Variations 

from one rock type or phase to another can occur within a 

single outcrop, and no distinct or sharp contact can be 

seen. A boundary line has been drawn, but it is often 

arbitrarily placed. 

Rocks of the Salal Creek Pluton 

The rocks of the Salal Creek Pluton can be divided into 

four main intrusive phases and six phases of dykes or small 

masses. These four main phases are very similar in 

composition and are believed to be derived from the same 



magma. The petrology of many of the intrusives has been 

discussed fully in Dr. G.C. Stephens Thesis "The Geology 

of the Salal Creek Pluton, Southwestern British Columbia, 

Canada", so it will not be repeated here. A short field 

description of the various phases was included in last 

years report "1977 Final Report on the Geology of the 

Southern Portion of the Salal Creek Pluton" and will not 

be repeated here. A short field description of the 

porphyritic coarse grained phase is given below as it is 

a new phase found in this years mapping. Field relationships 

between the various rock units will be discussed in 

another section of the report. 

Crowded Porphyritic Fine Grained Quartz Monzonite 

The crowded porphyritic fine grained phase has a composition 

of biotite quartz monzonite with the following average 

composition: 

Quartz 30% 

Alkali Feldspar 20% 

Plagioclase 40% 

Biotite 10% 

Minor magnetite is also present. 

The crowded porphyritic fine grained quartz monzonite has the 

sar.e composition as the coarse grained quartz monzonite phase and 



indeed may be a  c l o s e l y  r e l a t e d  phase. The p o r p h y r i t i c  phase 

has  phenocrys t s  o f  q u a r t z ,  f e l d s p a r s  and b i o t i t e  from 2 - 8mm 
f l o a t i n g  i n  a  f i n e  g ra ined  groundmass of c r y s t a l s  1 - 2mm 
of t h e  same g e n e r a l  composit ion.  

STRUCTURE 

Radia l  and Ring Dyking 

Cont inua t ion  o f  t h e  p o s s i b l e  r a d i a l  and r i n g  dyking system 

found l a s t  y e a r  c e n t e r e d  on No. 1 and No. 2 Creeks was mapped 

i n  t h e  a d j a c e n t  no r the rn  a r e a  w i t h i n  t h e  S a l a l  Pluton.  Here 

t h e  r i n g  dyke of  q u a r t z  f e l d s p a r  porphyry has  been seen  i n  

s e v e r a l  o u t c r o p s  from No. 3 A  Creek swinging n o r t h  and e a s t -  

wards a c r o s s  t h e  head of S a l a l  G l a c i e r .  

The f e l d s p a r s  i n  t h e  dykes forming t h e  above p a t t e r n s  

u s u a l l y  a r e  s l i g h t l y  a l t e r e d  t o  s e r i c i t e  and/or k a o l i n  and 

may o r  may n o t  con ta in  minor amounts of  f i n e  d i ssemina ted  

p y r i t e  a s  cubes.  

Q u a r t z  f e l d s p a r  dykes a r e  v i r t u a l l y  unknown i n  t h e  extreme 

n o r t h e r n  and e a s t e r n  p o r t i o n s  of t h e  S a l a l  P lu ton  a l though  

s e v e r a l  l a r g e  dykes were seen a t  t h e  c o n t a c t  o f  t h e  p l u t o n  

and t h e  c o a s t  range d i o r i t e  on t h e  w e s t  s i d e  o f  t h e  c r eek  

d r a i n i n g  S a l a l  G l a c i e r  and i n  two c reeks  d r a i n i n g  F i n a l  

G l a c i e r  and Red Mountain G l a c i e r  n e a r  t h e  Bridge River.  The 

l a t t e r  two dykes had some f e l d s p a r s  a l t e r e d  t o  app le  g reen  

s e r i c i t e .  



S e v e r a l  dykes i n  t h e  r a d i a l  and r i n g  dyke system w e r e  t r a c e d  

o u t  by fo l lowing  fe lsmer  and were t h u s  extended i n  t h e i r  

l a t e r a l  e x t e n t .  The a r e a  of t h e  "plug" i n  No. 1 Creek 

mapped l a s t  year  was remapped and shows t h a t  t h e  "plug" 

i s  a dyke t h a t  v o r t e x e s  a t  t h a t  p o i n t .  Th i s  dyke a t  t h e  

v o r t e x  c o n t a i n s  1 - 5% dissemina ted  p y r i t e  and patchy a p p l e  

g reen  s e r i c i t e  t h a t  i s  a f t e r  f e l d s p a r s  b u t  may a l s o  be  

p a r t l y  v e s i c u l a r  i n  n a t u r e .  The dyke f u r t h e r  away from t h e  

v o r t e x  c o n t a i n s  less p y r i t e  and l e s s  a l t e r a t i o n .  

One o t h e r  dyke of q u a r t z  f e l d s p a r  porphyry c o n t a i n s  v e s i c u l a r  

a p p l e  g reen  s e r i c i t e  or s e r i c i t e  a f t e r  f e l d s p a r .  Th i s  one 

o u t c r o p  dyke i s  l o c a t e d  i n  a t r i b u t a r y  o f  No. 2 Creek on t h e  

e a s t .  The p y r i t e  cubes  i n  t h i s  ou t c rop  a r e  up t o  kcm i n  

s i z e  and a r e  i n  most c a s e s  is surrounded by a p p l e  green  

sericite t h a t  has  t h e  appearance of having formed i n  vugs. 

B r e c c i a t i o n  

Two t y p e s  of Brecc i a s  occur  w i t h i n  t h e  S a l a l  Creek P lu ton ;  

Tec ton ic  Brecc i a s  and Pas s ive  ( s t o p i n g )  Brecc i a s .  P a s s i v e  

or s t o p i n g  Brecc i a s  a r e  caused by t h e  emplacement o f  a mol ten  

mass i n t o  ano the r  rock.  The p roces s  i nvo lves  t h e  p a r t i a l  

encroachment o r  a b s o r p t i o n  of t h e  i n t ruded  rock  by t h e  

i n t r u d i n g  rock.  This  t y p e  of Brecc ia  i s  seen  on t h e  r i d g e  

between F i n a l  and Red Mountain Glaciers. Here t h e  c o a r s e  g r a i n e d  

q u a r t z  monzonite phase has  been i n t r u d e d  by t h e  f i n e  g r a i n e d  

q u a r t z  monzonite phase  and has  caused l a r g e  b locks  of t h e  c o a r s e  

g r a i n e d  phase  t o  become i s o l a t e d .  A "pebble  d y k e n ( ? )  t y p e  of 

b r e c c i a t i o n  o f  t h e  c o a r s e  g ra ined  phase by t h e  f i n e  g r a i n e d  



phase was a l s o  no ted  i n  a few f l o a t  boulders  on t h i s  r idge .  

Another a r e a  of p a s s i v e  s t o p i n g  b r e c c i a  is seen i n  Windy Pass,  

t h e  a r e a  between Red Mountain and t h e  b a s a l t i c  f lows t o  t h e  

west .  I n  t h i s  a r e a  one f i n e  g ra ined  phase o f  t h e  q u a r t z  

monzonite h a s  invaded a cooled  p o r t i o n  of f i n e  g r a i n e d  q u a r t z  

monzonite a long  j o i n t  p l a n e s  and h a s  i s o l a t e d  b locks .  There 

appears  t o  be  no d i s t i n c t  d i f f e r e n c e  compositional1.y o r  

v i s u a l l y  between t h e  two f i n e  g ra ined  q u a r t z  monzonite phases  

and t h e  invaded b lock  of q u a r t z  monzonite have moved o n l y  a 

m a t t e r  o f  a cen t ime t r e  o r  so .  

Both t h e  above two examples a long  w i t h  t h e  two a r e a s  mentioned 

i n  l a s t  y e a r s  r e p o r t  a r e  examples of very p a s s i v e  h r e c c i a t i o n .  

Tec ton ic  Brecc i a s  w i t h i n  t h e  S a l a l  Pluton a r e  of many v a r i e t i e s .  

The t y p i c a l  f a u l t  b r e c c i a  showing gouged rock made up o f  

t h e  enc los ing  h o s t  rock i s  one example. These f a u l t  gouge 

zones a r e  u s u a l l y  q u i t e  t i g h t  and m i n e r a l i z a t i o n  i n  t h i s  

t y p e  o f  b r e c c i a  is  by replacement and u s u a l l y  h e a l s  t h e  zone, 

S e r i c i t e - P y r i t e  a l t e r a t i o n  is prominent i n  many of t h e s e  

f a u l t  zones,  and quartz-pyrite-molybdenite v e i n s  may occupy 

t h e  c e n t r a l  p o r t i o n  o f  some s e r i c i t e - p y r i t e  zones. 

A q u a r t z  ve in  b r e c c i a  s i m i l a r  t o  t h a t  found l a s t  y e a r  i n  

t h e  sou the rn  p o r t i o n  of t h e  p lu ton  i s  found i n  t h e  p a s s  

between two s m a l l  peaks a t  t h e  head of S a l a l  G l a c i e r .  Th i s  

b r e c c i a  may be a c o n t i n u a t i o n  of t h e  b r e c c i a  found l a s t  

yea r  a t  t h e  head of No. 1 Creek. The b r e c c i a  c o n s i s t s  o f  

t i n y  q u a r t z  v e i n s  c r i s s c r o s s i n g  through a f i n e  g r a i n e d  



q u a r t z  monzonite. I t  s t r i k e s  a lmost  due no r th  and much o f  

it is covered by g l a c i a l  d e b r i s .  No su lph ide  m i n e r a l i z a t i o n  

was seen  i n  t h e  b r e c c i a  and t h e  f i n e  g ra ined  q u a r t z  monzonite 

is  on ly  s l i g h t l y  a l t e r e d .  C a v i t i e s  o r  h o l e s  a r e  found w i t h i n  

t h e  b r e c c i a  a r e  l i n e d  wi th  t i n y  q u a r t z  c r y s t a l s .  Geochemically, 

t h e  b r e c c i a  i s  s l i g h t l y  above background f o r  many of t h e  

e lements  assayed.  

A r h y o l i t e  b r e c c i a  plug o r  dyke s w e l l i n g  c o n s i s t i n g  o f  

f ragments  of v o l c a n i c  g l a s s  and t h e  occas iona l  p i e c e  o f  

S a l a l  P l u t o n i c  rock i n  a l i g h t  brown a p h a n i t i c  r h y o l i t i c  

groundmass i s  found a t  t h e  r i g h t  angled co rne r  of  No. 3 A  Creek. 

I n  t h e  b r e c c i a  t h e  o b s i d i a n  (vo lcan ic  g l a s s )  f ragments  make 

up 60 - 70% of t h e  rock whi le  t h e  m a t r i x  makes up 30 - 40% of  

t h e  rock.  S a l a l  P l u t o n i c  fragments a r e  on ly  o c c a s i o n a l l y  

found and would make up l e s s  than  1% of  t h e  rock.  The b r e c c i a  

is probably 5 - 10m wide and up t o  40m long.  The e a s t e r n  

end of t h e  b r e c c i a  is i n  c o n t a c t  w i th  a l i g h t  grey-brown 

r h y o l i t i c  mass t h a t  p inches  o u t  towards t h e  e a s t .  

Other  minor b r e c c i a t i o n  occurs  around t h e  edges of some o f  

t h e  B a s a l t i c  t o  F e l s i t i c  p lugs  and dykes i n  t h e  S a l a l  Creek 

Complex. These b r e c c i a  zones a r e  q u i t e  narrow and c o n s i s t  o f  

s m a l l  f ragments  of f i n e  g ra ined  q u a r t z  monzonite f l o a t i n g  i n  

an a p h a n i t i c  and sometimes o b s i d i a n - l i k e  ma t r ix .  T h e i r  wid ths  

range from lOcm t o  1 - 2 metres .  

Smal ler  b r e c c i a  zones may have been overlooked i n  t h e  mapping, 

b u t  a t  t h e  p r e s e n t  s t a t e  of  mapping, more b r e c c i a  zones a r e  

found i n  t h e  W e s t  Fork of S a l a l  Creek, p a r t i c u l a r l y  i n  t h e  

No. 1 & 2 Creek a r e a ,  than  i n  any o t h e r  a r ea .  



Stacked Quartz Veins 

Stacked quartz veins from hairline to lcm in width occur in 

zones from 1 - 30m in width in the cirque area between No. 1 
and No. 2 Creeks. They are particularly prominent in the 

No. 2 Creek area. In some places these quartz vein zones 

cross forming a stockwork or crude boxwork of veins. In places 
up to 40 - 50 veins occur across a 1 metre width. None of the 

quartz veins in any of the zones contained visible sulphide 

mineralization although many of the veins in places had manganese 

stain on them. Geochemically these zones were anomalous in 

many of the elements assayed for. 

Alteration Zones 

Several zones from 1-5m in width or patches of alteration- 

mineralization were found in the area of No. 1, 2 and 3 Creeks. 

These zones or patches were characterized by heavy manganese 

staining, hematite and may also contain sphalerite, galena, 

pyrite, chalcopyrite and molybdenite. The rock appears to be 

fresh in many cases or only slightly altered to sericite/ 

kaolin. On weathering of the oxides and sulphides, the rock 

has a sponge-like appearance. The zones or patches do not 

appear to be related to any structure although in a few cases 

they occupy shatter zones. 

ALTERATION AND MINERALIZATION 

Hydrothermal Alteration 

No large areas of strong hydrothermal alteration exist within 

the northern portion of the Salal Creek Pluton. Several 

pendents of coarse grained quartz monzonite with the fine 



gra ined  q u a r t z  monzonite a t  t h e  head o f  No. 1, 2 and 3 Creeks 

a r e  s l i g h t l y  a l t e r e d .  I n  t h e s e  pendents t h e  b i o t i t e s  have 

been a l t e r e d  t o  c h l o r i t e  and patchy s e r i t i z a t i o n  - k a o l i n a t i o n  

of t h e  f e l d s p a r s  has  a l s o  occured. S e v e r a l  p l a c e s  w i t h i n  

t h e s e  pendents ,  p a r t i c u l a r l y  n e a r  t h e i r  margins ,  p ink ing  o f  

some of the f e l d s p a r s  has  occured.  This  p ink ing  may be due t o  

an i n f l u x  of manganese b u t ,  i t  i s  n o t  be l i eved  t o  be a l t e r a t i o n  

due t o  an i n c r e a s e  i n  potassium. 

Small ,  patchy a r e a s  of s t r o n g  t o  moderate hydrothermal  a l t e r a -  

t i o n  occu r  i n  t h e  a r e a  below t h e  elbow of No. 3 A  Creek which 

a r e  a  c o n t i n u a t i o n  o f  t h e  patchy zones from t h e  sou the rn  

p o r t i o n  mapping c a r r i e d  o u t  l a s t  year .  They form l e n t i c u l a r  

l e n s e s  of s t r o n g  s e r i c i t i z a t i o n  and s i l i c i f i c a t i o n  of t h e  

f i n e  g r a i n e d  phase o f  q u a r t z  monzonite. I n d i v i d u a l  zones a r e  

n o t  more than  10m wide by 20 - 25 met res  i n  l eng th .  P y r i t e  

is  a l s o  q u i t e  prominent i n  some of t h e s e  zones. The zones of 

a l t e r a t i o n  u s u a l l y  occu r  on o r  n e a r  j unc t ions  o f  t w o  or  more 

a l t e r e d  and mine ra l i zed  s h e a r s  o r  f a u l t s .  

S e r i c i t e  a l t e r a t i o n  s i m i l a r  t o  t h e  above, b u t  w i thou t  t h e  

s i l i c i f i c a t i o n  and p y r i t i z a t i o n  was a l s o  found i n  a  l a r g e  

f a u l t  zone a t  t h e  western  t o e  o f  S a l a l  Glacier. 

The q u a r t z  f e l d s p a r  porphyry and q u a r t z  porphyry dykes and 

p lug  ( ? )  i n  t h e  a r e a  o f  No. 1, 2 and 3 Creeks and t h o s e  a t  

t h e  head of  S a l a l  Glacier c o n t a i n  weak hydrothermal  a l t e r a t i o n .  

The a l t e r a t i o n  is  conta ined  w i t h i n  t h e  dykes and does n o t  

p e n e t r a t e  i n t o  t h e  enc los ing  h o s t  rock ( f i n e  g r a i n e d  phase ) .  

I n  t h i s  a l t e r a t i o n  f e l d s p a r  phenocrys t s  have been p a r t i a l l y  

o r  wholly a l t e r e d  t o  s e r i c i t e  and/or s e r i c i t e -muscov i t e .  

Some of t h e  a l t e r a t i o n  may p a r t i a l l y  be t h e  r e s u l t  of  

weather ing.  



Apple green  s e r i c i t e  a l t e r a t i o n  wi th  cubic  p y r i t e  i n  t h e  

a l t e r a t i o n  pa t ches  is r e s t r i c t e d  t o  a  vor tex ing  dyke i n  

No. 1 Creek and a  smal l  dyke i n  an e a s t e r l y  t r i b u t a r y  of 

No. 2 Creek. Here t h e  s e r i c i t e  ( app le  g reen)  may be e i t h e r  

a l t e r a t i o n  of f e l d s p a r s  o r  be p a r t i a l l y  a  r e s u l t  of  a l t e r a -  

t i o n  f i l l i n g  vuggs wi th in  t h e  porphyry. Cubic p y r i t e  up t o  

1/2cm i n  s i z e  occupys t h e  c e n t e r  of some of t h e s e  open vuggs 

and/or a l t e r e d  f e l d s p a r s .  The a l t e r a t i o n  and p y r i t e  dec rease  

l a t e r a l l y  outwards from t h e  vo r t ex ing  a r e a  (plug?)  of t h e  

dyke i n  N o .  1 Creek. 

Dykes o r  p lugs  w i t h  s i m i l a r  f e a t u r e s  t o  t h e  above desc r ibed  

rocks  a r e  found a t  t h e  Henderson Mine i n  Colorado. 

Two dykes of q u a r t z  f e l d s p a r  porphyry i n  c reeks  d r a i n i n g  i n t o  

t h e  Br idge  R ive r  from F i n a l  G l a c i e r  and Red Mountain G l a c i e r  

o u t s i d e  t h e  immediate map a r e a ,  con ta in  s e r i c i t i c  a l t e r a t i o n  

of t h e  f e l d s p a r s .  These two dykes a r e  conta ined  i n  c o a r s e  

g r a i n e d  q u a r t z  monzonite which has  n o t  i t s e l f  been a l t e r e d .  

Hydrothermal Vein A l t e r a t i o n  

Hydrothermal v e i n  a l t e r a t i o n  is q u i t e  p r e v a l e n t  throughout  

t h e  map a r e a .  A l t e r a t i o n  of t h i s  t ype  has  w id ths  of from 

lmm t o  2 - 3 metres .  These zones of a l t e r a t i o n  c o n t a i n  

s e r i c i t e  - p y r i t e  - ( q u a r t z )  w i t h  v e i n s  o r  zones o f  q u a r t z ,  

p y r i t e ,  molybdeni te ,  hema t i t e ,  magnet i t e  o r  combinations 

o f  t h e  same. Th i s  a l t e r a t i o n  i s  e i t h e r  a s s o c i a t e d  w i t h  

i n d i v i d u a l  v e i n s ,  s t acked  on combination v e i n s  o r  found 

by i t s e l f  w i t h i n  s t r u c t u r e s .  The v e i n s  o r  mine ra l i zed  - a l t e r -  



a t i o n  zones i n  many c a s e s  a r e  s t r u c t u r a l l y  c o n t r o l l e d  by a  

p o s s i b l e  cone s h e e t i n g  o r  by f a u l t s  t h a t  a r e  inward d ipp ing  

around t h e  c e n t r a l  p o r t i o n  of t h e  S a l a l  s t ock .  

M i n e r a l i z a t i o n  

Molybdenite m i n e r a l i z a t i o n  i s  of two major t y p e s  i n  t h e  

mapped a r e a :  1) ve in  and s h e a r  f i l l i n g s  - a s s o c i a t e d  w i t h  

q u a r t z  s e r i c i t e  and/or p y r i t e ,  2 )  molybdenite j o i n t  and v e i n  

f i l l i n g s  w i t h  no  a s s o c i a t e d  gangue minera l s .  Most of  t h e  

molybdenite m i n e r a l i z a t i o n  is of t h e  f i r s t  type.  The l a r g e r  

molybdenite v e i n s  e x h i b i t  a  l a y e r e d  s t r u c t u r e .  They c o n s i s t  

of  a l t e r n a t i n g  lrnm - 2mm q u a r t z  and molybdenite l a y e r s .  

P y r i t e  may be e i t h e r  c e n t r a l  o r  e x t e r i o r  t o  t h e  q u a r t z  moly- 

b d e n i t e .  I n  t h e  former,  it i s  cons idered  t o  be  replacement  

by subsequent  m i n e r a l i z i n g  events .  E x t e r i o r  p y r i t e  mineral -  

i z a t i o n  i s  u s u a l l y  a s s o c i a t e d  wi th  s e r i c i t e  a l t e r a t i o n  i n  

an envelope around t h e  q u a r t z  ve in .  

Molybdenite occur ing  as j o i n t  o r  f r a c t u r e  c o a t i n g s  is  l e s s  

abundant t han  t h e  vein- type m i n e r a l i z a t i o n .  The molybdenite-  

f i l l e d  j o i n t s  a r e  n o t  common and were seen o n l y  a t  R e d  Mountain 

Ridge and Logan Ridge. 

Disseminated molybclenite was seen  i n  a s m a l l  f i n e  g r a i n e d  

cupula  on G l a c i e r  I s l a n d  and i n  a  16 - 20 metre wide medium 

g r a i n e d  q u a r t z  monzonite a t  t h e  n o r t h  end of t h e  n o r t h e r l y  

r i d g e  o f f  Red Mountain. 

Other  o r e  mine ra l s  p r e s e n t  w i th in  t h e  map a r e a  a r e  c h a l c o p y r i t e ,  

s p h a l e r i t e ,  ga l ena ,  s p e c u l a r  hema t i t e ,  p y r i t e ,  magne t i t e ,  

ma lach i t e ,  and a z u r l t e .  



Primary and secondary copper m i n e r a l i z a t i o n  i s  r a r e  a t  

S a l a l  Creek. Cha lcopyr i t e  and ma lach i t e  were seen  i n  a  

f a u l t  c o n t r o l l e d  v e i n  a t  t h e  Bridge River  e a s t e r l y  from t h e  

mouth of t h e  c reek  d r a i n i n g  Red Mountain G l a c i e r  and Plug 

Glac i e r .  Cha lcopyr i t e ,  m a l a c h i t e , s p h a l e r i t e  a long  w i t h  

ga l ena  and p y r i t e  was seen i n  a  2m wide s i l i c i f i e d  zone a t  

t h e  c o n t a c t  between t h e  S a l a l  P lu ton  and t h e  Coast  Range 

q u a r t z  d i o r i t e  n o r t h  of Mud Lake. 

Malach i te  s t a i n e d  f r a c t u r e s  were found i n  fe l senmeer  bou lde r  

on t h e  peak s o u t h  of t h e  l a r g e  v o l c a n i c  mass ( f lows)  n o r t h  

o f  No. 3 Creek. 

Zones of s p h a l e r i t e ,  ga l ena  hema t i t e ,  p y r i t e  c h a l c o p y r i t e  

and molybdenite w i t h  s t r o n g  manganese s t a i n i n g ,  sometimes 

a s s o c i a t e d  w i t h  d ry  a l t e r a t i o n  ( k a o l i n i t e ,  s e r i c i t e  and o t h e r  

c l a y  m i n e r a l s )  w i t h i n  t h e  f i n e  g ra ined  phase  have been re- 

cognized i n  s e v e r a l  l o c a l i t i e s .  Most o f  t h e s e  showings a r e  

a s s o c i a t e d  w i t h  s l i g h t  shea r ing  o r  f a u l t i n g  and many o c c u r  

a d j a c e n t  t o  a  q u a r t z  o r  q u a r t z  f e l d s p a r  porphyry i n t r u s i v e .  

S i l v e r  and minor gold  i s  a s s o c i a t e d  wi th  t h e s e  zones, as seen  

from t h e  geochemical a s says  o f  t h i s  m a t e r i a l .  

No zona t ion  p a t t e r n s  a r e  r e a d i l y  apparen t  by v i s u a l  examina- 

t i o n  o f  t h e  map a r e a  a l though geochemical d a t a  i n d i c a t e s  

t h a t  zona t ion  may be p o s s i b l e  on a geochemical s c a l e  from 

whole rock a n a l y s i s .  

I n  g e n e r a l  t h e  observed m i n e r a l i z a t i o n  a t  S a l a l  Creek fo l lows  

pre-prepared ( f a u l t  o r  s h e a r )  zones, e i t h e r  a  cone s h e e t  t y p e  

o f  f r a c t u r e  system o r  a  f a u l t  system a long  t h e  major d r a i n a g e  



patterns. The mineralization therefore is quite sheet-like 

in narrow restricted zones in the cone sheet fracture set, 

and forms narrow, almost vertical, zones in the creek bottom 

faults. Mineralization fades rapidly away from the creeks so 

that the ridges between creeks are essentially barren of 

mineralization or alteration. 

Although no visible sulphide minerals are seen in the stacked 

quartz veins, quartz stockwork or boxwork areas or quartz 

vein breccia areas, at the heads of No. 1, 2 and 3 Creeks, 

it is thought that this veining may express the presence of 

a mineralized body at depth. Rock geochemical analysis of 

these areas shows that many of the samples are higher than 

background in molybdenum fluorine, and tungsten. 

GEOCHEMISTRY 

Five hundred and seventy-eight (578) rock samples were collected 

and cut in half during 1977. One half of the sample was 

kept as reference and stored while the other half was sub- 

mitted for analysis for total zinc, tungsten, molybdenum 

and fluorine. Fourteen (14) samples were additionally 

assayed for the following: gold, silver, lead, copper, and 

uranium. Chemex Labs Ltd., 212 Brooksbank Avenue, North 

Vancouver, V7J 2C1, did the sample preparation and analysis. 

Samples were taken from all rock types encountered on the 

property. The majority of the samples were collected from rock 

that lacked any mineralization or alteration. Some samples 

were collected of mineralized veins and from alteration zones, 



b u t  t h e s e  samples were noted and t h e i r  i n f l u e n c e  on t h e  d a t a  

p re sen ted  was cons idered .  

Two maps showing t h e  sample number, l o c a t i o n ,  rock type  and 

geochemical r e s u l t s  were prepared and are p re sen ted  i n  t h e  

pocket  of  t h i s  r e p o r t .  Anomalous and t h r e s h o l d  va lues  have 

been co loured  i n  v a r i o u s  shades  t o  d i s t i n g u i s h  t h e  v a l u e s  and 

t h e  a r e a s  of i n t e r e s t .  Larger  a r e a s  of t h r e s h o l d  and anomalous 

v a l u e s  have been o u t l i n e d  by a shaded l i n e  o f  t h e  anomalous 

c o l o u r  . 

Histograms and cumulat ive  frequency p l o t s  were prepared  

from t h e  a n a l y t i c a l  r e s u l t s  f o r  each o f  t h e  major rock t y p e s  

and a l s o  f o r  t h e  t o t a l  accumulation of a l l  d a t a  r e g a r d l e s s  

of rock type .  The his tograms and cumulat ive  f requency p l o t s  

are p re sen ted  a t  t h e  back of t h i s  s e c t i o n  of t h e  r e p o r t ,  

( F i g u r e s  3 - 1 0 ) .  

Histograms and cumulat ive  frequency p l o t s  w e r e  a l s o  prepared  

combining r e s u l t s  from t h i s  y e a r s  (1978) and l a s t  y e a r s  (1977) 

on i n d i v i d u a l  rock t y p e s  and f o r  t h e  t o t a l  accumulat ion regard-  

l e s s  of  rock t y p e  (F igu res  11 - 1 8 ) .  

The i n d i v i d u a l  p l o t s  f o r  t h e  v a r i o u s  e lements  f o r  each phase 

o f  t h e  i n t r u s i o n  show s e v e r a l  i n t e r e s t i n g  e l emen ta l  c h a r a c t e r -  

istics. Some o f  t h e  i n d i v i d u a l  p l o t s  i n  t h e  cumulat ive  

p r o b a b i l i t y  p l o t s  a r e  n o t  t oo  h e l p f u l  because of t h e  d i f f i c u l t y  

i n  f i n d i n g  good breaks  a t  t h e  t h r e s h o l d  and anomalous va lues .  
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The normalized frequency distribution plots show that zinc 

and fluorine have lifferent background and thus anomalous 

values in the coarse and medium grained phases than those 

of the fine and quartz feldspar porphyry phases. The zinc 

background value is 45ppm (in the coarse phase), while 

4Oppm for the medium phase and decreases to 20 - 25ppm for 
the fine and quartz feldspar porphyry phases. It might 

be said that the zinc content of the pluton decreases in 

descending order towards the younger phases of the pluton. 

The fluorine content of the Salal Creek plutonic rocks 

generally follows the same decreasing order from coarse to 

quartz feldspar porphyry. The background value for fluorine 

in the coarse grained phase is 350ppm, in the medium grained 

phase is 225ppm, in the fine grained phase is 140ppm, and 

is 140ppm in the quartz feldspar porphyry phase. 

The fluorine plot of the medium grained quartz monzonite 

phase in the normalized frequency distribution plot shows 

a secondary frequency high at 275ppm. This high is probably 

caused by a misidentification of specimens that probably 

should have been labeled coarse grained phase or due to the 

fact that the mediun grained phase is very closely related 

to the coarse grained phase. 

The tungsten plot of the coarse grained phase of results 

samples collected in 1978 shows that 98% of the samples 

contained only 4ppm or less of tungsten, and thus no values 

for background and anomalous could be seen. 



The h i g h e s t  tungs ten  value )800ppm W was taken from a  

s e r i c i t e  p y r i t e  c h a l c o p y r i t e  ve in  b r e c c i a  i n  t h e  lowes t  

p a r t  of No. 1 Creek. The second h i g h e s t  va lue  250ppm W 

came from a  s h e a r  b r e c c i a  i n  No. 3 A  Creek. S e v e r a l  samples 

anomalous i n  tungs ten  a r e  a s s o c i a t e d  w i t h  q u a r t z  ve in ing  

( s t a c k e d q u a r t z  v e i n s ,  and q u a r t z  b r e c c i a  a r e a s )  i n  t h e  

c i r q u e  a r e a  of No. 1 and No. 2  Creeks and t h e  d r a i n a g e s  

of N o .  1, 2  and No. 3 Creeks. 

There a r e  t w o  anomalous a r e a s  o f  molybdenum i n  rocks  on t h e  

n o r t h e r n  p o r t i o n  of t h e  S a l a l  Creek Pluton.  One i s  t h e  

c o n t i n u a t i o n  o f  c o i n c i d e n t l y  h igh  f l u o r i n e  t ungs t en ,  z i n c  

and molybdenum found i n  No. 2  Creek l a s t  year .  The second 

broad s c a n t i l l y  documented molybdenum anomaly occu r s  between 

Logan Ridge and Red Mountian, and covers  t h e  c i r q u e  a r e a  o f  

Windy and P lug  Glac i e r s .  This  anomaly i s  tenuous a s  much 

of t h e  a r e a  is covered by g l a c i a l  d e b r i s  and/or g l a c i e r s  and 

t h u s  c o n t a i n s  very  few ou tc rops  ( t h u s  samples) .  It appea r s  

t o  be  a s s o c i a t e d  wi th  t h e  c o n t a c t  a r e a  between t h e  c o a r s e  

g r a i n e d  and t h e  f i n e  g ra ined  q u a r t z  monzonite phases.  A 

g e n e r a l  f l u o r i n e  anomaly; t h a t  may n o t  be a s  s t r o n g  or 

cont inuous because of  t h e  h ighe r  background and anomalous 

v a l u e s  i n  t h e  coa r se  g ra ined  phase,  and s c a t t e r e d  z i n c  

anomalies are a l s o  a s s o c i a t e d  w i t h  t h i s  anomaly. No t u n g s t e n  

v a l u e s  a r e  a s s o c i a t e d  wi th  t h i s  anomaly. 

P r a c t i c a l l y  t h e  whole of t h e  coa r se  g r a i n e d  q u a r t z  monzonite 

phase  i n  t h e  no r the rn  p o r t i o n  of the S a l a l  Creek P lu ton  is 

anomalous i n  f l u o r i n e .  This  is a  r e f l e c t i o n  of t h e  h i g h e r  

background v a l u e s  of f l u o r i n e  i n  t h i s  phase and t h e  anomaly 



should n o t  be regarded  a s  a s i g n i f i c a n t  f e a t u r e  i n  d e t e r -  

mining d r i l l  t a r g e t s .  

Other  s c a t t e r e d  one and two sample anomalous v a l u e s  o c c u r  

throughout  t h e  p lu ton  and i n  p a r t i c u l a r  around G l a c i e r  I s l a n d  

and Red Mountain. These i n d i v i d u a l  sma l l  anomalies a r e  n o t  

b e l i e v e d  t o  b e  a s  s i g n i f i c a n t  a s  t h e  o t h e r  l a r g e r  many sample 

anomalies.  

Four teen samples of heavy manganese s t a i n e d  rock,  some o f  

which c o n t a i n e d h a i r l i n e t o  2mm b a r r e n  wh i t e  q u a r t z  v e i n s  w e r e  

assayed f o r  copper ,  z inc ,  l e a d ,  molybdenum, f l u o r i n e ,  uranium, 

gold  and s i lver .  A l l  t h e  samples came from t h e  a r e a s  on No, 1, 

2 and 3 Creeks o r  t h e  c i r q u e  a r e a s  a t  t h e  heads of t h e s e  

c reeks .  The h i g h e s t  v a l u e s  from t h e s e  zones which sometimes 

con ta ined  hema t i t e  ( a s  s p e c u l a r i t e )  ga lena  and s p h a l e r i t e  a r e  

a s  follows; AulOppb, Ag 3.2ppm, Cu 2550ppm, Mo 57ppm, Pb 3650ppm, 

Zn > 4000ppm, U 4ppm, F > 4000ppm, W 3 100ppm. Some o f  t h e  

h i g h e r  v a l u e s  may come from manganese scavaging b u t  t h i s  i s  

probably c l o s e  t o  t h e  o r i g i n a l  minera l  con ten t  o f  t h e s e  

narrow manganese a l t e r e d  zones. A l l  t h e  samples a r e  l o c a t e d  

i n  t h e  a r e a  of No. 1, 2 and 3 Creeks o r  t h e i r  c i r q u e s .  
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CONCLUSIONS 

There are four main phases of the Salal Plutonic Complex; 

the coarse, medium and crowded porphyritic fine and fine 

grained quartz monzonite. 

Five and possibly six later intrusive phases, that are still 

related to the Salal Plutonic rock are found within the 

pluton and enclosing Coast Range Complex, as dykes and plugs. 

These later phases are quartz feldspar porphyry, quartz 

porphyry, porphyritic biotite granite and rhyolitic and 

felsic dykes. The acidic blue-grey and white aplitic dykes 

would make this total six. 

The white aplite dykes occur almost exclusively in the coarse 

and medium grained quartz monzonite.   he^ are probably 
smaller rapidly cooled dykes of fine grained quartz monzonite. 

The blue-grey aplite dykes are probably quartz-feldspar 

prophyry dykes that have cooled rapidly and have not allowed 

quartz or feldspar phenocrysts to develop. 

The Salal Plutonic Complex of Tertiary Age intrudes the Coast 

Range Complex which is composed of foliated and non-foliated 

granodiorite to diorite of Cretaceous and Older Age. 

The Salal Plutonic Complex is a co-magmatic intrusion in 

which all rock types are derived from a cooling magma that 

became progressively more acidic, i.e. coarse to medium to 

fine to quartz felds&,.- porphyry. Although some sharp 

contacts between phases do exist, they are infrequent. 



The h e a t  sou rce  o r  c o o l i n g  c e n t e r  of  t h e  magma moved from 

t h e  n o r t h e a s t e r n  p o r t i o n  of t h e  p lu ton  t o  t h e  southwestern  

p o r t i o n  of t h e  p lu ton .  

B a s a l t i c  t o  r h y o l i t i c  dykes,  p lugs  and flows c u t  t h e  S a l a l  

P l u t o n  and/or unconformably over l . i e  t h e  p l u t o n  and Coas t  

Range Complex rocks .  

The r e c e n t  v o l c a n i c  f lows w i t h i n  t h e  map a r e a  appear t o  be  

s e p a r a t e  v o l c a n i c  e v e n t s  and do n o t  form wide cont inuous  

s h e e t s  over  t h e  whole a r e a .  The f lows a l s o  appear  t o  become 

more a c i d i c  from t h e  n o r t h e a s t e r n  t o  southwestern  r e g i o n s  

o f  t h e  map a r e a .  

Widely s c a t t e r e d  minera l ized  o r  a l t e r e d  v e i n s  o r  zones e x i s t  

w i t h i n  a l l  major phases of t h e  S a l a l  P l u t o n i c  Complex. These 

zones a r e  r e s t r i c t e d  i n  s i z e  and u s u a l l y  occupy zones of 

s h a t t e r i n g  o r  f a u l t i n g .  

Whole rock geochemist ry  has  o u t l i n e d  two anomalous zones 

w i t h i n  t h e  map a r e a  i n  f l u o r i n e ,  molybdenum, z i n c  and tungs t en .  

Hydrothermal a l t e r a t i o n  of two t y p e s  occurs  w i t h i n  t h e  S a l a l  

P lu ton ;  

a )  pe rvas ive ,  

b )  v e i n  t ype .  

The pe rvas ive  a l t e r a t i o n  type  occurs  a s  a  l a r g e ,  a lmost  

c r e s c e n t  shaped zone a t  t h e  c o n t a c t  of t h e  f i n e  and medium- 

c o a r s e  g ra ined  phases  of t h e  S a l a l  P l u t o n i c  Complex. This  

a l t e r a t i o n  i s  weak c h l o r i t i z a t i o n  of b i o t i t e  w i t h  s m a l l  l o c a l  



areas of kaolinization and sericitization related to faulting 

or shearing. The vein zone alteration is confined to narrow 

zones within structures or on the flanks of veins and consists 

of sericite-pyrite and minor silicification and kaolinization. 

Numerous small lenticular zones of pervasive sericitization 

and silicification are found in the No. 2 and No. 3 Creek 

drainages. 

Breccias occur on the property and can be considered to be of 

two types ; 

a) passive, or stoping, 

b) tectonic. 

The stoping breccias occur in the area west of Red Mountain 

in the area of Windy Pass where fine grained quartz monzonite 

has been brecciated passively by stoping of another phase of 

fine grained quartz monzonite along joint planes. Tectonic 

breccias occur usually as narrow skins around the edges of 

volcanic plugs or dykes of basaltic to felsic composition. 

The largest breccia of this type occurs in the right angled 

corner of No. 3A Creek. Quartz vein breccias found at the 

head of No. 2 Creek is another type of tectonic brecciation 

found on the property. 



RECOMMENDATIONS 

1. Drilling of the No. 1, 2 and 3 Creeks area anomalies. 

2. More rock geochemical sampling of the anomalous area 

between Red Mountain and Logan Ridge might be 

considered to better define this anomaly. 

Ah L ,  .' 2- ,-'? 
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. ANALYTICAL CHEMISTS GEOCHEPvlISTS . REGISTERED ASSAYERS 

TO: Utah Mines L t d .  
1600 - 1050 W. Pender  
Vancouver, B .  C. 

J. R. D e i ~ h t o n  SALAL CREEK ROCKS 

INVOICE NO. 26729 

RECEIVED July  17-78 

ANALYSED July 2 5 / 7 8  

SAMPLE NO. : 
PPN PP?I PPFI PPX 
Mo Zn IJ F 

c J- 78- 1 1 38 2 200 

P-+ MEMBER 
C A N A D I A N  T E S T I N G  

ASSQCIATION 

CERTIFIED BY:  . ...,( ..<.I//< -&Y.-... .. 



I 1 712 BROOKSOANK AVE. - 
NOFIT I 1  VAFJC0UVER.B C. 
C A N A D A  V7J 7C1 
rCLLPllONC 8 2 5 0 3 2  

CHEMEX LABS LTD. EYoDE 604 
043-52537 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 45708 

- - - -  
SAMPLE NO. : 

Mo Zn W F 
C 378 - 144 - 1 16 2 115 
r 145 Rk--1 1 1 0  2 90 
r 146 1 2 2 135 
F 147 2 2 2 140 
-? F 148  3 38 9 inn 
? F  148AW.- Vein 4 9 2 2 100 
f 149 Qf r 3% m k l  200 2 100 

150 2 2 2 8 5 
1 5  1 1 1 0  2 140 

F 1 5  2 1 58 7 110 
Q 15  3 4 8 2 2 12 5 Note : Tungsten 
F 153A 1 54 2 85 values below de- 
F 154 1 22 2 120 t e c t i o n  l i m i t  o f  
7F 155 2 8 2 150 4 ppm are r e p o r t -  
? f 156 1 1 9  9 17f l  

3' 1 5  7 2 20 2 300 
P. F. 1 5  8 1 1 8  2 175 

TO: John R. Deighton INVOICE NO. 
3250 W. 33rd Ave. , SAGhC 28145 

Vancouver, B.C. RECEIVED September 7,2978 
ROCKS 

ATTN: UTAH NINES LTD. 
ANALYSED September 19 ,  19 

I PPM PPM PPM PPH 

- 

- 

- 

- 

i 

MEMBER CERTIFIED B Y :  .. 
C A N A D I A N  T E S T I N G  

\ Gw ....... .. 
ASSOCIATION 

C A N A D I A N  T E S T I N G  

ASSOCIATION 



+7- 

CHEMEX LABS LTD. 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: John R. Dsighton 

3250 W. 33rd Ave., 
Vancouver, B.C. 

SAGAC 

ROCKS 

212 BF?OOKSDANK AVE. 
NORTH VANCOUVER, E.C. 
CANADA V7J 2C1 
TELEPHONE: 9350643 
AREA CODE: 604 
TELEX M3-52597 

CERTIFICATE NO. 45709 

INVOICE NO. 28145 
RECEIVED September 7, 1978 

ANALYSED September 19 ,  1978 

SAhlPLE NO. . PPM PPH PPM PPM 
Mo Zn W F 

61 R78 -75A T&FS 1 148 2 200 
PC 76 2 3 8 2 35 5 
?C foe- 77 1 36 2 360 
PC 78 1 4 6 2 105 
14 nd 7 8 ~  I 8 8 7 375 
?r 7 9 1 10 2 430 
c 80 1 10 2 500 
c 8 1 4 3 2 2 290 
c R78- 82 3 6 4 2 245 
I= T - 641 4 56 2 100 
F 642AQtz Uctn 1 18 2 90 
F 642B Ok delm 1 16 2 10 5 
F 643AQtzVefn 5 34 4 110 
F 643BCLtzVei~+1 5 3 2 2 105 
F 645 Q ~ Z  Wins 14  6 4 h 810 
F 6458 Q ~ L  Vans  31  8 4 8 610 
F 6 4 6 M ~ S t a t n  1 14 2 9 0 

P F  64 7 1 16  2 15 5 
IF' F 648 1 6 2 145 

I STD. 5 160 2 
1 - 

MEMBER CERTIF IED BY: . . . . . . - . . . 
CANADIAN T E S T I N G  

ASSOCIATION 



TO: Utah Mines Ltd., UTAH ;i.:;\:ESJYC17G. NO. 28051 
1600 - 1050 West Pender Street, EXPLOi3AT10?$F@yJED 
Vancouver. B. C. ROCKS 

Sept .  5, 1978 

V6E 3S7 SALK ANALYSED Sept. 14, 1978 ATTN: J. D?ighton 
r 

SAMPLE NO. : 
PPM PPM PPN PPM 
Mo Zn W F 

'F 578 - 133~~l$t\yu~~ 1 4 6 2 75 
F 133A 1 16 2 185 

I -- - 

MEMBER CERTIF IED BY:  .--- .. 
C A N A D I A N  T E S T I N G  

ASSOCIATION 



* A N A L Y T I C A L  CHEMISTS GEOCHEP.1ISTS REGISTENED ASSAYERS 

&zRTIF ICA- rE  OF ANALYSIS CERTIFICATE NO. 45634 

TO: Utah Xincs L t d . ,  INVOICE NO. 28051 
1600 - 1050 W e s t  P e n d e r  S t r e e t ,  
Vancouver, B .  C. RECEIVED S e p t .  5, 1978 

ROCKS 
V6E 3S7 

ANALYSED S e p t .  14, 1978 
ATTN: J. Deigh ton  CC. B .P . FlineralsbALAL 

-- -- -- 

SAMPLE NO. : 
PPPI PPM 
Flo Zn 

F T-640 2 10 2 

- 
STD. 6 158 

, 

MEMBER CERTIF IED BY: .. 
CANADIAN T E S T I N G  

A 5 5 0 C l A T l O N  



' 1 7  BIKJOKSBANK AVE. 
!Of:TkI VANCO1JVER.I: C 1 A N A D A  V I J  2C1 

l L L f f J i I O N E  9350642 
AREA CODE 604 
T F L L X  043.5259 I 

- A N A L Y T I C A L  CHEblISTS GEOCHEMISTS 
REGISTERED ASSAYERS 

-rn. 1 . -. Jtah Nines Ltd., INVOICE NO. 27822 
1600 - 1050 W. Pender RO CKS 
Vancouver, B.C. RECEIVED August 22, 1978 

V6E 3S7 
ATTN: J .R. Deighton ANALYSED August 31, 1978 

- 

PPH PPM 
SAMPLE NO. : F 

240 
LL?' F to w 2 

2 280 112 165 L - 9  
2 113 80 

c ,. 
- 2 

.. # C) 

'LS5 
L I O U  

7 - 
3 
( 

E 

l 
7 

-7 

3 
7 
I 

- 

.... 
c 618 1 14 2 140 

6 19 1 3 8 2 105 
621 1 12 2 115 

T - 622 11 36 2 140 
STD 5 170 2 

M F M D E R  CERTIF IED BY:  . 
CANADIAY TESTING 

A 5 5 0 C I A T l O N  



f ' 212 EiROOKSllANK AYE. 
NOft It1 VANC0UVER.B C 
CANADA V7J 2C1 
TELEPHONE 985 064% 

CHIEMEX LABS LTD. :FF::oDc 6'34 
043 52597 

. ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 745357 

TO: Utah Mines Ltd., INVOICE NO. 27822 
1600 - 1050 W. Pender 
Vancouver, B.C. ROCKS RECEIVED August 22, 1978 
V6E 3S7 

ATTN:  ANALYSEO August 31, 1978 J .R. Deighton - 

PPM PPM PPM PPM 
SAMPLE NO. : 

Mo Zn W F 
C T - 623 9 14 2 250 

C 624 1 4 8 2 125 
C 625 5 5  4 2 150 
C 626 1 14 2 150 

,PC 627 15 12 2 145 
C .  T - 6 2 8  2 42 2 115 

- 
160 2 

MEMOER 

C A N A D I A N  TE5rlNG 
CERTIF IED B Y .  . . 

1 S S O C l A T I O N  



ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 45 120 
TO: Utah ?Lines L t d .  

1600 - 1050 IJ. Pender 
Vancouver, B. C. 

INVOICE NO. 27617 

RECEIVED Aug- 14/78 

- - - 
I r 2 1 2 40 

F 
355 2 

22 1 104 200 2 
ptbf 24 2 24 325 2 
c 25 1 37 225 2 
c+o~./\ 26 1 2 2 295 2 
c 27 2 72 
c'R -D 

270 2 
28 1 196 370 2 

C 29 1 20 255 2 
C 3 1 1 L Z 185 2 
C. 3 2 1 30 200 2 
C 33 c~dt - ch\ 1 134 
c 34 1 30 39.5 

2 
329 2 

C 35 1 2 2 410 2 
c Jb act chl I ~b 320 2 
c 37 1 40 310 2 
C 3 7A 2 10 
C 

185 6 
3 7s 1 2 6 130 2 

C 38 3 18 185 2 
C 38A A& 2. M0 .le'i 220 12 3650 4 
c 4 1 1 16 220 2 
C 42 1 18 330 2 
C 43 1 3 4 250 2 
? 43A 1 6 2 330 2 

'i) 45 1 5 : 335 2 
3 
f- 

4 6 1 5 2 305 2 
4 8 1 32 39 0 2 

R-78-49 1 4 4 2 30 2 
2 2 2 25 -- 2 
15 8 2 

d e t e c t i o n  l i m i t  of 4 ppm repor ted  as 2 ppm. 

ATTN:  ANALYSED 
SALAC Aug- 18/78 

PPM P PPI PPI'I P PX 

- 

- 

- 

- 

- 

- 

- 

d 

MEMBER 

C A N A D I A N  TESTING 

ASSOCIATION 

C E R T I F I E D  B Y :  



217 DROOKSCANK AVE. 
NORTti  VANCOUVER. B.C. 
CANADA V7J 2C1 

. 3.- TELEPHONE 985.0642 

i +- ... -.. -..== CHEMEX LABS LTD. ;::F~~. om-5759J Cr)4 

. ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTlFlCATE OF Ab4ALYSIS CERTIFICATE NO. 45 121 
TO: Utah Mines L t d .  

1600 - 1050 W. Pender 
Vancouver, B.C. 

ATTN: Rocks SALAC 

INVOICE NO. 276 17 

RECEIVED Aug. 14/78 

ANALYSED Aug. 18/78 

PPM PPN PPM PPH 
SAMPLE NO. . Mo Zn F W 

I 

c T - 591 1 3 8 250 2 
c 592 1 2 4 240 2 
C 593 2 24 270 2 
C 5 94 1 48 31 5 2 

1 20 305 2 C 595 Alt 
5 96 1 78 265 2 L 

L 598 % 1 34 250 2 

C 599 2 2 2 525 2 

C 600 1 152 205 2 
C 600C \rein > 250 3 8 270 2 

G 60 1 1 7 2 175 2 
c 602 2 26 250 2 
L 603 1 4 8 310 2 
C 604 1 4 8 210 2 

Note: Tungsten values below d e t e c t i o n  limit of 4 ppn r epor t ed  as 2 ppm. 

M E M D E R  CERTIF IED BY: . . . . . . . . 
C A N A D I A N  T E S T I N G  

A 5 S O C k A T f O N  



- ANALYT ICAL  CI1EP.IIS FS * GEOCHEP~lISTS HEGlSTEnEO ASSAYERS 

CEI?TiF!CATE Or' ANA!.-YSIS CERTIFICATE NO. 44911 

TO: Utah Nines  L t d .  , INVOICE NO. 

1600 - 1050 W. Pendcr St., 
27509 

Vancouver, E.C. RECEIVED Aug, 8/78 

A T T N  : 
V6E 3 S 7  ANALYSED 

Aug- 16/78 

~fo lybdenurn  Zinc T u n g s t e n  F 

1 (-. 
1 .  

91 1 22  
92 nit. Chi. 

2 
1 5 0 2 

I 
- 9 3 1 18 2 



1 1 2  Br?OOKSBANK AVE. 
NORTH VANC0UVER.B.C 
CANADA V7J ZC1 
TELEPHONE 9850648 

GO4 
. - ,  * -  -'. CHEMEX LABS LTD. ..IFoDE 043 52597 

. ANALYTICAL CHEP*lISTS GEOCHEMISTS . REGISTERED ASSAYERS 

CFiRTIFICATE OF ANALYSIS CERTIFICATE NO. 44496 

TO: Utah >lines Ltd. INVOICE NO. 26806 

1600 - 1050 W. Pender 
Vancouver, B. C. 

RECEIVED July 24178 

ATTN: ROCKS ANALYSED July 28 /78  
J. R. Deightsn 

SAMPLE NO. : 
PPM PPM PPM PPM 
110 Zn W F 

55 
250 UTAH F/;1><"Y STD. 
6 5 EXPLORhT13N DEPP- 

Note: Tungsten v a l u e s  below d e t e c t i o n  l i m i t  of 4 ppm repor t ed  as 2 ppm.  



I 

$1 

j 117 BRCIOKORAFIK AVE. 
t i tm  r k l  v~r~r30uv~n.e c 

/ I L A N A U A  V7J 2C1 
T t L F  PIiOFJt 3 % 5 O M i 3  

CHEMEA LABS LTD. GO4 
043 52537 

. ANALYTICAL CHEMISTS GEOCHEMISTS . REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Utah Plines Ltd .  

1600 - 1050 W. Pender 
Vancouver, B. C. 

CERTIFICATE NO. 44746 

INVOICE NO. 27390 

RECEIVED August 1/78 

ANALYSED 
ROCKS August 9/78 

ATTN: J. R. Deighton SMAL 
- 

PPX PPN PPM PPN 
SAMPLE NO. : 

No Zn W F 
5-78-28 1 52 2 255 

M teC 2 9 1 22 2 280 
1 118 2 165 C 30 
1 82 2 85 C 30A 

C 3 1 1 5 0 2 725 AUS 2 3 873 
v\ 32 1 2 0 2 255 

33 Alt .-r Chi 1 30 2 255 UTAH MINES ~ { 3 ,  
iVt+oC 

C 34 ?if. - Ksol chi 1 20 2 250 EXPLORATION SEP'T, 

C 35 - ~ a o \  cb\ 1 32 2 240 
F 36 ?ebbkQykc 1 2 4 2 7nn 
F to Pf\ 37 1 14 4 95 



( ( 
1 1 7  BHOOKSBANK AVE. 
NORTH VANCOUVER, B C. 
CANADA V7J 2C1 
TELEPHONE 9850642 

CHEMEX LABS LTD. E,"""' 604 
A., . .  2.I 043 52597 

. ANALYTICAL CHEMISTS - GEOCHEMISTS REGISTERED ASSAYERS 

CERTlf 1CAI-E OF ANALYSIS CERTIFICATE NO. 44747 

TO: Utah Mines Ltd.  
1600 - 1050 W. Pender 
Vancouver, B. C. 

INVOICE NO. 27390 

RECEIVED August 1 / 7 8  

ATTN: J. R. Deighton SALAL ROCKS 
ANALYSED August 9 / 7 8  

SAMPLE NO. : 
P P ~ I  PPM PPM PPM 
Mo Zn W F 

c 5-78-64 Ql+ -7 Chi 2 2 8 2 165 

-- 
160- 

-- 
STD . 6 2 
Note: T u n ~ s t _ e n  values below 

MEMBER 

CANADIAN TESTING 
CERTIFIED n y :  . . . ..... ........ .. 

,- 
A 5 5 0 C l A T I O N  



ANALYTICAL CHEMISTS GEOCHElLllSTS u REGISTERED ASSAYERS 

C E H - T I F I C A T E  O F  A S S P , Y  CERTIFICATE NO. 33986 

TO Utah Nines Ltd., INVOICE NO. 26795 

1600 - 1050 U. Pender St., RECEIVED 
Vancouver, B. C. July 24, 1978 

ATTN 
V6E 3S7 ANALYSED July 31, 1978 

J . R .  Deighton 

SAMPLE NO. : 
oz/ton oz/ton 
Silver Gold 

51305 <O. 01 <O. 003 

I~TEER~FN - p 
: j 

+ - e n  

U T A ~  MiNES LTD. i 

EXPLORATION D E m  



( 
212 CROOKSUANK AVE 

I NORTH VANCOUVEH. I? C. 
' CAFJADA V7J Xi 

TELEPHONE 9350642 

CHIEMEX LABS LTB. F::?DE 604 
0113 57597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 45807 

TO: Utah Mines Ltd . ,  
1600 - 1050 W. Pender. 

INVOICE NO. 28192 

Vancouver, B. C. RECEIVED Sept .  7/78 

ATTN:  
V6E 3S7 ANALYSED 

Sept.22/78 
M r .  J. R. D e i A t o n  "Sa_lall' 

SAMPLE NO. : 
PPH PPX PPN PPEl PPB PPN 
Nolybdenum Lead Zinc S i l v e r  Gold Ur&um 

F 51278 2 3650 2550 2.6 < l o  <4,0 
F 51279 1 250 59 0 0.1 < l o  K4.0 
C 51280 5 3 75 186 0.4 < l o  4.0 

I- 
---- -- 

-- 
M E M B E R  

C h N A D I A N  T E S T I N G  
CEHTIFIED BY:  . .. .. ... . ... ... .... ... . .... . .. ....... .. .. ........ ... 

ASSOCIATION 



. A N A L Y T I C A L  CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CEHTIFICATE NO. 45975 
TO: Utah Mines Ltd . ,  

1600 - 1050 W. F e n d e r  S t . ,  
Vancouver, B.C. 
V6E 3S7 

A T T N :  SAL4L CR. 

INVOICE NO. 28396 

RECEIVED S e p t -  22/78 

ANALYSED 
Oct. 3/78 

PPM PPM P P ~ I  PPM PPi.1 
SAMPLE NO. : 

Cu Mo Pb Zn Ag 
-F 51281 c578 -15 360 1 2 230 1900 1 
M 51282 ~ ~ 7 8  -ib 5 8  1 2 10 175 0 1. Ms 5ta;fi 

F 51283(;578-~83 8 1 560 1400 0.1 
F 51284 7- 679 16 1 180 875 0.1 MH Stmi*? 

F 51285 7-6'7 5 8 1 166 185 0.1 I k a q  Mul 5t4;n 
F 51286 378-179 24 3 400 ,4000 0.1 
F 51287 ~ 7 8 -  183 102  1 630 660 0.1 Ma 5tain 

F 51288378-215 655 5 7 1 5  2 2800 -320 MYI ~ a d  
F 51289 ~ 7 8 - t 8 5  2550 3 1300 >4000 >20 M~ Shin 

.F 51290~78-2-@f 360 5 64 245 3.2 SiitciCcd 

F 51291 35 -18 5 2  1 710 3850 0.6 1'4- ~*ifi 

STD. 24 2 

NOTE: Tungsten Values below d e t e c t i o n  l i m i t  of 4 ppm a r e  r e p o r t e d  a s  2 pm. 
NOTE: S i l v e r  v a l u e s  below d e f e c t i o n  l i m i t  of 0.2 ppm a r e  r epo r t ed  as 0.f  ppm. 
NOTE-: "U" Less than  4 d e t e c t i o n  l i m i t  due t o  f l uo rescence  quencr.ing caused by high 

c o n c e n t r a t i o n  of t he  i n t e r f e r i n g  meta ls .  

MEMBER CERTIF IED BY:  
C A N A D I A N  T E S T I N G  

A S 5 0 C I A T I O N  



I 217 BHOOKSeANK AVE. 
NOR Ctl  VANCOUVEF1.H C. 
CAI1ALJF. V7J 2Cl  
TELEPtlO:IE 9850W8 

CHIEMEX LABS bT A f l t A  CODE 604 
- --.-,& I TELEX 043 57537 

ANALYTICAL CHEMISTS GEOCHEMISTS REGlSrERED ASSAYERS 

CERTIF!CATE OF ANALYSlS CERTIFICATE NO. 45976 

TO: Utah PLines L t d . ,  
1600 - 1050 W. Pender  S t .  , 
Vancouver,  B. C.  

ROCKS 
INVOICE NO. 28395 

RECEIVED Septl. 22 /78  

ATTN:  
V6E 3S7 ANALYSED 

SALN, CR. 
O c t .  4 / 7 8  

--- 
f PPPI PPN PPM PPX 

SAMPLE NO. : No Zn W F 
F BS 78 1 2 2 0 2 100 
F 2 Gtr U e i n ~  1 15 0 2 40 
F 3 2 25 2 100 
F 4 3 15 2 140 

M E M B E R  CERTIFIED B Y :  ... . . . . . . . . 
C A N A D I A N  TESTING 

L S S O C I A T I O N  



',w-;k 212 BHOOKSBANK AVE. 

NORTH VANC0IJVER.B C. 
CANADA V7J 2Cl 

. - 
-=t  TELEPHONE 385-0648 

CH EM EX LABS LTD. ?ERLE;:ODE 

604 
- .-L.%-.~c 043-52597 

.p 

CERTIFICATE OF ANALYSIS ' .  1 . ---- CERTIFICATE NO. GET r I ;'?/a 
45977 

TO: Utah Mines L t d .  INVOICE NO. 

1600 - 1050 iJ .  Pender 
28395 

varouver ,  B.C. E X P ~ Q ~ ~ ' s . I ,  ---.--x.. i d 6 . ;   RECEIVED Sept, 22/78 

SAIAL CR. Rocks 
ANALYSED 

J. R. Deighton 
Oct, 5/78 

SAMPLE NO. : 
PPH PPM PPM PPM 
Mo Zn W F 

F cs R 19 stacked Utz Uec~~s 4 3  1 50 18 100 

r 
I 188 7 50 6 

189 5ev. .  .7y 
45 

'? 6 2 2 6 
PF 

85 
190 12 10 6 70 

'F> 19 1 Sev. 8 6 4 8 7 0 
F 192 7 6 10 80 
F 193 7 10 12 70 
P 195 5cv 6 68 2 
5' 70 

196 5 16 8 110 
C 197 Alt  -- ChI  6 14 6 60 

197A 10 4 10 20 
F 198 Mn Sfain 2 2 14 12 40 
F 199 M\n Stain 6 10 
F S h e ~ r  

4  
200 [ A ~ L ~ T ,  , > 250 \ 

55 
10 45 1 240 

f 201 Shear 'Brccc'~a 15 24 250 t 2450 1 - 
202 6 6 20 110 :;, Y F 203 6 12 2 8 0 

F 205 7 4 4 
F 210 Q+Z Str iw~e6,  ~ \ L T  S{a\? 37 60 15 

85 
390 

F 211 Q I z  Veins 4 10 2 145 
7.' 21 2 5 4 4 1150 

213 . / e i ~ s  stuck& F 4 6 6 415 
F 213A Q C Z  Veib6 5 48 6 9 5 
9 214 4 2 2 2 5 5 - - 216 4 8 2 

-- 9 5 
I F J j n m - C - h  t , iq VI 5 ~1 n T-- 2 85 
1 '  STD. 4 120 -- 2 

Note: Tungsten values below d e t e c t i o n  l i m i t  of 4 
MtMDEH 

CANADIAN TESTING 
CERTIFIED BY: 

ASSOCIATION 



217 OROOKSBANK AVE. 
NOH1 t i  VAPIC0UVEH.E C 
CANADA V7J 2C1 
TLLtPtiOPJE 9850648 

604 
043 5251) 1 

. ANALYTICAL CHElLllSTS GEOCHEP,lISTS 

4 - - 7 -  CERTIFICATE OF ANALYSIS C:T , : i ~ : i  CERTIF~CATE NO. 45978 

TO: Utah Nines L t d . ,  
1600 - 1050 IJ. Pender  S t . ,  
Vancouver, B.C. 

ATTN:  
V6E 3S7 

SALAL CR. ROCKS ANALYSED 

- O c t .  3/78 
PP?~ 

SAMPLE NO. : 
PPM PPM PPM 

No Zn 1J F 
F J 78 218 a \ +  Mn 5+a1v\ed F e h r u e ~  40 { 14  

219 (_,r;z\le<ns* 5 h n  2 
4 6 10 

F 8 2 240 
P 220 VuzYT 6l i  6 22 2 360 
F 221 ~ t t  "an fin S h i n  2 10 2 240 
F 222 8 2 129 
F 2 23 %=IQ (Ctrcrci lie) 28 20 12 85 
F 2 2 4 & e c a  cuein) 5 8 8 8 5 5 
F 225 'i3ecc-m. ("tin) 25 140 6 150 
f J 78 226 G t z  k i n  2 32 2 70 

MEMBER 

CANADIAN TESTING 

A5SOCIATION 

CERTIF IED BY:  ..... I 



217 BROOKSEANK AVE. 
NORTH VANC0UVER.B C. 
CANADA V7J 2C1 
TELEPHONE 9850642 

CHEMEX L A B 8 & F & 7 ~ v 0 D E  . ;~,+-j..=. , + < I  ..! L , t 
043-52537 604 

k. 8 - . ANALYTICAL CHEMISTS GEOCHEMISTS RE GIST ERE^ ASSAYERS *'...) 
r 7 ' 7  7 a -7  !, 1 ,,.'a 

CERTIFICATE OF ANALYSIS <jL CERTIFICATE NO. 45979 
uT* >,,-; ; - - -  '--- I - - -  

TO: Utah >lines L t d . ,  L - i - $ ~ ~ ~ ~ ~  NO 

1600 - 1050 W. Pender S t . ,  ~ x p ~ c  i:,- , - ' : C - %  I . 28395 

Vancouver, B . C . RECEIVED Sept.  22/78 
V6E 357 SALAL CR. ROCKS 

ATTN: ANALYSED Oct.  3/78 

Note: Tungsten v a l u e s  belor? d e t e c t i o n  l i m i t  of 4 ppm r epo r t ed  a s  2 ppm. 

-- -- -- 

S TD 5 120 

MthtUEFf 
CERTIFIED BY:  . . . - . . . . . 

C k N A D I A Y  T t S T l N G  

ASSOCIATION 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix II 



BRITISH COLUMBIA MINING RECEIPT 
. . .  /L ILACL:EJ >lining I)lvlslon ........................................................................ 

& " . L 4 ' C / L /  No ; ;j ; ,3 ;-j E Issued at  ............. .:..?.L ........................................................ . - 

@!z&L L Date ............ ...... ............................... 19..?f. 
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.... 
i 

......- .... 

. ........ .?.....5L. L 

.................................... 

....... 

6 
I 
I 

SUB-RECORDER ............... ............. I 4. .OQ, ........ 01 j ice. .... ................-...............-.- 



STATEMENT OF COSTS 

B. Bowen 
(Geologist) 

D. Crow 
(Geologist) 

J. R. Deighton 
(Geologist) 

J. Hume 
(Assistant) 

B. Lawrence 
(Assistant) 

M. Murphy 
(Assistant) 

8 days - September 1978 $ 646.16 

10 days - September 1978 550.00 

May 1978 - October 1978 14,003.08 

August 1978 - October 1978 2,322.61 

June 1978 - August 1978 2,627.31 

June 1978 - August 1978 1,561.12 

Contract Geologists 

T. Elliott 
(Bema Industries Ltd. 

G. Rayner 
(G. Rayner and Associates) 



Sta tement  of  Cos ts  
Page 2 

T o t a l  wages and c o n t r a c t  c o s t s  

Assay Cos ts  
June t o  October 1978 

Consumable s u p p l i e s  5,213.67 

Ho te l  and mote l  expenses  420.80 

Telephone 244.05 

D r a f t i n g  s u p p l i e s  and r ep roduc t ion  c o s t s  
June  t o  October 1978 569.73 

T r a n s p o r t a t i o n  
Vehic le  r e n t a l  and gas  

June  t o  October 1978 

H e l i c o p t e r  s u p p o r t  
June t o  October 2 ,  1978 

Expense accoun t s  

TOTAL 

TOTAL COST OF PROGRAM 



APPLICATION OF ASSESSMENT WORK 

Total Cost of Program $69,496.92 

No. of units work was done 
on Salal 5, 6, 9 - 13 68 

Therefore, cost/unit of work done 

$69,496.92 68 = 1,022.01 

Group "D" Salal 3, Salal 6, Salal 7 (38 units) 

No. of units worked on 9 

Value of assessment work 

30% transferred from P.A.C. 2,759.43 

Total avaliable for assessment $11,957.52 

Apply 4 years assessment to Salal 6 (9 units) 

Apply 2 years assessment to Salal 7 (9 units) 

9 x $200 x 2 = 

Total Assessment 

Amount to be Returned to P.A.C. 

Salal 9 - 20 units 

No. of units worked on 8 

Value of assessment work 

8 x $1022.01 = 



30% t r a n s f e r r e d  f r o m  P.A.C. $ 2 ,452 .82  

T o t a l  amount  available f o r  a s s e s s m e n t  $10,628.90 

Apply  5  y e a r s  work t o  S a l a l  9  (20  u n i t s )  

Amount t o  be r e t u r n e d  t o  P.A.C. 2 ,628.90 

Group  "H" S a l a l  11, 1 2 ,  13 ( 3 1  u n i t s )  

N o .  o f  u n i t s  worked  o n  - 3 1  u n i t s  

V a l u e  of a s s e s s m e n t  work 

30% t r a n s f e r r e d  f rom P.A.C. - ( $ 9 , 5 0 4 . 6 9 ) ,  $5 ,776 .56  
Amount a v a i l a b l e  

T o t a l  amount  available f o r  a s s e s s m e n t  37,458.87 

Apply  6  y e a r s  work t o  S a l a l  11 ( 6  u n i t s )  

Apply  6 y e a r s  work  t o  S a l a l  1 2  (16  u n i t s )  

Apply  7  y e a r s  work t o  S a l a l  13 ( 9  u n i t s )  

T o t a l  A s s e s s m e n t  

Amount t o  b e  r e t u r n e d  t o  P.A.C. 



Salal 10 (20 units) 

No. of units worked on - 20 

Value of assessment work 

20 x $1022.01 = $20,440.20 

Transfer from P.A.C. 258.87 

Total amount available for assessment $20,699.07 

Apply 6 years assessment to Salal 10 (20 units) 

Total Assessment 

Amount to be returned to P.A.C. 



TOTALS 

GRAND TOTAL O F  ASSESSMENT WORK CLAIMED 

Group  "D" S a l a l  3, 6 ,  7 ( 3 8  u n i t s )  $10 ,800 .00  

S a l a l  9  ( 2 0  u n i t s )  8 , 0 0 0 . 0 0  

G r o u p  "H"  S a l a l  11, 1 2 ,  1 3  (31 u n i t s )  3 7 , 2 0 0 . 0 0  

S a l a l  1 0  ( 2 0  u n i t s )  

T o t a l  A s s e s s m e n t  $76 ,000 .00  

Amount of A s s e s s m e n t  work  d o n e  $ 6 9 , 4 9 6 . 9 2  

Amount b o r r o w e d  a n d  r e t u r n e d  f r o m  P.A.C.  A c c o u n t s  

I n  P.A.C.  a c c o u n t  a t  b e g i n n i n g  7 ,202 .39  

Bor rowed  
G r o u p  'ID" 2 , 7 5 9 . 4 3  

R e t u r n e d  
Group  "Dl1 1 , 1 5 7 . 5 2  5 , 6 0 0 . 4 8  

B o r r o w e d  
S a l a l  9  2 , 4 5 2 . 8 2  

R e t u r n e d  
S a l a l  9  2 , 6 2 8 . 9 0  

B o r r o w e d  
Group  'IH" 5 , 7 7 6 . 5 6  

Re t u r n e d  

B o r r o w e d  
S a l a l  1 0  2 5 8 . 8 7  

Re t u r n e d  
S a l a l  1 0  6 9 9 . 0 7  

T o t a l  amount  b o r r o w e d  f r o m  P.A.C.  $ 6 , 5 2 3 . 0 8  

Odd amount  l e f t  over f r o m  u n i t  work c a l c u l a t i o n  .24C 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix III 



CERTIFICATION 

I, JOHN RAYMOND DEIGHTON, of 3250 West 33rd Avenue, Vancouver, 

British Columbia, do hereby certify that: 

I am a graduate of the University of British 

Columbia, with a Bachelor of Science Degree in 

Geology, 1965. 

Since graduation I have been engaged in Mineral 

Exploration in British Columbia, Yukon, North- 

west Territorites, Washington, Arizona and 

California. 

I am a Fellow of the Geological Association of 

Canada and of the Canadian Institute of Mining 

and Metallurgy. 

I am a Geologist. 

Vancouver, B. C. 




