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The Kitinhat River ri,olybdenite showing i s  near  t h e  upper 

r e s c h e s  of Ki t imat  River ,  32 a i r  m i l e s  s o u t h e a s t  o f  Ter race ,  B . C .  

The showing i s  marked by weakly developed i r o n  s t a i n i n g  discon-  

t i n u o u s l y  exposed i n  c r eek  beds and s t e e p  c l i f f s  over  an a r e a  

approximately  10,000 by 6,000 f e e t .  

Work done i n  1966 c o n s i s t e d  o f  qeocherr,ical sampling, 

g e o l o g i c a l  mapping, s u r f a c c  s x , p l i n g ,  l i n e - c u t t i n g ,  and prospec- 

t i n g .  A crew varyincj i a  nuri.ber from 7 t o  12 ri.ei1 was employed. 

The showing i s  on t h e  e a s t  f l a n k  of t h e  Coast  Range 

Batholi'i:?ic Complex wi th in  f i v e  mi l e s  o f  t h e  cmin c o n t a c t  w i th  

t h e  Zazs l ton  Group. Most o f  t h e  showing i s  u n d e r l a i n  by two main 

i ~ t r c z i v e  rock  types ,  a  medium g ra ined  soda g r a n i t e  and a  g r a n i t i c  

qua r t z - f e ld spa r  porphyry.  A r o o f  pendant o f  massive, f i n e  gra ined  

v o l c a n i c  r o c k s  o f  t h e  Hazel ton Group caps  t h e  i n t r u s i v e  rocks  i n  

t;-.e c e n t r a l  and nor thwes te rn  p o r t i o n  o f  t h e  p r o p e r t y .  A swarm o f  

p o s t - m i n e r a l i z a t i o n  dykes r ang ing  i n  composit ion from d i o r i t e  t o  

quar-tz-monzonite i n t r u d e s  a11 rock  t y p e s  i n  t h e  a r e a .  

Molybdenite m i n e r a l i z a t i o n  i s  exposed d i scon t inuous ly  

i a  two of t h e  t h r e e  major c r e e k s  d r a i n i n g  t h e  p r o p e r t y  (Mantle 

ar,d z o s s a n ) .  The two zones a r e  8,500 f e e t  a p a r t .  Molybdenite 

s c c u r s  i n  each zone f o r  h o r i z o n t a l  d i s t a n c e s  o f  2,000 t o  2,500 

f e e t  and through v e r t i c a l  d i s t a n c e s  o f  1000 t o  1500 f e e t ,  between 

e l e v a t i o n s  2,000 and 3,500 f e e t .  The MoS2 m i n e r a l i z a t i o n  i s  

l o c a l i z e d  l a r g e l y  i n  the. soda g r a n i t e  and t h e  g r a n i t i c  qua r t z -  



f e l d s p a r  porphyry.  I n  bo th  zones, no lybden i t e  i s  ve ry  f i n e  g ra ined  

and occurs  mainly a s  f i n e  f l a k e s  a long  t h e  margins o f  narrow qua r t z -  

p y r i t e  ve ins ,  e i t h e r  a s  d i s c r e e t  i n d i v i d u a l  v e i n s  o r  i n  stockworks, 

and t o  a  minor e x t e n t  on d r y  f r a c t u r e  s u r f a c e s  and a s  dissemina- 

t i o n s .  c h a l c o p y r i t e ,  i n  minor amounts i s  f r e q u e n t l y  a s s o c i a t e d  

wi th  bo th  p y r i t e  and niolybdenite. 

The s t r u c t u r e  o f  t h e  p r o p e r t y  i s  r e l a t i v e l y  complex and 

dominated by t h r e e  main s e t s  of  f r a c t u r e s  a s  fo l lows:  

1. N30° - 40°w, d i p p i n g  s t e e p l y  t o  t h e  southwest  

2 .  Due n o r t h  an6 v e r t i c a l  

3. ~ 3 8 ' ~  and v e r t i c a l  

The f i r s t  s e t ,  s t r i k i n g  ~ 4 2 ~ ~  and d ipp ing  s t e e p l y  t o  t h e  

southwest ,  i s  by f a r  t h e  predominant s t r u c t u r e  and i s  c h a r a c t e r i z e d  

by a  number o f  shear  zones which a c t e d  a s  l o c i  f o r  er~~placement  of  

t h e  n a j o r i t y  o f  p o s t  m i n e r a l i z a t i o n  dykes.  

Iiydrothermal a l t e r a t i o n  occurs  i n  wide ly  s e p a r a t e d  a r e a s .  

S i l i c i f i c a t i o n ,  f e l d s p a t h i z a t i o n  and s e r i c i t i z a t i o n  a r e  t h e  main 

types ,  and a r e  conrnonly a s s o c i a t e d  w i t h  molybdenite m i n e r a l i z a t i o n .  

The a l t e r a t i o n  i s  s t r u c t u r a l l y  c o n t r o l l e d ,  and i s  most i n t e n s e l y  

developed a long  f a u l t s  and shea r  zones 

Although t h e  grade o f  molybdenite m i n e r a l i z a t i o n  i s  v e r y  

low on t h e  p r e s e n t l y  exposed s u r f a c e s ,  t h e  p r o p e r t y  h a s  s e v e r a l  

f a v o r a b l e  f e a t u r e s  which should be  cons idered  c a r e f u l l y  b e f o r e  

d e c i d i n g  f u t u r e  work on t h e  p r o p e r t y .  These f e a t u r e s  can be sum- 

marized a s  fo l lows:  
/ 1 



i) Molybdenite m i n e r a l i z a t i o n  occu r s  over a l a r g e  a r e a  i n  

wide ly  s e p a r a t e d  l o c a l i t i e s .  

ii) The mine ra l i zed  zones a r e  a s s o c i a t e d  w i t h  geochemical 

anomalies o f  even g r e a t e r  e x t e n t .  

iii) Quar tz -ve in  stockworks occur i n  two zones 8,500 f e e t  

a p a r t .  

i v )  H y d r o t h e r ~ a l  a l t e r a t i o n  i s  widespread and i s  i n t e n s e  

l o c a l l y .  

v )  The a r e a  h a s  a v a r i e d  and prolonged igneous h i s t o r y .  

v i )  Xolybdenite i s  ve ry  f i n e  g ra ined .  

v i i )  The g r a n i t i c  qua r t z - f e ld spa r  porphyry, b e l i e v e d  t o  be 

t h e  source  o f  molybdenite m i n e r a l i z a t i o n ,  may extend a t  dep th  

from Gossan Creek t o  Mantle Creek. 

CONCLUSIONS 

Geologica l  mapping and sampling a long  Gossan and Mantle 

Creeks and geochemical s o i l  sampling over  t h e  h e a v i l y  t imbered 

h i l l s i d e s  between t h e  two c reeks  h a s  confirmed t h e  presence  o f  low 

grade  molybdenite m i n e r a l i z a t i o n  i n  two d i s t i n c t  zones exposed i n  

Mantle and Gossan Creeks.  Both zones a r e  a s s o c i a t e d  wi th  r e l a -  

t i v e l y  l a r g e  geochemical anomalies.  

Although t h e  grade o f  m i n e r a l i z a t i o n  i s  very  low on 

p r e s e n t l y  exposed s u r f a c e s ,  l a r g e  p o r t i o n s  o f  t h e  mine ra l i zed  

zones could n o t  be t e s t e d  because o f  i n a c c e s s i b i l i t y .  Therefore ,  

t h e  p o s s i b i l i t y  o f  a b e t t e r  grade o f  m i n e r a l i z a t i o n  i n  p r e s e n t l y  

unexposed o r  i n a c c e s s i b l e  a r e a s  cannot  b e  excluded.  



Diamond d r i l l i n g  i s  t h e  o n l y  method o f  f u r t h e r  exp lo r ing  

t h e  p o t e n t i a l  o f  t h e  p rope r ty .  

RECOMWENDATIONS 

Four thousand f e e t  o f  diamond d r i l l i n g  a r e  proposed t o  

t e s t  t h e  two mine ra l i zed  zones i n  Gossan and Mantle Creeks.  The 

c o s t s  o f  such a  program a r e  es t i i aa ted  a t  $115,000. 

'Iowever, i n  view o f  (i) t h e  low qrade of r i ~ i n e r a l i z a t i o n  

and (ii) t h e  f a c t  t h a t  enough work h a s  been done on t h e  p r o p e r t y  

i n  1965 and 1966 t o  a l low r e t e n t i o n  of t h e  c la ims  f o r  pe r iods  

varyi-g  from 3 t o  5 yea r s ,  it i s  proposed t h a t  no work be done on 

t h e  p r o 2 e r t y  i n  1967. The proposed program and t h e  p o t e n t i a l  o f  

t h e  s r o p e r t y  should be  reviewed a t  a  l a t e r  d a t e .  Fu ture  work 

would depend on t h e  p r o g r e s s  o f  e x p l o r a t i o n  i n  t h e  Terrace-Usk a r e a .  



INTRODUCTION 

The Ki t imat  River  molybdenite showing was d i scovered  and 

s t a k e d  by AMAX Explora t ion ,  Inc .  personne l  i n  t h e  e a r l y  p a r t  o f  

t h e  1965 C e n t r a l  B . C .  P rospec t ing  Program. A pre l imina ry  evalu-  

a t i o n  program c o n s i s t i n g  o f  g e o l o g i c a l  mapping, geochemical 

sanlpling, and an induced p o l a r i z a t i o n  survey was c a r r i e d  o u t  i n  

l a t e  sumner and e a r l y  f a l l  o f  1965. The r e s u l t s  o f  t h e  prelirriin- 

a r y  i n v e s t i g a t i o n ,  e s p e c i a i l y  wi th  r e g a r d  t o  sorr~e h i g h l y  anomalous 

Mo v a l u e s  i n  t h e  water  d r a i n i n g  t h e  p rope r ty ,  were cons idered  

s u f f i c i e n t l y  encouraging t o  war ran t  a  more d e t a i l e d  s u r f a c e  pro- 

g r a x  i n  1966. 

The fo l lowing  r e p o r t  i s  concerned wi th  t h e  work c a r r i e d  

o u t  i n  1966, t h e  r e s u l t s  ob ta ined ,  t h e  p o t e n t i a l  o f  t h e  p rope r ty ,  

and t h e  reconniendations f o r  f u t u r e  e x p l o r a t i o n .  

Locat ion and Access 

The p r o p e r t y  i s  on t h e  upper r eaches  o f  t h e  Ki t imat  

River,  t h i r t y - t w o  a i r  m i l e s  s o u t h e a s t  o f  Terrace ,  and about twenty 

r..iles upstream from t h e  i n t e r s e c t i o n  o f  t h e  Ki t imat  River  and 

Xighway 2 5 .  Thi s  i n t e r s e c t i o n ,  which was used a s  a  h e l i c o p t e r  

l a n d i c g  s i te ,  i s  twenty-one miles froril Te r r ace  and f i f t e e n  m i l e s  

frorfi Ki t imat ,  where a  deep  water  harbour  and docking f a c i l i t i e s  

e x i s t  (See F i g u r e s  1 and 2 ) .  

For fou r t een  of t h e  twenty miles between Highway 25  and 

t h e  c e n t r e  o f  t h e  p rope r ty ,  t h e  Ki t imat  River  v a l l e y  i s  w e l l  

b r a ided ,  w i th  an average width  o f  one mi l e  and a  g rade  o f  one and 





:< . *. . . ., : .  . ,. 
one h a l f  p e r c e n t .  For t h e  remaining s i x  m i l e s  t h e  r i v e r '  t r a v e r s e s  

A t  t h e  p r e s e n t  t ime,  t h e  p r o p e r t y  is a c c e s s i b l e  o n l y  by 

33 ;Li -2- . 
h e l i c o p t e r .  

.. . . .. ...~~ ~ . 
~ -.-.- . 

Proper ty  

I n i t i a l l y  t h e  p rc )e r ty  c o r ~ p r i s e d  256 c;aiKs s t a k e d  

d u r i n g  t h e  surmer o f  1965 by personne l  o f  t h e  C e n t r a l  B .C .  Pros- 

p e c t i n g  Program a c t i n g  a s  zgents  f o r  Soutnwest Potash Corpora t ion .  

A t o t a l  o f  131 c la ims  o f  t h e  o r i g i n a l  256 have been r e t a i n e d .  Work 

c z r r i c c  o u t  on t h e  p r o p e r t y  i n  1965 and 1966 w i l l  a l l ow  r e t e n t i o n  

o f  t h s  c la ims  f o r  p e r i o d s  v a r y i n g  from 3 t o  5 y e a r s .  The r e l e v a n t  

d a t a  f o r  t h e  131  c l a i im  cor..prising t h e  p r o p e r t y  a r e  given i n  Table  

I I ( S e e  a l s o  F igu re  1 0 ) .  

PZYS LGG2APSY 

Topoqraphy 

The p r o p e r t y  l i e s  i n  mountainous t e r r a i n  o f  t h e  Coast  

Zange Physiographic  Province.  The west  boundary o f  t h e  c l a im  

a r e a  is. t h e  Ki t imat  River  which a t  t h i s  p o i n t  f lows approximately  

due n o r t h .  The topography i s  g e n e r a l l y  rugged w i t h  s t e e p  s l o p e s  

r i s i n g  from t h e  f l o o r  o f  t h e  main v a l l e y  ( a t  e l e v a t i o n  1 ,400 f e e t )  

t o  e i e v a t i o n s  o f  5,000 f e e t  on t h e  nearby r i d g e s  

The p r o p e r t y  i s  deeply  d i s s e c t e d  by t h r e e  w e s t e r l y  flow- 

i n g  t r i b u t a r i e s  o f  t h e  Ki t imat  R ive r .  Prom n o r t h  t o  sou th  t h e y  

a r e  Gossan, Lamp, and Mantle Creeks .  C h a r a c t e r i s t i c a l l y ,  s l o p e s  

on t h e  w a l l s  o f  t h e  V-shaped v a l l e y s  a r e  e i t h e r  ve ry  s t e e p ,  a s  i n  



Kant le  and Lamp Creeks, o r  p r e c i p i t o u s ,  a s  on t h e  sou th  wa l l  o f  

Gossan Creek, where c l i f f s  1,500 f e e t  h i g h  ex tend  l a t e r a l l y  f o r  

2,500 f e e t .  Two narrow p l a t e a u s  between 3,500 and 4,500 f e e t  i n  

e l e v a t i o n  s e p a r a t e  t h e  t h r e e  V-shaped v a l l e y s .  

The MoSZ showings a r e  l o c a t e d  below t i m b e r l i n e  on Gossan 

and Mantle Creeks between e l e v a t i o n s  o f  2,000 and 3,500 f e e t .  

Weather 

The annual  p r e c i p i t a t i o n  a t  Ki t imat  River  i s  about 80 

inches .  Eeavy snowfa l l s  occur d u r i n g  t h e  w in t e r  xonths ,  and warm 

r a i n y  wez.tker i s  t h e  r u l e  6i l r ing t h e  sunnier. On occas ions ,  a s  i n  

1966, ';he sumiers  can be  e x t r e n e l y  wet.  

With t h e  excep t ion  o f  l o c a l i z e d  snow banks r e s u l t i n g  

from s l i d e s  i n  bo th  Gossan and Mantle Creeks, t h e  p r o p e r t y  i s  f r e e  

o f  snow by t h e  f i r s t  week i n  June below an e l e v a t i o n  o f  3,000 f e e t .  

Above 3,000 f e e t ,  snow p e r s i s t s  u n t i l  t h e  end o f  Zme .  

Evidence o f  heavy s p r i n g  f l o o d i n g  was no ted  i n  t h e  lower 

r e a c h e s  o f  Mantle, Lamp, and Gossan Creeks.  

Water 

Abundant water  i s  a v a i l a b l e  from t h e  Ki t imat  River and 

w i t h i n  t h e  d r a i n a g e  systems o f  i t s  t r i b u t a r i e s  on t h e  p r o p e r t y .  

T  irc~ber 

Below t h e  4,500 f o o t  l e v e l ,  t h e  p r o p e r t y  i s  b l anke ted  

by a  t h i c k  f o r e s t  cover c h a r a c t e r i z e d  by l a r g e  t r e e s  and an absence 

o f  undergrowth,  I-Iemlock and f i r  a r e  conunon, and a r e  a s  much a s  

four  f e e t  i n  diameter  and 150 f e e t  i n  h e i g h t .  



REVIEW OF i?ORK DONE I N  1965 

S t a k i n g  of t h e  p r o p e r t y  began i n  June, 1965. Addi t ional  

c l a i n s  were stalced and soxe o f  t h e  e a r l i e r  c la ims  were re -s taked  

i n  August and September. 

Beginning i n  June, p re l imina ry  p rospec t ing  was done i n  

t h e  more remote a r e a s  o f  Cle p r o p e r t y  and a long  t h e  t h r e e  n a i n  

c r e e k s  named Gossan, L a p ,  2nd Nafitle.  Geological  assessment o f  

t h e  p r o p e r t y  began i n  September when S .  J. Car ryer  and R . H .  McMillan 

napped N?.ntle and Gossan Creeks and t h e  c l a im  l o c a t i o n  l i n e s  i n  

t h e  ccn-kral  a r e a  o f  t h e  p rope r ty .  Sonie geochez ica l  s t r e a r ,  s e d i -  

r e n t  znd s o i l  s a r q d i n ~  were done concur ren t ly  wi th  t h e  geo log ica l  

rr,aspii>g. 

An induced p o l a r i z a t i o n  survey u s i n g  t h e  v a r i a b l e  f r e -  

quency 1;:ethod was done by b:cPhar Geophysics Limited a long t h e  

l o c a ~ i i o n  l i n e s  and a c c e s s i b l e  s e c t i o n s  o f  t h e  c r e e k s .  The survey  

t o t a l l e d  3 . 5  l i n e  rc i les .  No anorcialies were found i n d i c a t i n g  t h a t  

t h e r e  i s  no app rec i ab l e  m o u n t  o f  p y r i t e  a s s o c i a t e d  wi th  t h e  

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

A t o t a l  o f  6 1  f e e t  o f  bedrock was t e s t e d  by c h i p  and 

channel  s a n p l i n g  t o  e s t a b l i s h  t h e  background o f  molybdenum i n  bo th  

mine ra l i zed  and unni ineral ized a r e a s .  

The reconna issance  geoche~uical  s a ~ p l i n g  was done t o  

d e f i n e  t h e  l i m i t s  of  rr801ybdenuni m i n e r a l i z a t i o n  i n  Gossan and Nant le  

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

o t h e r  a r e a s  o f  s i g n i f i c a n t  m i n e r a l i z a t i o n .  S o i l  samples were 



c o l l e c t e d  a t  300 f o o t  i n t e r v a l s  a long  t h e  l o c a t i o n  l i n e s  and t h e  

I.P. survey l i n e s .  Water and s i l t  samples were c o l l e c t e d  i n  t h e  

d ra inage  systeifls of  Gossan, Lamp, and Mantle Creeks and from sev- 

e r a l  c r eeks  f lowing i n t o  t h e  e a s t  s i d e  o f  Ki t imat  R ive r .  The 

s t r eam sediment and water  sampling confirmed t h e  wide d i s t r i b u t i o n  

of molybdenum i a i n e r a l i z a t i o n ,  b u t  s u f f i c i e n t  work t o  l i m i t  t h e  

a r e a s  o f  i n t e r e s t  was n o t  corr.pleted. ?'he san.ple d e n s i t y  was i n -  

s u f f i c i e n t  t o  o u t l i n e  s;secif i c  ano~rialous a r e a s .  

The cor;bination of t h e  molybdenun-bearing f l o a t  o f  

a l t e r e d  quar-Lz-veined a c i d i c  rock,  s c a t t e r e d  p o s i t i v e  s o i l  sampling 

r e s u l t s ,  and t h e  h i g h l y  anor.,alous molybdenum-bearing wa te r s  f lowing 

i n t o  Gossan and Mantle Creelcs was s u f f i c i e n t l y  encouraging t o  

j u s t i f y  an e x t e n s i v e  procjran: o f  d e t a i l e d  geo log ica l  mapping, s o i l  

sampling, and rock  c h i p  s m p l i n g  i n  1966. 

WORK DONE I N  1966 

General  Sta tement  

The o b j e c t i v e s  o f  t h e  1966 program were (i) t o  e s t a b l i s h  

t h e  e x t e n t  and grade o f  molybdenite m i n e r a l i z a t i o n ,  (ii) t o  sup- 

plement and r e f i n e  t h e  geo log ica l  d a t a  ob ta ined  d u r i n g  t h e  1965 

program, (iii) t o  p rospec t  f o r  o t h e r  a r e a s  o f  ntolybdenite miner- 

a l i z a t i o n ,  and ( i v )  t o  o u t l i n e  p o s s i b l e  d r i l l  t a r g e t s .  

The work c o n s i s t e d  of l i n e  c u t t i n g ,  p lane  t a b l e  mapping, 

s e o l o g i c a l  mapping, geochemical s o i l  sampling, and rock  c h i p  

sampling.  

The personne l ,  under t h e  s u p e r v i s i o n  o f  P.W .Richardson, 

c o n s i s t e d  o f  two geologists,A.C.Gambardella and A. Wenban-Smith, 
1 



two jun ior  a s s i s t a n t s ,  one cook, and two t o  f i v e  l a b o r e r s .  

A c h a r t e r e d  h e l i c o p t e r  was used t o  supply t h e  camp and 

t o  f e r r y  crews w i t h i n  t h e  p r o p e r t y .  

F i e l d  work was s t a r t e d  on May 2 7  and ended on October 

6 t h .  The cartip was c lo sed  and a l l  personne l  were xoved o u t  on 

October 9 t h .  

E.stablishmcnt of Conk-01 

The b a s i c  c o n t r o i  f o r  a l l  phases  o f  work on t h e  p r o p e r t y  

was prov ided  by an u n c o n t r o l l e d  1 "  = 500'  contour  map made by 

Lockwood SGrvey Corpora t ion  Limited froin e x i s t i n g  a i r  photo cover-  

age 02 t h e  a r e a .  

Plane t a b l e  xapping was done along t h e  base  l i n e  between 

t h e  mouths o f  Gossan and Kant le  Creeks and was extended up  t h e  

skove c r e e k s  t o  t h e  a r e a s  o f  molybdenite m i n e r a l i z a t i o n  . The 

> lane  t a b l e  s t a t i o n s  s e rve6  a s  primary c o n t r o l  f o r  t h e  geo log ica l  

y~,zpping and f o r  t h e  rock  c h i p  sampling a long  t h e  c r eek  v a l l e y s .  

\,%ere p l ane  t a b l e  mapping was n o t  p o s s i b l e ,  c o n t r o l  s t a t i o n s  were 

s s t a j l i s h e d  a long  Mantle and Gossan Creeks by t h e  t a p e  and compass 

netinod . 

I n  t h e  h e a v i l y  t imbered h i l l s i d e s  between t h e  c reeks ,  

a c c u r a t e  compass and cha in  l i n e s  were e s t a b l i s h e d  a t  400 f o o t  

i n t e r v a l s ,  and p i c k e t s  were p l aced  a- t  i n t e r v a l s  of  200 h o r i z o n t a l  

f e e t  a long  each l i n e .  The slopes covered by t h e  g r i d  average 45', 

and sane s e c t i o n s  a r e  between 55' and 60".  E s t a b l i s h i n g  t h e s e  

l i n e s ,  was t h e r e f o r e ,  l abour ious  and c o s t l y ,  b u t  (i) t h e  presence  



of  h i g h l y  anomalous Mo v a l u e s  i n  t h e  water  o f  s p r i n g s  a long t h e  

base  of t h e  s l o p e  and (ii) t h e  inaccuracy  in t roduced  by t h e  

s imple  cozpass  and pace method a long  t h e  very  s t e e p  s l o p e s  j u s t i -  

f i e d  t h e  c o s t s  i n c u r r e d  i n  e s t ab l i s f ing  t h e  g r i d .  A t o t a l  o f  27 

l i n e  xr,iles oE g r i d  was completed. 

The g r i d  was used a s  c o n t r o l  f o r  geo log ica l  mapping 

and f o r  t h e  geochemical s o i l  survey.  

Geoloqical  Mappinq 

Geological  napping was c a r r i e d  o u t  i n  bo th  Mantle and 

Gossan Creeks  on a s c a l e  o f  1 "  = 1 0 0 ' .  The a r e a  between t h e  

c r e e k s  was ra2ped on a  s c a l e  o f  1 "  = Z O O ' ,  u s i n g  t h e  g r i d  l i n e s  

a s  c o n t r o l .  The rest o f  t h e  p r o p e r t y  was mapped i n  reconna issance  

f a s h i o n  wi th  t h e  a i d  o f  t h e  1 "  = 500 '  contour  map, a e r i a l  photos,  

and a l t i m e t e r .  I n  a r e a s  o f  no rock  exposures ,  t h e  unde r ly ing  rock  

types  were mapped by examining t h e  rock  r u b b l e  i n  geochemical 

sample h o l e s .  

Geocher,ical Sampling 

Geochemical samples were c o l l e c t e d  a long  t h e  g r i d  l i n e s  

a t  200' i n t e r v a l s .  The a r e a  t e s t e d  i n  t h i s  f a sh ion  i s  approxi-  

mate ly  two and one h a l f  square  rniles.  Reconnaissance geochemical 

s a n p l i n g  was done i n  t h e  remainder o f  t h e  p r o p e r t y  and i n  a r e a s  

a d j a c e n t  t o  t h e  c l a im  group. 

Rock Chip Samplinq 

Rock c h i p  sampling was done t o  t e s t  t h e  grade o f  molyb- 

d e n i t e  m i n e r a l i z a t i o n  i n  Mantle and Gossan Creeks.  The samples, 



each weighing approximately 10  pounds, were taken  i n  t e n  f o o t  

l e n g t h s ,  spaced a t  about 100 '  i n t e r v a l s .  A t o t a l  of  1088 l i n e a r  

f e e t  o f  samples were c o l l e c t e d .  Of t hese ,  771 were s e n t  f o r  assay 

t o  Coast  E ld r idge  i n  Vancouver and 317 t o  t h e  AMAX Exp lo ra t ion  

geochemical l a b o r a t o r y  i n  Smithers  . 
REGIONAL GEOLOGY 

General  Sta tement  

The p r o p e r t y  i s  on t h e  e a s t e r n  f l a n k  o f  t h e  Coast  Range 

B a t h o l i t h i c  Complex, f i v e  m i l e s  i n s i d e  t h e  c o n t a c t  w i t h  t h e  

Hazelton Group o f  predominantly v o l c a n i c  rocks .  The bu lk  o f  t h e  

i n t r u s i v e  complex i s  be l i eved  t o  b e  o f  Cretaceous Age, and h a s  

been i n t r u d e d  i n t o  t h e  J u r a s s i c  Hazelton sequence.. 

A roof  pendant o f  massive, u n d i f f e r e n t i a t e d  v o l c a n i c  

rocks  o f  t h e  Hazel ton Group c rops  o u t  p a r t l y  w i t h i n  t h e  p r o p e r t y .  

A second roo f  pendant corc,posed o f  Pa leozoic  c r y s t a l l i n e  l imes tone  

a s s o c i a t e d  wi th  a  sequence o f  T r i a s s i c  sedimentary r o c k s  has  been 

mapped by t h e  G.S.C. on t h e  upper r eaches  o f  Hi rsch  and McKay 

Creeks, j u s t  west  o f  t h e  p r o p e r t y .  

Numerous n o r t h w e s t e r l y  t r e n d i n g  dykes r ang ing  i n  compo- 

s i t i o n  from d i o r i t e  t o  quartz-monzonite c u t  t h e  i n t r u s i v e  complex 

and t h e  Hazelton v o l c a n i c  r o c k s .  

I n t r u s i v e  Rocks 

Seve ra l  phases  of -the Coas t  Range B a t h o l i t h i c  Complex 

have been mapped i n  t h e  a r e a .  From o l d e s t  t o  youngest  t h e s e  

phases  a r e :  

1 
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i) a gabbro f a c i e s  

ii) a ho rnb lende -b io t i t e  d i o r i t e  f a c i e s  

iii) a wh i t e  b i o t i t e  g r a n o d i o r i t e  

The gabbro and t h e  ho rnb lende -b io t i t e  d i o r i t e  a r e  p a r t  

o f  a  complex heterogeneous s u i t e  of  r o c k s  f o r n i n g  t h e  border  f a c i e s  

o f  t h e  Coast  Range B a t h o l i t h .  The rocks  o f  t h e s e  f a c i e s  a r e  

b e l i e v e d  t o  be  t h e  product  o f  i n t e r a c t i o n  between t h e  i n t r u s i v e  

and t h e  o l d e r  se6inientary and v o l c a n i c  rocks .  

The wn i t e  b i o t i t e  g r a n o d i o r i t e  c h a r a c t e r i s t i c  o f  t h e  

i nne r  r a c i e s  of  t h e  Coast  Range i n t r u s i v e s  i s  by f a r  t h e  most 

abuilzant and cont inuous rock  t y p e  i n  t h e  a r e a s  a d l a c e n t  t o  t h e  

p r o p e r t y .  With t h e  except ion  of l o c a l  v a r i a t i o n  i n  t h e  b i o t i t e  

c o n t e n t ,  t h e  rock  i s  remarkably uniform i n  bo th  t e x t u r e  and com- 

p o s i t i o n .  

The c o n t a c t  between t h e  rocks  o f  t h e  border  f a c i e s  and 

t h o s e  o f  t h e  i nne r  f a c i e s  i s  g e n e r a l l y  g r a d a t i o n a l .  I n  p l aces ,  

however, t h e  border  f a c i e s  i s  mis s ing  and t h e  wh i t e  b i o t i t e  grano- 

d i o r i t e  o f  t h e  i nne r  f a c i e s  fornLs s h a r p  i n t r u s i v e  c o n t a c t s  w i th  

t h e  v o l c a n i c  and sedimentary r o c k s .  

The p r o p e r t y  i s  u n d e r l a i n  p r e d o n ~ i n a t l y  by a  medium 

g ra ined  soda g r a n i t e .  It v a r i e s  s u f f i c i e n t l y  i n  t e x t u r e  and 

composit ion from t h e  wh i t e  b i o t i t e  g r a n o d i o r i t e  t o  be  mapped a s  a  

d i f f e r e n t  u n i t ,  b u t  i t s  exac t  r e l a t i o n s h i p  wi th  t h e  l a t t e r  h a s  n o t  

been e s t a b l i s h e d .  



! :  

S t r u c t u r e  
i 

A swarm of no r thwes t e r ly  t r e n d i n g  dykes, which ex tend  

w e l l  beyond t h e  l i m i t s  o f  t h e  map a rea ,  a r e  t h e  main s t r u c t u r a l  
i 

f e a t u r e .  The i r  uniform nor thwes t e r ly  t r e n d  and t h e  corresponding 

I 

i 
I o r i e n t a t i o n  o f  topographic  l i n e a r s  ob ta ined  from a i r  photos  sugges t  
I 

t h a t  t h e  p r o p e r t y  l i e s  a long a t e c t o n i c  weakness o f  r e g i o n a l  o r  

sub reg iona l  e x t e n t .  The dykes a r e  i n t ruded  a long shear  zones and 

major j o i n t  f r a c t u r e s .  
? 

A twenty f o o t  wide shear  zone ex tending  from t h e  head 

o f  Davies Creek i n t o  t h e  n o r t h e a s t  co rne r  o f  t h e  p r o p e r t y  and 

t r e n d i n g  nor thwes t  i s  t h e  most conspicuous s t r u c t u r e  mapped i n  t h e  

a r e a .  

GEOLOGY O F  THE CLAIM GROUP 

General  S t a t e n e n t  

Molybdenite m i n e r a l i z a t i o n  i s  exposed i n  two V-shaped 

v a l l e y s  c o n t a i n i n g  Gossan and Mantle Creeks which f low nor th-  

e a s t e r l y  i n t o  t h e  Ki t imat  River .  The two a r e a s  a r e  approximately  

8 ,500  f e e t  a p a r t .  

The m i n e r a l i z a t i o n  i n  bo th  zones i s  a s s o c i a t e d  wi th  

a c i d  igneous rocks  and i s  acconapanied by weak i r o n  ox ide  s t a i n i n g .  

A roo f  pendant o f  u n d i f f e r e n t i a t e d  v o l c a n i c  r o c k s  of t h e  Hazelton 

Group s e p a r a t e s  t h e  two zones.  

The a r e a  h a s  a complex g e o l o g i c a l  h i s t o r y  r e s u l t i n g  from 

s e v e r a l  p e r i o d s  of igneous a c t i v i t y  and r e l a t i v e l y  i n t e n s e  s t r u c -  

t u r  a 1  deformat ion.  I n t e r p r e t a t i o n ,  however, i s  h indered  consid-  



i 
I e r a b l y  by t h e  s c a r c i t y  of rock  exposure throughout  most o f  t h e  

I p r o p e r t y  and t h e  i n a c c e s s i b i l i t y  o f  c l i f f s  i n  bo th  mine ra l i zed  
! 

i zones.  

! Hazelton Group 

A roo f  pendant composed o f  niediuii, t o  dark  green, massive, 

i 
! u n d i f f e r e n t i a t e d  volcai-.ic r o c k s  o f  t h e  Hazelton Group crops  o u t  on 

t h e  n o r t h  and wes t - cen t r a l  p o r t i o n  02 t h e  p rope r ty .  The Hazelton 
! 
I 

Group i s  t h e  o l d e s t  rock  t y p e  i n  t h e  p r o p e r t y  and i s  b e l i e v e d  t o  

j be oE J u r a s s i c  A c p .  The rock  i s  uniformly f i n e  gra ined  and com- 

porsd  o f  feld-;par,  qua r t z ,  b i o t i t e ,  and hornblende.  The grade o f  

I ir,e-tzxorphism i s  r e l a t i v e l y  low, and t h e  main a l t e r a t i o n  p roduc t s  

i 
: a r e  e p i d o t e  and c h l o r i t e .  Along t h e  c o n t a c t  w i th  t h e  g r a n i t i c  
j 

qua r t z - f e ld spa r  porphyry t h e  v o l c a n i c  roclcs a r e  f i n e l y  b r e c c i a t e d  

and y r a n i t i z e d .  

Molybdenite m i n e r a l i z a t i o n  i s  g e n e r a l l y  absen t  except  

near  t h e  c o n t a c t  w i th  t h e  g r a n i t i c  qua r t z - f e ld spa r  porphyry i n  

Gossan Creek where spo rad ic  MoS2-bearing q u a r t z  v e i n s  were no ted .  

I n t r u s i v e  Rocks 

General  Statement 

The i n t r u s i v e  roclcs unde r ly ing  t h e  p r o p e r t y  show con- 

s i d e r a b l e  v a r i a t i o n  i n  t e x t u r e  and. conpos i t i on ,  and d i f f e r  s i g n i f -  
. . 

i c a n t l y  from t h e  rocks  of t h e  sur rounding  b a t h o l i t h .  Two main 

i n t r u s i v e  facie.;, soda g r a n i t e  and g r a n i t i c  qua r t z - f e ld spa r  

porphyry;  two pre-mineral  dykes, a p l i t e  and f o l i a t e d  f e l d s p a r  ; 

and a  v a r i e t y  o f  post -mineral  dykes r a n g i n g  i n  conpos i t i on  from 



d i o r i t e  t o  quartz-monzonite have been mapped on t h e  p rope r ty .  

D e t a i l e d  d e s c r i p t i o n s  of t h e s e  rocks  a r e  given i n  subsequent 

s e c t i o n s  o f  t h e  r e p o r t .  

Molybdenite m i n e r a l i z a t i o n  i s  l o c a l i z e d  l a r g e l y  i n  t h e  

soda g r a n i t e  and t h e  g r a n i t i c  qua r t z - f e ld spa r  porphyry. 

The age r e l a t i o n s h i p  between t h e  v a r i o u s  rock  t y p e s  i s  

d i s c u s s e d  i n  t h e  s e c t i o n  on Igneous H i s t o r y  below. A t e n t a t i v e  

age sequence wi th  respec- t  t o  MoSZ m i n e r a l i z a t i o n  i s  given i n  

Table  I. 

Youngest 

O ldes t  

TABLE I 

TAELE OF FORMATIONS 

In t e rmed ia t e  Dykes Post-molybdenite 
Quartz-Monzonite Dykes n ~ i n e r a l i z a t i o n  i n  
D i o r i t e  Dykes 

A p l i t e  Dykes 
G r a n i t i c  Quar tz-Feldspar  Porphyry 
F o l i a t e d  Feldspar-Porphyry Dyke ( ? )  
Soda G r a n i t e  
White B i o t i t e  Granod io r i t e  

White B i o t i t e  Granod io r i t e  

White b i o t i t e  g r a n o d i o r i t e  c rops  o u t  on a r i d g e  on t h e  

extreme nor thwes te rn  margin o f  t h e  p rope r ty ,  and i s  t h e  most 

abundant rock  t y p e  i n  t h e  a r e a s  a d j a c e n t  t o  t h e  p r o p e r t y .  The 

r o c k  h a s  a uniform medium-grained t e x t u r e  and is composed o f  wh i t e  

f e l d s p a r  (70%). q u a r t z  (15-20%). b i o t i t e  (5-10%) and hornblende 

(2%) . 
I n  t h i n  s e c t i o n ,  euhedra l  c r y s t a l s  of p l a g i o c l a s e  e x h i b i t  



a s t r o n g  t o  moderate normal zoning and range  i n  composit ion from 

Anzo t o  An36. Potash f e l d s p a r  ( p e r t h i t i c  i n  p a r t )  c o n s t i t u t e s  

10% of t h e  rock  and occurs  a s  anhedra l ,  p o i k i l i t i c  g r a i n s  i n t e r -  

1 s t i c i a l  t o  p l a g i o c l a s e .  S t r a i n e d  q u a r t z  i s  i n t e r s t i t i a l  t o  bo th  

f e l d s p a r s  and appears  t o  be  r e p l a c i n g  them. Unal te red  f l a k e s  of 

brown b i o t i t e  and hornblende l a t h s  a r e  t h e  mafic  c o n s t i t u e n t s .  

Accessory amounts of  sphene, x a g n e t i t e  and a p a t i t e  a r e  p r e s e n t .  

With t h e  excep t ion  o f  a  s l i g h t  s e r i c i t i z a t i o n  o f  p l ag io -  

c l a s e  co re s ,  t h e  rock  is r e l a t i v e l y  f r e e  o f  a l t e r a t i o n  p roduc t s .  

Soda Gran i t e  

This  rock  c o n s t i t u t e s  t h e  main i n t r u s i v e  body on t h e  

p r o p e r t y .  It u n d e r l i e s  most of  t h e  e a s t e r n  and sou th -cen t r a l  

p o r t i o n s  o f  t h e  p r o p e r t y .  The c o l o r  v a r i e s  from l i g h t  p ink t o  

l i g h t  g r e y  and t h e  t e x t u r e  from medium g ra ined  hypidiomorphic 

g ranu la r  t o  s u b p o r p h y r i t i c .  The l a t t e r  t e x t u r e  occu r s  o n l y  a long  

t h e  r i d g e  tops ,  i n d i c a t i n g  t h a t  t h e  c u r r e n t  l e v e l  o f  e ros ion  i s  

c l o s e  t o  t h e  o r i g i n a l  i n t r u s i v e  s u r f a c e  l e v e l .  I r r e s p e c t i v e  o f  

t e x t u r e  and c o l o r ,  t h e  composit ion is  e s s e n t i a l l y  50 - 60% p l a g i o -  

c l a s e ,  1 5  - 20% K-feldspar,  1 5  - 2G% q u a r t z ,  and 2  - 5% b i o t i t e .  

Microscopic examination o f  a  r e p r e s e n t a t i v e  specimen 

from Mantle Creek gave t h e  fo l lowing  r e s u l t s :  

p l a g i o c l a s e  - euhedra l  t o  subhedra l  g r a i n s ,  wi th  weak t o  

moderate normal zoning and g e n e r a l l y  poor twinning.  

The composit ion v a r i e s  from Ang t o  Anl2. The c o r e s  

e x h i b i t  s t r o n g  t o  moderate a l t e r a t i o n  t o  s e r i c i t e  and 



minor e p i d o t e .  

K-feldspar - occur s  a s  c o a r s e  anhedral  g r a i n s  o f  s t r i n g  

p e r t h i t e ,  i n t e r s t i t i a l  t o  t h e  p l a g i o c l a s e .  Also a s  r i m s  

around t h e  p l a g i o c l a s e .  Frequent ly  t h e  p e r t h i t e  i s  

c l o s e l y  a s s o c i a t e d  wi th  q u a r t z ,  sugges t ing  a s imul tan-  

eous c r y s t a l l i z a t i o n  o f  t h e  two mine ra l s  e i t h e r  a s  a 

l a t e  c o t e c t i c  c r y s t a l l i z a t i o n  o r  a s  hydrothermal r e p l a c e -  

ment. 

Q u a r t z  - anhedral  g r a i n s ,  w i t h  undula tory  e x t i n c t i o n .  

B i o t i t e  - brown, medium-sized f l a k e s ,  o c c u r r i n g  s i n g l y  o r  i n  

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

Opaque Minerals  - f i n e l y  d i ssemina ted  d u s t  o f  i r o n  ox ides  and 

minor amounts o f  euhedra l  p y r i t e .  

A p a r t i a l  chemical a n a l y s i s  o f  one sample o f  soda g r a n i t e  

gave t h e  fo l lowing  r e s u l t s :  

Sio, p,O - CaO 

71.7 3.0 4.48 0.825 

F o l i a t e d  Fe ldspar  Porphyry Dyke 

A da rk  grey,  f o l i a t e d  f e l d s p a r  porphyry c rops  o u t  i n t e r -  

m i t t e n t l y  a long  a narrow zone on t h e  n o r t h  s l o p e  o f  Gossan Creek 

between e l e v a t i o n s  o f  2,000 and 2,500 f e e t .  The t e x t u r e  i s  por- 

phyr i t i c  w i th  phenocrys t s  o f  subhedra l  fedspar  and rounded q u a r t z  

"eyes"  s e t  i n  a dark  grey,  a p h a n i t i c  ma t r ix .  The pronounced f o l i -  

a t i o n  r e s u l t s  from t h e  p l a n a r  o r i e n t a t i o n  of b i o t i t e  l a t h s .  



F r a c t u r i n g  i s  g e n e r a l l y  weak excep t  i n  a r e a s  of shea r ing .  

Along i t s  n o r t h e r n  margin t h e  f e l d s p a r  porphyry e x h i b i t s  

a c h i l l e d  c o n t a c t  a g a i n s t  t h e  Hazelton v o l c a n i c s .  The sou the rn  

c o n t a c t  i s ,  f o r  t h e  most p a r t ,  covered by al luvium, b u t  i n  one 

l o c a l i t y  a c o n t a c t  with t h e  g r a n i t i c  qua r t z - f e ld spa r  porphyry is 

exposed, and t h e  l a t t e r  rock  t y p e  farms a c h i l l e d  na rg in  a g a i n s t  

t h e  porphyry.  

The exposure p a t t e r n  and t h e  t e x t u r e  i n d i c a t e  t h a t  t h e  

f e l d s p a r  porphyry i s  a dyke, 20 t o  50 f e e t  wide, i n t ruded  p a r a l l e l  

t o  t h e  cou r se  o f  Gossan Creek. 

Molybdenite m i n e r a l i z a t i o n  i s  g p n e r a l l y  absen t  and it 

was r eco rded  o n l y  a t  one l o c a l i t y  near  t h e  c o n t a c t  w i th  t h e  g r a n i t i c  

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

I n  t h i n  s e c t i o n ,  t h e  p l a g i o c l a s e  phenocrys t s  show a 

pronounced o s c i l l a t o r y  e x t i n c t i o n ,  and a compos i t iona l  range  o f  

An3o t o  An40. They c o n s t i t u t e  20% o f  t h e  rock .  A l k a l i  f e l d s p a r  

( p e r t h i t e )  occurs  a s  anhedra l  phenocrys t s  ( l e s s  than  10%) and a s  

f i n e  g ra ined  g raph ic  i n t e rg rowths  w i t h  q u a r t z  i n  t h e  groundmass. 

Q u a r t z  phenocrys t s  make up 10% o f  t h e  rock .  They have s l i g h t l y  

r e s o r b e d  bo rde r s  and wavy e x t i n c t i o n  due t o  s t r a i n i n g .  B i o t i t e  

which c o n s t i t u t e s  approximately  12% o f  t h e  r o c k  i s  t h e  on ly  mafic  

p r e s e n t .  

Accessory amounts o f  magnet i te ,  p y r i t e ,  a p a t i t e ,  and 

z i r c o n  a r e  t h e  remaining c o n s t i t u e n t s .  

A l t e r a t i o n  o f '  p l a g i o c l a s e  t o  s e r i c i t e  and b i o t i t e  t o  

I 



c h l o r i t e  i s  widespread b u t  g e n e r a l l y  weak. 

G r a n i t i c  Quar tz-Feldspar  Porphyry 

A body o f  pink,  g r a n i t i c  rock  ou tc rops  a s  a s t e e p  c l i f f  

on t h e  sou th  s l o p e  of Gossan Creek, between e l e v a t i o n s  of 2,000 

and 3,500 f e e t .  The geometr ic  con f igu ra t ion ,  e s p e c i a l l y  w i t h  

r e g a r d  t o  i t s  sou the rn  ex tens ion ,  remains l a r g e l y  undetermined 

because on ly  t h e  lower p o r t i o n  o f  t h e  c l i f f  i s  a c c e s s i b l e .  The 

r i d g e  over looking  t h e  c l i f f  c o n t a i n s  l i t t l e  o r  n o t  ou tc rop .  The 

t e x t u r e  o f  t h e  rock  v a r i e s  from n~.edium-grained s u b p o r p h y r i t i c  t o  

f i n e  g ra ined  p o r p h y r i t i c .  Two f a c i e s  have been recognized:  

a )  A p o r p h y r i t i c  ~i luscovi te  border  f a c i e s  

b )  A s u b p o r p h y r i t i c  b i o t i t e  f a c i e s .  

a )  The p o r p h y r i t i c  f a c i e s  occu r s  a t  o r  near  t h e  c o n t a c t  

w i th  t h e  o l d e r  v o l c a n i c  rocks  and i n  dykes and apophyses. Mega- 

s c o p i c a l l y  t h e  rock  i s  composed o f  p ink  t o  bu f f  subhedral  f e l d s p a r  

phenocrys t s  (30%) and rounded q u a r t z  "eyes"  (10-15%). s e t  i n  a  f i n e  

g ra ined  groundmass of q u a r t z  and f e l d s p a r .  Muscovite i n  euhedra l  

f l a k e s  (2%) is t h e  o n l y  mafic  c o n s t i t u e n t  and i s  d i a g n o s t i c  o f  

t h i s  f a c i e s .  

I n  t h i n  s e c t i o n ,  t h e  f e l d s p a r  phenocrys t s  c o n s i s t  of  

20% s o d i c  p l a g i o c l a s e  ( A n g - ~ n ~ ~ )  and 10% p e r t h i t e .  The p l a g i o -  

c l a s c  c r y s t a l s  g e n e r a l l y  show corroded edges and some a r e  bad ly  

s h a t t e r e d  and a l t e r e d .  The p e r t h i t e  occu r s  a s  subhedra l  pheno- 

c r y s t s  and a s  r e a c t i o n  r i m s  around t h e  p l a g i o c l a s e ,  sugges t ive  o f  
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1 a  replacement o r i g i n .  Quar tz  "eyes" (10-15%) a r e  c l e a r ,  with 
I 

I 
i resorbed c r y s t a l  edges and wavy e x t i n c t i o n s .  Some a r e  d i s t i n c t l y  
i 
I I ovoid i n  shape and have a  crude alignment. Muscovite occurs a s  

1 
euhedral,  inc lus ion-f ree  f l akes ,  and it appears t o  be of primary 

i o r i g i n .  
i 

A l t e r a t i o n  of p lag ioc lase  t o  s e r i c i t e  i s  widespread and 
! 

I l o c a l l y  very i n t e n s e .  

! The groundmass i s  composed of a  n i i c roc rys ta l l ine  aggre- 

ga te  of quar t z  and fe ldspar  (mainly a l k a l i ) .  

b)  The subporphyr i t ic  b i o t i t e  f a c i e s  grades impercept ibly 

i n t o  t h e  r,iuscovite f a c i e s  a s  t h e  con tac t  v i t h  t h e  volcanic  rocks 

i s  approached. The t e x t u r e  i s  medium grained and weakly porphy- 

r i t i c .  The primary mineral  c o n s t i t u e n t s  are:  qua r t z  (25%). f e ld -  

spar  ( 6 5 % ) ,  and b i o t i t e  ( 2 % ) .  

I n  t h i n  sec t ion ,  t h e  f e l d s p a r s  a r e  composed of sod ic  

p l a g i o c l a s e  (An8 - An12), p e r t h i t e  and o r thoc lase .  The plagio-  

c l a s e  c r y s t a l s  occur a s  subhedral,  cloudy g r a i n s  with a l b i t e  

twinning. Some c r y s t a l s  show weakly o s c i l l a t o r y  zoning. Ortho- 

c l a s e  i s  d i s t ingu i shed  frorii p l a g i o c l a s e  by i t s  c l e a r  appearance 

and l ack  of twinning. P e r t h i t e  i s  l a r g e l y  i n t e r s t i c i a l  and 

c l o s e l y  a s soc ia ted  with quar tz ,  forming coarse-grained, graphic  

intergrowths,  sugges t ive  of a  l a t e  c o t e c t i c  c r y s t a l l i z a t i o n  of t h e  

two miner a1 s . 
B i o t i t e  occurs  a s  ind iv idua l  f l a k e s  with ragged edges, 

p a r t l y  a l t e r e d  t o  c h l o r i t e  and as  unal te red ,  f ine-grained aggre- 

1 



g a t e s  of  apparent ly secondary o r i g i n .  
! 

1 The s i m i l a r i t y  i n  t h e  a n o r t h i t e  content  of t h e  plagio-  

c l a s e s  and t h e  g rada t iona l  contac t  between t h e  two f a c i e s  i n d i c a t e  

1 t h a t  they  a r e  p a r t  of  t h e  same i n t r u s i o n  r a t h e r  than two d i s t i n c t  

I 
i i n t r u s i v e  phases.  A p a r t i a l  chemical a n a l y s i s  of one sample of  

I t h e  subporphyr i t ic  f a c i e s  i n d i c a t e s  t h a t  t h e  rock i s  composition- 

a l l y  equiva lent  t o  a  l eucogran i t e .  The a n a l y s i s  i s  a s  follows: 

Sio, E.22 N ~ , O  - c a0 

7 4 . 2  6 . 0  3.03 0.250 

A p l i t e  Dylces 

Several  a p l i t e  dykes ranging i n  width from 10 inches t o  

20 f e e t  have been mapped throughout t h e  proper ty .  Most of them 

occur i n  Gossan Creek, e i t h e r  wi th in  o r  pe r iphera l  t o  t h e  g r a n i t i c  

quar tz- fe ldspar  porphyry. They a r e  t y p i c a l l y  pink i n  color ,  with 

a  f ine-grained sugary t e x t u r e  and conLposed of  pink fe ldspar ,  

qua r t z ,  and accessory amounts of  euhedral  p y r i t e  c r y s t a l s .  Occa- 

s i o n a l  molybdenite-bearing quar t z  v e i n l e t s  i n d i c a t e  t h a t  they  a r e  

of  pre-molybdenum minera l i za t ion  age. The c l o s e  s p a c i a l  r e l a t i o n -  

s h i p  and t h e  mineralogical  s i m i l a r i t y  with t h e  g r a n i t i c  quartz-  

f e ldspa r  porphyry s t r o n g l y  sugges ts  t h a t  t h e  a p l i t e  dykes a r e  

g e n e t i c a l l y  r e l a t e d  t o  t h e  porphyry. 

D i o r i t e  Dykes 

Two d i o r i t e  dykes, both approximately 40 f e e t  wide, 

occur near t h e  heads of Gossan and Mantle Creeks r e spec t ive ly .  



The c o l o r  i s  da rk  green and t h e  t e x t u r e  i s  medium-grained hypidio-  

morphic g r a n u l a r .  They a r e  composed o f  60% l i g h t  g rey  f e l d s p a r ,  

35% maf ics  (hornblende,  b i o t i t e ,  minor p y ~ o x e n e )  , 5% q u a r t z  and 

acces so ry  amounts o f  magnet i t e  and p y r i t e .  The massive, unf rac-  

t u r e d  n a t u r e  o f  t h e  dykes and t h e  l a c k  o f  molybdenite minera l iza -  

t i o n  i n d i c a t e  t h a t  t h e y  a r e  p o s t  molybdenite m i n e r a l i z a t i o n  i n  age. 

Quartz-Nonzonite Dykes 

Quartz-monzonite dykes r a n g i n g  i n  width  from 5 t o  30 

f e e t  a r e  widely  d i s t r i b u t e d  throughout  t h e  proper ty ,  b u t  a r e  

e s p e c i a l l y  abundant a long  t h e  wes te rn  margin o f  t h e  map a r e a .  

The dykes g e n e r a l l y  e x h i b i t  a  w e l l  developed p o r p h y r i t i c  t e x t u r e ,  

and t h e y  va ry  i n  c o l o r  f r o n  l i g h t  g rey  t o  medium grey .  They are 

composed o f  phenocrys t s  o f  wh i t e  t o  b u f f  f e l d s p a r  (10 - 15% of  

t h e  rock )  and q u a r t z  (5% of t h e  rock )  se t  i n  a  f i n e  g ra ined  m a t r i x  

o f  f e l d s p a r ,  q u a r t z ,  and b i o t i t e .  

I n t e r m e d i a t e  Dykes 

In t e rmed ia t e  dykes o f  a n d e s i t i c  composit ion r ang ing  i n  

width  from 1 t o  5  f e e t  occur throughout  t h e  p rope r ty .  These 

dykes are l i g h t  t o  medium green i n  c o l o r ,  a p h a n i t i c ,  and g e n e r a l l y  

u n f r a c t u r e d .  They c u t  a l l  o t h e r  rock  t y p e s  on t h e  p rope r ty ,  and 

c l e a r l y  r e p r e s e n t  t h e  l a s t  s t a g e  o f  igneous a c t i v i t y  i n  t h e  a r e a .  

S t r u c t u r e  

General  Sta tement  

The s t r u c t u r e  o f  t h e  p r o p e r t y  i s  r e l a t i v e l y  complex and 

v a r i e d .  The predominant s t r u c t u r a l  f e a t u r e  i s  a  s w a r m  o f  pos t -  



m i n e r a l i z a t i o n  dykes s t r i k i n g  nor thwest  and d ipp ing  s t e e p l y  t o  

t h e  southwest .  

Shears ,  f a u l t s ,  quar tz -ve in  stockworks, and l o c a l l y  

i n t e n s e  f r a c t u r i n g  occur throughout  t h e  map a r e a ,  sugges t ing  t h a t  

t h e  p r o p e r t y  l i e s  w i t h i n  a s t r u c t u r a l l y  anomalous zone. 

F a u l t s  and Shears  

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

v a l l e y s  o f  Gossan and Mantle Creeks .  Three shear  d i r e c t i o n s  have 

been recognized  i n  t h e  map a rea :  (i) N30° - 40°w, d i p p i n g  s t e e p l y  

t o  t h e  southwest ,  (ii) n o r t h  and (iii) ~ 3 8 " ~ ,  both  wi th  v e r t i c a l  

d i p s .  The f i r s t  s e t ,  N30° - 40°W, i s  t h e  predominant s t r u c t u r e  

and i s  r e f l e c t e d  by topographic  l i n e a r s  which extend beyond t h e  

l i m i t s  o f  t h e  p r o p e r t y .  Most o f  t h e  post -mineral  dykes a r e  i n t r u -  

ded a long  t h i s  s e t .  

A l l  of  t h e  s h e a r s  a r e  c h a r a c t e r i z e d  by zones of i n t e n s e  

a l t e r a t i o n  and f r a c t u r i n g  va ry ing  i n  width  from a few inches  t o  

1 5  f e e t .  These zones weather e a s i l y  by comparison wi th  t h e  

a d j a c e n t  rocks ,  l e a v i n g  deeply  i n c i s e d  g u l l i e s  a long  t h e  s l o p e s  

o f  Mantle and Gossan Creeks.  

The d i r e c t i o n  and magnitude o f  d isplacement  of  t h e  f a u l t s  

and s h e a r s  cannot  be  measured because they  occur i n  t h e  same rock  

type  wi th  no marker ho r i zons .  A t  s e v e r a l  l o c a l i t i e s ,  fragments 

o f  v o l c a n i c  r o c k s  s i m i l a r  t o  t h o s e  forming a roo f  pendant i n  t h e  

c e n t r a l  and n o r t h e r n  p o r t i o n  o f  t h e  p r o p e r t y  were no ted  i n  t h e  

gouge zones o f  major s h e a r s  t r e n d i n g  ~ 3 0 ~ 2 4 0 ~ ~ .  Since  no v o l c a n i c  
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rock  ou tc rops  occur i n  t h e  immediate v i c i n i t y  o f  t h e s e  f a u l t s ,  

d i sp lacements  o f  cons ide rab le  magnitude must have taken  p l a c e  

a long  t h i s  s e t  o f  s h e a r s .  S imi l a r  occur rences  w e r e  n o t  noted 

i n  t h e  o t h e r  two shear  d i r e c t i o n s  i n  t h e  map a r e a .  

Q u a r t z  Vein Stockworks 

Q u a r t z  v e i n  stockworks occur i n  Nant le  and Gossan Creeks 

where t h e y  a r e  a s s o c i a t e d  wi th  su1phi.de m i n e r a l i z a t i o n ;  ~kie' 
~. 

stockworks a r e  b e s t  developed i n  t h e  g r a n i t i c  qua r t z - f e ld spa r  
.,, 

, - 
porphyry i n  Gossan Creek where t h e y  have been no ted  i n a r e a s  2,000 

. . 
f e e t  a p a r t ,  averag ing  8 v e i n s  per  square  f o o t .  .. . 

. .. . 
Three s e p a r a t e  stockworks 100 t o  150 f e e t  wide occur 

q I .- . . 
: .< 

over a d i s t a n c e  o f  2,000 f e e t  i n  Nant le  Creek. The i n t e j l s ~ t y , : o f  
* A 

',I 
.Y,J 

e: 
v e i n i n g  r anges  from 4 t o  9 v e i n s  pe r  square  f o o t .  P, 

*),. 
-... , . . . . ,-a 8 

J o i n t s  and F r a c t u r e s  v,, . 
? 

- 
F r a c t u r i n g  is an impor tan t  s t r u c t u r a l  f e a t u r e  on .+$he 

, -.. 
, i .  - 

p r o p e r t y  because it h a s  been l a r g e l y  r e s p o n s i b l e  f o r  t h e  l o c a l i -  

z a t i o n  o f  most o f  t h e  rnolybdenite m i n e r a l i z a t i o n  i n  q u a r t z  v e i n s  

and a s  smears on f r a c t u r e  p l anes  

R e s u l t s  o f  S t e r e o n e t  P l o t s  

A lower hemisphere p l o t  o f  (i) j o i n t s  and f r a c t u r e s ,  

(ii) shea r s ,  f a u l t s ,  and dykes and (iii) minera l ized  q u a r t z  v e i n s  

and f r a c t u r e s  f o r  t h e  e n t i r e  map a r e a  was made i n  o rde r  t o  d e t e r -  

mine t h e  predominant s t r u c t u r a l  t r e n d s  and t h e  r e 1  a t i onsh ip ,  i f  

any, between s t r u c t u r e  and m i n e r a l i z a t i o n .  The d a t a  are unequa l ly  

d i s t r i b u t e d  over t h e  c l a im  group and consequent ly  t h e  r e s u l t s  a r e  



n o t  s t a t i s t i c a l l y  sound. However, t h e  s t e r e o n e t  p l o t s  do prov ide  

a  gene ra l  i n d i c a t i o n  o f  t h e  s t r u c t u r a l  t r e n d s  

The predominant a t t i t u d e s  o f  t h e  p l o t t e d  s t r u c t u r a l  

f e a t u r e s  a r e  l i s t e d  below under t h e i r  r e s p e c t i v e  headings  i n  o r d e r  

o f  d e c r e a s i n g  concen t r a t i ons :  

1) J o i n t s  and F r a c t u r e s  

a )  ~ 4 2 ' ~ ,  d i p p i n g  7 4 ' ~ ~  
b) ~ 5 0 ' ~ .  d i p p i n g  8 0 ' ~ ~  
c )  North, d ipp ing  8 0 ' ~  

2 )  Shears ,  T a u l t s ,  and Dykes 

a )  ~ 4 0 ' ~ .  d ipp inq  8O0sW 
b) ~ 3 8 ' ~ .  v e r t i c a l  
c )  N ~ O W  t o  N ~ O ' E ,  v e r t i c a l  

3)  Minera l ized  Q u a r t z  Veins and F r a c t u r e s  

a )  N ~ O E ,  v e r t i c a l  
b) N40°W, d ipp ing  60°sw 
c )  N38OE, d i p p i n g  5 5 O N W  

The above d a t a  show t h a t  t h e  predominant a t t i t u d e  o f  

j o i n t s  and f r a c t u r e s  i s  N42'~,  d ipp ing  7 4 ' ~ ~ .  This  c o i n c i d e s  w e l l  

w i t h  t h e  dominant o r i e n t a t i o n  o f  shea r s ,  f a u l t s ,  and dykes ( N ~ O O W ,  

d i p p i n g  8 0 ' ~ ~ ) .  The t h e o r y  proposed is t h a t  most of  t h e  s h e a r i n g  

occu r red  a long  p r e - e x i s t i n g  j o i n t  p l anes .  These p l anes  probably  

r e p r e s e n t  l a r g e  t e n s i o n  f r a c t u r e s  developed w i t h i n  t h e  Coast  Range 

I n t r u s i v e  Complex a s  a  r e s u l t  o f  coo l ing .  These f r a c t u r e s  were 

l a t e r  i n t r u d e d  by swarms o f  pos t -mine ra l i za t ion  dykes.  The exten-  

s i o n  o f  dykes, shea r s ,  and f a u l t s  beyond t h e  l i m i t s  o f  t h e  p r o p e r t y  

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



l o c a l  n a t u r e .  

The p r e f e r r e d  o r i e n t a t i o n  o f  minera l ized  q u a r t z  v e i n s  

and f r a c t u r e s  i s  N ~ ' E  w i t h  a  v e r t i c a l  d i p .  Th i s  a t t i t u d e  agrees  

w i t h  a  secondary b u t  w e l l  de f ined  a t t i t u d e  o f  j o i n t s  and f r a c -  

t u r e s  ( n o r t h / 8 0 ° ~ ~ ) .  Two o t h e r  o r i e n t a t i o n s  o f  minera l ized  q u a r t z  

v e i n s  and f r a c t u r e s  (N4O0~/6O0S~  and ~ 3 7 ~ ~ / 5 5 ' ~ ~ )  have t h e  same 

s t r i k e  a s  t h e  two major o r i e n t a t i o n s  of f a u l t s ,  shea r s ,  and dykes 

(n40°w/800~w and ~ 3 8 ~ ~ / 9 0 ' ) ,  b u t  less s t e e p  d i p s .  The d i p  v a r i -  

a t i o n s  may be a t t r i b u t e d  t o  l o c a l  r o t a t i o n  o f  p r e - e x i s t i n g  

f r a c t u r e s  by t h e  i n t r u s i v e  p roces ses  a s s o c i a t e d  w i t h  m i n e r a l i z a t i o n .  

I n  gene ra l  it can be s a i d  t h a t  n i i ne ra l i za t ion  i s  s t r u c t u r a l l y  con- 

t r o l l e d ,  and t h a t  t h e  c o n t r o l l i n g  s t r u c t u r e  c o i n c i d e s  roughly  wi th  

t h e  predominant s t r u c t u r a l  f e a t u r e s  o f  t h e  a rea ,  which a r e  prob- 

a b l y  of r e g i o n a l  e x t e n t .  

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

General  Sta tement  

The fo l lowing  s u l p h i d e s  i n  o rde r  o f  d e c r e a s i n g  abundance 

have been observed: p y r i t e ,  molybdenite,  c h a l c o p y r i t e .  A l l  t h r e e  

mine ra l s  occur mainly i n  narrow q u a r t z  v e i n s  and t o  a  minor e x t e n t  

a long  d r y  f r a c t u r e s  and a s  f i n e  d i s semina t ions .  

P y r i t e  i s  g e n e r a l l y  p r e s e n t  i n  amounts o f  l e s s  than  1% 

b u t  i s  ve ry  widespread.  It occu r s  e i t h e r  a lone  o r  i n  a s s o c i a t i o n  

wi th  molybdenite and c h a l c o p y r i t e  i n  q u a r t z  ve ins ,  and i s  p r e s e n t  

i n  acces so ry  amounts i n  most o f  t h e  igneous rocks .  

Cha lcopyr i t e  h a s  been observed i n  q u a r t z  ve ins ,  conunonly 



j a s s o c i a t e d  wi th  molybdenite and p y r i t e .  

Molybdenum Mine ra l i za t ion  

D i s t r i b u t i o n  

Known nlolybdenum m i n e r a l i z a t i o n  i s  exposed i n  Gossan and 

t Mantle Creeks, two of t h e  t h r e e  major c r eeks  d r a i n i n g  t h e  p rope r ty .  

! 
! I n  Gossan Creek, low qrade MoS, i s  exposed over a h o r i z o n t a l  

d i s t a n c e  of 2,500 f e e t  and through a v e r t i c a l  d i s t a n c e  o f  1.500 

f e e t .  Sur face  mapping and geochemical sampling i n d i c a t e  t h a t  t h e  

n o r t h e r n  boundary of t h e  zone i s  d e f i n e d  by Gossan Creek. How- 

ever ,  i t s  eas t -west  and sou thern  e x t e n s i o n s  remain undef ined 

because o f  t h e  cont inuous overhurden i n  t h o s e  a r e a s .  

I n  Mantle Creek, molybdenite i s  exposed d i scon t inuous ly  

over a h o r i z o n t a l  d i s t a n c e  o f  2,000 f e e t  a long  t h e  narrow c reek  

bed and through a h e i g h t  of  1,000 f e e t .  The nrolybdenum mine ra l i -  

z a t i o n  i s  open i n  bo th  d i r e c t i o n s  a t  r i g h t  ang le s  t o  t h e  creelc. 

Mode o f  Occurrence 

Molybdenum r i l inera l iza t ion  occu r s  a s  t h e  su lph ide  MoS,. 

No molybdenum ox ides  were recognized  on t h e  p rope r ty .  The molyb- 

d e n i t e  i s  c h a r a c t e r i s t i c a l l y  f ine-gra ined  and occurs  a s  spo rad ic  

d i s s e m i n a t i o n s  a long  t h e  margins o f  q u a r t z  ve ins ,  and t o  a minor 

e x t e n t  on d r y  f r a c t u r e  s u r f a c e s ,  and a s  f i n e  d i s semina t ions .  

Quartz-Veins and Quartz-Vein Stockworks 

I n  bo th  mine ra l i zed  a r e a s ,  molybdenite-bearing qua r t z -  

v e i n s  range  from less t h a n  1/16" t o  1/4". MoS, i s  r e s t r i c t e d  

a lmost  e n t i r e l y  t o  t h e  margins o f  t h e  v e i n s .  



I n  Gossan Creek, t h r e e  weakly minera l ized  stockworks, 

r ang ing  i n  width  from 50 t o  150 f e e t ,  were de f ined .  The stockworlcs 

a r e  a l l  con ta ined  w i t h i n  t h e  g r a n i t i c  qua r t z - f e ld spa r  porphyry.  

The v e i n  i n t e n s i t y  ranges  from 6 t o  1 2  v e i n s  per  square  foo t ,  b u t  

g e n e r a l l y  l e s s  t h a n  50% o f  t h e  v e i n s  a r e  mine ra l i zed .  S ing le ,  

wide ly  spaced quartz-MoS, v e i n s  occur i n  t h e  i n t e r v e n i n g  a r e a s .  

I n  bo th  stockwork and s i n g l e  ve ins ,  t h e  d i s t r i b u t i o n  o f  MoS2 a long  

t h e  s t r i k e  i s  e r r a t i c ,  and, f r e q u e n t l y ,  MoS2-bear i n g  v e i n s  become 

b a r r e n  w i t h i n  a  few inches .  Occasional  randomly o r i e n t e d  qua r t z -  

MoS, v e i n s  were no ted  i n  t h e  vo lcan ic  r o c k s  and i n  t h e  grey  f e l d -  

spa r  porphyry where t h e y  come i n  c o n t a c t  w i th  t h e  g r a n i t i c  

qua r t z - f e ld spa r  porphyry.  

I n  Mantle Creek, t h r e e  a r e a s  o f  q u a r t z  v e i n  stockwork 

were o u t l i n e d .  The i r  diiinensions va ry  from 100 t o  150 f e e t ,  and 

they  a l l  occur i n  t h e  soda g r a n i t e .  The ve in  i n t e n s i t y  ranges  

front  4 t o  1 2  v e i n s  per  square  f o o t .  A s  i n  Gossan Creek, l e s s  t h a n  

50% of t h e  v e i n s  a r e  mine ra l i zed  and each ve in  shows e r r a t i c  MoSZ 

c o n t e n t .  The a r e a s  between t h e  stockworks a r e  c h a r a c t e r i z e d  by 

b a r r e n  s t r e t c h e s  o f  up t o  50 f e e t  w i t h  occas iona l  s i n g l e ,  MoS2- 

b e a r i n g  q u a r t z  v e i n s .  

Dry F r a c t u r e s  

Molybdenite o c c u r r i n g  a s  smears on d r y  f r a c t u r e s  i s  

r e l a t i v e l y  r a r e  and o f  minor importance i n  bo th  minera l ized  zones.  

Upon c l o s e  i n spec t ion ,  many of t h e  d r y  f r a c t u r e s  r e v e a l  a  t h i n  

c o a t i n g  o f  q u a r t z .  It i s  t h e r e f o r e ,  l i k e l y  t h a t  many, i f  n o t  a l l .  



of  t h e  so -ca l l ed  d r y  f r a c t u r e s  a r e  r e a l l y  f i n e  molybdenite- 

b e a r i n g  q u a r t z  v e i n s .  

Disseminat ions  

Disseminated MoS, i s  g e n e r a l l y  absen t  i n  bo th  niineral-  

i z e d  zones.  1n Gossan Creek, f i n e l y  d i ssemina ted  MoS2 was no ted  

a t  one l o c a l i t y  i n  t h e  g r a n i t i c  qua r t z - f e ld spa r  porphyry, and i n  

Mantle Creek, c o a r s e l y  d i ssemina ted  MoS2 was found a long  a  t h r e e  

i nch  wide zone o f  i n t e n s e l y  K-feldspathized soda g r a n i t e .  A 

f r a g i ~ e n t  o f  f l o a t  o f  s i r c i l a r ,  h i g h l y  K-feldspathized rock  assayed 

0.33% MoS,. The source  of t h i s  f l o a t  was t r a c e d  t o  an i n a c c e s s i b l e  

c l i f f  a t  t h e  head o f  Gash Creek, a  s o u t h e r l y  f lowing t r i b u t a r y  o f  

lviantle Creek.  

A l t e r  a t i o n  

The e f f e c t s  o f  hydrothermal a l - t e r a t i o n  a r e  p r e s e n t  

throughout  t h e  map a r e a .  A v a r i e t y  o f  a l t e r a t i o n  types ,  which 

i n c l u d e  s i l i c i f i c a t i o n ,  f e l d s p a t h i z a t i o n ,  s e r i c i t i z a t i o n ,  

c h l o r i t i z a t i o n ,  h e m a t i t i z a t i o n ,  c a r b o n i t i z a t i o n ,  and e p i d o t i z a -  

t i o n  have been no ted  i n  a d d i t i o n  t o  s u l p h i d i z a t i o n  ( p y r i t e ,  

molybdenite,  c h a l c o p y r i t e )  d i s cus sed  i n  a  p rev ious  s e c t i o n  o f  

t h i s  r e p o r t .  

A l l  o f  t h e  a l t e r a t i o n  types ,  w i t h  t h e  except ion  o f  

e p i d o t i z a t i o n ,  occur w i t h i n  t h e  mine ra l i zed  zones.  S i l i c i f i c a t i o n  

and f e l d s p a t h i z a t i o n  and t o  a  l e s s e r  e x t e n t  s e r i c i t i z a t i o n  a r e  t h e  

a l t e r a t i o n  t y p e s  most c o n s i s t e n t l y  a s s o c i a t e d  wi th  molybdenite 

m i n e r a l i z a t i o n .  



For t h e  most p a r t  t h e  a l t e r a t i o n  i s  s t r u c t u r a l l y  con- 

t r o l l e d  and occu r s  a long  shear  zones, f a u l t s ,  and f r a c t u r e s .  

Because o f  t h e  s c a r s i t y  o f  rock  exposures,  t h e  zonal  d i s t r i b u t i o n  

o f  a l t e r a t i o n  t y p e s  could  n o t  be f i r m l y  e s t a b l i s h e d  beyond t h e  

f o l l o w i n g ~ e n e r a l  o b s e r v a t i o n s .  

1) I n c r e a s e  o f  s i l i c i f i c a t i o n ,  l a r g e l y  a s  q u a r t z  f r a c t u r e  

f i l l i n g  and t o  a  l e s s e r  e x t e n t  a s  pe rvas ive  s i l i c i f i c a t i o n ,  i n  t h e  

m i n e r a l i z e d  zones i n  Mantle and Gossan Creeks .  

2 )  F e l d s p a t h i z a t i o n ,  man i f e s t  a s  a  p ink  c o l o r a t i o n  o f  

t h e  rock  i s  r e s t r i c t e d  aln,ost  e x c l u s i v e l y  t o  a r e a s  o f  v i s i b l e  

s u l p h i d e  m i n e r a l i z a t i o n  i n  bo th  Mantle and Gossan Creeks. I n  t h e  

l a ~ t e r  t h e  f e l d s p a t n i z a t i o n  i s  g e n e r a l l y  pervas ive ,  whereas i n  

Nant le  Creek it occurs  e x c l u s i v e l y  a long  t i g h t  f r a c t u r e s .  

3 )  S e r i c i t i z a t i o n  i s  b e s t  developed i n  a r e a s  o f  su lph ide  

miner a i i s a  t i o n .  However, it a l s o  occu r s  throughout  t h e  p r o p e r t y  

and i s  g e n e r a l l y  ve ry  i n t e n s e  a long  a l l  s h e a r s  and f a u l t  zones. 

C a r b o n i t i z a t i o n ,  h e n a t i t i z a t i o n .  c h l o r i t i z a t i o n ,  and 

e p i d o t i z a t i o n  occur i n  va ry ing  deg rees  throughout  t h e  map a r e a  

and a r e  u n r e l a t e d  t o  s u l f i d e  m i n e r a l i z a t i o n .  C a r b o n i t i z a t i o n ,  

mainly a s  c a l c i t e  and t o  a  l e s s e r  e x t e n t  a s  s i d e r i t e ,  and hemati-  

t i z a t i o n  g e n e r a l l y  occur t o g e t h e r  a long  shear  zones.  Epido t iza -  

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

c h l o r i t i z a t i o n  occu r s  i n  v a r y i n g  degrees  i n  a l l  r ock  t y p e s  a s  an 

a l t e r a t i o n  produc t  o f  t h e  mafic  c o n s t i t u e n t s .  



Iqneous H i s t o r y  

General  Statement 

Prom a s tudy  of t e x t u r a l  and mine ra log ica l  v a r i a t i o n s ,  

c o n t a c t  f e a t u r e s ,  and s p a t i a l  r e l a t i o n s h i p s ,  some g e n e r a l i z a t i o n s  

can be drawn concerning (i) t h e  g e n e t i c  r e l a t i o n s h i p s  between t h e  
j 

1 i n t r u s i v e  rock  types ,  (ii) t h e i r  mode o f  emplacement, (iii) t h e  

1 c r o n o l o g i c a l  sequence o f  e v e n t s .  
I 

Sequence o f  Ever.ts 

The wh i t e  b i o t i t e  g r a n o d i o r i t e  i s  t h e  o l d e s t  rock  t y p e  

i n  t h e  a r e a .  It i s  t h e  most common and uniform member o f  t h e  

i n n e r  f a c i e s  of  t h e  Coast  Range B a t h o l i t h i c  Complex, and i s  

probably  o f  l a t e  Mesozoic o r  e a r l y  Cenozoic age.  

The r e l a t i o n s h i p  between t h e  wh i t e  b i o t i t e  g r a n o d i o r i t e  

and t h e  soda g r a n i t e  can no t  be  determined by d i r e c t  geo log ica l  

evidence,  s i n c e  c o n t a c t s  between t h e  two rock  t y p e s  a r e  n o t  

exposed w i t h i n  t h e  p r o p e r t y .  The soda g r a n i t e  may r e p r e s e n t  a 

~o in te r~~poraneous ,  more a c i d  phase  of t h e  wh i t e  b i o t i t e  g r a n o d i o r i t e ,  

o r ,  n o r e  l i k e l y ,  a  l a t e r  and s e p a r a t e  i n t r u s i v e  phase .  The l a t t e r  

hypo thes i s  i s  favoured by t h e  writer on t h e  b a s i s  o f  t h e  s i m i l a r i t y  

i n  conpos i t i on  and c l o s e  s p a t i a l  r e l a t i o n s h i p  t h a t  e x i s t  between 

t h e  soda g r a n i t e  and t h e  g r a n i t i c  q u a r t z  f e l d s p a r  porphyry, which 

i s  d e f i n i t e l y  younger t h a n  t h e  b i o t i t e  g r a n o d i o r i t e .  The s i m i -  

l a r i t y  i n  composit ion i s  shown by a p a r t i a l  chemical  a n a l y s i s  o f  

t h e  two r o c k s  (See Pages 18 and 22 ) and t h e  composit ion o f  p lag io-  

c l a s e s  i n  t h e  ?.ng t o  Anl* range  f o r  bo th  r o c k s .    he s i m i l a r i t y  i n  



composit ion and c l o s e  s p a t i a l  r e l a t i o n s h i p  t o  t h e  younger rock  

type  sugges t s  t h a t  t h e  soda g r a n i t e  is more c l o s e l y  r e l a t e d  i n  

t ime t o  t h e  i n t r u s i o n  o f  t h e  g r a n i t i c  q u a r t z  f e l d s p a r  porphyry 

than  t o  t h a t  o f  t h e  b i o t i t e  g r a n o d i o r i t e  and i s  t h e r e f o r e  younger , 

t h a n  t h e  b i o t i t e  g r a n o d i o r i t e .  

The p o s i t i o n  o f  t h e  f o l i a t e d  f e l d s p a r  porphyry i n  t h e  

sequence o f  e v e n t s  i s  n o t  e s t a b l i s h e d .  The rock  i s  o f  p re -  

m i n e r a l i z a t i o n  age and o l d e r  t han  t h e  g r a n i t i c  q u a r t z  f e l d s p a r  

p o r p h y r y , s i n c e i t  is i n t r u d e d  by t h e  l a t t e r .  Composi t ional ly  it i s  

more c l o s e l y  r e l a t e d  t o  t h e  whi te  b i o t i t e  g r a n o d i o r i t e  and prob- 

a b l y  r e p r e s e n t s  a  l a t e  phase o f  t h e  g r a n o d i o r i t e .  

The i n t r u s i o n  o f  t h e  g r a n i t i c  q u a r t z  f e l d s p a r  porphyry 

and r e l a t e d  a p l i t i c  dykes and apophyses r e p r e s e n t s  t h e  l a s t  i n t r u -  

s i v e  even t  i n  t h e  p r o p e r t y  p r i o r  t o  molybdenite m i n e r a l i z a t i o n .  

~ i n e r a l i z a t i o n  ( p y r i t e ,  molybdenite,  c h a l c o p y r i t e )  

occu r red  a f t e r  t h e  emplacenient o f  t h e  g r a n i t i c  q u a r t z  f e l d s p a r  

porphyry and i s  probably g e n e t i c a l l y  r e l a t e d  t o  t h e  porphyry.  

T h i s  i s  sugges ted  by t h e  compara t ive ly  h i g h  Mo con ten t  i n  dykes 

and apophyses r e l a t e d  t o  t h e  g r a n i t i c  q u a r t z  f e l d s p a r  porphyry 

r e l a t i v e  t o  t h e  Mo c o n t e n t  o f  t h e  o l d e r  igneous rocks  which t h e y  

i n t r u d e .  

F i e l d  evidence i n d i c a t e s  t h a t  most o f  t h e  f a u l t s  and 

s h e a r s  i n  t h e  a r e a  were a c t i v e  a f t e r  molybdenite m i n e r a l i z a t i o n .  

However, t h e  rough correspondence o f  mine ra l i zed  q u a r t z  v e i n s  

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



sugges t s  t h a t  t h e  zones o f  weakness e x i s t e d  p r i o r  t o  t h e  miner- 

a l  i z a t i o n  . 

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

s i l i c i f i c a t i o n ,  became a c t i v e  i n  t h e  a r e a  i n  conjunc t ion  wi th  

s u l f i d e  m i n e r a l i z a t i o n .  Carbonate and hema t i t e  a l t e r a t i o n  remained 

a c t i v e  mainly a long  shear zoneo up t o  t h e  i n t r u s i o n  of post min- 

e r a l i z a t i o n  dykes.  

The i n t r u s i o n  o f  p o s t  m i n e r a l i z a t i o n  dykes r e p r e s e n t s  

t h e  l a s t  igneous even t  i n  t h e  a r e a .  The dykes i nc lude  d i o r i t e ,  

q u a r t z  monzonite, and dykes o f  i n t e r m e d i a t e  composit ion.  They 

appear t o  be  complete ly  u n r e l a t e d  t o  t h e  pre -n . inera l iza t ion  r o c k s  

on t h e  p r o p e r t y  and a r e  probably o f  r e g i o n a l  e x t e n t .  

S i q n i f i c a n c e  o f  Contact  Fea tu re s  

Geological  c o n t a c t s  between t h e  wh i t e  b i o t i t e  grano- 

d i o r i - t e  and t h e  Hazel ton vo lcan ic  r o c k s  were mapped on t h e  no r th -  

west  co rne r  o f  t h e  p rope r ty .  The c o n t a c t s  a r e  sharp,  w i th  no 

a p p r e c i a b l e  g r a n i t i z a t i o n  o r  b r e c c i a t i o n  o f  t h e  v o l c a n i c  rocks .  

Wall rock  a l t e r a t i o n  i s  o f  low grade,  wi th  e p i d o t e  b e i n g  t h e  o n l y  

v i s i b l e  a l t e r a t i o n  produc t  i n  t h e  v o l c a n i c s .  The g r a n o d i o r i t e  

does  n o t  e x h i b i t  any t e x t u r a l  o r  mine ra log ica l  v a r i a t i o n s  a s  t h e  

c o n t a c t  is  approached. 

The r e l a t i v e l y  low grade  o f  metamorphism i n  t h e  v o l c a n i c  

roclcs, t h e  l a c k  of t e x t u r a l  v a r i a t i o n s  i n  t h e  g r a n o d i o r i t e ,  and 

t h e  sharpness  o f  t h e  c o n t a c t s  i n d i c a t e  t h a t  a t  t h e  t ime  o f  einplace- 

n-,ent t h e  g r a n o d i o r i t e  inacjma had complete ly  c r y s t a l l i z e d  and was 



r e l a t i v e l y  f r e e  o f  f l u i d s , a n d  v o l a t i l e s .  

The n a t u r e  of t h e  c o n t a c t s  between t h e  g r a n i t i c  q u a r t z  

f e l d s p a r  porphyry and t h e  Hazelton v o l c a n i c s  sugges t s  t h a t  t h e  

c o n d i t i o n s  under which t h e  g r a n i t i c  magna was in t ruded  were 

cons ide rab ly  d i f f e r e n t  from t h o s e  o f  t h e  r e g i o n a l  b i o t i t e  grano- 

d i o r i t e  and t h e r e f o r e  t h e  two i n t r u s i v e s  r e p r e s e n t  d i s t i n c t  and 

s e p a r a t e  phases  i n  t h e  icjneous h i s t o r y  of t h e  a r e a .  A t  a11 ob- 

s e rved  c o n t a c t s  between t h e  porphyry and t h e  vo lcan ic  rocks  t h e  

l a t t e r  a r e  f i n e l y  b r e c c i a t e d  and g r a n i t i z e d  and t h e  q u a r t z  f e l d -  

spa r  porphyry eA1 ib i t s  a wide range  of t e x t u r a l  v a r i a t i o n s .  The 

! abundance o f  q u a r t z  v e i n i n g  and t h e  presence  of niuacovite a long  

t h e  border  f a c i e s  o f  t h e  porphyry i s  c h a r a c t e r i s t i c  o f  a magma 

r i c h  i n  f l u i d s  and v o l a t i l e s .  These obse rva t ions  sugges t  t h a t  

t h e  g r a n i t i c  q u a r t z  f e l d s p a r  porphyry was in t ruded  i n  a serni- 

l i c p i d  s t a t e  and probably a t  a sha l low depth .  

SURFACE SAMPLING 

Surface  sampling i n  t h e  form o f  cont inuous c h i p  samples* 

was conducted i n  Mantle and Gossan Creeks.  A t o t a l  o f  119 samples 

(1088 l i n e a r  f e e t )  were c o l l e c t e d .  A l l  samples were assayed f o r  

t o t a l  Mo, and some o f  t h e  samples were assayed f o r  Cu and MoS2. 

The a s s a y  r e s u l t s  a r e  t a b u l a t e d  i n  Appendix I, and t h e  sample 

* A cont inuous  c h i p  sample c o n s t i t u t e s  a l i n e  of 
"cont inuous"  c h i p s  1 t o  3 i nches  a p a r t ,  t aken  
a long  a l i n e  ( g e n e r a l l y  10  f e e t  i n  l e n g t h )  and 
u s i n g  a hammer and moi l .  



l o c a t i o n s  a r e  shown i n  F igu res  7 and a .  

The sar;,ples were g e n e r a l l y  t aken  i n  10  f o o t  s e c t i o n s ,  

w i th  t h e  sample i n t e r v a l  va ry ing  accord ing  t o  t h e  a v a i l a b l e  rock  

exposure, and a c c e s s i b i l i t y .  The average weight o f  each sample 

was approxiniately 1 5  l b s .  

m o a -  of via ib le  r n i n o r a l i z a t i o n  and/or  deep w e a t h e r i n g ,  

were d r i l l e d  t o  a  depth  o f  2 t o  4 f e e t  wi th  a  g a s o l i n e  ope ra t ed  

p lugger ,  and b l a s t e d  open wi th  40% F o r c i t e .  Continuous c h i p  

samples were c o l l e c t e d  on t h e  f r e s h  s u r f a c e s .  

The weighted average o f  a11 samples i n  Mantle Creek is 

0.025% MoS2 (0.017% Mo) and 0.026% Cu. The weighted average o f  

:;artiples f r o n  t h e  n i inera l ized  zone i n  Gossan Creek i s  0.019% MOSa 

(0.010% Mo) and 0.029% Cu. 

A.ssays o f  s u r f a c e  samples were g e n e r a l l y  i n  accordance 

w i t h  t h e  v i s u a l  e s t i m a t e s .  

Assay r e s u l t s  of  s e v e r a l  samples c o l l e c t e d  from t h e  

same s i t e  b e f o r e  and a f t e r  b l a s t i n g  were e s s e n t i a l l y  t h e  same, 

i n d i c a t i n g  t h a t  nechanica l  o r  chemical l e a c h i n g  o f  MoS, and Cu 

i s  n e g l i g i b l e .  

With r e g a r d  t o  t h e  low grade  o f  a s s a y s  ob ta ined ,  it 

must be po in t ed  ou-t t h a t  l a r g e  p o r t i o n s  o f  t h e  mine ra l i zed  a r e a s ,  

e s p e c i a l l y  i n  Gossan Creek, could n o t  be sampled because o f  t h e  

rugged topography.  



GEOCHEMISTRY 

General S t a t e n e n t  

A t o t a l  of  1005 geochemical s o i l .  s i l t ,  water ,  and rock  

c h i p  sainples were c o l l e c t e d  on t h e  p rope r ty .  The a n a l y t i c a l  

r e s u l t s  a r e  t a b u l a t e d  i n  Appendix 11. Most o f  the  s o i l  samples 

were c o l l e c t e d  a t  200' i l l t c r v a l s  a long  g r i d  l i n e s  spaced a t  400 '  

i n t e r v a l s .  S i l t  and water  s a i ~ ~ p l i n g  was used p r i m a r i l y  t o  t e s t  

t h e  drainacje from i n a c c e s s i b l e  a r e a s  around t h e  f r i n g e s  o f  t h e  

g r i d  and a s  a  reconna issance  t o o l  i n  a r e a s  a d j a c e n t  t o  t h e  prop- 

e r t y .  Rock c h i p  samples were taken  t o  determine t h e  background 

Mo and Cu con ten t  o f  t'ne v a r i o u s  rock  t y p e s  i n  t h e  map a r e a .  

The samples were analyzed by t h e  AMAX l a b o r a t o r y  i n  

Smi thers .  S o i l  and s i l t  sai;,ples were analyzed f o r  No, Cu and 

co ld  e x t r a c t a b l e  heavy me ta l s .  Rock c h i p  samples were analyzed 

f o r  Mo an2 Cu, and water  s a n ~ p l e s  f o r  140 on ly .  Determinat ion o f  

pH was done on a l l  wate r  samples and, gene ra l ly ,  on every  t h i r d  

s o i l  and s i l t  sample, 

The a n a l y t i c a l  methods and l a b o r a t o r y  procedures  a r e  

o u t l i n e d  i n  d e t a i l  i n  Appendix 111. 

R e s u l t s  of  a  Pre l iminary  S o i l  Survey 

Before  t h e  s t a r t  o f  t h e  s o i l  sampling program on t h e  

i d ,  a  test l i n e  was run  e a r l y  i n  t h e  summer i n  o rde r  t o  d e t e r -  

x i n e  (i) t h e  dep th  and deve1opr;ent o f  t h e  s o i l  p r o f i l e  (ii) t h e  

s o i l  ho r i zon  most s u i t a b l e  f o r  sampling, and (iii) t h e  amount o f  

s o i l  c r e e p  on t h e  s t e e p . s l o p e s ,  which might g i v e  r i s e  t o  t r a n s -  



p o r t e d  anomalies.  For t h i s  purpose, h o l e s  two f e e t  i n  d iameter  

and about two f e e t  deep were dug a long  l i n e  26+OOW a t  200 f o o t  

i n t e r v a l s ,  and samples were c o l l e c t e d  f o r  each hor izon  (except  

Ao, A1 ,  A2)  wherever p o s s i b l e .  The r e s u l t s  ob t a ined  i n d i c a t e d  

t h a t :  
a )  The n a t u r e  o f  t h e  s o i l  was g e n e r a l l y  e x c e l l e n t  f o r  

geochemical s anp l ing .  A t  each s i t e  t e s t e d ,  t'ne s o i l  p r o f i l e  was 

w e l l  developed,  w i th  each hor izon  c l e a r l y  de f ined .  B r i e f l y ,  t h e  

s o i l  p r o f i l e  c o n s i s t s  o f :  

A, - A l a y e r  o f  decayed t i r 8 b e r  and s u r f a c e  r o o t s ,  5 t o  8 

inches  deep. 

A1 - Dark brown, g ranu la r  mix ture  o f  decayed o r g a n i c s  and 

s o i l  2  t o  4 inches  t h i c k .  

A2 - Ligh t  grey,  b leached ho r i zon  1 t o  4 i nches  t h i c k .  

B - Fine  t o  sandy s o i l ,  l i g h t  t o  r e d d i s h  brown, 6 t o  8 

inches  deep.  The B1 l a y e r ,  unde r ly ing  A2 i s  a t  t i ines 

miss ing .  W%en p r e s e n t ,  it i s  da rk  brown, and l e s s  t han  

1 i n c h  t h i c k .  

C - Ligh t  brown t o  orange mix ture  o f  sandy s o i l  and angular  

f r a g n e n t s  o f  bedrock. Genera l ly  found a t  a  depth  o f  2  

f e e t  o r  g r e a t e r .  

An excep t ion  t o  t h e  above p r o f i l e  development w i t h i n  t h e  g r i d  a r e a  

was found on t h e  r i d g e  between Gossan and Lamp Creeks, above 3700 

f e e t  e l e v a t i o n .  Here, t h e  p r o f i l e  i s  poor ly  developed and h i g h  i n  

o r g a n i c  con ten t .  A s  a r e s u l t ,  s e v e r a l  samples from t h i s  a r e a  were 

1 



rendered  vo id  by o rgan ic  i n t e r f e r e n c e  d u r i n g  a n a l y s i s .  

b) A n a l y t i c a l  r e s u l t s  ob t a ined  a t  each t e s t  s i te  showed 

a p r o g r e s s i v e  i n c r e a s e  i n  Mo con ten t  from t h e  bleached ho r i zon  t o  

t h e  C ho r i zon .  The B hor izon ,  a t  a  dep th  of 10  t o  16  inches  was 

cons idered  b e s t  f o r  sampling because i t  was e a s i l y  a c c e s s i b l e  and 

gave c o n s i s t e n t l y  anomalous r e s u l t s .  The B1 hor izon,  g e n e r a l l y  

recommended f o r  sanipling, was found t o  be  t o o  t h i n  and o f t e n  

mi s s ing  and t h e r e f o r e  inadequa te  f o r  sampling.  

c )  S o i l  creep,  even i n  t h e  very  s t e e p  s l o p e s  was found 

t o  be negl igi 'o le .  This  was a t t r i b u t e d  t o  t h e  heavy t i m b e r  growth 

(up  t o  3700' e l e v a t i o n )  wi th  a maze o f  near  s u r f a c e  r o o t s  which 

t e n d  t o  keep t h e  s o i l  f i r m l y  i n  p l a c e .  

A n a l y t i c a l  R e s u l t s  

Two anomalous a r e a s  were o u t l i n e d  on t h e  p r o p e r t y  by 

geochemical sampling.  One occu r s  on t h e  r i d g e  between Gossan and 

Lamp Creeks.  It ex tends  over an a r e a  7,000 by 2,000 f e e t .  Mo 

v a l u e s  range  from 0 t o  500 ppm and Cu from 0 t o  120 ppm. The 

second anomaly occu r s  on t h e  sou th  f a c i n g  s l o p e  o f  Mantle Creek 

and ex tends  southward a c r o s s  t h e  c reek ,  f o r  a d i s t a n c e  o f  1 5 0 0 ' .  

The anomaly is roughly  e l l i p t i c a l  i n  shape and 4,500 by 4,000 f e e t  

i n  a r e a .  Mo v a l u e s  r ange  from 6 t o  500 ppm and Cu from 0 t o  140 

PPm- 

S i l t  v a l u e s  f o r  t h e  e n t i r e  p r o p e r t y  r ange  from 0 t o  160 

ppm Mo and from 0 t o  320 ppm Cu. Water v a l u e s  range  from 0 t o  700 

ppm Mo. THM v a l u e s  i n .  s o i l s  range  from 0 t o  25 ppm. 



The pH of s o i l s ,  sil ts,  and wa te r s  froiu t h e  e n t i r e  

p r o p e r t y  v a r i e s  a s  fo l lows:  

S o i l s  - 4 .3  - 6.9 
Averaqe 

5.0 
S i l t s  - 6.0  - 7 . 6  7.0 
Water - 6 .5  - 7.9 7.2 

The e f f e c t  of  pH is desc r ibed  i n  more d e t a i l  i n  t h e  

s e c t i o n  below. 

Discuss ions  

One o f  t h e  i n t e r e s t i n g  a s p e c t s  o f  t h e  geochemical r e s u l t s  

on t h e  p r o p e r t y  i s  t h e  v a r i a t i o n  o f  Cu:Mo r a t i o s  i n  rock  ch ips ,  

s o i l s  and s i l t s ,  shown below: 

Cu : Mo Averaqe pH 

Rock Chips 3 .3 :1  - 
S o i l s  0 .9 : l  5 .0  
S i l t s  2 . 5 : l  7.0 

The above d a t a  show t h a t  t h e  h i g h  Cu:Mo r a t i o  i n  rock  

c h i p s  i s  n o t  r e f l e c t e d  by a  s i m i l a r  r a t i o  i n  t h e  s o i l s .  The 

d i sc repancy  can be exp la ined  i n  terms o f  pH and i t s  e f f e c t  on t h e  

. s o l u b i l i t y  of  bo th  x e t a l s .  I n  an a c i d  environment (pH < 6 ) .  Mo i s  

p r e c i p i t a t e d  a s  an a c i d  molybdate, and rendered  immobile. I n  t h e  

same environment, Cu does  n o t  form s t a b l e  conipounds and i s  more 

e a s i l y  removed i n  s o l u t i o n .  The low pH of t h e  s o i l s  a t  Ki t imat  

would t h e r e f o r e  favour t h e  removal o f  Cu, wh i l e  Mo remains f i x e d  

i n  t h e  s o i l .  

I n  t h e  s i l t s ,  t h e  Cu:Mo r a t i o  i s  2 .5 : l  and t h e  pH i s  

a l k a l i n e  i n  comparison t o  t h e  s o i l s .  I n  such an a l k a l i n e  environ-  

ment, Mo is s o l u b l e  and.Cu i s  p r e c i p i t a t e d .  



The Cu:Mo r a t i o s  i n  s i l t s  and s o i l s  i n  t h e  p r o p e r t y  

l a r g e l y  s u b s t a n t i a t e  t h e  t h e o r e t i c a l  chemical behaviour o f  t h e  

two me ta l s  i n  t e r m s  of  t h e  pH c o n d i t i o n s  o f  t h e  environment. 

Another i n t e r e s t i n g  a s p e c t  o f  t h e  geochemistry o f  t h e  

p r o p e r t y  i s  t h e  s u b s t a n t i a l  d i f f e r e n c e  between t h e  pH o f  t h e  s o i l s  

( 5 . 0 )  and t h a t  o f  t h e  wa te r s  ( 7 . 2 ) .  A p o s s i b l e  exp lana t ion  f o r  

t h i s  d i s c repancy  suygested by t h e  w r i t e r  i s  a s  fol lows:  

i) A l l  o f  t h e  c r eeks  t e s t e d  f low a long  shear  zones, p a r t l y  

sugges ted  by a i r  photo l i n e a r s ,  o r ,  i n  most ca ses ,  d i r e c t l y  d e t e r -  

mined by geo log ica l  mapping. 

ii) The shear  zones a r e  c h a r a c t e r i z e d  by r e l a t i v e l y  i n t e n s e  

ca rbona te  a l t e r a t i o n .  

iii) The pH of t h e  wa te r s  i s  inc reased  by s o l u t i o n  o f  ca rbona te s .  

The c o n t r o l  o f  d r a i n a s e  by shear  zones can a l s o  f u r n i s h  

a two-fold exp lana t ion  f o r  t h e  hicjhly anonalous Mo v a l u e s  (up t o  

700 ppb) i n  s e v e r a l  c r eeks  i n  t h e  p rope r ty :  ( a )  t h e  h i g h  pH of 

t h e  wate r  i n c r e a s e s  t h e  s o l u b i l i t y  of  Mo presen- t ,  and (b )  t h e  

f i n e l y  ground r o c k  i n  t h e  shea r  zones makes Mo more r e a d i l y  a v a i l -  

a b l e  t o  t h e  d i s p e r s i o n  medium. It must be  s t r e s s e d  however t h a t  

t h i s  exp lana t ion  i s  o n l y  a p o s s i b l e  one and does  n o t  exclude t h e  

p o s s i b i l i t y  t h a t  t h e  h igh  Mo c o n t e n t  o f  t h e s e  wa te r s  i s  e n t i r e l y  

Sue t o  a h ighe r  g rade  o f  m i n e r a l i z a t i o n  from unexposed o r  inac-  

c e s s i b l e  sou rces .  



EXPLORATION POTENTIAL 

R e s u l t s  o f  t h e  s u r f a c e  sampling i n d i c a t e  t h a t  t h e  grade 

of m i n e r a l i z a t i o n  on c u r r e n t l y  exposed s u r f a c e s  i s  very  low. How- 

ever ,  s u r f a c e  sampling a lone  cannot be cons idered  a d e c i s i v e  f a c t o r  

i n  a s s e s s i n g  t h e  p o t e n t i a l  of  t h e  proper ty ,  s i n c e  t h e  a r e a  t e s t e d  

r e p r e s e n t s  a ve ry  snail percen tage  o f  t h e  p rope r ty .  C a r e f u l l  con- 

s i d e r a t i o n  t h e r e f o r e ,  must be  given t o  s e v e r a l  f avo rab le  f e a t u r e s  

i n  d e c i d i n g  f u t u r e  work on t h e  p rope r ty .  These f e a t u r e s  can be 

summarized a s  fo l lows:  

1) Molybdenite mineralization occu r s  over a l a r g e  a r e a  i n  

w ide ly  s e p a r a t e d  l o c a l i t i e s .  

2) The mine ra l i zed  zones a r e  a s s o c i a t e d  w i t h  r e l a t i v e l y  l a r g e  

geochemical anomalies.  

3 )  Quartz-vein  stockworks occur  i n  two zones 8,500 f e e t  a p a r t .  

I n  each zone, t h e  stockworks extend,  i n t e r m i t t e n t l y ,  over hor izon-  

t a l  d i s t a n c e s  o f  2,500 and 2,000 f e e t  r e s p e c t i v e l y .  

4 )  Hydrothermal a l t e r a t i o n  i s  widespread and, l o c a l l y ,  i s  

i n t e n s e .  

5)  The a r e a  h a s  a v a r i e d  and prolonged igneous h i s t o r y .  

6 )  Molybdenite i s  very  f i n e  g ra ined .  

7 )  There a r e  i n d i c a t i o n s  sugges t ing  t h a t  t h e  g r a n i t i c  q u a r t z -  

f e l d s p a r  porphyry exposed i n  Gossan Creek, i s  t h e  source  o f  t h e  

molybdeni te .  A p l i t i c  dykes, b e l i e v e d  t o  be r e l a t e d  t o  t h e  

porphyry c r o p  o u t  w i t h i n  t h e  geochemically anomalous a r e a  i n  

Mantle Creek. These dykes may r e p r e s e n t  t h e  s u r f a c e  exp res s ion  

o f  a rock  t y p e  s i m i l a r  t o  t h e  g r a n i t i c  qua r t z - f e ld spa r  porphyry 

I 



i n  Gossan Creek o r  a sub-surface  ex t ens ion  o f  t h e  same. 

8) The h i g h l y  anomalous molybdenum con ten t  i n  wa te r s  d r a i n i n g  

t h e  i n a c c e s s i b l e  sou th  s l o p e  o f  Gossan Creek may be i n d i c a t i v e  of 

a b e t t e r  grade of m i n e r a l i z a t i o n  a t  h ighe r  e l e v a t i o n s .  

Because o f  t h e  l i m i t e d  rock  exposure  and i n a c c e s s i b i l i t y  

o f  s t e e p  c l i f f s  w i t h i n  t h e  mine ra l i zed  zones, diamond d r i l l i n g  i s  

t h e  o n l y  method of adequa te ly  t e s t i n g  t h e  p o t e n t i a l  of  t h e  p r o p e r t y  

PROPOSED DIAiiOND ilRILLING 

A program of fou r  thousand f e e t  of  diamond d r i l l i n g  is 

proposed.  The d r i l l  s i te  l o c a t i o n s ,  t h e  o b j e c t i v e s ,  and t h e  

j u s t i f i c a t i o n s  f o r  d r i l l i n g  are a s  fo l lows  : 

1) Two diamond d r i l l  h o l e s ,  each one thousand f e e t  i n  l e n g t h  

<are proposed t o  be  d r i l l e d  from a s i n g l e  d r i l l  s i t e  l o c a t e d  on 

t h e  r i d g e  sou th  o f  Gossan Creek a t  an e l e v a t i o n  o f  3,680 f e e t .  

The o b j e c t i v e  o f  t h e s e  two h o l e s  i s  t o  t e s t  an a r e a  which i s  t h e  

sou rce  o f  h i g h l y  anomalous wa te r s  and i s  complete ly  i n a c c e s s i b l e .  

The proposed s i t e  i s  l o c a t e d  d i r e c t l y  above t h e  minera l ized  zone 

i n  Gossan Creek and i s  b e l i e v e d  t o  be u n d e r l a i n  by t h e  g r a n i t i c  

qua r t z - f e ld spa r  porphyry.  

2 )  Two diamond d r i l l  ho l e s ,  each one thousand f e e t  i n  l e n g t h  

a r e  proposed t o  be d r i l l e d  from a s i n g l e  s i t e  a t  t h e  junc t ion  of 

Mantle and Gash Creeks.  The proposed s i t e  i s  w i t h i n  a zone o f  

quar tz -ve in  stockwork and i n t e n s e  a l t e r a t i o n .  Th i s  zone shows t h e  

b e s t  g rade  o f  m i n e r a l i z a t i o n  on t h e  p r o p e r t y  (150 f e e t  of  0.03% 

MoS,). The o b j e c t  o f  t h e s e  two h o l e s  i s  t o  tes t  f o r  a p o s s i b l e  



inprovement o f  grade wi th  dep th  and a l s o  t o  t e s t  f o r  t h e  e x i s t e n c e  

a t  dep th  o f  a rock  s i m i l a r  t o  t h e  g r a n i t i c  qua r t z - f e ld spa r  porphyry 

exposed i n  Gossan Creek o r  an ex t ens ion  of t h e  same. 

The proposed d r i l l  s i t e s  a r e  p l o t t e d  on F igure  7 .  

Vancouver Off i c e  
May 30, 1967  

A.C. Gambardel.la 

- 
P.W. Richardsofi, P.Eny. (B.C.) 



TABLE I1 

CLAIM DATA 

Claims Record Numbers Recorded No. o f  Cla ims 

Earb #13,14 26231 -26232 J u n e  16/65 2 
BC #13,14 26161-26162 1 ( 2 
E l  #15,16 26298-26299 9 ,  2 
F r a n k i e  #3-10 26330-26337 1 ,  6 
Liz  # 1 , 2 ,  26171-26172 1 ,  2 
L i z  #13,14 26183-26164 2 
1 # 1 , 2 ,  26193-26194 I I  2 
Me1 #13,14 26205-26206 ~t 2 
Pen #14 26271 t 1  1 
Barbs #1-18 27293-27310 Aug. 27/65 18 
Bee #1-15 27342-27356 ! I  15  
llony H1-16 27277-27292 S e p t .  3/65 16 
E l l  #1-15 27327-27341 Aug. 30/65 15 
L iza  #1-16 27311-27326 Aug. 27/65 16 
Melo #1-16 27357-27372 Aug. 30/65 16 
Pcnny #1-12 27265-27276 Sept .  3/65 12 

T o t a l  131 



APPENDIX I 

SURFACE SAMPLING AND ASSAY DATA 

SAYiPLE LOCATION SAMPLE hWWER 
FIELD LABORATORY 

M a n t l e  C r e e k  1 
2 
3  
4  
5  
6 
7  
8 
9  
1 0  
11 
1 2  
3.3 
14 
1 5  
1 6  
1 7  
18 
1 9  
20 
21 

Gossan Creek 2  2  
23 
2  4 
25 
26 
27 
2  8 
29 
30 
3 1 
3 2  
33 
3  4  
35 
36 
37 
3  8 
39 
40  
4 1  
4 2  

SAMPLE 
LENGTH 
( F e e t )  

1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
8 
1 0  
1 0  
1 0  
1 0  
1 0  
5  
6 
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 2  
1 0  
1 5  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  

TOTAL 
MO % 

M o S ~  % CU 
Equiv .  % 

0.008 0 . 0 2  
0.02* 0 . 0 1  
0.02* 0 . 0 1  
0.03* 0 .02  
0.02* 0 . 0 1  
0.02* 0 .02  
0.02* 0 . 0 3  
0.02* 0 . 0 3  
0.02" 0 .02  
0.02* 0 .02  
0 .02*  0 . 0 1  
0.05* 0 . 0 3  
0.05* 0 . 0 5  
0.03" 0 .02  
0.013* 0 .02  
0 .03*  
0.02* 
0.02* 
0.05* 
0 .02*  
o.oo* 
O . O O *  
o .oo* 
o .oo*  
o .oo*  
o .oo*  
o .oo*  
o .oo*  
o.oo* 
0 .  oo* 
0 .  oo* 
0.02* 
0 .  oo* 
0 .  oo* 
0 .  OO* 
0 .02*  
0.02* 
0 .02*  
0.03* 
o.oo* 
0 .03*  
0.02* 



I SAMPLE LOCATION SAMPLE NUMBER 

FIELD 

Gossan Creek 4 3  
44 
4 5  
4.6 
4  7  
48 
49 
5  0  
51 
52 
5  3 
54 
55 
5  6 
57 
53 
5  9  
6 0  
6 1 
6 2  
6 3  
6 4 
65 
6 6 
6 7  
6 8  
6 9 
70 
71 
72 

Mant le  Creek 73 
7  4 

Gossan Creek 7  9 
3 0  
81  
82 
8  3 
84  
8  5  
8  6 
8  7  
8  8  
89  
9  0  
91 

LABORATORY 
SAMPLE 
LEKGTH 
(Fee t  ) 

1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
6 
1 2  
7 
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 2  
1 2  

TOTAL 
MO % 

MoS, % Cu 
EQUIV. % 

0.  oo* 
0.05* 
0.02* 
0 .01  
0.02 
0.02 
0 . 0 1  
0 . 1 8  
0 .01  
0 .01 
0 . 0 1  
0 .01  
0 .01  
0 .01  
0 .02  
0 .02 
0 .01  
0 .02  
0 .03  
0 .01 
0 .01  
0 .03 
0 .01  
0.01 
0 .01  
0 .01 
0.02 0.02 
0.005 0.02 
0.005 0.03 
0 .005 0.02 
0 .02  0.03 
0.02 0.02 
0 .01  0.03 
0 .02 0.12 
0 .01  0.07 
0 .01 0.03 
0 .01  0 .04 
0 .01 0.03 
0.02 0 .03 
0.02 0.03 
0.01 0.02 
0 .02 0.02 
0.02 0 .02 
0.02 0 . 0 3  
0 .01 0.02 



SAMPLE LOCATION SM4PLE NUMBER 
FIELD LABORATORY 

Gossan Creek 92 
Mantle Creek 93 

94 
9 5  
96 
9  7  
98 
9 9 
100 
101  
102 
103 
104 
105 
i 0 6  
107 
108 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119  

SAMPLE TOTAL 
LENGTH M o  % 
( F e e t )  

Grab sample 
5 
1 0  
1 0  
1 0  
1 0  
10  
1 0  
1 0  
5 
5 

MoS, 
Equiv.  % 

iii 

% cu  

* denotes  c a l c u l a t e d  



SAMPLE NUMBER 

APPENDIX I1 

RESULTS O F  GEOCHEMICAL SAMPLING 

SOIL  - 



SAMPLE NUMBER 

66-KGS-81 
82 
83 
84 
8 5 
8 6 
87 
8 8 
9 0 
9 4 
95 
9 6 
98 
9 9 
100 
101 
102 
103 
104 
105 
106 
107 
108 
i09 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 

p p m  Mo 

60 
60 
6 0 
200 
6 
8 
8 0 
10 
0 
0 
6 
8 
0 
6 
4 
8 
0 
12 
10 
40 
30 
60 

6 
6 
8 
10 
8 
12 
40 
6 
4 
30 
2 0 
0 
40 
20 
2 5 
4 
2 5 
5 0 
4 
6 
30 
4 
1 
12 
240 

p p m  Cu THii - pH 



iii 

SIIMPLE NUMBER 

66-KGS-135 
136 
137 
138  
139  
140 
141  
142 
143 
144 
145  
146 
147  
148  
149  
150 
151  
152  
153  
154 
155  
156 
157  
158  
159  
160 
1 6 1  
162 
163  
164 
165  
166 
167 
168  
169  
170 
171  
172  
173  
174  
175 
176 
177 
178  
179  
180 
181 

ppm Mo THM - 



p p m  Mo p p m  Cu THM - 
0 
0 
0 
0 
0 
0 
0 
0 
0 
4 
0 
5 
1 
1 
1 
0 
0 
1 
0 
0 
0 
1 
0 
2 
0 
0 
0 
0 
0 
3 
2 
3 
1 
2 
0 
0 
0 
5 
0 
2 
0 
0 
0 
5 
0 
0 
2 



THM - 



SAMPLE NUMBER. p p m  Mo THM - 



v i i  

ppm Mo p p m  Cu 

0  
0 

3 5 
0  
0  
0  
0  
0  
0 .  
0  
0 
0  

10  
0 
0  
0  
0 
0  
0  
0 
0  
0  
0  
0  
0  
0  
0 
0 
0 
8 
0  
0 
0 
0 
0  
0 

12  
0 
0  
0 

1 6  
0 
0  
4 
0 
0 
4 

THM - 
0 
0 
8 
0 
1 
0  
0  
0  
0  
0 
1 
0  
0  
0 
0 
0 
0 
0 
0 
0 
0 
1 
0  
0 
0  
0 
0 
0 
0 
1 
0 
0  
0  
2 
0  
0  
0 
0  
0  
0  
1 
1 
3 
0  
1 
3 
0 



p p m  No 

4 0 
0 
0 
0 
0 
2 
A. 

0 
0 
0 
0 
4 
2 
1 
1 
i 
0 
2 
2 
4 
0 
0 
0 
0 
2 
0 
0 
1 
1 
1 
2 
2 
4 
1 
1 
4 
3 
0 
0 
5 
0 
0 
0 
4 
4 
0 

40 

p p m  Cu 

40 
0 
0 
0 
0 
0 
0 
4 
0 
0 
0 
0 
0 
8 
0 
0 
0 
4 
0 
0 
0 
0 
0 
0 
8 
0 
0 
8 
0 
0 
0 
4 

24 
8 
0 

GO 
8 
0 
0 

40 
0 
0 
0 
12 

0 
0 
4 

THM - 
1 
0 
1 
2 
1 
1 
0 
2 
0 
0 
0 
8 
0 
1 
0 
0 
0 
0 
0 
1 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

v i i i  

pH 

4.2 

4 .8  

4.4 
5.0 

5 . 3  

4.2 

5.9 
5.7 

6.3 

4.6 

4.4 

4.5 

4.4 

4.6 

4.6 

5.1 

I 



ppm KO 

60 
8 0 
40 
10  
60 
13 

3 
6 
4. 
8 
0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
1 
2 
1 
1 
i 
0 
0 
0 
0 
0 
0 
0 
0 
0 

20 
150 

8 
0 
0 
0 
0 
0 

p p m  Cu 

4 
8 
0 
0 
4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2 4 
0 
4 
8 

1 2  
3 0 

4 
0 
0 

2 4 
40 
2 0 
7 0 
2 0 
12  

0 
0 
0 
0 
0 
0 
0 
0 
8 
0 
0 
8 
0 

200 
0 

THM - 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 





SAMPLE EUMBER ppm Cu 

40 
8 0 
0 
16 
16 
12 
0 
0 
2 4 

40 

12 
a 
4 
0 
8 
0 
8 
8 
12 
4 
12 
12 
8 
16 
12 

0 
0 
4 
8 
2 0 
8 0 
0 
4 
8 
12 
4 
2 0 
0 
24 
12 
8 
0 
2 4 
8 
2 0 
12 

THM - 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 



-- 

p p m  KO 

* 
* 
* 

2 0 
30 
60 

0 
1 2  
1 2  
1 2  

Zi 

0 
120  

5 0 
60 
8 0 
60 
60 
1 2  
2 0 

.A. 

60 
6 0 
* 
* 
* 
* 
0 
* 
* 
* 
8 
* 
* 
0 
%' 

0  
* 
* 
* 
* 

20 
2 0 
80 

X 

1 0  
* 

p p m  Cu 

20 
4 
0 
0 
0 
2 
0 
4 
0 
8 
0 
0 

1 2  
1 2  

8 
20 
2 0 
1 2  

0 
1 6  

0 
40 
5 0 

0 
0 
0 
0 

30 
0 

1 2  
0 

40 
0 
0 
8 
0 
8 
0 
0 

2 0 
0 
0 
0 

15 
0 
0 
0 

x i i  

vH 
L 

5.0 

5.0 

4.8 

4.9 

4 . 8  

4 .6  

4.9 

5 . 1  

3.9 

5.4 

4 .8  

5.0 

5.2 

4.5 

4 .9  

4.5 

i 



SAMPLE NUNSER 

66-KWS-492 
494 
496 
499 
500 
503 
504 
506 
507 
510 
5;i 
51 3 
514 
515 
516 
517 
518 
51 9 
520 
5 21 
523 
524 
525 
526 
527 
528 
529 
530 
531 
532 
533 
534 
535 
536 
537 
538 
540 
541 
542 
543 
544 
545 
546 
548 
549 
551 
553 

p p m  Cu 

0 
8 
40 
0 
0 
8 
16 
0 
8 
12 
60 
100 
0 
60 
0 
0 
2 0 
0 
30 
2 0 
8 
8 
0 
0 
16 
12 
8 

200 
60 
6 0 

8 
0 
0 
0 
4 
0 
40 
24 
8 0 
40 
2 0 
4 
0 
0 
0 
0 
0 

xiii 

THM - 
0 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
1 
0 
0 
0 
1 
2 
1 
2 
0 
0 
1 
0 
0 
3 
3 
3 
0 
0 
0 
0 
0 
0 
2 
2 
1 
1 
0 
1 
0 
0 
1 
0 
0 



xiv 

p p m  No THM - pH 



SAE4PLE NUMBER 



xvi 

SAMPLE NUMBER 

66-KPS-56 
57 
5 8 
59 
60 
6 1 
6 2 
63 
6 4 
6 5 
6 6 
67 
68 
6 9 
70 
7 1 
72 
73 
75 
7 6 
77 
7 8 
7 9 
80 
81 
82 
8 3 
8 5 
8 7 
88 



xvii 

SAMPLE NUMBER 

66-KSS-18 
1 9  
20 
21 
22 
2 3 
24 
25 
2 6 
27 
2 8 
2 9 
30 
3 1 
3 2 
3 3 
3 4  
3 5 
36 
3 7 
3 8 
3 9 
4 1  
4 2 
43  
44 
4 5 
4'6 
1 7  
4 8  
4 9 
5 0 
5 1  
52  
53  
5 4 
5 6 
5 8 
59  
60  
6 1 
6 2 
6 3  
6 5  
6 6 
6 7 
6 8 

ppm Mo p p m  Cu 



x v i i i  

SAMPLE NUMBER 

66-KSS-69 
70 
71  
72 
73  
7 4 
75 
7 6 
7 7 
7 8 
7 9 
8 0 
81 
8 2  
8 3  
8 4 
8 5 
8  6 
87 
8 8 
8 9 
9 0 
9 1  

p p m  Mo THM - 

* - organic contamination 
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SAMPLE NUMBER 

RESULTS OF GEOCHEMICAL SAMPLING 

SILT 

p p m  Mo p p m  Cu THM - 



RESULTS 

SAMPLE NUMBER 

OF GEOCHEMICAL SAMPLIN' 

ROCK CHIPS 

ppm Mo ppm Cu THM - pH 
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SAMPLE NUMBER p p m  Mo p p m  Cu 
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RESULTS OF GEOCHEMICAL SAMPLING 

SAPIPLE NUMBER ppb Mo 

0 
0 
0 
0 
0 
0 
0 
0 

300 
250 
250 
150 
120  

8 0 
120  

8 0 
100  

40 
40 
40 
5 0 
1 0  
4 0 
3 0 

100  
5 0 

4 
0 
4 
0 

300 
2 0 
80 
80 

120  
40 

0 
0 
0 

1 6  
280 

WATER 

pH 

6.9  
6.9 
6.8 
6.7 
7 .0  
7 .0  
7.6 
7.6 
7.6 
7 .7  
7.8 
7.7 
7.7 
7.5 
7.6 
7.4 
7.7 
7.6 
7.6 
7.8 
7.9 
7.5 
7.2 
7 .1  
6 .9  
6 . 5  
7.3 
7 . 1  
6.6 
6.7 
7.2 
6 .8  
7 .1  
7.4 
7.2 
7 . 2  
6.6 
7.7 
7.5 
7.5 
7.7 

SAMPLE NUMBER ppb Mo 

280 
700 

0 
0 
0 
0 

280 
0 
0 
0 
0 
0 
0 
4 

2 0 
7 0 
5 0 
40 
5 0 

300 
4 
4 

1 0  
8 

2 0 
300 
250 
400 
200 

4 
4 
4 
4 
6 
0 
4 
0 

40 
0 
0 
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SANPLE NUMBER ppb Mo SAMPLE NUMBER 

66-KWW-464 
46 7 
475 
478 
481 
490 
493 
495 
497 
501 
505 
508 
51 2 
522 
526 
547 
550 
552 

ppb MO 
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T h i s  r epor t  is  a d e t a i l e d  desc r ip t ion  of t he  geochem- 

i c a l  a n a l y t i c a l  method used by t h e  Southwest Potash Corporation 

f i e l d  labora tory  i n  t he  determination of t r a c e  molybdenum i n  

s o i l ,  stream sediment, rock chips ,  and water samples. 

The method used is a modification of t he  c l a s s i c a l  

thiocyanate-stannous ch lo r iae  colormetr ic  technique. I n  ac id  

so lu t ion  i n  t h e  presence of a s u i t a b l e  reducing agent,  such a s  

stannous chlor ide ,  thiocyanate r e a c t s  wi th  molybdenum t o  form 

an amber colour. Such a thiocyanatc complcx of qulnqucvalent 

,mol.jbdcnum ions  i s  cx t r ac t ed  i n  immiscible organic so ivcnts  

uA such a s  e t h e r  o r  a lcohol .  Thc i n t e n s i t y  of t hc  .coloured 

complex obeys Lambert-Beer's law and is propor t ional  t o  t h e  

quant i ty  o r  concentrat ion of molybdenum present .  

The reac t ions  a r e  given by the equations: 

Only t he  quinquevalent molybdenum ion g ives  a 

coloured thiocyanate complex. According t o  Sandell ,  not a11 

molybdenum i s  reduced t o  t h e  quinquevalent form. It i s  esti-  

mated only about two-thirds of t he  t o t a l  molybdenum present  

d gives a colour  reac t ion .  However, because t he  s tandards a r e  



2 .  

t r e a t e d  i n  t h e  sune manner a s  t h e  unknowns, any e r r o r  cance l s  

i t s e l f  o u t  and h a s  no e f f e c t  on t h e  r e p o r t e d  r e s u l t .  

Following a  d e s c r i p t i o n  of t h e  z n a l y t i c a l  methods, 

a sun-aaary of  t h e  1963 f i e l d  l a b o r a t o r y  i s  given i n  t h e  appendix 

pli;s some recorrc~~endations f o r  i xq rov ing  f u t u r e  l a b o r a t o r y  

o2er  a t  i ons .  

Slli';?LZ PREPARATIONS 

( a )  S o i l  and S i L  

S o i l  ~ n l  s i l t  s x ~ ? l e s  when rece iveC a r e  cor;siSionly wet 

o r  c o i s t  and z:ast be  d r i e d  b e f o r e  s i e v i n g .  T r e a t  t h e  samples 

i n  t h e  fo l lowing  s t e p s :  

1) Xanq t h e  sample bags i n  a hea ted ,  v e n t i l a t e d  cupboard 

ov<;rniq%t.  

2 )  S ieve  t h e  d r i e d  samples wi th  a  n i n u s  35-mesh sc reen  

-- 
o r . ~ : ~  a one f o o t  square  p i e c e  o f  heavy brown paper .  use a new 

p i e c e  o f  paper eve ry  day and c l e a n  t h e  s i e v e  wi th  a  p a i n t  

b rush  between samples. 

3 )  Using a vo lumet r ic  s c o o p  { c a i i b r a t e d  t o  d e l i v e r  a  

given weight o f  sample) ' b ~ e i g h '  o u t  a  known amount ( u s u a l l y  

1 q r a i a )  o f  sc reened  sample and t r z n s f e r  it i n t o  a  marked tes t  

t ~ 3 e .  

4 )  Return t h e  remaining f i n e s  ( p l p s )  o f  t h e  s i e v e d  sample 

i n t o  i t s  o r i g i n a l  sample bag.  

1 



5) Put the samples i n  storage boxes i f  avai lable  or s t r ing  

with a piece of twine i n  batches of about 30 fo r  bulk storage 

i n  gunny sacks. 

(b) Rock Chips 

1) Vith the sample s t i l l  i n  i ts  bag, crush with a hammer 

in to  small pieces. 

2) Transfer several  pieces of crushed rock i n t o  a 

porcelain mortar and grind.  

3) Sieve the ground sample through a minus 35-mesh screen 

and proceed through s t eps  2 t o  5 as followed f o r  s o i l  and silt 

samples. I f  the  o r i g i n a l  bag is badly damaged during crushing 
L / 

t ransfer  the pulps t o  a new bag. 

DIGESTION 

Samples of s o i l ,  si l t  and rock chips a re  digested i n  

a hot water bath. The heat  is supplied by a three-burner 

Coleman stove. Digestion is bes t  done outside the  laboratory 

vhere the  toxic  n i t r i c  fumes can d i s s ipa t e  i n t o  the atmosphere 

away from both laboratory equipment and personnel. 

Digestion is car r ied  out a s  folloivs: 

1) &teasure out volumetrically with l euc i t e  scoop 1 gm of 

the sieved sample and place i n  a 15 x 125 rimmed test tube. 

2)  Using an automatic p ipe t t e ,  add 4 m l  of d i lu ted  (3: l )  
'd 

n i t r i c  acid. 



3) Digest t he  samples, a rack a t  a time f o r  2  hours. 

4) Shake the tubes occasionally t o  a i c  digest ion.  

5) Remove the  rack and allow t o  cool.  

6) Using poly wash b o t t l e ,  f i l l  a l l  tubes up t o  the 4 m l  

mark with water. 

(a) So i l ,  S i l t  and Rock Chip 

Samples a re  usually t r ea t ed  i n  batches of t en  and 

i n  racks of for ty .  

1) Using an auto-pipette,  t r ans fe r  a 1 m l  a l iquot  from 

f- each digested solut ion t o  a marked r imless test tube. Use a 

smaller a l iquot  i f  high molybdenum content is suspected. 

XOT: Clean the  auto-pipette thoroughly between each sample by 
r ins ing a t  l e a s t  three  t i m e s  with de-mineralized water. Shake 
the p ipe t t e  i n  the a i r  t o  dry. Contamination could e a s i l y  
occur a t  t h i s  s t e p  without su i t ab le  r ins ing .  

2) To each t e s t  tube using an automatic p ipe t t e ,  add 

3) Using a spatula ,  add 0 . 2  gm of sodium t a r t r a t e .  

4) Using a bure t te ,  add 1.5 m l  of KSCX. Shake t o  mix. 

5) Using a bure t te ,  add 0 .5  m l  of SnC12 solution.  Shake 

t o  mix. 

NOTE: If  the  i ron  content of t he  t e s t i n g  solut ion is high, a 
larger  amount of SnC12 solut ion may be required, (SnC12 should 
be added t o  completely el iminate the  blood red colour of the 
f e r r i c  thiocyanate).  
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6) Using a wash b o t t l e ,  add water t o  b r ing  t he  t o t a l  

volume of t h e  so lu t ion  up t o  t h e  10 m l  mark. 

7)  Using a b u r e t t e ,  add exac t ly  i m l  of e the r .  

8) Stopper t h e  test  tubes  with corks and shake v i ~ o r o u s l y  

f o r  45 seconds. It is  advisable t o  number t he  corks t o  avoid 

mixing up tubes.  

9) Allow the  phases t o  separa te .  

10) Compare t h e  colour  of t he  e t h e r  l aye r  t o  t h a t  of the 

molybdenum standards.  Colour i n t e n s i t i e s  should be compared 

and matched aga ins t  a white background. 

7'. 
CPLCUWTIONS 

( a )  S o i l ,  S i l t  and Rock Chip 

The concentrat ion of molybdenum i n  p a r t s  per  mi l l ion  

(ppm) is ca lcu la ted  from the  foliowing fac to rs :  

1) The weight of sample used f o r  d iges t ion .  

2)  Volume of so lu t i on  f o r  d iges t ion .  

3) Volume of a l i quo t  taken f o r  determination. 

4) Gama content of t h e  matched standard.  

The concentrat ion i n  ppm i s  given by t h e  formula 

value of matched 
ppm = volume diqes ted  sample solu t ion(ml)  X s tandard (gammas) 

weight of sample (gm) a l i quo t  of sample ( m l )  

= gammas per  gram (which equals  p a r t s  per  mi l l ion)  



STANDARDS 

(a) Molybdenum Standard  S o l u t i o n s  

1) Stock  s t anda rd  concentrzced:  (100 qa?mas/ml) . Disso lve  

0.075 gm of KO03 i n  20 m l  of 1 C %  NaO3. (10 S m  of NaOH c r y s t a l s  

i n  100 m l  of w a t e r ) .  D'lu" ~e t o  100 m l .  Add d l l u t e d  HC1 u n t i l  

t h e  s o l u t i o n  i s  a c i d  (u se  pi: hydr ion  p a p e r ) .  F i l l  t o  500 m l  

mark of t h e  f l a s k .  Prepare  this  s o l u t i o n  once a season.  

2) S tock  s t anda rd  d i lu ted : ( lqamma/n l ) .  D i l u t e  1 m l  of  

s t o c k  s t znda rd  t o  i O O  m l  mark of t h e  vo lume t r i c  f l a s k .  Prepare  

this  d i l u t e d  s o l u t i o n  each  t i m e  a new s t a n d a r d  i s  made. 

(b) Worlcinq Molybdenum Star.dard f o r  S o i l ,  S i l t  & Rock Chin 

Two sets of working s t a n d a r d s  r e p r e s e n t i n g  a low and 

a h i g h  range are prepared  by d i l u t i n g  t h e  working s t anda rd .  The 

amount of  s t anda rd  s o l u t i o n  d i l u t e d  is o u t l i n e d  i n  t h e  fo l lowing  

t a b l e s .  

P i p e t t e  from s t o c k  s t a n d a r d  s o l u t i o n s  t h e  r e q u i r e d  

volumes i n t o  a s e r i e s  of  7 t e s t  t u b e s .  The amount and concen- 

t r a t i o n  of s t o c k  s t anda rd  s o l u t i o n  used is o u t l i n e d  i n  t h e  

f o l l o v ~ i n g  t a b l e s .  



m l  of i ) m l  
s tandard 0 0.5 1.0 1 . 5  2.5 3.0 0 5.0 

* Concentration based on a l i quo t  represent ing  one quar te r  of a 
gram a s  used i n  procedure given above. 

STXgDkiIWS I J I< ir f.i N 0 
- 

m l  of 100yml 0.1 0.2 0.25 0.5 0.8 1 -00  1 .5  
s tandard 

Gammas 10 2 0 2 5 50 8 0 100 150 

Treat  t he  s tandards a s  ou t l ined  i n  t he  procedure 

given f o r  the  unknowns. It is important t h a t  tke standards 

and unknowns undergo i d e n t i c a l  t reatment .  Cover t he  s tandards 

with a sheet  of aluminum f o i l  t o  s h i e l d  them agains t  any heat  

o r  l i g h t  when not i n  use.  Prepare new standards a t  l e a s t  once 

every t h r ee  weeks o r  sooner i f  fading is  suspected. 

PREPA&ITION OF REAGSNTS 

The  following reagents  a r e  used i n  t h e  test on s o i l ,  

s i l t  and rock chip samples. 
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1) 10% iiC1: ~ d d  100 m l  of concentrated K C 1  i n t o  a 2 l i t r e  

beaker and d i l u t e  t o  or,e l i t r e .  S to re  i n  a poly b o t t l e .  

2)  Diluted HNO3: Di lu te  750 m l  of concentrated HE03 t o  

one l i t re .  S to re  i n  a poly b o t t l e .  

3) Thiocyanate so lu t ion:  Dissolve 5 gm of KSCN i n  100 m l  

of water.  Prepare f r e s h  so lu t ion  d a i l y .  

4) SnC12 so iu t ion :  Dissolve 13  gm of SnCi.2 i n  17 m l  of 

concentrated EC1. Sea t  t he  mixture i n  a hot  water ba th .  Make 

up t o  100 m l  w i t 5  water when c r y s t a l s  have beeil completely 

dissolved.  ~ d d  a p iece  of me ta l l i c  t i n  t o  ensure s t a b i l i t y  of 

SnC12. Prepare a f r e s h  so lu t i on  da i l y .  

5) Sodium t a r t r a t e  - use d i r e c t l y  a s  a s o l i d .  

G )  Isopropyl e t h e r  - use d i r e c t l y  but  with caution a s  it 

is highly inflammable and explosive peroxides may form. 

U s e  de-mineralized water f o r  a l l  reagents ,  prepar- 

a t i ons  and a n a l y t i c a l  determinat lons.  

p H  DETERMINATION 

A l ine-operated Beckman Model H-2 meter is used i n  

making pi3 measurements. Following a warm-up period,  t he  meter 

is ca l i b r a t ed  wi th  s tandard buf fe r  so lu t i ons  before using and 

rechecked between every 20 determinat ions,  o r  every hour which- 

ever  comes f i r s t .  



(a) Soil 2nd S i l t  

14easurexents a r e  made as f o l l o v ~ s :  

1) Pour approximately 15 gm of t h e  s ieved sam2le i n t o  a 

30 m l  poly beaker.  V7et t'ne sample wi th  d i s t i l l e d  w a t e r  (use 

n e u t r a l  stream w a t e r ) .  Do not  use de-mineralized water (water 

passed t'nrouy:~ a r e s i n  de-minerel izer  i s  a c i d i c ) .  S w i r l  t h e  

beaker occas ional ly  dur ing  t h e  2aterminat ion t o  ensure the  

sample i s  i n  a hoinoc;eneo~s state. 

2) Gently i n s e r t  t h e  e l e c t r o d e s  i n t o  t h e  dampened sample. 

3) Observe t h e  pH reading  when t h e  needle reaches a 

s teady s t a t e .  

4) Discard t h e  t e s t e d  sanple ,  c lean  t h e  beaker and elec- 

t rodes  wi th  water .  Wipe t'ne e l e c t r o d e s  wi th  a c leaning  t i s s u e .  

It i s  important t h a t  t h e  e l e c t r o d e s  be thoroughly cleaned 

a f t e r  every determinat ion.  

(b) Rock Chips 

pH determinat ion is  not  requi red  f o r  rock chip.  

!?ATER DETIZFSYINATION 

Water samples r e q u i r e  no s p e c i a l  prepara t ion  preced- 

ing  t h e  a c t u a l  a n a l y s i s  . Samples a r e  usua l ly  t r e a t e d  i n  sets 

of s i x .  
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(a) De temina t ion  

1) Pour water sample i n t o  a separa tory  funnel  up t o  the  

50 m l  mark. 

2)  Usicg an automatic p i p e t t e ,  add 5 m l  of d i l u t e d  KC1. 

3) Using an automatic p i p e t t e ,  add 1 m l  of f e r r i c  ammon- 

i u m  su lphate  s o l ~ t i o n .  T i l t  fucnc l  t o  mix. 

4) Using an a u t o x a t i c  p i p e t t e ,  add 3 m l  of KSCN so lu t ion .  

T i l t  funnel  t o  L x .  

5) Using a;? axtomatic p i p e t t e ,  add 3 m l  of SnC2.2 so iu t ion .  

T i l t  funne; t o  mix. 

6) Using a b u r e t t e ,  add 2 i c l  of e t h e r .  Shake f o r  45 

seconds. Release p ressu re  every 10 seconds dur ing  shaking. 

7; Allow phases t o  sepa ra te .  

8 )  Discard t h e  aqueous (water) l a y e r  i n t o  a beaker .  Stop 

a t  10 m l  mark. 

9) Drain o f f  t h e  r e r a i n i n g  aqueous and t h e  organic  phases 

i n t o  a 1 G  x i50  rimless test tube .  

i O )  Coxpare t h e  colour  of t h e  organic  l a y e r  t o  t h a t  of t h e  

molybdenum s tandards .  

Jb)  Ca lcu la t ion  

The concent ra t ion  of rolybdenum i n  water i s  expressed 

i n  p x t s  per  b i l l i o n  (ppb) ,  i . e . ,  :/lo00 gammas p e r  gram o r  

garmas per  l C O O  srams. The concent ra t ion  i s  c a l c u l a t e d  us ing  

two f a c t o r s .  



1) TIe  i n i t i a l  voiume of sampie used f o r  de te rmina t ion .  

2) The va lue  of t h e  matched s t anda rd  x 1,000.  

The concer. txation of moly56enum i n  wate r  i s  g iven  by 

t h e  f  ormula: 

ppb = va lue  of t h e  c.atcheE stznd;rrd (szmnzs) x 1,000 
volume of wa-ter .used f o r  dz te rmina t ion(m1)  

= qaminas p e r  1000 r a i l l i l i t r e s ( s i n c e  d e n s i t y  of wa te r  
i s  e q u a l  t o  1) 

- - ( c )  Stancerc3 

1) Pipec'ie G ,  Q15, 6.5, 1.0, 1.5,  2.0, 2.5, 3.0, 5.0, 

8 . 0  n l  02 Li1u;e ( I  gamiz/ril) s t o c k  s t a n d a r d  s o l u t i o n  i n t o  

t h e  s e i z r z t o r y  f u n n e l s .  

2 )  Add water  t o  50 a: mzzk x d  proceed w i t h  ste2 (2)  t o  

s t e p  (9) given  above f o r  watez &te rmina t ions .  

(d )  pH Deterninat ic :?  

14easurements a r e  t aken  as follovrs: 

1) Approximately 25 m l  of sample i s  t r a n s f e r r e d  i n t o  a 

30 m l  po iy  beaker  f o r  masuremerit .  

2) I n s e r t  t h e  e l e c t r o d e  and t a k e  a read ing .  

3) Discard  t h e  sam2le; wash down and d ry  the e l e c t r o d e s .  

(e) P r e p m a t i o n  of Reagents 

I n  a d d i t i o n  t o  soxe r e a g e n t s  a l r e a d y  mentioned on 

t h e  p r e v i o u s  pages the f o l l o v ~ i n g  are needed i n  t h e  wate r  t e s t .  
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1) Amr.onP~ln suLfa te  s o l u t i o n :  Disso lve  1 gm of f e r r i c  

amonium s u l f a t e  c r y s t a l s  i n  100 n l  of wate r .  !?arm t h e  mixture  

i n  a water b a t h .  Prepare  Zresh s o l u t i o n  o,lce every  f i v e  days .  

2) MSCH s o h t i o n :  Disso lve  10 gm of KSCN c r y s t a l s  i n  

100 m l  of w z k e r .  :ZSCH d i s s o l v e s  i n  co ld  wate r .  Prepare  

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

3) SnCi2 s o l u t i o c :  Ezat 33 ST;. of SnC12 i n  50 m l  05 con- 

centrated H C ~  in a ,,:-,.- - -  >-.:-h L. ": i_-r : ?  o - clear s o l u t i o n  appears .  

D i l u t e  the so iu-~ is :>  t o  300 m l .  I z s e r t  a p i e c e  of m e t a l l i c  t i n  

t o  s t a b i l i z e  thz - ,ion. ' Prepare  fresh s o l u t i o n  d a i l y .  

4) Di lu t ed  ECl: D i l u t e  800 m l  of concent ra ted  t o  one 

l i t re .  



APPENDIX I V  - DETAILS FOR ASSESSENT WORK 

A t o t a l  o f  $19,742.50 is herewith shown t o  be app l i cab le  a s  assessment 

work made up a s  follows:- 

August 1 t o  27/66 August 28 t o  Sep. 3/66 Sep.4-0ct.9/66 

Hel icopter  expenses $ 3,225.00 $ 874.00 $ 4,870.00 
S a l a r i e s  3,752.00 994.00 2,832.00 
Cost of Board 630.00 167.50 450.00 
Cost o f  Sample Analysis 668.00 - 400.00 
Cost o f  Assays 230.00 - 650.00 

$ 8,505.00 3 2,035.50 $ 9,202.00 

GRAND TOTAL - $19,742.50 

Hel icopter  Expenses 

The h e l i c o p t e r  c o s t s  cons i s t  o f  time spent  supplying and t r a n s p o r t i n g  men 

t o  t h i s  camp, which has no o t h e r  means o f  access ,  and of time spent  f e r ry ing  men 

within t h e  claim group. Hel icopter  time from August 1 t o  October 9, 1966 t o t a l l e d  

63 hours and 25 minutes, a t  a cos t  o f  $8,969.00. The d e t a i l s  a r e  t abu la t ed  below: 
To ta l  Flying Time 

Date Hours :Minutes Rate Cost 
Aug. 3 1 : 20 $ 140.00 p.h. $ 187.00 
" 4 1:50 II 257.00 
" 8 1:40 9 ,  233.00 
" 10 0:55 170.00 ~ . h .  156.00 

" 22 
" 23 
" 24 
" 25 
" 25 
" 25 
" 28 
" 31 

Sep. 1 
" 2 
" 4 
" 5 
" 6 
" 7 
1 1  9 
" 10 
" 11 
" 12 
" 13 
" 16 



Tota l  Flying Time 
Date Hours :Ninutes Rate Cost 
SCP. 18 1:00 S 140.00 ~ . h .  S 140.00 
" 20 
" 21 
" 23 
" 24 
" 25 
" 29 

Oct. 2 
I I 3 
1 ,  4 
" 6 
" 9 

To ta l  Amount on Proper ty  = $ 3,404.00 
t~ I ,  " Perry  = $ 5,573.00 

S a l a r i e s  

Kames & Addresses Dates Worked Days Sa la ry  
A .  Gambardella - Sr .  Asst .  Aue. 1-Oct. 9 69 $650 
259 Lanark S t  .l\'innipeg,Man. 

A.i':enban-Smith - Sr .  Asst. Aug. 1-Sep. 3 
Lymington Hants,  England 

T.Jack - Labourer Aug. 1-Aug.31 
Box 307, liouston,B.C. 

S. Louie, Labourer 
Telegraph Creek, B .C .  

Aug. 1-Oct. 9 

B. blunday, Labourer Aug. 1-Oct. 9 
General Uelivery,Smithers,B.C. 

G .  P h i l l i p s ,  Jr. Asst .  Aug . 1 -Sep .30 
808-103 Ave.Dawson Creek,B.C. 

I .  blurray, Labourer Aug . 1 -Sep . . 9  
Smithers ,  B.C. 

D .  Sloan, Jr .  Asst. Aug. 1-Sep. 3 
1291 Deuonshire Cres.Vancouver,B.C. 

I .  Church, Labourer Aug. 1-Sep. 3 
11755-18th Ave.,lianey,B.C. 

J .  Eut tazoni ,  Labourer Aug. 19-Sep. 3 
218 Regent S t .  Sudbury, Ont. 

T. iiowells, Labourer 
Topley, B.C.  

Sep .l9-Oct . 9 

R.  Kingsley, Labourer, Sep.19-Oct. 9 
Box 858, Vanderhoof, B.C. 

Amount 
$ 1,484.00 



Board - 
August 1 - 27/66 - 252 man days @ $2.50/day 

August 28-Sept. 3/66 - 67 man days @ $2.50/day ' 

Sept .4 - Oct .9/66 - 180 man days @ $2.50/day 

Total 

Samples 

The costsof sample analyses were as follows: 

August 1 - 27/66 - 334 samples @ $2.00 each 
Sept. 4 - Oct.9/66 - 200 samples @ $2.00 each 

Total 

Assays 

August 1 - 27/66 - 23 samples @ (Mo=$5.00;MoS2=$5.00) 230.00 
Sept. 4 - Oct.9/66 - 51 samples @ (Mo=$5.OO;MoS~=$5.00;Cu=$3.00) = 650.00 

Total 880.00 














