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I A C T I V E  M I N E R A L  E X P L O R A T I O N S  L T D .  I 



GOSSAN 11 CLAIM 

Liard Mining Division 

NTS 104B/lOW 

Sumnary. 

D u r i n g  August 1984 t h e  w r i t e r  spent 10 days p r o s p e c t i n g  and g e o l o g i c a l  l y  

mapping t h e  Khyber Pass prec ious-base meta ls  geochemical anomaly s i t u a t e d  on t h e  

Snippaker Creek-Bronson Creek d i v i d e .  T h i s  m ine ra l  i z e d  zone was d i scove red  i n  

1983 d u r i n g  a r e g i o n a l  p r o s p e c t i n g  and s i l t - s o i l  sampl ing program t o  e x p l o r e  t h e  

a r e a ' s  e x t e n s i v e  gossanous, hydrothermal l y  a1 t e r e d  v o l c a n i c  rocks f o r  p r e c i o u s  

metal  depos i t s .  T h i s  e x p l o r a t i o n  was prompted by t h e  d i s c o v e r y  o f  s i g n i f i c a n t  g o l d  

m i n e r a l i z a t i o n  on t h e  ad jacen t  Reg c la ims  by S k y l i n e  E x p l o r a t i o n s  L t d .  i n  1982. 

There was no a v a i l a b l e  funding o r  f i n a n c i a l  suppor t  t o  conduct a p roper  

fo l l ow-up  e x p l o r a t i o n  program o f  t h e  Khyber d i s c o v e r y  i n  1984 due t o  t h e  severe 

recess ion  a f f e c t i n g  B.C. m ine ra l  e x p l o r a t i o n .  The w r i t e r  spent 10 days on t h e  

c l a i m d u r i n g  1985 i n  o r d e r  t o  p rospec t  t h e  s o i l  geochemanomaly and g e o l o g i c a l l y  map 

t h e  upper p a r t  o f  t h e  r i dge .  The p rev ious  s o i l  geochem g r i d  was a c c u r a t e l y  t i e d  

i n t o  a b a s e l i n e  and t h e  surveyed l n e l  4-Gossan 11 c l a i m  boundary. The e n t i r e  Khyber 

Zone geochem anomaly occurs on t h e  Gossan 11 claim.. 

Rock samples were taken f rom 36 separate l o c a t i o n s  and assayed f o r  go ld,  

s i l v e r , . c o p p e r ,  l e a d  and z i n c .  I n d i v i d u a l  s e l e c t e d  samples ranged up t o  .97 oz. 

gold,  17.35 oz. s i l v e r ,  18.09% z i n c ,  3.45% copper, 8.04% lead.  

The g e o l o g i c a l  env i  ronment i s  an i n t e n s e l y  b l  eached phy l  1 i c ( s e r i  c i  t e -  

p y r i t e )  3 Km a l t e r a t i o n  zone p e r i p h e r a l  t o  a smal l  f e l d s p a r  ( o r t h o c l a s e )  porphyry 

i n t r u s i v e  body which i n t r u d e s  an o v e r l y i n g  sequence o f  a n d e s i t i c  v o l c a n i c s  and 

vo l  can i  c l  a s t i  cs. The m i  n e r a l  i z a t i  on i s be l  i eved t o  have formed contemporaneously 

i n  a l ower  J u r a s s i c  age submarine subvo lcan ic  environment, t h a t  has p o s s i b l y  been 

a f f e c t e d  by l a t e r  f a u l t i n g ,  a s e t t i n g  which has many s i m i l a r i t i e s  t o  t h e  Stewart  

m in ing  d i s t r i c t  90 km south. 
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I n t  roduct i on 

I n  August 1984, t h e  w r i t e r  spent 10 days prospec t ing ,  sampl ing and 

g e o l o g i c a l l y  mapping t h e  Khyber zone o f  m i n e r a l i z a t i o n  on t h e  Gossan 11 c l a i m  a t  

Snippaker  Creek i n  nor thwestern  B.C. 

A 1 a rge  c o i n c i d e n t  go1 d, s i  1 ver, a rsen i  c y  copper, 1 ead, z inc ,  manganese 

s o i l  anomaly (Khyber Zone) was d iscovered on t h e  Gossan 11 c l a i m  i n  1983 ( f i g u r e  4) ,  

and t h e  purpose o f  t h e  1984 work was t o  g e o l o g i c a l l y  map and e x p l o r e  t h i s  

m i n e r a l i z a t i o n  f u r t h e r .  

A chained and p i c k e t e d  b a s e l i n e  was p laced a long t h e  r i dge ,  w i t h  p i c k e t s  

The 1983 s o i l  sample g r i d  was t i e d  i n t o  t h i s  base l i ne ,  as were t h e  1984 every 50 m. 
mapping and rock sample s t a t i o n s .  

Location and Access 

The Gossan 11 m ine ra l  c l a i m  i s  l o c a t e d  a t  56O36'N l a t i t u d e  and 13Oo57'W 

The m i  n e r a l  i zed zone i s  above t r e e l  i ne a t  1 ongi  t u d e  on Map NTS 104B/1 OW ( F i g u r e  1 ) . 
5000 f e e t  e l e v a t i o n  and i s  s u b j e c t  t o  severe weather c o n d i t i o n s .  

The neares t  towns a r e  Stewart ,  B.C., approx imate ly  90 km i n  a s t r a i g h t  l i n e  

southeast ,  and Wrangel l ,  Alaska, 80 km t o  t h e  west. P r e s e n t l y  t h e r e  i s  no road 

access, and a1 1 work must be he1 icop ter -suppor ted .  A s i z e a b l e  t e n t  camp has been 

e rec ted  on t h e  Snippaker Creek a i r s t r i p  which l i e s  12 km eas t  o f  t h e  Gossan 11 c la im.  

A s e r i o u s  development p l a n  would r e q u i r e  b u i l d i n g  a 15 km l o n g  road f rom t h e  

Gossan 11 c l a i m  t o  t h e  mouth o f  Snippaker  Creek. From t h e r e  t h e  m ine ra l  p roduc ts  

c o u l d  be barged down t h e  I s k u t  R i v e r  t o  t i d e w a t e r  a t  Wrangell ,  A laska o r  p o i n t s  

beyond. 

For  yea rs  Sky1 i n e  E x p l o r a t i o n s  has l o b b i e d  t h e  B.C. government t o  bu i  I d  a 

road from t i d e w a t e r  t o  t h e i r  Reg c l a i m s  which a r e  l o c a t e d  on t h e  south  s i d e  o f  t h e  
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I s k u t  R i v e r ,  app rox ima te l y  12 kmwest o f  t h e  mouth o f  Snippaker Creek. They have a 

one-ha1 f m i  11 i o n  do l  1 a r  underground devel  opment program p l  anned f o r  t h e  Reg 

p r o p e r t y  i n  1985. 

C 1 a i  m I n f orma t i on 

CLAIM NAME NO. OF UNITS RECORD NO. DATE RECORDED 

Gossan 11 15 2402 24 August182 

The c la ims,  Gossan 10, 11, 12, and 13, have been grouped as Gossan Group # 

2381. T h i s  group was recorded August 12, 1983. 

History and Previous Work 

The Bronson-Snippaker Creek area has a long, d i s c o n t i n u o u s  h i s t o r y  o f  

m ine ra l  e x p l o r a t i o n .  E a r l y  p rospec to rs  t r a v e l l i n g  t h e  I s k u t  R i v e r  were a t t r a c t e d  t o  

t h e  Bronson Creek t r i b u t a r y  by t h e  l a r g e  gossans and a l t e r a t i o n  zone a long t h e  

c l i f f s  near i t s  mouth. The remote l o c a t i o n  has, and s t i l l  remains, an o b s t a c l e  t o  

development . 

I n  1903 t h e  I s k u t  M i n i n g  Company s taked c la ims  on these  ou tc rops  and sh ipped 

a smal l  amount o f  h i g h  grade c o p p e r - g o l d - s i l v e r  ore. O r .  F.A. K e r r  conducted 

e x t e n s i v e  f i e l d w o r k  i n  t h e  I s k u t / S t i k i n e  r i v e r  area f rom 1927 - 1929, f rom which a 

g e o l o g i c a l  map and r e p o r t  were p u b l i s h e d  i n  1948 (GSC Memoir 246). I n  t h i s  r e p o r t  D r .  

K e r r  d iscusses t h e  m ine ra l  occurrences a t  Johnny Mountain and on t h e  moraine of 

Bronson G l a c i e r ,  b u t  d i d  n o t  examine t h e  geology o f  Snippaker  Creek. 

Comi nco c a r r i e d  ou t  a s i  gn i  f i can t  e x p l o r a t i o n  program i n  1930, and then  t h e  

area remained i d l e  u n t i l  t h e  porphyry copper rush o f  t h e  1960's .  Kennco, Hudsons Bay 

Min ing,  Texasgul f  I nc .  and Cominco, a l l  d i d  e x p l o r a t i o n  work on t h e  M t .  Johnny- 

Bronson Creek p rospec ts  i n  t h e  1960's  and e a r l y  1970's. I n  1965 S i l v e r  Standard 

s taked a l a r g e  b lock  o f  c la ims  ( B e t t y  c l a i m s )  on t h e  e x t e n s i v e  gossans and b 
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a1 t e r a t i o n  zones 

expl  o r a t i o n  work 

cj 
o f  t h e  Snippaker Creek dra inage.  T h i s  i s  t h e  f i r s t  ment ion o f  

i n  t h e  area p r e s e n t l y  covered by t h e  Gossan c la ims .  There i s  no 

i n d i c a t i o n t h a t S i 1 v e r S t a n d a r d M i n e s ~ t d . d i s c o v e r e d o r d i d  any e x p l o r a t i o n w o r k  on 

t h e  Khyber zone. 

There i s  no reco rd  o f  any c la ims  o r  e x p l o r a t i o n  work hav ing taken  p l a c e  on 

t h e  Khyber zone p r i o r  t o  t h e  Gossan c la ims  which were s taked i n  1982 by t h e  w r i t e r .  

These c la ims  were op t i oned  t o  Lones ta r  Resources L td .  who c a r r i e d  o u t  a s u b s t a n t i a l  

e x p l o r a t i o n  program i n  1983. Themain r e s u l t  o f  t h i s  programwas t h e d i s c o v e r y  o f  t h e  

Khyber m i n e r a l i z e d  zone. Lones ta r  c o u l d  n o t  o b t a i n  a f i n a n c i n g  t o  f u r t h e r  e x p l o r e  

t h e  p r o p e r t y  i n  1984 and subsequent ly r e t u r n e d  t h e  c la ims  t o  t h e  w r i t e r .  T h i s  

r e p o r t  d iscusses t h e  m ine ra l  p o t e n t i a l  of and e x p l o r a t i o n  work c a r r i e d  ou t  on t h e  

Khyber zone by t h e  w r i t e r  i n  1984. 
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Geol ogy 
cs 

General Geology o f  the Snippaker-Bronson Creek Area 

There i s  no government geology map f o r  t h e  Snippaker Creek area except f o r  

t h e  Opera t i on  S t i k i n e  GSC Map, 1956, which i s  1 i n c h  = 6 m i .  and t o o  genera l i zed .  

The p resen t  understanding of t h e  geology comes f rom p r e v i o u s  assessment r e p o r t s  and 

f i e l d w o r k  conducted i n  1983 and 1984. 

The area i s  under1 a i  n by a t h i c k  sequence o f  L a t e  Pa leozo ic  a r g i  11 i t e s ,  

which t o  t h e  n o r t h  o f  t h e  I s k u t  R i v e r  change i n t o  f o s s i l i f e r o u s  l imestones.  These 

a r g i l l i t e s  a r e  o v e r l a i n  by an ex tens i ve ,  a n d e s i t i c  v o l c a n i c  sequence t h a t  may be 

r e g i o n a l  l y  c o r r e l a t e d  w i t h  t h e  Hazel t o n  o r  S tuh i  n i  v o l  c a n i c s  o f  L a t e  T r i  a s s i c - E a r l y  

J u r a s s i c  age. O v e r l y i n g  t h e  v o l c a n i c s  i s  a sedimentary u n i t  c o n t a i n i n g  

t u r b i d i t e s ,  sandstones, conglomerate b r e c c i a  and a r g i l l i t e  which i s  b e l i e v e d  t o  be 

an o u t l i e r  o f  t h e  Bowser Group o f  Cretaceous age. 

The Paleozoic  a r g i l l i t e s  and o v e r l y i n g  a n d e s i t e  v o l c a n i c s  a r e  c u t  by 

Large p h y l l i c  a l t e r a t i o n  zones, and most o f  t h e  prec ious-base me ta l s  

prospects ,  occur  ad jacen t  t o  these  i n t r u s i o n s ,  which 1 i k e l y  rep resen t  subvo lcan ic  

feeder  zones t o  t h e  o v e r l y i n g  a n d e s i t i c  v o l c a n i c s .  

numerous d i kes ,  s i l l s  and l a r g e r  bodies of f e l d s p a r  ( o r t h o c l a s e )  porphyry.  

Three main c e n t e r s  o f  t hese  i n t r u s i v e  bodies and assoc ia ted  a1 t e r a t i  on and 

m ine ra l  i z a t  i on occur  i n t h e  Bronson-Sni ppaker Creeks area. One o f  t hese  extends 

f rom t h e  mouth o f  Bronson Creek south t o  Johnny Mountain, and i s  desc r ibed  by Kerr ,  

below. A second c e n t e r  u n d e r l i e s  t h e  Khyber zone and extends n o r t h  under t h e  

mountain, across t h e  I n e l  c la ims  a t  t h e  head o f  Bronson Creek. The t h i r d  c e n t e r  

occurs a few m i l e s  southeast  o f  t h e  Khyber zone on which i s  named S e r i c i t e  Ridge 

(Bending 1984). These f e l d s p a r  porphyry i n t r u s i v e  cen t res  c o r r e l a t e  w i t h  t h e  

o u t l i n e  o f  t h e  Snippaker v o l c a n i c s  shown by D r .  Sevensma i n  h i s  paper e n t i t l e d  

Johnny Mountain, a Timmis t y p e  f e l s i c  volcano? 
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It i s  f e l t t h a t D r . K e r r ' s  d i s c u s s i o n s  o f t h e  a l t e r a t i o n  zone a t  t hemou th  o f  

Bronson Creek and t h e  s t r u c t u r a l  geology o f  Bronson v a l l e y  and Johnny Mountain a r e  

v a l u a b l e  and a re  quoted b e l  ow. 

"The smal l  mass i n  t h e  southern map-area on t h e  south s i d e  o f  Bronson 

Creek i s  t h e  one t h a t  has caused t h e  i n t e n s e  a l t e r a t i o n s  ment ioned 

above; i t  does no t  seerntohavebeenmuchmorethan b a r e l y  unroofed.  The 

coa rses t  p a r t  c a r r i e s  phenocrysts  up t o  1 / 2  i n c h  long,  o f  grey,  pu rp le ,  

and p i n k  o r thoc lase ,  and some rounded g r a i n s  o f  q u a r t z ,  i n  a m a t r i x  o f  

w h i t e  m i  c a y  quar t z ,  and i n d e t e r m i n a t e  f e l d s p a r s .  The g r a i n s  show 

p e c u l i a r  chewed edges,ev idencing a t t a c k  by s o l u t i o n s .  As t h e c o n t a c t s  

a r e  approached, t h e  phenocrysts  become fewer and sma l le r ,  and 

e v e n t u a l l y  d isappear .  The rock has been much sheared and a l t e r e d ,  and 

i s  c u t  by q u a r t z  ve ins  c a r r y i n g  p y r i t e  w i t h  some c h a l c o p y r i t e ,  

molybdeni te ,  and o t h e r  su lph ides ;  and f rom these  f i s s u r e s  s i l i c a  and 

i r o n  s u l p h i d e  have seeped ou t  i n t o  t h e  su r round ing  porphyry and 

impregnated p a r t s  o f  i t .  

On t h e  h i l l s i d e  above t h e  porphyry,  t h e  c o u n t r y  rock i s  h i g h l y  a l t e r e d  

throughout  a zone more than  2 m i l e s  long, and between 1,000 and 2,000 

f e e t  wide, corresponding t o  a v e r t i c a l  d i s t a n c e  o f  a t  l e a s t  500 f e e t .  

Beyond t h i s  zone t h e  a l t e r a t i o n  g r a d u a l l y  fades, b u t  some changes were 

noted as much as a m i l e  f rom t h e  c o n t a c t  and 2,000 f e e t  o r  more above i t . 

A l t e r a t i o n w a s  a l s o o b s e r v e d  on t h e n o r t h e a s t  s i d e  o f  Bronson Creek, b u t  

very  l i t t l e  on t h e  lower  s i d e  o f  t h e  porphyry mass." 

"Besides p y r i t e ,  which i s  by f a r  t h e  most abundant, t h e  s u l p h i d e s  

i n c l u d e  a r s e n o p y r i t e ,  p y r r h o t i t e ,  c h a l c o p y r i t e ,  galena, s p h a l e r i t e ,  

t e t r a h e d r i t e ,  molybdeni te,  and p o s s i b l y  o the rs .  There a re  a1 so some 

ox ides such as hemat i t e  and magnet i te .  Massive p y r i t e  may occur  

l o c a l l y  i n  p a r a l l e l  s t reaks ,  and h i g h l y  m i n e r a l i z e d  rock a l s o  shows a 
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cj banding. Both a r e  b e l i e v e d  t o  p a r a l l e l  t h e  o r i g i n a l  shear ing."  

"The geology o f  t h e  Bronson Creek area i s  shown i n  g e n e r a l i z e d  form on 

t h e  map o f  t h e  southern map-area. The creek i t s e l f  l i e s  w i t h i n  a 

s y n c l i n e  o f  T r i a s s i c  v o l c a n i c  rocks,  which a r e  i n t r u d e d  by a smal l  mass 

o f  o r t h o c l a s e  porphyry.  To t h e  south, on Johnny Mountain, t h e  s t r a t a  

r i s e  i n t o  a compound a n t i c l i n e ,  a t  t h e  c r e s t  o f  which e r o s i o n  has p a r t l y  

removed t h e  v o l c a n i c  rocks and exposed Pa leozo ic  sedimentary s t r a t a  

beneath them. A c t u a l l y ,  t h e  minor  f o l d s  a r e  more numerous than  

i n d i c a t e d  on t h e  map; i f  work had been done on a l a r g e r  s c a l e  and i n  

d e t a i l ,  t h e  r e s u l t s  would l o o k  much more complex. The Pa leozo ic  s t r a t a  

a re  ma in l y  a r g i  11 i t e s ,  q u a r t z i t e s ,  and s c h i s t s  . ' I  

The g e o l o g i c a l  s e c t i o n  exposed n a t u r a l l y  on t h e  south f a c i n g  s l o p e  o f  

Khyber Pass i s  over  700 meters t h i c k .  On t h e  western p o r t i o n ,  across t h e  Khyber 

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

gossanous, bleached c o l o r  anomaly. The o r i g i n a l  rock t y p e  i s  d i f f i c u l t  t o  

determine due t o  t h e  i n t e n s e  a l t e r a t i o n  and much o f  i t  i s  considered t o  be i n t r u s i v e .  

Immediately west o f  t h e  Khyber saddle t h e  rocks a re  f r e s h e r  i n  appearance, 

and a l though  s t r o n g l y  deformed a re  n o t  s t r o n g l y  a l t e r e d .  To t h e  west t h e  s l o p e  

steepens q u i c k l y  i n t o  v e r t i c a l  c l i f f s  over  500meters h igh.  Spec tacu la r  i c e f a l l s  

have developed a t  t h e  t o p  o f  t h e  c l i f f s ,  and p r o v i d e  cons tan t  en te r ta inmen t  when 

c a r r y i n g  out  g e o l o g i c a l  f i e l d w o r k .  

These c l i f f s  extend southeast  f o r  1 km. t o  Pyramid Peak remain ing 

r e l a t i v e l y  una l te red .  A t  t h e  base o f  t h e  c l i f f s  i s  a sadd le  (Pyramid sadd le ) ,  

between them and Pyramid Peak. A l l  o f  Pyramid Peak (which t o p o g r a p h i c a l l y  l i e s  500 

m. 1 ower) i s  s t r o n g l y  a1 t e r e d  and weathered i n t o  a gossanous, bleached c o l o r  anomaly 

i n  t h e  same manner as a t  t h e  Khyber saddle. 

S i n c e t h e  change f r o m a l t e r e d t o u n a l t e r e d  rocks i s  remarkably ab rup t  a t  t h e  

western end o f  bo th  saddles and because Khyber Pass and Pyramid Peak e l e v a t i o n s  a re  

cj 
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500 meters lower  t h a n  t h e  s lopes immediate ly  west, i t  i s  proposed t h a t  a l a r g e  west 

d i p p i n g  o v e r t h u r s t  f a u l t  s t r u c t u r e  s t r i k e s  nor thwest  across t h e  saddles.  I t i s  n o t  

p o s s i b l e  t o  c a r r y  ou t  a g e o l o g i c a l  t r a v e r s e  across t h e  hanging w a l l  rocks w i t h o u t  

u s i n g  ropes, because o f  s teep c l i f f s  and a l a r g e  v e r t i c a l  drop. 

c; 

A 30 meter s e c t i o n , o f  u n a l t e r e d  rocks j u s t  above t h e  proposed f a u l t  zone i s  

a c c e s s i b l e  and c o n s i s t s  o f  a u n i f o r m  medium gra ined,  f o l i a t e d  greenstone. It has 

an e x t r u s i v e  appearance and i s  composed o f  1 /8 "  t o  1 /4 "  f e l d s p a r  and q u a r t z  

phenocrysts  i n  a f i n e r  gra ined,  dark green c o l o r e d  m a t r i x .  The f e l d s p a r  g r a i n s  a re  

s t r o n g l y  f o l i a t e d  and a l i g n e d  p a r a l l e l  t o  s c h i s t o s i t y .  These rocks do n o t  have any 

i d e n t i c a l  s i m i l a r i t i e s  t o  t h e  v o l c a n i c  rocks exposed i n  t h e  e a s t e r n  p o r t i o n  o f  

Khyber Pass, and may rep resen t  a d i f f e r e n t  f o rma t ion .  

A l though  t h e  o r i g i n a l  rock t ypes  on Pyramid Peak a re  i n t e n s e l y  a l t e r e d  and 

d i f f i c u l t  t o  recogn ize ,geo log ica l  m a p p i n g i n 1 9 8 3 b y B e n d i n g  i n d i c a t e s t h a t m u c h o f  

i t  i s  u n d e r l a i n  by i n t r u s i v e  rocks,  ma in l y  d i o r i t e .  Or thoc lase  porphyry d i k e s  

occur a long t h e  n o r t h e a s t  s l o p e  o f  t h e  peak, and f i n e  g r a i n e d  sedimentary r o o f  

pendants and wedges occur randomly throughout  t h e  upper s lopes. One smal l  area 

u n d e r l a i n  by a r o o f  pendant o f  v o l c a n i c s  was mapped j u s t  east  o f  t h e  peak. 

P r o p y l i t i c  a l t e r a t i o n ,  shown by i n t e n s e  e p i d o t e  development, i s  p e r v a s i v e  and a 

zone o f  mass ivemagne t i t e  10 meters t h i c k  i s  exposed f o r  200 meters a long  t h e  c l i f f s  

east  of t h e  peak. 

On t h e  eas t  s i d e  o f  Khyber Pass, 1 krn. from Khyber saddle, t h e  upper s lopes 

o f  t h e  c o l  o r  anomaly become over1 a i  n by an eastward t h i c k e n i n g  s e c t i o n  o f  re1  a t i  v e l y  

una l te red ,  dark green weather ing,  v o l c a n i c  rocks and e v e n t u a l l y  t h e  a1 t e r e d  zone 

disappears.  A t  i t s w i d e s t  p o i n t ,  i n m i d d l e e l e v a t i o n s ,  t h e  a l t e r a t i o n  zoneextends 

eastward f o r  1.2 km. f rom t h e  west s i d e  o f  t h e  Khyber saddle.  It a l s o  extends f o r  2 

km. sou th  across Pyramid Peak and about 5 km. n o r t h  across t h e  I n e l  c la ims.  The 

e n t i r e  c o l o r  anomalous zone o f  s e r i c i t i z a t i o n  and p y r i t i z a t i o n  i s  7 km.long f r o m t h e  

n o r t h  s i d e  o f  t h e  I n e l  c la ims  t o  t h e  sou th  s i d e  o f  Pyramid Peak and i s  1.2 km. wide i n  

an eastward d i r e c t i o n .  
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Where t h e  n o r t h  boundary o f  t h e  Gossan I 1  C la im t r e n d s  across t h e  e a s t e r n  

boundary o f  Khyber Pass, t h e  v o l c a n i c s  a re  o v e r l a i n  by sedimentary rocks o f  v a r i o u s  

l i t h o l o g i e s .  T h i s  sedimentary f o r m a t i o n  becomes t h i c k e r  t o  t h e  n o r t h ,  t r e n d i n g  

f o r  12 km. a long  t h e  east  s i d e  o f  Bronson V a l l e y  and fo rm ing  t h e  h i g h e s t  peaks f rom 

t h e  I n e l  Claims t o  Snippaker Peak. The l i t h o l o g i e s  i n c l u d e  massive bedded, 

tu f faceous sandstones, congl omerates, v o l c a n i c  c l a s t  b recc ias ,  s i  1 t s t o n e s ,  

rhythmi  t e s  and b lack  a r g i  11 i tes .  Near Snippaker Peak these  u n i t s  a r e  we1 1 bedded 

and show v a r i o u s  sca les  o f  sed imen ta t i on  c y c l e s  f rom s i l t s t o n e - a r g i l l i t e  couples 1 

cm. t h i c k ,  t o  conglomerate-sandstone megacycles 200 meters t h i c k .  

LJ 

J u s t  south o f  Snippaker Peak, t h e  f o r m a t i o n  i n c l u d e s  a t h i c k ,  v e s i c u l a r  

v o l c a n i c  c l a s t ,  b r e c c i a  u n i t .  The base was n o t  seen b u t  t h e  b r e c c i a  i s  bedded and 

over  200 meters t h i c k .  A b lack  a r g i  11 i t e  1 ayer  w i t h  abundant megafossi 1 s occurs i n  

t h e  upper p a r t  o f  t h i s  b r e c c i a  member 350 m. south o f  Snippaker Peak. A f o s s i l  

c o l l e c t i o n  was made f rom which D r .  T i p p e r  o f  t h e  Geo log ica l  Survey o f  Canada 

determined a ' ' lower J u r a s s i c ,  p robab ly  Toarc ian  age''. F o s s i l s  i d e n t i f i e d  were 

Weyla sp. f ragments Trigonia sp. fragment Gryphea sp. Corals and Pelecypods 

(Appendix I I I ). 

T h e a p p e a r a n c e o f t h e f o s s i l i f e r o u s  b lack  a r g i l l i t e i n t h e  v o l c a n i c  b r e c c i a  

f o r m a t i o n  i n d i c a t e s  i t  t o  have been a k i l l  zone t h a t  occu r red  d u r i n g  a v o l c a n i c  

e r u p t i o n .  One sample c o n t a i n s  c o r a l  f ragments i n  a v o l c a n i c  b r e c c i a  rock.  The 

v o l c a n i c s  and sediments a r e  re1 a t i  v e l y  contemporaneous and occur  i nterbedded 

throughout  t h e  east  s i d e  o f  Bronson Va l l ey .  Complex f a c i e s  changes a long s t r i k e  

combined w i t h  s t r u c t u r a l  c o m p l i c a t i o n s  l e a d  t o  many d i scon t inuous ,  l e n s e  shaped 

1 ayers which make g e o l o g i c a l  mapping d i f f i c u l t  . 

I n  e a r l y  J u r a s s i c t i m e  ( M i d d l e T o a r c i a n  a n d E a r 1 i e r ) t h e  palaeoenvi ronment  

o f  t h e  Bronson-Snippaker Creeks area was a shal low, submarine l i n e  o f  a l k a l i c  

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

volcanoes were p e r i o d i c a l l y  o r  i n  p a r t  s u b a e r i a l  w i t h  f r i n g i n g  c o r a l  ree fs .  It 

appears t h a t  t h e  m i n e r a l i z a t i o n  formed contemporaneously f rom submarine h o t s p r i n g  

t y p e  hydrothermal systems, p e r i p h e r a l  t o  t h e  volcanoes. The a1 t e r e d  o r t h o c l  ase 
cj 
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porphyry i n t r u s i o n s  rep resen t  t h e  t h r o a t s  o f  t h e  volcanoes. 
cj 

An a l t e r n a t i v e  proposed model f o r  t h e  o r i g i n  o f  t h e  geology and m ine ra l  

d e p o s i t s  env i  sages 1 arge s c a l e  c a t a c l  a s i  t e  zones w i t h  K - f e l  dsa r  a1 t e r a t i  on and 

m i n e r a l i z a t i o n  fo rm ing  a long them. Evidence e x i s t s ,  and has been presented, which 

suppor ts  t h e  e x i s t e n c e  of a l a r g e  west d i p p i n g  o v e r t h r u s t  w i t h  t h e  f a u l t  p l a n e  

t r e n d i n g  nor thwest  across Khyber and Pyramid saddles. More work w i  11 be necessary 

t o  understand t h e  genesis o f  t hese  m i n e r a l  depos i t s .  

Geology o f  the Khyber Zone-Gossan 11 Claim 

Introduction 

Geology o f  t h e  Khyber Pass i s  shown on F i g u r e  3. The e n t i r e  area has 

undergone e x t e n s i v e  a1 t e r a t i o n  and b l e a c h i n g  which makes t h e  o r i g i n a l  rock t ypes  

d i f f i c u l t  t o  recognize.  The lolNer slopes and Hes te rn  G o r t i o n  o f  Kilyber Pass are  

a l t e r e d  t o  an assemblage o f  s e r i c i t e - p y r i t e  2 c h l o r i t e ,  q u a r t z ,  m a r i p o s i t e .  I t  
appears t h a t  t h e  o r i g i n a l  rock was an i n t r u s i v e  a l a s k i t e  body w i t h  assoc ia ted  

p e r i p h e r a l  d i k e s  and s i l l s .  The e a s t e r n  p o r t i o n  o f  t h e  Khyber zone i s  made up o f  

v o l c a n i c  and sedimentary rocks which o v e r l i e  t h e  main i n t r u s i v e  body, b u t  a r e  c u t  by 

f e l d s p a r  ( o r t h o c l a s e )  porphyry d i kes .  The i n t r u s i v e  s u i t e  i s  d i s t i n c t l y  a l k a l i n e  

as they  c o n t a i n  a genera l  l a c k  o f  q u a r t z  i n  t h e  m a t r i x ;  however, under t h e  inicroscope 

occasional  rounded q u a r t z  g r a i n s  can be seen. 

The v o l c a n i c  (e rocks have s u f f e r e d  e x t e n s i v e  c h l o r i t i c  

( p r o p j l i t i c )  a l t e r a t i o n  and t h e i r  K - fe ldspars  have been t o t a l l y  des t royed  i n  p laces,  

now fo rm ing  vugs. A l o t  of manganese has been i n t r o d u c e d  i n t o  these  rocks which i n  

p laces  a r e  s t e e l y - b l u e  c o l o r e d  on weathered surfaces. T h i s  m i n e r a l  enr ichment i s  

a l s o  e v i d e n t  as a l a r g e  manganese s o i l  geochem h a l o  i n  t h e  v o l c a n i c s  above t h e  

e x t e n s i  ve s e r i  c i  t e  a1 t e r e d  areas. 
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I n  t h e  l ower  s lopes o f  Khyber Pass, t h e  con tac t  o f  t h e  main a l a s k i t e  

i n t r u s i v e  body w i t h  Pa leozo ic?  a r g i l l i t e s ,  i s  marked by e x t e n s i v e  s e r i c i t e - p y r i t e  

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

fe ldspar  ( o r t h o c l a s e )  porphyry d i k e s  a re  f r e s h e r  i n  appearance b u t  a1 t e r e d  t o  

c h l o r i t e  s c h i s t .  The i n t r u s i o n s  may no t  a l l  be o f  t h e  same age. A l t e r n a t i v e l y ,  

t h e  s e r i  c i t e  a1 t e r a t i o n  may rep resen t  zones o f  l a t e r  shear ing  and hydrothermal 

a c t  i v i  t y  . 
The l a r g e  p h y l l i c  a l t e r a t i o n  zone was formed as a r e s u l t  o f  complex i n t e r -  

r e l a t e d  hydrothermal and i n t r u s i v e  a c t i v i t y  a long t h i s  major  N-S f a u l t  zone. The 

m i n e r a l i z a t i o n  appears t o  be i n  p a r t  c o n t r o l l e d  by l a t e r  N20 - 40'E f a u l t s .  S i m i l a r  

N20°-400E f a u l t s  a l s o  c o n t r o l  t h e  m i n e r a l i z a t i o n  o f  t h e  I n e l  and Reg c la ims,  where 

they  a re  v i s i b l e  on a i r p h o t o s .  

i) Volcanic Formati on 

Vo lcan ic  rocks a re  bes t  exposed i n  t h e  v i c i n i t y  o f  BL O+OO N. They 

ou tc rop  f rom BL 2+30 S t o  BL 2 + 50 N and t h e  s e c t i o n  i s  bes t  exposed i n  t h e  

sou th  f a c i n g  s lopes o f  t h e  Peak a t  BL O+OO N. West f rom BL O+OO N t h e  

v o l c a n i c s  form a l l  o f  t h e  smal l  rock i s l a n d s  t h a t  l i e  i n  Boundary g l a c i e r  

( F i g u r e  3 ) .  

Steep slopes, de fo rma t ion  and genera l  l a c k  o f  bedding make t h e  

t h i c k n e s s  o f  t h e  f o r m a t i o n  d i f f i c u l t  t o  determine b u t  i t  i s  i n  t h e  o r d e r  o f  

150 meters. A s u i t e  o f  rock samples was c o l l e c t e d  a t  each 10 m. i n t e r v a l  

f romBLO+OONto BL2 + 5 0 N i n  o r d e r  t o  examine t h e m m i c r o s c o p i c a l l y  i n  t h e  

o f f i c e .  Rock t ypes  vary f rom f i n e  g ra ined  green c o l o r e d  t u f f s  and 

t u f f a c e o u s  andesi tes,  t o  coarse gra ined,  s c h i s t o s e  v o l c a n i c l a s t i c s  and 

agglomerates. Dome 1 i k e  ou tc rops  o f  coarse o r t h o c l  ase phenocryst  b e a r i  ng 

andes i tes  occur  i n  t h e  l ower  p o r t i o n  o f  t h e  v o l c a n i c  fo rma t ion .  These 

"domes" a r e  l e n s e  shaped, and i n  t h e  o r d e r  o f  20 meters t h i c k  and 50 meters 

long. The groundmass i s  composed o f  g reen ish  c o l o r e d  c h l o r i t e  and 

s e r i c i t e  +/- b i o t i t e ,  aug i te .  I t  i s  d i f f i c u l t  t o  d i s t i n g u i s h  between 
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PLATE 5 

VOLCANIC BRECCIA-KHYBER EAST ZONE AREA 

PLATE 6 

VOLCANOGENIC TUFFS - SILTSTONES KHYBER EAST ZONE 
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c) i n t r u s i v e  and e x t r u s i v e  v a r i e t i e s  of o r t h o c l a s e  porphyry,  and t h e  Khyber 

s e c t i o n  exposes a complete subvo lcan ic  through v o l c a n i c  sequence o f  rocks.  

A1 1 o f  t h e  v o l c a n i c  rocks have undergone p r o p y l  i t i  c a1 t e r a t i  on, 

and t h e  coarse o r t h o c l a s e  phenocrysts,  which have been changed t o  

carbonate,  a re  commonly weathered o u t  l e a v i n g  conspicuous vugs up t o  1 cm 

across.  

The e n t i  r e  v o l c a n i c  s e c t i o n  i s  rough ly  150 meters t h i c k  and v a r i e s  

f rom t h e  o r t h o c l a s e  phenocryst  b e a r i n g  f l o w s  near t h e  base, t h rough  f i n e r  

g r a i n e d  a n d e s i t e w i t h  a b u n d a n t c o a r s e c l a s t s  o f o r t h o c l a s e p o r p h y r y ,  i n t o  a 

sequence o f  a n d e s i t i c  t u f f s  and agglomerates w i t h  f ragments up t o  20 cm. 

across.  Both t h e  m a t r i x  and fragments a r e  i d e n t i c a l  i n  composi t ion.  

Near t h e  base, a banded, green c o l o r e d  

S i l t s t o n e ,  BS) occurs.  It u n d e r l i e s  most o f  

m i n e r a l i z e d  area, and a l s o  ou tc rops  on t h e  base 

2t50N. 

s i  1 t s t o n e  u n i t  (Banded 

t h e  Khyber west zone 

i n e  a t  BL 1+75S and BL 

A t  t h e  t o p  o f  t h e  v o l c a n i c  f o r m a t i o n  i s  a d i s t i n c t i v e  ''sandy", 

sheared, r e c e s s i v e  agglomerate member 5 meters t h i c k ,  which shows bo th  

graded and cross-bedding and has been w a t e r l a i n .  The c l a s t s ,  up t o  10 cm. 

long, a r e  f l a t t e n e d ,  s t r e t c h e d  and i n  p a r t  s c h i s t o s e  due t o  a l a t e r  

de fo rma t iona l  event. Thismembermarks t h e  t o p  o f t h e  v o l c a n i c  f o r m a t i o n  

exposed across Khyber Pass. I t  i s  bes t  exposed a t  BL 0 t 50 N. on t h e  

b a s e l i n e  and i n  t h e  s lopes below. 

ii) Intrusive Rocks 

There a r e  seve ra l  l o c a t i o n s  where i n t r u s i v e  rocks a re  exposed i n  

t h e  Khyber Pass area. Bending, 1984, cons idered t h e  e n t i r e  area t o  be 

u n d e r l a i n  by Coast Range I n t r u s i v e s  ( d i o r i t e ,  g r a n o d i o r i t e ,  s y e n i t e )  which 
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are  b a r e l y  exposed above Nor th  Pyramid G1 a c i e r .  Genera l l y  d i s c o n t i n u o u s  

exposures o f  i n t r u s i v e  rocks occur throughout  t h e  r e s t  o f  t h e  s e c t i o n  and 

were mapped by Bending as d i kes .  These apparen t l y  extend as f i n g e r s  f rom 

t h e  l a r g e r  i n t r u s i v e  beneath and a r e  o f  seve ra l  d i f f e r e n t  ages. I n  a 

s p a t i a l  sense, he a l s o  i n d i c a t e d  t h a t  t h e  I n e l  and Khyber areas rep resen t  

two separate i n t  r u s i  ve cen t  res  and m i  n e r a l  i zed zones. 

The present  w r i t e r  has o n l y  mapped t h e  upper p o r t i o n  o f  t h e  Khyber 

Pass, where a l l  t h e  i n t r u s i v e  rocks observed were v a r i e t i e s  o f  a l k a l i n e  

o r t h o c l a s e  porphyry a l a s k i t e .  A 10 meter wide, dark co lo red ,  i n t r u s i v e  

d i k e  stands ou t  a g a i n s t  t h e  bleached rock and s t r i k e s  N 30°W across t h e  

r i dge ,  200 meters n o r t h e a s t  o f  Khyber Saddle. It c o n s i s t s  o f  2 cm. l o n g  by 

5 cm. euhedral  o r t h o c l a s e  phenocrysts  i n  a medium t o  coarse g r a i n e d  m a t r i x  

o f  f e l d s p a r  and s e r i c i t e .  Random l a t h s  o f  b i o t i t i z e d  amphibole occur, 

q u a r t z  i s  absent, and p y r i t e  i s  u b i q u i t o u s .  

A s i m i l a r  o r t h o c l a s e  porphyry commonly occurs a t  t h e  t o p  o f  t h e  

bleached a l t e r a t i o n  zone near i t s  c o n t a c t  w i t h  t h e  vo l can ics .  It appears 
t o  u n d e r l i e  much o f  t h e  mountain a t  t h e  same s t r a t i g r a p h i c  l e v e l ,  and may 

rep resen t  a l a r g e ,  s t r o n g l y  s e r i c i t i z e d ,  i n t r u s i v e  body a t  depth. It i s  
1 i g h t  grey c o l  ored, dense and composed o f  sparse o r t h o c l  ase phenocrysts  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 ,  s e r i c i t e  p y r i t e  and a l t e r e d  amphibole 

g r a i n s  . 
A d i k e  o f  s i m i  1 a r  o r t h o c l a s e  porphyry rock c u t s  across t h e  base1 i ne 

a t  BL 1+00N where i t  forms a r e s i s t a n t  l i g h t  grey c o l o r e d  outcrop.  T h i s  

body t r e n d s  south f o r  over  200 m, and t h i c k e n s  t o  30 m where l a s t  observed 

( F i g u r e  3.) 

There were two stages o f  o r t h o c l  ase porphyry i n t r u s i o n .  The f i r s t  

s tage  i nvo l  ved t h e  empl acement o f  a s tock  o f  o r t h o c l  ase porphyry a1 a s k i  t e ,  

w i t h  ad jacent  contemporaneous submari ne e x t r u s i o n s  o f  o r t h o c l a s e  porphyry 

v o l c a n i c  f 1 ows. The second s tage  i nvo l  ved 1 a t e r  i n t  r u s i  ve d i k e s  which c u t  

t h rough  t h e  e n t i r e  s e c t i o n ,  p o s s i b l y  f e e d i n g  younger v o l c a n i c  f l o w s  i n  t h e  

o v e r l y i n g  s t r a t i g r a p h y .  
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Mineralization and Geochemistry 
0 

I n t  roduct i on 

I n  1983 a l a r g e  s o i l  sample g r i d  c o v e r i n g  an area 2,000 m. by 350 m. was 

performed across t h e  Khyber Pass zone. The r e s u l t s  f rom t h i s  survey were f i l e d  f o r  

assessment c r e d i t  and a r e  con ta ined  i n  a BCDM assessment r e p o r t  by Bending 1984. 

D u r i n g  t h e  1983 survey, a t o t a l  o f  1,189 C-hor izon s o i l  samples were taken  

a t  10 m. and 25 m. i n t e r v a l s .  These o u t l i n e d  a c o i n c i d e n t  go ld,  s i l v e r ,  a rsen ic ,  

z i n c ,  copper, l e a d  anomaly measuring 1,500 m. by 200 m. a long t h e  t o p  o f  t h e  r i dge .  

The mean g o l d  va lue  o f  t hese  1,189 samples was 840 ppb. (see T a b l e  1 ) .  

I n  1984, twenty m ine ra l  showings were d i scove red  w i t h i n  t h e  s o i l  anomaly 

f rom which grab samples con ta ined  up t o  .97 o z / t o n  gold,  17.35 o z / t o n  s i l v e r ,  18.5% 

z inc ,  3.45% copper and 8.04% lead. P y r i t e  and s p h a l e r i t e  ve ins  and replacements 

a re  numerous w i t h i n  t h e  l a r g e  z i n c  s o i l  anomaly i n  t h e  e a s t e r n  p o r t i o n  o f  Khyber 

Pass. 

Disseminated molybdeni te  and p y r i t e  m i n e r a l i z a t i o n  i s  assoc ia ted  w i t h  

1 arge zones o f  mari  p o s i  te-vuggy s i  1 i ca i n severa l  p l  aces across Khyber Saddl e and i n 

t h e  West Khyber p o r t i o n  o f  the g o l d  s o i l  dnornaly. An e lect ro: )  :nicroprobe s tudy was 

done on one sample (#B1229) o f  suspected m a r i p o s i t e  m i n e r a l i z a t i o n  ( f i g u r e  2 ) .  

F i  ve separate analyses o f  f i n e  g r a i n e d  (10 urn) green mica samples a1 1 con ta ined  over  

.15% C 0 c l a s s i f y i n g  t h e  mica as "chromian muscovi te ' '  o r  m a r i p o s i t e .  Ca, Na, Ba 

and Mn were analyzed f o r  b u t  n o t  de tec ted  (Appendix 111). 
2 3  

A n k e r i t i c  carbonate and manganoferrodolomite v e i n i n g  i s  common as i s  a 

d i s t i n c t i v e  s t e e l y  - b l u e  c o l o r e d  manyanese s t a i n ,  which i s  an i n d i c a t i o n  o f  z i n c  

s u l f i d e  m i n e r a l i z a t i o n .  The a n k e r i t e  may have been formed by a l t e r a t i o n  of  

hornblende m i n e r a l s  i n t o  c h l o r i t e  and a n k e r i t e ,  .Rp_BfhLfBk a chemical  a l t e r a t i o n  

equa t ion  used t o  e x p l a i n  t h e  widespread a n k e r i t e  a l t e r a t i o n  o f  t h e  Golden M i l e  g o l d  

d i s t r i c t  i n  A u s t r a l  i a. 

The m ine ra l  i zed system appears t o  be we1 1 zoned, based on t h e  r e s u l t s  f r o m  

t h e  s o i l  geochemsurvey, and c o n s i s t s  o f  copper and a r s e n i c  a t  depth, and manganese, 

0 
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Khyber GRID (N = 1189) 

Standard 
Element Range Mean Deviation Form Threshold Anomaly Cri ter ian 2 

Au PPb 5 - 600000 843.67 

Ag ppm 0.0 - 78.2 6.22 

As PPm 0 - 1060 188.55 

Sb PPm 0 - 76 10.46 

Mn ppm 51 - 17400 1600.65 

Pb PPm 8 - 4110 136.36 

Zn PPm 0 - 37300 877.00 

Cu ppm 30 - 3670 303.19 

Ba ppm 55 - 1500 245.47 

Mo ppm 15 - 709 73.03 

B i  ppm 26 - 188 61.77 

2341.67 

6.17 

91.83 

12.66 

2020.69 

209.81 

2485.25 

268.63 

129.01 

58.71 

18.35 

LN, Tr imodal 

LN, Trimodal 

N,LN,Trimodal 

N, Bimodal 

LN, Bimodal 

LN, Bimodal, 

I n t e r s e c t  i ng 

LN,N, Complex 

LN 

LN, Complex 

LN,Mul t imoda l  

LN, Trimodal 

530 

7.8 

212 

35 

1220 

91 

220 

305 

270 

120 

65 

TABLE 1 

LN = Lognormal, N = A r i t h m e t i c  Normal 
PA = P r o b a b i l i t y  P l o t s ,  a p p l i e d  t o  s i g n i f i c a n t  p a t h f i n d e r  elements 

G = I n s p e c t i o n  o f  Histograms 
S = S t a t i s t i c ,  mean p l u s  t w o  s tandard d e v i a t i o n s  

1090 

12 .0 

330 

50 

2696 

165 

575 

730 

460 

170 

87 

PA 

PA 

PA 

PA 

PA 

PA 

PA 

PA 

PA 

G 

PA 



TABLE 2 

Khyber Zone Soil  Geochem Anomalies 

Anomalous 
Contour Location Width (m) Length (m) Status Element 

Go1 d 300 ppb 
1,000 ppb 
1,000 ppb 

E n t i r e  Zone 
West Khy be r 
E as t Khy ber  

200 
100 
100 

1,200 
200 
2 50 

open 

open 

S i  1 ver  E n t i r e  Zone 
West Khyber 
E a s t K hy be r 

250 
100 
100 

900 
150 
400 

open 

open 

Arsenic 100 ppm 
200 ppm 
200 ppm 

E n t i r e  Zone 
West K hy b e r  
E as t Khy ber  

3 50 
100 
120 

1 , 500 
300 
500 

open 

open 

Zinc 

Lead 

1,000 ppm 
2,500 ppm 

E as t Khy be r 
E as t Khy b e r  

200 
180 

500 
300 

open 
open 

150 
5 00 
200 

100 ppm 
100 ppm 
200 ppm 

West Khyber 
E as t K hy ber 
E as t Khy be r 

100 
300 
200 

open 
open 

300 
500 
300 
450 

Copper 200 ppm 
200 ppm 
300 ppm 
300 ppm 

West K hy b e r  
E as t K hy be r 
West Khy ber  
East Khy ber  

200 
300 
100 
150 

open 

open 

open 2,700 ppm East Khyber 200 4 00 Manganese 
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cj gold,  s i l v e r ,  z i n c  and l e a d  a t  t h e  top.  The impress i ve  manganesedispers ion h a l o  a t  

t h e  t o p  of t h e  mountain p o s s i b l y  i n d i c a t e s  ex tens i ve  base-prec ious meta l  

m i  n e r a l  i z a t i  on a t  depth. 

Khyber Zone Soi 1 Geochemi s t  ry 

These r e s u l t s  were desc r ibed  i n  t h e  1983 assessment r e p o r t ,  f rom which t h e  

f o l l o w i n g  summary i s  made. The 300 ppb g o l d  anomaly i s  1,200 m. l o n g  by 200 m. wide 

and va lues range up t o  60,000 ppb. The 5 ppm s i l v e r  anomaly i s  900 m. l o n g  by 250 m. 
w ide and va lues range up t o  78 ppm. The 100 ppm a r s e n i c  anomaly i s  1,500 m. l o n g  by 

300 m. w ide and va lues range up t o  1,060 ppm. The 1,000 ppm z i n c  anomaly i s  500 m. 

l ong  by 200 m. wide and va lues range up t o  37,300 ppm. The 100 ppm l e a d  anomaly i s  

500 m. l o n g  by 300 m. wide w i t h  va lues rang ing  up t o  4,110 ppm. The 200 ppm copper 

anomaly i s  500 m. l o n g  by 300 m. w ide and va lues range up t o  3,670 ppm. The 2,700 ppm 

manganese anomaly i s  400 m. l o n g  by 200 m. wide and va lues range up t o  17,400 ppm. 

(see Tables 1 & 2 )  

A l l  samples were analyzed f o r  26 elements by t h e  ( ICP) I n d u c t i v e l y  Coupled 

Plasma technique.  

A 1.5 km. l o n g  s o i l  sampl ing t r a v e r s e  was made across t h e  Khyber zone, 

s t a r t i n g  a t  t h e  western end o f  t h e  Khyber Saddle, f rom which s o i l  samples were 

taken  a t  25 m. spacings. These samples, #4182 t o  #4233 were a l s o  analyzed f o r  26 

elements by t h e  ICP technique.  The magnesium, manganese, ca lc ium, sodium, 

potassium, s i l v e r ,  z inc ,and g o l d  v a l u e s w e r e p l o t t e d t o s h o w t h e i r  v a r i a t i o n  across 

t h e  a l t e r e d  and m i n e r a l i z e d  zone. The p l o t s  a r e  shown as F i g u r e s  5, 6, and 7. 

The main purpose o f  p l o t t i n g  t h e  p r o f i l e s  was t o  see i f  sodium d e p l e t i o n  o r  

potass ium enr ichment  ha loes occurred,  and if they  cou ld  by used t o  l o c a t e  go ld  

m i n e r a l i z a t i o n .  Gold and s i l v e r  va lues were p l o t t e d  t o  show t h e  d i s t r i b u t i o n  o f  

p rec ious  meta ls ,  and z i n c  was p l o t t e d  t o  i n d i c a t e  t h e  d i s t r i b u t i o n  o f  base meta ls .  

The i n f l u e n c e  o f  l i t h o l o g y  on these  va lues has no t  been taken i n t o  c o n s i d e r a t i o n .  



/- 

E d  
FIGURE 7 

r- 
I 

:?, 

i 



Ft G 



A 
P 

rJ 

1 

d 



18 

Calc ium f o l l o w s  magnesium b u t  i n t e r e s t i n g l y  i s  much h i g h e r  i n  a b s o l u t e  

values on t h e  east  s i  de o f  sampl e #4216. The c a l  c i  urn absol U te  values a r e  much 1 ower 

than  magnesium values on t h e  west s i d e  o f  #4216, b u t  t h e  "h ighs "  and " lows"  occur 

toge the r .  Calc ium c l o s e l y  m i r r o r s  potassium, west o f  #4216, however between #4216 

and #4226 t h e r e  i s  a l a r g e ,  s i g n i f i c a n t  i n c r e a s e  i n  t h e  c a l c i u m  a b s o l u t e  values. 

T h i s  p a t t e r n  cont inues,  though gradual  l y  dec reas ing  i n  absol U t e  values, f rom #4226 

t o  #4233. 

cj 

Calcium, mangmese and t o  a l e s s e r  e x t e n t  magnesium a l l  correspond w e l l  

w i t h  z inc ,  p a r t i c u l a r l y  i n  t h e  East Khyber Zone. 

Sodium i s  g e n e r a l l y  non-sympathet ic w i t h  c a l c i u m  and t h e  l a r g e  ca l c ium 

en r i ched  zone east  o f  #4216 i s  marked by a broad zone o f  depressed sodium values. 

The present  da ta  a r e  i n c o n c l u s i v e ;  however f u r t h e r  work should be c a r r i e d  

ou t  a long these  l i n e s  by ana lyz ing  t h e  e n t i r e  1189 s o i l  samples f o r  Nay K, Mg, Mn, Ca, 

e t c .  It may be p o s s i b l e  t o  l o c a t e  a b u r i e d  c e n t r e  o f  m i n e r a l i z a t i o n  th rough  

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

Khyber Zone Rock 6eochemistry 

I n  1984, a t o t a l  of 37 rock samples were taken f rom separate m i n e r a l i z e d  

occurrences th roughou t  t h e  Khyber zone. These samples were analyzed f o r  26 

elements by t h e  i n d u c t i v e l y  coupled plasma technique.  Any samples t h a t  con ta ined  

h i g h  values i n  go ld,  s i l v e r  o r  z i n c  were subsequent ly f i r e  assayed. These assay 

values ranged up t o  .97 o z / t o n  gold,  17.35 o z / t o n  s i l v e r ,  18.5 % z i n c ,  8.04 % lead, 

and 3.45 % copper. (Appendix 1)  

Several  o t h e r  elements showed c o n s i s t e n t  enr ichment as w e l l .  These a re  

cadmium which ranged up t o  (1,379 ppm), b ismuth (493 ppm), a r s e n i c  (25,100 ppm), 

vanadium (184.4 ppm) and antimony (429 ppm). 

P y r i t e  i s  t h e  dominant s u l f i d e  m ine ra l  t h a t  occurs i n  t h e  Khyber Pass area 
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and it was i n t r o d u c e d  d u r i n g  t h e  ex tens i ve  p h y l l i c  ( q u a r t z - s e r i c i t e - p y r i t e )  

a l t e r a t i o n  event .  S p h a l e r i t e  i s  a l s o  common, and i t  occurs as 

ve ins,d isseminat ions and replacements i n  many p laces  th roughout  t h e  eas te rn  

p o r t i o n  o f  t h e  Khyber zone. I t ' s  widespread d i s t r i b u t i o n  i s  i n d i c a t e d  by t h e  l a r g e  

1,000 ppm z i n c  s o i l  anomaly. Galena and a r s e n o p y r i t e  m i n e r a l i z a t i o n  has been 

l o c a t e d  i n  severa l  areas, and i s  g e n e r a l l y  assoc ia ted  w i t h  h i g h  g o l d  and s i l v e r  

values. C h a l c o p y r i t e  occurs i n  t h e  western p o r t i o n  o f  t h e  Khyber zone, and a l s o  i n  

t h e  lower  s lopes  a long i t s  eas te rn  end. 

The e n t i r e  m i n e r a l i z e d  system shows s t r o n g  zon ing  w i t h  z i n c  a t  t h e  t o p  and 

copper a t  depth, much l i k e  Kuroko t y p e  m i n e r a l i z a t i o n .  

Khyber West Zone Mineralization 

The most cont inuous zone o f  g o l d - s i l v e r  m i n e r a l i z a t i o n  occurs i n  t h e  west 

p o r t i o n  o f  t h e  Khyber zone, and i s  r e f l e c t e d  by t h e  s i g n i f i c a n t  ( lppm gold-10 ppm 

s i l v e r )  s o i l  anomaly. A m i n e r a l i z e d  s t r u c t u r e  15-20 m. wide s t r i k e s  N 30°E f o r  150 

m. across t h e  t o p  o f  t h e  r idge.  A number o f  brownish-orange c o l o r e d  c r y s t a l  1 i n e  

" f e r r o d o l o m i t e "  ve ins  up t o  .5m.  w ide f o l l o w  t h i s  s t r u c t u r e  f o r  100m. a long s t r i k e ,  

anddip85"E.  They t rendunderBoundary  g l a c i e r  t o t h e n o r t h  and a p p e a r t o  havebeen 

eroded t o  t h e  south. Blades o f  w h i t e  b a r i t e  c r y s t a l s  as w e l l  as cubes o f  p y r i t e  

occur  th roughout  t h e  ve ins,  and weak h y d r o z i n c i t e  c o a t i n g  i s  common. 

Several , s t r o n g l y  sheared and c h l  o r i  t i  zed zones a1 so f o l  1 ow t h i s  

s t r u c t u r e  and p a r a l l e l  t h e  carbonate ve ins.  I n  p laces  they  c o n t a i n  h e a v i l y  

d isseminated p y r i t e ,  c h a l c o p y r i t e  and go ld  m i n e r a l i z a t i o n .  Se lec ted  samples 

#84K003R and #84K006R and #84K007R conta ined (.567 o z / t o n  gold,  3.560 o z / t o n  

s i l v e r ) , (  .8253 o z / t o n  gold,  8.4063 o z / t o n  s i l v e r )  and .17 o z / t o n  g o l d  r e s p e c t i v e l y .  

A sample o f  carbonate v e i n  m a t e r i a l  was a l s o  analyzed, b u t  con ta ined low 

go1 d and s i  1 v e r  V a l  ues , (#84KU04R). 
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Khyber East Zone - 17 oz. Vein Area 

T h i s  area i s  near BL 2+00 S on t h e  base l i ne .  A number o f  quar tz -ga lena-  

c h a l c o p y r i t e  ve ins  occur  here, as we1 1 as areas o f  heavi  l y  d i  ssemi nated f i  ne g r a i  ned 

p y r i t e - a r s e n o p y r i t e .  Samples o f  t h e  v e i n  m a t e r i a l  (84K009R) has re tu rned  assays 

o f  17.35 oz / ton  s i l v e r  and .21 oz / ton  gold.  Samples c o n t a i n i n g  d isseminated  

a r s e n o p y r i t e  (84K008R) and 84K010R) c o n t a i n  .04 o z / t o n  gold,  4.75 o z / t o n  s i l v e r  and 

.356 o z / t o n  gold,  .38 oz / ton  s i l v e r  r e s p e c t i v e l y .  A s i g n i f i c a n t  enrichment o f  

go ld,  s i l v e r  and a rsen ic  occurs i n  t h e  s o i l  here, and area t h e  f rom BL 2+30 S t o  BL 

1+50 S should be c a r e f u l l y  rock sampled. 

Many o t h e r  g o l d  bea r ing  s t r u c t u r e s  occur  across t h e  s lopes south  o f  BL O+OO 

N and a long t h e b a s e l i n e  p a r t i c u l a r l y  a t  BL 1+3OS,BL O+OON,BL 0+50N and n o r t h  o f  BL 

1+50N. These should be eva lua ted  f o r  go ld  by a program o f  sys temat i c  rock c h i p  

sampl i ng. 

S p h a l e r i t e  m i n e r a l i z a t i o n  i s  widespread i n  t h e  eas te rn  h a l f  o f  t h e  Khyber 

zone where i t  occurs i n  a v a r i e t y  o f  modes, f rom f i n e  g ra ined  sparse d i ssemina t ions  

t o  massive replacements and ve ins  up t o  seve ra l  meters across.  The most s i g n i f i c a n t  

area o f  s p h a l e r i t e  m i n e r a l i z a t i o n  i s  a t  BL O+OO N,  where f r o s t  s t rewn p ieces  

c o n t a i n i n g  > 10% z i n c  occur  over  an area 25 m. l o n g  by 10 m. wide. 

c 
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Conclusions (J 
1. The Khyber zone i s  an ex tens i ve  system a t i o n  and 

m i n e r a l i z a t i o n .  T h i s  system i s  v e r t i c a l l y  zoned, w i t h  copper and a rsen ic  

a t  deeper l e v e l s ,  and gold,  s i l v e r ,  z i n c  and l e a d  i n  i t s  upper p a r t .  A 

s i g n i f i c a n t  manganese h a l o  occurs i n  t h e  v o l c a n i c  rocks a t  t h e  t o p  o f  t h e  

mountain and caps t h e  system. 

2. 

3 .  

f hydrothermal  a l t e  

The ex tens i ve  s e r i c i t e - s i l i c a - p y r i t e  ( P h y l l i c )  and b l a c k  c h l o r i t e  

a l t e r a t i o n  zones as w e l l  as t h e  m i n e r a l i z a t i o n ,  occur  p e r i p h e r a l  t o  an 

i n t r u s i v e  body o r  bodies o f  a l a s k i t e  ( o r t h o c l a s e  po rphy ry ) .  The s e r i c i t e  

a l t e r a t i o n  occurs i n  t h e  a l a s k i t e  and a r g i l l i t e  w h i l e  t h e  c h l o r i t e  

a l t e r a t i o n  i s  i n  t h e  o v e r l y i n g  vo l can ics .  The hydrothermal  system formed 

i n  a sha l low submarine subvo lcan ic  environment as t h e  e n t i r e  s e c t i o n  f rom 

i n t r u s i v e  th rough subvo lcan ic  t o  v o l c a n i c  rocks i s  exposed n a t u r a l l y  i n  t h e  

s lopes a t  Khyber Pass. D a t i n g  o f  mega foss i l s  f rom t h e  o v e r l y i n g  

v o l c a n i c l a s t i c  sedimentary sequence i n d i c a t e s  an E a r l y  J u r a s s i c  (m idd le  

T o a r i c i a n )  age. 

The m i n e r a l i z a t i o n  i s  widespread, and s p h a l e r i t e  i s  t h e  second most common 

s u l f i d e  m ine ra l  a f t e r  p y r i t e .  S p h a l e r i t e  occurs  as ve ins,  d i ssemina t ions  

and massive replacements, ma in l y  i n  t h e  East  Khyber zone. Galena, 

a rsenopy r i t e ,  c h a l c o p y r i t e  and molybden i te  a r e  o t h e r  common s u l f i d e  

m ine ra l  s ,  and a n k e r i t e  ( f e r r o d o l  omi t e )  ve i  ns a re  abundant. Mo lybden i te  

i s  found i n  t h e  Khyber Saddle area, and o f t e n  occurs w i t h  abundant f i n e  

g ra ined  green c o l o r e d  m a r i p o s i t e  i n  10 m. w ide vuggy s i l i c a  zones (west o f  

t h e  Khyber West zones). 

4. Gold occurs w i t h  t h e  s u l f i d e  m ine ra l s  s p h a l e r i t e ,  c h a l c o p y r i t e ,  ga lena and 

a rsenopy r i t e ,  and i s  seldom found i n  ba r ren  s i l i c e o u s  zones o r  

f e r rodo lomi  t e  ve ins.  The widespread g o l d - s i  1 ve r -a rsen ic  s o i  1 geochem 

anomalies i n d i c a t e  t h a t  t hese  elements may occur  w i t h i n  t h e  p y r i t e  g ra ins .  

The e n t i r e  m0untai.n s i d e  con ta ins  d isseminated  p y r i t e  and p o t e n t i a l  e x i s t s  
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f o r  a b u l k  tonnage low grade g o l d - s i l v e r  d e p o s i t .  

5. The gold-bear ing s t r u c t u r e s  c u t t i n g  th rough  t h e  Khyber West zone have a 

s t r i k e  l e n g t h  o f  150 m., a w i d t h  o f  20 m. and rep resen t  a w e l l  d e f i n e d  d r i l l  

t a r g e t .  I t s  n o r t h e r n  ex tens ion  i s  l o s t  beneath boundary g l a c i e r ,  b u t  a 

c o n t i n u a t i o n  i s  i n d i c a t e d  by t h e  s o i l  geochem data. A creek which would 

p r o v i d e  an adequate water  supply  f o r  d r i l l i n g  occurs 200 m east.  

6. There i s  a s i g n i f i c a n t  area of g o l d - s i l v e r  m i n e r a l i z a t i o n  i n  t h e  Khyber 

East zone between BL 1 +50S t o  BL 2+00S. Two o t h e r  areas o f  s i g n i f i c a n t  g o l d  

m i n e r a l i z a t i o n  occur  n o r t h  o f  BL 1+50N and below (sou th  o f )  BL O+OON. 

7. The geochemical p r o f i l e s  o f  a C h o r i z o n  s o i l  sampl ing t r a v e r s e  across t h e  

Khyber zone show correspondence between c a l  ciurn, z inc ,  and manganese. 

T h i s  would seem t o  i n d i c a t e  t h e  occurence o f  z i n c  ( s p h a l e r i t e )  i n  c a l c i t e ,  

a n k e r i t e  ( f e r r o d o l o m i t e )  ve ins  r a t h e r  than  i n  a l t e r a t i o n  h a l o s  o f  c a l c i u m  

o r  manganese. No p a t t e r n s  such as sodium d e p l e t i o n  or potass ium 

enr ichment ha los  were found t o  occur  around m i n e r a l i z a t i o n ,  however a 

complete s tudy o f  t h e  e n t i r e  Khyber C-hor izon s o i l  sample g r i d  may show 

d i f f e r e n t  r e s u l t s .  
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Recomnendations 
cj 

1. The Khyber West zone go ld -bear ing  s t r u c t u r e  should be t e s t e d  by sys temat i c  

rock c h i p  sampl i ng and a s e r i e s  o f  f i  ve diamond d r i  11 ho les  spaced a t  30 m. 
a long  s t r i k e .  They should be o r i e n t e d  S 30" E a t  -50", and be d r i l l e d  t o  a 

depth o f  100 m. A good source o f  wa te r  occurs i n  t h e  1 arge g u l l y  200 m eas t  

and 150 m v e r t i c a l l y  below. 

2. AVLF o r  E-Mgeophysical  survey should bedone t o  f o l l o w  t h e  e x t e n s i o n  o f t h e  

Khyber West zone under Boundary G l a c i e r .  

3 .  Many areas i n  t h e  Khyber East zone so i  1 geochem anomaly should be t e s t e d  by 

sys temat i c  rock c h i p  sampling, i n  p a r t i c u l a r t h e  area f romBL 1+50 S t o  2+00 
S near t h e  17 oz. vein .  Gold-bear ing s p h a l e r i t e  m i n e r a l i z a t i o n  occurs 

n o r t h  o f  BL 1+50 N, and a l s o  v e r t i c a l l y  below (sou th  o f )  BL O+OO N. These 

two areas should a l s o  be s y s t e m a t i c a l l y  rock c h i p  sampled and assayed f o r  

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

4. 

5. 

The e n t i  r e  Khyber zone r e q u i r e s  more accu ra te  and complete g e o l o g i c a l  

mapping. Roughly 20 f i e l d  days f o r  one competent g e o l o g i s t  should be 

s u f  f i c i  e n t  . 
A 26 element I C P  a n a l y s i s  o f  a l l  1189 soi,l samples should be done, and t h e  

va lues o f  t r a c e  elements Na, K, Mg, Mn, should be contoured. These con tou rs  

may o u t l i n e  t h e  main zones o f  hydrothermal f l u i d  f l o w ,  and p r o v i d e  a b e t t e r  

understanding o f t h e m i n e r a l i z i n g  s y s t e m a s w e l l  as g u i d e d i a m o n d d r i l l i n g .  
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Cost Statement 

A l l  f i e l d  work and assoc ia ted  expenses a re  no t  i n c l u d e d  below. 

Geochemical Ana lys i s  $ 992.00 

Photo Reproduct ion 97.67 

D r a f t i n g  603.40 

Repor t  Typing 283.32 

Repor t  W r i t i n g  15 days (3 $250.00 3,750.00 
E l e c t r o n  Probe Ana lys i s  220.00 

Orthophoto Base Maps and En1 argements 1,564.79 

A p r i l  1985 
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COMPANY: ACTIVE MINERALS MIN-EN LABS I C P  REPORT (ACT:GE03A+) PAGE 1 OF 3 

ATTENTION: CHRIS GRAF (604)980-5814 OR (604)988-4524 DATE: JULY 30, 1983e 

(REPORT VALUES I N  PPM) AG AL AS B B I  CA CD CO CU FE K MG 

PROJECT No: SNIPPAKER 705 WEST 15 th  ST., NORTH VANCOUVER, B.C. V 7 M  1T2 FILE NO: 3-615/PllA+B 

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

4182s 3.3 45400 0 35 68 4640 3.7 38 362 168000 4910 15000 
4183s 4.5 24700 193 25 98 1260 7.0 25 353 180000 7890 12000 
4184s 2.5 34900 20 28 62 2140 3.5 23 247 164000 12400 18900 
4185s 2.5 31100 16 25 52 1010 3.5 17 195 142000 8860 16400 
4186s 1.7 20500 83 22 55 2280 2.7 19 97 169000 12500 11300 

4187s 5.2 21700 119 24 69 1270 5.9 24 157 225000 11700 13300 
4188s 2.7 31600 44 26 59 1080 3.4 18 140 157000 13400 18600 
4189s 3.9 34000 103 29 62 448 5.7 19 213 171000 17700 24100 
4190s 4.4 29400 46 25 62 3130 5.6 20 235 180000 14800 22500 
4191s 3.6 38100 66 34 60 1530 6.5 19 136 144000 15200 25100 

4192s 2.4 38600 131 39 7 1  548 7.7 38 526 197000 9430 25000 

4194s 4.0 27600 66 25 54 509 4.3 18 2U5 137000 13900 16100 
4195s 4.4 20100 119 23 60 836 4.5 23 231 155000 9890 12200 
4196s 2.1 42100 0 30 55 2480 4.6 22 195 146000 11800 33500 

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

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

4193s 2.0 44100 7 32 50 1910 6.9 16 103 123000 14400 33200 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4197s 2.8 52100 0 41  69 2450 6.6 61 574 185000 13700 37700 
4 198s 2.2 42100 0 32 65 1680 4.2 33 407 159000 3690 15300 
4 199s 3.5 36000 195 33 96 218 9.8 24 116 199000 12200 34700 
4200s 5.0 43100 102 35 70 742 7.5’ 23 85 178000 6340 21800 
4201 S 14.9 27000 248 35 258 1120 8.3 32 87 259000 10400 17200 

4202s 2.1 45700 0 37 82 1540 0 28 40 28200U 14700 34000 
4203X 4.5 39600 9 32 100 2150 5.7 29 148 215000 10200 36000 

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

4204s 4.1 39600 0 30 67 2610 08 27 110 235000 11900 30900 
4205s 10.5 41500 0 34 110 1720 06 28 159 259000 15200 30300 
4206s 6.5 54600 0 42 103 6000 2.9 29 128 231000 17800 39000 

4207s 9.7 38000 0 32 84 5470 2.9 38 263 238000 12700 25300 
4208s 14.9 52800 150 44 126 1690 11.2 43 472 220000 11600 33600 
4209s 8.6 24100 317 25 104 1790 10.7 35 209 264000 15000 16300 
4210s 5.0 30800 109 27 88 3640 12.8 55 352 215000 11800 19600 

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

4211s 11.3 44300 0 36 7 1  3960 6.6 28 246 186000 18200 36300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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(REPORT VALUES I N  PPM) AG AL AS B B I  CA CD CO CU FE K MG 

4212s 7.8 40900 96 37 97 1050 8.1 80 585 213000 11100 31500 
4213s 3.1 27900 79 23 64 928 6.0 19 122 130000 11500 24200 
4214s 4.1 32600 0 26 60 4120 2.6 29 193 156000 5610 19700 
4215s 6.4 34200 0 26 68 3800 4.7 38 217 174000 7340 23300 
4216s 7.4 37800 25 30 7 1  3570 7.3 45 265 189000 8790 27400 

4217s 2.8 33600 17 22 45 4610 3.6 28 120 164000 10700 25400 
4218s 6.7 35600 105 25 49 5220 12.6 44 306 145000 6580 22900 
4219s 3.5 41300 250 29 55 6450 17.3 59 264 201000 7980 26700 
4220s 9.0 42300 38 30 54 10200 15.8 67 241 232000 8620 282011 
4221s 2.2 38400 305 27 86 3520 20.8 45 240 1Y6000 11200 23400 

4222T 3.8 32100 7 7  23 44 8930 53.1 55 363 147000 6710 17100 
4223s 1.4 42200 0 31 42 5300 11.2 41 180 170000 3750 20900 
4224s 1.8 46600 0 33 39 12300 16.8 49 217 140000 4540 29300 
4225s 6.1 31000 0 25 49 5740 136.0 55 305 172000 2870 16600 
4226T 12.8 23600 109 21  60 2730 94.9 61 571 176000 6020 12100 

4227T 6.8 10900 352 13 65 653 14.8 49 279 180000 1980 3280 
4228T 5.1 20700 62 16 35 4060 28.8 40 192 136000 5600 7880 
4229s 2.1 29800 0 19 24 1880 1.6 18 84 112000 1960 5390 
4230s 2.8 18500 69 10 26 4270 10.2 37 249 101000 1790 9460 
4231s 1.5 25900 14 16 25 3310 5.5 42 241 116000 4800 12000 

4232T 8.2 18900 63 16 41 4280 77.6 56 493 146000 2840 7690 
4233T 8.4 17600 372 19 61 2670 124.0 76 738 15600U 3740 6580 

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

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

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

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

\ 
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COMPANY: ACTIVE MINERALS MIN-EN LABS I C P  REPORT (ACT:GE03A+) PAGE 2 OF 3 

ATTENTION: CHRIS GRAF (604)980-5814 OR (604)988-4524 DATE: JULY 30, 1983 

(REPORT VALUES I N  PPM) MN MO NA N I  P PB SB SK TH U V ZN 

PROJECT NO: SNIPPAKER 705 WEST 15TH ST., NORTH VANCOUVER, B.C. V 7 M  1T2 FILE NO: 3-615/PllA+B b 

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

4182s 2560 43 718 41  1540 32 0 127 11 63 154.0 163 
4183s 944 256 240 33 1400 60 7 102 16 51 178.0 60 
4 184s 909 169 209 38 1490 25 0 99 a 43 337.0 51 
4185s 478 170 391 40 1340 36 0 91 9 45 179.0 45 
4 186s 248 135 402 25 1660 23 0 102 10 47 169.0 30 

4187s 645 212 1060 31  1660 59 0 219 11 48 158.0 60 
4 188s 461 96 2230 46 1710 41 0 163 14 44 120.0 49 
4189s 357 98 2010 94 2060 59 6 140 20 40 169.0 46 
4190s 414 146 1730 97 2190 35 0 146 12 43 140.0 62 
4191s 473 172 1410 86 3000 62 12 218 22 61  162.0 53 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4197s 1870 44 957 190 2310 44 0 145 18 53 195.0 133 
4 198s 1010 42 669 63 1720 37 0 94 14  61 115.0 116 
4199s 326 3 1  1150 134 1330 103 15 141 3 1  42 176.0 108 
4200s 604 33 1660 91 758 76 5 77 37 58 102.0 142 
4201s 161 68 507 28 3300 244 20 99 35 51 182.0 164 

4202s 501 6 317 1 1360 0 0 88 0 33 274.0 92 
4203X 5 38 2 1  652 23 2260 47 0 114 11 51 255.0 187 

376.0 110 4204s 616 7 90 2 6 987 0 0 127 0 36 
4205s 872 4 708 0 1530 0 0 144 0 27 267.0 183 
4206s 1420 13 389 10 2660 20 0 205 3 44 357.0 321 

4207s 1390 9 573 17 2160 21  0 148 0 47 291.0 374 
4 208s 2160 23 280 42 3030 151 7 180 25 58 261.0 453 
4209s 406 23 4620 19 2650 54 3 396 18 61 251.0 217 
4210s 2390 21  830 44 2500 191 0 198 12 60 176.0 1130 
4211s 978 1 7  473 24 3540 57 0 193 13  53 235.0 303 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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APPENDIX I11 

Electon Probe Analysis 

O f  

Khyber West Zone Mariposite-Bearing Rock 



Electron Probe Analysis  of Snippaker Creek sample B1229 

Sample: deformed, r e c r y s t a l l i z e d  and s i l i c i f i e d  ( ? )  v o l c a n i c l a s t i c  sediment 

(see petrog.  desc r .  no. 25, 09 J u l y  1984). 

Analysis:  C-coated sample w a s  analysed on 14 J u l y  1984 wi th  ETEC Autoprobe a t  

Univ. of Toronto. Energy-dispersive a n a l y s e s  of B1229 ( 5  ana lyses )  and of 

U. of T. muscovite PS-06 ( 2 )  ( a l i a s ' D / S  83, 3 ana lyses )  were obtained (GCW 

213-220) . 

R e s u l t s :  O f  t h e  f i v e  a n a l y s e s  on t h e  SNIP sample,  t h r e e  gave oxide t o t a l s  of 

c. 97%, and 2 of c. 88%. The only  major d i f f e r e n c e  i n  t h e  two groups l i e s  i n  

t h e  s i l i ca  va lue .  Poss ib ly  a n  a n a l y t i c a l  a r t i f a c t  c o r r e l a t e d  wi th  t h e  

occurrence of major g r a i n  boundaries  w i t h i n  t h e  x-ray take-off volume of t h e  
-. 

low ana lyses .  The h igher  t o t a l s  are from rel. l a r g e  g r a i n s  (218-219) and 

from a v f g r  (<< lo  um) micaceous aggrega te  some 10x40 um i n  s i z e  (217). 

Ca ,  N a ,  Ba and Mn were analysed f o r ,  bu t  no t  de t ec t ed .  No peaks of 

e lements  no t  l i s t e d  i n  t h e  t a b l e  were seen  in t h e  s p e c t r a .  Re la t ive  t o  

t y p i c a l  muscovi te  a n a l y s e s  (ref. 1, pp.16-18) t h i s  mica is  r i c h  i n  Si,Mg and 

K and poor  i n  Al. Low Na is  probably a n  a n a l y t i c a l  a r t i f a c t ,  as is t e  very 

h igh  K ( s t o i c h i o m e t r i c  muscovite would n o t  be expected t o  exceed C. 11.0 

oxide Z), a l though  t h e  STD gave good K r e s u l t s ,  about  10.7 oxide X .  

The green  mica is a 'chromian muscovite ' ,  a l l  5 a n a l y s e s  showing at 

least 0.15% Cr203. A mean va lue  f o r  a n a l y s e s  215,218,219 is given  below, 

plus range and 1 s o d .  of t h e  mean. 

1. D e e r , W A ,  Howie,RA and Zussman,J (1962) Rock-Forming Minerals  

Vol. 3, Sheet  S i l i c a t e s .  Wiley, 270pp. 



Ld 1 

Mean (+1 sod.) Oxide Range (wt.%) - 
Si02 49.18-51.51 50.06 - +1.27 

0 .42  +0.12 T i 0 2  0.34-0.56 

31.21 +1.12 A1203 

FeO 0.86-1.02 0 .94  - +0.08 

- 

- 30.34-32.48 

'=2'3 0 20-0 3 8 0 .29  - +0.09 

2 .34  +0.34 - MgO 1.98-2.66 

11.80-12.24 11.97 - +0.24 K2° 

Part i a l  to t a Is 

(exc. H 2 0  etc) 96.79-97.47 97 .23  

NB; qualitative probe of opaque phase showed Si (from surrounding phases), 

Ti and Ba peaks, the latter an overlap problem. Ti0 (rutile). 
. _  

2 



APPENDIX I V  

GSC Report on Snippaker Peak Jurassic Megafossils Collection 



Field No. 84AT-SP-F C- 10 126 2 
(collected by Chris Graf ,  Active Minerals) 

LOC * 0.2 km southeast of Snippaker Mtn. Zone 9; 379500E 
6280250N, 56°39'10", 130°57'56" 

Identifications: 

Weyla sp. fragments 
Trigonia sp. fragment 
Gryphea sp. 
Corals 
pelecypods 

Age and Correlations: Lower Jurassic, probably Toarcian. 

The coarse pelecypods, the corals, the volcanogenic 
lithology all suggest a similarity with middle Toarcian 
localities in Spatsizi and Telegraph Creek map-areas. 












