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1. Int roduct ion  

A t  t h e  reques t  of  C.E. Page, Chief Geologist  f o r  Onaping 

Resources Ltd. and R. N e m i s ,  P res iden t  of Cent ra l  Crude Ltd. 

an exp lo ra t ion  program w a s  conducted on the  c e n t r a l  claim group. 

CENTRAL CLAIM GROUP 
(grouping n o t i c e  f i l e d  September 28, 1983) 

Claim Record Number S t a r t i n g  Date 

Gossan 18 2525 (9)  Sept.  29, 1983 

Gossan 19 2526 (9)  Sept. 29, 1983 

Gossan 20 2527 (9)  Sept. 29, 1983 

Cent ra l  2904 (8)  Aug. 18, 1983 

The program cons i s t ed  of geologica l  mapping, prospect ing,  

s o i  1 geochemistry, stream geochemistry, ground magnetometer and 

EM-16 surveys,  and covered a l l  t h e  claims of t h e  c e n t r a l  c laim 

group. Approximately 34 km of f lagged g r i d  l i n e s  were e s t a b l i s h e d  

a t  a l i n e  spacing of 200m with an a d d i t i o n a l  5.4 km a t  i n t e r v a l s  

of 100 and 50 metres. Prospect ing and geologica l  mapping 

using base maps prepared a t  a s c a l e  1:5,000 covered t h e  bulk 

of t h e  claim block (18 km2). - Coverage f o r  t h e  magnetometer 

and EM-16 included only the  l i n e s  spaced a t  200m (34 km) . For 

t h e  s o i l  sampling a t o t a l  of 786 samples were taken a t  i n t e r v a l s  

of 100, 25 and 10 metres. I n  a d d i t i o n ,  43 rock samples w e r e  

taken over  a reas  of poss ib le  minera l iza t ion  and 19 heavy mineral  

stream sediment samples were taken from most major drainages of  



2.  

"v t he  claim block. The d a t a  was compiled on a 1:5,000 s c a l e  

orthophoto map prepared by McElhanney Surveying which 

covered a t o t a l  a rea  of 43.5 km2. 

A t  p resent  t h e  c e n t r a l  claim group i s  under opt ion from 

the  owner, Chris Graf of t h e  Alpha Syndicate t o  Cent ra l  Crude 

Ltd. of 436 Adelaide St .  W . ,  Toronto, Ontario.  The opera tor  

f o r  the explorat ion work was Onaping Resources Ltd. , Sui te  

916 - 111 Richmond S t .  W. , Toronto, Ontar io.  
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"cllrc 2. Location and Access 

The claim group i s  loca ted  immediately south of Snippaker 

Creek on N.T.S. mapsheet 104B/10~ (131°52', ~ 6 ~ 3 5 ' ) .  (Figs .  

1 and 2 ) .  This  is  roughly loca ted  between t h e  Unuk and 

I s k u t  Rivers of northwestern B r i t i s h  Columbia. Stewart ,  t h e  

n e a r e s t  town l i e s  approximately 90 km due south of t h e  

proper ty ,  and Wrangell, Alaska 130 km t o  t h e  west. 

Access t o  t h e  property was by h e l i c o p t e r  s t a t i o n e d  a t  t h e  

Snippaker a i r s t r i p ,  7% kilometers  t o  t h e  southwest. Scheduled 

f ixed  wing s e r v i c e  between t h e  Snippaker a i r s t r i p  and Terrace 

was maintained by Trans P rov inc ia l  Airways i n  Terrace.  

I 
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'L 3. Explorat ion History 

The f i r s t  hardrock mineral  explora t ion  along t h e  I s k u t  

and Unuk Rivers took p lace  during the  yea r s  1898 t o  1903 by 

latecomers of t h e  Klondike gold rush. I n  1906 t h e  I s k u t  

Mining Company was formed by prospectors  Busby and Bronson 

who s t aked  a number of  small  showings i n  t h e  Johnny Mountain 

area.  I n  1929 prospectors  working f o r  Cominco s t aked  a l a r g e  

block of claims surrounding those of  t h e  I s k u t  Mining Company. 

The n e x t  record  of explora t ion  work was by Hudson Bay 

Mining and Smelting i n  1954. A t  t h i s  t i m e  t h e  Pickaxe 

showing o f  t h e  p resen t  Reg claims was prospected and d r i l l e d .  

During t h e  porphyry copper boom of t h e  e a r l y  1 9 6 0 t s ,  the  

exp lo ra t ion  a c t i v i t y  i n  t h e  a rea  increased  s i g n i f i c a n t l y .  

A s  a r e s u l t  of  t h i s  a c t i v i t y  Great P l a i n s  Development s t aked  

t h e  Tami and K i m  claims, of  which t h e  T a d  claims is  p a r t i a l l y  

covered by t h e  p resen t  c e n t r a l  c laim group. Between 1971 and 

1976 a considerable  amount of exp lo ra t ion  work w a s  performed 

on t h e  Tami claims cons i s t ing  of l i n e  c u t t i n g ,  geologica l  

mapping, prospect ing ,  and s o i l  sampling (McInnis , 1972; 

Visagie ,  1974; Garnat t  e t  a l ,  1975). During t h e  course of  t h i s  

work a number o f  anomolous areas  were o u t l i n e d  by t h e  s o i l  

geochemistry, p l u s  s e v e r a l  showings located.  With except ion 

of t h e  skarn minera l iza t ion  loca ted  a t  L31E 82+50N a l l  t h e  a reas  

of  i n t e r e s t  were s i t u a t e d  south o f  t h e  p resen t  c e n t r a l  c laim 

group. 
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"ell To complete t h e  e x p l o r a t i o n  h i s t o r y ,  i n  1982 Chr is  Graf 

of t h e  Alpha Syndicate  s taked  t o  Gosson 18,  1 9  and 20 cla ims 
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'r, 
4.  ' Regional Geology 

Regional mapping by t h e  Geological Survey o f  Canada i n  

1935 (Map 31124) and 1957 (Map 9-1957) i n  t h e  Snippaker Creek 

a rea  i n d i c a t e  t h e  of Mesozoic sediments and 

volcanics  of t h e  Takla and Hazelton Groups which have been 

in t ruded by g r a n i t i c  rocks of t h e  Coast P lu ton ic  Complex. 

A t  p resent  a considerable  degree of confusion e x i s t s  

over  t h e  c o r r e c t  nomenclature, s t r a t i g r a p h i c  r e l a t i o n s h i p s  

and ages of  t h e  sedimentary and volcanic  un i t s .  Presented i n  

Figure 3 is  a s t r a t i g r a p h i c  column compiled by geo log i s t s  

working f o r  Texasgulf and Cominco f o r  t h e  Johnny Mountain area.  

B r i e f l y  t h i s  s t r a t i g r a p h i c  column shows a +700m sequence of 

weakly metamorphased s i l t s t o n e s  and a r g i l l i t e s  which a re  

considered t o  be pre-Tr iass ic  i n  age. Overlying this sequence 

i s  a +700m sequence of  black s h a l e s ,  s i l t s t o n e s ,  greywackes 

and conglomerates which coarsen upward. Two c o r a l s  from a 

limestone bed i n  t h i s  sequence have been dated as  middle 

T r i a s s i c .  These sediments a r e  i n  t u r n  over l a in  by a chao t i c  

mixture of a n d e s i t i c  t o  r h y o l i t i c  p y r o c l a s t i c  and flow rocks 

which have been a l t e r e d  t o  varying degrees by hydrothermal 

a l t e r a t i o n  and g reensch i s t  metamorphism. This u n i t  has been 

informally termed t h e  Snippaker Creek Volcanics and is  h o s t  t o  

the  majori ty  of t h e  r eg ion ' s  mineral  depos i t s .  I n  addi t ion  

t h i s  u n i t  under l ies  t h e  bulk of  t h e  c e n t r a l  crude claim group. 
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'cl Overlying the  Snippaker volcanics  i s  a 200m th ick  s e c t i o n  of  

sedimentary rocks c o n s i s t i n g  of a w e l l  bedded, dark grey 

s i l i c e o u s  " arkose" . 
Regional mapping by the  Geological Survey of  Canada 

p laces  a T r i a s s i c  age on t h e  Snippaker Creek  Volcanics. 

However, comparing t h e  s t r a t i g r a p h i c  sequence presented  i n  

Figure 3 with t h e  legend of G.S.C. Map 9-1957, i n d i c a t e s  

e i t h e r  a J u r a s s i c  o r  Permian age i s  more appropr ia te .  Based 

upon work by Grove (1973) east of t h e  Snippaker Creek a 

middle t o  lower J u r a s s i c  age appears t o  be most l o g i c a l .  

This would make t h e  Snippaker Creek Volcanics c o r r a l e t i v e  

with e i t h e r  t h e  Bet ty Creek o r  Unuk River formations. 

In t rud ing  t h e  Mesozoic s t r a t a  i n  t h e  Snippaker Creek 

a rea  a r e  lower t o  middle J u r a s s i c  p l u t o n i c  rocks which range 

i n  composition from s y e n i t e  t o  d i o r i t e .  Contact metamorphism 

and ana tex i s  accompanied the  emplacement of some of  t h e s e  

i n t r u s i v e s  r e s u l t i n g  i n  t h e  formation of migmatites,  gneisses  

and c a t a c l a s i t e s  a t  t h e  border zones. I n  add i t ion  l a r g e  zones 

of hydrothermal a l t e r a t i o n  a r e  developed around some of  t h e  

more p o t a s s i c  i n t r u s i v e s .  

Uppermost i n  t h e  s t r a t i g r a p h i c  sec t ion  f o r  t h e  Snippaker 

Creek a rea  a r e  a number of  r ecen t  c inder  cones and volcanic  

flows cons i s t ing  of o l i v i n e  b a s a l t s .  Hotsprings r e l a t e d  t o  

t h i s  volcanic  event  a re  p resen t ly  a c t i v e  i n  a number of 

l o c a l i t i e s .  
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'Uv S t r u c t u r a l l y  t h e  Snippaker Creek a r e a  i s  r e l a t i v e l y  

uncomplicated. S a t e l l i t e  photos show t h e  ex i s t ence  of a 

number of  l a r g e  f a u l t  systems which t r a n s e c t  t h e  a rea  i n  a 

nor the r ly  t o  nor theas te r ly  manner, Open fo ld ing  has a f f e c t e d  

some por t ions  oP the  Mesozoic s t r a t a  with t i g h t e r  fo lds  p resen t  

i n  t h e  Paleozoic s t r a t a ,  



L 5.  Proper ty  Geology 

S t r u c t u r e  

S t r u c t u r a l l y  t h e  geology of  t h e  c la im group can be b e s t  

descr ibed  a s  a roof pendant of Snippaker Volcanics  which 

form a  cap on t h e  under lying i n t r u s i v e  rocks  o f  t h e  Coast  

P l u t o n i c  Complex (F igs .  4a, b )  . 
I n  g e n e r a l  t h e  s t r i k e  of t h e  Snippaker Volcanics s t r a t a  

can be subdivided i n t o  a  s o u t h e a s t e r l y  t r e n d i n g  group n o r t h  

of t h e  Big Gully F a u l t  and a  n o r t h e a s t e r l y  t r e n d i n g  group t o  

t h e  sou th .  A s  i n d i c a t e d  by changes i n  d i p  some f o l d i n g  has  

occur red ,  however; t h e s e  f o l d s  l a r g e l y  appear  t o  be "open" 

and of minor e x t e n t .  Folding i s  i n  some cases  i n t i m a t e l y  

a s s o c i a t e d  wi th  some of  t h e  n o r t h e a s t e r l y  t r e n d i n g  f a u l t s  which 

t r u n c a t e  t h e  c la im group. These f a u l t s  appear  a s  w e l l  

def ined  l inements  on t h e  a i r  photographs and o f f  s e t  t h e  

s t r a t i g r a p h y .  Two d i s t i n c t  f a u l t  sets a r e  p r e s e n t ,  t h e  

o l d e s t  i s  r ep re sen ted  by t h e  Big Gully F a u l t  which s t r i k e s  

eas t -wes t  and d i p s  s t e e p l y  t o  t h e  nor th .  Displacement on t h i s  

f a u l t  appears  t o  be  normal r e s u l t i n g  i n  an apparen t  l e f t  

l a t e r a l  displacement of  t h e  s t r a t i g r a p h y .  The younger s e t  of 

f a u l t s  s t r i k e  n o r t h  e a s t e r l y  and d i p  v e r t i c a l l y .  These f a u l t s  

appear t o  have l a r g e l y  normal displacements  which r e s u l t  i n  

r e p e t i t i o n s  of t h e  s t r a t i g r a p h y  i n  outcrop.  



.\ 
'cell 5.2 S t r a t i g r a p h y  

A s  mentioned p rev ious ly  t h e  geology o f  t h e  c la im group 

con ta ins  components from t h e  Snippaker Volcanics and Coast 

P l u t o n i c  Complex. 

The Snippaker Volcanics t e n t a t i v e l y  da t ed  a s  Lower t o  

Middle J u r a s s i c  conta in  a  v a r i e t y  of  rock t y p e s  ranging from 

mafic vo lcan ic  flows and p y r o c l a s t i c s  t o  v o l c a n o c l a s t i c  

sediments and minor c h e r t .  The dominant rock types  i n  t h i s  

package a r e  mafic p y r o c l a s t i c  rocks  ( J t b )  . C l a s t  s i z e  v a r i e s  

g r e a t l y  from coa r se  gra ined  b locks  (+  256mm) t o  ash  ( -  2mm). 

C h a r a c t e r i s t i c a l l y  t h e  c l a s t s  a r e  angu la r  t o  subangular  and 

composed dominately of vo l can ic  fragments. I n  most ca ses  t h e  

c l a s t s  a r e  s e l f  suppor t ing ,  however; i n  a  f e w  l o c a l i t i e s  (B225) 

l a r g e  b locks  were found supported i n  a f i n e  g ra ined  ma t r ix  

sugges t ing  a  p o s s i b l e  l a h a r .  

The mafic  vo lcan ic  flows (Jmf) a r e  f o r  t h e  most p a r t  

r e s t r i c t e d  t o  n o r t h  of t h e  Big Gully F a u l t .  They a r e  dark 

green i n  co lou r ,  aphane t ic ,  v a r i a b l y  p o r p h y r i t i c  (hornblende 

phenoc rys t s ) ,  v a r i a b l y  magnetic and i n  some cases  amygdaloidal.  

Pe t rog raph ic  s tudy  of  a  number o f  samples (Appendix A; B176, 

B239, B288, and G 1 1 9 )  sugges t  t h e s e  flows a r e  a n d e s i t i c  i n  

composition. 

I n  one ou tc rop  (B51) t h e  pyroxene porphyry occurs .  Th i s  

rock type i s  dark green,  very m a g n e t i t i c  and c o n t a i n s  abundant 

medium gra ined  phenocrysts  of pyroxene. I t  appears  t o  r e p r e s e n t  
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b 
a  v o l c a n i c  f low, however t h e  r e l a t i v e l y  coa r se  g r a i n  s i z e  and 

lack  of  c o n t i n u i t y  sugges t  it may be a  dyke. 

Occupying t h e  c e n t r a l  p o r t i o n  of  t h e  c la im block i s  t h e  

! 
f e l d s p a r  porphyry ( J f p ) .  This  rock type  i s  green i n  c o l o u r ,  

l medium gra ined ,  p o r p h y r i t i c  ( p l a g i o c l a s e ,  f hornblende) ,  and 

g e n e r a l l y  magnetic. T e n t a t i v e l y  t h i s  rock type  i s  cons idered  

t o  r e p r e s e n t  a  subvolcanic  i n t r u s i v e ,  however it may be a  

coarse-grained e x t r u s i v e .  

The s e r i c i t i c  vo l can ic  and p y r o c l a s t i c  u n i t  ( J s v )  r e p r e s e n t s  

a  rock type  which has  been e x t e n s i v e l y  a l t e r e d  t o  s e r i c i t e .  

R e l i c t  b r e c i a  c l a s t s  and hornblende phenocrysts  a r e  v i s i b l e ,  

b u t  f o r  t h e  most p a r t  t h e  primary t e x t u r e s  have been o b l i t e r a t e d .  

Consequently t h i s  u n i t  may conta in  bo th  p y r o c l a s t i c  and flow 

rock types .  C h a r a c t e r i s t i c a l l y  t h i s  rock type i s  p a l e  green 

i n  co lou r  and i n  some cases  has  a  prominant f o l i a t i o n .  

The f e l s i c  vo lcan ic  u n i t  ( J f v )  i s  p a l e  green i n  c o l o u r ,  

aphane t ic  and non-magnetic. I n  c o n t r a s t  t o  t h e  a l t e r e d  

flows and p y r o c l a s t i c s  ( J s v )  t h i s  rock type  shows l i t t l e  

evidence of a l t e r a t i o n  (Appendix A ;  B 2 6 0 )  , and may r e p r e s e n t  

e i t h e r  a subvolcan ic  i n t r u s i v e  o r  f e l s i c  vo l can ic  flow. 

The v o l c a n o c l a s t i c  sediments ( J v s )  occur  i n  a  broad b e l t  

immediately sou th  o f  t h e  Big Gully F a u l t .  C h a r a c t e r i s t i c  of  

t h i s  rock type  a r e  rounded p o l y l i t h i c  c l a s t s  which 

e x h i b i t  sedimentary t e x t u r e s  such a s  graded bedding. Dominately 

t h e  c l a s t s  are composed o f  e i t h e r  vo l can ic  m a t e r i a l  o r  c h e r t .  



Minor su lph ide  c l a s t s  o f  massive s p h a l e r i t e  and p y r i t e  were 

observed i n  one ou tc rop  (GI421 . 
The c h e r t  u n i t  ( J ch )  occurs  i n  a number o f  l o c a l i t i e s  

e a s t  of  L29E. I t  is  g e n e r a l l y  p a l e  green i n  co lou r  and w e l l  

laminated.  I n  one ou tc rop  (B318) f i n e  l a y e r s  of  magnet i te  

w e r e  observed p a r a l l e l  t o  bedding. 

The Coast  P l u t o n i c  complex i s  r ep re sen ted  on t h e  c la im 

group by f o u r  members. The o l d e s t  appears  t o  be t h e  

g r a n o d i o r i t e  (Jgn) which i s  most p r e v a l e n t  i n  t h e  western  

p o r t i o n  of  t h e  c la im block.  This  rock type  i s  medium t o  coarse  

gra ined ,  hornblende bea r ing ,  ho locrys  t a l l i n e  , equ ig ranu la r  , 

g e n e r a l l y  non-magnetic, and a l t e r e d  t o  vary ing  degrees  by 

serici te,  c h l o r i t e  and o r thoc lose .  

I n  t h e  e a s t e r n  p o r t i o n  of t h e  c la im b lock ,  i n  c o n t a c t  

wi th  t h e  q u a r t z  monzonite (Jqm) t h i s  rock type  i s  a l t e r e d  and 

r e c r y s t a l l i z e d  t o  such a s t a t e  t h a t  i s  impossible  t o  

d i s t i n g u i s h  from t h e  a l t e r e d  vo lcan ic  rocks ,  hence it has been 

subdivided i n t o  a s e p a r a t e  u n i t  (Jgv)  . Orthoclose  ve ins  a r e  

common i n  t h i s  u n i t  along wi th  t h e  conversion of  p l a g i o c l a s e  

t o  s e r i c i t e  and, hornblende and b i o t i t e  t o  c h l o r i t e  (Appendix 

A; B39, B43, B50  and B356). 

The younger i n t r u s i v e s  i n  t h e  c la im group inc lude  t h e  

q u a r t z  monzonite (Jqm) and o r t h o c l o s e  porphyry ( J o p ) .  The 

q u a r t z  monzonite (Jqm) occurs  a t  t h e  e a s t e r n  and western  

margins of  t h e  c la im group.  his rock type i s  c h a r a c t e r i z e d  



L by a r e l a t i v e l y  unal te red  appearance p l u s  t h e  presence of 

o r thoc lase  i n  t h e  groundmass and phenocrysts. I t  i s  r e l a t i v e l y  

coarse-grained, h o l o c r y s t a l l i n e ,  s l i g h t l y  p o r p h y r i t i c ,  

magneti t i c ,  hornblende and b i o t i t e  bearing. 

The or thoclase  porphyry (Jop)  occurs i n  t h e  southern 

por t ion  of claim group, and as  a dyke-like body i n  t h e  v i c i n i t y  

of L31E. It  i s  charac ter ized  by l a r g e  phenocrysts of or thoclase  

up t o  2 cm long. The remainder of t h e  rock i s  medium grained,  

h o l o c r y s t a l l i n e ,  hornblende bear ing  and non-magnetic. 



, L-. 5 . 3  A l t e r a t i o n  
t 

A s  no ted  b r i e f l y  i n  the prev ious  chap te r ,  hydrothermal 

a l t e r a t i o n  has  a f f e c t e d  most o f  t h e  rock types  o l d e r  than 

t h e  q u a r t z  monzonite (Jqrn) and o r t h o c l a s e  porphyry. This  

a l t e r a t i o n  appears  t o  be  r e l a t e d  t o  t h e  q u a r t z  monzonite (Jqrn) 

s i t u a t e d  i n  t h e  e a s t e r n  p o r t i o n  o f  t h e  c la im block (F ig .  4b).  

The p o t a s s i c  a l t e r a t i o n  i s  t h e  most extreme and i s  manifes ted 

by o r t h o c l a s e  v e i n s  i n  t h e  a l t e r e d  g r a n o d i o r i t e  and vo lcan ic  

rocks  ( J g v ) .  I n  a d d i t i o n ,  q u a r t z  and c h l o r i t e  ve ins  a r e  a l s o  

p r e s e n t ,  and t h e  mafic  minera l s  ( b i o t i t e  and hornblende) have 

Seen converted t o  t h e  c h l o r i t e .  This  a l t e r a t i o n  assemblage 

does n o t  have any s i g n i f i c a n t  su lph ide  m i n e r a l i z a t i o n  

a s s o c i a t e d  w i t h  it. On t h e  o t h e r  hand t h e  pe rvas ive  

s e r i c i t i c  a l t e r a t i o n  p r e v a l e n t  i n  t h e  sou thern  p o r t i o n  of t h e  

c l a im  block and t h e  s c a t t e r e d  zones of e p i d o t e  ve in ing  does 

have s i g n i f i c a n t  veined and disseminated p y r i t e .  These 

a l t e r a t i o n  p a t t e r n s  conform t o  a  c l a s s i c  "porphyry" copper 

t ype  model. 

The montmori l loni te  a l t e r a t i o n  p r e s e n t  i n  t h e  q u a r t z  

monzonite (Jqrn) does no t  appear t o  be r e l a t e d  t o  any 

m i n e r a l i z a t i o n .  Consequently it appears  t o  be more t h e  

produc t  o f  d e u t e r i c  f l u i d s  genera ted  wi th in  t h e  magma. 



5.4 Mine ra l i za t ion  

Three d i s t i n c t  forms o f  m i n e r a l i z a t i o n  occur  on t h e  

proper ty .  The most pe rvas s ive  i s  mani fes ted  by veined and 

disseminated p y r i t e  which occu r s  i n  a l l  rock types  o l d e r  

than t h e  q u a r t z  monzonite (Jqm) . This  m i n e r a l i z a t i o n  

appears  t o  be r e l a t e d  t o  t h e  pe rvas s ive  s e r i c i t i c  a l t e r a t i o n  

and appears  ak in  t o  t h e  p y r i t e  ha los  which commonly surround 

porphyry copper type  depos i t s .  I n  a number o f  l o c a l i t i e s  

(L27E, 1 0 1  + 50N; L27E, 95N; L35E, 96N; L31E, 87N; L33E, 90N; 

L35E, 80N; L39E, 90N; and L39E, 97N) , t h e  p y r i t e  con ten t  

exceeds  5%. This  r e s u l t s  i n  many of  t h e  conspicuous 

gossans which c h a r a c t e r i z e  t h e  proper ty .  I n  a d d i t i o n  t h e  

s o i l  geochemistry (Fig .  9a ,  b) i n d i c a t e s  anomolous go ld  

con ten t s  a s s o c i a t e d  wi th  t h e s e  zones of  e l e v a t e d  p y r i t e  

con ten t .  

Vein m i n e r a l i z a t i o n  c o n s i s t i n g  o f  base  meta l s  and q u a r t z ,  

o r  b a r i t e  c o n s t i t u t e  t h e  second form of  m i n e r a l i z a t i o n  on t h e  

claim group. A b a r i t e  ve in  averaging 5 cm i n  t h i c k n e s s  was 

l o c a t e d  around L41E 96 + 25E, (B366). This  vein  conta ined  

massive b a r i t e  and a s say  samples f a i l e d  t o  d e t e c t  s i g n i f i c a n t  

base  o r  p rec ious  metal  va lues .  A s  f o r  t h e  second type  of  ve in  

m i n e r a l i z a t i o n ,  one ve in  was found i n  p l a c e  a t  L35E. 97 + 50N 

(G143) and a number o f  f l o a t  samples were found. The vein  

encountered i n  ou tc rop  G-143 averaged 4 cm i n  t h i ckness  and 

extended i n  excess  o f  50m a c r o s s  t h e  Big Gully F a u l t .  
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'v I n t e r n a l l y  t h e  ve in  was r ibboned wi th  s p h a l e r i t e  occupying t h e  

c e n t r a l  p o r t i o n .  An  assay  sample (G143) i n d i c a t e d  

s i g n i f i c a n t l y  h igh  va lues  i n  Zn, Au, Ag, Cu and Mo. The 

f l o a t  samples l o c a t e d  a t  L35E 90  + 8 0 N  c o n s i s t e d  o f  ga lena  

and q u a r t z  and had t h e  appearance of  a  r e l a t i v e l y  l o c a l  

source  a r e a .  

The t h i r d  and perhaps  most s i g n i f i c a n t  t ype  o f  m i n e r a l i z a t i o n  

has t h e  o v e r a l l  appearance of a  skarn  (L31E 82  + 50N) . More 

s p e c i f i c a l l y  t h e  m i n e r a l i z a t i o n  c o n s i s t s  o f  a  series o f  c l o s e l y  

spaced v e i n s  of magnet i t e ,  qua r t z  and e p i d o t e  hos ted  i n  a  

s e r i c i t i z e d  vo lcan ic  b r e c c i a  a d j a c e n t  t o  a  g r a n o d i o r i t e .  These 

ve ins  a r e  conta ined  i n  a  zone 5 - 7m wide and i n  exces s  o f  

l O O m  long which s t r i k e s  t o  t h e  s o u t h e a s t .  Assoc ia ted  wi th  t h i s  

zone a r e  some o f  t h e  h i g h e s t  Au,  Ag, Cu'and Mo s o i l  anomolies 

on t h e  p rope r ty .  Snow and t a l u s  cover  a r e  s u b s t a n t i a l  i n  t h e  

a r e a  consequently t h e  p o t e n t i a l  f o r  f i n d i n g  more m i n e r a l i z a t i o n  

i n  p l a c e  i s  q u i t e  high.  



6. Magnetometer Survey 

6 . 1  Method 

A proton magnetometer survey was preformed over  most of  

t h e  c la im group us ing  a Unimag I1 provided by Exploranium 

Geometries o f  Toronto,  Ontar io  (F igs .  6a,  b )  . Readings 

were r o u t i n e l y  taken a t  25m i n t e r v a l s  and t h e  d a t a  was 

c o r r e c t e d  d a i l y  f o r  d i u r n a l  d r i f t  us ing  morning and af te rnoon  

read ings  from a f i x e d  base  s t a t i o n .  Cor rec t ions  were a l s o  

made between days t o  make t h e  complete survey i n t e r n a l l y  

cons i s  t e n t .  
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i 6.2 Resu l t s  

The magnetometer survey proved t o  be  q u i t e  u s e f u l  i n  

o u t l i n i n g  zones o f  known magnet i te  m i n e r a l i z a t i o n  and 

provid ing  some j u s t i f i c a t i o n  f o r  t h e  p r e s e n t  s t r u c t u r a l  

i n t e r p r e t a t i o n .  

P a r t i a l l y  d e l i n e a t e d  i n  t h e  course  o f  t h e  survey were 

two zones o f  extremely high magnetism l o c a t e d  a t  L31E, 109N 

and L31E, 82N. The f i r s t  zone was found t o  co inc ide  wi th  

ou tc rop  B319, which a s  no ted  p rev ious ly  i s  a  c h e r t  con ta in ing  

bands and lamina t ions  o f  magnet i te .  The second and most 

s i g n i f i c a n t  zone occu r s  i n  an a r e a  o f  very  high s o i l  geo- 

chemist ry  and magnet i te  skarn  mine ra l i za t ion .  

One o t h e r  a r e a  o f  h igh  magnetism occurs  ove r  a  

r e l a t i v e l y  l a r g e  area cen te red  about L37E, 101N. I n  t h i s  

case  t h e  r e l a t i v e l y  h igh  magnetism appears  t o  be r e l a t e d  

t o  t h e  q u a r t z  monzonite (Jqm) which c h a r a c t e r i s t i c a l l y  

c o n t a i n s  up t o  1% dissemina ted  magnet i te .  To t h e  n o r t h ,  t h i s  

zone appears  t o  be t r u n c a t e d  by an e a s t e r l y  t r e n d i n g  f a u l t  and 

t o  t h e  sou th  by t h e  Big Gully F a u l t .  

I n  a d d i t i o n ,  t h e  Big Gully F a u l t  appears  t o  have 

t r u n c a t e d  t h e  zone o f  r e l a t i v e l y  high magnetism a s s o c i a t e d  

wi th  t h e  f e l d s p a r  porphyry sou th  o f  L27E.  F a u l t i n g  i s  a l s o  

r e spons ib l e  f o r  a  number of o t h e r  magnetic f e a t u r e s .  Examples 

i nc lude  t h e  sha rp  t r u n c a t i o n  o f  t h e  magnet ica l ly  high zone 

no r th  of  L27E, l l l N  by t h e  most n o r t h e r l y  f a u l t  and t h e  



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

h i g h  zone s i t u a t e d  n o r t h e a s t  o f  L39E, 8 9 N  by t h e  m o s t  

s o u t h e r l y  f a u l t .  



L 7. VLF E lec t romagne t ic  Survey 

7.1 Method 

A VLF-EM survey was conducted o v e r  t h e  bu lk  o f  t h e  

c la im group u s ing  a Geonics EM16. Readings f o r  bo th  t h e  

in-phase and quadrature-phase  w e r e  r o u t i n e l y  t aken  a t  25m 

i n t e r v a l s .  However on ly  t h e  in-phase  r ead ings  a r e  p r e s e n t e d  

i n  t h i s  r e p o r t  ( F i g s .  7a ,  b )  . Thi s  d a t a  ( t a b u l a t e d  i n  

Appendix B ) ,  was f i l t e r e d  b e f o r e  con tour ing  u s i n g  t h e  F r a s e r  

F i l t e r  Method ( F r a s e r ,  1969) .  



L 7.2  R e s u l t s  

The VLF survey  b e s i d e s  b e i n g  l a r g e l y  an e x e r c i s e  i n  

f r u s t r a t i o n  d i d  p r o v i d e  some u s e f u l  i n f o r m a t i o n  on t h e  l o c a t i o n  

and o r i e n t a t i o n  o f  some of  t h e  major  f a u l t s .  

The Big  Gul ly  F a u l t  showed up a s  a  prominent  e a s t - w e s t  

t r e n d i n g  f e a t u r e  which ended a b r u p t l y  i n  t h e  v i c i n i t y  o f  

L25E, 98 + 50N, p r e c i s e l y  where t h e  g e o l o g i c a l  map i n d i c a t e d  

t h e  p r e s e n c e  o f  a  l a t e r  f a u l t .  The e a s t e r l y  t r e n d i n g  zone 

l o c a t e d  e a s t  o f  L13E, 98N a l s o  a p p e a r s  t o  r e p r e s e n t  t h e  t r a c e  

o f  one o f  t h e  e a r l i e r  f a u l t s ,  a s  does t h e  e a s t e r l y  t r e n d i n g  

zone s i t u a t e d  e a s t  o f  L33E, 1 0 2  + 50N. 

For  t h e  l a t e r  n o r t h e a s t e r l y  t r e n d i n g  f a u l t s ,  t h e  most 

n o r t h e r l y  o f  t h e s e  a p p e a r s  t o  be r e p r e s e n t e d  by f e a t u r e s  

s i t u a t e d  a t  L13E, 91 + 50N and L31E, 99N. 



5 '*I 8. Heavy Mineral  Geochemistry 

8 .1  Method 

A t o t a l  of  19 heavy minera l  samples were c o l l e c t e d  from 

t h e  major s t reams  d r a i n i n g  t h e  c la im group. I n  most ca ses  t h e  

samples were c o l l e c t e d  from g r a v e l  b a r s  i n  t h e  a c t i v e  p o r t i o n  

o f  t h e  s t ream bed. A f t e r  w e t  s i e v i n g  t o  -20 mesh approximately 

2 ki lograms o f  sample was p laced  i n  p l a s t i c  bags and s e n t  t o  

Min-En Labora to r i e s  Ltd.  a t  705 W 15th  S t . ,  North Vancouver, B.C. 

A t  Min-En Labora to r i e s  t h e  samples were oven d r i e d  f o r  two 

days a t  9 5 O ~  and s i e v e d  i n t o  a -80 mesh f r a c t i o n  and a -20 +80 

mesh f r a c t i o n .  The -20 + 80 mesh f r a c t i o n  was then weighed 

on an a n a l y t i c a l  ba lance  and ground t o  -80 mesh. Upon g r i n d i n g  

t h e  samples underwent a d e n s i t y  s e p a r a t i o n  us ing  a heavy 

l i q u i d  of  s p e c i f i c  g r a v i t y  3.1. From t h e  heavy f r a c t i o n  of  

t h e s e  samples t h e  magnetic f r a c t i o n  was removed and weighed. 

Both t h e  -80 mesh f r a c t i o n  and non-magnetic heavy f r a c t i o n  of  

t h e  -20 +80 mesh w e r e  then ana lysed  f o r  Cu, Pb ,  Zn, Ag, Mo, 

A s  and Au. 

' For  t h e  Au a n a l y s i s  1 0 . 0  gms of  sample was d i s so lved  i n  

25 m l s  o f  h o t   qua-regia s o l u t i o n  and l e f t  f o r  approximately 

3 hours  t o  evapora te .  The samples were then r ed i s so lved  

i n  25 m l s  o f  concent ra ted  hydrochlor ic  a c i d  and made up t o  

100 m l s  wi th  d i s t i l l e d  water .  The Au was then e x t r a c t e d  

us ing t h e  o rgan ic  s o l v e n t  MIBK and run on a Varion Tectron 

model 5 atomic absorp t ion  u n i t .  



b For  t h e  a n a l y s e s  o f  Cu, Pbf  Zn, A g ,  Mo and A S ,  1 . 0  gms 

o f  sample were d i s s o l v e d  i n  a  8 ml s o l u t i o n  o f  c o n c e n t r a t e d  

n i t r i c  and p e r c h l o r i c  a c i d  f o r  8 hours .  The s o l u t i o n  was 

then  d i l u t e d  t o  2 5  m l s  w i t h  d i s t i l l e d  w a t e r  and a n a l y s e d  

on a Gerell-Ashe Model 9 0 0 0  i n d u c t i v i t y  coupled  plasma (ICP) 

u n i t .  Background c o r r e c t i o n s  w e r e  made f o r  a l l  a n a l y s e s  and 

t h e  r e s u l t s  compared t o  p r e p a r e d  s t a n d a r d s .  
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L 8 . 2  Resu l t s  

I n  gene ra l  t h e  heavy minera l  samples were found t o  be 

an e f f e c t i v e  means of  l o c a t i n g  a r e a s  o f  p o s s i b l e  m i n e r a l i z a t i o n .  

The most i n t e r e s t i n g  sample ( G R - 1 6 )  was found t o  d r a i n  t h e  

gene ra l  v i c i n i t y  of  t h e  skarn  m i n e r a l i z a t i o n  l o c a t e d  a t  L31E, 

82  + 50N. This  sample was found t o  be reasonably high i n  

Au, A s ,  Ag, Pb and Cu, many of t h e  same elements  found t o  be  

s i g n i f i c a n t l y  high i n  t he  s o i l  geochemistry. 

Other  i n t e r e s t i n g  samples i nc lude  GR-9 and GR-13, 

which were high f o r  Au and Zn r e s p e c t i v e l y .  Unfor tuna te ly ,  

n e i t h e r  of  t h e  dra inages  upstream from t h e s e  samples had high 

s o i l  sample geochemistry t o  suppor t  t h e  high heavy minera l  

va lues  . 



%, 9. Geochemistry 

9 . 1  Method 

S o i l  samples were c o l l e c t e d  a t  i n t e r v a l s  o f  l O O m  o v e r  

t h e  bu lk  o f  t h e  p r o p e r t y ,  w i t h  d e t a i l e d  sampl ing  a t  25m and 

10m i n t e r v a l s  o v e r  a r e a s  o f  s u s p e c t e d  m i n e r a l i z a t i o n .  Rou- 

t i n e l y  t h e  samples were a n a l i z e d  f o r  Au, Ag, Cu, Mo, Pb ,  Zn 

and A s  e x c e p t  o v e r  some of t h e  d e t a i l e d  g r i d s  where t h e  

r e s u l t s  f o r  c e r t a i n  e lements  were n o t  a n t i c i p a t e d  t o  b e  

s i g n i f i c a n t .  

The samples were f o r  t h e  most p a r t  t a k e n  from t h e  BM o r  

BF h o r i z o n s  u s i n g  a  grubhoe. Once c o l l e c t e d  t h e  samples  w e r e  

p l a c e d  i n  k r a f t  h i g h - s t r e n g t h  p a p e r  enve lopes  and f i e l d  

d r i e d  f o r  one week b e f o r e  b e i n g  s e n t  t o  Rossbacher  Labora to ry  

o f  2225 S S p r i n g e r  S t .  , Burnaby , B. C. A t  Rossbacher  Labora to ry  

t h e  samples w e r e  d r i e d  o v e r n i g h t  t h e n  s i e v e d  t o  -80 mesh. 

For t h e  Cu, Pb, Zn, Ag and Mo a n a l y s e s  a  0.5 gm p o r t i o n  

o f  t h e  -80 mesh f r a c t i o n  was d i g e s t e d  f o r  4 h o u r s  i n  a  h o t  

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

a c i d .  Upon d i g e s t i o n  t h e  sample was made up t o  a  volume o f  

1 0  m l s  w i t h  d i s t i l l e d  w a t e r  and ana lyzed  u s i n g  a  Var ian  

Techt ron model 1275 a tomic  a b s o r p t i o n  u n i t .  

The Au a n a l y s e s  were performed u s i n g  a  10.0 gm p o r t i o n  

o f  t h e  -80 mesh f r a c t i o n  which was r o a s t e d  f o r  1-1/2 h o u r s  

a t  5 5 0 ~ ~ .  The sample was then  d i g e s t e d  i n  30 m l s  o f  h o t  
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Aqua-regia s o l u t i o n  and d i l u t e d  t o  100 m l s  wi th  d i s t i l l e d  

water.  Then 75 m l s  of t h e  s o l u t i o n  w a s  e x t r a c t e d  using t h e  

organic  s o l v e n t  MlBk and ana l i zed  using a Varian Techtron model 

1275 atomic absorp t ion  u n i t .  Background c o r r e c t i o n s  were 

preformed on a l l  t h e  atomic absorp t ion  va lues  and t h e  va lues  

were compared t o  prepared s tandards .  

For t h e  A s  ana lyses  0.25 gms of t h e  -80 mesh f r a c t i o n  

was d iges t ed  i n  t h e  same manner a s  Pb, Zn, Cu, Mo and Ag. 

From t h e  d i l u t e d  10 m l  s o l u t i o n  a 5 m l  a l i q u o t  was taken and 

d i l u t e d  t o  20 m l s  w i th  d i s t i l l e d  water.  Then a Hydride 

Generation Method was used t o  genera te  a r s i n e  using 5.0 m l  

o f  concent ra ted  hydrochlor ic  a c i d  and 1.0 gm of  granula ted  

zinc.  The r e s u l t i n g  s o l u t i o n  was analysed using a 

Spec t ron ic  20 co lor imeter .  The r e s u l t s  w e r e  then compared 

t o  a s t anda rd  curve cons t ruc ted  from va lues  obta ined  from 

prepared rock s tandards .  

For t h e  determinat ion of  background and anomolous 

popula t ions  s s t a t i s t i c a l  approach was used. Frequency p l o t s  

w e r e  cons t ruc ted  on 2 cyc le  log-probabi l i ty  paper  f o r  each 

element using t h e  va lues  f o r  t h e  l O O m  sample i n t e r v a l s  

(Appendix C) . By us ing  t h i s  method s t a t i s t i c a l l y  normal 

populat ions  w i l l  p l o t  a s  s t r a i g h t  l i n e s  and p o i n t s  of i n f l e c t i o n  

a r e  gene ra l ly  considered t o  r e p r e s e n t  t h e  boundaries between d i f f e -  

r e n t  popula t ions  ( S i n c l a i r ,  1 9  75)  . Determination of  anomolous 

and above background popula t ions  w e r e  made by inspec t ion  of 

t h e  frequency p l o t s .  I n  t h e  case  of  Au, A g  and Mo a r e l a t i v e l y  
L 
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l a r g e  p e r c e n t a g e  o f  t h e  d a t a  was below t h e  a n a l y t i c a l  

d e t e c t i o n  l i m i t .  Consequently t h e s e  v a l u e s  w e r e  removed 

from t h e  sample p o p u l a t i o n  and t h e  "censored"  d a t a  

p l o t t e d .  
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i 9.2 Resu l t s  

I 
I In  g e n e r a l ,  background va lues  f o r  Au, A s ,  Ag, Pb and Zn 

were found t o  be h igher  f o r  t h e  Snippaker Volcanics.  Mo and 

t o  a l e s s o r  e x t e n t  Cu on t h e  o t h e r  hand were found t o  be 

h ighes t  f o r  t he  i n t r u s i v e  rocks .  

I n  add i t i on  t o  d e f i n i n g  bedrock geology t h e  s o i l  geo- 

chemistry proved t o  be a most e f f e c t i v e  means of  l o c a t i n g  

a r e a s  of  s i g n i f i c a n t  mine ra l i za t ion .  During the  course  o f  

t he  survey t h r e e  a r e a s  of  i n t e r e s t  were def ined.  

The f i r s t  i s  a r a t h e r  l a r g e  a r e a  o f  anomolous and above 

above background va lues  f o r  Au,  Ag, and Pb. This  zone i s  

cen te red  about  L31E, 9 7 N  and extends  f o r  approximately 900m 

east -west  and 200m north-south.  I n  g e n e r a l  t h i s  zone l a r g e l y  

r e f l e c t s  e l e v a t e d  q u a n t i t i e s  of  veined and disseminated 

p y r i t e  i n  t h e  bedrock (Fig .  4 ) .  Furthermore it was found t h a t  

where t he  s o i l  cover  was t h i n n e s t  over  t h e  minera l ized  ou tc rops  

t he  s o i l  geochemistry was h ighes t .  Consequently t h e  h i g h e s t  

s o i l  va lues  a l though an i n d i c a t o r  of  m i n e r a l i z a t i o n  d i d  n o t  

n e c e s s a r i l y  mean b e t t e r  mine ra l i za t ion .  

P a r t i a l l y  co inc iden t  wi th  t h i s  zone b u t  o f f s e t  t o  t h e  

west  i s  a l a r g e  zone of  anomolous A s  and Zn va lues .  Again 

t h i s  appears  t o  be a r e f l e c t i o n  o f  bedrock concen t r a t i ons  of 

p y r i t e  . 
The second and most s i g n i f i c a n t  zone occurs  i n  t h e  

v i c i n i t y  o f  t h e  skarn  mine ra l i za t ion  l o c a t e d  a t  L31E, 82 + SON. 



L T h i s  a r e a  c o n t a i n s  a  c o n c e n t r a t i o n  o f  h i g h l y  anomolous Cu 

and Ag v a l u e s  which a t t a i n  h i g h s  o f  2 4 4 0  ppm and 32 pprn 

1 r e s p e c t i v e l y .  Anomolous v a l u e s  f o r  Au, Pb and Mo accompany 
'1 

t h e  h i g h  Cu and Ag v a l u e s .  

The t h i r d  a r e a  o f  i n t e r e s t  i n c l u d e s  samples  from t h e  

v a l l e y  p r e s e n t l y  occupying t h e  Big  Gul ly  F a u l t .  S c a t t e r e d  

anomolous v a l u e s  f o r  A s ,  Cu, Zn and Pb a r e  p r e s e n t  a l o n g  w i t h  

a s p o t  h i g h  o f  4100 ppb f o r  Au. 



t 

i 
1 "1v 1 0 .  Rock Geochemistry ! 

1 0 . 1  Method 

Rock ch ip  samples were r o u t i n e l y  c o l l e c t e d  over  ou tc rops  

con ta in ing  s i g n i f i c a n t  q u a n t i t i e s  of su lph ide  minera l s  o r  

a l t e r a t i o n  assemblages. I n  gene ra l  t h e  samples c o n s i s t e d  of  

unweathered rock and were c o l l e c t e d  us ing  a g e o l o g i c a l  hammer. 

The samples were p laced  i n  p l a s t i c  bags and shipped t o  

Rossbacher Laboratory of  2 2 2 5  S .  Sp r inge r  S t . ,  Burnaby, B.C. 

Upon c rush ing  and g r ind ing  t h e  samples were analysed us ing  t h e  

same procedure  a s  t h e  s o i l  samples. 
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'*I. 10.2 R e s u l t s  

For  t h e  most p a r t  t h e  rock geochemis t ry  d i d  n o t  r e v e a l  

t h e  p r e s e n c e  o f  any 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 .  The most 

i n t e r e s t i n g  sample (G143) came from a  s m a l l  s p h a l e r i t e -  

q u a r t z  v e i n  l o c a t e d  a t  L 3 5 ,  9 7  + S O N .  A s  a n t i c i p a t e d  t h i s  

sample c o n t a i n e d  v e r y  h i g h  v a l u e s  i n  Zn (14,000 ppm) and Au 

(2200 ppb) a l o n g  w i t h  s i g n i f i c a n t  A g ,  Cu and Mo v a l u e s .  

U n f o r t u n a t e l y  t h i s  sample r e p r e s e n t s  a  v e i n  o f  l i m i t e d  t h i c k n e s s  

and l a t e r a l  e x t e n t .  

O t h e r  i n t e r e s t i n g  samples i n c l u d e  B170 which i s  r e a s o n a b l y  

h i g h  i n  Au (140 ppb) and B121 which i s  h i g h  i n  Zn (2540 ppm). 

Surrounding b o t h  t h e s e  samples w e r e  s o i l  samples  c o n t a i n i n g  

background v a l u e s .  



11. Conclusions and Recommendations 

Based upon geology and geochemistry two a r e a s  of  i n t e r e s t  

have been i d e n t i f i e d  on t h e  c e n t r a l  c la im group. The f i r s t  

a r e a  cen te red  about L31E, 97N i s  a l a r g e  a r e a  (700 x 900m) o f  

high geochemistry and p y r i t e  con ten t .  P o t e n t i a l  i n  t h i s  a r e a  

may e x i s t  f o r  a l a r g e  tonnage low grade Au depos i t .  

The second a r e a  of i n t e r e s t  i s  l o c a t e d  a t  L31E, 82 + 50N. 

Mine ra l i za t ion  resembling a skarn  was found i n  an a r e a  o f  very 

h igh  copper and s i l v e r  geochemistry. The magnetometer survey 

sugges t s  t h i s  zone i s  much more e x t e n s i v e  than what has been 

p rev ious ly  def ined .  

I n  conclusion t h e  p o t e n t i a l  f o r  d e f i n i n g  economic mineral-  

i z a t i o n  on t h e  c e n t r a l  c la im group appears  good and a work 

program f o r  nex t  y e a r  i s  j u s t i f i e d .  This  program should 

concen t r a t e  on t h e  c e n t r a l  p o r t i o n  o f  t h e  c la im group (L25E 

t o  L37E) and should c o n s i s t  o f :  

1. ex tending  L25E, L27E and L29E t o  115N and 

completing t h e  s o i l  sampling ( 1 0 0 m  s t a t i o n s )  , 

geo log ica l  mapping, magnetometer and EM- 16 surveys .  

2. d e t a i l e d  g e o l o g i c a l  mapping on a r e a s  of i n t e r e s t  

t h u s  f a r  def ined.  

3. d e t a i l e d  magnetometer on survey on any a r e a s  of  

i n t e r e s t .  

4 .  approximately 18 km of  induced p o l a r i z a t i o n  

(L27E t o  37E). 



5.  t r e n c h i n g ,  with a con t ingency  f o r  a t  l e a s t  500m 

o f  diamond d r i l l i n g .  

R e s p e c t f u l l y  s u b m i t t e d  

B.V. H a l l ,  M.Sc. 
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A P P E N D I X  A 

P e t r o s r a p h i c  D e s c r i ~ t i o n s  

B 3 9  BL l O O N  3 4  + OOE Granodior i te  

Mottled dark and p a l e  green rock ,  medium g ra ined ,  panidiomorphic- 
g r a n u l a r ,  h o l o c r y s t a l l i n e ,  e q u i g r a n u l a r ,  non-magnetic, p o s s i b l e  
o r t h o c l o s e  ve ins  c r o s s c u t t i n g  roclc. 

P l a g i o c l a s e  

Quar t z  

Hornblende 

A p a t i t e  

35% coarse  t o  medium gra ined .  
euhedra l ,  s eve re ly  a l t e r e d  t o  
s e r i c i t e  . 

2 0 %  medium subhedra l  g ra in s .  
i n t e r s t i t i a l  t o  p l ag ioc lose .  

5% medium g ra ined ,  euhedra l  b u t  
s e v e r e l y  a l t e r e d  t o  c h l o r i t e .  

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

Sphene 1 % f i n e  anhedral  g r a i n s .  

S e r i c i t e  

C h l o r i t e  

25% f i n e  g ra ined  a l t e r a t i o n  produc t  of  
p l a g i o c l a s e .  

13% pseudomorphing b i o t i t e  and 
hornblende g r a i n s .  

O r i g i n a l l y  a  Granod io r i t e ,  hydrothermal a l t e r a t i o n  has  a l t e r e d  
t h e  p l a g i o c l o s e  t o  s e r i c i t e  and, hornblende and b i o t i t e  t o  
c h l o r i t e  . 



B 4 3  L36 + 50E 1 0 1  + O O N  Granodior i te  

Mottled dark and p a l e  green i n  co lou r ,  medium g ra ined ,  
panidiomorphic-granular, h o l o c r y s t a l l i n e ,  equ ig ranu la r ,  non- 
magnetic. 

P l ag ioc l a se  35% coarse  t o  medium euhedra l  
g r a i n s ,  s eve re ly  a l t e r e d  t o  
s e r i c i t e  , r e l i c t  a l b i t e  twinning.  

Qua r t z  

Apa t i t e  

Hornblende 

2 0 %  medium enhedra l  g r a i n s ,  
i n t e r s t i t i a l  t o  p l a g i o c l a s e .  

1 % medium t o  f i n e  euhedra l ,  
p r i s m a t i c  g r a i n s .  

5% medium g ra ined ,  s e v e r e l y  
a l t e r e d  t o  c h l o r i t e .  

Sphene 1% f i n e  anhedra l  g r a i n s .  

S e r i c i  t e  

C h l o r i t e  

C a l c i t e  

2 0% f i n e  g ra ined  a l t e r a t i o n  
produc t  of  p l a g i o c l a s e  . 

9 %  f i n e  g ra ined  a l t e r a t i o n  produc t  
of hornblende o r  i n  ve ins .  

4% l a t e  s t a g e  ve ins  c r o s s c u t t i n g  
p l a g i o c l a s e .  

O r i g i n a l l y  t h i s  rock was a  Granodior i te .  Minor hydrothermal 
a l t e r a t i o n  has r e s u l t e d  i n  t h e  formation of  s e r i c i t e  and 
c h l o r i t e  a t  t h e  expense of p l a g i o c l a s e  and hornblende. 



L. B50 L37 + 45E 106 + OON Granodior i te  

Mottled dark green ,  p a l e  green and pink i n  co lou r ,  medium 
gra ined ,  h o l o c r y s t a l l i n e  , panidiomorphic-granular  , o r t h o c l a s e  
a l i gned  a long d i f f u s e  f r a c t u r e s .  Non-magnetic, equ ig ranu la r .  

P l a g i o c l a s e  30% coarse  euhedra l  g r a i n s ,  which 
a r e  s e v e r e l y  a l t e r e d  t o  s e r i c i t e .  

Q u a r t z  

Or thoc lase  

A p a t i t e  

Sphene 

S e r i c i t e  

C h l o r i t e  

P y r i t e  

10% medium t o  f i n e  subhedral  g r a i n s ,  
i n t e r s t i a l  t o  p l a g i o c l a s e .  

30 % medium anhedra l  g r a i n s  i n t e r s t i t i a l  
t o  p l a g i o c l a s e  and q u a r t z ,  commonly 
a s s o c i a t e d  wi th  c h l o r i t e  a long 
f r a c t u r e s .  

2 %  medium t o  f i n e  euhedra l  p r i s m a t i c  
g r a i n s ,  commonly enc losed  by 
q u a r t z .  

1 % f i n e  anhedra l  g r a i n s  

10% f i n e  g ra ined  a l t e r a t i ' o n  produc t  
of p l a g i o c l a s e .  

5 % pseudomorphing b i o t i t e .  
8% f i n e  g ra ined  a l t e r a t i o n  minera l  

commonly found i n  a s s o c i a t i o n  wi th  
o r t h o c l a s e  and p y r i t e  a long 
f r a c t u r e s  . 

4% f i n e  euhedra l  g r a i n s  commonly 
a s s o c i a t e d  wi th  c h l o r i t e .  

O r i g i n a l l y  t h i s  rock w a s  a  Granodior i te .  Hydrothermal a l t e r a t i o n  
has  r e s u l t e d  i n  t h e  i n t r o d u c t i o n  of  o r t h o c l a s e ,  p y r i t e  and 
c h l o r i t e  a long  f r a c t u r e s  and t h e  conversion of  p l a g i o c l a s e  and 
b i o t i t e  t o  s e r i c i t e  and c h l o r i t e  r e s p e c t i v e l y .  



B176 L21 + 20E 99 + 25N Andesite flow 

Dark green i n  co lou r ,  a p h a n i t i c ,  m i r o i i t i c  c a v i t i e s  p o s s i b l y  
r ep re sen t ing  v e s i c u l e s ,  magnetic. 

P l ag ioc l a se  ' 60% f i n e  g ra ined  stubby m i c r o l i t e s .  

Qua r t z  

C h l o r i t e  

C a l c i t e  

Magnetite 

15% f i n e  g ra ined  anhedra l  g r a i n s  i n  
ground m a s s .  

5% f i n e  g ra ined  groundmass 
1 0 %  a l t e r a t i o n  produc t  a s s o c i a t e d  wi th  

c a l c i t e  v e i n s  

5% p r e s e n t  i n  c u r v i l i n e a r  ve ins  
commonly a s s o c i a t e d  wi th  and 
c r o s s c u t  by c h l o r i t e .  

5% f i n e  anhedra l  g r a i n s ,  randomly 
d i s t r i b u t e d .  

O r i g i n a l l y  an Andesi te ,  hydrothermal a l t e r a t i o n  o r  b u r i a l  
metamorphism has  in t roduced  c a l c i t e  and c h l o r i t e  and a l t e r e d  
t h e  mafic  c o n s t i t u e n t s  t o  c h l o r i t e .  



B232 L23 + 20E 102 + 20N Quar tz -bear ing  Syeni te .  

Mottled green and whi te  i n  co lou r ,  med im g ra ined ,  panidiomorphic- 
g ranu la r ,  equ ig ranu la r ,  magnetic c h l o r i t e  v e i n l e t s  . 
P l a g i o c l a s e  50% coa r se  euhedra l  g r a i n s  

p a r t i a l l y  a l t e r e d  t o  s e r i c i t e  , 
some r e l i c t  a l b i t e  twinning v i s i b l e  

Quar t z  

Apa t i t e  

5% medium anhedra l  g r a i n s .  
i n t e r s t i a l  t o  p l a g i o c l a s e .  

2% medium t o  f i n e  euhedra l  
p r i s m a t i c  g r a i n s .  

Sphene 1% f i n e  anhedral  g r a i n s .  

S e r i c i  t e  

C h l o r i t e  

Or thoc lase  

P y r i t e  

15% f i n e  g ra ined  a l t e r a t i o n  produc t  o f  
p l a g i o c l a s e .  

15% pseudomorphing b i o t i t e  g r a i n s  and 
p r e s e n t  i n  a l t e r a t i o n  envelopes .  

1 0 %  medium anhedra l  g r a i n s ,  i n t e r s t i t i a l  
t o  p l a g i o c l a s e .  

1% f i n e  euhedra l  g r a i n s  commonly 
a s s o c i a t e d  wi th  c h l o r i t e .  

Magneti te  1% f i n e  anhedra l  g ra in s .  

O r i g i n a l l y  an i n t r u s i v e  rock,  more s p e c i f i c a l l y  a  Q u a r t z  b e a r i n g  
Syeni te .  Hydrothermal a l t e r a t i o n  has  r e s u l t e d  i n  t h e  formation 
o f  s e r i c i t e  a t  t h e  expense of  p l a g i o c l a s e  and c h l o r i t e  from 
b i o t i t e .  I n  a d d i t i o n  minor amounts o f  p y r i t e  and c h l o r i t e  
have been in t roduced  a long  f r a c t u r e s  . 



B 2 3 9  L32  + 80E 111 + 75N Hornblende Andes i t e .  

Medium green  i n  c o l o u r ,  f a i n t  amygdules , v e r y  magne t i c ,  
a p h a n i t i c ,  h o l o c r y s t a l l i n e .  

P l a g i o c l a s e  .60% f i n e  f e l t e d  m i c r o l i t e s ,  o p h i t i c  
and a l i g n e d  i n  a  t r a c h y t i c  f a s h i o n .  

Hornblende 1 5 %  f i n e  s u b h e d r a l  g r a i n s  i n  an o p h i t i c  
groundmass. 

1 0 %  medium e n h e d r a l  p h e n o c r y s t s  
p a r t i a l l y  a l t e r e d  t o  c h l o r i t e .  

Q u a r t z  68 f i n e  a n h e d r a l  g r a i n s .  

C h l o r i t e  7 % f i n e  g r a i n e d  a l t e r a t i o n  p r o d u c t  o f  
hornblende .  

Magne t i t e  2 %  f i n e  e n h e d r a l  g r a i n s .  

The t r a c h y t i c  a l ignment  o f  t h e  g l a g i o c l a s e  m i c r o l i t e s  p l u s  the 
p r e s e n c e  o f  amygdules s u g g e s t  t h i s  rock t o  b e  v o l c a n i c ,  
p robab ly  a s  Hornblende Andes i t e .  



4 4 .  

"*, B260 L 3 3  + 50E 87 + 40N F e l s i c  Volcanic.  

Pa le  green i n  c o l o u r ,  a p h a n i t i c ,  non-magnetic, minor p y r i t e  
along f r a c t u r e s .  

P l ag ioc l a se  ,50% f i n e  g ra ined  stubby m i c r o l i t e s  

Quartz 2 0 %  f i n e  anhedra l  g r a i n s  i n t e r s t i a l  

Pyroxene 

S e r i c i  t e  

C h l o r i t e  

P y r i t e  

1 0 %  f i n e  anhedra l  g r a i n s ,  o p h i t i c ,  
p a r t i a l l y  a l t e r e d  t o  c h l o r i t e .  

16% f i n e  g r a i n s  randomly d i s t r i b u t e d  
i n  groundmass. 

3 % f i n e  g r a i n s  randomly d i s t r i b u t e d  
i n  groundmass. 

2% f i n e  euhedra l  g r a i n s  p r e f e r e n t i a l l y  
d i s t r i b u t e d  a long f r a c t u r e s .  

This  rock appears  t o  be of F e l s i c  Volcanic.  The r e l a t i v e  
abundance of  q u a r t z  i n  comparison t o  B176, B288, and GI19 p l u s  
t h e  r e l a t i v e l y  u n a l t e r e d  p l a g i o c l a s e  g r a i n s  sugges t  t h a t  t h e  
p r e s e n t  mineralogy i s  l a r g e l y  primary. Some hydrothermal 
has  a f f e c t e d  t h i s  rock r e s u l t i n g  i n  an i n t r o d u c t i o n  of  
p y r i t e  and c h l o r i t e .  



L B288 L33E 105 + 75N Hornblende - A n d e s i t e .  

Dark g reen  i n  c o l o u r  , f a i n t l y  amygdaloidal  , h o l o c r y s t a l l i n e  , 
a p h a n i t i c ,  c h l o r i t e  a l t e r a t i o n  a l o n g  f r a c t u r e s .  

Hornblende 20% medium-grained e u h e d r a l ,  o p h i t i c  
randomly d i s t r i b u t e d  i n  groundmass. 

P l a g i o c l a s e  308 f i n e - g r a i n e d ,  o p h i t i c ,  f e l t e d ,  
randomly d i s t r i b u t e d  i n  groundmass. 

Q u a r t z  

S e r i c i t e  

C h l o r i t e  

5% f i n e - g r a i n e d ,  a n h e d r a l ,  randomly 
d i s t r i b u t e d  i n  groundmass. 

1 0 %  f i n e  g r a i n e d  a l t e r a t i o n  p r o d u c t  
a s s o c i a t e d  w i t h  c h l o r i t e  i n  
groundmass. 

2% i n  f i l l i n g  amygdules 

3  % a l t e r a t i o n  m i n e r a l  a s s o c i a t e d  w i t h  
p y r i t e .  

15% a l t e r a t i o n  m i n e r a l  found i n  v e i n s  
a s s o c i a t e d  w i t h  ser ic i te .  

10% a l t e r a t i o n  m i n e r a l  p r e s e n t  i n  
i r r e g u l a r - s h a p e d  zones. 

C a l c i t e  1 % i n f i l l i n g  v e s i c u l e s .  

Plagne ti te  

P y r i t e  

2% f i n e  a n h e d r a l  g r a i n s  i n  
groundmass. 

3% c l u s t e r s  o f  e u h e d r a l  g r a i n s  
a s s o c i a t e d  w i t h  c h l o r i t e .  

Based upon t h e  p r e s e n c e  o f  amygdules and t h e  e u h e d r a l  o r  r a t h e r  
unbroken o u t l i n e s  o f  t h e  hornblende  g r a i n s  t h i s  rock a p p e a r s  
t o  be  v o l c a n i c  i n  o r i g i n .  



L 
i. 

Z'L B356  L 4 1  + OOE 9 9  + OON Granodior i te  
i. 

Ligh t  green i n  co lou r  i n  minor pink pa t ches ,  h o l o c r y S t a l l i n e ,  
panidiomcrphic-granular, e q u i g r a n u l a r ,  magnetic,  minor 
f r a c t u r e s .  

P l ag ioc l a se  

Quar t z  

Or thoc lase  

4 0 %  coarse  euhedra l  g r a i n s  
s eve re ly  a l t e r e d  t o  s e r i c i t e .  

2 0 %  medium anhedra l  g r a i n s  
c r o s s c u t  by s e r i c i t e  v e i n l e t s .  

5% medium subhedra l  g r a i n s ,  
euhedra l  t o  q u a r t z ,  anhedra l  
t o  p l a g i o c l a s e ,  somewhat 
patchy d i s t r i b u t i o n .  

A p a t i t e  1% f i n e  t o  medium enhedra l  g ra in s .  

Sphene 

S e r i c i t e  

C h l o r i t e  

Epidote  

1 % f i n e  anhedra l  g ra in s .  

2 0 %  f i n e  g ra ined  a l t e r a t i o n  
product  o f  p l a g i o c l a s e .  

9 %  pseudomorphing , b i o t i t e  g r a i n s  
and i n  a l t e r a t i o n  zones a s s o c i a t e d  
wi th  p y r i t e .  

2 %  f i n e  anhedra l  g r a i n s  i n  
groundmass 

Magneti te 1% f i n e  anhedral  g r a i n s  

P y r i t e  1 % f i n e  euhedra l  g r a i n s  commonly 
a s s o c i a t e d  wi th  c h l o r i t e .  

O r i g i n a l l y  an i n t r u s i v e ,  more s p e c i f i c a l l y  a  Granodior i te .  
Hydrothermal a l t e r a t i o n  has  r e s u l t e d  i n  t h e  formation of  
s e r i c i t e  from p l a g i o c l a s e  and c h l o r i t e  from b i o t i t e ,  p l u s  
t h e  i n t r o d u c t i o n  of  p y r i t e ,  c h l o r i t e ,  and ok thoc lase  a long 
f r a c t u r e s .  



L G 1 1 9  L 4 5  + OOE 9 5  + OON Andesi te .  

Medium green i n  co lou r ,  a p h a n i t i c ,  magnetic,  p o s s i b l e  
amygdules, s i l i c i f i e d  zones and e p i d o t e  ve ins .  

P l ag ioc l a se  

S e r i c i  t e  

Qua r t z  

C h l o r i t e  

Epidote 

A c t i n o l i  te 

P y r i t e  

.38% f i n e  stubby euhedra l  g r a i n s  i n  
ground mass crude t r a c h y t i c  al ignment 

1 0 %  medium subhedral  g r a i n s  a l i gned  
roughly p a r a l l e l  t o  t h e  long a x i s  
of t h e  p l a g i o c l a s e  m i c r o l i t e s .  

1 0 %  f i n e  g ra ined  mass p r e s e n t  i n  ve ins  
surrounded by q u a r t z .  

5% f i n e  anhedra l  g r a i n s  i n  t h e  groundmass 
i n t e r s t i t i a l  t o  p l a g i o c l a s e  . 

5% f i n e  g ra ined  mass surrounding 
s e r i c i t e  ve ins .  

1 0 %  f i n e  g ra ined  ground mass m a t e r i a l .  
1 0 %  i n f i l l i n g  amygdules. 

8 % p r e s e n t  i n  ve ins  a s s o c i a t e d  with 
c h l o r i t e  and a c t i n o l i t e  . 

3 % p r e s e n t  i n  v e i n s  a s s o c i a t e d  wi th  
ep ido te  and c h l o r i t e .  

1 % f i n e  euhedra l  g r a i n s  a s s o c i a t e d  
wi th  c h l o r i t e .  

Magnetite 1% f i n e  anhedra l  g r a i n s  i n  groundmass. 

O r i g i n a l l y  an Andesite , hydrothermal a l t e r a t i o n  and/or b u r i a l  
metamorphism has r e s u l t e d  i n  t h e  i n f i l l i n g  o f  t h e  amygdules 
by c h l o r i t e ,  and t h e  formation o f  ve ins  con ta in ing  a c t i n o l i t e ,  
e p i d a t e ,  c h l o r i t e  and q u a r t z .  



APPENDIX B 

B A S I C  VLF DATA 

Qua- 
Line S t a t i o n  in-phase d r a t u r e  Line S t a t i o n  in-phase 

Qua- 
d r a t u r e  



Line  S t a t i o n  i n - p h a s e  
Qua- 

d r a t u r e  Line S t a t i o n  
Qua- 

d r a t u r e  



Qua- 
Line  S t a t i o n  i n - p h a s e  

Qua- 
d r a t u r e  L i n e  S t a t i o n  

19E 90 + 25 
50 
75 

91 + 00 
25 
50 
75 

92 + 00 
25 
50 
7 5 

9 3  + 00 
25 
5 0  
75 

94 + 00 
25 
50 
75 

95 + 00 
25 
50 
75 

9 6  + 00 
25 
50 
75 

9 7  + 0 0  
25 
50 
75 

9 8  + 0 0  

i n - p h a s e  d r a t u r e  



:. "cl 
Line  S t a t i o n  in-phase  - 

Qua- 
d r a t u r e  

Qua- 
L ine  S t a t i o n  in-phase  drature 



Line  S t a t i o n  in-phase  
Qua- 

d r a t u r e  

+ 1 6  
+16  
+ 1 8  
+12  
+12  
+ 1 2  
+ 8 
+ 8 
+ 6  
+ 6  
+ 6 
+ 2 
+ 2  
- 2 
- 2  
- 4 
+ 6 
+ 8 
+ 8 
+ 8  
+ 1 2  
+ 8 
+ 8 
+ 1 6  
+ l o  
+ 1 4  

+12  
+ 8 

- 8 
- 8 
- 4 
- 4 
+ 2  
+ 2  
+10 

0  
0  

+ 6 
+ 8 

0  

Line  S t a t i o n  

29E 9 3  + 00 
25 
50  
7  5 

9 4  + 00 
25 
50  
7  5 

95 + 00  
2 5  
50 
7  5 

90  + 0 0  
2 5  
50  
7 5  

9 7  + 0 0  
25 
50  
7  5 

9 8  + 00 
25  
50 
7  5 

99  + 00  
25 
5 0  
75 

1 0 0  + 00  
2 5  
5 0  
75 

1 0 1  + 00  
25 
5 0  
75 

1 0 2  + 00  
2 5  
5 0  
75 

1 0 3  + 0 0  
25  
50 
75 

Qua- 
in-phase  d r a t u r e  



L 
L i n e  S t a t i o n  i n - p h a s e  

+ 1 8  

-LO 
+ 3 
+ 1 

0 
+ 4 
- 2 
- 2 
+ 2 
+ 2 
+ 5 
- 8 
-10 
-14  
-15  
-17  
-12 
-15  
- 1 7  
-15  
-10  
-10  
-12  
-10 
- 8 
- 8 
- 7 
- 7 
- 7 
- 6 
- 6 
- 7 
- 5 
- 6 
- 7 
- 5 
- 7 
- 6 
- 8 
-10  
-10  
- 8 
- 9 

Qua- 
d r a t u r e  -- 

+ 5 

+10  
+ 1 
+ 1 
+ 1 
+ 6 
+ 4 

0 
0 
0 

+ 4 
0 

- 4 
0 
0 
0 
0 
0 

- 2 
0 

+ 2 
+ 4 

0 
- 2 
- 2 
- 4 
- 2 
- 1 
- 2 
- 3 
- 2 
- 2 
- 2 
- 1 
- 1 
- 1 
- 2 
+ 2 
+ 1 
+ 2 
+ 2 
+ 2 

0 

L i n e  S t a t i o n  

3 1E 89  + 5 0  
7 5  

9 0  + 0 0  
2 5  
5 0  
7 5  

9 1  + 0 0  
2 5  
5 0  
7 5  

9 2  + 00 
2 5  
5 0  
7 5 

9 3  + 0 0  
2 5  
5 0  
7 5  

9 4  + 0 0  
2 5  
5 0  
7 5  

9 5  + 0 0  
2 5  
5 0  
7 5  

96  + 0 0  
2 5  
5 0  
7 5  

9 7  + 0 0  
2 5  
5 0  
75  

9 8  + 0 0  
2 5  
5 0  
7 5 

9 9  + 0 0  
2 5  
50 
7 5  

1 0 0  + 0 0  
2 5  

i n - p h a s e  

-10 
-11 
-15 
-16 
- 1 7  
-20 
-22 
-22 
-24 
-2 3 
- 2 8  
-20  
-15 
-10  
- 5 
- 7 
- 4 
+ 3 
+ 7 
+ 1 0  
+ 1 8  
+ 1 7  
+ 1 7  
+ 7 
+ 5 
+ 1 5  
+ 1 5  
+12 
+12  
+ 1 7  
+ 1 5  
+12  
+ 1 7  
+12 
+12 
+ 1 5  
+14 
+ 8 
+ 1 0  
+10  
+ 1 0  

0 
+ 5 
+ 2 

5 4 .  

Qua- 
d r a t u r e  



Line S t a t i o n  in-phase  

- 5 
+ 5  
+, 5 
+ 6 
+ 5  
+ 3  
+ 5 
+ 7 
+ 5 
+ 8 
+10  
+ l o  
+14  
+13  
1-15 
+ 1 3  
+12 
+ 1 5  
+10  
+10  
+ 5  
+ 2 

0  
+ 1 

0 
0 

+ 2 
+ 2 
+ 3  
+ 2  
+ 5  
+ 6 
+12  
+ 1 7  
+20 
+ 1 4  
+ 1 7  
+20 
+22  
+20 
+ 2 5  
+ 2 3  
4-25 

Qua- 
d r a t u r e  Line  

- 7 31E 
-10  
- 7 
- 6 
- 5  
- 2 
- 2 
- 3 
- 5  
- 2 
- 1 
- 3  

0 
- 2  
+ 1  
+ 2  

0 
- 3  3  3E 
- 2  
- 1 
- 3  
- 6 
- 7 
- 4  
- 2  
- 4  
- 6 
- 9 
- 8 
- 1 4  
-14 
-10  
- 8 
-12 
- 6 
- 3 
- 6 
- 7  
- 4  
- 2  
- 8 
- 6 
- 6 

S t a t i o n  in-phase  
Qua- 

d r a t u r e  



Line S t a t i o n  in-phase  

3 3E 85 + 50 -15  
7 5 - 8 

86 + 00  -10  
25  -10  
50 -10  
75 - 5 

87  + 00  - 2 
25  + 3 
50  0 
75 + 2 

8 8  + 00 + 2 
25 + 4 
50  + 3 
75  + 4 

89 + 0 0  0 
25 0 
50  0 
75  + 1 

90  + 0 0  + 3 
25 + 5 
50  0 
7 0 0 

9 1  + 0 0  0 
25  - 6 
50  - 5 
70  - 5 

92  + 0 0  0 
25  + 2 
50  + 1 
75 - 5 

9 3  + 0 0  - 6 
25  - 4 
50  - 5 
75 - 5 

9 4  + 0 0  - 5 
25  - 5 
5 0  - 3 
75 - 1 

9 5  + 0 0  0 
2 5  + 2 
5 0  + 2 
75  + 5 

9 6  + 0 0  + 6 
25  + 8 
5 0  +10 

Qua- 
d r a t u r e  

+ 8 
+ 8 
+ 6 
+ 6 
+ 5 
+ 5 
+ 4 
+ 3 

0 
+ 2 
+ 1 
+ 1 
- 1 
- 2 

0 
0 

+ 1 
+ 3 
+ 3 
+ 4 
+ 6 
+ 5 
+ 2 
+ 1 
+ 2 
+ 2 

0 
- 2 

0 
- 2 
+ 2 

0 
+ 1 
+ 2 
+ 2 
+ 2 
+ 2 
+ 2 

0 
0 
0 
0 

- 3 
- 1 

0 

Line  S t a t i o n  in-phase  

3 3E 96  + 75 +10 
9 7  + 00  +12 

2 5  +20  
50  +24 
75 +20 

9 8  + 0 0  +25 
25  + 1 8  
50  -24  
75  -16 

9 9  + 00 -14  
25  - 4 
5 0  - 2 
75  - 1 

1 0 0  + 00  + 8 
2 5  +10 
5 0  +12 
75 +10 

1 0 1  + 00  +10 
25  +10 
50  +10 
75 +12 

1 0 2  + 00  +12 
25  +15 
50  +15 
7 5 +10 

1 0 3  + 0 0  + 8 
25  + 6 
5 0  +15 
75 +14 

1 0 4  + 0 0  +15 
25 +15 
50  +10 
75  +12 

1 0 5  + 00  +10 
25  +10 
50  + 8 
75 + 8 

1 0 6  + 0 0  + 4 
25  + 2 
50 0 
75 0 

1 0 7  + 00  + 5 
2 5  0 
5 0  + 6 
75 + 5 

Qua- 
d r a t u r e  

- 1 
- 5 
- 4 
- 1 
- 8 
- 1 4  
-14  
+18 

0 
+10 
+16 
+32 
+32 
- 9 

0 
- 5 

0 
- 2 
- 8 
- 2 

0 
+ 1 

0 
0 
0 

- 5 
- 8 
+ 3 
+ 2 
+ 3 
- 4 

0 
+ 2 

0 
- 2 
+ 1 
- 4 
- 4 
- 3 
- 6 
- 7 
- 7 
- 5 
- 6 
-10  



'*u 
Line  S t a t i o n  in -phase  

Qua- 
d r a t u r e  L i n e  S t a t i o n  

Qua- 
i n - p h a s e  d r a t u r e  



Line  S t a t i o n  

35E 96 + 30 
25 
50 
7  5  

9 7  + 00 
25  
50 
75 

9 8  + 00 
25  
50 
75  

9 9  + 00 
25  
50  
75 

1 0 0  + 00 
25 
50 
7  5  

1 0 1  + 00 
25 
50 
75 

1 0 2  + 00 
2 5  
50 
75 

1 0 3  + 00 
2 5  
50 
7 5  

1 0 4  + 00 
25  
50 
75 

1 0 5  + 00 
2 5  
50 
75  

1 0 6  + 00 
25  
50  
75 

in -phase  

+ 1 7  
+26 
+26 
+ 9  
+ 8  

+ 9  
+ 8  
+ 7 
+ 6 
+ 6  
+ 6  
+ 9  
+ 6 
+ 5  
+ 5  
+ 4  
+10 
+ 7  
+10 
+ 9  
+14 
+12 
+12 
+17  
+15 
+16 
+15 
+14 
+ 8 

+ 8 
+ 1 3  
+12 
+12 
+ 9 
+ 5  
+ 5  
+ 7  
+ 7  
+ 6  
+ 3  
+ 3  

0  

Qua- 
d r a t u r e  L i n e  S t a t i o n  

Qua- 
in-phase  d r a t u r e  



i n -phase  

- 1 
- 4 
-1.3 
- 7 
-10 
-13 
- 15 
-11 
-15 
-15 
-10 
-10 
- 9 
- 7 
- 7 
- 12 
- 9 
- 9 
-11 
- 9 
- 6 
- 6 
- 6 
- 7 
- 8 
-10 
- 8 
-11 
- 9 
-10 
- 9 
- 6 
- 5 
- 3 
- 4 
- 1 
- 2 
+ 1 
- 2 - 2 
- 1 
- 2 
- 2 
0 

Qua- 
drature 

+ 8 
+10 
-11 
+ 3 
+ 2 

0 
+ 1 
+ 1 
- 2 
+ 1 
+ 2 
+ 2 
0 

- 1 
+ 1 
+ 2 
+ 2 
- 1 
+ 2 
+ 2 
+ 3 
+ 6 
+ 4 
- 1 
+ 2 
+ 1 
+ 4 
- 2 
- 3 
0 
0 
0 
0 

+ 2 
+ 3 
+ 2 - 1 
+ 3 
+ 2 
+ 1 
+ 2 
+ 2 
+ 3 - 2 

Qua- 
Line  S t a t i o n  in-phase  d r a t u r e  



in-phase 

+10 
+10 
+L5 
+20 
+20 
+22 
+25  
+25  
+22 
+20 
+15  
+15 
+15 
+15 
+ 1 5  
+ 1 7  
+15 
+15 
+20 
+20 
+22 
+25 
+20 
+20 
+20 
+20 
+16 
+17 
+20 

Qua- 
d r a t u r e  L i n e  S t a t i o n  

35E 85 + 00 
25  
50 
75 

86 + 00 
2 5  
50 
75 

87  + 00 
25  
50  
75 

88 + 00 
2 5  
50 
75 

89 + 0 0  
25 
5 0  
75  

90 + 00 
25  
50 
7  5  

9 1  + 0 0  
25  
50  
75 

92 + 00 
25  
50 
75  

9 3  + 00 
2 5  
50  
75  

9 4  + 00 
25 
5 0  
75 

9 5  + 00 
25  
50  
75 

i n - p h a s e  

-11 
-12 
-15 
-14 
-15 
-18 
-13  
-14 
-15 
-11 
- 8 
- 5 
- 4 
- 3 
- 5 
- 2 
- 3 
- 3 
- 1 
- 4 
- 8 
- 8 
- 5 
- 8 
- 8 
-10 
- 9 
-12 
- 7 
-11 
- 7 
- 3 
- 3 
- 4 
- 4 - 4 
- 5 
- 4 
- 3 
+ 2 
+ 2 
+ 6 
1 7  
+10 

Qua- 
drature 



L, Line  S t a t i o n  in-phase  
7 

+lo 
+ 9 
+lo 
+11 
+ 8  
+ 5 
+ 5 
+ 4 
+10 
+ 2 
0 

+ 3 
+10 
+ 5 
+ 2 
+ 5 
+ 2 
+ 4  
+ 1 
+ 5 
+ 6 

+ 8  
+ 5 
+ 3 
0 

+ 4  
+ 7 
+ 6 
+ 7 
+ 5 
+ 2 

+ 5 
+ 6 
+ 7 
+12 
+ 5 
- 4 
+ 5 
- 5 
+ 5 
+10 
+10 

Qua- 
d r a t u r e  

- 3 
- 2 
+ 3 
- 1 
- 3 
+ 4 
0 

- 3 
- 8 
- 4  
- 5 
- 2 
+ 2 
0 

- 2 
- 1 
- 1 
+ 2 
- 6 
- 2 
- 3 

- 6 
-10 
- 8 
- 6 
- 9 
- 7 
- 8 
- 8 
-10 
-10 

0 
+ 2 
+ 5 
+ 8 
+ 8 
+ 6 
+ 5 
- 2 
+ 4 
- 8 
+ 7 

L i n e  S t a t i o n  

39E 82 + 00 
25 
50 
75 

83 + 00 
25 
50 
75 

8 4  + 00 
25 
50 
75 

85 + 00 
25 
50 
75 

86 + 00 
25 
50 
75 

87 + 00 
25 
50 
75 

88 + 00 
25 
50 
75 

89 + 00 
25 
50 
75 

90 + 00 
25 
50 
75 

91 + 00 
25 
50 
75 

92 + 00 
25 
50 
75 

93 + 00 

in-phase 

+ 5 
+ 4 
+ 2 
0 
0 
0 

- 1 
- 2 
- 5 
- 5 
- 5 
- 7 
-10 
- 8 
- 9 
- 9 
- 9 
-12 
-12 
-12 
-12 
-18 
-15 
-15 
-10 
-12 
-10 
-10 
- 6 
- 3 
- 2 
+ 4 
- 2 
- 3 
- 2 
- 2 
0 

- 2 
- 4 
- 4 
0 

+ 3 
+ 5 
+10 

60. 
Qua- 

d r a t u r e  

+ 5 
+ 4  
+ 5 
- 1 
+ 1 
+ 1 
+ 3 

0 
+ 3 
0 

+ 1 
+ 2 
+ 2 
- 1 
0 

+ 5 
+ 2 
- 2 
- 2 
+ 2 
0 
0 

+ 2 
0 

- 2 
- 2 
0 

- 4 
+ 2 
+ 2 
- 6 
- 6 
+ 5 
+ 1 
+ 1 
- 2 - 2 
- 2 
0 
0 

+ 4 
+ 1 
+ 3 
- 1 



L 
Line  S t a t i o n  in-phase  

Qua- 
d r a t u r e  L ine  S t a t i o n  

39E 1 0 8  + 50 
75 

1 0 9  + 00 
25  
50  
75 

1 1 0  + 00 
25  
50  
7 5 

111 + 00 
25  
50  
75 

1 1 2  + 00 
25  
50  
75 

1 1 3  + 00 
25  
50 
75 

1 1 4  + 00 
25  
50 
75 

1 1 5  + 00 

in-phase  
Qua- 

d r a t u r e  



i n - p h a s e  

+15 
+15 
+, 8 
+10 
+ 5 
+ 5 
+ 5 

0  
- 2 

0  
- 3 

0  
- 4 
- 3 

0  
- 4 
- 5 
- 5 
- 5 
-10 
-10 
-10 
-10 
-10  
-10 
-15  
-10 
- 8 
- 3 

0 
+ 5 
+ 5 
+ 4 
+ 2 
+ 5 
+ 4 
+ 3 

0 
0 

+ 2 
- 2 
+ 6 
+ 3 

Qua- 
d r a t u r e  

+ l o  
+10 
+10 
+ 2 

0  
+ 2 

0  
0  
0  

- 2 
0  
0  
0 

+ 2 
0  
0  
0  

- 2 
- 2 
+10 

0 
- 2 
- 2 

0  
- 2 
- 2 

0 
+ 2 
+ 4 
- 4 

0 
- 2 
+ 2 
+ 4 

0 
+ 6 
+ 3 

0 
- 4 
- 2 
- 3 

0 
+ 5 

L i n e  S t a t i o n  
Qua- 

i n - p h a s e  d r a t u r e  

+ 5 + 8 
+ 1 0  0 
+10 0 
+15 + 8 
+10 +12 
+18 +16 
+20 +18 



L i n e  S t a t i o n  - i n - p h a s e  

+ 1 1  
+ 1 2  
+ 1,2 
+ 9 
+ 7 
+ 2 
+ 1 

0 
+ 2 
- 5 
+ 5 
+ 1 

0 
0 
0 
0 
0 
0 
0 

-15  
0 

+ 4 
+10  
+12 

- 1 
0 
0 

+ 5 
0 
0  
0  

- 2 
+ 2 
+ 5 
+ 5 
+ 2 
- 2 

0 
+ 2 
- 2 
- 5 
- 3 

Qua-  
d r a t u r e  L i n e  S t a t i o n  

4 3E 84  + 5 0  
7 5 

85 + 0 0  
2 5  
5 0  
7 5  

86 + 0 0  
2 5  
5 0  
7 5  

87 + 0 0  
2 5  
5 0  
7 5  

88 + 00 
2 5  
5 0  
7 5  

89  + 0 0  
2 5  
5 0  
7 5  

9 0  + 0 0  
2 5  
5 0  
7 5  

9 1  + 0 0  
2 5  
5 0  
7 5  

9 2  + 0 0  
2 5  
5 0  
7 5  

9 3  + 0 0  
2 5  
5 0  
7 5  

94  + 0 0  
2 5  
5 0  
7 5  

95  + 00 
1 0 2  + 0 0  

i n - p h a s e  

- 5 
- 6  
- 1 5  
-10  
-10  
- 5 
- 8 
- 5 
- 5 
- 5 
- 5 
- 5 
- 5 
- 2 
- 3 
- 5 
- 5 
- 3 
- 5 
- 5 
- 4 
- 5 
+ 5 
+ 5 

0 
+ 2 
+ 3 

0 
+ 5 
+ 8 
+ 4 

0 
- 2 
- 3 
- 5 
- 3  
- 2 
+ 5 
+ 3 
+ 4 
- 2 
+ 6 
+ 3 

6 3 .  

Qua-  
d r a t u r e  

- 5 
0 

+ 2 
0 

+ 2 
+ 2 
+ 2 

0 
+ 5 

0 
+ 2 
- 4 
- 3 
+ 3 

0 
+ 4 
- 3 
+ 1 - 6 
- 5 

0 
+ 2 

0 
- 6 
- 2 
- 3 
- 5 
- 3 
- 2 
- 4 
- 3 

0 - 2 
+ 1 
+ 2 
+ 4 

0 - 2 
- 1 
- 3 
- 1 

0 
+ 1 



b 
Line  S t a t i o n  in -phase  

1-10 
+ 5 
+L1 
+ 3 

0 

+15 
+ 8 
+10 
+10 
+ 8 
+ 4 
+ 7 
+ 8 
+ 8 
+ 8 
+ 5 
+ 5 

Qua- Qua- 
d r a t u r e  L ine  S t a t i o n  in -phase  d r a t u r e  



APPENDIX C 

SOIL SAMPLE HISTOGRAMS 







L i n e  S t a t i o n  i n - p h a s e  

+ 2 5  
+ 1 5  
+20 
+ I 0  
+ 1 5  
1-20 
+ 2 5  
+22  
+ 2 5  
+22 
+20  
+ 2 2  
+22  
+20 
+20 

+16 
+20  
+15 
+ 1 4  
+ 1 2  
+ 5  
+ 1 8  
+22 
+20  
+ 1 5  
+ 1 0  
+16 
+ 1 5  
+ 1 5  
+12 
+10 
+20 
+10  

0  
0  
0  

+ 2 
0  

0  

0  

Qua-  
d r a t u r e  

- 2  
- 8 
- 1 5  
-10  
- 1 
-10  
-10 
-10  
- 5  
- 5  

0  
-14  
-12 
-15  
-12  

-10  
- 8 
-10  
- 9 
- 6 

0  
- 1 
- 6  
- 5 

0  
- 4 

0  
-12 
-10  
- 6 
- 6 
+ 6 
+ 1 0  
- 6 

0 
- 8 
- 4 
- 6 

-10  

L i n e  S t a t i o n  
Qua- 

i n - p h a s e  d r a t u r e  
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APPENDIX D 

Cost Statement  

Wages 

B.V. Hall, 124 days a t  $127.02/day 
May 1 t o  August 31, 1983 
September 9, 1983 

G. Fjetland, 61 days at $6%.20/day 
June 1 t o  July 31, 1983 

K. Kelly, 61 days a t  $54.56/day 
June 1 t o  July 31, 1983 

R. Watson, 61 days a t  $6 1.38/day 
June 1 t o  July 31, 1983 

5 days a t  $150.00/day 

TOTAL $27,733.02 

Accommodation 

Sandman Inn, Terrace, B.C., 2 days a t  $185.26/day $ 370.52 
June8-9, 1983 B.V. Hall 

G. Fjetland 
R. Watson 
K. Kelly 

Slumber Lodge, Terrace, B.C.; 1 day at $55.18 55.18 
August 16, 1983 B. V. Hall 

R. Watson 

TOTAL $ 425.70 

Food 

B.V. Hall, 46 days a t  $19.26/day 
June 10 t o  July 21, 1983 
August 16 - 20, 1983 

G. Fjetland, 41 days a t  $1 9.26/day 
June  10 to  July 21, 1983 

R. Watson, 46 days at $19.26/day 
June 10 t o  July 21, 1983 
August 16 - 20, 1983 

K. Kelly, 41 days a t  $19.26 
June 10 t o  July 21, 1983 

TOTAL $ 3,351.24 



Field Costs  

Lumber 
Fuel 
Field Equipment 
Off ice  Supplies 
Truck Rental  
Truck Freight 
Expediting Service 

TOTAL $ 6,823.99 

Helicopter 

Northern Mountain Helicopters 
30.4 hours a t  $450/hour 
Fuel 

3une 1 0  t o  July 19, 1983 
August 17 t o  August 19, 1983 

Frontier  Helicopters 
1.8 hours at $425.00/hour 
Fuel 

September 9, 1983 

Fixed Wing 

Freight Trans Provincial Airways 
Air B.C. 
Pacif ic  Western Airlines 
Canadian Pacif ic  Airlines 

Personnel Pacif ic  Western Airlines 
Air B. C. 
Trans Provincial Airlines 

Instrument Rental  

TOTAL 

TOTAL 

TOTAL 

EM- 16; Geonics L t d ;  Mississauga, Ontar io  
30  days at $34.83/day 
June  24 t o  July  24, 1983 

Proton Magnetometer; Exploranium Geometrics; 
Toronto, Ont. - 30 days at $39.00/day 
June  24 t o  July  24, 1983 

TOTAL 



Assavs and Analvsis 

Heavy Mineral Samples; Min-En Laboratory Ltd.; 
North Vancouver, B.C. 

19 samples f lotation a t  $20. OOlsample 
19 samples analysed fo r  Cu, Pb, Zn, Ag, Au, As, Mo 

$12.50/sample x 2 size fractions 

TOTAL 

Soil samples; Rossbacher Laboratory Ltd.; 
Burnaby, B. C. 

786 sample preparation a t  $0.50/sample 
556 samples analysed fo r  Cu, Pb, Zn, Ag, Mo, As, Au 

a t  $9.8O/sample 
75 samples analysed for Cu, Pb, Zn, Ag, Mo, Au 

a t  $6.9O/sample 
155 samples analysed for Pb, Zn, Ag, Au 

a t  $5.90/sample 

TOTAL 

Rock samples; Rossbacher Laboratory Ltd., 
Burnaby, B. C. 

43 sample preparation a t  $2.00/sample 
43 samples analysed for  Cu, Pb, Zn, Ag, Mo, As, Au 

at $9.8O/sample 

TOTAL 

Thin Section P r e ~ a r a t i o n  

Vancouver Petrographics, 10 thin sections 
at $8.85/section $ 88.50 

Orthophoto Map 

McElhanney Surveying and Engineering Ltd. 

Report  Preparation 

R. W. Rollings, draft ing 
Vancal Reproductions, supplies 

TOTAL $ 920.21 

GRAND TOTAL $76,635.83 



APPENDIX E 

STATEMENT O F  QUALIFICATIONS 

I ,  Brian V. H a l l ,  of  Vancouver, B r i t i s h  Columbia do hereby 
c e r t i f y  t h a t :  

1. I am a  g e o l o g i s t  p r e s e n t l y  r e s i d i n g  a t  # I15  - 1999 Nelson 
S t r e e t ,  Vancouver, B . C . ,  V6G 1N4. 

2.  I am a  gradua te  i n  geology of  t h e  Un ive r s i t y  of  B r i t i s h  
Columbia B.Sc. (1975) and of t h e  Un ive r s i t y  of  Waterloo 
M.Sc. (1978) .  

3 .  I have p r a c t i s e d  my p ro fe s s ion  f o r  twelve f i e l d  seasons .  

4 .  I have no b e n e f i c i a l  i n t e r e s t  i n  t h e  p rope r ty  d i scussed  
i n  t h i s  r e p o r t  no r  do I expec t  t o  r ece ive  any i n  t h e  
f u t u r e  . 

5. I am p r e s e n t l y  a Fellow of t h e  Geological  Assoc ia t ion  
of Canada. 

Br ian  V. H a l l ,  M.Sc. 
September 18 ,  1983 
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