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S U M M A R Y  

A s o i l  sample and magnetic survey w a s  completed 
over a p o r t i o n  of t h e  Scha f t  Creek p r o p e r t y  of Northern 
Val ley  Mines which a d j o i n s  t h e  p r o p e r t y  of L i a r d  Copper 
Mines. Th i s  a r e a  i s  about 44 m i l e s  sou th  of t h e  town 
of Telegraph Creek and 210 m i l e s  n o r t h  of P r ince  Rupert 
on t h e  e a s t e r n  f l a n k  of t h e  Coast Range. Access is b e s t  
by fixed-wing a i r c r a f t  as  t h e r e  i s  an a i r s t r i p  on t h e  
n o r t h e r n  end of t h e  proper ty .  

L i a r d  Copper has  s o  f a r  d e l i n e a t e d  an orebody o f  
about 250 m i l l i o n  t o n s .  The i r  p r o p e r t y  i s  on t h e  con- 
t a c t  of t h e  Hickman B a t h o l i t h  w i t h  Permian vo lcan ic s .  
The v o l c a n i c s  have s e v e r a l  phases ,  2 of which a r e  found 
on t h e  p r o p e r t y ,  grey-green a n d e s i t e  and p u r p l e  vo lcan ic s .  
A l t e red  a n d e s i t e  i s  t h e  main h o s t  rock f o r  t h e  su lph ide  
m i n e r a l i z a t i o n .  The i n t r u s i v e  i n  t h i s  a r e a  i s  mainly a 
monzonite. The s t r u c t u r a l  c o n t r o l  a r e  s e v e r a l  NNW-trending 
f a u l t s  t h a t  c u t  t h e  p r o p e r t y  w i t h i n  t h e  a n d e s i t e .  

The Northern Val ley p r o p e r t y  h a s  very  s imilar  
geology i n c l u d i n g  outcrops  of copper su lphides .  

The s o i l  sample survey r evea led  s e v e r a l  copper and 
molybdenum anomalies t h a t  a r e  d e f i n i t e l y  worthy of f u r t h e r  
i n t e r e s t .  The magnetic survey d i f f e r e n t i a t e d  between 
t h e  monzonite and t h e  a n d e s i t e  bu t  c o r r e l a t e d  v e r y  poor ly  
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wi th  t h e  geochemistry r e s u l t s  and t h e  copper su lph ide  
outcrops.  No f a u l t s  or s h e a r  zones were d e l i n e a t e d .  

F u r t h e r  exp lo ra t ion  i s  recommended i n  t h e  form o f  
g e o l o g i c a l  mapping, s o i l  sampling, induced p o l a r i z a t i o n  
and perhaps magnetics.  
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Submitted to :  Northern Val ley  Mines Ltd.  (N.P.L.) 

T. R. Tough, P.Eng. 
Consul t ing  Geologis t  

I N T R O D U C T I O N  

Th i s  r e p o r t  encompasses t h e  r e s u l t s  and correspond- 
i n g  d i s c u s s i o n  on a s o i l  sample and magnetic survey  on 
t h e  S c h a f t  Creek p r o p e r t y  o f  Northern Val ley  Mines Ltd.  
The surveys  were superv ised  by c o n s u l t i n g  g e o l o g i s t ,  Jos.  
S u l l i v a n ,  and were c a r r i e d  ou t  d u r i n g  t h e  e x p l o r a t i o n  
seasons  of  1969 and 1970 by employees of  Northern Val ley.  
J o s .  S u l l i v a n  wrote  a r e p o r t  on t h e  surveys  c a r r i e d  ou t  
i n  1969. 

The p r o p e r t y  c o n s i s t s  of  202 c la ims  named as  fo l lows:  
PEPSI 1-50, BOY l - k g ,  HICKS 1-12, NVM 1-36, B I G  S 1-24, 
and SNO 1-32. The survey covered c l a ims ,  i n  p a r t  o r  i n  
f u l l ,  PEPSI 1 - 1 2 ,  1 9 ,  21, 29-31, 33 ,  37,  39 and 41; 
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BOY 2 ,  21,  2 2 ,  41-44, 46 and 48;  HICKS 1-6; N l M  1-4 and 
1 3  and B I G  S 1-3, 10 and 12.  

The o b j e c t  o f  t h e  magnetic survey w a s  t o  map s t r u c -  
t u r e  and bedrock l i t h o l o g y  and f i n d  out  i f  t h e r e  w a s  any 
c o r r e l a t i o n  between t h e  magnetic p a t t e r n  and t h e  geo- 
chemis t ry  anomalies ,  and/or m i n e r a l i z a t i o n .  That of t h e  
s o i l  sampling w a s  t o  l o c a t e  a d d i t i o n a l  a r e a s  of mineral-  
i z a t i o n .  

L O C A T I O N  A N D  ACCESS (57O20' 131°00') 

The c la ims  a r e  i n  nor thwes tern  B.C. i n  t h e  Coast 
Range Mountains w i t h i n  t h e  L i a r d  Mining Div is ion .  
a r e  l o c a t e d  a t  t h e  confluence of Hickman Creek and Scha f t  
Creek which i s  about 44 m i l e s  sou th  of t h e  town of 
Telegraph Creek and 210 m i l e s  n o r t h  of P r i n c e  Rupert .  
The p rope r ty  of L ia rd  Copper Mines Ltd. ,  which t o  d a t e  
have developed an orebody of 250 m i l l i o n  t o n s ,  a d j o i n s  
Northern V a l l e y ' s  p r o p e r t y  on t h e  no r th .  

They 

Access i s  b e s t  by fixed-wing a i r c r a f t ,  be ing  t h e r e  
i s  an  a i r s t r i p  on t h e  no r the rn  end of t h e  claim group on 
t h e  bed of S c h a f t  Creek. There i s  a l s o  a ho r se  t r a i l  
from Telegraph Creek. 
Cassiar-Stewart  Highway i s  about 28 m i l e s  t o  t h e  e a s t  of 
t h e  p r o p e r t y  i n  t h e  I s k u t  River  Val ley.  

The un f in i shed  p o r t i o n  of t h e  
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TOPOGRAPHY 

The c la ims  a r e  found i n  broad U-shaped creek  v a l l e y s  
which a r e  ad jacen t  t o  h igh  rugged mountain peaks. Scha f t  
Creek, which f lows  through t h e  n o r t h e r n  p o r t i o n  of t h e  
c la im group, i s  widely bra ided .  The p r o p e r t y  i s  l a r g e l y  
on a wes tern  s l o p e  of  a no r th - t r end ing  r i d g e  and h a s  a n  
e l e v a t i o n  vary ing  from 3,000 f e e t  t o  over  6,000 f e e t .  
The s l o p e s  a r e  moderate t o  s t e e p  (from almost f l a t  t o  
45') w i t h  l o c a l  v a r i a t i o n s  such as  rock b l u f f s .  

The t i m b e r l i n e  i s  3,800 f e e t  t o  4,000 f e e t ,  below 
which i s  h e a v i l y  f o r e s t e d  w i t h  dense underbrush. 

SURVEY GRID 

Five  d i f f e r e n t  l i n e s ,  B, C ,  G ,  J and K ,  were used 
as  base l i n e s  and run i n  approximately a north-south 
d i r e c t i o n .  Base l i n e  B fo l lows  t h e  claim l i n e  o f  
PEPSI 1-12 and 23-32 claims. Survey l i n e s  a r e  c u t  o u t ,  
b l azed  and f l agged  a t  500-foot i n t e r v a l s  i n  an east-west 
d i r e c t i o n  i n  t h e  n o r t h  p a r t  o f  t h e  survey a r e a  and i n  a 
S60E-N60W d i r e c t i o n  i n  t h e  sou th  p a r t .  
and magnetometer r ead ings  were t a k e n  a t  100-foot c e n t e r s  
on t h e s e  l i n e s .  

S o i l  samples 
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The Scha f t  Creek p rope r ty  of Northern LTalley Mines 
i s  found on t h e  con tac t  of t h e  J u r a s s i c  or Cretaceous 
Hickman B a t h o l i t h ,  an apophyse of t h e  Coast Range B a t h o l i t h ,  
w i t h  Permian (or o l d e r )  vo lcan ic s .  The m i n e r a l i z a t i o n  i s  
w i t h i n  t h e  v o l c a n i c s  and w a s  probably i n j e c t e d  by t h e  in- 
t r u s i v e .  

The orebody of L i a r d  Copper Mines, on ly  known one i n  
t h e  a r e a ,  has  been d r i l l e d  s o  f a r  t o  250 m i l l i o n  t o n s  ( s e e  
accompanying geology map). The su lph ide  m i n e r a l i z a t i o n  i s  
found p r i n c i p a l l y  wi th in  a grey-green a n d e s i t e  member of 
t h e  Permian v o l c a n i c s ,  which r u n s  north-south through t h e  
proper ty .  
which i s  a d i f f e r e n t  phase of t h e  Permian volcanics .  Near 
t h i s  con tac t  w i t h i n  t h e  a n d e s i t e s  i s  a band of a u g i t e  por- 
phyry. On t h e  wes tern  p a r t  of t h e  p r o p e r t y  i s  t h e  con tac t  
w i th  t h e  i n t r u s i v e ,  which h a s  been i d e n t i f i e d  as  a pink 
monzonite. Copper su lph ide  m i n e r a l i z a t i o n  h a s  a l s o  been 
found w i t h i n  t h e  monzonites and t h e  pu rp le  vo lcan ic s .  The 
p r i n c i p l e  s t r u c t u r a l  c o n t r o l ,  and probably t h e  plumbing 
system, f o r  t h e  orebody i s  a system of anastomising f a u l t s  
t h a t  s t r i k e  NNW, approximately p a r a l l e l  t o  t h e  i n t r u s i v e  
c o n t a c t ,  and d i p  s t e e p  t o  v e r t i c a l .  The s u l p h i d e s  occur  
a s  f i n e  d i s semina t ions ,  f r a c t u r e  f i l l i n g s  ( t h e  f r a c t u r e s  
be ing  caused by t h e  f a u l t i n g ) ,  and blebs.  The s u l p h i d e s  
a r e  p y r i t e ,  b o r n i t e ,  c h a l c o p y r i t e  and molybdenite. 

Overlying t h e  a n d e s i t e  i s  a pu rp le  vo lcan ic  



I 
I 
I 
I 

, 

U N M A P P E D  



Magnetic & S o i l  Sampling Surveys 
PEPSI, HICKS, BOY, BIG S ,  SNO & NVM 5. 

The Northern Val ley  p r o p e r t y  h a s  much t h e  same geo- 
l o g y  as  L i a r d  Copper Mines ' ,  though much o f  Nor the rn ' s  
i s  unmapped. On t h e  geology map, t h e  c o n t a c t  between t h e  
3 main rock  t y p e s  i s  roughly drawn i n ,  as  shown. The pro- 
p e r t y ,  i n  a l l  l i k e l i h o o d ,  a l s o  c o n t a i n s  a system of f a u l t s .  
Sulphide  m i n e r a l i z a t i o n  h a s  been noted  i n  a l l  rock  t y p e s ,  
bu t  mainly w i t h i n  t h e  grey-green a n d e s i t e s ,  a s  dissemin- 
a t i o n s ,  f r a c t u r e  f i l l i n g s  and b l ebs .  One showing c o n s i s t s  
o f  a s u b s t a n t i a l  v e i n  of b o r n i t e .  

SOIL SAMPLING SURVEY 

1) Survey Procedure - The samples were t a k e n  as  
shown on s h e e t s  2 and 3 ( i n  t h e  pocket ) .  The samples were 
dug by a D-handled shovel  a t  t h e  depth  of t h e  shovel  b lade .  
The s o i l  ho r i zon  sampled w a s  B ,  and A where B w a s  d i f f i c u l t  
t o  o b t a i n  such as i n  swampy a r e a s .  A l l  samples were p laced  
i n  brown, wet-s t rength paper  envelopes  wi th  l i n e  and s t a t i o n  
number marked thereon .  

2)  T e s t i n g  Procedure - The 1969 s o i l  samples were 
t e s t e d  by Seymour L a b o r a t o r i e s  Ltd.  and a r e  r e f e r r e d  t o  a s  
group 1. P a r t  of t h e  3.970 samples,  r e f e r r e d  t o  a s  group 2 ,  
were t e s t e d  by Seymour L a b o r a t o r i e s  i n  August, 1970 and t h e  
r e s t  were t e s t e d  by Acme A n a l y t i c a l  L a b o r a t o r i e s  Ltd. i n  
March, 1971. 
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A l l  samples were t e s t e d  by hot  a c i d  e x t r a c t i o n  us ing  
p e r c h l o r i c - n i t r i c  a c i d  as  t h e  d i g e s t e r .  The sample w a s  
first thoroughly  d r i e d  and t h e n  s i f t e d  through an 80-mesh 
screen .  A measured amount o f  t h e  s i f t e d  mar;erial was then  
put  inr;o a t e s t  t ube  wir;h subsequent measured a d d i t i o n s  o f  
t h e  a c i d .  
hours .  The p a r t s  p e r  m i l l i o n  (ppm) m a t e r i a l ,  whether cop- 
p e r  or molybdenum, was then  measured by atomic abso rp t ion .  

Tne mixture  was t h e n  hea ted  approximately 3 

3 )  S t a t i s t i c a l  Analys is  - Cumulative frequency 
graphs  f o r  each group were p l o t t e d  of t h e  2 me ta l s  i n  
o r d e r  t o  f i n d  out  v a r i o u s  s t a t i s t i c a l  parameters  such as 
t h e  background and t h r e s h o l d  va lues .  

The group 1 samples were t aken  over  t h e  monzonite 
i n t r u s i v e  and t h e  group 2 samples,  over t h e  vo lcan ic s .  
Because o f  t h i s  and t h e  f a c t  +;hat t h e  2 groups were picked 
up i n  d i f f e r e n t  y e a r s ,  d i f f e r e n t  parameters  could r e s u l t  
and, t h e r e f o r e ,  each group w a s  p l o t t e d  s e p a r a t e l y .  

F o r  copper ,  t h e  parameters  were f a i r l y  c l o s e .  I n  
group 1, t h e y  were: background - 40 ppm, sub-anomalous - 
105 ppm, and t h r e s h o l d  (or anomalous) - 270 ppm. In  
group 2 ,  t h e y  were: background - 58 ppm, sub-anomalous - 
1 2 3  ppm, and t h r e s h o l d  - 250 ppm (Sub-anomalous i s  a term 
used by t h e  w r i t e r  t o  denote  t h e  minimum v a l u e ,  t h a t  i s ,  
one s t anda rd  d e v i a t i o n  from t h e  mean, or background, a t  
t h e  16% l e v e l ,  t h a t  i s  not  n e c e s s a r i l y  anomalous, but  no t  
background e i t h e r  and,  t h e r e f o r e ,  could s t i l l  p o s s i b l y  
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i n d i c a t e  m i n e r a l i z a t i o n . ) .  Hence, f o r  t h e  whole a r e a ,  
t h e  parameters  were t aken  as follows: background - 50 ppm, 
sub-anomalous - 100 ppm, and t h r e s h o l d  - 250 ppm. 

The d i f f e r e n t  s t r a i g h t - l i n e  segments of t h e  2 p l o t s  
r e p r e s e n t  a va ry ing  d i s t r i b u t i o n  of  copper i o n s  w i t h i n  t h e  
s o i l .  On t h e  group 1 p l o t ,  t h e  segment from 16  t o  95 ppm 
i s  t h e  main and normal d i s t r i b u t i o n  p l o t ,  and It i s  from 
t h i s  segment t h a t  t h e  parameters  a r e  der ived .  The upward 
a n g l e  a t  16 ppm shows t h a t  t h e r e  i s  a l e s s  t h a n  normal 
amount of  v a l u e s  below 1 6  ppm. 
a l s o  i n d i c a t e s  t h a t  t h e r e  i s  a l e s s  t h a n  normal amount o f  
v a l u e s  above 95 ppm. The upward ang le  a t  300 ppm probably  
i n d i c a t e s  t h a t  r e s u l t s  above t h i s  v a l u e  a r e  v e r y  c l o s e  t o  
t h e  source .  I n  group 2 ,  t h e r e  i s  c l o s e  t o  a s t r a i g h t  l i n e ,  
and normal d i s t r i b u t i o n  up t o  300 ppm. The upward a n g l e  
a t  t h i s  v a l u e  a l s o  i n d i c a t e s  t h a t  resu l t s  300 ppm and above 

a r e  ve ry  c l o s e  t o  t h e  source.  

The downward a n g l e  a t  95 ppm 

On t h e  molybdenum p l o t s ,  t h e  parameters  a r e  q u i t e  
d i f f e r e n t  between t h e  2 groups ,  a probable  r e s u l t  of  t h e  
d i f f e r i n g  bedrock. I n  group 1, t h e  parameters  a re :  back- 

ground - 2.6 ppm (zay 3 ) ,  sub-anomalous - 5 pprn, and 
t h r e s h o l d  - 9.5 ppm ( s a y  10 ) .  I n  group 2 ,  t h e y  a r e :  
background - 0.6 ppm, sub-anomalous - 1.6 ppm ( s a y  2) and 

t h r e s h o l d  - 4.5 ppm ( s a y  4). There fo re ,  t h e  monzonite 
h a s  a h i g h e r  background amount of  molybdenum t h a n  t h e  vol-  
c a n i c s  ( h e r e ,  p r i n c i p a l l y ,  t h e  grey-green a n d e s i t e s ) .  
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The molybdenum graph of  group 1 h a s  3 s t r a i g h t - l i n e  
segments. The one up t o  9.5 ppm i s  due t o  a normal d i s -  
t r i b u t i o n .  There i s  a g r e a t e r  t h a n  normal amount of v a l u e s  
above 9.5 ppm and t h e s e  v a l u e s  i n d i c a t e  t h a t  t h e y  a r e  pro- 
bably  t aken  c l o s e  t o  su lph ides .  I n  group 2 ,  it i s  t h e  
v a l u e s  above 7.5 ppm ( s a y  $) t h a t  a r e  above average  and, 
t h e r e f o r e ,  probably c l o s e  t o  su lph ides .  

L+) Discuss ion  o f  Anomalies - A s  shown on t h e  
copper contour  map ( s h e e t  2 a ) ,  t h e r e  a r e  a number of in-  
t e r e s t i n g  anomalous zones and a r e  l a b e l l e d  A t o  J. 
Genera l ly  speaking ,  t h e  more promising ones ( A  t o  F ,  except 
perhaps D) a r e  found i n  t h e  a n d e s i t e s ,  t h e  h o s t  rock f o r  
L i a r d  Copper. 

Zone A i s  l o c a t e d  i n  an a r e a  o f  known copper mineral-  
i z a t i o n  and i s  composed of 2 sma l l e r  zones. The sou th  
one i s  about 500 by 500 f e e t  r each ing  a high of over  
1100 ppm and t h e  n o r t h  one 700 by 800 f e e t  open a t  t h e  
west end and r each ing  a h igh  of over  600 ppm. The 2 
anomalies  a r e  sepa ra t ed  by one l i n e  of low r e s u l t s  t h a t  
could very  p o s s i b l y  be due t o  poor samples ( such  as A. 
s o i l  o r  g r e a t  depth  of overburden) and t h e r e f o r e  t h e  sul-  
ph ide  zones could j o i n  as  one. 

Zones B and C c o n t a i n  on ly  a few anomalous v a l u e s  
each but  bo th  have a l a r g e r  sub-anomalous zone t h a t  is 
open u p h i l l  on t h e  e a s t  s ide .  B i s  a l s o  open on t h e  N 
end and could ,  t h e r e f o r e ,  p o s s i b l y  j o i n  C.  

Geotronics Surveys Ltd. ! 
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Both D and E zones have small anomalous con tour s ,  
bu t  i f  sub-anomalous contours  a r e  i n d i c a t i v e  of f u r t h e r  
m i n e r a l i z a t i o n ,  t h e  a r e a s  o f  i n t e r e s t  would be somewhat 
l a r g e .  D is open on t h e  northwest  end. 

F c o n t a i n s  only sub-anomalous v a l u e s  but  i s  on t h e  
edge o f  t h e  survey a r e a  and t h e r e f o r e  completely open on 
t h e  e a s t  and u p h i l l  end. 

G i s  a l s o  open on t h e  e a s t  end, b u t  it c o n t a i n s  
anomalous va lues .  It i s  w i t h i n  t h e  monzonites,  as  a r e  
anomalies  H ,  I and G. 

H c o n t a i n s  only  one h igh  s i n g l e  va lue  and i s  l i k e l y  
c l o s e  t o  t h e  su lph ide  source.  It p o s s i b l y  ex tends  a c r o s s  
Hickman Creek. 

Both zones I and J a r e  almost wholly sub-anomalous, 
bu t  a r e  l a r g e .  Zone I i s  about 1000 by :.OOO f e e t  and 
open on e a s t  and south ends. Zone J i s  about 1400 by 
500 f e e t  and could p o s s i b l y  connect t o  I. 

The molybdenum anomalies a r e  sma l l e r  and more spo- 
r a d i c  which i s  no doubt due t o  i t s  low m o b i l i t y  through 
s o i l .  

Zone A i s  r e l a t i v e l y  l a r g e  and i s  composed of many 
anomalous and sub-anomalous va lues .  It i s  2000 f e e t  long  
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i n  an east-west d i r e c t i o n ,  a t  l e a s t  1000 f e e t  wide be ing  
open on t h e  N end and has a h igh  o f  24 ppm. 

Anomaly B i s  much s m a l l e r  be ing  composed of  1 ano- 
malous v a l u e  bu t  i s  open on t h e  n o r t h  end. 

Zones C and D a r e  small sub-anomalous zones bu t  a r e  
i n  t h e  a r e a  of known copper m i n e r a l i z a t i o n .  

Anomalous zone E i s  composed of  11 small spo rad ic  
anomalies  and ,  t h e r e f o r e ,  could be  due t o  one l a r g e ,  per- 
haps d i s semina ted ,  su lph ide  source.  

On s h e e t  4 h a s  been drawn t h e  o u t l i n e s  o f  bo th  t h e  
copper and molybdenum anomalies.  There i s  l i t t l e  cor- 
r e l a t i o n  between t h e  two which i s  probably  due t o  t h e  
molybdeni te  b e i n g  emplaced a f t e r  t h e  o t h e r  s u l p h i d e s  and 
be ing  c o n t r o l l e d  by l a t e  m i c r o f r a c t u r e s  ( a s  noted  by 
Campbell). It can be r e a d i l y  seen  t h a t  t h e  most promising 
a r e a  i s  t h a t  con ta in ing  molybdenum anomaly A and copper 
anomalies  B ,  C and D.  It i s  i n  t h e  a n d e s i t e s ,  t h e r e  i s  
semi -co r re l a t ion  between t h e  2 m e t a l s  and it i s  a f a i r l y  
l a r g e  a r e a .  

MAGNETIC SURVEY 

1) Survey Procedure - The survey w a s  c a r r i e d  ou t  
u s i n g  a p o r t a b l e  f l u x g a t e  magnetometer over  t h e  same g r i d  

Geotronics Surveys Ltd. 
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as  t h e  S o i l  sampling was. A s  no ted  i n  J o s .  S u l l i v a n ' s  
r e p o r t  on t h e  1969 f i e l d  r e s u l t s ,  t h e  d i u r n a l  change w a s  
not  c l o s e l y  kept  t r a c k  o f .  However, t h e  w r i t e r  d i scussed  
t h e  survey w i t h  t h e  o p e r a t o r ,  Ca r l  Stevenson, who s a i d  
t h a t  each t ime  he c losed  h i s  l o o p ,  h i s  r ead ings  agreed  
w i t h i n  a few gammas of t h e  e s t a b l i s h e d  va lue .  The 1970 
survey was improperly c a r r i e d  out  (by  a d i f f e r e n t  o p e r a t o r )  
and,  t h e r e f o r e ,  as  a r e s u l t  i s  e n t i r e l y  u s e l e s s .  Not on ly  
w a s  t h e  d i u r n a l  change not  kept  t r a c k  o f ,  bu t  t h e  loops  
a p p a r e n t l y  were not  c losed .  I n  a d d i t i o n ,  t h e  10K s c a l e  
w a s  used throughout t h e  survey which was much t o o  in-  
s e n s i t i v e  t o  any important  magnetic v a r i a t i o n s .  The w r i t e r  
a t tempted  t o  c o r r e l a t e  t h o s e  r e s u l t s  of 1970 w i t h  t h o s e  of 
1969, bu t  without  success .  

2)  Ins t rumenta t ion  - The instrument  used w a s  a .- - 
p o r t a b l e ,  v e r t i c a l  component f l u x g a t e  magnetometer, 
Model MF-1, manufactured by S c i n t r e x  Limited of Downsview, 
Ontar io .  The instrument  r e a d s  d i r e c t l y  i n  gammas on a 
meter  and has  a range from 0 t o  100,000 gammas through 5 
d i f f e r e n t  s c a l e s .  The accuracy i s  0.5% of f u l l  s c a l e  on 
t h e  1000 t o  10,000 gamma ranges  and 1% on f u l l  s c a l e  on 
t h e  30,000 t o  100,000 gamma ranges.  S e n s i t i v i t y  v a r i e s  
from 20 gammas/div. on t h e  1000 gamma s c a l e  t o  2000 
gammas/div. on t h e  100,000 gamma s c a l e .  Temperature 
s t a b i l i t y  i s  1 gamma/'F and s t a b i l i t y  i s  kept  a t  1 gamma 
f o r  24. hours  a t  cons tan t  temperature .  

Geotronics Surveys Ltd. i 
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3 )  S t a t i s t i c a l  Analys is  - A cumulat ive frequency - 
graph w a s  a l s o  p l o t t e d  l o r  t h e  magnetic d a t a ,  bu t  on 
a r i t h m e t i c  p r o b a b i l i t y  paper  i n s t e a d  of l oga r i thmic  prob- 
a b i l i t y  as f o r  t h e  geochem da ta .  

Magnetic d a t a  u s u a l l y  must be i n t e r p r e t e d  somewhat 
d i f f e r e n t l y  t h a n  geochemistry d a t a  s i n c e  one i s  i n t e r e s t e d  
only  i n  r e l a t i v e  v a l u e s  w i t h i n  a ve ry  s m a l l  a r e a ,  say  a 
few hundred f e e t .  S t a t i s t i c a l  parameters ,  t h e r e f o r e ,  a r e  
n o t  s o  important  ( u n l e s s  t h e  o b j e c t  of i n t e r e s t  i s  mag- 
n e t i t e  f o r  i r o n  o r  magnet i te  a s s o c i a t e d  wi th  economic 
s u l p h i d e s )  . 

The d i f f e r e n t  s t r a i g h t - l i n e  segments of t h i s  graph 
show t h a t  t h e  magnetic d a t a  i s  a r e s u l t  of 2 d i f f e r e n t  
rock types .  Segment A (approximately -600 gammas and less) 
i s  i n d i c a t i v e  of t h e  grey-green a n d e s i t e s  and segment B 
t h e  normal d i s t r i b u t i o n  of t h e  monzonite i n t r u s i v e .  
ment C i n d i c a t e s  t h a t  t h e r e  i s  a h ighe r  t han  average 
number of v a l u e s  above 800 gammas w i t h i n  t h e  monzonite. 

Seg- 

There fo re ,  it can e a s i l y  be seen t h a t  t h e r e  w i l l  
be d i f f e r e n t  background l e v e l s  f o r  each rock  type .  The 
background f o r  t h e  v o l c a n i c s  i s  approximately -800 t o  
-1000 gammas and t h a t  f o r  t h e  monaonites,  -200 t o  800 
gammas. Genera l ly  speaking,  any th ing  above or below 
t h e s e  l e v e l s  i n  each rock t y p e  would be anomalous. 

Geotronics Surveys Ltd. 
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4) Discuss ion  o f  R e s u l t s  - The magnetic contour  
map ( s h e e t  1) shows t h a t  almost a l l  of t h e  1969 survey 
a r e a  was done over t h e  monzonite and,  except f o r  t h e  
n o r t h  p a r t ,  t h e  survey a r e a  on t h e  e a s t  s i d e  o f  Hickman 
Creek w a s  over t h e  a n d e s i t e .  A small anomalous low on 
t h e  survey l i n e  l e a v i n g  t h e  10,200-foot mark of base l i n e  
B i s  a l s o  i n d i c a t i v e  of a n d e s i t e .  These r e s u l t s  c o r r e l a t e  
f a i r l y  w e l l  w i t h  t h e  known geology. 

There seems t o  be very  l i t t l e  c o r r e l a t i o n  between 
t h e  magnetic p a t t e r n  and t h e  geochemistry r e s u l t s  o r  t h e  
known m i n e r a l i z a t i o n .  Some o f  t h e  geochem anomalies a r e  
on t h e  f l a n k  o f  anomalous lows but  t h i s  could w e l l  be 
i n c i d e n t a l .  

L i t t l e  e l s e  can be s a i d ,  l a r g e l y  because of t h e  re- 
l a t i v e l y  smal l  survey a rea .  The 1970 results could per- 
haps have added much, bu t  u n f o r t u n a t e l y  t h e y  a r e  v a l u e l e s s .  
Poss ib ly  f o r  t h i s  reason  no f a u l t s  o r  s h e a r  zones were 
d e l i n e a t e d .  

CONCLUSIONS AND RECC'MMENDATIONS 

The geochemistry r e s u l t s  a r e  ve ry  encouraging. A s  
no ted  above, t h e  a r e a  around moly anomaly A i s  t h e  most 
promising,  though t h e  o t h e r  anomalies mentioned a r e  
c e r t a i n l y  worthy of f u r t h e r  a t t e n t i o n ,  e s p e c i a l l y  t h e  a r e a s  
of copper anomaly A and moly anomaly E. A l l  o f  t h e s e  

Geotronics Surveys Ltd. I 
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anomalies  should be f u r t h e r  s o i l  sampled between t h e  
survey l i n e s  and i n  t h e  unsurveyed a r e a s  around t h e  open 
ends of some of t h e  anomalies.  

The r e s t  of t h e  claim group should be s o i l  sampled, 
e s p e c i a l l y  i r i  t h e  grey-green a n d e s i t e s .  Consider ing 
t h a t  m i n e r a l i z a t i o n  has  been found i n  t h e  monzonites and 
p u r p l e  v o l c a n i c s ,  it i s  f e l t  t h e s e  a r e a s  should n o t  be 
overlooked,  a t  l e a s t  on a reconnaissance  b a s i s .  

It i s  considered important  t h a t  t h e  whole c la ims  
a r e a  be thoroughly  mapped g e o l o g i c a l l y .  Th i s  g r e a t l y  
assists i n  p r o p e r l y  a s s e s s i n g  t h e  p r o p e r t y  as  w e l l  as 
h e l p s  t h e  i n t e r p r e t a t i o n  of geochemical and geophysical  
anomalies .  

The magnetic survey should only be cont inued i f  
it can a i d  i n  mapping t h e  bedrock l i t h o l o g y .  Though 
perhaps not enough magnetics w a s  completed, i t s  va lue  as  
c o r r e l a t i o n  w i t h  t h e  geochemistry r e s u l t s  or su lph ide  
m i n e r a l i z a t i o n  i s  q u i t e  ques t ionable .  A s  f a r  as  f a u l t s  
and s h e a r  zones,  t h e y  probably i n  t h i s  ca se  can be b e t t e r  
mapped by a g e o l o g i s t  on t h e  proper ty .  According t o  
Z r i k  Ostensoe o f  Hecla Mining t h e  orebody o f  L ia rd  Copper 
had no magnetic expres s ion ,  e i t h e r  as  a low o r  a high. 
He f e l t ,  however, t h a t  t h e i r  magnetic survey was some- 
what u s e f u l  as a g e o l o g i c a l  mapping t o o l .  
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An induced p o l a r i z a t i o n  survey should be completed 
over  t h e  a r e a s  of geochemical and g e o l o g i c a l  i n t e r e s t .  
F u r t h e r  e x p l o r a t i o n  work such a s  diamond d r i l l i n g  would 
be e n t i r e l y  dependent on t h e s e  r e s u l t s .  

R e s p e c t f u l l y  submit ted,  

&--- 

DAVID G. MARK 
Geophysicis t  

DGM:ly 
A p r i l  1, 1971 
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