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S i l v e r  Standard Mines Ltd. (N.P.L.) and American Smelting 

& Refining Company of Canada Limited conducted a  prospec t ing  program 

on t h e  Scroggie  Creek claims from August 12  t o  August 23, 1972. 

M r .  Neil Thomsen of 808-602 West I ias t ings  S t r e e t ,  Vancouver 2 ,  B.C.  and 

X r .  Dan Lacroix,  o f  General Del ivery ,  Whitehorse,  Y . T . ,  completed t h e  

work under t he  d i r e c t i o n  of the  au thor .  A t o t a l  of 26 man-days and 

$2,950.55 was spen t  on t h e  Scroggie  Creek proper ty .  

Work performed on t h e  group cons i s t ed  o f  l i n e  c u t t i n g ,  

geochemical sampling and geophysical  surveying.  Approximately 17,600 

l i n e a l  f e e t  of  l i n e  was c u t ,  over  which s o i l  samples were c o l l e c t e d .  

I n  a d d i t i o n ,  a  geophysical  survey covering approximately 43,000 f e e t  of 

l i n e  was conducted, u t i l i z i n g  a  Crone p o r t a b l e  VLF-EM u n i t .  

INTRODUCTION : 

F i e l d  work was performed on t h e  Scroggie  Creek p rope r ty  

during the  1972 f i e l d  season which supplemented and augmented work 

completed i n  t he  summer of 1971. Cur ren t ly ,  e i g h t  c la ims a r e  h e l d  by 

S i l v e r  Standard Mines, and a r e  l o c a t e d  i n  t he  Dawson Mining Div is ion  

(Claim Sheet  115-5-15). 

The proper ty  is  loca t ed  180 a i r -mi les  northwest  of 

Whitehorse,  Yukon T e r r i t o r y ,  a t  62' 56'N, 138' 31'W (Fig. 5 ) .  River 

t r a n s p o r t a t i o n  was used from Minto n o r t h  t o  t he  mouth of I s a a c  Creek 

on t h e  Yukon River ,  a t  which p o i n t  a  h e l i c o p t e r  was used t o  move men 

and s u p p l i e s  t o  t he  proper ty .  
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A geochemical  su rvey  i n d i c a t e d  anomalous c o n c e n t r a t i o n s  

of  molybdenum and copper  m e t a l ,  w i t h  molybdenum b e i n g  of  p r imary  

impor tance .  Values o v e r  t n e  a r e a  s u g g e s t  t h e  a r e a  i s  o n l y  weakly 

anomalous i n  copper .  The a d d i t i o n a l  geochemis t ry  i n  1972 d i d  expand 

t h e  a r e a  o f  i n t e r e s t  f o r  molybdenum. 

I t  is recommended t h a t  t h e  c l a i m  b e  k e p t  c u r r e n t  

pending a  r e s u r g e n c e  o f  t h e  molybdenuril marke t ,  a t  which t i m e  a d d i t i o n a l  

geochemical  sampl ing,  g e o l o g i c a l  mapping, and b u l l d o z e r  t r e n c h i n g  would 

be  n e c e s s a r y  t o  f u r t h e r  t h e  assessment  o f  t h e  p r o p e r t y .  

GEOLOGY (Fig .  3) : 

The g e n e r a l  Sc rogg ie  Creek geology is  d e s c r i b e d  by 1j.T). 

C a i r n e s  i n  h i s  1917 r e p o r t  on S c r o g g i e ,  l i a r k e r ,  T h i s t l e ,  and Yirkman 

Creeks ,  Yukon T e r r i t o r y " ,  Memoir 9 7 .  f ie  d e s c r i b e s  t h e  rocks  a l o n g  

Scrogg ie  and Mariposa Creeks as mainly  mica g n e i s s e s  and s c h i s t s .  

G r a n i t e s  and p e g m a t i t e s  a l s o  o c c u r ,  and l o c a l l y ,  may he  g a r n e t i f e r o u s .  

Occas iona l  semi-bas ic  t o  b a s i c  d i k e s  o c c u r ,  g r a d i n g  from a n d e s i t e  t o  

d i a b a s e  i n  composi t ion.  

Outcrop a t  t h e  Scrogg ie  Creek p r o p e r t y  ( ' C  ' c l a i m s )  i s  

ex t remely  r a r e .  Reconnaissance  mapping o f  t h e  showings i n  1 9 7 1  i n d i c a t e d  

t h a t  t h e  m i n e r a l  o c c u r s  i n  a  h i g h l y  s i l i c e d u s  medium-grained q u a r t z - f e l d s p a r  

p o r p t ~ v r y .  Eottr b i o t i t e  s c h i s t  and r h y o l i t e  o c c u r  a s  a  k n o l l  immediate ly  

n o r t h  o f  t h e  porphyry occur rence .  A small capping o f  e p i d o t e - r i c h  s k a r n  

was a l s o  observed on t h e  p r o p e r t y .  

Copper m i n e r a l i z a t i o n  o c c u r s  as f i n e l y  d i s s e m i n a t e d  

c h a l c o p y r i t e  i n  t h e  p o r p h y r i t i c  r o c k s .  P y r i t e  i s  a l s o  a s s o c i a t e d  w i t h  

tl;e copper-bear ing m i n e r a l  i n  a p p r o x i n a t e l y  50/59 p r o p o r t i o n s .  F i n e l y  
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d i s s e m i n a t e d  molybden i t e  o c c u r s  i n  a  q u a r t z - r i c h  b r e c c i a  a s  q u a r t z  

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

rock .  Tile i n t e n s e l y  s i l i c i f i e d  b r e c c i a  zone,  approx imate ly  400 f e e t  

wide  and of unknown s t r i k e  l e n g t h ,  e x i s t s  i n  t h e  c e n t r a l  p o r t i o n  of  

t h e  g r i d  and c o n t a i n s  t h e  o n l y  molybdenum showing on t h e  p r o p e r t y .  

A n o r t h w e s t - s o u t h e a s t  t r e n d i n g  s h e a r  b o r d e r s  t h e  b r e c c i a  zone on t h e  

n o r t h .  The main zone i s  a l s o  f l a n k e d  on t h e  e a s t  and wes t  by two 

l i n e a m e n t s  which appear  t o  i n t e r s e c t  s o u t h  of t h e  showing, as n o t e d  on 

a i r  photos .  

GEOCiiEMISTKY ( F i . s .  1 and 2 )  : --- 

A s o i l  g r i d  was e s t a b l i s h e d  i n  1971 w i t h  a  c h a i n  and 

compass s u r v e y .  I n  1972 a n  a d d i t i o n a l  17,600 f e e t  o f  l i n e  was c u t  a t  

400-foot s p a c i n g s  w i t h  s t a t i o n s  e v e r y  100 f e e t  ( i . e .  L 21) S ,  L 2 4  S ,  

a n d  L 32 S ,  p l u s  t h e  base  l i n e  from 16 S t o  32 S ) .  

Samples were c o l l e c t e d  a t  even-numbered s t a t i o n s ,  and a  

t o t a l  o f  86 s o i l  samples were sh ipped  t o  Chemex Labs of  Vancouver t o  be  

ana lyzed  f o r  copper  and molybdenum by t h e  a tomic  a b s o r p t i o n  method. 

An anomaly, 3000 f e e t  l o n g  and 1200 f e e t  wide o f  + 100 

ppn copper ,  had been o u t l i n e d  i n  1971. The anomalous copper  a r e a  was 

n o t  expanded a p p r e c i a b l y  i n  1972. 

Flolybdenum a p p e a r s  t o  be t h e  e lement  of  pr imary impor tance  

a t  Sc rogg ie  Creek.  An anomalous zone, 2400 f e e t  l o n g  and 800 f e e t  wide 

o f  + 69 ppm molybdenum, had been o u t l i n e d  i n  1971.  Values  range from 

0  ppm molybdenum t o  260 ppm molybdenum o v e r  t h e  g r i d .  

The 1972 program expanded the  anomalous zone t o  t h e  s o u t h  

an  a d d i t i o n a l  60l3 f e e t .  The a r e a  now i s  3000 f e e t  l o n g  and approxinia te ly  

800 f e e t  wide ,  o f  + 60 ppm molybdenum. A s n a l l  anomaly 400 f e e t  long  
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and LO( )  f e e t  w i d e  o f  + 30 ppm molybdenum and open  t o  t l ie  s o u t h  a p p e a r s  

at t h e  s c u t \ e r n m o s t  e x t r e m i t y  of  t h e  g r i d .  

A VLF-CY ((Hadem) $round s u r v e v  was conduc ted  o v e r  t h e  

anomalous a r e a  a t  S c r o g g i e  Creek ,  appro xi mat el:^ 43,000 f e e t  we re  s u r v e y e d  

w i t h  tlle "(:roneH VLF-k:M u n i t .  

D e t a i l e d  f i e l d  p r o c e d u r e s  can 5 e  round i n  t h e  ' O p e r a t o r s  

?Ianual ', p l h l i s h e d  by Crone Geophys i c s  L t d . ,  X e s s e s s a u ~ a ,  O n t a r i o  

(Appendix "A"), and d a t a  t r e a t m e n t  p r o c e d u r e s  i n  an  a r t i c l e  bv D r .  D.C. 

F r a s e r  o f  Geop l iv s i ca l  E n g i n e e r i n g  and  S u r v e y s  L t d . ,  e n t i t l e d  "VLF-EM 

J h t a  Process in iz ' '  (Appendix "B"). 

The a r e a  from the p o i n t  of  v iew of I'Y i s  u n r e s p o n s i v e .  

Lecause  o f  t i le  verv  weah r e s p o n s e ,  n o  c o r r e l a t i o r l  b e t i  ee?  p i t i l e r  LM 

d a t a  and m i n e r a l i z a t i o n ,  o r  FM d a t a  and g e o l o p v ,  can h e  r>~acie. 



S I L V E R  S T A N D A R D  M I N E S  

STATEFFIT OF EXPE;JDITURES 

a s  a t  September 30, 1972 

S t a k i n g  & f i l i n p  

P r o s p e c t i n g  

Geophysica l  Surveys  

Geochemical s u r v e y s  

Line  c u t t i n g  

Sampling & a s s a y i n g  

Rotary wing c h a r t e r s  

Truck expense  

Communications 

Camp 6 accommodations 

r r anspo  r t a t i o n  - P l a t e r i a l s  

- Personne l  

Respe fully s u b m i t t e d ,  

*,&&?~F-ZH 
flofc. HcMichael, P. Eng. 
G e o l o g i c a l  Eng inee r  

February  1973  



S I L V E R  S T A N D A R D  M I N E S  

- 6 - 

CERTIFICATI. OF \]UALIFICA'fIO:JS 

I ,  Roy C. F:c:,lichael, w i t h  b u s i n e s s  and r e s i d e n t i a l  a d d r e s s e s  i n  
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s u r v e y s  completed on tile C 1-4, and C 33-30 ~ i l i n e r a l  c l a i m s  d e s c r i b e d  
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( l eo log ica l  Engineer  
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T h e  ;&?EM r e c ~ i - ~ c r  is esserrt ial ly a s p e c i a l l y  d e s i g n e d  t r a n s i s t o r  
radio. I t  xs use6 t o  m e a s u r e  t h e  d i r e c t i o n  of t h e  m a g n e t i c  c o m -  
ponent o f  t h e  V.L.F. ( V e r y  Low ~ r e q u e n c y )  f i e l d .  T h e  d i r e c t i o n  of 
@is f i e l d ,  i n  p a r t i c u l a r  t h e  d i p  a n g l e ,  i s  d i s t o r t e d  by t h e  
orese;icc of a c o n d u c t o r  w i t h i n  t h e  e a r t h .  T h u s  by measur inq  the  
d i p  ancjies, t h e  oreser~ce of a c o n d u c t o r  c a n  he d e t e c t e d  a n d  i t s  
location d e t e r m i n e d .  The n o r n a l  V.L.F. f i e l d  i s  h o r i z o n t a l .  The 
effect  o f  a c o f i d u c t o r  i s  t o  f o r c e  t h e  f i e l d  t o  f l o w  a r o u n d  it as  
I n  F i g u r e  2.  T h u s  2: d i g  anqLe r n e a s u r e m s n t s  a r s  made t h e y  w i l l  
prbcluce a ? r o f j  le szch as i n  F i q u r e  3 w i t h  t h e  conductor being 
1 ~ c a t e A  a t  t h e  c r ~ s s - ~ q e r  p o i n t .  



FIGURE 2 .  

FIGURE 3 .  I 

THE VERY LOW FRZQUENCY RADIO TRANSMITTING STATICKS - ----- i ---- 

The DurDose of these s t a t i o n s  i s  t o  b r o a d c a s t  over large d i s t a n c e s  
n a v i q a t i o n a l  a n d  o t h e r  i n f o r m a t i o n  fo r  u s e  b y  s h i p s  a n d  s u b m a r i n e s .  
Numerous s t a t i o n s  a re  s i t u a t e d  a r o u n d  t h e  globe a n d  a c o n s i d e r a b l e  
number a r e  i n  t h e  p r o c e s s  of c o n s t r u c t i o n .  O p e r a t i o n a l  s t a t i o n s  are 
l o c a t e d  a t  C u t l e r  P a i n e ,  A n n a p o l i s  Mary land ,  F o r t  C o l l i n s  C o l o r a d c ,  
S e a t t l e  Washington ,  R a l b o a  Panama, Rugby E n q l a n d ,  L u a l u a l e i  H a w a i i ,  
Guam a n d  N .W. C a ~ e  A u s t r a l i a .  The f r e q u e n c y  r a n g e  u s e d  v a r i e s  b e t w e e n  
12 a n d  24  K C ' S  and  i s  t h u s  1 0  t i m e s  h i g h e r  t h a n  t h e  normal  f r e q u e n c i e s  
u sed  i n  m i n e r a l  ~ r o s p e c t i n g .  T h i s  r e s u l t s  i n  t h e  RADEM method b e i n g  
more s e n s i t i v e  t o  l o w e r  c o n d u c t i v i t y  a n d  smaller s i zed  b o d i e s  t h a n  
norma 1 EM e q u i m e n  t . 



The d i r e c t i o n  o f  t h e  m a g n e t i c  component  o f  t h e  f i e l d  f r o m  a VLF 
s t a t i o n  i s  h o r i z o n t a l  a n d  p e r p e n d i c u l a r  t o  t h e  l i n e  be tween  t h e  
o p e r a t o r  a n d  t h e  t r a n s m i t t i n g  s t a t i o n  ( s e e  F i g u r e  4 ) .  I n  t h i s  
example 

FIGURE 4. 

t h e  receiver a t  Timmins, Canada,  is  u s i n g  t h e  Panama S t a t i o n  t h a t  i s  d u e  
s o u t h  of  Timmins. The  normal  f i e l d  d i r e c t i o n  i n  t h i s  c a s e  w i l l  be h c r i -  
z o n t a l  i n  a n  e a s t - w e s t  d i r e c t i o n ,  T h i s  f i e l d  would c o u p l e  w i t h  a  n o r t h -  
s o u t h  s t r i k i n g  c o n d u c t o r .  Thus  f o r  maximum c o u p l i n g  a n d  t h e r e f o r e  best  -- .- 
r e s u l t s  se lect  a  t r a n s m i t t e r  s t a t i o n  l o c a t e d  i n  t h e  s a F e  d i r e c t i o n  a s  
t h e  q e o l o q i c a l  s t r i k e .  K i t h  the Timrnins, O n t a r i o ,  e x a m ~ l e  P a n a m  
s h o u l d  be used  i n  a r e a s  of n o r t h - s o u t h  q e o l o g i c a l  s t r i k e  a n d  S e a t t l e  
Washington  i n  a r e a s  of  e a s t - w e s t  s t r i k e .  . I f  t h e  g e o l o g i c a l  s t r i k e  i s  
n o t  known t h e n  it i s  h e s t  t o  r e a d  two  s t a t i o n s  t h a t  a re  l o c a t e d  i n  d i r -  
e c t i o n s  ~ e r ~ e n d i c u l a r  t o  e a c h  o t h e r ,  

The  U,S, n a v a l  V L r  s t a t i o n s  a re  s h u t  down f o r  o e r i o d s  o f  4 t o  8 
h o u r s  e v e r y  week f o r  r o u t i n e  m a i n t e n a n c e ,  T h i s  shutdown s c h e d u l e  is  
p u b l i s h e d  b y  t h e  U . S .  Navy and  is f o r w a r d e d  t o  SADEK u s e r s  by C r o n e  
G e o p h y s i c s .  

OPEWITIGN OF THE RADEM RECEIVER: 

- Turn t h e  u n i t  ON by means of t h e  ON-OFF s w i t c h ,  T h i s  c a n  be l e f t  o n  
a l l  d a y  s i n c e  t h e  b a t t e r y  d r a i n  is v e r y  l o w .  

- T u r n  t h e  s t a t i o n  s e l e c t o r  s w i t c h  t o  t h e  s t a t i o n  you w i s h  t o  u s e .  

- A d j u s t  t h e  volume c o n t r o l  k n o b  s u c h  t h a t  t h e  s i g n a l  c a n 8 $ e  c l e a r l y  
h e a r d ,  



- T h e  p u r c o s e  of  t h i s  n e x t  s t e p  is  t o  a l i g n  t h e  RADEM receiver w i t h  t h e  
VLF f i e l d  d i r e c t i o n .  T h i s  is  d o n e  b y  h o l d i n g  t h e  i n s t r u m e n t  i n  f r o n t  
o f  you l i k e  a hook w i t h  t h e  meter p a n e l  h o r i z o n t a l .  Your e n t i r e  b o d y  
s h o u l d  t h e n  be r o t a t e d  u n t i l  a n  auc i io  n u l l  i s  h e a r d  t h e n  t h e  n u l l  
d i r e c t i o n   inp pointed by o b t a i n i n g  a minimum r e a d i n g  on  t h e  f i e l d  
s t r e n g t h  meter. I f  you h a v e  d i f f i c u l t y  o b t a i n i n g  a n u l l  a n d  t h e  f i e l d  
s t r e n g t h  meter s t a y s  o f f  s c a l e  g r e a t e r  t h a n  1 0 0  t h e n  r e d u c e  t h e  volume 
c o n t r o l  u n t i l  t h e  meter p o i n t e r  i s  on scale. 

- The  n e x t  s t e ~  i s  t o  d e t e r m i n e  t h e  d i p  a n g l e  o f  t h e  V L F  f i e l d .  T h e  
RADEM receiver s h o u l d  be b r o u g h t  u p  t o  e y e  level w i t h  t h e  meter 
p a n e l  now v e r t i c a l .  The  receiver i s  r o c k e d  t o w a r d s  t h e  l e f t  a n d  
r i g h t  u n t i l  t h e  n u l l  p o s i t i o n  is  a g a i n  d e t e r m i n e d  u s i n g  t h e  a u d i o  
s i a n a l  f o r  a c o a r s e  a d j u s t m e n t  a n d  t h e  v i s u a l  f i e l d  s t r e n g t h  meter 
for  t h e  f i n e  a d j u s t m e n t .  Hold  t h e  i n s t r u m e n t  i n  t h e  n u l l  p o s i t i o n  
a n d  r e a d  t h e  D i p  A n g l e ,  

- Note t h e  d i r e c t i o n  i n  which  t h e  a r r o w  i n  C R ~ N E  is  p o i n t e d .  T h i s  a r r o w  
g o i n t s  t o w a r d s  t h e  c o n d u c t o r .  Thus  if t h e  D i p  A n g l e  is 35O a n d  t h e  

r r o w  i s  D o l n t e d  i n  a n  e a s t e r l y  d i r e c t i o n  t h e  r e a d i n g  is 36O E .  a n d  
t h e  c o n d u c t o r  i s  t o w a r d s  t h e  e a s t .  

- T h e  ba t ter ies  c a n  be c h e c k e d  S y  ~ u s h i n g  t h e  b a t t e r y  t e s t  b u t t o n s .  
The  f i e l d  t e s t  meter s h o u l d  r e a d  7.0 or  greater.  I f  t h e  r e a d i n g  i s  
helow 7.0 t h e  b a t t e r y  s h o u l d  he replaced. 

ADVANTAGES : 

- CNE MAN OPERATION 

DISADVANTAGES 

- P I C K S  UP EDGES OF CLAY REDS 
AND CONDUCTIVE OVERRURDEK - NO L I N E  CUTTING REQUIRED - NO CONDUCTIVITY ANALYSIS - EASY T C  C P E W T E  

- DETECTS SMALL SULPHIDE LENSES 

- DETECTS DISSEMINATED SULPHIDES 

- OPERATES I N  AREAS OF HIGH HYDRO 
INTERFEREKCE 

- D I P  AND DEPTH ANALYSIS OF 
P R O F I L E S  NOT A S  D E F I N I T E  
A S  WITH STANDARD EM SYSTEMS 

- CAN BE OPERATED IN A FOAT FOR 
LAKE OR RIVER SURVEYS 







FIELD EXAMPLES loop correlation also coincides with a magnetic ano- 
maly, and probably i s  due to magnetic sulphides. It 

The following field examples were chosen to illus- will be drilled shortly. The other equally strong VLF- 
trate the three primary uses to which VLF-EM has E M  anomaly without vertical-loop correlation does not 
been applied by Geophysical Engineering and Surveys parallel the magnetic patterns, and probably is due 
Limited. to a fault. 

General Prospecting 
General prospecting or ground evaluation provides 

the most common use for VLF-EM. Ground often is 
?btained which requires only a general approach to 

cxplorat;on, as  when there is insufficient geological 
infurmation regarding the specific target sought. In  
such cases, magnetic and VLF-EM surveys are  rou- 
tinely performed without the guidance of a geophysi- 
, - k t  VLF-EM conductors are tested by short travers- 
es with vertical-loop EM. The anomaly patterns gen- 
erally are  sufficiently clear so that  mapping, trench- 
ing, drilling or abandonment will be decided without 
consulting a geophysicist. Exceptions can occur when 
patterns become complex. 

Figure 3 illustrates a survey in which two strong 
VLF-EM conductors were obtained. The southern ano- 
maly has vertical-loop EM correlation and the north- 
ern one does not. The VLF-EM anomaly with vertical- 

In Place of IP 
There are  certain environments where VLF-EM 

can be used as  an  alternate to IP. These are the en- 
vironments characterized by massive or heavily disse- 
minated sulphides which occur within 300 feet of sur- 
face and yet do not respond to conventional EM. I P  
was considered to be the most suitable geophysical 
method for the detection of such bodies (Hallof, 1967). 
However, i t  i s  well worth testing VLF-EM in these 
environments because of the very substantial cost 
savings that result if the method is responsive. As an 
example, Figure 4 illustrates a VLF-EM survey over 
the Restigouche orebody in the Bathurst area of New 
Brunswick. Figure 5, showing I P  chargeability con- 
tours, allows a comparison to be made of the relative 
merits of IP and VLF-EM for this type of mineral- 
ization. The Restigouche body did not respond to ver- 
tical- or horizontal-loop EM because of the high spha- 
lerite content of the massive sulphides. 
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FIGURE 3 - Contoured VLF-EM in degrees and vertical- 
loop EM profiles (1,200 hz) from a property evaluation 
survey in the Uchi Lake area. 
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FIGURE 5 - Gradient-array IP chargeability in milli- 
seconds over the Restigouche orebody, for comparison 
with the VLF-EM data of Figure 4. 

FIGURE 4 - Contoured VLF-EM in degrees from the 
Restigouche orebody, illustrating that the method is a 
viable alternate to IP in this environment (cf. Figure 5). 

FIGURE 6 -Contoured VLF-EM in degrees from a fault- 
mapping survey in the Cobalt area. 



Other environments described in Hallof (1967) 
would not be as amenable to the use of VLF-EM in 
place of IP. A truly disseminated copper deposit will 
not provide a VLF-EM anomaly but will yield a large 
IP effect, a s  was found to be the case for the breccia 
pipes of the Tribag mine near Batchawana, Ontario. 

S t ruc tura l  Interpreta t ion 

Inasmuch as VLF-EM responds well to structures, 
the method has been applied to the mapping of faults. 
An example is shown in Figure 6, which depicts a 
portion of a survey in the Cobalt area of Ontario. The 
property was a silver prospect where the veins were 
postulated to be associated with faults. VLF-EM ap- 
peared to be the most reasonable geophysical method 
available to aid in tracing these faults. Considerable 
drilling has been done on this property, and the fault 
interpretation was verified. 

Figure 2 illustrates that faults can be as  conductive 
to VLF-EM as massive pyrite. In this Temagami 
example, the faults contain a brecciated matrix with 
some hematite cementing. They yield a strong I P  
anomaly, but are  non-conductive to conventional EM. 

DEPTH O F  EXPLORATION 

The relatively high transmitted frequency of ap- 
proximately 20,000 hz severely limits the depth of 
exploration in areas of conductive overburden. As an 
example, penetration of the 100 to  200 feet of clay 
in the Timmins area often is not achieved. 

In regions where the overburden has a less excep- 
tional conductivity, such as  the Bathurst area, depth 
of exploration generally is limited to about 300 feet. 
This depth was predicted from model curves in Fraser 
(1969). and appears to be true in practice, as over the 
Restigouche deposit (Figure  4 ) .  

CONCLUDING R E M A R K S  

VLF-EM surveys are  exceptionally easy to perform, 
but the dip-angle data may be exceedingly difficult 
to interpret correctly. This latter point has produced 
unfavourable comments regarding the utility of VLF- 
EM as  a prospecting tool. The data-processing method 
used to transform somewhat noisy, noncontourable 
dip angles into less noisy, contourable data greatly 
increases the value of VLF-EM surveys. 

The efficiency of data flow is significantly in- 
creased in the case of an active mining company per- 
forming such surveys in large quantities. This is  be- 
cause the contoured maps may be used directly by 
geologists in charge of their various projects, rather 
than requiring a geophysicist to study each dip-angle 
map. 

Contoured VLF-EM maps form a useful complement 
to magnetic maps. The survey and data-processing cost 
is similar to that for a hand-held fluxgate magneto- 
meter. 

For general exploration in the Shield, VLF-EM con- 
ductors generally should be tested with vertical-loop 
EM to separate massive sulphides (and graphite) from 
conductive structures. As such structures can be 
mapped with VLF-EM, this provides another use for 
the method. Further, some massive and heavily disse- 
minated sulphides, which do not respond to conven- 
tional EM, will yield VLF-EM anomalies as  distinct 

as  those obtained by IP. These three uses of VLF-EM, 
i.e., for  general prospecting, mapping of structures 
and as  a judicious alternate to IP, form our primary 
applications of VLF-EM to property evaluation. 

A P P E N D I X  

T h e  Data-Processing Technique 

THE DATA-PROCESSING TECHNIQUE is described in de- 
tail by Fraser (1969), where i t  is also discussed in 
terms of filter theory*. The method is very simple to 
apply, as  is shown by the example of Figure 7. This 
figure illustrates that  the contourable quantity i s  the 
sum of the values a t  tivo adjacent stations minus the 
sum a t  the next two adjacent stations. The above- 
referenced papw presents a tabulation method suited 
to the processing of this dip-angle data. The calcula- 
tions are  performed in the field by the instrument 
operators. 

- 6  - 7  - 8  -15 - 2 4  + I  . * DIP L N G L E  
"2 D E G R E E S  
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FIGURE 7 - Example of the data processing calculations, 
illustrating that the contoured quantities are obtained 
simply from additions and subtractions performed on the 
dip angles. 

A SO-foot station interval is recommended to avoid 
the problem of .near-surface conductors appearing as  
deeper conductors, a s  could occur if the  station spac- 
ing was larger. In actual practice, data are collected 
a t  100-foot intervals, with 50-foot readings being tak- 
en where anomalies occur. Later, 50-foot arti- 
ficial data a re  interpolated in non-anomalous areas 
prior to performing the calculations. This procedure 
avoids some confusion in the contour patterns which 
would result from near-surface 'geological noise'. 

Normally, only the positive values are contoured, 
because the negative quantities generally represent 
anomaly flanks. Consequently, the inclusion of nega- 
tive contours would serve only to confuse the conduc- 
tor patterns. However, if a backward crossover was 
produced by a geological source, an erroneous inter- 
pretation of the contour map and the dip-angle pro- 
files would result. To date, such a crossover has not 
been recognized on the predominantly in-phase dip- 
angle data. 
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*The technique is analogous to passing the dip-angle data 
through a bandpass filter which (1) completely removes 
DC bias and greatly attenuates long wave lengths, (2)  
completely removes Nyquist frequency noise, (3) phase- 
shifts all frequencies by 90 degrees and (4) has the 
bandpass centered at  a wave length of five times the 
station spacing. 



T WHITEHORSE, YUKON 

TO: r 1 
Silver Standard Mines Ltd. 
#808, 602 W. Hastings Street 
Vancouver, B.C. 

ATTN: Mr. R. McMichael 

L J 

DATE August 31, 1972 INVOICE No ~1067-2 

P . 0  NO. 
- 

Charge you with the following helicopter charters: 

FLYING : 

'LUS : 

FLY LNG : 

PLUS : 

Bell 47G-3~-2 Helicopter CF-QJW 
Pilot: W. Kennerknecht C3 , /' 

~u$t 1, 4, 9 & 16, 1972 

6.5 hours at $155.00 per hour 
(rate when carrier supplies fuel) 

Excess cost of fuel at following p 
Charterer assessed with cost 
of fuel over $.60 per gallon 
Midway : 
40 gallons at $.47 per gallon 18.80 ' 
Camacks : 
115 gallons at #.41 per gallon 47.15 i 

- - 
-3B-2 Helicopter CF-QJX 

Crew: . Olsen and R. Johnsen 
& 23, 1972 

10.1 hours at $155.00 per hour 1~565.50 /' 
(rate when carrier supplies fuel) 

Excess cost of fuel at following points 
Charterer assessed with cost of fuel over 
$.60 per gallon 
Mayo : 
139 galons at $.20 per gallon 
Minto: 
43 gallons at $.47 per gallon 

TERMS: ONE PERCENT INTEREST PER MONTH WILL BE CHARGED ON 
ALL INVOICES NOT PAID WITHIN 30 DAYS OF DATE ISSUED. 



CHARTER FROM I PASS. 1 CARGO I H I S .  I P A S S  NAMES OR REMARKS 

-- -- - - - - 

TERMS: ONE PER CENT INTEREST PER MONTH WILL 

BE CHARGED O N  ALL INVOICES NOT PAID WlTHlh 

30 DAYS OF DATE ISSUED. i 
r d ' . '  ..; '. 

' '- \ -- -- - 
 PILOT.^ SIGNATURE CHARTERER'S SIGNATURE 





* +  DAILY FLIGHT FEPORT c. -. 
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