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1.0 SUMMARY 

1 . 1  P o l e s t a r  E x p l o r a t i o n  Inc .  ho lds  t i t l e  t o  t h e  IV 1 - 2 0  a n d  V 1 - 3 6  

m i n e r a l  c l a ims  n e a r  K o i d e r n ,  mile 1 1 6 7  on  t h e  A l a s k a  Highway,  2 3 0  km 

n o r t h w e s t  of W h i t e h o r s e ,  Y .T. A c c e s s  i s  e x c e l l e n t .  

1 . 2  T h e  IV c la ims  a r e  t o  t h e  n o r t h w e s t  a n d  t h e  V c l a ims  a r e  t o  t h e  

s o u t h e a s t  of t h e  C a n a l a s k  p r o p e r t y  which c o n t a i n s  5 0 0 , 0 0 0  t o n s  of 

n i c k e l i f e r o u s  s u l p h i d e  o r e  g r a d i n g  1 . 6 8 %  Ni, 0 . 0 3 %  Cu a n d  minor p la t inum 

v a l u e s .  S e v e r a l  d r i l l  h o l e s  on t h e  C a n a l a s k  p r o p e r t y  show s u l p h i d e  

m i n e r a l i z a t i o n ,  t h e  b e s t  of which  r a n  0 . 0 1 3  o z / t  P t ,  0 . 0 4  o z / t  Pd,  0 . 3 3 %  Cu, 

and  0 . 9 4 %  Ni o v e r  3  m e t e r s .  

1 . 3  T h e  c la ims  o c c u r  in a  maf ic  t o  u l t r a m a f i c  b e l t ,  we l l  known f o r  

Ni-Cu-Pt  d e p o s i t s .  T h e  l a r g e s t  ( W e l l g r e e n  d e p o s i t )  i s  p r e s e n t l y  b e i n g  

d e v e l o p e d  by G a l a c t i c  R e s o u r c e s .  D r i l l  i n d i c a t e d  r e s e r v e s  a r e  5 0  mil l ion  

t o n s  g r a d i n g  0 . 0 2 6  o z / t  P t ,  0 . 0 1 4  o z / t  Pd,  0 . 6 7 %  Cu a n d  0 . 3 6 %  Ni. 

1 . 4  1 9 8 8  work was f o c u s e d  on  o v e r b u r d e n  c o v e r e d  a r e a s  on e i t h e r  

s i d e  of t h e  C a n a l a s k  p r o p e r t y .  M a g n e t i c  a n d  VLF EM s u r v e y s  w e r e  

c o m p l e t e d  a n d  g e o l o g i c a l  mapping.  

1 . 5  T h e  m a g n e t i c  s u r v e y  o u t l i n e d  t h e  u l t r a m a f i c  b e l t  v e r y  wel l .  

T h e  VLF EM s u r v e y  o u t l i n e d  s e v e r a l  s t r o n g  a n o m a l i e s  some of which c o u l d  

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

1 . 6  On t h e  V c l a ims  5 0 0 0 '  of r e v e r s e  c i r c u l a t i o n  d r i l l i n g  i s  

recommended.  On t h e  IV c la ims  s o i l  sampl ing i s  recommended t o  t e s t  a  

s t r o n g  c o i n c i d e n t  m a g n e t i c  a n d  EM anomaly ,  t o  b e  fo l lowed  by b u l l d o z e r  

t r e n c h i n g  and  d r i l l i n g  if  w a r r a n t e d .  T h e  p rogram i s  e s t i m a t e d  t o  c o s t  



2.0 INTRODUCTION 

T h e  fo l lowing  r e p o r t  d e s c r i b e s  a d d i t i o n a l  work d o n e  o n  t h e  I V  a n d  V 

m i n e r a l  c l a ims  n e a r  K o i d e r n  Y.T. 

M a g n e t o m e t e r ,  VLF EM s u r v e y s  a n d  g e o l o g i c a l  mapping w e r e  c a r r i e d  

o u t  u n d e r  t h e  s u p e r v i s i o n  o f  R. Wol fe ,  P.Eng. b e t w e e n  May 1 8  a n d  J u n e  28,  

1988.  Compute r  s e r v i c e s  a n d  MAG p r o f i l e s  w e r e  p r o v i d e d  by G.H. G i r o u x  

P.Eng. a n d  MAG a n d  EM i n t e r p r e t a t i o n  was  p r o v i d e d  by g e o p h y s i c a l  J. C. 

Graham M.Eng. 

3.0 LOCATION A N D  ACCESS 

T h e  IV c la ims  a r e  l o c a t e d  0.5 mi les  s o u t h w e s t  of t h e  A l a s k a  h ighway 

w h e r e  t h e  Whi te  R i v e r  c r o s s e s  t h e  highway.  

A c c e s s  i s  by f o o t  t r a i l  on t h e  w e s t s i d e  of t h e  R i v e r .  

T h e  V c l a i m s  l i e  t o  t h e  s o u t h e a s t  of t h e  IV c la ims.  A c c e s s  i s  

e x c e l l e n t  by a l l  w e a t h e r  r o a d  t o  t h e  o ld  C a n a l a s k  Mine ( a b o u t  2 mi les  f rom 

t h e  W h i t e  R i v e r  b r i d g e )  a n d  t h e n  by w i n t e r  r o a d  t o  t h e  c l a ims  f o r  l e s s  t h a n  

hal f  a  mile. 

Accommodat ions  c a n  b e  had  a t  t h e  B e a r  F l a t s  L o d g e  (Mile 1 1 6 7 )  a  f ew 

miles  s o u t h  of Whi te  R i v e r  c r o s s i n g  o r  Whi te  R i v e r  L o d g e  a  s h o r t  d i s t a n c e  

t o  t h e  Nor th .  
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4 .0  CLAIM INFORMATION 

Polestar Exploration Inc. holds title to the I V  1-20 and V  1-36 

mineral claims in the Whitehorse Mining district. 

I V  1-20 YA95769-788 August 12/86 August 12/89 

V 1-36 YA95733-768 August 12/86 August 12/89 

Assessment work and application to group were #made as follows on 

August 5, 1988: 

GRANT # CLAIM GROUP NEW EXPIRY DATE 

YA95769-YA95787 I V  1,3,5,7,9-19 (10 claims) August 12, 1995 
YA95770-YA95788 I V  2,4,6,8,10-20 (10 claims) August 12, 1995 

YA95733-YA95763 V  1,3,5-31 (16 claims) August 12, 1995 
YA95734-YA95764 V  2,4,6-32 (16 claims) August 12, 1995 



F I GURE 2 

POLESTRR EXPLORRTION INC.  
I V  & V CLRIMS PROJECT # 87PS5 

C L R I M  MRP - V CLRIMS 
SCRLE 1 1  64000. 

MONTGOMERY CONSULTRNTS LIMITED JRNURRY 5, 1988 



C L R I M  MRP - I V  CLRIMS 
SCRLE 1 1  39600. 

6608. 9900. Feet 

MONTGOMERY CONSULTflNTS L IMITED I JflNUFIRY 5 ,  1986 



5.0  PREVIOUS WORK 

In  19 87 P o l e s t a r  c o n d u c t e d  g e o c h e m i c a l ,  m a g n e t i c  a n d  g e o l o g i c a l  

s u r v e y s  o v e r  p o r t i o n s  of t h e  V a n d  IV c la ims.  T h i s  work i s  d e s c r i b e d  by 

Montgomery a n d  Gi roux ,  (1988) .  

T h e  V c l a ims  o v e r l a p  on  t h e  C a n a l a s k  p r o p e r t y  a n d  some of t h e  work 

c o n d u c t e d  i n  t h e  p a s t  i s  r e l e v a n t  ( s e e  C a t h r o  1 9 8 7 ,  V i n c e n t  1 9 8 7 ) .  

6.0 GEOLOGY 

T h e  g e o l o g y  h a s  b e e n  d e s c r i b e d  in  a  p r e v i o u s  r e p o r t  by Montgomery 

a n d  G i r o u x  d a t e d  J a n u a r y  5,  1 9 8 8  a n d  a l s o  by Campbel l  ( 1 9 7 6 ) .  

T h e  1 9 8 8  f i e l d  work was p e r f o r m e d  on a r e a s  of lower  e l e v a t i o n  w i t h  

r a t h e r  s c a r c e  o u t c r o p .  

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

o u t c r o p  was  mapped ( s e e  f i g u r e s  4 a n d  5 ) .  

T h e  c l a i m s  c o v e r  a  b e l t  of P e r m o - T r i a s s i c  s e r p e n t i n i z e d  p e r i d o t i t e s  

a n d  d u n i t e s  i n t r u d e d  a s  d y k e s  a n d  s i l l s  w i t h  s u b s e q u e n t  i n t r u s i o n s  of g a b b r o  

on  t h e  h o s t  r o c k  c o n t a c t s .  

T h e  u l t r a m a f i c s  a r e  some 200-250 m wide  and  d i p  a lmos t  v e r t i c a l l y .  

S i g n i f i c a n t  Ni-Cu-Pt  m i n e r a l i z a t i o n  i s  a s s o c i a t e d  a t  s e v e r a l  

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

d i s s e m i n a t i o n s  in  t h e  v o l c a n o c l a s t i c  a n d  s e d i m e n t a r y  h o s t  rocks .  



7.0 MAGNETOMETER SURVEY 

7.1 Instrumentation 

Two G e o m e t r i c  Model G-856 AX p o r t a b l e  p r o t o n  p r e c e s s i o n  

m a g n e t o m e t e r s  w e r e  used.  O n e  o f  t h e  u n i t s  was  used  t o  t a k e  r e a d i n g s  o n  

t h e  l i n e  g r i d  a t  25 m i n t e r v a l s .  T h e  o t h e r  u n i t  was  p l a c e d  s t a t i o n a r y  on  

t h e  b a s e l i n e .  

D a t a  from b o t h  i n s t r u m e n t s  was dumped i n t o  a  Z e n i t h  ZlOO p o r t a b l e  

c o m p u t e r .  D i u r n a l  c o r r e c t  i o n s  w e r e  made a u t o m a t i c a l l y  us ing  G e o m e t r i e s  

MAG PAC s o f t w a r e .  

7.2 I V  Claim Block (by  J. C. Graham M.Eng., G e o p h y s i c a l  

E n g i n e e r )  

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

F i g u r e  6 .  T h e  s u r v e y  a r e a  h a s  s t r o n g  m a g n e t i c  r e l i e f  ( g r e a t e r  t h a n  7 ,000 

gammas),  which  i s  t y p i c a l  of a r e a s  u n d e r l a i n  by u l t r a m a f i c  r o c k  t y p e s .  

T h e  main anomaly  i s  a  h igh  m a g n e t i c  f i e l d  s t r e n g t h  z o n e  t r e n d i n g  

n o r t h w e s t e r l y  a c r o s s  t h e  s u r v e y  g r i d  f rom 9600N/9400E t o  10500N/9450E.  

T h e  anomaly  c o r r e s p o n d s  t o  a n  u l t r a m a f i c  dyke .  T h e  c h a r a c t e r i s t i c s  of 

t h e  m a g n e t i c  f i e l d  i n d i c a t e  t h e  d y k e  d i p s  t o  t h e  s o u t h w e s t .  T h e  anomaly  

h a s  a n  a p p a r e n t  s t r i k e  l e n g t h  of a p p r o x i m a t e l y  900 m ,  i s  o p e n  i n  b o t h  

d i r e c t i o n s ,  a n d  a v e r a g e s  a b o u t  100-150  m in wid th .  

T h e r e  i s  a low f i e l d  s t r e n g t h  z o n e  f l a n k i n g  t h e  anomaly  t o  t h e  n o r t h ,  

p r o b a b l y  d u e  t o  t h e  d i p o l e  n a t u r e  of t h e  s o u r c e ' s  m a g n e t i c  f i e l d  b u t  

poss ib ly  i n d i c a t i n g  a n  a l t e r a t i o n  z o n e  r e l a t i v e l y  d e p l e t e d  in  m a g n e t i c  

minera l s .  

T h e  anomaly  i s  p a r a l l e l e d  by a  300 m l o n g  h igh  f i e l d  s t r e n g t h  z o n e  



t rending from 10100N/9525E t o  lO3OON/95 7 5 N .  This subsidiary anomaly is 

more than 3,000 gammas above loca l  background levels ,  and is probably due 

t o  a  pod of ul t ramafic  rock r e l a t e d  t o  t h e  main dyke. The magnetic 

contours  t h e r e  ind ica te  t h e  dyke i s  displaced by about  7 5  m ,  possibly 

faul ted .  

In the  nor theas te rn  p a r t  of t h e  survey grid (10300N/9850E) t h e r e  is a  

2 s t a t i o n ,  s ingle l ine anomaly approximately 2,s 0 0  gammas above loca l  

background. The anomaly may ind ica te  an ul t ramfic rock type  similar t o  

t h a t  responsible fo r  the  above-mentioned anomaly. 

7.3 V Claim Block 

A s t rong band of magnetic highs s t r i k e s  across  t h e  claims in a  

northwester ly d i rec t ion .  Magnetic re l ie f  above background up t o  6000 

gammas. The out l ine  of the  ul t ramafics  appears  t o  c o r r e l a t e  fa i r ly  well 

with 58,000 gamma contour .  A major f l e x u r e ( ? )  occurs  on l ines 1 0 , 9 9 5 N  

and 11,115N ( s e e  f igure  7 ) .  This may ind ica te  a  f a u l t  s t r u c t u r e .  

Line 10,325N 9500-97003 shows a  magnetic high in t h e  order  of 2 0 0 0  

gammas. This may ind ica te  disseminated pyr rho t i t e  mineralization. 



8.0 VLP EM SURVEY 

8.1 Instrumentation 

UNIT: Sabre Electronics 27 (see Appendix IV) 

STATION: Seattle 

8.2 Introduction 

Slope angles were noted regularly. All plotted data was Fraser 

filtered. Alldipangleswere read facing south. Two testlineswere 

run over the Canalask deposit. Strong anomalous dip angles in the 

order of +50° were obtained. 

The Canalask deposit (500,000 tons) consists of massive 

sulphides, p y r i t e - p y r r h o t i t e - c h a l c o p y r i t e  running 1.68% Nickel and 

0.03% Copper. 

A unusual feature is the lack of magnetic response over the 

orebody. This observation was corroborated by Cathro (1987). 

8.3 IVClaims (by J.C. Graham M.Eng., Geophysical 

Engineer) 

The Fraser Filtered dip angle measurements are presented as 

profiles on Figure 10. Positive values indicate conductive areas. 

The strong magnetic anomaly described above (Sec. 7.2) 

correlates very well with a highly conductive zone. The filtered dip 

angles generally reach a maximum (general greater than 40 units) at 

the same stations as the magnetic field strength maxima. VLF-EM 

field strength values range up to 100% (relative to an arbitrarily 



selecteddatumlevelof about 35%), indicating a strong concentration 

of current flow in or near the dyke. The cause of the high 

conductivity is not known, but since the dyke is hydrothermally 

altered, the conductivity may be due to permeability associated with 

the structurehostingthe dyke. An alternate explanation is that the 

conductivity is due to massive metallic mineralization. 

There is no conductivity anomaly related to the 2 station single 

line magnetic anomaly noted in the northeastern part of the survey 

grid. 

The strongly magnetic conductive zone is an intriguing target. 

Further work should include a soil geochemistry survey followed up by 

a trenching program. 

8.4  V Claims 

Several anomalies were outlined (see Figure 5) within the claim 

boundaries. 

L9480N, 9650E: + 40' in sediments 

L9480N, 9850: + 25' in ultrabasics 

L10,000N, 10,100N/10,200N/10,325N: + 20' on the contact zone 

between sediments and ultrabasics. This anomaly has a strong linear 

continuity and could be associated with sulphides 

L10,750N/10,875N: + 35'-40' in ultrabasics. 

L10,995N: + 40' in ultrabasics, possibly off set to the right 

which corresponds to the flexure in the magnetic contours and may 

indicate a faulted linear structure with possible sulphides. 

L11,485N/L11,615N/ll,75ON up to + 40' fairly strong linear 

continuity in ultrabasics. Sulphides possible. 



9.0 DISCUSSION A N D  RECOMMENDATIONS 

9 .1  D i s c u s s i o n  

Two t y p e s  of d e p o s i t s  h a v e  b e e n  e n c o u n t e r e d  on t h e  C a n a l a s k  g round .  

a )  A mass ive  s u l p h i d e  d e p o s i t  of 500,000 t o n s  g r a d i n g  1.68% Ni a n d  

0.03% Cu wi th  minor P la t inum v a l u e s .  T h e  C a n a l a s k  d e p o s i t  was  emplaced  

in  t h e  v o l c a n i c  h o s t r o c k ,  some 1 3 0  m e t e r s  n o r t h  of t h e  u l t r a b a s i c  i n t r u s i v e .  

b)  D r i l l  h o l e  73-7,  400 m e t e r s  NW of t h e  s t a r t  of  t h e  p r e s e n t  

b a s e l i n e  a t  12 ,000N/10 ,000E e n c o u n t e r e d  3  m of m i n e r a l i z a t i o n  0.13 o z / t  

P t ,  0.04 o z / t  Pd,  0.33% Cu, 0.94% Ni. 

Look ing  f o r  s imi la r  d e p o s i t s  in  o v e r b u r d e n  c o v e r e d  a r e a s  i s  

c o m p l i c a t e d  by t h e  c o n t r a d i c t i n g  a n d  e r r a t i c  g e o p h y s i c a l  r e s p o n s e s .  

T h e  C a n a l a s k  d e p o s i t  i s  p i c k e d  u p  v e r y  we l l  by V L F  EM b u t  shows no  

m a g n e t i c  h igh  e v e n  t h o u g h  i t  c o n s i s t s  mos t ly  of  N i c k e l i f e r o u s  p y r r h o t i t e  

which  i s  normal ly  s t r o n g l y  m a g n e t i c .  

T h e  a r e a  of DH 73-7  shows n e i t h e r  m a g n e t i c  r e l i e f  o v e r  t h e  

b a c k g r o u n d  n o r  V L F  EM anomal ies .  D i s s e m i n a t e d  s u l p h i d e s  a r e  f a i r l y  

common in t h e  h o s t  r o c k s  a s  we l l  a s  t h e  u l t r a m a f i c s .  T h e  u s e f u l n e s s  of 

g e o p h y s i c a l  m e t h o d s  i s  t h e r e f o r e  q u i t e  l imi ted .  

R e c e n t  e x p l o r a t i o n  r e s u l t s  a t  t h e  W e l l g r e e n  d e p o s i t ,  which  i s  b e i n g  

d e v e l o p e d  by G a l a c t i c  R e s o u r c e s  in  e x a c t l y  t h e  same  u l t r a m a f i c  b e l t ,  shows 

t h a t  t h e  m i n e r a l i z a t i o n  i s  f o u n d  in  h igh  g r a d e  pods  a s  w e l l  a s  d i s s e m i n a t e d  

in  t h e  v o l c a n i c  a n d  s e d i m e n t a r y  f o o t w a l l  a n d  h a n g i n g  wa l l  rocks .  P r e s e n t  

d r i l l  i n d i c a t e d  r e s e r v e s  a r e  50 mil l ion t o n s  g r a d i n g  0.026 o z / t  P t ,  0.014 

o z / t  Pd,  0.67% Cu, a n d  0.36% Ni w i t h  a d d i t i o n a l  v a l u e s  in  C o b a l t  a n d  o t h e r  

p la t inum g r o u p  m e t a l s  ( v a r i o u s  news r e l e a s e s ) .  



9.2 R e c o m m e n d a t i o n s  

R e v e r s e  c i r c u l a t i o n  d r i l l i n g  is recommended on  t h e  V c l a i m s  a c r o s s  

t h e  u l t r a m a f i c  i n t r u s i v e s  a n d  on  e i t h e r  s i d e  in  " f e n c e 1 '  l i k e  p a t t e r n s .  T h e  

a r e a  of i n t e r e s t  i s  q u i t e  swampy,, s o  t h e  d r i l l  s h o u l d  b e  mounted  on a  

Nodwell  t r a c k  c a r r i e r .  Th i s  t y p e  of d r i l l i n g  i s  c o n s i d e r a b l y  c h e a p e r  t h a n  

diamond d r i l l i n g  a n d  moves b e t w e e n  h o l e s  c a n  b e  made in a  m a t t e r  of hours .  

S t r u c t u r a l  i n f o r m a t i o n  i s  of c o u r s e  n o t  a v a i l a b l e  b u t  a  l a r g e  sample  i s  

c o l l e c t e d  e v e r y  5  f e e t  a n d  a s s a y  r e s u l t s  a r e  a c c u r a t e .  P r e v i o u s  diamond 

d r i l l i n g  i n  1973 a n d  1986 show l a r g e  c o r e  l o s s e s  in  s u l p h i d e  z o n e s .  T h i s  

t y p e  of l o s s  wi l l  b e  e l i m i n a t e d .  I n i t i a l l y  a  5000 '  p rogram i s  recommended.  

T h e  s t r o n g  c o i n c i d e n t  M A G - E M  anomaly  on  t h e  I V  c l a i m s  s h o u l d  b e  

i n v e s t i g a t e d  by s o i l  sampl ing a n d  s u b s e q u e n t  b u l l d o z e r  t r e n c h i n g  w i t h  

d r i l l i n g  t o  fo l low if  w a r r a n t e d .  



10. COST ESTIMATE 

REVERSE CIRCULATION DRILLING 

5,000 ft @ $20/ft (all inclusive) 

ASSAYS 

1000 @ $25 

GEOLOGICAL SUPERVISION 

1 geologist 50 days @ $300 
1 helper 50 days @ $100 

SOIL SURVEY IV CLAIM GRID 

CAMP COSTS 

50 days @ $60.00 

TRANSPORTATION 

BULLDOZER TRENCHINGIDRILL ACCESS 

CONSULTANTS, REPORTS, ETC. 

subtotal 

Contingencies (approx. 5%) 

TOTAL : 

Respe.ctfully -- submitted, 
c-- 

-/--- 

R. Wolfe, P.Eng. ,;?it:, , - "\ 
August 5, 1988 ~ 
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I ,  ROBERT WOLFE, of Vancouver, B.C., do hereby certify that: 

1. I am a Consulting Geological Engineer with an office at 
3919 West 31st Avenue, Vancouver, B.C. 

2.0 I am a graduate of the Universit of Alberta with a B.Sc. 
degree in Ph sics and Geolo y. x f also took an extra year of 

, geology at t e University of B.C. in 1963-64. 

3.0 I have practiced my profession since 1964, while being employed 
by such companies as KennCo (Western) Exploration, Meridian 
Exploration Syndicate, (Canex Aerial Exploration Ltd., Noranda 
Mines Ltd., Home Oil Canada Co.), Orequest Syndicate (Granby 
Mining Co., Home Oil Co., Homestake Silver Mines). 

4. I have been in private independent practice since 1968. 

5. I have been a member in good standing of the Association 
of Professional Engineers of the Province of British 
Columbia since 1967 and the Association of Professional 
Engineers of Yukon Territory since 1972. 

6. I am a director and officer of Polestar Exploration Inc. 

Dated this 5th day of August, 1988, 

Robert Wolfe, P. 
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SABRE MODEL 27 
VLF-EM RECEIVER 



4 2 4 5  EAST HASTINGS STREET BURNABY. B.C. V S C  2JS TELEPHONE: 201-1 

SABRE MODEL 27 VLF-EM RECEIVER 

The model 27 EM u n i t  wae designed o r i g i n a l l y  f o r  a  l a r g e  

Canadian mining company t o  overcome t h e  d e f i c i e n c i e s  

i nhe ren t  i n  e x i s t i n g  u n i t s .  . 

The instrument  i s  s o  s t a b l e  and s e l e c t i v e  t h a t  completely 

r e l i a b l e  measurements can be made on d i s t a n t  s t a t i o n s  wi thout  

i n t e r f e r e n c e  from nearby powerful t r a n s m i t t e r s ,  S t a b i l i t y  and 

s e l e c t i v i t y  a r e  e s p e c i a l l y  i m p o r t a n t  when making f i e l d - s t r e n g t h  

measurenents, which a r e  now being emphasized a s  a means o f  

l o c a t i n g  conductors.  ' 

Thia E2.I r e c e i v e r  is very compact, r e q u i r e s  no earphones o r  
? 

loudspeakers  and is housed i n  a  heavy sco tch  s a d d l e  l e a t b e r  cas  
I 

A l l  o f  t he se  f e a t u r e s  add up t o  make an  i d e a l  one-man EM u n i t  o  

unexcel led  e l e c t r i c a l  pekformance and mechanica1,ruggedness. 

SPXIFICATIONS - 
Source of P r i m a ~ g  F i e l d  - VLF r a d i o  s t a t i o n s  ( 1 2  t o  24 KHz. ) 

Number of S t a t i o n s  - 4, s e l e c t e d  by switch;  Cu t l e r ,  Main on 

13.8 KHz. and S e a t t l e ,  Washington on 18.6 KBz. a r e  s t andard ,  

l e a v i n g  2  o the r  s t a t i o n s  t h a t  can be s e l e c t e d  by t h e  u se r ,  

Types of  14easurement 

1; Dip angle  i n  degrees,  r e a d  on a  meter-type ioc l inomete r  
0 0 

witb  a  range of  + 60 and an accuracy o f  - + f . 
8 

2, F i e l d  s t r e n g t h ,  r ead  on a  meter-and a p r e c i s i o n  d i g i t a l " r  

:". 
I,  

-.i' 
1.f: . , 

' 

d i a l  with an accuracy exceeding 1%. 

3.  Out o f  phase component, r e a d  on t h e  f i e l d  s t r e n g t h  meter a s  

a r e s i d u a l  r ead ing  when measuring t h e  d i p  angle.  



SABRE MODEL 27 VLF-EM RECEIVER - ( cont inued)  

Dimens i o n s  and Weight 

B a t t e r i e s  

8 a l k a l i n e  p e n l i t e  c e l l s .  The instrument w i l l  run cont inuous ly  

on 1 s e t  of b a t t e r i e s  for  c v e r  200 hours;  S o  t h a t  i n  normal 

on-of f  u s e ,  t h e  b a t t e r i e s  w i l l  l a s t  a l l  season .  The b a t t e r y  

c o n d i t i o n  under l o a d  i a  shown by pushing a but ton  and reading  

v o l t a g e  on t h e  f i e l d  s t r e n g t h  meter. 



VLF -EM OPERATING INS'lRUCTIONS 

% - m ,  * ; *  

. - - Tbe equipment i s  o p e r a t e d  i n  t h e  u s u a l  way a s  f o l l o u e :  

I*  Witb t h e  ins t rument  h e l d  h o r i z o n t a l  i n  f r o n t  of you, 
t u r n  around u n t i l  a n u l l  appear s  on t b e  f i e l d  ~ F r e n g t h  
meter. You shou ld  now be f a c i n g  t h e  station. , /  

2. Witb t h e  rece' iver s t i l l  i a c i n g  t h e  s t a t i o n ,  l i f t  i t  t o  t h e  
v e r t i c a l  p o s i t i o n  and r o t a t e  i t  s l i g h t l y  i n  t h e  v e r t i c a l  

! 1 1 ~ "  plane  t o  your r i g h t  o r  l e f t  u n t i l  t h e  b e s t  n u l l  appear s  on 
. : t h e  f i e l d  s t r e n g t b  meter, 'Record t h e  a n g l e  on t h e  

inc l inometer  a t  which t h e  n u l l  appears ,  Thin i s  t b e  D I P  ANGLE 
( P o s i t i v e  o r  n e g a t i v e ) .  

3. Return the  ins t rument  t o  t h e  h o r i z o n t a l  p lane  and t u r n  - 
i around u n t i l  t h e  f i e l d  strength meter l a  a t  i t s  maximum 

;. reading.  S e t  t h i s  maximum ree'ding a t  100 on t h e  meter and 
1 r e c o r d  the  r e a d i n g  on t h e  g a i n  c o n t r o l  d i a l .  Th i s  i s  t b e  

i 

F i e l d  S t r e n g t h  Reading, 
I y, Repeat s t e p a  1, 2 and 3 sf eacb  s t a t i o n .  

7" . 
5: TO t e s t  t h e  b a t t e r i e s  t u r n  t b e  'power h i t c h  on and push the 

t e s t  but ton ,  The f i e l d  s t r e n g t h  meter shou ld  r e a d  above t h e  r e  
. mark. Ba t t e ry  l i f e  is  approximately 200 boura and if t h e  

instrument  is t u r n e d  off between read ings ,  t h e  b a t t e r i e s  s h o u l  
l a s t  f o r  an  e n t i r e  season. 

NOTE: A n  a l t e r n a t i v e  way o f  measuring f i e l d  s t r e n g t b  is a s  
follows: 

Proceed a s  i n  s t e p  3,  s e t t i &  t h e  meter t o  100. Now push 
8 . t h e  f i e l d  a t r e n g t h  b u t t o n  (marked FS) end the meter w i l l  
813 r e a d  50. (If it doesn ' t ,  a d j u s t  t h e  g a i n  c o n t r o l  slightly). 

Leare  t h e  Gain  C o n t r o l  s e t t i n g   hare it i s  and t a k e  
comparative F i e l d  S t r e n g t b  r e a d i n g s  a t  eacb  s t a t i o n  by 
p r e s s i n g  t h e  F i e l d  S t r e n g t b  b u t t o n  and r e c o r d i n g  t h e  meter 
reading ,  which w i l l  v a r y  from i t s  Base S t a t i o n  Reading as 
you pass  over  conduc t ive  zones. 



BEZECTION OF STATIONS: 

Tbe s t a t i o n s  a r e  s e l e c t e d  by t b e  swi tch  on t h e  c o n t r o l  panel,  
with t h e  fo l lowing a b b r e v l a t  ions  being used; 

C - C u t l e r ,  Maine. Frequency = 17.8 Khz. 
3 u S e a t t l e ,  Wash. Frequency s 18.6 Khz. 
A - Annapolis, Md. Frequency n 21.4 Khz. 
H n Hawaii. Frequency n 23.4 Khz. 

The two most useful  s t a t i o n s  a r e  Cu t l e r  and S e a m 5 a n d  t h e s e  
w i l l  be  used a lmost  exc lu s ive ly .  Note t b a t  S g a t t l e  is off  t h e  
air f o r  s e v e r a l  hours on Thursdays f o r  maintenance (between 
10 A.M. and 2 P.M. u s u a l l y ) . , - C u t l e r  i a  off  t h e  a i r  f o r  the 
same l eng th  of t ime every ~ r i d a ~ ; '  

L-/ 
I$ Equipment f a i l s  t o  opera te :  

(a )  Check t h a t  s t a t i o n  i a  t r a n s m i t t i n g  ( s e e  above).  If one 
s t a t i o n  appears  t o  be  dead, check another  one t o  s e e  i f  
it i s  ope ra t i ng  normally. 

- (b) Cbeck b a t t e r i e s .  If t h e y  r e a d  low o r  t h e  read ing  begins  t o  

\ - drop  a f t e r  t h e  t e s t  b u t t o n  l a  h e l d  down f o r  a  few seconds, r e p l a c e  them. Note a l s o  t h a t  t h e r e  a r e  8 b a t t e r i e s  i n  t h e  
instrument  and they  cannot  be i n d i v i d u a l l y  checked by t h e  
t e s t  but ton.  If t h e  b a t t e r i e s  bave been i n  t h e  u n i t  f o r  a 
long time it i s  p o s s i b l e  t h a t  one i s  dead o r  very  weak b u t  
t h a t  t h e  t o t a l  vo l t age  i n d i c a t e d  by t h e  t e s t  bu t ton  i s  near 
normal. It i s  cheap insurance  t o  i n s t a l  new b a t t e r i e s  
be fo re  s t a r t i n g  a  b ig  survey. 

( 0 )  11 u n i t  s t i l l  f a l l s  t o  o p e r a t e  check t b a t  b a t t e r y  . 
connectors  a r e  t i g h t ,  t b e n  cbeck wi r ing  of  b a t t e r y  
connectors f o r  breaks  o r  damage. 



3 E TA'I LED 
OPERATING INSTRUCTIONS 

SABRE VLF-EM RECEIVER 

INTRODUCTION: 

The VLF-EM method u t i l i z e s  e l e c t r o m a g n e t  f i e l d  

I t r a n s m i t t e d  from r a d i o  s t a t i o n s  i n  t h e  15-25 K Hz r a n g e .  

The s i g n a l s  a r e  p r o p a g a t e d  w i t h  t h e  magnet ic  component o f  

< .  t h e  f i e l d  b e i n g  h o r i z o n t a l  i n  u n d i s t u r b e d  a r e a s .  . 

1 C o n d u c t i v i t y  c o n t r a s t s  i n  t h e  e a r t h  c r e a t e  

t s e c o n d a r y  f i e l d s ,  p roduc ing  a  v e r t i c a l  component and changes  i n  

t h e  f i e l d  s t r e n g t h  o r  ampl i tude .  Th.ese c o n d u c t i v e  a r e a s  may. 

. be l o c a t e d , .  and to a  d e g r e e ,  e v a l u a t e d  by measur ing t h e  v a r i o u s  

p a r a m e t e r s  of  t h i s  e l e c t r o m a g n e t i c  f i e l d .  

I The S a b r e  VLF-EM r e c e i v e r  i s  tuned  t o  r e c e i v e  any 4 

t r a n s m i t t e r  s t a t i o n s :  u s u a l l y  C-Cu t l e r  Maine, S - S e a t t l e ,  

1 11-Mavaii and P-Panama. 
t 

f The s t a t i o n  used  i n  tFie su rvey  sF~ould Be s e l e c t e d  
s o  t h a t  t h e  d i r e c t i o n  of t h e  s i g n a l  is r o u g h l y  p e r p e n d i c u l a r  

t o  t h e , d i r e c t i o n  o f  t h e  g r i d  l i n e s  which,  i n  t u r n ,  shoul&'% 

be l a i d  o u t  p e i p e n d i c u l a r  t o  t h e  r e g i o n a l  s t r i k e .  . c 
- I-.-- . 

NEASUREMENTS : 1 
The S a b r e  VLF-E?I r e c e i v e r  can  'he used t o  measure  1 t h e  

1 
f o l l o w i n g  c h a r a c t e r i s t i c s  of  t h e  VLF f i e l d .  

i (a) T i l t  a n g l e  of  r e s u l t a n t  f i e l d ;  

(b )  F i e l d  s t r e n g t h  o f  [a) h o r i z o n t a l  component o f  f  

Cb) v e r t i c a l  component o f  f i e  

F i e l d  Procedure  

The f o l l o w i n g  proccdur-e shou ld  be  f o l l o w e d  to 

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

h o r i z o n t a l  component of  t h e  V L F  f i e l d .  

.,. 
. I n i t i a l  F i e l d  S t r e n g t h  Adjustment  . -. 

'Ad jus t  t h e  g a i n  c o n t r o l  t o  p r o v i d e  a  s u i t a b l e  r e l a t i 1  

f i e l d  s t r e n g t h  measurement ,' a s  f o l l o r r s :  - 



(a) h o l d  r e c e i v e r  i n  h o r i z o n t a l  p o s i t i o n  (meter 
# C 

faccs h o r i z o n t a l )  and r o t a t e  i n  a h o r i z o n t a l  p l a n e  u n t i l  a 

n u l l  i s  i n d i c a t e d  on t h e  F . S .  m e t e r ;  r o t a t e  90' i n  t h i s  

h o r i z o n t a l  p l a n e  ( F .  S. me te r  r e a d s  maximum) 
" *  . ' + - , . ' .  

-2. . .' (b)  a d j u s t  f a i n  ' c o n t r o l  s o  t h a t  t h e  F.S. mete r  
I 

roads 100 

(.c] r e c o r d  g a i n  c o n t r o l  s e t t i n g  COO0 t o  999) .  

-' " . 
. : . . s o u t h e r l y . o r  e a s t e r l y  depending  on t r a n s m i t t e r  l o c a t i o n .  

Close gua rd  o v e r  g a i n  c o n t r o l  and do  n o t  r e a d j u s t  u n l e s s  a 

major f i e l d  s t r e n g t h  o c c u r s ,  
1 
& ,  . . 

The above p r o c e d u r e  s h o u l d  b e  c a r r i e d  o u t  

a t  t h e  b e g i n n i n g  o f  each  d a y ' s  s u r v e y  and checked d u r i n g , t h e  

day. 

Dip Angle  Measurement P rocedure  
. - , 1. Hold r e c e i v e r  . i n  h o r i z o n t a l  p o s i t i o n  and r o t a t e  

in t h e  h o r i z o n t a l  p l a n e  u n t i l  a n u l l  -- is obse rved .  This a l i g n s  

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

1 ) 
- +  < = , >  , . u 2.'  ring r e c e i v e r  up  t o  t h e  v e r t i c a l  p o s i t i o n  

(meter faces  v e r t i c a l )  and r o t a t e  t h e  r e c e i v e r  i n  t h e  v e r t i c a l  

plane  p e r p e n d i c u l a r  t o  t h e  t r a n s m i t t e r  d i r e c t i o n  u n t i l  a 
n u l l  o r  minimum r e a d i n g  is obse rved  on the f i e l d  s t r e n g t h  

meter. 
- - b  . . . 

I i.C L ,  3 .  Hold t h e  r e c e i v e r  i n  t h i s  f i e l d  s t r e n g t h  
n u l l  p o s i t i o n  and r e a d  t h e  i n c l i n o m e t e r  i n  d e g r e e s .  Record 

t h i s  d i p  a n g l e  o f  n u l l  a l o n g  w i t h  s i g n  C+ o r  -). 
b 

, . 

t l o r i z o n t a l  F i e l d  S t r e n g t h  Measurement P rocedure  
- .  . 1. Re tu rn  r e c e i c e r  t o  t h e  h o r i z o n t a l  p o s i t i o n .  

2 .  R e e s t a b l i s h  n u l l  b e a r i n g  i n  h o r i z o n t a l  p l a n e ,  

3 .  R o t a t e  r e c  i v e r  90' i n  t h e  h o r i z o n t a l  p l a n e .  6s 
4 .  Depres s  -"push b u t t o n  s w i t c h  and obse rve  

f i e l d .  s t r e n g t h  me te r  r e a d i n g  f o r  i u f f i c i e n t  time t o  o b t a i n  
F 5,  

on a v e r a g e  F.S.  me te r  r e a d i n g .  ( d e p r e s s e d  A m p - w i t c h  s lows  

needle  a c t i o n  and r e d u c e s  me te r  r e a d i n g  by h a l f .  The r e a d i n g  

 ill n o r m a l l y  r ange  around 5 0 ) .  >. -. 
-3.' . . 

5.  Record F . S .  r e a d i n g .  

; 2 
xk @' 



< , z ;  . 
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~ i l t ' h r i n ~  Techneque For V L F - E N  Dip Angle n a t a  

The s t a n d a r d  p r o f i l e  method o f  p r e s e n t i n g  d i p  

angie ,data  -. . may be  d i f f i c u l t  t o  i n t c r p r e t .  A f i l t e r i n g  

technique,' d e s c r i b e d  by. D . C .  F r a s e r  1969 (Geophysics ,  V .  34 

NO,. - .  1 6,~~; 958-467)  e n a b l e s  t h e  d a t a  t o  b e  p r e s e n t e d  on  a  p l a n  

~ ~ ~ p , w i t h  c o n d u c t i v e  a r e a s  d e f i n e d  by c o n t o u r s .  
1 . * '  

The f o l l o w i n g  e x p l a i n s  t h e  c a l c u l a t i o n : -  

5'  i % - p  . 
Line S t a t i o n  Nul l  
-....I 

F i l t e r  
8H ', $'  

. *. 

, - ,  % 3, 
h , ' . . ,  * .  ...- 
, . 

. . 
., , 

i . .  . . .  

,i " . I .. ' 
E' ..".. ... 8 . .. ,. . . 

. . . r .  . . . . . .  . 

? * t ' .  .. ., -': ,.' , - : ' 
...;h. .b. 7 -< : 

,.-. . . . 
*. .. 

. .  . 
r L 

0 E 
-1- E- 
L . .-  

2 E 
3 E 

. . 

4 E 
5 E 
6 E 
7 'E 
8 E 
9 E 

11 E  

1 2  E 

F i g .  1 i s  an example o f  a  f i e l d  s h e e t  showing 

n u l l : . a n g l e  r e a d i n g ,  f i l t e r e d  r e a d i n g  and r e l a t i v e  f i e l d  s t r e n g t  

Fig .  2 shows t h e . f i e l d  s h e e t  w i t h  f i l t e r  c a r d  overlaid:* 

- Tho m a l l  window i n  t h e  s i d e  o f  t h e  c a r d  shows t h e  f o u r  r e a d i n g  
< ,- 

used t o  c a l c u l a t e  t h e  f i l t e r e d  r e a d i n g ,  and an a r row showing 

that  the f i l t e r  r e a d i n g  i s  <: t o  - be  p l o t t e d  be_tween s t a t i o n  - 8E 

and .BE as i n d i c a t e d  i n  f i g  . 1. The c a r d l s  moved down t h e  

f i e l d  s h e e t ,  one r e a d i n g  a t  a t ime  a s  a  g u i d e  w h i l e  c a r r y i n g  

o u t  t h e  f i l t e r i n g  p rocedure .  Tfirougxout t f i e .mrveY'carc  ' 

must be t a k e n  t o  e n s u r e  t h a t  the f i . l t e r e d  d a t a  h a s  t h e  ' . 

corrcct s i g n .  The pos  o n l y  m e  p l 0 3 p d  3-r 

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

Crone s u g g e s t s  i n  i n s t r u c t i o n s  f o r  t h e  Radem 

V L B - W ,  t h e  u s e  o f  N-S o r  E-W n o t a t i o n  i n s t e a d  o f  (+ o r  -) 

signs, however f o r  f i l t e r i n g  a  s i g n  must  b e  s u b s t i t u t e d .  



The f o l l o w i n g  convent ion  may be used t o  e n s u r e  

.ha correct s i g n  of  f i l t e r e d  d a t a  and p r o v i d e  a c o n s i s t e n t  
. . .  trorsover,pattcrn when s t u d y i n g  t h e  p r o f i l e d  n u l l  a n g l e  d a t a .  

5" , s q . > r  s * .,: 3- 
. $  . 

~ ~ . . - ; ~ ~ ~ ~ ~ : , - - + - s ~  . . .,,., 1. .. When t a k i n g  a r e a d i n g ,  always f a c e  s o u t h e r l y ,  

r -  , 
-&-Cdh IR east -west  l i n e s ,  and always f a c e  e a s t e r l y  on n o r t h  

l ines.  , , , .  
I > 

, e 2.  Record d a t a  on f i e l d  s h e e t s  [ top  t o  bottom) 

i s  f{llowr: on N-S l i n e s  r e c o r d  from sou th  t o  n o r t h  
. p+- . 

3 : on E-W l i n e s  r e c o r d  from: wes t  t o  e a s t  
i . .>t 

, X 
q, ' 

(2 ,.. 3. P l o t  and p r o f i l e  d i p  a n g l e  d a t a  on p l a n  maps 

b c h g  map north o r  map wes t .  - 
0 S. 

. . . . 
, , t  

; *, , $ 2 
'* 

1.  r 
4 . The above conven t ion  w i l l  p r o v i d e  c o r r e c t  d a t a  

regrrd,lsss o f  t h e  p r o p e r t y  l o c a t i o n  r e l a t i v e  t o  t h e  t r a n s m i t t e r  
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