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INTRODUCTION 

LO CAT I 0 N 

The Dorothy Claims, which make up the Diane Property, are 

addacent t o  t he  eastern flank o f  the 5 a i t  Range, about 10 miles west  of 

Takla Landing and 65 miles northeast of Smithers, B.  C. The claims 

s t raddle  a previously unnamed small lake which i s  su i tab le  f o r  any of 

the f 1 oa t  pl anes currently avai 1 ab1 e a t  Trans-Provi nci a1 Ai r Servi ces I 

base a t  Tyhee Lake, southeast of Smithers. Also, the B .  C. Forest 

Service cleared a hel iport  on the southwest shore of Diane Lake 2 or 3 

years ago. Maximum re l i e f  on the property i s  only 200 ' .  However, the 

undergrowth i s  extremely thick and Devil 's C lub  i s  abundant. Only 

balsam and hemlock were noted by the wri ter .  

areas especially where the beaver have res t r ic ted  the ou t l e t  o f  the 

1 ake. 

There are a few swampy 

0 

AIM OF PROGRAM 

Early i n  1970, the Government released a ser ies  o f  aeromagnetic 

maps o f  a large 'sect ion of country north o f  Babine Lake. 

very intense magnetic high was noted on these maps and the Diane property 

was staked. 

A small b u t  

The wri ter  was unable t o  find any exposure d u r i n g  a t r a -  

verse of the anomalous area d u r i n g  the summer of 1970; however, some 

angular rhyol i te  and rhyolite porphyry f l o a t  was noted. 
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A camp was established on the ice  a t  Diane Lake in ear ly  

February, 1971, and about 1 2  l ine  miles of winter g r i d  was cut  and 

flagged. This g r i d  was surveyed w i t h  a Fluxgate magnetometer and a 
cj 

VLF (Radem) EM. The resu l t s  of this work are the subject o f  this 

report .  The f i e l d  work was contracted to  P. F. Bland o f  .Smithers, an 

experienced exploration f i e l d  man, and the maps were compiled by 

Versati le Drafting L t d .  of Smithers, B. C .  The wri ter  supervised the 

f i e l d  work and interpreted the resu l t s .  
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GEOPHYSICS 

MAGNETOMETER SURVEY 

Readings were taken every 200' along the g r i d  l i nes ,  which are  

400' apar t ,  using a "Sabre" Fluxgate Magnetometer. This instrument i s  

manufactured by Sabre Electronic Instruments L t d .  of Burnaby, B .  C.  A 

magnetic base l ine  was established by making a ser ies  o f  400' closed 

traverses along the base l ine  and correcting each short traverse fo r  

any diurnal variation. The base l i ne  was s ta r ted  by reading 0 N ,  2 N ,  

4 N ,  and 0 N again on the base l i ne .  

the base, the traverse was corrected by using the difference between 

the second and f i r s t  reading a t  0 N as a correction dis t r ibuted over the 

4 N and 2 N readings on a time basis. The second traverse was 4 N ,  6 N ,  

8 N ,  4 N and was similarly corrected. When the base l i n e  was estab ished, 

the operator could s t a r t  a t  any point on the base l i ne  and t i e  i n  a any 

of the other base l i ne  s ta t ions .  Thus, the f i e l d  readings a re  more f re -  

quently t ied into a base than would be the case i f  a base s t a t ion  was 

read a t  camp morning and n i g h t  as i s  usually the case. 

Using the f i r s t  reading a t  0 N as 

0 

The magnetic observations taken d u r i n g  the survey are  plotted 

on Map #1 and are included i n  the pocket of this report .  The map is  

drawn a t  1" = 400' and the magnetic data is  contoured a t  200 gamma 

intervals  . 
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RESULTS 

cj 
A 5,000 gamma anomaly was located f a i r l y  close t o  where the 

Government aeromagnetic sheet indicated a magnetic high. A second high 

may be developing t o  the northwest as indicated by the h i g h  readings on 

the most northerly l ine  although the Government map (see Page 1B) does 

not show a continuation of the anomaly. 

A1 though the magnetic h i g h  appears d i scree t  on the aeromagnetic 

sheet ,  the ground survey suggests t ha t  i t  may be longer than shown on 

the map. I f  t h i s  i s  so, the cause o f  the anomaly i s  probably a basic 

intrusive o r  some other highly magnetic geological u n i t ;  however, the 

poss ib i l i ty  also ex is t s  t h a t  the anomaly is  due t o  magnetite i n  a con- 

t a c t  metamorphic environment. In f a c t ,  the sharp drop-off i n  values t o  

the northeast o f  the magnetic h i g h  suggests a contact. c1, 
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RADEM SURVEY 

EQUIPMENT AND SURVEY 

The Radem u n i t  used i n  the  survey i s  a l-man EM r a d i o  r e c e i v e r  

u t i l i z i n g  the 12 t o  24 k i l o c y c l e  Un i ted  States Naval Communication 

Broadcast S ta t i ons .  I t  was b u i l t  by Crone Geophysics L imi ted,  3607 

Wolfedale Road, Mississauga, Ontar io .  

than normal EM frequencies and i s  capable o f  de tec t i ng  disseminated 

s u l f i d e s ;  however, due t o  the  h igh  frequency, i t  i s  a f f e c t e d  by c l a y  

and o t h e r  conductive overburden. 

a re  i nc luded  as Appendix I o f  t h i s  r e p o r t .  

The ins t rument  u t i l i z e s  h ighe r  

Some type curves and s p e c i f i c a t i o n s  

In-phase ( d i p  angle) readings were taken us ing  the  Sea t t l e ,  

The r e s u l t s  are p l o t t e d  on Map #2 ac- Washington, s t a t i o n  (18.6 kc) .  

companying t h i s  r e p o r t .  
c11 

RESULTS 

The EM p r o f i l e s  i n d i c a t e  cover i n  excess o f  50' over  most o f  

the g r i d  except  i n  the immediate v i c i n i t y  o f  the most i n tense  p a r t  o f  

t h e  magnetic anomaly. 

t h e  l a k e  around 16 N between 2 E and 10E. Conductive overburden i s  

a l so  i n d i c a t e d  eas t  o f  the l a k e  on L ine  24 N between 14 E and 20 E and 

The cover appears t o  be somewhat conduct ive under 

on L ine  28 N between 12 E and 24 E. 



- 6 -  

Four very weak crossovers occur on Line 36 N a t  24 W ,  Line 

24 N a t  26 W ,  Line 16 N a t  2 E ,  and on Line 1 2  N a t  18 W .  

over on Line 16 N i s  probably an edge e f f e c t  of  the conductive cover 

under the lake to the east .  The other three weak crossovers are a l l  

within the mag h i g h  zone. 

of  weak conductivity w i t h i n  a contact metasomatic environment o r  they 

may simply r e f l e c t  the contact between a highly magnetic ( f o r  instance, 

The cross- 'cs 

These crossovers can be due e i t h e r  t o  zones 

a basic intrusive)  geologic u n i t  and the country rock. 
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SUMMARY OF EXPENSES 

Trans-Provincial Airl ines L t d .  - February 1 
February 4 
February 15 
February 22 

P .  F. Bland - as per contract  
Drafting and Report Preparation 

TOTAL 

$ 98.00 
156 .OO 

24.00 
156.00 

1,660.00 

500.00 

$2,594.00 



DECLARATION OF PROJECT CHARGES 
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CONCLUSIONS AND RECOMMENDATIONS 

b 
B o t h  the ground mag and ground EM surveys a t  Diane Lake sug-  

gest t h a t  the airborne mag h i g h  located by the Government flying could 

u 

be caused by ei ther :  

( a )  a h i g h l y  magnetic rock u n i t  such as  a basic intrusive; o r  

( b )  magnetite w i t h i n  a contact metasomatic environment. 

I f  the mag h i g h  does r e f l e c t  contact metasomatism, the presence o f  

sulf ides  could eas i ly  be determined by an induced polarization survey. 

I n i t i a l l y  Lines 1 2  N ,  24 N;and 36 N should be r u n  from the shore of 

Diane Lake westwards. Soil samples should also be collected and 

i n i t i a l l y  tested f o r  to ta l  copper. 

Respectfully submi t t ed ,  

R.  W .  WOOLVERTON, P. E N G .  
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CASE H I S T O R Y  # 1 

FG4DEP.I AND DUAL FREQUENCY VERTICAL LOOP TRAVERSES OVER Ah' 
EXCELLENT CONDUCTOR BURIED AT MODERATE DEPTH ( 7 S 0 ) 0  TULLY 
TOWNSHIP, TIMP+IfF]S, OhTARIO.  

VERTICAL m P  
s c a l e  1" = 20° 

-:- LBO0 CDS 

- -. - -  I. 480 CB?3 

- .  

3Q 4 

. :.. ' 

1 

/ Graphitic c o n d u c t o r  with 10% pyrite 

Depth of overburden = 'PS0 

Overburden e x t e n d s  POP* at Peast one m i l e  i n  a l l  directions - 
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979 LAKESHORE ROAD E. 
PORT CREDIT. ONTARIO TELEPHONE 274-3704 

CASE HISTORY ii 1 March 1, 1968 

Two Radem (VLF Radio EM) Traverses i n  the  T i m m i n s  Area, Ontario. ’ 

The use of the  VLF radio t ransmit ters  a s  a n  EN primary f i e l d  
source i s  not new, but ra ther  one of the oldest  and e a r l i e s t  ( 1 9 2 9 )  
EM rnnethods. The recent revival  of t h i s  nethod is  due t o  t h e  q rea t ly  
increased power and r e l i a b i l i t y  of the t ransmit ter  s t a t ions .  T h e  
method s t i l l  h a s ,  however, i t s  o r ig ina l  advantages a n d  l imi ta t ions .  
I f  used prcperly it c a n  be very e f fec t ive ;  if pushed  beyon? i t s  Frasic 
l imi ta t ions  disappointing result ;  w i l l  he obtained. 
p ro f i l e s  i l l u s t r a t e  t h i s  point. 

i l l u s t r a t e s  the a b i l i t y  of the method t o  detect  the  three i n  echelon 
ore bodies. T h i s  i s  ra ther  remarkable from three  aspects:  1) n o  
other EN method (horizontal  loop, v e r t i c a l  loop - fixed and broadside, 
or JEM) .was capable of detecting even one of these ore lenses:  2 )  tne 
t raverse  crossed the yard of a producing mine, t h u s  operating i n  a n  
A r e 2  of high hydro noise: 3) the d ip  angles obtained w e r e  ve ry  larue,  

The ore lenses a r e  excellent conductors, but were not detected by 
previous EM surveys, due t o  t h e i r  being discontinuous and of lirnite? 
s i ze ,  

The following two 

The f i r s t  prof i le ,  over the C a n R d l a n  Jamieson Mine nea r  Tirnrninc,  

+30° t o  -30°, 

The second p ro f i l e ,  a l s o  from the T i m m i n s  area,, is a t raverse  over 
a strong conductor buried below 75 f t .  of c lay  and  sand  overburden. 
The RADEM pro f i l e  f a i l s  t o  detect  the  conductor which i s  c l e a r l y  oiit- 
l ined by the dual’frequency v e r t i c a l  loop survey. (Note: The r a t i o  of 
low frequency, 480 cps,  t o  high frequency, 1800 cps, i s  unity.)  This 
i l l u s t r a t e s  the i n a h i l i t y  of the VLF - EN method t o  penetrate t h e  over- 
burden. The VLF - EM method w i l l  produce large t i l t  angles from t h e  
c l ay  bed i t se l f .  These large angles will occur towards t h e  edge of t h e  
c l ay  bed and t h u s  complicate Interpretat ion i n  these areas. 

Concluslonr The VLF - EM method is  a highly e f f ec t ive  and rapid 
reconnaisance tool ,  
I n a b i l i t y  t o  in t e rp re t  from $he results t h e  conductivity and shape 
of the conductor, U n t i l  more experience is  gained, t h i s  method 
should bb used i n  shallow (less than 30 f t . )  overburden areas.  

I t  is l imited by Its  high frequency and t h e  

J. Duncan Crone, 
Geophysicist. 

G E O P H Y S I C A L  C O N S U L T I N G  

E Q U l P M b l N T  O A L O B  4 R 5 N T A L O  

8 .  
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The d i r e c t i o n  of t h e  m a g n e t i c  component  of 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  (see F i g u r e  4 ) .  
example  

I n  t h i s  

FIGURE 4 ,  

R E W V E  R 
T t N \ y t N S ,  ONTAAtO 

. -7 
! ;  

F\E.LQ 

B A L 0 0 4  
PAN A M  A 

t h e  receiver a t  Timmins,  Canada,  i s  u s i n g  t h e  Panama S t a t , o n  t h a t  i s  d u e  
s o u t h  of Timmins.  T h e  no rma l  f i e l d  d i r e c t i o n  i n  t h i s  case w i l l  be h o r i -  
z o n t a l  i n  a n  east-west 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 .  
r e s u l t s  se lec t  a t r a n s m i t t e r  s t a t i o n  located i n  t h e  same d i r e c t i o n  a s  
t h e  qeoloqical  s t r i k e ,  W i t h  t h e  Timmins,  O n t a r i o ,  example  Panama 
s h o u l d  be used i n  areas of n o r t h - s o u t h  qeological s t r i k e  a n d  S e a t t l e  
Wash inq ton  i n  areas of east-west s t r ike,  
n o t  known t h e n  it i s  best t o  read t w o  s t a t i o n s  t h a t  a r e  located i n  d i r -  

Thus  f o r  maximum c o u p l i n q  a n d  t h e r e f o r e  best_ 

I f  t h e  geological s t r i ke  is  

- - -  e c t i o n s  p e r D e n d i c u l a r  t o  e a c h  other.  

The  U , S ,  n a v a l  VLF s t a t i o n s  a re  s h u t  down f o r  p e r i o d s  of 4 t o  8 
T h i s  shutdown s c h e d u l e  is  h o u r s  every week fo r  r o u t i n e  m a i n t e n a n c e .  

p u b l i s h e d  by t h e  U , S .  Navy and  i s  forwarded t o  RADEM u s e r s  by C r o n e  
G e o p h y s i c s .  

OPERATION OF THE RADEM RECEIVER:  

- T u r n  t h e  u n i t  ON by means of t h e  ON-OFF s w i t c h .  
a l l  day s i n c e  t h e  ba t t e ry  d r a i n  i s  very l o w .  

T h i s  c a n  be l e f t  o n  

- T u r n  t h e  s t a t i o n  selector 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 he  volume c o n t r o l  knob  s u c h  t h a t  t h e  s i g n a l  c a n  be c l ea r ly  
h e a r d  , 
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THE VERY LOW FREQUENCY RADIO TRANSMITTING STATIONS - - 

The p u r p o s e  of these s t a t i o n s  i s  t o  broadcast 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  use by s h i w  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 re  i n  the  process 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  a re  
located a t  C u t l e r  Maine,  A n n a p o l i s  Mary land ,  F o r t  C o l l i n s  Colorado, 
Sea t t l e  Wash ing ton ,  Balboa 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 O W ,  Cape A u s t r a l i a .  The  f r e q u e n c y  r a n g e  used var ies  b e t w e e n  
1 2  a n d  24 K C ' s  a n d  i s  t h u s  10 t i m e s  h i g h e r  t h a n  t h e  no rma l  f r e q u e n c i e s  
u s e d  i n  m i n e r a l  D 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 ized  bodies t h a n  
no rma l  EM equipment .  



Example of a RADEM traverse over a Banded Conductor in the Tirnmins area of Ontario. 
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TUNING 

BATTERIES 

STAT1 ON S 

0 WEIGHT 

Dip angle of resultant VLF magnetic field component from an inclinometer of & Y2 

degree sensitivity 

.1 
- .I 

Both audio (loudspeaker) and visual by means of an averaging field strength meter , 

Preset switch tuning 

2 of 9 volt Eveready # 216, independent test indicators 

Standard 5 stations - Cutler, Maine 17.8; Seattle, Wash. 18.6; Ft. Collins, Colorado 
20.0; Annapolis, Md. 21.4; Balboa, Panama 24.0 KCs. 

Optional - N.W. Cape, Australia 15.5; Lualualei, Hawaii 23.4; Rugby, England. 
16.0 KCs. 
Other stations as they become operational 

Receiver - 4 lb. Leather Case - 2 lb. Shipping Weight - 15 lb. 

PRICE - $2,250.00 Canadian RENTAL - $150.00 per month 
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