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Induced Polar iza t ion  and Resis t , ivi ty  Survey 

and 

V. L.F. R1ectromagneti.c Survey 

on t h e  

Brenda 1-7, Mayday 1-6, 9-1.1, l l c ,  15, Ted 1-6, 
Maybe 1-8, T e l l  1-4, Anchor lA, 2B, 3, 4, Mayday IA Fr. 

Brenda IA FR.,  June 1. FR. & 2 FR., Mayday 24 FR. 

Mineral Claims 

Noranda Exploration Company, Limited 

INTrlOmJCTION: 
The claims r e fe r r ed  t o  i n  this repor t  are r e g i s t e r e d  i,n t h e  name of 

Noranda Exploration Company, Limited (No Personal L i a b i l i t y )  , under opt ion from 

Ensbrook Mines Limited (N.P.L.). The claim names and record numSers are l i s t e d .  

C l a i m  Name 

Brenda 1-7 i nc lus ive  

Mayday 1-6 i nc lus ive  

. Mayday 9-11 inc lus ive  

Mayday I4 & 15 
Ted 1-6 i nc lus ive  

Maybe 1-8 inc lus ive  

T e l l  1-4 i nc lus ive  

Anchor IA &, 2B 

Anchor 3 & 4 
Mayday lA FR. 
Brenda 1A FR. 
June 1FR. & 2 FR. 

Mayday 24 FR. 

Record Rumber 

3129-2513 5 i nc lus ive  

20295-203 00 i nc lus ive  

21075-21077 inc lus ive  

21193 & 21194 
,!+6284-46289 inc lus ive  

45519-45526 i n c h  s ive  

48321-4%324 inc lus ive  

51312 & 51313 
51314 & 51315 
52561 
52562 
52563 52564 

‘ 52566 

The surveys described i n  t h i s  repor t  were conducted within t h e  bcundaries 

of t h e  above l i s t e d  mineral claims. 

on a l l  plan maps (Drawings No. 1, 2, 3 & 4). 
Claim boundaries and claim names a re  shown 
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The claims a re  loca ted  approximately 3 miles northeast  of McIeese Lake, 

B.C. 

highway No. 97 a t  McLeese Lake. 

Access t o  t h e  property i s  by a gravel  secondary road depart ing from 

Elevat ion of t h e  claim group ranges between 3,000 and 3,500 f e e t .  

Topographic r e l i e f  i s  gent le .  

access  within t h e  c1ai.m group. 

Several  o ld  logging roads pro t ide  good working 

The Induced Pola . r izat ion Survey and t h e  V.L.F. Electromagnetic Survey 

were ca r r i ed  out during t h e  period Iiiiay 17, 1972 and June 5, 1972. Both surveys 

were c a r r i e d  out by four  employees of Noranda Fxploration Company, Limited 

under t h e  d i r ec t ion  of R.C. Heim, P.Eng. and J . T .  Walker, Geophysicist. 

GEYRRAI, GFDMGY: 

A descr ip t ion  of t h e  geology within and surrounding t h e  claim group i s  

found on G.S.C. preliminary map 93B, Quesnel,  by H.W. Tipper,  1.959. 

The property i s  underlain mainly by a l t e r e d  volcanics  and sediments of 
62 

t h e  Cache Creek Group. These a re  intruded by Granite Mountain Intrmsives.  

GRID F'REPARATIOIJ: 

A previously prepared g r i d  on t h e  property has been extended where 

necessary t o  provide con t ro l  f o r  t h e  Induced Polarization and V.L.F. Electro- 

magnetic Surveys. The e x i s t i n g  g r i d ,  where necessary,  has been rechained and 

picketed t o  con t ro l  t h e  VIE-3M swvey. A l l  g r i d  l i n e  and base l i n e  preparat ion 

was ca r r i ed  out by Noranda Fxplorat ion Company, Limited f i e l d  personnel. 

TNDUCZll POLARIZATTODT AfTD R35ISTTVTTY SURVW:' 

The Induced Po la r i za t ion  and R e s i s t i v i t y  Survey was ca r r i ed  out u t iU-z ing  

Variable Frequency I.P. equipment omed by Noranda Exploration Company, Limited. 

Frequencies employed a re  0.30 Hz and 10 Hz. 

Induced Po la r i za t ion  i s  fu.l ly described i n  t h e  l i t e r a t u r e  and w i l l .  not be des- 

cr ibed i n  t h i s  repor t .  

The theory  of Variable Frequency 

0 



- 3 -  

Method : 

Throughout t h i s  I.P. and R e s i s t i v i t y  Survey t h e  following f i e l d  pro- 

cedure was c a r r i e d  out f o r  t h e  recorded readings a t  each 400 foot  st ,at ion along 
t h e  prepared g r i d  l i n e s .  A dipole-dipole e lectrode configurat ion (C2 C1 P1 P2) 
was employed with an electrode separation of 400 f e e t .  

i n t o  t h e  e a r t h  between e lec t rodes  C1 and C2.  

between t h e  porous pot e lectrodes P1 and P2 i s  measured. 

crew, one man s ta t ioned  a t  each e lec t rode ,  c a r r i e d  out t h e  survey t ranspor t ing  

e lec t rodes  and instruments s t a t i o n  t o  s t a t i o n  along t h e  survey g r i d  l i n e s .  

Current i s  i n j e c t e d  

The Induced vol tage developed 

The four  man f i e l d  

The following da ta  a r e  recorded a t  each s ta t ion :  

Grid loca t ion  of current  e lec t rodes  C,. and C2.  

Grid.  loca t ion  of p o t e n t i a l  e lec t rodes  P1 and P2. 

I n  addi t ion t h e  foil-owing e l e c t r i c a l  measurements a re  made and recorded: 

(1) Transmitter current  on-Frequency 10 Hz (Current, recorded i n  

Milliampers. ) 
Receiver measures developed voltage (recorded i n  mill.ivolt s .  ) 
Current maintained constant f requemy changed t,o 0.3 Hz. 

Recej.ver measures percent change i n  voltage caused s o l e l y  by t h e  

change i n  frequency of current .  

(Percent change of voltage recorded a s  Percent Frequency E f f e c t ) .  

( 2 )  

( 3 )  
( 4 )  

Note on Reading No. 4: 
By d e f i n i t i o n  Percent Frequency Effec t  i s  t h e  percent change i n  

R e s i s t i v i t y  when t h e  Resi-s t ivi ty  i s  calculated f o r  two frequencies.  

R e s i s t i v i t y  i s  d i r e c t l y  proport ional  t o  t h e  voltage and inverse ly  pro- 

por t iona l  t o  t h e  current .  

frequency, t h e  percent change i n  voltage equals percent change i n  resis- 

t i v i t y  and t h e  voltage change i n  percent i s  read di . rect ly  a s  Percent 

Frequency Effect .  

Provided t h e  current  i s  constant f o r  each 

The R e s i s t i v i t y  f o r  each el.ectrode s e t  up i s  ca lcu la ted  from t h e  recorded 

voltage and current  measurements and electrode separation i n  f e e t .  0 
For t h i s  survey, a t o t a l  of 23.8 miles of Induced Pol.ari.zatj.nn and 

R e s i s t i v i t y  was run. 
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Present a t ion  of Re silt s : 

The r e s u l t s  of t h e  Induced Po la r i za t ion  and R e s i s t i v i t y  surveys a re  

presented on p lan  maps with a sca le  of 1 inch equals  I+OO f e e t .  

Po la r i za t ion  response,  measured i n  Percent Frequency Effect  i s  p lo t t ed  and con- 

toured  on Thawing No. 1. Apparent R e s i s t i v i t y  values  i n  ohm f e e t  divided by 

2T a re  p lo t t ed  and contoured on Drawing No. 2. Readings f o r  each survey a r e  

p l o t t e d  a t  mid-point between g r i d  loca t ion  of C1 and P1. 

The Induced 

Discussion of Resiilt,s: 

Resul t s  of t h e  Induced Po la r i za t ion  survey show a background of 1 t o  2 

Three anomalous a reas  with a response g rea t e r  t han  

One anomalous a rea ,  ind ica ted  on l i n e s  /+W and 4E con- 

percent Frequency Effect .  

5% F.E. a re  indicated.  

firms t h e  r e s u l t s  of an e a r l i e r  I.P. survey on a pa r t  of t h e  property. 

second anomaly centred a t  approximately 563 + 14s has a response of 7.@ F.E. 

The t h i r d  anomaly s t r i k e s  approximately eastwe st  and i s  centred approximately 

4@d + 10s w i t h  a response of 11.5% F.E. 

A 

R e s i s t i v i t y  r e s u l t s  show a d i s t i n c t  r e s i s t i v i t y  lllowcc associated with 
0 

t h e  second and t h i r d  I.P. anomalous areas .  

VIF- EIXCTRONAGWTIC SURVEY: 

The Electromagnetic Survey was carrj-ed out uti l i .zi .ng a VLF-EM Receiver 

manufactured by Sabre Electronic  Instruments Ltd. , 1+245 East Hastings S t r e e t  , 
Burnaby , B . C . 

The operat ion and theory  of t h e  VU? - Electromagnetic method i s  described 

f u l l y  i n  t h e  l i t e r a t u r e .  

here.  , 

Only a b r i e f  ou t l i ne  of t h e  method w i l l  be discussed 

The W-EM method employs V.L.F. r ad io  s igna l s  i n  t h e  15  - 25 KHz range 

as  a primary f i e l d  source. 

hor izonta l .  This normally hor izonta l  electromagnetsic fie1.d can be l o c a l l y  dis-  

t o r t e d  by many f a c t o r s ,  one of which i s  t h e  presence of an e l e c t r i c a l  conductor 

e i t h e r  i n  o r  above t h e  ground. 

" h e  normal f i e l d  from these  V,L.F. s t a t i o n s  i s  

The d is tor t i .on  by a conductor w i l l  cause t h e  0 
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normally hor izonta l  f i e l d  t o  tilt. 
by measuring t h e  angle of n u l l  (minimum signal.) i n  a v e r t i c a l  plane,  t angen t i a l  

t o  t h e  wave f r o n t  of t h e  primary f i e l d .  

This  tilt, of t h e  f i e l d  can be observed 

For t h i s  survey, t h e  tilt angle of n u l l  was recorded a t  each 100-foot 

s t a t i o n  u t i l i z i n g  t h e  V.L,F, s igna l  from a t r ansmi t t e r  near Ciittl.er, Maine 

(frequency 17.6 KHz). A t o t a l  of 32.5 l i n e  miles of survey were conducted. 

F ie1  d Procedure : 

(1) With t h e  V.L.F. rece iver  held hor izonta l ly  ( rece iver  c o i l  axis horizon- 

t a l ) ,  r o t a t e  t h e  instrument i n  a hor izonta l  plane u n t i l  a n u l l  i s  

observed. 

of t h e  t r ansmi t t e r .  
d i r e c t i o n  i s  now known. 

f r o n t  of t h e  primary f i e l d .  

I n  t h i s  n u l l  pos i t i on ,  t h e  c o i l  axj s poin ts  i n  t h e  d i r e c t i o n  

The v e r t i c a l  plane perpendicular t o  t h e  c o i l  a x i s  
Thjs v e r t i c a l  plane i s  t a n g e n t i a l  t o  t h e  walre 

The operator  i s  now fac ing  t h e  t r ansmi t t e r .  

. (2) The rece iver  i s  now held upright  i n  t h i s  v e r t i c a l  plane ( rece iver  coil .  

axis ver tLca l )  and ro t a t ed  u n t i l  a. s i gna l  n u l l  o r  minimmrn i s  observed. 

While t h e  rece iver  i.s held i n  t h i s  null. posi.tion t h e  d ip  angle of t h e  

null i s  read on t h e  rece iver  inclimometer and recorded i n  degrees. A 

pos i t i ve  or negative s ign  i s  given each reading using t h e  following 

convent ion.  

Top of c o i l  axis t i l t e d  t o  r i g h t  of operator  - s ign  pos i t i ve  

Top of c o i l  a x i s  t i l t e d  t o  l e f t  of operator  - sign negative 

A t  each s t a t i o n ,  t h e  operator  records dip angle of n u l l  i n  degrees,  t h e  

g r i d  l i n e  and s t a t i o n  coordinates.  

I 

Presentat ion nf Ro,sults: 

The r e s u l t s  of t h e  survey a re  p lo t t ed  on two plan maps, each a t  a sca le  

of 1 inch equals  LOO feet , .  

readings.  

of 1 inch = 20 degrees. 

Drawing No. 3 shows a p l o t  of t h e  recorded d i p  angle 

These readings a re  p ro f i l ed  along each l i n e  using a v e r t i c a l  sca le  

Drawing No. 1, shows a plot, of t h e  f i l t e r e d  d i p  angle 

readings.  
values  a re  p lo t t ed  and contoured. 

Negative values  a re  ind ica ted  by t h e  negatjve s ign (-) only. PosStive 0 
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irs The fi.lt,eri.ng t9chniqu.e was developed. by D.C. Fraser  and p.ibbl.ri.shed i.n 

Geophysics, Vol. 31+ No. 6 (December 1969) Pp. 95t3-967. 
a re  performed by t h e  f i l t e r i n g  procedure. 

The folloviing funct ions 

0 
(1) The d i p  angle p r o f i l e s  a r e  phase shi.f ted by 90 (Anomalous p r o f i l e  

cross-overs and inf lec t i -ons  a re  now ind-icated by positj-ve values) .  

High frequency noise i s  at tenuated.  

The D.C. component i s  removed (This component i s  caused i n  part  
by topograyhy. ). 

( 2 )  

( 3 )  

Since t h e  anomalous cross-overs and i n f l e c t i o n s  of t he  p r o f i l e d  da ta  

a r e  converted i n t o  pos i t i ve  values  by t h e  fil.",ring, on1.y these  pos i t i ve  values  

a re  p lo t t ed  and contou.rcd. 

conductive zones within t h e  surveyed area.  

These pos i t i ve  contoured a reas  c l e a r l y  def ine t h e  

Discussion o f  Resul.t,s: 
The r e l a t i v e l y  high frequency used f o r  t h i s  survey (17.6 KXz), e.nd t h e  

nat,ii,re of t h e  ssdiat,ed. signal. prcduces a pri.mmy grounc! current  d i s t r ibu ted  

across  l a rge  areas  of t h e  ea r th .  The magnitude of thj .3  ground current  i s  
al tered.  by changes 3.n t h e  conductivitzy of t h e  e a r t h ,  producing measurable 

changes i n  t h e  ver t j -ca l  component of t h e .  electromagnetic f i e l d ,  
of t h e  cur ren t  flow, i n  l i n e  bettJeetI t h e  survey zone and t h e  transmit,t,er, 

0 

The d i r ec t ion  

appears t .o ernphasi-ze conducti.ve zones or iented general-ly i n  l i n e  with t h i s  

current  flow. 

The f i e l d  r e s u l t s  presented i n  p r o f i l e  form on Drawing No. 
complex pa t te rn .  

f i c u l t .  

a much c l e a r e r  p ic ture  of t h e  conductive zoqes. 

show a 

I n t e r p r e t a t i o n  of t h e  r e s u l t s  i n  t h i s  form ~!oiil.d prove d i f -  

The f i l t e r e d  da ta  presented i n  contour form on Drawing No. 4 provides 

As with a l l  V P  - Electromagnetic surveys, a wild profusion of conduct,or 

pa t t e rns  i s  evident.  However, t he  conductive zones contained within t h e  

Induced Polar iza t ion  respons3.w areas  a re  s ign i f i can t .  These VLF-EM r e s u l t s  

add d e f i n i t i o n  t o  t h e  broad ill def5.ned Induced Polar iza t ion  anomalies. 
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RECOPMEI~UIATTO~JS A I D  CC)?.?CLIJSTONS : 

The r e s u l t s  of t h e  Induced Polar iza t ion  survey have h d i c a t e d  t h r e e  

Defini te  KIT - Electromagnetic conductors a r e  asso- s i g n i f i c a n t  anomalies. 

c i a t e d  with these  anomalies. 

The response ind ica ted  by t h e  Induced Polar iza t ion  r e s u l t s  i s  s u f f i c i e n t l y  

s t rong on t h e  t h r e e  anomal.ous a reas  t o  warrant inves t iga t ion  by d r i l l i n g .  

R.C. H e i m ,  P.Eng. 

1 J . T .  Walker 

Ge o phy s i  c i  st 



St, a t  ement of Qu a 1 i. f i c  a t  ions  

T, James T. Walker of t h e  Ci ty  of Vancouver, Province of B r i t i s h  

Columbia do c e r t i f y  t h a t :  

1. I have been an employee of N0rand.a Explorat.ior! Company, Limited 

s ince May 1958. 

2.  I have he ld  t h e  pos i t ion  of Geophysicist for Noranda Explorat.ion 

Company, Limited B r i t i s h  Col.umbia s ince June 1965. 

3. 1 am a member of t h e  Canadian I n s t i t u t e  of Mining and Metallurgy. 

Dated at. Vancouver 

t h i s  t+th day of 

Ju ly ,  197% James T. Walker 

Geophysicist 

Noranda X q l o r a t  i o n  Company, Limited 

(No Personal- L i a b i l i t y )  












