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SUMMARY 

A ground magnetometer and an induced polarization 
survey were completed on the Lennac Lake Copper Property during 

July 2 - July 20, 1972. 
low is coincident with the center of a large induced polarization/ 
resistivity anomaly occurring in the western part. of the grid area. 
Chalcopyrite mineralization is associated with the two anomalies. 

The results reveal that a small magnetic 

i 
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INTRODUCTION 

The Lennac Lake Copper Proper ty  i s  l o c a t e d  i n  the 

Babine Lake a r e a  of Cen t ra l  B.C. The p rope r ty  c o n s i s t s  of 1 3 2  

c la ims owned by Amax Potash L i m i t e d .  During t h e  pe r iod  J u l y  2 

t o  J u l y  20, 1972 t w o  geophysical  surveys w e r e  completed t o  a i d  

i n  the geo log ica l  e v a l u a t i o n  of the proper ty .  

r e p o r t  d e s c r i b e s  the ins t rumenta t ion ,  f i e l d  procedure and r e s u l t s  
ob ta ined  f r o m  the two surveys.  

The fol lowing 

A t  the r e q u e s t  of Amax Potash Limited and under the 

supe rv i s ion  of G.M. DePaoli an  induced polar iza t i .on  c o n t r a c t  

was awarded t o  Dennis F. Morrison, an independent geophys ica l  

c o n t r a c t o r .  

ments w e r e  ob ta ined  i n  the frequency domain and each l i n e  of the 

g r i d  was surveyed. 

Per c e n t  frequency effect and r e s i s t i v i t y  measure- 

A ground magnetometer survey was a l so  executed over  

the g r i d  b y  G.M. DePaoli. I n  a n t i c i p a t i o n  of r e l a t i v e l y  l o w  

magnetic g r a d i e n t s  a proton p recess ion  magnetometer w a s  employed 

for the survey. 

Locat ion and Access 

The prope r ty  i s  located w i t h i n  the Nechako P la t eau  84 

a i r  m i l e s  southwest of Topley Landing. I t  l ies i n  t h e  Omineca 
Mining Div is ion  a t  54O45'N l a t i t u d e  and 126°20'W longi tude.  

A c c e s s  is  a v a i l a b l e  by v e h i c l e  a long a g r a v e l  road from Topley 

on Highway 16 and by an  access road, cons t ruc t ed  by  AMAX i n  1971, 
l ead ing  from the Ful ton Lake road (Figure  2 ) .  

G r i d  Cont ro l  

The c o n t r o l  g r i d  c o n s i s t s  of 20.5 m i l e s  of c u t ,  chained 
and p icke ted  l i n e s .  

t r e n d s  120°. 

c u t  3000 feet  no r th  and south of the b a s e l i n e .  

cross l i n e s  w e r e  c u t  a t  800 foot i n t e r v a l s .  A l l  o f  the l i n e  cut-  

t i n g  was done by l i n e  of sight p i c k e t i n g  and azimuths w e r e  

p e r i o d i c a l l y  checked b y  compass. 

The c e n t r a l  b a s e l i n e  i s  9800 feet  long and 

Two t i e  l i n e s  p a r a l l e l  t o  the b a s e l i n e  w e r e  a l so  

Perpendicular  
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GENERAL GEOLOGY 

The property is underlain by a sequence of Jurassic 
basic to acid volcanic and equivalent intrusive rocks and minor 

sedimentary rocks of the Hazelton Group. 

'Ilr 

Porphyritic dykes of probable Early Tertiary age intrude 

the Hazelton Group rocks. Pyrite and chalcopyrite is associated 

with the dykes. 

. MAGNETOMETER SURVEY 
Introduction and Theory 

Because of the gentle topography and the abundance of 

lakes and swamps outcrop exposure is limited in the area. A 

ground magnetometer survey was carried out to further define the 

distribution and boundaries of major rock units. It was also 

hoped that the results of the survey would aid in the interpre- 
tation of structure and recognition of hydrothermal alteration 

on the property. 
The magnetism of all rocks is controlled by their content 

of ferromagnetic material, i . e .  substances possessing a relatively 

high susceptibility and capable of acquiring permanent magnetiza- 
tion. 
alteration zones in which ferromagnetic minerals, principally 
magnetite, may be redistributed in such a way that the altered 
zone is characterized by a distinctive magnetic signature. 

Often intrusions are accompanied by widespread hydrothermal 

Instrument and Procedure 

The instrument employed was the Model G-806 portable 
Proton Magnetometer manufactured by Geometrics of 914 Industrial 

Avenue, Palo Alto, California 94303. This proton free precession 
magnetometer operates on the principles of nuclear magnetic 
resonance to produce a measurement of the total magnetic intensity 
of the earth's field. The instrument is comprised of an electronic 
package (9.5 lbs.) battery pack, (10.0 lbs.) and a sensor ( 3 . 5  lbs.2 
Sensitivity is - 1 gamma and values are obtained from a digital 
display readout. Operating temperatures are from 0 - 5OoC. 

+ 
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S t a t i o n  108+00E, 100+00N was s e l e c t e d  as the datum 

va lue  fo r  t h e  survey. 

p o i n t ,  a t  100 foot i n t e r v a l s ,  i n  an e a s t e r l y  d i r e c t i o n  t o  s t a t i o n  

The b a s e l i n e  was first surveyed from th i s  

148+00E, 100+00N and then  resurveyed back t o  the s t a r t i n g  s t a t i o n .  

S p e c i a l  care w a s  observed on cross l i n e  i n t e r s e c t i o n s  and cor- 

r e c t i o n s  w e r e  made fo r  the d i u r n a l  v a r i a t i o n .  I n  a s i m i l a r  

f a sh ion  magnetic r e fe rence  p o i n t s  w e r e  ob ta ined  f o r  the western 

* half of the b a s e l i n e .  The north-south o r i e n t e d  cross l i n e s  w e r e  

t h e n  surveyed a t  100 f o o t  s t a t i o n s , a n d  d i u r n a l  c o r r e c t i o n s  w e r e  

c a l c u l a t e d  from b a s e l i n e  reference po in t s .  

plotted on a scale of 1"=400' and a r e  presented  i n  F igure  3. 

Corrected va lues  w e r e  

Resul t s  and Discussion 

The d a t a  w a s  contouredemployinga 100 gamma i n t e r v a l  

and the r e s u l t i n g  magnetic p a t t e r n s  a r e  d isp layed  i n  F igure  3. 

Three f e a t u r e s  dominate the isomagnetic map. The first 

is a l a r g e  magnetic high centered  on l i n e  132+00E south  of the 

baseline. 

c o n t e n t  w i t h  vo lcan ic  t u f f s  and b r e c c i a s  outcropping i n  t h i s  area. 

The magnetic p a t t e r n  is broken i n  t h e  c e n t r a l  p a r t  of the gr id  by 

an  area of l o w  magnetic r e l i e f  t r end ing  north-northeast .  

nor thwest  quadrant  of t h e  g r i d  a smal l  magnetic l o w  p a r t i a l l y  

r inged  by  h ighs  is pos i t i oned  between l i n e s  76+00E and 84+00E. 

This  l o w  is co inc iden t  w i t h  a large I.P. anomaly and can be 

i n t e r p r e t e d  a s  po r t r ay ing  a r e d i s t r i b u t i o n  of ferromagnet ic  

mine ra l s  as  a r e s u l t  of  hydrothermal a c t i v i t y .  

INDUCED POLARIZATION SURVEY 

This i s  p o s s i b l y  a r e f l e c t i o n  of increased  magnet i te  

On t h e  

I n t r o d u c t i o n  and Theory 

During the pe r iod  J u l y  2 t o  J u l y  20, 1972, 18.3 l i n e  

m i l e s  of induced polarization/resistivity surveying w e r e  completed 

over  the p rope r ty  by D.F. Morrison. Because of l i m i t e d  outcrop  

exposure the survey was i n i t i a t e d  t o  determine the l a t e r a l  and 

v e r t i c a l  d i s t r i b u t i o n  of  su lphides  throughout t h e  t o t a l  g r i d  a rea .  
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w 
R e s i s t i v i t y  information i s  u s e f u l  i n  i n f e r r i n g  overburden depths ,  

d e f i n i n g  abrupt  l i t h o l o g i c a l  changes, and a s s e s s i n g  the importance 

of any I.P. e f f e c t s  obtained. 

The t e r m  induced p o l a r i z a t i o n  means e l e c t r i c a l  p o l a r i -  

z a t i o n  ( i .e.  s e p a r a t i o n  of charges)  induced by an a p p l i e d  electric 

f ie ld .  

of i o n s  w i t h i n  a rock. A t  the i n t e r f a c e s  be tween zones of d i f f e r e n t  

The cause of t h i s  p o l a r i z a t i o n  i s  changes i n  the mobilities 

. mobilities, excesses  or d e f i c i e n c e s  of i o n s  occur;  the concentra- 

t i o n  g r a d i e n t s  developed oppose the c u r r e n t  f low and cause a 

p o l a r i z i n g  e f f e c t .  

of rocks and a c u r r e n t  is  app l i ed ,  a concen t r a t ion  of  i ons  b u i l d s  

up a t  the e l e c t r o l y t e  (water)-metal  i n t e r f a c e  w h i l e  awai t ing  an 

e lec t rochemica l  r e a c t i o n  w h i c h  must occur  b e f o r e  the electric 

charge can be t r a n s f e r r e d  f r o m  an ion  i n  the e l e c t r o l y t e  t o  a free 

e l e c t r o n  i n  the m e t a l .  The forces w h i c h  oppose the c u r r e n t  f l o w  

are s a i d  t o  p o l a r i z e  the i n t e r f a c e  and the added vo l t age  necessary 

to d r i v e  the c u r r e n t  across this  b a r r i e r  is known as "overvol tage".  

When minera l  g r a i n s  block the pore passages 

w 
I t  takes a f i n i t e  t i m e  t o  b u i l d  up overvol tages  and one 

f i n d s  t h a t  the impedances o f  these zones (Warburg Impedance) 

decreases  w i t h  i nc reas ing  frequency. I n  the frequency domain 

system that  was employed t h e  decrease  i n  the Warburg Impedance 

was  measured be tween c u r r e n t  app l i ed  a t  0.3 h e r t z  (AC 1) t o  c u r r e n t  

a p p l i e d  a t  5.0 h e r t z  (AC 2 ) .  

Instrument  and Procedure 

A m u l t i p l e  frequency McPhar induced p o l a r i z a t i o n  

Model P660, was employed i n  measuring the p o l a r i z a t i o n  and 

r e s i s t i v i t y  parameters.  The t r a n s m i t t e r  is  a manually var 

system 

a b l e  

v o l t a g e  source.  The output  c u r r e n t  can be selected f r o m  both 

. p o l a r i t i e s  and v a r i e s  f r o m  d i r e c t  c u r r e n t  t o  au tomat i ca l ly  a l t e r -  

n a t i n g  ou tpu t  f requencies  of 0.05, 0.1, 0.3, 1 . 2 5 ,  2.5 and 5.0 

h e r t z .  

w On this  survey the l o w  and h igh  f requencies  employed w e r e  



0.3 and 5.0 h e r t z .  Power  

motor genera tor .  The max 
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w a s  ob ta ined  f r o m  a 2 3  KW - 400 h e r t z  

mum ou tpu t  c u r r e n t  for the t r a n s m i t t i n g  

system i s  5 amp. while  the maximum o u t p u t  vo l t age  i s  690 v o l t s .  

The r e c e i v e r  employed w a s  the new 1969 A.C. P660 model. 

This  i s  a potent iometer  type  where the ampl i f ied  and f i l t e r e d  

s i g n a l  i s  compared w i t h  a r e fe rence  vol tage .  I t  i s  powered by 

s i x  8V a l k a l i n e  t r a n s i s t o r  batteries and draws 7.5 ma.  Total  

w e i g h t  inc luding  c a r r y i n g  case and b a t t e r i e s  i s  5 pounds. 

An i n  l i n e  dipole-dipole  a r r a y  was employed i n  the 

survey. Dipole l eng th  was 300 feet  and measurements w e r e  t aken  

on f o u r  s e p a r a t i o n s  ( n  = l , 2 , 3 , 4 ) .  Survey procedure r equ i r ed  the 

p repa ra t ion  of a i iset-upi i  s t a t i o n  near  the c e n t e r  of each l i n e .  

The receiver and i t s  motor gene ra to r  power supply remained sta- 

t i o n a r y  a t  the set-up p o s i t i o n  and  w i r e s  i n  i n c r e a s i n g  three 

hundred foot i n t e r v a l s  w e r e  s t rung  o u t  i n  both d i r e c t i o n s .  Care 

was  taken  t o  ensure  tha t  the w i r e s  w e r e  w e l l  s epa ra t ed  t o  prevent  

i nduc t ive  coupl ing effects. The ends of the w i r e s  w e r e  connected 

t o  f o u r  s t a i n l e s s  steel  rods w h i c h  had been hammered i n t o  the 

ground. Where p o s s i b l e  the r e c e i v i n g  d i p o l e  a lso u t i l i z e d  the 

s t a i n l e s s  steel  rods  fo r  electrode connections.  Once the 

r e c e i v e r  d i p o l e  moved p a s t  the l a s t  steel rod emplaced for the 

t r a n s m i t t i n g  set  up connect ions w e r e  made v i a  porous po t s .  Radio 

c o n t a c t  between the r e c e i v e r  and t r a n s m i t t e r  o p e r a t o r s  coord ina ted  

power "on" and '*off" per iods .  

Resu l t s  and Discussion 

The d a t a  i s  p l o t t e d  i n  f i f t e e n  pseudosect ions a f te r  

Page 9. 

p e r  c e n t  frequency e f f e c t s  and is  presented  i n  F igure  4. 

A p l a n  v i e w  was also made of the f irst  s e p a r a t i o n  

On the p l a n  map an  a r c u a t e  p a t t e r n  o f  ve ry  high 

frequency effects (15 - 24%) is evident .  Within t h i s  r i n g  lower 

I . P .  e f f e c t  w e r e  encountered, however they  are above background 

and are anomalous. Outcrop exposed along the r i n g  of h igh  I.P. 
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response is pyritized while chalcopyrite mineralization is 

visible  within the ring structure. w 

i 
i U '  i 

I 

August 1972 G.M. D d a o l i ,  E.Sc. Geophysicist 

P: Eng. {B.c.) 
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ASSESSMENT DETAILS 

LIST OF CLAIMS 

Claim Name Record Number Anniversary Date 
Thezar #49-56 inclusive 100177-100184 inclusive July 27, 1973 

#75,77 100203,100205 II  

*w 
#71, 73 1001991 100201 If 

#57-62 inclusive 100185-100190 inclusive I1 

#83,85 100211,100213 II 

#84,86 100212,100214 I1 

#101-104 inclusive 100229-100232 inclusive I1 

#76,78 100204,100206 II  

#91-100 inclusive 100219-100228 inclusive I1 

#79,81 1002070 100209 I1 

#80,82 100208,100210 II 

#72,74 100200,100202 11 

Summary of Work 

20.5 miles line cutting - June 14 - July 5, 1972 
18.3 line miles I . P .  survey - July 2 - July 20, 1972 
19.5 line miles Magnetometer survey - July 6 - July 11, 1972 
Line Cuttinq 

20.5 miles - lines cleared by axe and power saw, chained 
and picketed at 200 foot intervals by 

Gerard Auger, Contractor, @ $120.00/mile 
Board for 6 man line cutting crew - $2,460.00 

76 days @ $10.00/day 760.00 
I . P .  Survey 

18.3 line miles - I . P .  contracted to Dennis Morrison 
13 operating days @ $200.00/day 2,600.00 

5 standby & travel days Q $100.00/day 500.00 - Personnel & Salaries - 
Dennis Morrison - IP Contractor, Box 418, Gravenhurst, 
Marcel Arsenault - IP Assistant, Box 28, R.R.#3, Abrams 

G.M. DePaoli - Geophysicist, 601-535 Thurlow St.,Vancouver 5, B.C. 

R.G. Fellers - Labourer, Box 474, Houston, B.C. 
G.W. Anderson - Labourer, Box 392, Houston, B.C. 

Ontario - 18 days 
Village, P. E. I. - 18 days 
4 days @ $51.21/day 204.84 

16 days @ $25.00/day 400.00 

w 16 days Q $25.OO/day 400.00 
- Board - 72 man days Q $10.00/day 720.00 



! Declared before me a‘t the 

Affidavits wkthin British Columbia cr  
the P c w i m & f w h  Columbia. 

Sub-mining Recorder, 
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Maqnetometer Survey 

Minimum 2 week rental of Geometrics Proton Precession 
$300.00 Magnetometer 

G.M.  DePaoli - Geophysicist, 601-535 Thurlow Street, Vancouver,B.C, 
6 days @ $51.21/day 307.26 

. . Board - 6 man days @ $10.00/day 60.00 

Report Preparation and Draftinq 250.00 

‘ This work is to be applied for two years an the above listed 
Thezar claims 

eJ 

.- ttiag 
._........_._..... ....I.. ......... ,...... . .  

A Commissioner fur 
A Notary Public in and for the Pruvincr 01 i i r ~ i b ~  -,,.- ,_“.A, 

’Sub-mining Recorder 
* 






































