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INTRODUCTION 

During t h e  pe r iod  f rom J u l y  14 to  Ju l y  31, 1973, a de ta i l ed ,  

deep penet ra t ing  Induced P o l a r i z a t i o n  Survey was executed on the  Den 

Claims, Adera proper ty  i n  the  Highland Val ley,  B. C .  

The purpose o f  t h e  survey was t o  i n v e s t i g a t e  f u r t h e r  a 

number o f  small ,  sub t l e  chargeabi 1 i t y  features determined from a 

previous survey whereby an e lec t rode separat ion o f  400 f e e t  was used. 

The present survey incorporated an instrument of h i g h  s e n s i t i v i t y  

and power capable o f  g rea ter  depth i nves t i ga t i ons ,  b e t t e r  no ise  

r e j e c t i o n  and h igher  reso lu t i on .  

The I.P.. survey was executed by A t l e d  Exp lo ra t i on  Management 

Ltd. on beha l f  o f  Acheron Mines Ltd. who holds the  proper ty  under 

o p t i o n  from Grandora Explorat ions Ltd. 

A t o t a l  o f  15.3 l i n e  m i les  based on f i r s t  to l a s t  readings 

a t  the  n = 2 e lec t rode spacing was c a r r i e d  ou t .  The t o t a l  p r o f i l e  leng th  

f o r  the var ious  e lec t rode spacings used (n - 1, 2 and 3) was 34.1 l i n e  

m i  les .  

The crew consis ted o f  an experienced geophysic is t -operator  

and th ree  f i e l d  ass i s tan ts  who worked ou t  o f  a t e n t  camp on the  proper ty .  
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LOCATION AND ACCESS 

The Adera proper ty  i s  s i t u a t e d  t o  the  northwest o f  and 

adjacent t o  the  Bethlehem Copper Mine i n  the  Highland Val ley.  The 

cent re  o f  the  c la im  group i s  about 2.5 mi les  no r th  o f  Q u i l t a n t o n  Lake 

which i s  s i t u a t e d  between the  Lornex and Bethlehem Mines on the  

Ashcroft-Logan Lake road. 

Co-ordinates a re  121"OO'W long i tude and 50'34'N l a t i  tude. 

Local access i s  by way o f  a four-wheel d r i v e  grave l  road 

no r th  f o r  about one m i l e  t o  the  cent re  o f  t he  claims from t h e  paved 

road t o  the  Bethlehem mine. 

G R I D  AND GROUND CONDITIONS 

The o l d  g r i d  cons is ts  o f  east-west d i r e c t e d  l i n e s  spaced 

400 f e e t  apar t  and p icke ted  a t  a 100-foot s t a t i o n  i n t e r v a l .  A base- 

l i n e  through S t a t i o n  O+OO runs the  length  o f  t he  g r i d  surveyed, and 

a t i e - l i n e  has been i n s t a l l e d  a t  S t a t i o n  40+00W. 

This  g r i d  was r e h a b i l i t a t e d  f o r  t he  present survey using 

chain-saws t o  cut  o u t  the  numerous w i n d f a l l s .  Fresh f l agg ing  and 

b laz ing  was also c a r r i e d  ou t  where requi red.  

The present I .P .  survey encountered extremely d ry  ground 

n i l  t o  cond i t ions  over areas o f  overburden thicknesses va ry ing  from 

up t o  200 fee t .  

To main ta in  s u f f i c i e n t l y  1ow:contact res is tances,  t was 

necessary t o  use s a l t  water and aluminum f o i l  f o r  each e lec t rode  p o s i t i o n  

along a l l  survey l i nes .  Magneto- te l lu r i c  i n te r fe rence  f rom so la r  

disturbances resu l ted  i n  very slow produc t ion  near the  completion o f  

t he  survey. 
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CLA I MS 

The Adera proper ty  c u r r e n t l y  he ld  by Grandora Exp lora t ions  

Ltd. (N.P.L.) and under o p t i o n  t o  Acheron Mines Ltd.  (N.P.L.) cons is ts  

of  the  f o l l o w i n g  61 mineral claims. 

Claim Name 

Den 9 & 1 1  

Den 13, 15 & 17 
Den 19 - 36 
Den 37 
Den 47 - 52 
Den 53 - 60 
Den 61 & 62 
Den 78 - 80 
Den 84 & 85 
Ned Frac t ions  1 - 4 
FC Frac t ions  1 - 4 

\ 

Lem Frac t i on  

DN Fract ions 1 - 5 
E lke  Frac t ions  1 & 2 

Record Number 

51025 & 51027 
4971 1 49713 49715 

49864 - 49881 
4971 7 

50353 - 50358 
51997 - 52004 
52310 E 53311 
50242 - 50244 
50828 - 50829 
63952 - 63955 
75139 - 75142 

96782 
80691 - 80695 
96783 - 96784 

Anniversary Date 

August 6 
May 3 

May 10 

May 3 
June 4 

October 1 

October 18 
May 28 

J u l y  14 
I May 2 

December 17 
May.10 

May 30 
May 10 



- 4 -  

GEOLOGY 

Reg i ona 1 

The property is situated within the Guichon Creek batholith 

which is the host for a number of iiporphyry'i-type copper deposits 

including Bethlehem Copper Ltd. and Lornex Mining Corporation 

which are presently in production. 

Other significant deposits include Valley Copper, Bethlehem's 

JA zone and Highmont to the south, and the Trojan and Krain deposits 

to the north and northeast of the Adera property. 

The Guichon Creek batholith is a multi-phased granitic body 

which intrudes Cache Creek volcanic and sedimentary rocks of 

Mississippian to Permian age on the western flank and Nicola rocks 

of Karnian age elsewhere. The northern extent of the batholith is 

not accurately known due mainly to overlying Kamloops andesites and 

basal ts of Tertiary age. 

The various phases of the batholith are identified by their 

field relationships, texture, mineral content, composition and relatively 

sharp contacts. These phases and structures such as the north-south 

striking Lornex fault and other cross-faults are believed to be important 

controls for copper mineralization. 

Known mineralization in the camp consists of mainly chalco- 

pyrite, bornite and chalcocite. Little o r  no pyrite occurs in or  

near the significant deposits at Highland Valley. 

~ . . . .  
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Property ( a f t e r  D. B. Tay lor )  

The claims are  under la in  by the Bethlehem and Beaver 

q u a r t z - d i o r i t e  phases o f  the  Guichon Creek b a t h o l i t h .  

The contact  between these two phases i s  n o t  w e l l  de f ined 

bu t  genera l l y  s t r i k e s  nor th-south through the Den 37 c la im t o  the  

area o f  Den 29 which appears t o  be o v e r l a i n  by deep overburden. 

Kamloops vo lcanics cap the  nor th-east  sec t i on  o f  the  

proper ty  n o r t h  o f  L ine  76N. 

Strong north-south f r a c t u r i n g  occurs over the e n t i r e  

proper ty  and i s  thought t o  be r e l a t e d  t o  the  Lornex f a u l t .  

A1 t e r a t i o n ,  where observed, i s  no t  we1 1 developed a1 though 

i s o l a t e d  c h l o r i t i z a t i o n  w i t h  ep ido te  s t r i n g e r s  i s  widespread. 

Secondary b i o t i z a t i o n  i n  f rac tu res  i n  the  Beaver q u a r t z - d i o r i t e  and 

potash a l t e r a t i o n  near the  Bethlehem contact  has been observed. 

M i n e r a l i z a t i o n  noted cons is ts  o f  w ide ly  sca t te red  occurrences 

o f  f r a c t u r e  f i l l e d  b o r n i t e  w i t h  ma lach i te  accompanied by kao l i n .  
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Although anomalies are asymmetrical and the anomaly peaks 

do not always fall directly over the center of the causative source, 

the advantage of the pole-dipole array more than outweigh this one 

disadvantage. This array requires only three men on the survey line, 

has good depth penetration, responds well to both flat-lying and steeply- 

dipping bodies and maintains good resolution. 

The maximum anomaly is obtained for the spacing equal to 

the depth to the center of an idealized sphere, although spacings of 

3/4 to 1 1/2 times the depth give at least 90% of the maximum likely 

anoma 1 y . 
The use of two or  more spacings (na) gives a more reliable 

estimate of depth, attitude and continuity with depth. An accurate 

estimate o f  resistivity and polarization of the body cannot be made 

since the variables of size, conductivity, and polarizability cannot 

be separated, hence the term "apparent1' chargeabil ity is used. 

(c) Field Procedure 

( i )  Electrode Configuration Used 

A pole-dipole electrode array was used whereby the current 

electrode C1 and the two potential electrodes P 1  and P2 were moved in 

a "leap-frog" manner along the survey lines varying the distance between 

C1 and the nearest potential electrode, PI, by factors of 1 ,  2, 

(called lln'l values) while maintaining the potential electrode separation 

lla'l of 400 feet. 

400, 800 and 1,200 feet. 

Hence, readings were taken with C1 - P 1  separations of 
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The second current electrode C2 is fixed at "infinity1' ( 0 0 )  which is 

a minimum distance of 5a to the nearest station measured. 

The station location is halfway between the current electrode 

C 1  and the nearest potential electrode PI. 

C to the east of the potential electrodes as the three men moved 

All lines were surveyed with 

1 

along the survey lines. 

( i i )  Measurements taken in the Field 

1. The Primary voltage V p  between the measuring 
(potential) electrodes during "current on". 

2. The current flowing through the current elect- 
rodes C1 and C2. 

3. Four pre-selected gates called M factors 
(MI, M2, M3 and M4) using time settings of: 

(a) delay time td ............. i 240 msecs. 
(b) basic integration time tp.= 60 msecs. 
(c) total integration time tt.F 900 msecs. 
(d) basic period tc ........... t 8 secs. 

' (2  secs. on and 2 secs. off) 

(d) Equipment Description and Specifications 

( i )  Receiver 

The Huntec M K l l l  Receiver is a portable, remote sensing pulse- 

type instrument incorporating the following features: 

- Adjustable timing cycle. 
- Up to 56 distinct sample points measured on the 
- Automatic S . P .  buck-out. 
- Direct digital read out of Vp and M factors 

- High noise rejection allows operation in Vp 

decay curve. 

including sign. 

levels down to 30 micro volts with 0.1 micro- 
vol t resol ut ions. 

- Greater than 10 megohm input impedance. 
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Specifications 
- Sens i t i vi ty: Vp = 10-7 to loe6 volts for low 

noise 1 %  resolution. 
vp = 10-6 to I O  volts for 0.1% 

resolution. 
Total range 30 x volts to 
10 volts in 1 1  ranges. 

- Self Potential: MAXIMUM f 1 volt. 
- Power consumption: 0.7 ampere at 12 volts. 
- Dimensions: 16" x 9" x 5 3/4". 
- Weight: 12.5 lbs. (without battery pack). 

( i  i )  Transmi tter - A1 ternator 
The Huntec Pulse type transmitter alternator is a high-powered, 

7.5 Kilowatt system utilizing the folllowing: 
1 

Solid state power control and switching mechanism. 
Produces high currents into low resistance loads. 
Accurate and adjustable timing using Crystal Clock. 
Voltage regulator with push-button field energizer. 
Dummy Load. 
2 cylinder ONAN engine driving a Bendix alternator. 

Speci f i cat ions 

- Transmitter 
-Output: 100 to 3,250 volts in 10 steps 

-Cycling Rates: Normally 2 sec. ON, 2 sec. OFF. 
-Dimensions: 21 in. x 17 in. x 17 in. 
-Weight: 75 lbs. 

16 amps maximum. 

- Alternator 
-Output: 18 K.V.A. 120/208 volts 3 phase 400 Hz. 

52 amps/phase. 
-Engine: 2 cylinder, 4 cycle, air-cooled 16.5 H.P. 

ONAN at 3,600 R.P.M. 
-A1 ternator: 3,600 R.P.M. direct driven Bendix with 

-Dimensions: 42 in. x 17 in. x 26 in. 
-Weight: 225 lbs. 

sealed bearings and rotating field. 
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(e) Data Presentat ion 

1. Ca lcu la t ions  

(i) The apparent r e s i s t i v i t y  pp/ i s  ca l cu la ted  by d i v i d i n g  Vp by 

I and m u l t i p l y i n g  by a f a c t o r  appropr ia te  t o  the e lec t rode a r ray  used 

and the  ohm-meter u n i t s  desired. 

(i i) The f o u r  M f ac to rs  were weighted and added t o  o b t a i n  a s i n g l e  

apparent chargeabi 1 i t y  parameter ( c a l l e d  Ma ) f o r  contour ing purposes. 

where Ma = m i  1 1  iseconds 

t d  = i n i t i a l  delay t i m e  

t f  = f i n a l  t ime a t  end o f  M4 - t d  + 15 t p  

tp - integ. rat ing t ime o f  M i  

2. Pro f  i 1 es (Ilpseudo-sect ions") 

readings a r e  p l o t t e d  i n  "pseudo-section'' f o r  
/e 

The Ma and 

n = 1,2,and 3 .  

The l a t e r a l  p o s i t i o n s  o f  the  values a r e  determined by the  

l o c a t i o n  along the survey l i n e  o f  t he  cent re  p o i n t  between the cu r ren t  

e lec t rode (C1) and the  nearest p o t e n t i a l  e lec t rode ( P I ) .  The v e r t i c a l  

d is tance o f  the values from the  l i n e  i s  determined by the  d is tance na 

between C 1  and P1 and i s  r e l a t e d  t o  the depth o f  pene t ra t i on  f o r  t h a t  

e lec t rode separat ion a t  t he  s t a t i o n  measured. 

Chargeab i l i t i es  a re  shown below t h e  survey l i n e  and the 

r e s i s t i v i t i e s  a re  shown as m i r r o r  images above the l i n e .  

The n - 1 readings on L ine 24N t o  L ine  76N i n c l u s i v e  a re  

taken from a previous survey executed by Huntec L imi ted  i n  1968. 



- 13 - 

3 .  Contour Maps 

A l l  apparent r e s i t i v i t y  and apparent c h a r g e a b i l i t y  values 

fo r  C 1  - P 

p l o t t e d  and contoured on the  contour maps a t  a ho r i zon ta l  sca le o f  

e lec t rode separations o f  800 f e e t  (n  - 2) have been 1 

1 "  = 400 f e e t .  

The reader i s  cautioned as t o  the  e r r o r s  inherent  w i t h i n  

t h i s  type o f  data p resenta t ion  which inc lude:  

(i) Upslope displacement of readings over steep t e r r a i n .  

(ii) Gr id  b ias  o r  contour e longat ion  due t o  rec tangu lar  
sampling i n t e r v a l  used. 

(i i i) "Double peaking'' phenomenum i n  which causat ive source 
i s  loca ted  between "highs". 

( i v )  Some skewness o f  anomaly peaks due t o  assymetr ica l  a r ray  
used. 

(v) Topographic o r  t e r r a i n  e f f e c t s  i n  r e s i s t i v i t y  data. 

The Den claims boundary and l o c a l  roads a re  a l s o  i l l u s t r a t e d  

on t h e  contour maps. 
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Discussion o f  Results and I n t e r p r e t a t i o n  

General Remarks 

An instrument capable o f  h igh  s e n s i t i v i t y ,  r e s o l u t i o n  

and power was used t o  evaluate a few sub-anomalous small  responses 

determined from a previous I .P .  survey and t o  t e s t  f o r  deeply 

bu r ied  su lph ide deposits which might have missed de tec t i on  by 

prev ious i nves t i ga t ions. 

I n  the  past ,  an e lec t rode separat ion of 400 f e e t  

(Three Array) was considered adequate t o  search f o r  mineable 

copper deposi ts  i n  the  area. The r e l a t i v e l y  recent d iscover ies  

o f  the  Va l ley  Copper and JA deposi ts  i n d i c a t e  t h a t  l a rge  porphyry- 

type deposi ts  o v e r l a i n  by overburden i n  excess o f  600 f e e t  can be 

economical ly mined. I t  i s  there fore  apparent t h a t  deeper 

pene t ra t i ng  (wider  e lec t rode spacings) I .P. equipment i s  necessary 

t o  exp lo re  for o the r  deposi ts  which might occur i n  t h i s  environment. 

I t  was w i t h  t h i s  i n  mind t h a t  the  present survey was 

executed using 800 and 1,200-foot e lec t rode spready i n  an area o f  

h igh  minera l  p o t e n t i a l  along and adjacent  t o  the  n o r t h e r l y  

extens i o n  o f  t he  Lornex f a u l  t. 

Due t o  the  low su lph ide content o f  known deposi ts  i n  

the  v a l l e y ,  i t  was apprec iated t h a t  c h a r g e a b i l i t i e s  o f  less than 

two times background would be s i g n i f i c a n t .  

t h a t  the  r e s i s t i v i t y  p o r t i o n  o f  t he  survey might y i e l d  impor tant  

in fo rmat ion  as t o  the  l o c a t i o n  o f  t he  Lornex f a u l t  on the  proper ty ,  

de l i nea te  o ther  s t ruc tu res  and a s s i s t  i n  overburden thickness 

es t i mat i ons . 

I t  was a l s o  hoped 
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Discuss ion  o f  Resul t s  and I n t e r p r e t a t  ion (cont .) 

Con tou r  Maps 

The contour maps i n d i c a t e  i n  a general way the l a t e r a l  

v a r i a t i o n s  o f  apparent c h a r g e a b i l i t y  and r e s i s t i v i t y  f o r  the 

n = 2 e lec t rode spread. For l a rge  deposi ts ,  a depth i n v e s t i g a t i o n  

o f  up t o  800 f e e t  i s  there fore  a t t a i n e d  below each s t a t i o n  measured. 

The 400-foot s t a t i o n  i n t e r v a l  a t  t h i s  e lec t rode separat ion and the  

400-foot l i n e  spacing have ensured adequate over lap  of coverage 

between readings both along and between survey l i n e s .  

Apparent R e s i s t i v i t y  Values and Contour Map (n = 2) 

The apparent r e s i t i v i t y  ( P a) readings vary 

from a low o f  90 ohm metres a t  L ine  52N; S t a t i o n  12W t o  

a h igh  o f  773 ohm metres a t  L ine  32N; S t a t i o n  0 f o r  a t o t a l  

r e l i e f  o f  663 ohm metres over  the g r i d  area. 

The contours e x h i b i t  a nor th-south t rend w i t h  a 

Pa low averaging 1,600 f e e t  wide t rend ing  pronounced 

through the cent re  o f  t he  g r i d  f lanked by h igher  r e s i s t i v i t i e s  

t o  the  west and p a r t i c u l a r l y  t o  the eas t  o f  t h i s  main fea tu re .  

This low i s  be l i eved  t o  be the  r e s i s t i v i t y  expression 

o f  t h e  Lornex f a u l t .  The numerous contour f l exu res  along 

i t s  f l a n k  could i nd i ca te  c ross - fau l t i ng .  

A comparison o f  t h i s  map w i t h  Huntec's r e s i s t i v i t y  

contour map (n = l )  shows a somewhat s i m i  l a r  p a t t e r n  a l though 

the  r e s i s t i v i t i e s  o f  the  Huntec coverage a re  genera l l y  o f  a 

h igher  l e v e l  and the  readings more va r iab le ,  probably c h i e f l y  

due t o  the f a c t  t h a t  r e s i s t i v i t y  data i s  a f fec ted  t o  a h igher  

degree by changes i n  overburden thicknesses, topography, 

water t a b l e  l e v e l ,  and, poss ib ly ,  near sur face leaching a t  t he  

narrower e lec t rode spacings. A d i f f e r e n c e  i n  contact  res is tance 

a t  the  e lect rodes experienced fo r  the two surveys could a l s o  
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a f f e c t  t he  resu l t s .  

Contouring o f  the  n = 3 p a  readings might a l so  

enhance the knowledge o f  the  proper ty .  

Apparent Chargeabi 1 i t y  Values and Contour Maps (n = 2) 

The apparent c h a r g e a b i l i t y  Ma readings vary  from a 

low o f  1.9 mi l l i seconds a t  L ine  76N; S t a t i o n  32W to a h i g h  o f  

12.9 mi l l i seconds a t  L ine  16N;  S t a t i o n  8E f o r  a t o t a l  change 

of 11.0 mi l l i seconds.  A t  t h i s  e lec t rode separat ion,  a 

background o f  s i x  mi l l i seconds i s  assigned and a l l  areas over 

7.0 mi l l i seconds which a re  shown hachured a r e  o f  i n t e r e s t .  

The most s i g n i f i c a n t  c h a r g e a b i l i t y  f ea tu re  i s  the  

l a rge  annular-shaped anomaly on the no r th  h a l f  o f  the g r i d  

which s t radd les  the elongated 

i n te rp re ted  as the Lornex f a u l t .  Th is  anomaly peaks to over  

9.0 mi l l i seconds a t  four  l oca t i ons  which i s  g rea te r  than 

1.5 times estimated background response. 

p a  low discussed above 

The 4.0 m i l l i seconds  contour on the  Huntec map 

centred a t  L ine  64N; S t a t i o n  6E has been confirmed by the 

deeper present survey. A poss ib le  exp lanat ion  f o r  a lack  o f  

h igher  Ma responses t o  the  west o f  t h i s  s m a l l  r e l a t i v e  h i g h  

(Huntec survey) i s  t h a t  t h e  overburden thickness appears t o  

increase i n  t h i s  d i r e c t i o n  which d i l u t e d  the e f f e c t s  o f  

p o l a r i z a b l e  mater ia l  i n  the bedrock below. This  annular 

Ma anomaly i s  t y p i c a l  o f  t he  I . P .  response expected from a 

small s tock o r  p l u t o n  having a p y r i t e  ha lo  and a barren 

i n t r u s i v e  core. The l i k e l i h o o d  o f  a young p l u t o n  occur ing  

here w i t h i n  the  Guichon b a t h o l i t h  i s  doubt fu l  a l though no t  

impossible. The o n l y  reasonable a l t e r n a t i v e  theory seems t o  

be t h a t  the  Ma low i n  the cent re  o f  t h i s  Ma ring-shaped 

anomaly i s  due t o  an overburden f i l l e d  bedrock depression. 
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The h ighes t  Ma readings were encountered on L ine  16N 

where peaks o f  12.2 and 12.9 mi l l i seconds were observed. 

These readings a re  supported by s l i g h t l y  lower values on 

adjacent l i n e s .  This anomaly i s  i n t e r p r e t e d  as being caused 

by a v e r t i c a l  shee t - l i ke  body o f  p o l a r i z a b l e  ma te r ia l  o f  very  

l i m i t e d  w id th  s t r i k i n g  along L ine 16N. The eastern claims 

boundary prevented the  f u l l  d e l i n e a t i o n  o f  t h i s  anomaly. This 

area was surveyed t o  t e s t  another s u b t l e  r e l a t i v e  Ma h igh  

p icked up by t h e  Huntec survey. 

present deep-penetrating coverage. This, coupled w i t h  a 

co inc ident  north-south r e s i s t i v i t y  g rad ien t ,  makes the 

fea tu re  somewhat less i n t e r e s t i n g  than the main anomaly t o  

the no r th  which e x h i b i t s  a much b e t t e r  h igh  Ma- lowPa 

co r r e  1 a t i on . 

The fea tu re  was confirmed by t h e  

No in fo rmat ion  as t o  the  l o c a t i o n  o f  the Bethlehem- 

Beaver phases o f  t he  ba tho l  i t h  i s  present i n  the  I .P. data. 
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Pseudo -Sect i o ns 

Lines 8N - 20N 

Lines 12N and 16N were run t o  check a small  Ma 

response from the Huntec survey. The best  response obta ined 

by the  present survey was on L ine  16N where a peak o f  13.4 
mi l l i seconds was obta ined a t  S t a t i o n  6E (n = 3) which i s  

co inc ident  w i t h  a r e l a t i v e l y  low r e s i s t i v i t y  o f  145 ohm- 

meters . 
Adjacent l i n e s  8N and 20N were surveyed to f u r t h e r  

de l i nea te  t h i s  fea ture .  S l i g h t l y  anomalous Ma's were 

encountered on these l i n e s  r e s u l t i n g  i n  the  conclus ion t h a t  

t he  causat ive source o f  these responses l i e s  below and i s  

s t r i k i n g  along L ine  16N. For these reasons, a more d e t a i l e d  

d iscuss ion o f  these sec t ions  i s  o f  l i t t l e  value. 

From the  contour maps, t h i s  fea tu re  i s  i n t e r p r e t e d  

as a minera l i zed  f a u l t  or  shear s t r i k i n g  east-west along 

L ine  16N. 
L ine 24N 

The Ma p o r t i o n  o f  t h i s  sec t ion  i s  un in te res t i ng .  The 

l i n e  closes o f f  t he  Ma anomaly j u s t  to  the  no r th  a t  the  west 

end o f  the  g r i d .  

The r e s i s t i v i t y  r e s u l t s  i n d i c a t e  a v a r i a b l e  near- 
3 

surface r e s i s t i v e  envi ronrnent w i t h  a tendency t o  lower p *e 
( l ess  than 200 ohm-meters) a t  g rea ter  depths. The cent re  o f  

t h e  Lornex f a u l t  zone i s  i n t e r p r e t e d  i n t e r s e c t i n g  t h i s  l i n e  

a t  S t a t i o n  1 6 W .  The broadening o f  low p.U t o  the  west 

(n = 3) i s  be l ieved caused by a no r theas te r l y  s t r i k i n g  cross- 

f a u l t .  

L i  ne 2 8 ~  

This  l i n e  e x h i b i t s  a marked s i m i l a r i t y  t o  L ine  24N 

a l though Ma's a re  o f  h igher  ampli tude and broader. 

The contour map ind i ca tes  a no r theas te r l y  s t r i k i n g  

body of po la r i zed  ma te r ia l  whose cen t re  crosses t h i s  l i n e  
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a t  S t a t i o n  36W. 
i s  co inc ident  w i t h  t h i s  low /04, 
Line  32N 

A s l i g h t l y  anomalous Ma response a t  n - 3 
feature.  

The above-mentioned no r theas te r l y  conductor crosses 

t h i s  l i n e  a t  S t a t i o n  28W. Although there  i s  some d i s t o r t i o n  

due t o  the  bad angle o f  survey l i n e  r e l a t i v e  to conductor 

s t r i k e ,  i t  appears as i f  the  causat ive source i s  d ipp ing 

about 45" t o  the northwest and i s  q u i t e  l i m i t e d  i n  thickness. 

The pcu p a t t e r n  remains the  same as on L ine  24N 

and L ine  28N. 

Line 3 6 ~  
The lower Ma readings i n  t h i s  sec t i on  i n d i c a t e  the  

nor theast  1 i m i  t o f  t he  above mentioned conductor. 

L ine 40N 

I n  sec t i on  the  s l i g h t l y  anomalous eas t  d ipp ing  

Ma fea tu re  i s  no t  r e l a t e d  t o  the  anomaly mentioned on Lines 

24N - 36N although i t  appears t o  be r e l a t e d  on t h e  contour 

map. 

L ine  52N 

The broad anomalous Ma segment on t h i s  l i n e  i s  t h e  

southern ex t remi t y  of t he  l a rge  annular anomaly observed on 

the  contour map and genera l l y  l i e s  w i t h i n  the  100 t o  400 

ohm-meter range o f  r e s i s t i v i t y .  

Depth t o  the  top o f  t h e  causat ive source i s  g rea te r  

than 400 f ee t .  

L ine  56N 
The two Ma highs on t h i s  pseudo-section appear t o  

be the  east  and west po r t i ons  o f  the  ring-shaped anomaly as 

seen i n  plan. They conform t o  in termediate r e s i s t i v i t i e s .  

L ine  60N 

The Ma p a t t e r n  i s  s i m i l a r  t o  t h a t  on adjacent  L ine  56N 
al though the  ampli tude i s  h igher  on the  east  o f  t h i s  l i n e .  The 

anomaly extends f u r t h e r  t o  t h e  east on the  n - 3 separation. 
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T h e  broad low f?& 
L i  ne 64N 

feature  a t  n = 3 s t i l l  pers i s t s .  

O n l y  one Ma reading is of any significance on t h i s  

l i n e .  T h e  s ix  milliseconds contours s t i l l  r e f l ec t  t h e  eastern 

and western sections o f  t h e  "doughnut" pattern seen on t h e  

contour map. 

L i n e  72N 

T h e  anomalous Ma response from Station 2E to  14W 

i s  the northern 1 i m i  t of t h e  main anomaly. 

L i n e  76N 
The low, f l a t  Ma readings on t h i s  l ine  c lear ly  show 

tha t  t h e  large anomaly is terminated t o  t h e  north a t  L i n e  72N. 
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CONCLUSIONS AND RECOMMENDATIONS 

The present Induced P o l a r i z a t i o n  Survey has confirmed two o f  

t he  sub-anomalous c h a r g e a b i l i t y  features i nd i ca ted  by t h e  1968 Huntec 

Survey. These anomalies have been extended a t  depths grea ter  than 

400 f e e t  over s i g n i f i c a n t  l a t e r a l  dimensions. 

The chargeabi 1 i t y  p o r t i o n  o f  t h e  survey has del  ineated two 

t a r g e t  areas. The main anomaly i n  the  nor th -cent ra l  g r i d  i s  an annular 

shaped fea ture  of about 2,800 f e e t  i n  diameter e x h i b i t i n g  a low conductive 

core. Th is  feature i s  i n te rp re ted  as represent ing an ove rbu rden- f i l l ed  

bedrock depression whereby the  bedrock cons is ts  o f  p o l a r i z a b l e  ma te r ia l  

equ iva len t  t o  approximately 0.5% by volume disseminated cha lcopyr i te .  

The "doughnut" anomaly could occur a t  t h e  j u n c t i o n  o f  t h e  

nor thern extens ion o f  the  Lornex f a u l t  as suggested by the  r e s i s t i v i t y  

data and a no r theas te r l y  t rend ing  f a u l t .  

The depth t o  the  causat ive source a t  t he  peak Ma's along t h i s  

r i n g  appears t o  be g rea te r  than 400 fee t .  

The o ther  Ma anomaly occurs centred a t  L ine  16N; S t a t i o n  8E and i s  

i n te rp re ted  as a minera l i zed  east-west f a u l t  along t h i s  l i n e .  I t s  l i m i t e d  

w id th  and s t r i k e - l e n g t h  and the  c lose  p rox im i t y  t o  the  eastern c la im  

boundary make i t  a low p r i o r i t y  anomaly. 

Although the  main anomaly suggests a body o r  bodies o f  low 

equiva lent  su lph ide content, the  favourable geo log ica l  s e t t i n g  makes i t  

worthy o f  a d r i l l  program. 

Two v e r t i c a l  diamond d r i l l  holes a r e  recommended t o  t e s t  the  

Ma highs. They should be a t  l e a s t  800 f e e t  long and a r e  to be c o l l a r e d  
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a t  Line 60N; S t a t i o n  4E and L ine  52N; S t a t i o n  0.  

Further d r i l l i n g ,  i f  any, w i l l  be contingent upon the  

r e s u l t s  o f  these two i n i t i a l  d r i l l  holes.  

Respectful ly  submitted, 

P .  P .  Nielsen,  B.Sc., Geophysicist 

G .  C 
A t l e  

August, 1973 

, Geologist 
L td .  
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COSTS 

The following are Atled's charges for conducting the L . P .  

survey on the Den claim group. 

Linecutting costs are not included. 

1. The Survey 

(a) Production time: men and equipment 
13 days @ $325.00 

(b) Standby time (due to magnetic storms) 
3 days @ $250.00 

2. Food and Accommodation 
52 man days @ $12.00 

3. Transportation 

$ 4,225.00 

750.00 

624 .OO 

(a) Mobi lization-demobi lization 450.00 

(b)  Local (truck rental): 13 days @ $25.00 325 .OO 

4. Administration-report, telephone, etc. 600 .OO 
TOTAL COSTS $ 6,974.00 

Mi 1 eage Breakdown 

1 .  Line mileage (,based on n = 2 coverage, first to last 
reading total of all lines) 

2. Total profile length (n 1, 2 and 3) 

3. Cost per mi le (n = 2) 

4. Production rate 

15.3 line miles 

34.1 line miles 

$ 455.80 

1.2 miles per day 

I 
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THE INDUCED POLARIZATION SURVEY 

(a) Theory o f  Method Used 

Induced P o l a r i z a t i o n  re fe rs  t o  the  po la r i zed  d i s t r i b u t i o n  o f  

e l e c t r i c a l  charges throughout a medium t o  which an e l e c t r i c  f i e l d  has 

been appl ied.  

When cu r ren t  i s  passed across an i n t e r f a c e  between an e l e c t -  

r o l y t e  and a m e t a l l i c  conducting body, double layers  o f  charge b u i l d  up 

a t  the  i n t e r f a c e  c rea t i ng  the  phenomenum known as "overvoltage" o r  the  

Ill .P. e f fec t " .  

This e f f e c t  can be used fo r  the  de tec t i on  o f  conducting 

metal 1 i c  ma te r ia l  such as disseminated sulphides ("porphyry" copper 

deposits) or  massive sulphides conta in ing  apprec iab le amounts o f  non- 

conducting spha le r i t e .  Other mater ia ls  1 i k e l y  t o  g i ve  r i s e  t o  anomalous 

responses a r e  p y r i t e ,  magnetite, specular hematite, graphi t e  and c e r t a i n  

clay-micas such as montmor i l lon i te ,  ve rm icu l i t e ,  saponi te  and benton i te .  

I n  time-domain (Pulse) I . P . ,  a t r a n s m i t t e r  i n j e c t s  an a1 te rna t -  

The ing  square wave s igna l  i n t o  the  ground a t  two e lect rodes C 1  and C2 . 
s igna l  seen by the  rece iver  a t  two o the r  e lect rodes P i  and P2 provides 

an i n d i c a t i o n  o f  the apparent c h a r g e a b i l i t y  (Ma). 

pu t  cu r ren t  ( I )  and primary "on-time'' voltage, (Vp) the  apparent r e s i s t -  

i v i t y  /".v 
ent  upon the  e lec t rode ar ray  used and the  u n i t s  (ohm-meters o r  ohm-feet) 

des i red. 

By observing the  i n -  

i s  ca l cu la ted  using Ohm's Law and a geometric f a c t o r  depend- 

. . . . . - - ... 



. I .  . 

.2  s e a .  on 
\ 

\ 

W a v e  form 

2 secs. o f f  - 

- -.. 

r 

'.? 

I 

I 

I '  

I '  

I .  

I 

i 

1 

. 
Transient: 
V o l  ta ge 
W a v e  form 

NO. ....... Q!O. +... E j , y S  .* 3..." ...... " ........ 



- 8 -  

The polarization voltages established during the current "on" 

time decay (discharge) slowly during the current "off" time. The receiver 

amplifies and integrates the decay curve at four pre-selected positions 

in time, normal izes these amp1 itudes with respect to the primary voltage 

Vp and presents the results as MI, M2, M3, and M 4  readings on digital 

display for logging. 

The times at which the decay curve is sampled, are selected 

by means of a switch making it possible to obtain up to 56 distinct 

points on the decay curve. 

This allows one to obtain the actual decay curve shape and to 

better estimate the size, depth and type of the causative source. 

A further step which can be taken is to factor the decay 

curve to separate the unwanted electromagnetic transient coup1 ing 

effects and background effects from the true overvoltage effects. 

extends the usefulness of the I.P. method in areas of high overburden 

conductivity. It also assists the geophysicist in distinguishing 

between effects of metallic and nonmetallic conductive material, between 

oxides and sulphides, between large and fine-grained particules, and 

between massive and disseminated portions of a polarizable body. 

This 

(b) Theory of the Pole-Dipole Electrode Configuration 

The 1 .  P. response due to a particular distribution of polar- 

izable material is dependent upon the electrode array employed, the 

geometry of the polarized body and its location relative to the array, 

and on the resistivity and polarization contrast between the body and 

surrounding environment. 












































