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PARTA REPORT 

1)  I n t r o d u c t i o n  

An Induced P o l a r i z a t i o n  and R e s i s t i v i t y  Survey has been completed on t h e  

Wisconsin Property, Nelson Min ing D iv i s ion ,  a t  t h e  request o f  Robert Holland, 

Pres ident ,  Hyperion I n d u s t r i e s  Limited. 

The proper ty  i s  1 ocated approximately 25 k i  1 ometers southeast o f  t h e  Ci ty  

o f  Nelson, B.C. Access i s  v i a  paved road from Nelson (30 km along Highway 6 )  and a 

system o f  gravel  roads ( 3 6  km)  a long Porcupine, Cul tus and L iab  Creeks lead ing  t o  the  

proper ty .  

Previous work on the  proper ty  dates back t o  1884 and inc ludes  t u n n e l l i n g ,  

t rench ing  and diamond d r i l l i n g .  More recent ly ,  operators  o f  t h e  p roper t y  have 

c a r r i e d  out d e t a i l e d  mapping and sampling, a s o i l  geochemical survey, 

electromagnet ic surveys and diamond d r i l l i n g .  

The o b j e c t i v e  o f  t h e  present I P  and R e s i s t i v i t y  survey was t o  f u r t h e r  d e f i n e  

t h e  s t r i k e  ex ten t  o f  t h e  known minera l i zed  hor izons, as we l l  as  t o  o u t l i n e  any 

p rev ious l y  undiscovered anomalous zones. 

A Phoenix Model IPV-1 Induced P o l a r i z a t i o n  and R e s i s t i v i t y  rece iver  u n i t  

was used , toge the rw i th  PhoenixModel I P T - 1  I P a n d R e s i s t i v i t y t r a n s m i t t e r  powered 

by a 1 k w  motor-generator. I P  e f f e c t s  are recorded as Percent Frequency E f fec ts  

(P.F.E.) a t  opera t ing  f requencies o f  4.0 Hz and 0.25 Hz, wh i leapparent  r e s i s t i v i t y  

values are normal ized i n  u n i t s  o f  ohm-meters. I n i t i a l l y ,  one l i n e  was tes ted  us ing  
t h e  grad ien t  array us ing  a p o t e n t i a l  e lec t rode separat ion o f  10 meters. A l l  

subsequent work employed t h e  d ipo le -d ipo le  ar ray,  w i t h  a 10 meter e lec t rode 

separat ion.  Four d i p o l e  separat ions were recorded i n  every case. 

F i e l d  work took p lace du r ing  t h e  per iod  August 22, 1986 t o  September 12, 
1986, i n i t i a l l y  under the superv is ion o f  Paul A. Car twr igh t ,  P.Geoph.. and then 

u n d e r t h e d i r e c t i o n o f  Michael J. Cormier, B.Sc. C e r t i f i c a t e s o f  q u a l i f i c a t i o n  are 

inc luded i n  t h i s  repor t .  
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2 )  D e s c r i p t i o n  o f  Claims 

The Wiscons in  p r o p e r t y  c o n s i s t s  o f  t h e  f o l l o w i n g  Crown g r a n t s  and m i n e r a l  

c la ims,  wh ich  a r e  a l s o  i l l u s t r a t e d  i n  F i g u r e  2. 

C1 a i m  U n i t s  Record No. E x p i r y  D a t e  

Wiscons in  1 L2928 

Lucky S t r i k e  1 L2929 

Wis 1 20  1558 

Wis 2 20 1559 

Wis 4 4 1939 

L i s  1 20 3537 

- 
- 

9 March 1994 

9 March 1993 

7 Oc tober  1993 

4 October  1992 

L i s  2 20 3538 24 October  1992 

L i s  3 20  3539 24 October  1994 

L i s  4 20 3540 24 October  1993 
L i s  5 20  3541 24 October  1992 

L i s  6 16 3595 3 August 1993 

L i s  7 16 3596 3 August 1993 

Esperanza E x p l o r a t i o n s  L td .  i s  t h e  owner o f  t h e  Wis-1,2,4 and L i s -  

1,2,3,4,5,6,7 c l a i m s  and a l s o  owns t h e  Crown g r a n t e d  Wiscons in  and Lucky S t r i k e  

c l a i m s , s u b j e c t t o  an u n d e r l y i n g  o p t i o n  agreement. Hyper ion  I n d u s t r i e s m a y e a r n  up 
t o l O O % i n t e r e s t  i n  t h e  p r o p e r t y  a s t h e  r e s u l t  o f  an o p t i o n  agreement w i t h  Esperanza 

E x p l o r a t i o n s  L t d .  

3 )  Description of Geology 

The f o l l o w i n g  g e o l o g i c a l  d e s c r i p t i o n  has been p r o v i d e d  by  t h e  s t a f f  o f  

Hyper ion  I n d u s t r i e s  L td .  

"The Wiscons in  p r o p e r t y  i s  l o c a t e d  near  t h e  s o u t h e r n  end o f  t h e  Kootenay 

Arc,  a c o m p l e x l y  deformed, n o r t h  t r e n d i n g  b e l t  o f  metased imentary  and m e t a v o l c a n i c  
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rocks  o f  P r o t e r o z o i c  and E a r l y  Pa leozo ic  age. The a r c  i s  e x t e n s i v e l y  i n t r u d e d  by  

g r a n i t i c  p l u t o n s  and s tocks  o f  J u r a s s i c  and Cretaceous age. I n  t h e  genera l  

v i c i n i t y  o f  t h e  p r o p e r t y ,  r e g i o n a l  s t r a t i g r p h y  becomes p r o g r e s s i v e l y  younger  f r o m  

eas t  t o  west. 

Reg iona l  g e o l o g i c  maps i n d i c a t e  t h a t  a m a j o r  n o r t h - n o r t h e a s t  t r e n d i n g  

f a u l t  b i s e c t s  t h e  p roper t y .  To t h e  e a s t  o f  t h i s  f a u l t ,  t h e  p r o p e r t y  i s  u n d e r l a i n  by 

Windermere Supergroup r o c k s  o f  t h e  Upper P ro te rozo ic -Lower  P a l e o z o i c  age. The 

base o f  t h e  Windermere c o n s i s t s  o f  a cong lomera te  o v e r l a i n  by  m a f i c  v o l c a n i c  t u f f s  

and greenstone. Upper Windermere r o c k s  i n c l u d e  t h e  Monk Fo rmat ion  ( p h y l l i t e s  and 

g r e y  l i m e s t o n e  h o r i z o n )  o v e r l a i n  by q u a r t z i t e s ,  g r i t s  and a conglomerate. To t h e  

west o f  t h e  m a j o r  f a u l t ,  H a m i l l  Group r o c k s  o f  Lower Cambrian age c o n s i s t  o f  

q u a r t z i t e s  and mica  s c h i s t s  w i t h  t h e  marb le  and cong lomera te  ho r i zons . "  

"The mass ive  t o  semi-massive s u l p h i d e  m i n e r a l i z a t i o n  occu rs  i n  sheared 

P r o t e r o z o i c  metasediments and Cretaceous q u a r t z - d i o r i t e  i n t r u s i v e s . "  

4 )  Presentation o f  Data 

The d i p o l e - d i p o l e  a r r a y  Induced P o l a r i z a t i o n  and R e s i s t i v i t y  r e s u l t s  a r e  

shown on t h e  f o l l o w i n g  d a t a  p l o t s  i n  t h e  manner d e s c r i b e d  i n  P a r t  B o f  t h i s  r e p o r t .  

L i n e  E l e c t r o d e  I n t e r v a l  Dwg. No. 

36+00N 

35+00N 

34+00N 

33+50N 

35+50N 

34+50N 

33+00N 

32+50N 

10 Meters  

10 Me te rs  

10 Meters  

10 Me te rs  

10 Meters  

10 Me te rs  

10  Meters  

10  M e t e r s  

IP-5872-1 

I P-5872-2 

IP-5872-3 

I P -5872 -4 

I P-5872-5 

IP-5872-6 

I P -5872 - 7 
IP-5872-8 



a 

32+00N 

30+50N 
30+00N 

31 t50N 

29t50N 
29t00N 
28+50N 
28+00N 
27t50N 
27+00N 
26+50N 

10 Meters 
10 Meters 
10 Meters 
10 Meters 
10 Meters 
10 Meters 
10 Meters 
10 Meters 
10 Meters 
10 Meters 
10 Meters 

IP-5872-9 
IP-5872-10 
IP-5872-11 
IP-5872-12 
IP-5872-13 
IP-5872-14 
IP-5872-15 
I P-5872-16 
IP-5872-17 
IP-5872-18 
I .  -5872-19 

The gradient array I P  and Resis t ivi ty  d a t a  a re  displayed on the followng 
d a t a  plots: 

Line Measuranent Interval Dwg. No. 

32+50N 10 Meters IP-5872-20 

Also enclosed with t h i s  report a re  Dwg. Nos. I.P.P.-B-4149A t o  414913, 
1:1,000 Scale Plan maps of  the contoured n = l  and n = 2  Apparent Res is t iv i ty  and PFE 
resul ts .  Dwg. No. I.P.P.-B-4149E i s  a 1 : l O O O  Scale P l a n  Map i l l u s t r a t i n g  the 
positions o f  the  conductive zones interpreted from the data. 

I t  i s  important t o  note that  the above p l a n  maps have been drawn using 
distances measured along the slope, i .e. ,  the s ta t ion posit ions on the grid l ines  
have not been corrected t o t h e  horizontal in areas o f  steep slopes. Consequently, 
two separate grid numbering schemes are used on the p l a n  maps, with the Pacific 
Geophysical grid numbers being shown in parenthesis, while the applicable 1984 B P  
grid numbers are not enclosed by parenthesis. The pseudosection p l o t s  use the 
Pacif ic  Geophysical grid numbers. 

Since the Induced Polarization measurement i s  essent ia l ly  an averaging 



5 

process, as  a r e  a l l  t h e  p o t e n t i a l  methods, i t  i s  f r e q u e n t l y  d i f f i c u l t  t o  e x a c t l y  
p i n p o i n t  t h e  source  o f  an anomaly. C e r t a i n l y ,  no anomaly can b e  l o c a t e d  w i t h  more 

accuracy t h a n  t h e  e l e c t r o d e  i n t e r v a l  l e n g t h ;  i.e., when u s i n g  a 10 me te r  e l e c t r o d e  

i n t e r v a 1 , t h e  p o s i t i o n o f a n a r r o w s u l p i d e b o d y c a n  o n l y b e d e t e r m i n e d t o l i e  between 
two  s t a t i o n s  10 me te rs  apa r t .  I n  o r d e r  t o  d e f i n i t e l y  l o c a t e ,  and f u l l y  e v a l u a t e  a 

narrow, s h a l l o w  source, i t  i s  necessary  t o  use s h o r t e r  e l e c t r o d e  i n t e r v a l s .  I n  

o r d e r  t o  l o c a t e  sources  a t  somedepth, l a r g e r  e l e c t r o d e  i n t e r v a l s m u s t  be used w i t h  a 

co r respond ing  i n c r e a s e  i n  t h e  u n c e r t a i n t i e s  o f  l o c a t i o n .  

5 )  D i s c u s s i o n  o f  Results 

The p r e s e n t  I P  and R e s i s t i v i t y  Survey on t h e  Wiscons in  P r o p e r t y  i n i t i a l l y  

used g r a d i e n t  a r r a y  w i th  t r a n s m i t t e r  e l e c t r o d e s  s i t u a t e d  700 mete rs  a p a r t  a t  

S t a t i o n  200E (BP g r i d )  and S t a t i o n  900E (BP G r i d )  on L i n e  3250N. A 10 meter  

p o t e n t i a l  c i r c u i t  was t h e n  used t o  measure I P  e f f e c t s  and apparent  r e s i s t i v i t y  

v a l u e s  a l o n g  t h a t  p a r t  o f  t h e  l i n e  enc losed  by t h e  t r a n s m i t t e r  e lec todes .  Severa l  

v e r y  nar row zones o f  mass ive  s u l p h i d e  m i n e r a l i z a t i o n  a r e  mapped as b e i n g  c l o s e  t o  

t h e  l i n e  i n  t h i s  r e g i o n ,  and i t  was hoped t h a t  g r a d i e n t  a r r a y  would p r o v i d e  a 

r e l a t i v e l y  r a p i d m e a n s o f d e t e c t i n g t h e s e l e s s t h a n  1 0 m e t e r  w i d e  v e i n s  b y  v i r t u e o f  

t h e i r  i nc reased  c o n d u c t i v i t y  and p o l a r i z a b i l i t y  compared t o  t h e  h o s t  rocks .  

U n f o r t u n a t e l y ,  the  g r a d i e n t  a r r a y  measurements do n o t  appear t o  c l e a r l y  

r e s o l v e  t h e  known mass ive  s u l p h i d e  ve ins .  I ns tead ,  i t  would seem t h a t  e i t h e r  

s e v e r a l  l a r g e r  and deeper  c o n d u c t i v e  and p o l a r i z a b l e  sources  a r e  b e i n g  de tec ted ,  o r  

a number o f  c l o s e l y  spaced, narrow, and r e l a t i v e l y  s h a l l o w  c o n d u c t o r s  a r e  b e i n g  

averaged t o g e t h e r .  

D i p o l e - d i p o l e  a r r a y  was t h e n  u t i l i z e d  t o  r e - e v a l u a t e  L ine3250N i n  t h e  area  
o f  t h e  known mass ive  su lph ides .  A b a s i c  i n t e r e l e c t r o d e  d i s t a n c e  o f  10 mete rs  was 

s e l e c t e d  i n  o r d e r  t o d e t e c t  t a b u l a r  sources  o f  l e s s  t h a n  10 meters  w i d t h , a s  w e l l  as 

t o  m a i n t a i n  a h i g h  degree o f  h o r i z o n t a l  r e s o l u t i o n  between c l o s e l y  spaced zones. 

Four  d i p o l e  s e p a r a t i o n s  were reco rded  y i e l d i n g  a maximum p e n e t r a t i o n  d e p t h  o f  20 t o  

25 me te rs  subsur face .  



6 

This  d ipo le -d ipo le  I P  and R e s i s t i v i t y  data f i r s t  recorded on L ine  3250N 

i n d i c a t e d  w e l l  de f ined low r e s i s t i v i t y  ( h i g h  c o n d u c t i v i t y )  zones c o r r e l a t i n g  w i t h  

the p o s i t i o n s  o f  t h e  known su lph ide  veins. Consequently, t h e  r e s t  o f  t h e  

geophysical survey was c a r r i e d  out  us ing  the  same array. A number o f  conduct ive 

zones are now ev ident  w i t h  the  a x i s  o f  t h e  conductors be ing marked a t  t h e i r  

shal lowest  p o i n t s  on Dwg. No. I.P.P.-B-4149E. It should benoted  t h a t  t h e  apparent 

r e s i s t i v i t y d a t a  has been used as the  pr imary anomaly i n d i c a t o r  r a t h e r  than t h e  I P  
e f f e c t  (P.F.E.). The massive su lph ides have apparent ly  been randomly ox id i zed  

w i t h  t h e  r e s u l t  t h a t ,  w h i l e  low r e s i s t i v i t y  values always c o r r e l a t e  w i t h  t h e  

p o s i t i o n s  o f  t h e  known veins,  t he  I P  e f f e c t s  recorded over the  su lph ides o f t e n  show 

d i s t i n c t l y  lower than background values, r a t h e r  than t h e  h igher  than background 

values normal ly  recorded over unweathered m ine ra l i za t i on .  Extens ive o x i d i z a t i o n  

o f  t h e  v e i n  su lph ides would normal ly  be expected t o  g r e a t l y  reduce t h e  magnitude o f  

t he  I P  e f fec ts  observed, w h i l e  the  observed r e s i s t i v i t i e s  would no t  be a f f e c t e d  t o  

n e a r l y  t h e  same degree. This  appears t o  be t h e  case f o r  many o f  t h e  anomalous zones 

o u t l i n e d  on the  Wisconsin p roper t y  by t h e  present  I P  and R e s i s t i v i t y  survey. 

E a c h o f t h e c o n d u c t i v e  zones i n t e r p r e t e d  i n  the  I P  and R e s i s t i v i t y d a t a  are 

The sources o f  i l l u s t r a t e d  on Dwg. No. I.P.P.-B-4149E, and are discussed below. 

a l l  o f  t h e  zones marked extend t o  w i t h i n  15 meters o f  t h e  surface. 

Zone A 

The nor thern  p a r t  o f  t h i s  t r e n d  i s  co inc iden t  w i t h  t h e  No. 1 A d i t  

m ine ra l i zed  zone o u t l i n e d  by prev ious  t rench ing ,  d r i l l i n g  and underground 

work. It i s  encouraging t h a t  t h i s  conduct ive  zone appers t o  extend we l l  t o  

t h e  s o u t h t o t h e v i c i n i t y o f  L ine  2700N. This  southern extens ion does no t  

appear t o  havebeen tes ted  by t rench ing ;  however, t h e  down d i p e x t e n s i o n o f  

t h e  southern h a l f o f  Zone Amay havebeen tes ted  a t  r e l a t i v e l y  g rea t  depthby  

diamond d r i l l  ho les pos i t i oned  west o f  t h e  zoneo f  i n t e r e s t  on Line2800N nd 

L ine  2900N. 



Zone A 1  

This feature may represent a n o r t h e r l y  t rend ing  extens ion o f  Zone 

A, s l i g h t l y  o f f s e t  t o  the  west. Most anomalous r e s u l t s  a re  ev ident  i n  t h e  

data c o l l e c t e d  on L i n e  3400N. i n  the  v i c i n i t y  o f  S t a t i o n  490E ( P a c i f i c  Gr id )  

and S t a t i o n  495E ( P a c i f i c  Gr id) .  

Zone 8 

A narrow zone o f  lower than background r e s i s t i v i t y  readings 
o u t l i n e  m i n e r a l i z a t i o n  p rev ious l y  mapped by t rench ing  as we l l  as A d i t  No. 

4. The s o u r c e o f  Zone5 i s o p e n  towards thenor thand  towards thesoutheas t  

a t  which p o i n t  t h e  conductor has s p l i t  i n t o  two separate, subpara l le l  

l imbs, w i t h  t h e  more wester ly  t r e n d  co inc id ing  w i t h  massive sulphides. 

Zone C 

This  zone o f  anomalous c o n d u c t i v i t y  i s  co inc iden t  w i t h  su lph ide  

m i n e r a l i z a t i o n  seen near t h e  p o r t a l  o f  A d i t  No. 5, which i s  loca ted  c lose  t o  

L ine  3200N. The geophysical r e s u l t s  i n d i c a t e  t h a t  t h i s  m i n e r a l i z a t i o n  

extends a t  l e a s t  as f a r  no r th  as L ine  3400N. w i t h  a very we l l  de f ined 

anomalous response being ev ident  i n  the  data recorded on L ine  3350N, i n  t h e  

v i c i n i t y  o f  S t a t i o n  580E ( P a c i f i c  Gr id).  

Zone C 1  

It i s  thought t h a t  t h i s  zone represents  t h e  southern extens ion o f  

Zone C ,  s t r i k i n g  along t h e  extreme eastern edge o f  t h e  g r id ,  i n  the  area of  

L i n e  3050N and L i n e  3000N. The t rend i s  p resen t l y  undef ined beyond these 

po in ts .  
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Zone C2 

This  i s  i n t e r p r e t e d  t o  be a shor t  zone l y i n g  20 t o  30 meters west o f  

and p a r a l l e l  t o  Zone C, i n  t h e  v i c i n i t y  o f  L ine  3300N. Zone C2 i s  on l y  seen 

i n  the  n=2 data, which suggests a depth o f  a t  l e a s t  10 meters t o  the top  o f  

t h e  source. 

Zone D, Zone D1, Zone D2 

These th ree  fea tures  form a d iscont inuous l i n e  which extends 
across v i r t u a l l y  t h e  e n t i r e  gr id .  The nor thern end of Zone 01 c o r r e l a t e s  

moderately we l l  w i t h  massive sulphides exposed i n  a t rench a t  the  f a r  

nor thern end o f  t h e  No. 1 A d i t  m ine ra l i zed  zone. 

I n  the  case o f  Zone D, t h e  most anomalous response i s  seen i n  t h e  

datacol lec tedonLine3350N,  near S t a t i o n  520E ( P a c i f i c  Gr id) .  Zone01 i s  

composed o f  very anomalous r e s u l t s  on L ine  3150N. S t a t i o n  520E ( P a c i f i c  

Gr id ) ,  w h i l e  considerably  l e s s  anomalous r e s i s t i v i t y  values mark t h e  
presence o f  Zone 02 on L i n e  2700N, near S t a t i o n  525E ( P a c i f i c  Gr id ) .  

Zone E 

The sou rceo f  ZoneE i s i n d i c a t e d t o b e i n t h e o r d e r t o 1 0 0 m e t e r s i n  

Most anomalous response i s  ev ident  i n  t h e  data acquired on l i n e  length. 

2750N, i n  t h e  v i c i n i t y  o f  S t a t i o n  470E ( P a c i f i c  Gr id) .  

Zone F 

The conduct ive zone i s  i n t e r p r e t e d  t o  be immediately t o  the  east  

of,  and p a r a l l e l  t o  Zone E. S t r i k e  l eng th  o f  t h e  source i s  a t  l e a s t  150 

meters as t h e  zone i s  seen extending from the  v i c i n i t y  o f  L i n e  2800N t o  

beyond Line2650N. Again themost  conduct ive p a r t  o f t h e  zone i s  i nd i ca ted  

t o  under l i e  L ine  2750N, S t a t i o n  490E ( P a c i f i c  Gr id ) .  
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Zone G 

Zone G i s  best  seen i n  the  data recorded on L ine  305UN, centered a t  

Stat ion490E ( P a c i f i c  Gr id).  It appears as a shor t  s t r i k e  l eng th  t rend l y i n g  
j u s t  t o  the  west o f  and p a r a l l e l  t o  Zone D1. 

Zone H 

A very conduct ive response recorded on L ine  31 O N ,  S t a t i o n  460E 

( P a c i f i c  Gr id )  o u t l i n e s  t h e  nor thern end o f  Zone H, wh i le  much less  

anomalous r e s u l t s  mark t h e  southward extens ion o f  t h e  zone t o  the area o f  

L ine  2900N and l i n e  2850N. where t h e  source o f  t h e  geophysical response 

again appears t o  be very conduct ive but  i s  bu r ied  a t  a somewhat g rea ter  

depth. It should be noted t h a t  t h e  depth t o  t h e  t o p  o f  t h e  most conduct ive 

ma te r ia l  i s  a t  l e a s t  10 meters beneath L i n e  2850N, S t a t i o n  425E ( P a c i f i c  

Gr id) .  

Zone I 

This zone 1 i e s  approximately 35 meters west o f  and p a r a l l e l  t o  Zone 

The source o f  Zone I appears t o  be w e l l  de f ined by t h e  data acquired on 

A t  present Zone I i s  open t o  bo th  

B. 

L i n e  3550N, S t a t i o n  560E ( P a c i f i c  Gr id ) .  

t h e  no r th  o f  L i n e  3600N and the  south o f  L i n e  3450N. 

Zone J 

Somewhat lower than background apparent r e s i s t i v i t y  values 

accompanied by lower  than normal I P  e f f e c t s  out1 i n e  Zone J near the  western 

endsofL ine2700NandLine2650N.  Most encouraging r e s u l t s a r e s e e n  i n  the  

data recorded on L ine  2650N, S t a t i o n  380E ( P a c i f i c  Gr id) .  The zone i s  

undef ined t o  the south o f  t h i s  po in t .  
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Zone K 

Zone K i s  i n t e r p r e t e d t o  l i e  between the  sou the rnex tens iono f  Zone 

I t  i s  no t  as  w e l l  de f ined as these o the r  features,  and t h e  A and Zone H. 
source appears t o  be bu r ied  a t  l e a s t  10 meters below t h e  surface. 

Zone 1 

D a t a  recorded on L i n e  3300N. S t a t i o n  445E ( P a c i f i c  Gr id )  shows t h e  

most anomalous s igna tu re  ev ident  along t h e  l e n g t h  o f  Zone L, t h e  southern 

h a l f  o f  which i s  i n d i c a t e d  t o  be s t r i k i n g  p a r a l l e l  t o  and 20 meters west o f  
t h e  nor thern  end o f  t h e  No. 1 A d i t m i n e r a l i z a t i o n m a r k e d  by geophysical  Zone 

A. 

Zone H 

This  

nor theas tern  

f e a t u r e  i s  
orner  o f  t h e  

i n t e r p r e t e d  t o  be present  i n  the  extreme 

urvey g r i d ;  however, a d d i t i o n a l  coverage would 

be requ i red  t o  b e t t e r  asce r ta in  the  s i g n i f i c a n c e  o f  t h e  source o f  t h e  

geophysical response. 

Zone N, Zone 0 

Both o f  these t rends  a r e  i n t e r p r e t e d  i n  data acqui red on the  
western extens ions o f  L ine  3200N and L ine  3250N. As such, a d d i t i o n a l  

survey ing  would be needed t o  more f u l l y  assess the  importance o f  t he  
anomalies involved. 
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6 )  S w r y  and Recornendations 

An Induced P o l a r i z a t i o n  and R e s i s t i v i t y  survey has been completed 

on p a r t  o f  t h e  Wisconsin Proper ty  on beha l f  o f  Hyperion Indus t r i es  Ltd.  

Well de f ined zones o f  increased c o n d u c t i v i t y  are recorded by t h e  

a p p a r e n t r e s i s t i v i t y d a t a o v e r t h e  knownmassiveto semi-massive su lph ide  veins. I P  

e f f e c t s  noted co inc ident  w i t h  t h e  prev ious ly  mapped ve ins are  genera l l y  lower than 

background,whichcould be i n d i c a t i v e o f  extens ive ox ida t i on  o f t h e  ve in  sulphides. 

A number o f  add i t i ona l  conduct ive zones a r e  o u t l i n e d  by t h e  
r e s i s t i v i t y  and I P  data. Some o f  these t rends  e x h i b i t  very s i m i l a r  s ignatures  t o  

those recorded over the  known ve in  sulphides, and should be f u r t h e r  evaluated by 

t rench ing  and/or d r i l l i n g  on a h igh p r i o r i t y  basis.  

Recommendations and remarks concerning i n d i v i d u a l  conduct ive 

zones are l i s t e d  below. The p o s i t i o n s  o f  t h e  zones are i l l u s t r a t e d  on p lan  map Dwg. 

NO. I .  P. P. -B -4149E. 
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ZONE 

A 

A 1  

c1 

c2 

D 

0 1  

D2 

REMRKS 

Northen h a l f  o f  zone 
co inc iden t  w i t h  No. 1 
A d i t  m i n e r a l i z a t i o n  

May be nor thern  extens ion 
o f  Zone A 

Coinc ident  w i t h  No 4 A d i t  
m i n e r a l i z a t i o n  

Appears t o  o u t l i n e  nor th -  
ward con t inua t ion  o f  No. 5 
Adi t m i n e r a l i z a t i o n  

May be southern extens ion 
o f  Zone C 

R e l a t i v e l y  deep source, 
s i n g l e  l i n e  anomaly 
(L3300N) 

Poss ib le  nor thern  
extens ion o f  Zone D 1  

Coinc ident  a t  extreme 
no r the rn  end w i t h  No. 1 
Adi t minera l  i za t i  on 

Poss ib le  southern ex- 
t e n t i o n s  o f  Zone 01  

Short s t r i k e  l e n g t h  

Zone open t o  south 

RECOWENDATIONS 

- asce r ta in  i f  prev ious diamond 
d r i l l i n g  on L ine  2800N and L ine  2900N 
tes ted  down d i p  extens ion o f  Zone A. 

- L i n e  2800N should be trenched cross 
t h e  i n t e r v a l  395E-405E ( P a c i f i c  Gr id )  
on h igh  p r i o r i t y  bas is .  

- t rench ing  i s  recomnended on L i n e  
3400N between 485E and 500E ( P a c i f i c  
G r i d )  on h igh p r i o r i t y  basis.  

- extend r e s i s t i v i t y  and I P  coverage t o  
n o r t h  and south on h i g h  p r i o r i t y  bs is .  

- t rench ing  i s  recomnended on L ine  
3350N between 570E and 590E ( P a c i f i c  
G r i d )  on a h igh  p r i o r i t y  basis.  

- v i sua l  i nspec t i on  o f  road cu t  near 
L ine  3050N. S t a t i o n  540E ( P a c i f i c  
Gr id )  recomnended i n  o rder  t o  de te r -  
mine cause o f  geophysical conductor. 

- d r i l l  ho le  l oca ted  so as t o  pass 
approximately 15 meters beneath L ine  
3300N. 550E ( P a c i f i c  G r i d )  i s  re -  
commended on medium p r i o r i t y  bas is .  

- t rench ing  i s  recomnended on L ine  
3350N between 510E and 530E ( P a c i f i c  
Gr id )  on h igh  p r i o r i t y  bas is .  

- v i sua l  i nspec t i on  o f  3 separate 
road cu ts  i n  area o f  zone between 
L ine  3050N and L ine  3150N t o  de te r -  
mine source o f  geophysical anomalies. 

- a d d i t i o n a l  r e s i s t i v i t y  and I P  
survey ing t o  b e t t e r  d e f i n e  zone on low 
p r i o r i t y  basis.  

- t rench ing  i s  recomnended on L ine  
2750N between 465E and 475E ( P a c i f i c  
G r i d )  on a h igh p r i o r i t y  bas is .  

- t rench ing  i s  reconended on L i n e  
2750N between 485E and 495E ( P a c i f i c  
G r i d )  on a h igh  p r i o r i t y  basis.  
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ZONE 

G 

H 

M 

N.0 

REHARKS 

Short  s t r i k e  l e n g t h  

Zone may pass c lose 
t o  No. 2 A d i t  

Zone i s  open t o  n o r t h  
and south 

Zone i s  open t o  south 

R e l a t i v e l y  deep, poo r l y  
de f ined source 

Zone loca ted  i n  c lose  
p r o x i m i t y  t o  nor thern  end 
o f  No. 1 A d i t  m ine ra l i zed  
zone 

Zone open t o  nor th ,  east ,  
south 

Zones undef ined t o  n o r t h  
and south, r e s p e c t i v e l y  

RECOmENDATIOKT 

- t rench ing  i s  recomnended on L i n e  
3050N between 485E and 495E ( P a c i f i c  
Gr id )  on medium p r i o r i t y  basis.  

- v i sua l  i nspec t i on  o f  road c u t  near 
L ine  3150N, S t a t i o n  460E ( P a c i f i c  Gr id )  
reconended t o  determine cause o f  
nor thern  geophysical response. 

- d r i l l  ho le  spot ted  t o  pass approx- 
ima te l y  15 meters below L ine  2850N, 
S t a t i o n  425E ( P a c i f i c  G r i d )  i s  
recomnended on medium p r i o r i t y  basis. 

- t rench ing  i s  recomnended on L i n e  
3550N between 560E and 570E ( P a c i f i c  
G r i d )  on a h igh p r i o r i t y  bas is .  

- a d d i t i o n a l  r e s i s t i v i t y  and I P  
survey ing i s  recommended t o  b e t t e r  
o u t l i n e  ex ten t  o f  zone on a medium 
p r i o r i t y  bas is .  

- no f u r t h e r  work reconended a t  t h i s  
t ime. 

- t rench ing  i s  reconended on L i n e  
3300N between 440E and 450E ( P a c i f i c  
Gr id )  on a h igh p r i o r i t y  basis.  

- a d d i t i o n a l  r e s i s t i v i t y  and IP 
survey ing i s  recommended on a medium 
p r i o r i t y  bas is .  

- a d d i t i o n a l  r e s i s t i v i t y  and I P  
survey ing i s  recommended on medium 
p r i o r i t y  basis.  
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I n  t h e  event  i t  becomes advantageous t o  more p r e c i s e l y  map t h e  e x t e n t  o f  

i n d i v i d u a l  v e i n s  o f  massive s u l p h i d e  m i n e r a l i z a t i o n  exposed i n  a t r e n c h  o r  d r i l l  

ho le,  t h e  use o f  t h e  " A p p l i e d  P o t e n t i a l "  o r  "Mise a l a  Masse" techn ique  should b e  

considered.  T h i s  method i s  capab le  o f  v e r y  a c c u r a t e  and cos t  e f f e c t i v e  mapping o f  

narrow m e t a l l i c  s u l p h i d e  ve ins,  as l o n g  as t h e  m i n e r a l i z a t i o n  i s  e l e c t r i c a l l y  

cont inuous.  

PACIFIC GEOPHYSICAL LTD. 

Paul A. C a r t w r i g h t ,  P.Geoph. 

Dated: 30 September 1986 
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7 )  Assessment Details 

Property: Wisconsin Mining Division: Nelson 

Sponsor: Hyperion I n d u s t r i e s  Ltd. Province: B r i t i s h  Columbia 

Location: 25 km southeast o f  Nelson, B.C. 

Type of Survey: 

Operating Days: 18.5 Date Started: 22 Augut 1986 

Equivalent 8 hr. Man Days: 81 Date Finished: 12 September 1986 

Consulting Man Days: 10 Number of Stations: 588 

Drafting Man Days: 8 Nuber of Readings: 3256 

Total Man Days: 99 Kn of Line Surveyed: 5.68 

Induced P o l a r i z a t i o n  and R e s i s t i v i t y  

Consultants: 

P.A. Car twr igh t ,  4238 West 11 th  Avenue, Vancouver, B.C. 

Field Technicians: 

M. Cormier, 2242 Stephens S t ree t ,  Vancouver, B.C. 
M.Makulowich, 669 Valdes Drive,  Kamloops, B.C. 
R.Wartnow, 4976 2nd Avenue, Tsawwassen, B.C. 

Draughtman: 

P.A. Car twr igh t ,  4238 West 11 th  Avenue, Vancouver, B.C. 
M. Cormier, 2242 Stephens St ree t ,  Vancouver, B.C. 

PACIFIC GEOPHYSICAL LIMITED 

Dated: 30 September 1986 P a w e A - G d  
Paul A. Car twr igh t ,  P.Geoph. 
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8) Statement o f  Costs 

HYPERION INDUSTRIES LTLL 

Induced P o l a r i z a t i o n  and R e s i s t i v i t y  Survey - Wisconsin Property,  Nelson, M.D., 
B r i  t i sh Col umbi a. 

Per iod:  22 August 1986 - 26 August 1986 

Crew: M. Cornier,  M. Makulowich, P. Ca r twr igh t  

Per iod:  27 August 1986 - 8 September 1Y86 

Crew: 

Per iod : 

Crew: 

M. Cornier,  M. Makulowich, R. Wartnow 

9 September 1986 - 11 September 1986 

M. Cornier,  M. Makulowich, P. Ca r twr igh t  

17 Operat ing Days @ $ 1,000.00 $ 17,000.00 

2 Bad weather Days @ $650.00 1,300.00 

1 Organizat ional  Day @ $650.00 650.00 

M o b i l i z a t i o n  - Demobi l i za t ion  1,500.00 

$ 20,450.00 ----_-_____ --------__- 

PACIFIC GEOPHYSICAL LTD. 

Dated: 30 September 1986 &A.&& 
Paul A. Car twr igh t ,  P. oph. 
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CERTIFICATE 

I, Paul A. Cartwr ight ,  o f  t h e  City o f  Vancouver, Province o f  B r i t i s h  

I am a geophysic is t  r e s i d i n g  a t  4238 W .  11th  Avenue, Vancouver, B.C. 

Columbia, do hereby c e r t i f y :  

1. 

2. I am a graduate o f  t h e  U n i v e r s i t y  o f  B r i t i s h  Columbia, w i t h  a B.Sc. Degree 
(1970) 

3. I am a member o f  t h e  Society  o f  Exp lo ra t i on  Geophysic ists,  t h e  European 
Assoc ia t ion  o f  Exp lo ra t ion  Geophysic ists and t h e  Canadian Society  o f  
Exp lo ra t i on  Geophysic ists.  

I have been p r a c t i s i n g  my pro fess ion  f o r  16 years. 4. 

5. I am a Profess ional  Geophysic ist  l i censed i n  the Province o f  A lber ta .  

6. I have no d i r e c t  or  i n d i r e c t  i n t e r e s t ,  nor do I expect t o  rece ive  any 
i n t e r e s t ,  d i r e c t l y  o r  i n d i r e c t l y ,  i n  the  p roper t y  o r  s e c u r i t i e s  o f  Hyperion 
I n d u s t r i e s  Ltd., Esperanza Exp lora t ions  Ltd., o r  any a f f i l i a t e s .  

7. The statements made i n  t h i s  repo r t  a re  based on a study o f  publ ished 
geologica l  1 i t e r a t u r e  and unpublished repor ts .  

8. Permission i s  granted t o  use i n  whole o r  i n  p a r t  f o r  assessment and 
q u a l i f i c a t i o n  requirements bu t  not f o r  a d v e r t i s i n g  purposes. 

DATED AT VAWCOUVER, BRITISH COLWBIA t h i s  30th day o f  September 1986. 
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CERTIFICATE 

I ,  Michae l  J. C o r n i e r ,  o f  t h e  City o f  Vancouver, P r o v i n c e  of  B r i t i s h  

I am a g e o p h y s i c i s t  r e s i d i n g  a t  2242 Stepehns S t r e e t ,  Vancouver, B r i t i s h  
Columbia. 

I am a g radua te  o f  M c G i l l  U n i v e r s i t y ,  M o n t r e a l ,  Quebec w i t h  a B.Sc. Degree 
(1981).  

I have been p r a c t i s i n g  my p r o f e s s i o n  f o r  5 yea rs .  

Columbia, d o  hereby  c e r t i f y  t h a t :  

1. 

2. 

3. 

DATED a t  Vancouver, B.C. t h i s  3 0 t h  day o f  September 1985. 

vh A 4 T  Ca,,,h, 
Michae l  J. C o r n i e r ,  B.Sc.- 



11) Statement  o f  C o s t s  - P r o j e c t  Supe rv i s ion  
by Hyperion I n d u s t r i e s  Ltd.  

The fo l lowing  c o s t s  were i n c u r r e d  on b e h a l f  o f  Hyperion 
I n d u s t r i e s  Ltd.  f o r  p r e p a r a t i o n  and supe rv i s ion  o f  t h e  I .P .  
su rvey  conducted on t h e i r  Wisconsin p r o p e r t y  nea r  Nelson, 
B .C .  Cos ts  i n c l u d e  expenses f o r  f o u r  t r i p s  t o  t h e  p rope r ty .  
Work w a s  c a r r i e d  o u t  du r ing  t h e  pe r iod  o f  August 1 t o  
September 30, 1986. 

F i e l d  Equipment and Supp l i e s  
Food and Lodging 

O f f i c e  Cos t s  

Radio Ren ta l  

T ranspor t a t ion  

( i n c l u d e s  some food f o r  I.P. crew) 

(copying ,  phone, e t c )  

2 months @ $50/mo 

(gas ,  pa rk ing ,  e t c )  
Wages 

R .  Hol land,  g e o l o g i s t - s u p e r v i s o r  
10 days  @-$2007day 

September 16,30 

6 days @ $150/day 

September 7-9 

August 2,8,10-14,21-23,25 

J .  B a v a l i s ,  f i e l d  supe rv i so r  

August 22-23,29-30 

Superv is ion  Cos t s  
Cont rac t  Geophysical Cos t s  (page  16) 

$89 -90 

585.60 

62 -77  

fOO.00 

272.08 

2000.00 

900.00 

4010.35 

20450.00 

T o t a l  P r o j e c t  Cos ts  $24460.35 

Adminis t ra t ive  and s e v e r a l  o t h e r  c o s t s  n o t  d i r e c t l y  
r e l a t e d  t o  work done have been excluded from t h e  above f ig -  
ures. 
less  than  t h a t  f i l e d  i n  our Sta tements  o f  Exp lo ra t ion  and 
Development ($25060.22). T h i s  d i f f e r e n c e  w i l l  n o t  a f f e c t  
t h e  amount o f  assessment work f i l e d  and can be deducted 
from t h e  P.A.C. c r e d i t s .  

As a r e s u l t ,  t h e  t o t a l  c o s t  o f  $24460.35 is $599.87 

./&&A/ 
Robert  Hol land ,  B . Sc . . F .G . A .  C . 
p r e s i d e n t ,  Hyperion I n d u s t r i e s  Ltd.  



PART B 

NOTES ON THE THEORY,MCTHOD OF FIELD OPERATIOK 

AKD PRESENTATIOK OF DATA 

FOR THE IhDUCED POLARIZATIOK YETHOD 

I n d u c e d  P o l a r i z a t i o n  as a g e o p h y s i c a l  measu remen t  

r e f e r s  to t h e  b l o c k i n g  a c t i o n  o r  p o l a r i z a t i o n  of meta l l ic  o r  

e l e c t r o n i c  c o n d u c t o r s  i n  a medium o f  i o n i c  s o l u t i o n  

c o n d u c t i o n .  

T h i s  e lec t ro-chemica l  p h e n o m e n o n t o c c u r s  w h e r e v e r  

e l e c t r i c a l  c u r r e n t  is p a s s e d  t h r o u g h  a n  area w h i c h  c o n t a i n s  

m e z a l l i c  r i n e r a l s  s u c h  as base metal s u l p h i d e s .  

c u r r e n t  is  p a s s e d  t h r o u g h  t h e  g r o u n d ,  

m e n t s ,  a l l  of t h e  c o n d u c t i o n  t a k e s  p l a c e  t h r o u g h  i o n s  p r e s e n t  

i n  t h e  water c o n t e n t  of t h e  r o c k ,  or s o i l ,  i . e . ,  b y  i o n i c  

c o n d u c t i o n .  

h i g h e r  s p e c l f i c  r e s i s t i v i t y  t h a n  ground w a t e r .  

minerals commonly d e s c r i b e d  as "me ta l l i c "  , h o w e v e r ,  n a v e  

s p e c i f i c  r e s i s t i v i t i e s  much lower t h a n  g r o u n d  wa te r s .  

i n d u c e d  p o l a r i z a t i o n  e f f e c t  t a k e s  p l a c e  2t t h o s e  I n t e r f a c e s  

w n e r e  t h e  mode of c o n d u c t i o n  c h a n g e s  f ron  i o n i c  i n  t h e  solutions 

f i l l i n g  t h e  i n t e r s t i c e s  of t h e  r o c k  t o  e l e c t r o n i c  i n  t h e  

m e t a l l i c  m i n e r a l s  p r e s e n t  i n  t h e  r o c k .  

S o m a l l y  , when 

as i n  r e s i s I i v i t y  m e a s u r e -  

T h i s  i s  because almost a l l  m i n e r a l s  have  a much 

The  grol;p of 

T h e  

The  b l o c k l n g  a c t l o n  or i n d u c e d  p o l a r r z a t i o n  m e n t l o n e d  

a b o v e ,  w h i c h  d e p e n d s  upon t h e  chemical energies  n e c e s s a r y  to 

allow t h e  i o n s  t o  g i v e  up  or r e c e i v e  e l e c t r o n s  from t h e  metallic 
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s u r f a c e ,  i n c r e a s e s  w i t h  tk.e t i m e  t h a t  a C . C .  c u r r e n t  is a l lowed  

t o  flow t h r o u g h  t h e  r o c k ;  i . e . ,  a s  i o n s  p i l e  up a g a i n s t  t h e  

- metall ic i n t e r f a c e  t h e  resistance t o  c u r r e n t  f l ow i n c r e a s e s .  

E v e n t u a l l y ,  t h e r e  is enough p o l a r i z a t i o n  i n  t h e  f o r m  o f  

excess i o n s  a t  t h e  i n t e r f a c e s ,  t o  a p p r e c i a b l y  r e d u c e  t h e  amount 

o f  c u r r e n t  f l o w  t h r o u g h  t h e  meta l l ic  p a r t i c l e .  

p o l a r i z a t i o n  t a k e s  p l a c e  a t  each o f  t h e  i n f i n i t e  number o f  

s o l u t i o n - m e t a l  i n t e r f a c e s  i n  a minera l ized  r o c k .  

T h i s  

"hen  t h e  d . c .  v o l t a g e  u s e d  t o  create  t h i s  d . c .  

c u r r e n t  f l ow is  c u t  o f f ,  The Coulomb f o r c e s  be tween  t h e  c h a r g e d  

i o n s  f o r n i n g  t h e  p o l a r i z a t i o n  c a u s e  them t o  return t o  t h e i r  normal 

p o s i t i o n .  

w h i c h  can b e  measured  on t h e  s u r f a c e  o f  t h e  g round  as a d e c a y i n g  

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

T h i s  movement of  c n a r g e  c rea tes  a small  c u r r e n t  f l o w  

From a n  a l t e r n a T e  viewpoint i t  c a n  b e  S e e n  t h a t  i f  t h e  

d i r e c t i o n  of  t h e  c u r r e n t  t h r o u g h  t h e  s y s t e m  is r e v e r s e d  

r e p e a t e d l y  b e f o r e  t h e  p o l a r i z a t i o n  o c c u r s ,  t h e  e f f e c t i v e  

r e s i s t i v i t y  o f  t h e  s y s t e m  as a whole  w i l l  change  a s  t h e  f r e q u e n c y  

of t h e  s w i t c h i n g  is c h a n g e d .  T h i s  is a c o n s e q u e n c e  of t h e  facr :  

T h a t  t h e  amount of c u r r e n t  f l o w i n g  t h r o u g h  each m e t a l l i c  i n t e r -  

face depends  u p o n ' t h e  l e n g t h  of  t i m e  t h a t  c u r r e n t  h a s  been 

p a s s i n g  t h r o u g h  i t  i n  one  d i r e c t i o n .  

The  v a l u e s  o f  t h e  p e r  cent  f r e q u e n c y  e f f e c t  o r  F.E. a r e  

a measurement of  t h e  p o l a r i z a t i o n  i n  t h e  rock mass. 

s ince  t h e  measurement  o f  T h e  d e g r e e  o f  p o l a r i z a t i o n  is r e l a t e d  

t o  t h e  a p p a r e n t  r e s i s t i v i t Y  of  t h e  rock mass, i t  i s  found t h a t  t h e  

m e t a l  f a c t o r  v a l u e s  or X . F .  

However, 

c a n  be u s e f u l  v a l u e s  



-3- r 
b 

.-- - 

t;l 

d e t e r m i n i n g  t h e  amount of  p o l a r i z a t i o n  p r e s e n t  

mass. The MF v a l u e s  a - e  o b t a i n e d  by n o r m a l i z i n g  t h e  F.E. 

i n  t h e  r o c k  

v a l u e s  for v a r y i n g  r e s i s t i v i t i e s .  

The Induced  . ; o l a r i z a t i o n  measurement  i s  p e r h a p s  t h e  

most p o w e r f u l  g e o p h y s i c a l  method for t h e  direct d e t e c t i o n  of 

me ta l l i c  s u l p h i d e  m i n e r a l i z a t i o n ,  even  when t h i s  m i n e r a l i z a t i o n  

i s  o f  ve ry  l o w  concent : -a t ion.  The l o w e r  l i m i t  o f  volume p e r  

c e n t  s u l p h i d e  necessary t o  p roduce  a r e c o g n i z a b l e  IP anomaly 

w i l l  v a r y  w i t h  t h e  geoi:i?try and g e o l o g i c  e n v i r o n m e n t  of t h e  

s o u r c e ,  and t h e  method of e x e c u t i n g  t h e  s u r v e y .  However, s u l p h i d e  

m i n e r a l i z a t i o n  of less t h a n  one  p e r  c e n t  by volume h a s  been  

d e t e c t e d  by t h e  I P  method unde r  p r o p e r  g e o l o g i c a l  c o n d i t i o n s .  

T h e  g r e a t e s t  a p p l i c a t i o n  of t h e  I P  me thod  h a s  been  

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

205 by volume. However, i t  h a s  a l s o  b e e n  used s u c c e s s f u l l y  i n  

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

s o u r c e  g e o m e t r y ,  d e p t h  of s o u r c e ,  o r  low r e s i s t i v i t y  o f  s u r f a c e  

l a y e r ,  t h e  EM method c a n n o t  b e  s u c c e s s f u l l y  a p p l i e d .  T h e  a b i l i r y  

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

zones, makes t h e  IP method a u s e f u l  tool  i n  c h e c k i n g  E?I a n o m a l i e s  

which are  s u s p e c t e d  of b e i n g  due  to these c a u s e s .  

I n  normal f i e l d  a p p l i c a t i o n s  t h e  I P  method d o e s  not  

d i f f e r e n t i a t e  be tween t h e  e c o n o m i c a l l y  i m p o r t a n t  m e t a l l i c  minera ls  

such  as c h a l c o p y r i t e ,  cha lcoc i t e ,  m o l v b d e n i t e ,  g a l e n a ,  e t c . ,  

and t h e  o t h e r  me ta l l i c  minera ls  s u c h  a s  p y r i t e .  The Induced  

P o l a r i z a t i o n  e f f e c t  is due t o  t h e  t o t a l  of a l l  e l e c t r o n i c  

c o n d u c t i n g  mine ra l s  i n  t h e  rock mass. O t h e r  e l e c t r o n i c  c o n d u c t i n g  
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I, 
materials which c a n  p r o d u c e  an  I P  r e s p o n s e  are  m a g n e t i t e ,  

p y r o l u s i t e ,  g r a p h i t e ,  and  some forms o f  h e m a t i t e .  

I n  t h e  f i e l d  p r o c e d u r e ,  measu remen t s  on t h e  surf:i(:e 

are  made i n  a way t h a t  al lows t h e  e f f e c t s  o f  l a t e r a l  chang6.s 

i n  t h e  p r o p e r t i e s  of t h e  ground t o  be s e p a r a t e d  f rom t h e  

e f f e c t s  of v e r t i c a l  changes  i n  t h e  p r o p e r t i e s .  C u r r e n t  i s  

a p p l i e d  to t h e  g round  a t  two p o i n t s  i n  d i s t a n c e  ( X )  a p a r t .  

The p o t e n t i a l s  are measured  a t  t w o  p o i n t s  ( X )  f e e t  a p a r t ,  i n  

l i n e  w i t h  t h e  c u r r e n t  e l e c t r o d e s  is a n  i n t e g e r  number ( n )  times 

t h e  bas i c  d i s t a n c e  ( X I .  

The  measurements are  made a l o n g  a s u r v e y e d  l i n e ,  w i t h  

a c o n s t a n t  d i s t a n c e  ( n X )  between t h e  nearest  c u r r e n t  a n d  p o t e n t i a l  

t e l e c z r o a e s .  I n  most s u r v e y s ,  s e v e r a l  t r a v e r s e s  a re  made w i y h  

v a r i o u s  v a l u e s  of (n); i . e . ,  ( n )  = 1 ,  2 ,  3, 4 ,  e t c .  The b i n d  

of s u r v e y  r e q u i r e d  ( d e t a i l e d  or r e c o n n a i s s a n c e )  d e c i d e s  t h e  number 

o f  v a l u e s  o f  ( n )  used. 

I n  p l o t t i n g  t h e  r e su l t s ,  t h e  v a l u e s  of a p p a r e n t  

r e s i s t i v i t y ,  a p p a r e n t  p e r  cent f r e q u e n c y  e f f e c t ,  a n d  t h e  zp- ,a ren t  

metal  f a c t o r  measu red  f o r  e a c h  set of e l e c t r o d e  p o s i t i o n s  ilre 

p l o t t e d  a t  t h e  i n t e r s e c t i o n  of g r i d  l i n e s ,  o n e  from t h e  cen te r  

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

p o i n t  o f  t h e  p o t e n t i a l  e l e c t r o d e s .  ( S e e  F i g u r e  A )  The 

r e s i s t i v i t y  v a l u e s  are  p l o t t e d  a t  t h e  top of t h e  da ta  p r o f i l e ,  

above t h e  metal f a c t o r  v a l u e s .  On a t h i r d  l i n e ,  b e l o w  t h e  

metal f a c t o r  v a l u e s ,  a re  p l o t t e d  t h e  v a l u e s  of T h e  p e r c e n t  

f r e q u e n c y  e f f e c t .  The l a t e r a l  d i s p l a c e m e n t  o f  a g i v e n  v a l u e  i s  

a e t e r n i n e d  by t h e  l o c a t i o n  a l o n g  t h e  s u r v e y  l i n e  of t h e  center 

c 
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p o i n t  between t h e  cu r ren t  and  p o t e l t i a l  e l e c t r o d e s .  The  

d i s t a n c e  of t h e  v a l u e  from t h e  l i n ?  is de te rmined  by t h e  

d i s t a n c e  (nX) b e t w e e n  t h e  c u r r e n t  and  p o t e n t i a l  e l e c t r o d e s  

when t h e  measurement  w a s  made. 

The s e p a r a t i o n  b e t w e e n  s e n d e r  and  r e c e i v e r  e l e c t r o d e s  

is o n l y  one  fac tor  w h i c h  d e t e r m i n e s  t h e  d e p t h  t o  which  t h e  g round  

is b e i n g  s a m p l e d  i n  a n y  p a r t i c u l a r  measu remen t .  

when c o n t o u r e d ,  are  n o t  s ec t ion  maps o f  t h e  e lec t r ica l  p r o p e r t i e s  

o f  t h e  g round  u n d e r  t h e  s u r v e y  l i n e .  

results from a n y  g i v e n  s u r v e y  must be c a r r i e d  o u t  u s i n g  t h e  

combined e x p e r i e n c e  g a i n e d  from f i e l d  r e s u l t s ,  model s t u d y  

r e s u l t s  and t h e  t h e o r e t i c a l  i n v e s t i g a t i o n s .  

che e l e c z r o d e s  when  anomalous v a l u e s  are measu red  is i m p o r t a n t  

The p l o t s  t h e n ,  

The i n t e r p r e t a t i o n  of t h e  

The p o s i t i o n  of 

i n  t h e  i n t e r p r e t a t i o n .  

I n  t h e  f i e l d  p r o c e d u r e ,  t h e  i n t e r v a l  o v e r  wh ich  t h e  

p o t e n t i a l  d i f f e r e n c e s  are measured  is t h e  same a s  t h e  i n t e r v a l  

o v e r  which t h e  e l e c t r o d e s  are moved a f t e r  a se r ies  of p o t e n t i a l  

r e a d i n g s  h a s  b e e n  made. 

P o l a r i z a t i o n  method is  t h a t  t h e  same equ ipmen t  c a n  be u s e d  for 

b o t h  de ta i led  a n d  r e c o n n a i s s a n c e  s u r v e y s  m e r e l y  b y  c h a n g i n g  t h e  

distance ( X )  o v e r  wh ich  t h e  e lec t rodes  a re  moved each t i m e .  I n  

t h e  p a s t ,  i n t e r v a l s  h a v e  been u s e d  r a n g i n g  from 25 fee t  t o  2000 

f ee t  for ( X ) .  

and t h e  v a l u e s  of ( n )  t o  b e  u s e d  i s  l a r g e l y  de t e rmined  b y  t h e  

e x p e c t e d  s ize  of t h e  m i n e r a l  d e p o s i t  b e i n g  s o u g h t ,  t h e  s i z e  of 

t h e  e x p e c t e d  anomaly  a n d  t h e  s p e e d  K i t h  wh ich  i t  is  d e s i r e d  t o  

One o f  t h e  a d v a n t a g e s  o f  t h e  Induced  

I n  each case,  t h e  d e c l s i o n  as t o  t h e  d i s t a n c e  ( X )  

p r o g r e s s .  
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The diagram i n  F i g u r e  k d e m o n s t r a t e s  t h e  method u s e d  

i n  p l o t t i n g  t h e  resu l t s .  

a p p a r e n t  metal f a c t o r ,  and a p p a r e n t  p e r  c e n t  f r e q u e n c y  e f f e c t  

is p l o t t e d  a n d  i d e n t i f i e d  by t h e  p o s i t i o n  of t h e  four electrodes 

when t h e  m e a s u r e m e n t  w a s  made. 

measu red  f o r  t h e  l a rger  v a l u e s  of ( n )  are p l o t t e d  f a r t h e r  

f rom t h e  l i n e  i n d i c a t l n g  t h a t  the t h i c k n e s s  of t h e  layer  of  

t h e  e a r t h  t h a t  is b e i n g  tested is grea te r  t h a n  f o r  t h e  smaller 

v a l u e s  of ( n ) ;  i . e . ,  t h e  d e p t h  ~f t h e  measurement is  increased. 

T h e  I P  m e a s u r e n s n t  i s  5 a s l c a l l y  obtained b y  m e a s u r i n g  

Each L z l u e  o f  t h e  a p p a r e n t  resistivity, 

I t  c a n  be s e e n  t h a t  t h e  v a l u e s  

t h e  d i f f e r e n c e  i n  p o t e n t i a l  or v o l t a g e  ( A V )  o b t a i n e d  a t  t w o  

o p e r a t i n g  f r equenc ie s .  

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

T h e  v o l t a g e  is t h e  p r o d u c t  o f  t h e  c u r r e n t  

The re fo re ,  i n  f i e l d  s i t u a t i o n s  w h e r e  t h e  c u r r e n t  is v e r y  l o w  

due to poor e lec t rode  c o n t a c t ,  o r  t h e  a p p a r e n t  r e s i s t i v i t y  i s  

v e r y  l o w ,  o r  a c o m b i n a t i o n  o f  t h e  t w o  e f f e c t s ;  t h e  v a l u e  of 

( h V )  t h e  c h a n g e  i s  p o t e n t i a l  w i l l  be  too smal l  t o  be 

m e a s u r a b l e .  T h e  s y m b o l  "TL" on t h e  d a t a  p l o t s  i n d i c a t e s  this 

s i t u a t i o n .  

I n  some s i t u a t i o n s  s p u r i o u s  n o i s e ,  e i t h e r  man-mde 

or n a t u r a l ,  w i l l  r e n d e r  i t  i m p o s s i b l e  t o  o b t a i n  a r e a d i n g .  

The symbol  "N" on t h e  d a t a  p l o t s  i n d i c a t e s  a s t a t i o n  a t  n h i c b  

i t  is  too  n o i s y  t o  record a r e a d i n g .  If a r e a d i n g  c a n  be o b r a i n e d .  

b u t  for r e a s o n s  o f  n o l s e  t he re  is some d o u b t  as  t o  i t s  a c c u r a c > - ,  

t h e  r e a d i n g  i s  b r a c k e t e d  i n  t h e  da ta  p l o t  ( > .  
I n  c e r t a i n  situations n e g a t i v e  v a l u e s  of  A p p a r e n t  

F requency  E f f e c t  are recorded. T h i s  may be d u e  to t h e  g e o l o g i c  

c 
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e n v i r o n n e n t  o r  s p u r i o u s  e l e c t r i c a l  e f f e c t s .  

f r equency  e f f ec t  v a l u e  r e c o r d e d  is  i n d i c a t e d  on  t h e  d a t a  ? l o t ;  

The a c t u a l  n e g a t i v e  

however, t h e  symbol  "NEG" is i n d i c a t e d  f o r  t h e  c o r r e s p o n d i n g  

v a l u e  o f  Apparen t  Metal F a c t o r .  In c o n t o u r i n g  n e g a t i v e  values 

t h e  c o n t o u r  l i n e s  are  i n d i c a t e d  t o  t h e  n e a r e s t  p o s i t i v e  v a l u e  

i n  t h e  i r m e d i a t e  v i c i n i t y  of t h e  n e g a t i v e  v a l u e .  

The  symbol "NR" i n d i c a t e s  t h a t  for some r e a s o n  t h e  

o p e r a t o r  a i d  n o t  a t t e m p t  t o  r e c o r d  a r e a d i n g ,  a l t h o u g h  normal  

s u r v e y  p r o c e d u r e s  would s u g g e s t  t h a t  one  was r e q u i r e d .  T h i s  

may be due t o  inaccess ib l e  topography  o r  o t h e r  s imi l a r  

reasons.  Any s y m b o l  other t h a n  t h o s e  d i s c u s s e d  above  is  un ique  

t o  a p z r r i c u l a r  s i t u a t i o n  a n d  is  d e s c r i b e d  w i t h i n  t h e  body 

o f  the r e p o r t .  t 



METHOD U S E D  I N  PLOTTING D I P O L E -  OlPOLE 

iNOUCEO P O L A R I Z A T I O N  A N 0  R E S I S T I V I T ”  R E S U L T S  

L -  - X- c-x-nx 

I I 
I 1 1 

6 7 e 9 3 4 5 I 2 

S t o t i o n s  on line 
x = E l e c t r o d e  spread length 
n = E l e c t r o d e  s e o o r a t i o n  

M.F M F  M F  M F  

1 , 2 - 5 , 6  2>-6,7 3,4-7,8 4,5-8,9 A p p a r e n t  M e t o l  F o c t o r  n - 3  
M F  

3,: - 8 .9  
M F  M.F 

n - 4  1,2 -6,7 2 3  - 7 3  

F i g .  A I 
-- 



HYFEF? I OEl I bIDUSTE I E S  L T D  . 

II I S C O tI S I I 4  FR OF E R T Y 

ttELSOI4 M I! ; B  C 

L I I I E  NO - 3 6 0 0 N  

<--X-->+---N x--->.:-x-> 

I 
\ , 
\ 4 
\ / 

, , 
\ I  

X - 1 0  H E T E R S  
P L O T 1  I NG \ 4  
P O I N T  - > *  

FREOlJENC1 ( H E R T Z )  D W C .  N O . - I  P . - 5 8 ? 2 - 1  
9 . 2 7 1  4 . 9  

D A T E  S U R V E Y A D i S E P T  3 / 8 6  N O T E -  CONTOURS 
A T  L O G A R I T H M I C  
I N T E R V R L S .  1 ,  - I  . 5  A P P R O V E D  'k- 
-2, - 3  I -s, - 7 .  s. - 1  e D R T E ~ - ~ . Y / ~ ~  

P A C I F I C  G E O P H Y S I C A L  L T D .  
I N D U C E D  P O L R R I Z R T I O N  RND R E S l S T l V l T Y  SURVEY 

. . . c::] tl = 5 

E l  = 6 t- . 1 * - .  



HYF‘EI? I O H  I H D U S T R  I E S  L T D  . 

W I  S C O N S  I N  F R C I F E R T Y  

N E L S O N  M D I B  C 

L I M E  NO -3S78N 

/ .. / 

\ , 
\ , . . /  / 

, 

X-10 M E T E R S  
P L O T T I N G  \ /  

P O I N T  ____3 x 

O W C .  N O . - I  . P  - 5 8 7 2 - 2  F R E Q U E N C Y  ( H E R T Z )  
9 .  %!!I 4 . 9  

D A T E  S U R V E Y E D * A U G  3 1 / 8 6  N O T E -  C O N T O U R S  
A T  L O G A R I T H M I C  
I N T E R V A L S ,  1 ,  - 1  , 5  A P F R o V E D  ThC 
- 2 , - 3 , - 5 , - 7 . 5 , - 1 8  D A T E  st*p- 29h~ 

P A C I F I C  G E O P H Y S I C A L  L T D .  
I I I D U C E O  P O L A R 1  Z A T I O N  A N D  R E S I S T  1 Y l  T Y  S I J R V E Y  

M =  1 

tM=2 

1.94 2661\ 1468 Ill6 *’769 ‘ 3 7 6  1183 -628\ 963 13% 757 6 ~ ~ ~ 2 2 7 g 1 9 1 ~ 2 4 3 1 7 8 1  724 1920 % ls~7~65~~s,,.?7i8 1264 -1191 1203 149b-1468 138s 1168 t i 9 3  

~ H Y P E F ! I O ) I ~ I I S I : O ~ I S I I I  L I I I E  3 5 5 0 1 1  X - l R l l  FFE 1 

N-3 

H-4 

. t i =  I 

.N=2 

, M a 3  

. N 9 4  

2.4 

-I - --- 
X - l C t M  M E T A L  F A C T O R  

D I P O L E  N U M B E R  1 6  I 7  1 8  I 9  I 1 0  I l l  1 1 2  1 1 3  1 1 4  I 1 5  1 1 6  1 1 7  1 1 8  1 1 9  I 2 0  I 2 1  1 2 2  1 2 3  1 2 4  I 2 5  1 2 6  
C O O R D I N R T E  4 7 0 E  4 9 Q E  5 1 0 6  5 3 0 E  6 S e E 6 7 9 E  - 6 1 0 E  6 3 0 E  5 5 O E  S78E 5 9 0 E  

:- : 
1.1 -, .6 .S .6 .5 .4 .4 .3 1 1 1.2 / .7 .4 .I I 1.4 1.4 \ .9 / 1.1 1 



H‘f F‘ER I 0 t . i  I ElDClSTR I E S  L T D  . 

b l l S C O t J S I N  PROPERTY 

t IELSON M 0 I @  C .  

L I N E  NO - 3 5 8 0 N  

<--X -->(-N X----d/-X-> 

. / . / . / . /  , 
X = l 0  HETERS 

P L O T 1  I N G  \ /  

P O I N T  -> X 

FREOUENCY ( H E R T Z )  O W G ,  NO.  - I  , P ,  - 5 8 7 2 - 3  
9 2 9 1 4 . 8  

NOTE- CONTOURS DATE SURVEYEDiAUG 2 9 / 8 6  
A T  LOGARITHMIC 
I N T E R V A L S  . I - 1 . S  A P P R o V E o  %C 
- 2 , - 3 , - 5 , - 7 . 9 , - 1 0  D A T E  Sm- 4 9 6  

P R C I F I C  G E O P H Y S I C R L  L T D .  
INDUCE0 P O L A R I Z A T I O N  A N 0  R E S I S T I V I T Y  SURVEY 

6 1 0  6 5 0  
d 
. N = I  

I4 2 

,1113 

. n = 4  

3.5 4.3 4.8 4.4 

, C O O P D I N R T E  4i0-E 4 9 0 E  S 3 0 E  S 7 0 E  6 1 0 E  6 7 0 E  . 
5 

+ I? .  

8 

.2 .2 

4 

.9 .7 

/+\ 
- 



HL'FER I O N  I t 4 D U S T R  I E S  L T D  . 

L I I S C r ? t I S I N  P R O P E R T Y  

I I E C S O I I  H 0 J B  C 

C I I I E  I I O  -347914 

\ , . , 
8 , 

\ , 
- . J  P L O T T I N G  ' ' 

POlNT - > x  X - 1 0  METERS 

F R E Q U E N C Y  ( H E R T t )  
9 . 2 3 t  4 . 9  

M O T E -  C O N T O U R S  
A T  L O G A R I T H M I C  
I N T E R V A L S  1 , - 1 . 5  
- 2 # - 3 , - s # - 7 . s 8 - 1 0  

DUG N O . - I . P . - Y R 7 2 - 4  

D A T E  S U R U E Y E D n A U G  2 9 / 9 6  

A P P R O V E D  % 
D R T E  s* t?/8c 

P A C I F I C  G E O P H Y S I C A L  L T D .  
I N D U C E D  P O L A R I Z A T I O H  A N @  R E S l S T l U l T Y  S U R V E Y  

I 

1396 
- 
776 

tN.6 N = 6  

H 'II F' F. F I 0 I I 1.1 I ? C 0 II S I 11 L I 11 E 3 4 5 CI t I X - 1 0 M  M E T A L  F A C T O R  1 
O L E  N m E R  I 6  I 7  I 8  I 9  I 1 0  I 1 1  1 1 2  1 1 3  I 1 4  I 1 5  1 1 6  1 1 7  I 1 8  I 1 9  1 2 8  1 2 1  1 2 2  1 2 3  I 2 4  1 2 9  1 2 6 1  

C O O R D I N A T E  4 8 8 E  5 0 0 E  S 2 0 E  5 4 0 E  5 6 0 E  S 8 Q E  6 e e ~  6 2 0 8  6 4 e ~  6 6 0 E  680E ---_____- 



F R E Q U E N C Y  ( H E R T Z )  
9 .  %sJ  4 .  9 

D U G .  H O . - I . P . - 5 e i 2 - 5  H' i 'F 'ERION I M D U S T E I E S  L T D .  

W I S C O N S I N  F R O F E R T Y  

N E L S O N  PI D J B  C 

\ / . / 

\ /  
\ 

X-I0 M E T E R S  
P L O T T I N G  \ /  

P O I N T  -> X 

MOTE- C O N T O U R S  
A T  L O C A R I T H H I C  
I N T E R V A L S .  1,-1.5 
- 2 # - 3 8 - 5 , - ? . 5 * - 1 0  

D A T E  S U R V E Y E D * A U G  2 8 / 9 6  

R P P R O V E D  %k- 
O R T E  Ll/8C 

P A C I F I C  G E O P H Y S I C A L  L T D .  
I H D U C E D  P O L A R l Z A T I O N  A H D  R E S I S T I V I T Y  S U R V E Y  

)II--- 

.6 .5 I .3 . I  .2 .9 

.2 .2 . I  .6 .4 

.d .03 .3 .4 .5 .e .s . 



I 4 I S C O I l S I t I  F R O F E R T Y  

I I E L S r ? N  M O i 8  C 

N - 1 .  

1 1 1 2 .  

, N =  I 

. N = 2  

.Hm3 1.1 1.3 1.2 H - 3 .  

.M94 1.a “6)1.4 .? .6 .S 1.3 11=4 . 

.N=S M = S .  

. N = 6  H = 6 .  
___.L . 

L I I I F  NO - 3 3 9 9 N  

\ < . , . 0 . 0 
. I  

. d  

, 

X - 1 9  M E T E R S  
P L O T T I N G  
P O I N T  - > x  

F R E Q I J E N C Y  ( H E R T Z )  D W G .  N O . - I . F . - S @ ? 2 - 6  
9 . 2 3 1 4 . 9  

N O T E -  C O H T O U R S  D A T E  S U R V E Y E D * A I J G  2 7 / 8 6  
A T  L O G A R I T H M I C  
I N T E R V A L S ,  I ,  - 1 .  S A P F R o V E o  - 
- 2  I - 3 .  -s , - 7 . s I - i e D A T E  ~ 9 h -  

P A C I F I C  C E O P H Y S I C R L  L T D .  
I N D U C E D  F O L A P I Z A T I O N  A N D  R E S I S T I V I T Y  S U P V E Y  

2.2 2.4 2. 1.7 1.7 1.7 

1 I I V P F P I I ? I I  I I I S C O I I S I t I  L I I I E  7 l 5 0 t l  X = l O M  M E T A L  F A C T O R  

P O L E  NUFIBER I 6  I 7  I 8  I 9  1 1 0  I 1 1  I 1 2  I 1 3  1 1 4  1 1 5  I 1 6  I 1 7  I 1 8  1 1 9  1 2 9  1 2 1  1 2 2  1 2 3  1 2 4  1 2 5  1 2 6  
4 S B E  4 7 0 E  4 9 e ~  s i e E  530E S S O E  S 7 9 E  5901: 6 1 0 E  6 3 e ~  



I4 ISCONSIt l  PFOPERTY 

I I E L S O t I  n D ; B  C 

tli 'f 'C'R J 1311 N J S C U N S  I l l  L I I lE 3 J O f l E I  X - 1 M M  PFE 

%POLE NUMBER I 6  1 7  I 8  1 9  I 1 0  I 1 1  1 1 2  1 1 3  I 1 4  I 1 5  1 1 6  1 1 7  I 1 8  1 1 9  1 2 0  I 2 1  I 2 2  1 2 3  1 2 4  1 2 5  1 2 6 '  
s i e E  5 7 0 E  COORDINATE 4 1 0 E  4 3 0 E  4 S O E  4 7 0 E  ' 4 9 0 E  5 3 B E  5 5 0 E  s9eE 6 1 0 E  

L I N E  N @  -330814 

<-X -->+---N %-+!--%-> 

, . , . , -. / 

-. 4 

- . ,  PLOTTING ' ' 
X - 1 0  METERS POINT 1-3 X 

F R E D l J E N C Y  (HERTZ) D U G .  tJ0 - I  F - 5 8 7 2 - 7  
8 2 3 1 4 . 0  

NOTE- CONTOURS DATE S U R V E Y E O ~ A U G  2 5 / 9 6  
A T  LOGARITHMIC 

- 2 , - 3 , - 5 , - 7  INTERVALS 1 ,  S , - 1 0  - I  , S  A'PR"''Eo DATE %- Tk 2 9 / 8 6  

P A C I F I C  G E O P H Y S I C A L  L T D .  
I N D U C E 0  F O L A R I Z A T I O N  AND R E S I S T I U I T Y  SURVEY 



I 4 ISCFJNSIN F R O F E R T Y  

NELSON M D , @  C 

L I N E  NO - 3 2 9 R N  

---- 
H ;I I P I!ll1 II I ' ~ I ' l l I I G  I II I 1 I I C  12'*C)ll X = l O M  M E T A L  F Z T O R  - '  

1 2  I 3  1 4  I 5  1 6  I 7  I 0  I 9  I 1 0  I 1 1  1 1 2  I 1 3  1 1 4  I 1 5  1 1 6  I 1 7  1 1 8  1 1 9  I 2 0  1 2 1  1 2 2  1 2 3  1 2 4  1 2 3  1 2 6  1 2 7  1 2 8  1 2 9  1 3 0  I 3 1  1 3 2  1 3 3 .  
3 2 8 ~  JIBE 3 6 0 E  3 s e ~  4 o e ~  4 2 8 ~  4 4 e ~  4 6 e ~  4 e e ~  s e e E  s 2 e ~  S I ~ E  5 6 e ~  see€ 6 e e ~  

N O T E -  C O N T O U R S  DATE SIJR'JEYED I AlJG 2 5 / 9 6  
A T  L O G A R I T H H I C  
I N T E R V A L S .  I ,  - 1 . 5  APFPFJVED %.c 
- 2 , - 3 ,  - s , - 7 . 5 ,  - I e D A T E  JE+C Z P / U ~  

P A C I F I C  G E O P H Y S I C F I L  L T D .  
I N D U C E D  P O L A R I Z A T I O N  A N D  R E S I S T I V I T Y  S I J R V E Y  

N = 6  N = 6  

b lF 'OLE tIlJlIBER I 2  I 3  I 4  I 5  I 6  1 7  1 8  I 9  I 1 9  I 1 1  1 1 2  1 1 3  I 1 4  1 1 5  1 1 6  1 1 7  1 1 8  1 1 9  1 2 8  1 2 1  1 2 2  1 2 3  1 2 4  I 2 5  I 2 6  I t ?  1 2 8  1 2 9  1 3 0  I 3 1  1 3 2  I 3 3  
._ C O O R D I N A T E  ___ 2 8 e ~  3 e e ~  3 2 8 E  3 4 8 ~  J C B E  3 8 0 E  4 e e ~  4 2 e ~  4 4 0 E  4 6 e ~  4 s e ~  5 8 8 ~  s 2 e ~  S ~ B E  5 6 e ~  5 8 e ~  6 e e ~  

N = 3  I 1.2 <, .5 -2 1' 6.6 /= 9.4/ 3 \u& 2.4 3.4 3.5 4.4 2.3 2.4 2.5 2.8 2.2 2.8 <;"/ l r . 5  I 

11-4 1.3 1.7 1.1'1 .6 6.1 6.5 6.4 4 k 3 ' 2.9 yAs%7 '" 3.6 3.3 4 . 2  5.3\ 4.2 2 7  2.2 2.8 2.5 0- 2.8 2.7 1.2 43 'I .5 

3'9 

--e----c 
6 

.3 .88 

.R? 

.4 .5 

.5 .5 

1 1 = 4 . ?  ._ 

t :::: N = 6  N + S  1 



HYFEW I 0 t . I  I t4DUSTR I E S  L T D  . 

JsPTF.OLE-AVHBEF! I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 1 1 8  1 1 1  1 1 2  1 1 3  1 1 4  1 1 5  1 1 6  1 1 7  1 1 8  1 1 9  1 2 8  1 2 1  1 2 2  1 2 3  1 2 4  1 2 s  1 2 6  1 2 7  1 2 8  1 2 3  1 3 0  1 3 1  1 3 2  1 3 3  
COORDINATE t 8 8 E  3 0 0 E  3 2 0 E  340E 3 6 0 E  380E 4 0 0 E  4 2 e ~  4 4 0 E  4 6 e ~  4 8 e e  5 0 0 E  S 2 0 E  S 4 0 E  5 6 0 E  5 8 0 E  6 0 0 E  . 

---- 

WISCONSIN FPOPERTY 

I4ELSON M @ r B  C 

tl = 5 N-S - 
N = 6  N - 6  - 

L I N E  NO - 3 2 a 0 N  

0 
\ J 
\ J 
\ 0 

\ , 
\ 8  

\ 0  x-ie M E T E R S  
P L O T T I N G  
P O I N T  ___3 X 

DUG. N O . - I . P . - 5 8 7 2 - ?  FREQUENCY ( H E R T Z )  
9.271 4 . 9  

NOTE- CONTOURS ORTE S U R U E Y E D ~ A U G  2 6 / 8 6  
AT L O G A R I T N M I C  
I N T E R V A L S  , 
-2,-3,-s8-7.s,-ie D A T E  sw q.1 46 

I ,  - 1 . 5  '- 

PFICIFIC C E O P H Y S I C R L  L T D  
I N D U C E 0  P O L R O I Z A T I O N  AND R E S I S T I V I T Y  SURVEY 

~~~ ~~~ 

t l f t 'EP I I I I 4  I l l ~ C ~ l l ~ I t l  L l N E  328bIlt X = I O t l  RHO <OHI I -  M !  

a f P O L E  NUMBER I 2  I 3  I 4  I 5  I 6  I 7  I 0  I 9  1 1 8  I l l  1 1 2  1 1 3  1 1 4  I 1 5  1 1 6  I 1 7  I 1 8  1 1 9  I 2 0  I 2 1  1 2 2  1 2 3  1 2 4  1 2 5  I 2 6  1 2 7  1 2 8  1 2 9  1 3 0  1 3 1  1 3 2  1 3 3  
3 4 e ~  3 6 e ~  380E 80E COORDINRTE 2 e e ~  3B0E 320E 4 e 0 ~  4 2 e ~  4 4  e E  4 6  e E  48811 ,,e E 2 0 s ' 0  ~ S BE 5 4  E 5 6 0 E  

*F ti = 4 

H Y F E P I I I I I  I I I R I  f l t l ~ I I I  t I I 4 E  7 2 i t i l t t  X - l 0 M  METAL FACTOR 

-____. - 
N- I 

H=4 

ti 2 



H Y P E R  I O b I  1 H D U S T R  I E S  L T D  . 

HISCONSIFI PROPERTY 

NELSON M . D  J B  C 

L I N E  NO - 3 1 5 9 N  

<- x --:t- N x ->+ x -> FREQUENCY (HERTZ)  D b l t .  N F . - I  P -5e72-1( ,  
9 . 2 5 8  4 . 0  1 

N O T E -  CONTOURS DATE SURVEYED*SEPT 1 1 / 8 6  

APPROVED * AT LOGARITHHIC 
INTERVALS.  I I - 1 ,  S DATE * 2 ~ / a 6  
- 2 . - 3 , - 5 , - 7 . 5 . - 1 0  

P A C I F I C  G E O P H Y S I C A L  L T D .  
INDUCED P O L A R I Z A T I O N  AtiD P E S I S T I V I T Y  S I J R V E Y  

H I ' F E R I O t I  U I S C U I I S I I I  L I I I E  3lSON X - I e M  RHO IONM-H> I 
I 6  I 7  1 8  I 9  I 1 0  I l l  I 1 2  1 1 3  I 1 4  I 1 5  1 1 6  1 1 7  1 1 8  1 1 9  1 2 6  I 2 1  1 2 2  1 2 3  1 2 4  1 2 5  1 2 6 '  

C OORDINRTE 39SE 4 1 5 E  4 3 s  E 4 5 5 E  4 7 5 E  4 9 5 E  S I S E  S35E 5 5 5 E  5 1  -5 E 59SE . 

t l m l  . 
11-2 . 
N=3 * 

N-4  

1 6  I 7  1 8  I 9  I l Q  I l l  1 1 2  1 1 3  1 1 4  1 1 5  I 1 6  I 1 7  I 1 8  1 1 9  1 2 8  1 2 1  1 2 2  1 2 3  1 2 4  1 2 5  1 2 6  
415E 43SE 4 5 5 E  4 7 5 E  495E 5 1 5 E  S35E SS5E 5 7 5 E  S9SE 

L- 1 

E l  = T t FI=6 t1 -5  N = 6  1 



L I N E  t1@ - 3 0 5 0 N  

\ / . / 

\ /  
/ 

P L O T T I W G  \ ,  

P O I N T  -> x X - 1 0  M E T E R S  

F R E O I I E N C Y  ( H E R T Z )  D l l C .  NO - 1 ,  P .  - 5 8 7 2 - 1  I 
e .  2 3 1  4 .  e 

N O T E -  C O N T O U R S  D A T E  S U R V E Y E O ! S E P T  5 / 8 6  
A T  L O C A R I T H H I C  
I N T E R V A L S .  f 0 - 1 . 5  

p#c 
- 2 4 - 3 , - 5 , - 7 . 5 , - 1 0  D A T E  * 2 d E C  

P F I C I F I C  G E O P H Y S I C A L  L T D .  
I N D U C E D  P O L A R l Z A T I O N  AND R E S l S T l U I f Y  S U R V E Y  

645 

4 9 5  3 5  7 5 E  ---__- 

X=lBH H E T R L  F A C T O R  1 



I IELSOtJ  M D i R  C 

D I P O L E  NUNBER I 6 I 7 I e I 9 1 1 8  1 1 1  1 1 2  1 1 3  1 1 4  1 1 5  1 1 6  1 1 7  1 1 9  1 1 9  1 2 9  1 2 1  1 2 2  1 2 3  1 2 4  1 2 5  1 2 6 :  
COORDINATF 3 6 S E  3 6 5 E  4 e s ~  25E 4 4 5 E  4 6 5 E  4 8 S E  sesE S 2 5 E  5 4 5 E  5 6 5 E  

L l t I E  N O  - 3 8 9 9 N  

-- 
H Y F C P  I o t t  II IC.I'CIIIS I ti I. I t i t i  jonnt i  x - i e n  FFE 

D I P O L E  NUMBER 1 6  I f  I 8  I 9  1 1 8  I l l  I 1 2  I 1 3  I 1 4  I 1 5  I16 I 1 7  1 1 8  1 1 9  1 2 9  1 2 1  1 2 2  1 2 3  1 2 4  1 2 5  1 2 6 -  
. COORDINATE 3 6 5 E  38SE 4 0 5 E  4 2 5 E  4 4 5 E  4 6 5 E  4 8 5 E  s e s E  5 2 5 E  5 4 5 E  565e 

0 
\ 4 
\ 4 
\ , 

\ 4 
\ 0  

X - 1 0  METERS 
P L O T T I N G  \ /  

P O I N T  - > x  

FREQ?IENCY ( H E R T Z )  
0 , 2 5 1  4 . 0  

M O T E -  CONTOURS 
AT L O G A R S T H M I C  

- 2 . - 3 , - 5 3 - 7  5 , - 1 9  
I M T E R V A L S  1 , - 1 . 5  

@ W G  NO - I .  P - 5 P i 2 - 1 2  

DATE SURVEYED 1 SEPT 5 / 8 6  

DATE 2 9 / 8 6  

A P P R r) v E n-% 

P A C I F I C  C E O P H Y S I C f l L  L T D .  
I N D U C E D  P O L A R I Z A T I O N  AND R E S I S T  I U I T Y  SURVEY 

1251 B19 ' /363 ,'/e68 758 ', 693'"$:'236S 2599' 4966 3(142' 6 7 5 8 1  771c '3368 '2965' '1205 I d '  752 'l992\* '669 ' / '2Sb'  14 15 

.4 .7 .3 .2 .3 .5 .7 

S .I .3 .2 .4 .6 

.6 -7 .3 .2 .6 .B 



FREQUENCY (HERTZ> 
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N O T E -  C O N T O I J R S  
A T  L O G A R I T H M I C  
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