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SU!NAFlY AND CONCLTJSIOldS : 

Between t h e  9 t h  and 15 th  of May, 1971, a f i e l d  crew 

employed by t h e  author  completed 6.9 l i n e ' m i l e s  of induced po la r i -  

z a t i o n  survey on a i n e r a l  c la ims i n  t h e  Aspen Grove area, and on 

behalf of Adonis Mines Ltd. Two areas were surveyed. Area One 

is centered 24 road miles nor th  of Pr ince ton  and immediately east 

of Highway No. 5 ;  and k e a  Two is s i t u a t e d  some 4% miles south of 

Aspen Grove. 

A Hewitt En te rp r i se s  Pulse  type ( t ime domain) 

induced p o l a r i z a t i o n  un i t  w a s  deployed, i n  a Wenner f i e l d  a r r a y  

with an Ira1' spacing of 300 feet , (The "ar' spacing i s  norua l ly  a l s o  

considered as t h e  approximate explora t ion  depth).  

I n  Area One, geophysical surveying w a s  conducted 

along east-west f l a g  l i n e s  spaced 4-00 fee t  apar t .  

two north-south l i n e s  were run, and are  a l s o  spaced 400 f e e t  

I n  Area Two, 

a p a r t  . 
The property sur face  is q u i t e  open, gen t ly  r o l l i n g  and 

bel ieved t o  be under la in  by Nicola rocks  intruded by "Coast type" 

a c i d i c  s tocks.  

The induced p o l a r i z a t i o n  survey recorded self  p o t e n t i a l ,  

apparent  r e s i s t i v i t y  and cha rgeab i l i t y  da ta ,  and maps showing t h e  

r e s u l t s  accompany t h i s  repor t .  

S t a t i s t i c a l  a n a l y s i s  of t h e  apparent r e s i s t i v i t y  d a t a  

show t h a t  two f m i l i e s  of va lues  e x i s t ,  thereby suggest ing t h a t  i n  
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Area One at least ,  two d i f f e r e n t  rock types  unde r l i e  t h e  survey 

g r id ,  

l i n e  o r  i n  and around two geophysical d i s c o n t i n u i t i e s  discussed 

The contac t  may l i e  c lose  t o  the  1500 ohm-feet i s o - r e s i s t i v i t y  

i n  t h e  body of t h i s  r epor t .  

Chargeabi l i ty  response ranged from 2.75 t o  8.3 

mil l iseconds,  ( o r  m i l l i v o l t  seconds per  v o l t )  and t h e  a r i t hme t i c  

mean i s  5.3. Values i n  excess  of 8-0 are considered t o  be s l i g h t l y  

anomalous, and one anomalous "patch" l i e s  i n  an area of cons iderable  

apparent  r e s i s t i v i t y  change, and i s  bounded on t h e  no r th  by a 

self p o t e n t i a l  g rad ien t  of 110 m i l l i v o l t s  recorded wi th in  300 fee t ,  

The southeas t  s e c t o r  of  Area One is geophysical ly  

complex, e x h i b i t s  above average cha rgeab i l i t y  response and the re fo re  

is regarded as t h e  h ighes t  p r i o r i t y  explora t ion  t a r g e t  w i th in  t h e  

area surveyed. 

Respec t fu l ly  submitted, 

D. R. Cochrane, P.Eng., 
Way 18, 1971, 
Delta, B.C. 
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INTRODUCTIOiJ : 

I n  t h e  e a r l y  p a r t  of May, 1971, a f i e l d  crew employed 

by t h e  au thor  completed 6.9 l i n e  n i l e s  of induced polar iea . t ion sur- 

veys on behal f  of Adonis Mines Ltd. 

i n  two areas ( r e f e r r e d  t o  as Area One and Area Two), near  Aspen 

Grove i n  south  c e a t r a l  B.C. 

Geophysical. work w a s  centered 

The purpose of t h e  survey was t o  eva lua te  d r i f t  

covered mineral  claircs l y i n g  wi th in  a metalogenic b e l t  charac te r ized  

by numerous copper and copper-molybdenum occunxnces.  

desc r ibes  t h e  f i e l d  procedures employed and d iscusses  t h e  r e s u l t s  

obtained. 

This  r e p o r t  

LOCATION - AND ACCZSS: 

The area is r e a d i l y  access ib l e  by Highway Number 5 

k e a  and is approximately midway between Princeton and Werr i t t .  

One l i e s  immediately e a s t  of t he  Highway some 24 road miles  nor th  

of Pr ince ton  and Area Two l i e s  approximately k7 miles  south,  on the  

O t t e r  Lake road, from t h e  se t t lement  of Aspen Grove. 

topographic system code des igna t ion  f o r  the  a r e a  is 92Iv3.5; and 

The na t iona l  

La t i t ude  4go5Ot N, Longitude 120°38' bl. 

GEHE2AL SETTING: ---- 
The Aspen Grove a r e a  is s i t u a t e d  i n  t h e  Thompson 

Pla teau  subdiv is ion  of the  In te r ior .  Plateau physiographic system of 
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i B r i t i s h  Columbia. 

moderate r e l i e f  varying from j u s t  over 3,000 t o  j u s t  over 5,000 

fee t  above s e a  l e v e l ,  The reg ion  is under la in  pr imar i ly  by The 

Nicola Se r i e s ,  an UpPer T r i a s s i c  volcanic-netasc5mentary sequence 

It is  a gent ly  r o l l i n g  upland surface of  very 

inc luding  andes i t e  and r h y o l i t i c  flows, and with minor i n t e r -  

ca l a t ed  bands of a r g i l l i t e ,  t u f f s  and l imestone. Nicola rocks  

are  in t ruded  by middle t o  l a t e  E4esozoic Age “Coast In t rus ions” ,  

. -  

“3 

usua l ly  i n  t h e  form o f . g r a n o d i o r i t e  o r  qua r t z  d i o r i t e  s tocks  

and/or smaller d iscordant  plutons.  

The area was covered by Ple i s tocene  ice  and a 

r e l a t i v e l y  t h i c k  mantle of d r i f t  covers  bedrock, e s p e c i a l l y  at 

lower e leva t ions ,  The survey a r e a s  were q u i t e  open with occasional  

s c a t t e r e d  c l u s t e r s  of  p ine  and spruce. 

No major topographic f e a t u r e s  were t r ave r sed  and 

the re fo re  topographic inf luence  on the  geophysical. data is be l ieved  

t o  be minimal, 

GENERAL CONSIDERATIOWS OF THE PULSE TYPE IiJDUCED POLATWXTIOPI PETHOD: 

T,vo v a r i e t i e s  of induced p o l a r i z a t i o n  surveys are  i n  

comon use  today i n  mineral  explorat ion.  The first is t h e  time 

donain o r  pu lse  type method i n  which a s teady d i r e c t  cu r ren t  is 

impressed on tile ground f o r  a few seconds and then ab rup t ly  

terminated. A f r a c t i o n  of a second a f t e r  ces sa t ion  of cu r ren t  i m -  

pulse ,  t h e  decay vol tage,  (caused by sub-curface capac i t i ve - l ike  
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s torage)  is measured. The second method is the  va r i ab le  (dua l )  

frequency technique o r  frequency domain. In t h i s  va r i e ty ,  t h e  

percentage d i f f e rence  between t h e  impedance (a.c. r e s i s t a n c e )  

of fe red  at two separa te  frequencies,  is measured. 

The Hewitt (HEW 100) I.P. u n i t  is a time domain 

unit and t h e  exact  method of measurement is out l ined  i n  t h e  f i e l d  

procedure cect ion.  

The reader  is r e f e r r e d  t o  Wait, J.R. (19661, f o r  a 

thorough t reatment  of frequency domain, and Se ige l ,  H.O. (1.966) 

and/or Brant (19661, for a discuss ion  of time domain. 

I.P. e f f e c t  occurs when a cur ren t  is passed through 

a volunie of rock containing e l ec t ron ic  conductors. 

conductors, or "meta l l ic  minerals" include most sulphides ,  ( p y r i t e ,  

chalcopyri te ,  born i te ,  molybdenite) c e r t a i n  oxides, c lays ,  g raph i t e  

and c e r t a i n  micas. Apart from t he  sulphides,  minerals  with h ighly  

u n s a t i s f i e d  basa l  l a t t i c e  su r faces  a c t  as leaky condensers and give 

rise t o  I.P. e f f e c t s .  

degree, and t h i s  response is designated background. It is often 

equivalent  t o  one volume percent  of s c a t t e r e d  p y r i t e ,  and probably 

due t o  u n s a t i s f i e d  charges at l a t t i c e  imperfections,  mineral  and 

Geophysical e l ec  . 

A l l  common rocks a r e  responsive t o  some 

rock boundaries, f r a c t u r e s ,  and so on, Background i n  var ious  p a r t s  

of B,C. with t h e  HEW-100 I.P. u n i t  is as follows: 

Area Litholokq Backgroiind ( CI. s. 

Highland Valley Guichon Bathol i th  2.5 t o  4.0 
Ashnola, Southern B.C, Unaltered r h y o l i t e  porphyry 7 00 
North of Aspen Grove Nicola Volcanics 4.0 t o  7.5 
Prince ton  Princeton Sediments approx. 17.0 
Cassiar a r e a  Lower Paleozoic sediments 1.5 t o  5.0 

- 
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Fac to r s  o ther  than the  amount of me ta l l i c  conductors 

which a f f e c t  I.P. response a r e  g ra in  s i z e ,  conduct ivi ty  of mineral, 
. .  
porosi ty ,  t o r t u o s i t y  (pore geometry), type of gangue mi.ner&s, 

composition and amount of pore f l u i d ,  degree of a l t e r a t i o n ,  and 

mode of minera l iza t ion  (disseminated, lode,  ve in  type ,  etc.)  . 
Rogers, (1966), has  pointed out  t h a t  t h e  r e s i s t i v i t y  

of rock is only s l i g h t l y  inf luenced by changes i n  t h e  sulphide con- 

t e n t  at low l e v e l s .  Much of t he  change is due t o  o the r  e f f e c t s  such as 

moisture content ,  f r ac tu r ing ,  pore space, ground water, ex ten t ,  

degree and type of a l t e r a t i o n ,  type of sulphides  and mode of sulphide 

d i s t r i b u t i o n ,  e tc .  . However, a l t e r a t i o n  i n  corcbination with increased 

sulphide content ,  not  uncommonly a f f e c t s  t he  r e s i s t i v i t y  s i g n i f i c a q t l y .  

Unfortunately, t h e r e  a r e  many a d d i t i o n a l  causes  f o r  r e s i s t i v i t y  

v a r i a t i o n  and r a r e l y  can su lphides  be recognized o r  pred ic ted  from 

r e s i s t i v i t y  d a t a  alone. 

Background d.c. apparent r e s i s t i v i t y  i n  var ious  p a r t s  

of B.C. wi th  the  HEW-100 I.P. u n i t  follows: 

- Area L i t h o l o a  Background (ohm-f e e t )  

Highland Valley Guichon Bathol i th  1600 
Ashnola, B r i t i s h  Colurnbia Rhyoli te  porphyry 3300 
North of Aspen Grove Nicola Volcanics 1000 
Princeton Pr ince ton  sediments 500 
Cassiar Lower Paleozoic sediments 1000 - 2000 

Previous t o  cu r ren t  impression, t he  r ece iv ing  p o t s  a r e  

balanced, cand t h i s ,  t h e  s e l f . p o t e n t i a 1  value (recorded i n  m i l l i -  

v o l t s )  is o f t e n  a use fu l  geophysical t oo l ,  When n e t a l l i c  l u s t e red  
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sulphide minerals  are  s i t u a t e d  i n  a s u i t a b l e  geological-hydrological. 

environment, t h e  su lphides  oxid ize  and a n a t u r a l  o r  spontaneous 

"ba t t e ry  e f f ec t "  occurs. Often t h e  self  p o t e n t i a l  e f f e c t  over 

sulphide bodies  is negat ive and i n  t h e  order  of a few hundred 

m i l l i v o l t s .  

With a Wenner e l ec t rode  conf igura t ion ,  t h e  self  p o t e n t i a l  

and first d e r i v a t i v e  of t h e  s e l f  p o t e n t i a l  a r e  valuable  information 

i f  t h e  t r a n s i t  i n t e r v a l  is equal  t o ,  o r  is one-half t h e  llall spacing 

dis tance.  Th i s  w a s  t h e  case  i n  the  Adonis survey, and t h e  S.P. 

va lues  recorded are  a c t u a l l y  rate change o r  grad ien t  values ,  with 

each l i n e  independent of ad jacent  l i n e s .  

A standard Wenner Array with an spacing of 300 

f e e t  was used f o r  t h e  I.P. survey of Adonis' property.  For t h i s  

a r ray ,  t h e  d i s t ance  between p o t s  and e l ec t rodes  j s  eqiial, as i l l u s -  

t r a t e d  below: 

300 300 ' 4 ? - <  >.c---------------t 3 0 0  ' 

t r a n s i t  d i r e c t i o n  \ 
/ 

Tne f r o n t  p o s i t i o n s  are  p o s i t i v e  and t h e  rear p o s i t i o n s  

negat ive . 
A s u i t a b l e  s t a t i o n  was chosen f o r  instrument t o  s e t  up a t  

and t h e  s t ake  men and f r o n t  po t  man moved t o  t h e  appropr ia te  p o s i t i o n s  
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c;, 

on t he  l i n e .  

rocks i n  order  t o  s e a t  the  p o t s  (pos i t i ons  P 

amount of salt water was added t o  improve . e l e c t r i c a l  contact .  

A s m a l l  hole  was dug beneath t h e  h m u s  and c leared  of 

and P 2 ) .  A s m a l l  1 

The stakemen (pos i t i ons  E and E ) c leared  a s t r i p  of 1 2 

ground (roughly 1 foo t  square) of moss, l eaves  m d  rocks,  sgread 

aluminum f o i l  over t he  c leared  p a r t  and b-mied the  f o i l .  S a l t  water 

was poured i n t o  the  f o i l  t o  a s su re  good ground contact.  I f  contac t  

was still subnormal, two more s t a k e s  were s e t  out  some 6 f e e t  t o  

e i t h e r  s i d e  of t'ne f o i l ,  

Communication with the  instrument opera tor  was 

f a c i l i t a t e d  by s m a l l  t r ansce ive r s  and when a l l  p o s i t i o n s  were re- 

ported "ready", t h e  instrument opera tor  conuneiiced measurement. 

F i r s t l y ,  t h e  s e l f  p o t e n t i a l  of t h e  ground betwecn f r o n t  (P1) and 

r e a r  (P  ) po t s  w a s  balanced and recorded i n  m i l l i v o l t s  ( f r o n t  pot  2 

w a s  always def ined as p o s i t i v e  pole  and d a t a  was cor rec ted  when 

p l o t t e d  t o  account f o r  changes i n  transit d i r ec t ion ) .  A 4 second 

cu r ren t  pulse  was then  i n i t i a t e d  during which the  t r a n s m i t t e r  cu r ren t  

and impressed EI4F between the  p o t s  was noted. On ces sa t ion  of t he  

cu r ren t  pulse, an in t eg ra t ed  value of t he  r e s i d u d  decay vol tage  is 

automatical ly  r e g i s t e r e d  on the  r ece ive r  galvanometer. Th i s  value 

was recorded along with pos i t i on  of instrument, RC f i l t e r ,  i n t e g r a t i o n  

funct ion,  output vo l tage  of t he  t r ansmi t t e r ,  no tes  on t e r r a i n ,  

s t ead iness  of SP, and the  "sharpness" of t h e  I.P. The I.P. was 

normalized and the  procedure repeated u n t i l  t h ree  successive va lues  

agreed t o  within LO percent.  Often an 8 second cu r ren t  pu lse  w a s  
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used and ver ious  combinations of f i l t e r s  and i n t e g r a t i o n  t imes t o  

assist i n  i n t e r p r e t a t i o n  of r e s u l t s ,  

The order  was then given to'move on 300 f e e t  t o  t h e  

next  s t a t i o n  and the  procedure repeated,  

DATA REDUCTION: 

The r a w  1.P. data ,  recorded on standard note  forms, was 

normalized i n  the  f i e l d  by M r ,  A. S c o t t  (by s l i d e  r u l e )  and checked 

i n  t h e  o f f i c e  by the  author.  The chargeabi l i ty ,  is defined by the  

r e l a t i o n s h i p -  cha rgeab i l i t y  ( i n  mil l iseconds)  = 100 x I P  (decay vol tage)  
dV (m.v.1 

and r e s i s t i v i t y  by the  re la t ionship- -  

apparent r e s i s t i v i t y  (ohm-feet) = 2TI"a" x - dV 
I 

where, IP  = t he  in t eg ra t ed  decay vol tage 

dV = impressed EMF between rece iv ing  po t s  

a - - I t a l l  spacing (300 f e e t  i n  t h i s  ins tance)  

I = e lec t rode  cu r ren t  

These normalized va r i a5 le s  were p lo t t ed ,  contotired, and 

accompany t h i s  repor t .  

DISCUSSION OF 2ZSTJLTS : 
__I- 

A ,  Se l f  P o t e n t i a l  

The s e l f  p o t e n t i a l  r e s u l t s  of Area One a r e  displayed i n  

Figure 2, and of Area Two i n  Figure 5. The va laes  presented a r e  i n  
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m i l l i v o l t s ,  and are gradien t  measurements, recorded between tvro 

r ece iv ing  porous p o t s  spaced 300 f e e t  apa r t ,  

p l o t t e d  midway between t h e  pots ,  and e r e  cor rec ted  f o r  d i r e c t i o n a l  

b i a s ,  

The readings  a r e  

Large self p o t e n t i a l  g rad ien t s  ( i n  t h e  order  of 100 

m,v. o r  so) are o f t e n  i n d i c a t i v e  of su lphides  i n  bedrock, i f  s i t u a t e d  

i n  a s u i t a b l e  physical-hydrological  environment. However, o the r  

geologic s i t u a t i o n s  may give r i s e  t o  f a i r l y  l a r g e  self p o t e n t i a l  

e f f e c t s .  

l oca t ed  at 30s on l i n e  36N (Area One) where a p o t e n t i a l  of +160 m.v. 

occurred. Other f a i r l y  l a r g e  g rad ien t s  were observed a t  34E on l i n e  

2 8 ~  (110 m,v,), 143 on l i n e  3 6 ~  (117 m,v,), and a t  18~, l i n e  20N 

(108 m.v.). 

recorded i n  Area Two igas at 16 + 50s on l i n e  C, a c ros s  t renches  

present  c l o s e  t o  t h e  l i n e s .  

The l a r g e s t  g rad ien t  recorded on t h e  Adonis survey is 

A l l  t hese  va lues  occur i n  Area One. The largest gradien t  

Be Apparent I i e s i s t i v i t y  

Apparent r e s i s t i v i t y  r e s u l t s ,  ( i n  ohm-feet) a r e  shown 

i n  F igure  3 (Area One) and 5 (Area Two), 

t i v i t y  (h ighes t  conduct iv i ty)  is 360 ohm-feet, and h ighes t  r e s i s t i v i t y  

5 b O  ohm-feet. 

f requent  range)  l i e s  i n  t h e  700 t o  849 ohm-feet c l a s s .  The data is  

p o s i t i v e l y  skewed with r e spec t  t o  frequency d i s t r i b u t i o n ,  as may be 

observed i n  F igure  6 ( a ) .  

The lowest recorded r e s i s -  

The a r i thme t i c  mzan is 1175, and t h e  mode (most 

A secondary mode occurs  i n  the  1750 t o  1899 
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range, and t h i s  bimodal d i s t r i b u t i o n ,  o r  two apparent  r e s i s t i v i t y  

family d i s t r i b u t i o n ,  sugges ts  t h a t  two d i f f e r e n t  rock types  under- 

l i e  Area One. 

lie c l o s e  t o  t h e  1500 ohm-foot i s o - r e s i s t i v i t y  contour. The i so-  

r e s i s t i v i t y  p a t t e r n  i n  Survey Area One ( s e e  Figure 3 )  is q u i t e  

arcuate .  

centered i n  t h e  northwest survey sec to r ,  with a "nose" of  high 

r e s i s t i v i t y  impinging from t h e  southeast .  

I f  such is t h e  case,  t h e  contac t  would probably 

The predominant feature is a l a r g e  r e s i s t i v i t y  low 

The t'low'' ( l e s s  than  1003 ohm-feet) is o f t e n  i n d i c a t i v e  

of broken, a l t e r e d  bedrock, and "highs" usua l ly  i n d i c a t e  more 

competent bedrock condi t ions.  

r u p t i o n  c u t s  ob l ique ly  ac ross  t h e  east end of l i n e  28N and is 

designated l i n e a r  A-A' .  

is designated B-i3', (see Figure 3 ) .  These d i s rup t ions  are  i n d i c a t i v e  

of bedrock d i scon t inu i ty  and may be due t o  f a u l t s  o r  contac ts .  

P. najor  apparent  r e s i s t i v i t y  d i s -  

A s i m i l a r  feature, at r i g h t  ang le s  t o  A-A' 

Survey work i n  Area Two cons i s t ed  of two l i n e s  (north-  

south l i n e s  400 f e e t  a p a r t )  and t h e r e f o r e  c r o s s  l i n e  c o r r e l a t i o n  is 

t en ta t ive .  

and t h e  lowest value 410 ohm-feet. I n  g e n e r d ,  apparent  r e s i s t i v i t i e s  

The h ighes t  r e s i s t i v i t y  value recorded w a s  1880 ohm-feet, 

i 

increase t o  t h e  nor th ,  suggest ing more competency i n  t h i s  d i r ec t ion .  

C . Chargeabi l i ty  

The cha rgeab i l i t y  r e s u l t s  are shown i n  contoured p l a n  

form i n  Figure 4 (Area One) and,  5 (Area Two) . A frequency histogram, 
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of the  d i s t r i b u t i o n  of  values  (with r 6 s p c t  t o  c l a s s )  accompanies 

the  body of t h i s  r e p o r t  as Figure 6-B. The l a t t e r  f i g u r e  shows d a t a  

t o  be p o s i t i v e l y  skewed, with a s i n g l e  mode i n  the  4 t o  5 m i l l i -  

second range. This  c l a s s  r ep resen t s  20 Fercent of t h e  t o t a l  popula- 

t i on ,  and is s l i g h t l y  l e s s  than  the  a r i thmet ic   can of 5.3 m.6. 

Thus cha rgeab i l i t y  va lues  wi th in  the  4 t o  6 second range a r e  bel ieved 

t o  represent  "background". 

average, and values  above 8.0 as s l i g h t l y  anomalous. 

response ranged from a low of 2.75 t o  a high of 8.3 mas. 

Values above 5.3 a r e  c lassed  as above 

Chargeabi l i ty  

The s i m i l a r i t y  of t h e  D.C. apparent r e s i s t i v i t y ,  and 

cha rgeab i l i t y  i n  survey Area One is r e a d i l y  apparent. 

few exceptions,  t he  cha rgeab i l i t y  decreased i n  i n t e n s i t y  t o  t h e  north 

and t o  the  west. The a r e a  of most i n t e r e s t  is s i t u a t e d  near  t h e  

But for a 

e a s t  ends of l i n e s  20N, 2411 and 2 8 ~ .  A high of 8.2 w a s  recorded i n  

t h i s  area.  MI. Scot t ,  t he  instrument operator ,  recorded sharp I P  

response i n  t h i s  a rea ,  and, i n  addi t ion ,  8 second t o  4 second pulse  

r a t i o s  were i n  excess of 1.3, thereby suggest ing a "sulphide" type 

response. (note:  "sulphide" type I P  response is obtained over d i s -  

seminated sulphidcs ,  and unfortunately,  i n  addi t ion ,  over disseminated 

nagne t i t e  and graphite.). However, i t  is d i s t i n c t  from "membrane" type,  

commonly caused by p l a t ey  minerals  and a l t e r a t i o n  products.) 

A one s t a t i o n  cha rgeab i l i t y  pezk of 8.3 m.s. was 

recorded a t  the  west end of l i n e  24ii; and an 8.0 w a s  recorded a t  32E 

on l i n e  3 5 ~ .  
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The "above average" cha rgeab i l i t y  zone is centered 

p r imar i ly  i n  t h e  south  and e a s t  property sec tor ,  and the re fo re  

t h i s  area must be assigned the  h ighes t  explora t ion  p r i o r i t y .  

The most i n t e r e s t i n g  cha rgeab i l i t y  response observed 

i n  Area Two, l i e s  wi th in  a p lus  6.0 m.s. band which may t r end  

north-northeast  a c r o s s  survey l i n e s  B and C, ( c r o s s  l i n e  correlat ixm, 

as previous ly  mentioned, is necessa r i ly  t e n t a t i v e ) .  The h ighes t  

response (7.8 m.s.> occurred a t  10 + 50s on recon. l i n e  l lB't .  

Respectful ly  submitted, 

D. R. Cochrane, P.Eng., 
May 18, 1971, 
Delta, B.C. 



.FIGURE I 

ADONIS MINES LTD 

ASPEN GROVE PROJECT 

\PROXIMATE LOCATIONS 

1.P SURVEY WORK 
SCALE 

, 'f&i. I 0 I MILE 
t 1 

To accompany Geophysical Report by D R 
Cochrone , P Enq on Adonis Mines L ' d ,  
Aspen Grove Pmject,daTed May 18,1971 ,Delto,BC 

. .  
-. . ' ,  

b- 
M A R I O N  L. . .  . .  . . .. 

D A W S O N  
a 
a 
a 

[r 

I 

- 

YNE 

E X  P'C \ 



. .  

.. ;.____.____.._i___ . . . . . . . . . .  ~ .... 

IN@ .. .L/. ..7F ...... :i: ...,. ........ #{ n ....... I."._" ..--.- 1 ; 

I 
Y 

3 

c 

t 

i 
3 

! 



\ I 

I I 

AXE 
228 

I 

AXE 227 \ 

48 N 

AXE 
230 

44 N 

40 N 

3 6  N 

AXE 
232 
3 2  N 

28 N 

/ 

1 
Department of 

Mines and Petroleum Resources 

ASSESS IVL E iil T Fa E P 0 RT 
I I 

I 

92 8 4  69 71 75 78  75 71 73 \ 66 6 4  73 

VENT VENT 

1 I I I 
I I I 

I 
I 

I 

117 6 7  66 65  6 2  70  92 24  

\ 
54\ 04 I 

22 21 

33 52 66 
LEGEND 

PIPE LINE --- 
F.P.Vwnt 21 & 2 2  7 \ 

\ 

A X E  231 
I 

I I I I 

-24 ~ 24  ___ 23 ~ 2( 
+ 

2 0  

t 
16 

-i- 
55 

- 
- 68- 

I 

b-4 FLAG LINE AND SURVEY LIMITS 35 18 - S P  VALUE IN MILLIVOLTS 
35 

FIGURE 2 

ADONIS MINES LTD 

ASPEN GROVE PROJECT 

AREA ONE 
ELF POTENTIAL GRADIENT 

I I 

18 20 
I \ 

\ 
' I 0  \ 

19 28 50 

VENT 
I 

21 24 22 20  

VENT 
2 

\ 
I , I I \ 

47 53 59 35 58 45 56  60  55 

(MILLI-VOLTS IN 300') , 
POSITIVE EAST 

SCALE 
* Feet 400 0 400 Feet 

t 

I 2 i i N  

. .I 

2 0  N 

A X E  
234 

\ 
~ 

To accompany Geophysical Report by D R 
Cochrone, P Eng  o n  AdonIs Mines Lid., 
Aspen Grove ProjeCt,dOted May 18,1971 ,Delto,BC 

/ Initial Post  Vent I & 2 f i  AXE 233 0 aA, 

I -  I I I 
W W 

I j  
W 
0 

W W 
d 
N 

0 
N 

W 
a) 
N 

N LD 
m m W 

e 0 



\ aJ A 
.o 

A X E  227 ' \  \ 

// I \ 
630 

4 8  N- t 
1295 1210 so 4 

\ yo , 

9 IO 

/' L' ' \ \ 
\ \ \ 

\ I  
AXE 
230 

L A K E  

4 4  N- I 
I 

9 0 0  870 \ Departmen.  of 

Mines and Petroleum Resources 

ASS E S S ir l  E N T REPORT 

NO. .... 3./...y..d .... 

40 N- I 
a I 

76 0 870 990 71 5 745 745 '1050 1280 1560 \ 1590 I890 
I '  / I, \ I  

VENT 
21 

I I I /  I /  I 
I '  I I I 36 N- I 

360 800 905 750 680 715 76 5 780/ I440 // 2150 ( I 8 0 0  1925 1890 

LEGEND 

F'IPELINE _ - -  

b-4 FLAG LINE e SURVEY LIMITS - W P A R E M  RESISTIVITY VALUE IN 
2580 OHM-FEET 

CLAIM POST (opprox location) 

a 84" 
\a2EOPHYSICAL BOUNDARY 

FIGURE 3 

ADONIS MINES LTD 

ASPEN GROVE PROJECT 

AREA ONE 
APPARENT RESISTIVITY PLAh 

(ohm-feet) 
4EWITT PULSE I.P-"a"= 300' 

SCALE 

I i 
Feet 400 0 400 Feet 

To accompany Geophystcal Report by D R I 

I Cochrane , P Eng on Adonls Mlnes Ltd,  
Aspen Grove Pmject,dated May. 18,1971 ,Delta,BC I 

I 

AXE 
232 

F:P.Vent 21 8 22 

1 

-845- 

/ 

Oo0, A - 

AXEl  231 I 

I I 3 2  N- 
1020 1085 I170 

8 

' L' 
I 
I I I I I I 

I 
I 

I 

330 670 830 800 1080 1325 1220 189- 
28  N- --t----- 

37 0 

- ' 1 4  I ,  

4 24N- . . . I  __ 
1410 090 1090 1020 

-900- I145 
B 

\ 
2 0  N- 

I I 1 

865 1015- - 16 IO 1285- ,' '1 l'0 

\ I  

\ 
- 1  89 0-' 

AXE 
234 I. 'en? I a 2 

I 

I 1 
W 
0 
Q 

I 
W W 

u) N 
m 

I 
W 
co 
N m 

W 
d 

I 
0 

W W W 
a, 0 

N 
Q 
OJ 

I 

I 



48 N 

AXE 
230 

44 N 

40 N 

36 N 

AXE 
232 
32 N 

28 N 

24 N 

20 N 

AXE 
23 4 

.o 
A X E  227 

AXE 231 
I I I \ I 

4.3 4.3 5.3 

, 

I -I 
4.5 39 

5.0 

6 
.( 

I'O 
\ 

A X E  233 

\ \ \\ 

+ 
3 .I 

\ 

\ 
\ 

I I I I I \  , ,  
, I  

I 
I 

2.9 3.0 3 .e 3.7 3.4 3.6 3.2 c - 

C.P. Initio1 Vent I a 2 

I 
W 
a, 
(u 

W 
N 
rr) 

W 
u) 
rr) 

C. , 

I I '  
W 
0 e 

MAP ........ ~ -.... __ ---... NO .... Y . 0  . ................. . . . ... - 
L EGENO 

PIPEL I NE --- 

~ ~ , A I M  POST (appro~. locotlon) 

b-4 FLAG'LINE AND SURMY LIMITS 

VALUE IN MILLISECONDS 
5. I 

FIGURE 4 

ADONIS MINES LTD 

ASPEN GROVE PROJECT 

AREA ONE 
CHARGEABILITY PLAN 
i-EWITT PULSE 300' 

SCALE 

Feet 400 0 400 Feet 

t I 

To accompany, Geobhysical Report by D R 
Cochrane , P Eng on Adonts Mines L t d ,  
Aspen Grove Project,dated May 18, I971 ,Delta,BC 



F POTENTIAL 
( mi Ilivolts ) 

+ 83 

+78 

+ 86 

+ 62 ' I  
/ I  

- o+oo - 

3 s  - - 

f70 

f 7  I 

9s  - - 

12s - - 

+ 67 

i-64 

+ 72 

18 s - - 

21s. - - 

24s - - 

0 
0 
t W 
0 d 

T 
CHARGEABI L ITY I ( mil Ii - secs. 1 

o+oo  - - 

3 s  - - 

6 s  - - 

9s - - 

12s - - 

18 s - - 

21 s - - 

24s - - 

0 
0 + 
0 

I ! 

APPAl 

Trench 
Y 

W 
d 

' *  

7 
ENT RESISTIVITY 
:ohm-feet) I 

0 

H. 
I a a o  

t 1525 
1860 

t/lO'" 
I480 

. .:&&. Department of 
., . - r  

Mines end Petroleum Resources 

.... ........ MAP #<. NO. .Y 3. Y: .U ........................ -- 

LEGEND ' 

_ _ - -  - _ - - -  ROAD 
/ 

. FLAG LINE a SURVEY LIMITS / 
FIGURE 5 

ADONIS MINES LTD 

ASPEN GROVE PROJECT 

AREA TWO 
TEST LINES '6' 8 IC' 

iEWITT PULSE l.P-"a" = 300 
SCALE 

Feet 300 0 300 Feet 
1- -I 

To accornpany Geophysical Report by D.R. 
Cochrane, I? Eng. on Adonis Mines Ltd., 
Aspen Grove Project,dated May. 18,1971 ,Delta,B.( 

U m 
W W 
z z 

-I - 
-I 

m 
w 
Z - 
-1 



L 

64. 

L 

1 

i 
"I 

. . .  . . . . . .  - -.. __ . .  . . . . . . . .  . . . . . .  . .  - . . . . . . . . . . . . . .  -. - ......... __. ....... . - . . . .  - _ _  

0 
l- 
b 
0 rn 

FIGURE 6 

Histogram ut t v  - values 
(Number vs classes of .Ohm-fee+ ) 

Department of 

Mines and Petroleum Resources 

AS 5 E 5 S Id E N T RE PORT 

NO. 41 ... -)/...?*MAP ........................................... 

0 0 

- !? 
0 0 
0 

OHM-FEET - 

0 
0 
0 
N 

0 
0 
9 

25 

20 

I5 

1 

6 B Frequency Histogram of 
Chargeabili ty  results 
(Number vs  classes in Milliseconds) 

I - 0 N m t 10 u) t. 00 m P 

MILLISECONDS L 



Name : 

Education: 

Profess iona l  
Associat ions:  

Experience: 

Name : 

Education : 

Experience: 

Name : 

Age : 

Education : 

Experience: 

Name : 

Age : 

Education : 

Experience: 

APPEHDIX I 

C e r t i f i c a t e s  _. 

COCHRANE, , Donald Robert 

B.A.Sc. - Universi ty  of  Toronto 
Fi.Sc. (Eng.) - Queen's Universi ty  

Profess iona l  Engineer of B r i t i s h  Columbia, Ontar io  and 
Saskatchewan . 
Jr. member of C.I.N.M., member ef G.A.C., M.A.C,, 
Geological Engineer. 

Engaged i n  the profess ion  s ince  1962 while employed with 
Noranda Explorat ion Co. Ltd., Quebec C a r t i e r  Mines Ltd., 
and Meridian Explorat ion Syndicate. 

SCOTT, ' A l a n  R. 

B.Sc. - Geophysics, Universi ty  of B r i t i s h  Columbia 

Two summers - crew member and opera tor  with Geo-X 
Surveys Ltd. 
P resen t ly  employed.with D.R.Cochrane, P.Eng. - Chief 
Operator. 

CHASE,. William 

19 

Grade 12 Diploma 

Employed s ince  September, 1970 and engaged i n  ELI cand I P  
surveying. Previous experience a t  t h e  Anvil INine, Y.T. 
Summer 1970. 

)'z year  e q l . o r a t i o n  e q e r i e n c e  with Huntec. 

N. Estacail le 

24 

Grade 12 Diploma 



Personnel 

A.Scott, B. Chase, 
N, E s t a c a i l l e  

A.Scott, B. Chase, 
N. E s t a c a i l l e  

D. R. Cochrane 

A. Sco t t  and 
B. Chase 

D. R. Cochrane 

A l t a i r  

APPENDIX I1 

Personnel and Dates Worked -- 

Type of Work 

Mobilization, s e t t i n g  up camp 

I.P. Survey 

Mzpping and Supervision 

Demobilization and 
Data processing 

Report Prepara t ion  

Draf t ing  

Dates Worked 

May 9 

May 10, 11, 12, 
13, 14 

May 12, 13, 14 

May 15 

May 19 and 20 

May 21, 24, 25 

- . .. . . . . . . - 



APPENDIX I11 

cost - 

As per  agreement between Adonis !.lines Ltd., and D. R, Cochran.e, 
P.Eng,, regarding geophysical induced polarization i n  t h e  Aspen 
Grove Area, on beh'df of Adonis Mines: 

Areas One and Two: 6.9 I-ine miles 8 $229.00/1ine mile 
- $1,580 .lo 

- - 
D. R. Cochrane, P,Eng., 
Delta, B.C. 



APPENDIX IV 

c) 

Instrument; Spec i f i ca t ions  

Transmi t te r  Unit 

Current pu lse  peTiod (D.C. Pulse)  
Manual i n i t i a t e d  t imer  

Current measuring ranges 

. .  

1 - 10 seconds 

0 - 500 

0 - 5000 
0 - 1000 mill iamperes  

I n t e r n a l  vo l tage  converter  250 

1000 
27 v o l t  D.C. 350 watt 500 v o l t s  D.C. Mominzl 
output  with b e l t  pack b a t t e r i e s  

500 watts us ing  27 v o l t  aircraft b a t t e r i e s  

Transmit ter  can switch up t o  3; amps a t  lo00 v o l t s  from generator  o r  
b a t t e r y  supply with r e s i s t i v e  load. 
i n  t h e  t r ansmi t t e r  un i t .  Remote c o n t r o l  output  can switch up t o  10 
k i lowa t t s  of pover by us ing  a separa te  con t ro l  unit. 
cord is suppl ied with a u x i l i a r y  equipment. 

Se l f  P o t e n t i a l  Range 

The switching is done i n t e r n a l l y  

A remote c o n t r o l  

Receiver Unit 
0 - 1000 m i l l i v o l t s  
1 m i l l i v o l t  r e s o l u t i o n  

I n t e g r a t i o n  time per iods  

Tandem I n t e g r a t i o n  time per iods  

.8 seconds 
1.6 seconds 

1.6 seconds 
3.2 seconds 

Input  f i l t e r i n g  3 ranges  p l u s  4 i n t e g r a t i o n  
combinations 

.3 seconds Delay time from cessa t ion  of cu r ren t  pu l se  

(Combined Photo E l e c t r i c  Coupled Ileceiver and Transmi t te r )  

Operation Temperature .2!joF - 12OoF 
p0i.m SUPPLY 

Receiver Unit 4 Eveready ~1.36 PIercury Batteries 
2 Eveready E134 Fiercury Batteries 
2 Eveready &Ol biercury B a t t e r i e s  

Transmitter Unit ( recon . mode ) Sealed Rechargeable 8 any. hr. b e l t  pack 
capable of  d r i v i n g  t h e  conver te r  at 350 
tratts f o r  a minimum of one day ' s  opera t ion  I 

be fore  recharge.  \ 
i 

Transmit ter  Unit (med.power mode) A i r c r a f t  11 amp. hr. Bat te ry  j 
Bat t e ry  Charger Custom Automatic cu to f f  f o r  charging 

sealed b a t t e r i e s .  t 

... . - . .  


