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1. 

INTRODUCTION 

The following report  i s  a record of the exploration 

work done on the Susan, Helen, Dana, and Diane Mineral Claims between 

June 30 and September 1, 1969. 

LOCATION AND ACCESS 

The claims a re  located on and near Johnny David Creek, 

a southerly flowing t r ibu ta ry  of Bulkley River. 

ea s t  of Smithers and 4 miles north of  Perow, B.C.  (N.T.S. Ref. 93L/9W; 

Lat: 54' 34' Long: 126' 26' .) 

road which leaves Highway 1 6  one mile e a s t  of Perow. 

They l i e  60 miles 

Access i s  excel lent  by way of gravel 

CLAIMS AND OWNERSHIP 

A l l  7 1  claims a re  owned by J . H .  Montgomery. 

C l a i m  Name Record Nos. Record Date 

SUSAN 1-30 75078 - 75107 

HELEN 1-23 75055 - 75077 

DANA 1-14 79762 - 79775 

D M E  1-4 74567 - 74570 
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~ 1 DOMINION OF CANADA: 

PROVINCE OF BRITISH COLUMBIA. In the aaupr af 
TO WIT: 1 

i, JOSEPH H. MONTGOMERY 

of VANCOWER 

in the Province of British Columbia, do solemnly declare that 

STAT-T OF COST 

a) Labor No. of 
Name Posi t ion 

D. Symonds P a r t y  Chief and 50 

B. Miller Geophysical helper  50 

- 

Geophysical operator 

B. Mckenzie So i l  sampler 20 
J .H.  Montgomery Geological Engineer 4 

b) Geochemical Analyses 
300 So i l  samples @ $2.00 
300 Tree Samples @ 4.00 

c) 
124 Man-days @ $7 

d) Induced Polar izat ion Survey 
under contract  by GEO-X Surveys 

Dates Raga. Amount 

6/30 - 8/5 $25/day 1,250 
8/15 - 8/31 

6/30 - 8/5 $20/day 1 000 
8/15 - 8/31 

6/30 - 7/20 $20/day 400 
7/1J 
8/15, 8/16 $5O/day 200 

600 
1,200 

868 

2,000 

$7,518 

And I make this solemn declaration conscientiously believing it  to be true, and knowing that it is of 

the same force and effect as if made under oath and by virtue of the “Canada Evidence Act.” 

, in the 

day of A L / ~ &  , A.D. 1 
.......... ~ ...... ~ ....... ~ 

A Commissioner for faking Asdav i t s  within British Columbia or 
A Notary Public in and for the Province of British Columbia. 

Sub-mining Recorder 
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QUALIFICATIONS OF OPERATORS 

Party Chief, Douglas Symonds, a geology student a t  

U . B . C . ,  took 2 years  o f  chemical engineering before switching t o  

geology. 

thoroughly experienced i n  a l l  phases of mineral exploration, i n  

p a r t i c u l a r  Crone E.M., magnetometer and geochemical surveys. 

He has worked f o r  the author f o r  the pas t  4 years  and i s  

Bruce Mil ler  and B i l l  Mckenzie have worked f o r  the 

author f o r  the p a s t  2 years and were thoroughly t ra ined  geochemical 

samplers previous t o  t h e i r  employment on the iproperty. Both worked 

under s t r i c t  supervision of e i t h e r  Symonds or the  author. 

GEOCHEMICAL SURVEY 

I. S o i l  Survey 

a) S o i l  Development 

S o i l  development i s  r e l a t i v e l y  immature. Both the organic Ao 

and t h e  enriched B horizons a re  poorly developed. 

A 1  horizon was  absent i n  the majority of the  samples. 

The leached 

The s o i l  cons is t s  of g l a c i a l  till, t y p l i c a l  of the general 

area. 

b) Linecutting Grid 

A gr id  was establ ished i n  a reconnaissance fashion by chain 

and compass. 

d i rec t ion .  

the l i n e s  and provides survey control .  

Lines a r e  spaced 1,000 f e e t  i n  a northwesterly 

A basel ine 7,000 f e e t  long runs perpendicular t o  
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I. S o i l  Survey (continued) 

c) Field Procedure 

Samples were col lected every 400 f e e t  on a l l  l i n e s .  

sample was put i n  a brown paper envelope and carefu l  notes 

were kept regarding depth, color ,  type horizon and tex ture .  

I n  occasional locat ions,  samples were col lected from 

d i f f e r e n t  depths and d i f f e r e n t  horizons t o  properly evaluate 

a n a l y t i c a l  r e s u l t s .  I n  general, the  B horizon was co l lec ted .  

The 

d) Analytical  Procedures 

A l l  samples were sen t  t o  Bondar Clegg & Co. i n  North Vancouver. 

The minus 80 mesh f r a c t i o n  was used; weight of sample 0.5 gram, 

volume of d i l u t i o n  10 m l .  ext rac t ion  with hot HNO3 and HCl04. 

Analysis by atomic absorption 

acetylene f o r  Mo and Acetylene and a i r  f o r  Cu and Zn. 

ana lys t  was Ken Bright.  

Spec (Techtron AA4) n i t rous  and 

The 

e )  I n t e r p r e t a t i o n  of Results 

No difference i n  r e s u l t s  was  noted i n  the  metal content of 

samples taken from e i t h e r  d i f f e r e n t  depths or d i f f e r e n t  types 

of horizons. 

From experience i n  the general area it can be concluded t h a t  

a l l  results f a l l  i n  the low background range, i . e .  Mo l e s s  

than 3 ppm, Cu l e s s  than 20 ppm, Zn l e s s  than 200 ppm. 
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I. S o i l  Survey (continued) 

e )  In te rpre ta t ion  of  Results (continued) 

Two higher Copper values of 125 ppm and 175 ppm a t  the 

southern end o f  l i n e s  J and H a r e  considered e n t i r e l y  

e r r a t i c  and without significance.  

It was not considered necessary t o  draw up a frequency 

d i s t r ibu t ion  curve. The s o i l  survey did not produce any 

anomalies. The g l a c i a l  overburden i s  probably too th ick  

t o  a l l o w  f o r  geochemical expression i n  the s o i l  even i f  

mineralization was present i n  bedrock. 

11. Biogeochemical Survey 

a )  Field Procedure 

Timber consisted most ly  of Douglas f i r ,  lodgepole pine, 

a lde r  and minor unident i f ied species.  O f  these,  the 

Douglas f ir  was sampled every 400 f e e t  on a l l  l i nes .  

second year growth was col lected and put i n  medium la rge  

brown paper bags t o  speed up the drying process. 

were kept regarding locat ion and s i ze  of trees. 

The 

Notes 

b) Analytical Procedures 

Sample preparation includes carefu l  drying of the samples 

and subsequent ashing a t  a low temperature f o r  24 hours t o  

prevent l o s s  of metal through evaporation. After ashing, 

analysis  proceeds by the same process as s o i l  samples. 
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11. (continued) 

c) In te rpre ta t ion  of Results 

All r e s u l t s ,  with few exceptions, conform t o  the  regional 

background range. Mo: 0-25 ppm, Cu 100-300 ppm, Zn 1300- 

3000 ppm. 

Two high Mo samples of 49 and 70 ppm occur on and adjacent 

t o  l i n e  J (2000 E) a t  3200 N .  and 3600 N.  

considered e r r a t i c  and of no significance.  

t o  a Copper content of 450 ppm a t  4000 E, 1600 N.  

These values a re  

The same appl ies  

No anomalous areas  could be detected.  

ELECTROMAGNETIC SURVEY 

Instrument used: Crone dual frequency u n i t .  

Low frequency : 400 hz . 
High frequency : 1600 hz. 

a) Field Procedure 

A c o i l  separation of  200 f e e t  was  used. 

100 f e e t  over the  magnetically anomalous areas .  

p lo t ted  a t  the 1Vhiefts71 posi t ion,  the Chief ts  c o i l  being always t o  

the  N.  o r  E. of the he lpe r f s  c o i l .  

Readings were taken every 

Readings were 
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ELECTROMAGNETIC SURVEY ( continued) 

b) In te rpre ta t ion  of Results 

Complex var ia t ions  i n  electromagnetic response were recorded on 

magnetic Anomaly "A'?. 

zones a re  indicated with a northeaster ly  s t r i k e  and, as well, a 

broad horizontal  conductor between 10 N.  and 30 N.  on l i n e s  19E 

and 21E and t o  a l e s s e r  extent on l i n e  23E. Conductivity i s  

moderate t o  good with dip angles i n  the 5 - 10 degree range, and 

low t o  high frequency ratios i n  the  0.8 range ind ica t ing  possible 

disseminated sulphides. 

A number of s teeply  dipping conductive 

On Anomaly "B?? a s teeply dipping, moderately conductive body i s  

indicated.  Low t o  high frequency r a t i o s  are best  on l i n e  60E, 32N. 

MAGNETIC SURVEY 

Instrument used: Sharpe MF-1 

a )  Field Procedure 

Readings were taken a t  in t e rva l s  of 200 f e e t  on the reconnaissance 

gr id  and a t  in t e rva l s  of 50 f e e t  on l i n e s  spaced 200 f e e t  on d e t a i l s  

of Anomaly rrA?? ( f i g .  4). 

f o r  adjustment due t o  d iurna l  var ia t ion .  

taken on Anomaly ITB?? ( f i g .  7)  

Traverses were closed each day t o  allow 

Extra readings were also 
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MAGNETIC SURVEY 

b) Interpretat ion of Results 

Two d i s t inc t  anomalies a re  indicated. 

Anomaly '?A" as shown i n  f i g .  4 i s  about 800 f e e t  by 2 ,000  f e e t  

extending from 10 N .  t o  30 N. on l i n e s  15E  t o  23E. The prof i les  

indicate  an abrupt change from a homogeneous bedrock t o  a complex 

bedrock with magnetic var ia t ions of several  thousand gammas. No 

conclusions regarding the shape or s i ze  of the body can be made. 

Anomaly ttBrt as shown i n  f i g .  7 i s  a sharp l i nea r  anomaly a t  37 N .  

on l i n e  59E t o  61E. 

From the shape of the curves and i t s  occurrence, a dike-like body 

carrying magnetite i s  indicated.  The s t r i k e  of the dike would be 

p a r a l l e l  t o  the baseline with a dip t o  the southeast i n  the same 

d i rec t ion  as the gr idl ines .  

I t s  amplitude i s  i n  the order of 8,000 gammas. 

CONCLUSION 

No geochemical or biogeochemical anomalies were 

found . 
Two coincident magnetic, electromagnetic and Induced 

Polarization anomalies, Anomalies A and B a re  indicated.  

Two diamond d r i l l ho le s ,  one on each of the anomalies, 

a r e  recommended. 

July 15, 1970 
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From October 2 4  t o  November 7 ,  1 9 6 9 ,  Geo-X Surveys 

L i m i t e d ,  on beha l f  of Tagus Syndica te ,  conducted 5.5 l i n e  m i l e s  

of induced p o l a r i z a t i o n  surveying  on t h e  Susan C l a i m  Group 

l o c a t e d  j u s t  n o r t h  of t h e  s e t t l e m e n t  of Perow i n  t h e  Omineca 

Mining Div i s ion ,  B r i t i s h  C o l u m b i a .  A H e w i t t  E n t e r p r i s e s  

P u l s e  type  induced p o l a r i z a t i o n  u n i t ,  deployed i n  a Wenner 

f i e l d  a r r a y  w a s  u t i l i z e d  t o  record s e l f - p o t e n t i a l ,  apparent  

r e s i s t i v i t y  and c h a r g e a b i l i t y .  

Two areas des igna ted  t h e  Western s e c t i o n  and t h e  E a s t e r n  

s e c t i o n  w e r e  surveyed. Anomalous c h a r g e a b i l i t y  zones character- 

i z e d  by peaks some 2 1 / 2  and 3 1 / 2  t i m e s  background w e r e  

located i n  t h e  w e s t  and eas t  r e s p e c t i v e l y .  The c h a r g e a b i l i t y  

peaks are n o t  e x c e s s i v e l y  h igh  b u t  i n  v i e w  of t h e  r e l a t i v e l y  

low and even background they  are d i s t i n c t  and obvious.  The 

c o r r e l a t i o n  of t h e s e  d a t a  wi th  t h e  p r e v i o u s l y  collected 

EM and magnetic i n fo rma t ion  shows some obvious co inc idence .  

Therefore ,  i n v e s t i g a t i o n  as t o  t h e  cause of t h e s e  geophys ica l  

i r r e g u l a r i t i e s  i s  recommended. 
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INTRODUCTION 

During t h e  pe r iod  October 2 4  t o  November 7 ,  1 9 6 9  

a Geo-X Surveys geophys ica l  f i e l d  c r e w  conducted 5.5 l i n e  

m i l e s  of induced p o l a r i z a t i o n  surveying  on t h e  Susan group 

of minera l  claims i n  t h e  Pe row Area,  Omineca Mining Div i s ion ,  

Province of B r i t i s h  Columbia. The work w a s  conducted on 

behalf  of Tagus Syndicate .  T h e  purpose of t h e  survey w a s  t o  

examine t w o  areas, i n  which previous  work had l o c a t e d  

anomalous e l ec t romagne t i c  and magnetic geophys ica l  responses  

f o r  p o s s i b l e  over v o l t a g e  e f f e c t s  by t h e  induced p o l a r i z a t i o n  

method. C o r r e l a t i o n  of t h e  d a t a  would then  guide  f u t u r e  

e x p l o r a t i o n  of t h e  p rope r ty .  

T h i s  r e p o r t  d e s c r i b e s  t h e  i n s t r u m e n t a t i o n ,  f i e l d  

procedure and d a t a  no rma l i za t ion ,  and d i s c u s s e s  t h e  r e s u l t s  

ob ta ined .  

LOCATION AND ACCESS 

The Se t t l emen t  of Perow i s  on Highway # 1 6  on t h e  

s o u t h e a s t e r n ' e n d  of the Bulkley Va l l ey  i n  t h e  West-Central 

A r e a  of B.C. ,  approximately 55 m i l e s  eas t  of S m i t h e r s  and 4 0  

m i l e s  w e s t  of Burns Lake. The p r o p e r t y ,  known as t h e  Johnny 

David Creek p r o j e c t  of which the Susan C l a i m  Group i s  only  a 

p a r t ,  l ies  some 3 m i l e s  s l i g h t l y  east  of n o r t h  of t h e  Perow 

P o s t  O f f i c e .  N o r m a l  access i s  by an unimproved d i r t  road ,  

G E O - X  S U R V E Y S  L T D  + 



f 
which from a p o i n t  on Highway # 1 6  about  1 m i l e  eas t  of Perow 

proceeds n o r t h  fo r  a d i s t a n c e  of  approximately 5 m i l e s ,  t o  

t h e  w e s t  s i d e  of t h e  p rope r ty .  

CLAIMS I 
The Johnny David Cre'ek p r o j e c t  c o n s i s t s  of  t h e  

fo l lowing  c l a i m  groups: 

Helen 1 - 23 i n c l u s i v e  

Dana 1 - 1 4  i n c l u s i v e  

Diane 1 - 4 i n c l u s i v e  

Susan 1 - 30 i n c l u s i v e  

These claims form a cont iguous block of 7 1  mining c la ims .  

The above mine ra l  claims are s i t u a t e d  i n  t h e  Omineca Mining 

Div i s ion  and are desc r ibed  on t h e  B.C. Department of Mines 

Minerals  Map 93 L/9.  

The survey  w a s  conducted on beha l f  o f  Tagus 

Syndica te ,  805 - 850 W e s t  Has t ings  S t r e e t ,  Vancouver B.C. 

GENERAL SETTING 

The c l a i m s  group i s  s i t u a t e d  i n  t h e  Nechako 

P l a t e a u ,  a s u b d i v i s i o n  of  t h e  B r i t i s h  Columbia I n t e r i o r  

P l a t e a u  phys iographic  system. Th i s  i s  i n  g e n e r a l  an area of 

l o w  r e l i e f  and o f  f l a t  o r  g e n t l y  r o l l i n g  h i l l s .  

The l o c a l  area i s  c h a r a c t e r i z e d  by e l e v a t i o n s  ranging  from 

about  2000  f e e t  to 3500 feet with numerous s m a l l  v a l l e y s  and 

c draws. 

3 
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G l a c i a l  d r i f t  i s  widespread and a h igh  pe rcen tage  of t h e  

bedrock i s  obscured. 

Geo log ica l ly ,  much of  t h e  p l a t e a u  i s  u n d e r l a i n  by 

f l a t  o r  g e n t l y  d ipping  T e r t i a r y  l a v a  f lows which cover  o l d e r  

v o l c a n i c  and sedimentary rocks  of t h e  Takla  and Hazelton 

groups,  and i n t r u s i v e  rocks  of Upper J u r a s s i c  and Cretaceous 

Age. 

B u l l e t i n  N o .  4 8  S t u a r t  S. Holland, Landforms of B r i t i s h  

Columbia A Phys iographic  O u t l i n e ,  B r i t i s h  

Columbia Department of Mines and Petroleum 

Resources.  1 9 6 4 .  

SURVEY G R I D  AND DATA PRESENTATION 

The ground c o n t r o l  g r i d  w a s  e s t a b l i s h e d  by Tagus 

Syndica te  prev ious  t o  t h e  induced p o l a r i z a t i o n  survey.  The 

a r e a  surveyed c o n s i s t e d  of  a ser ies  of  N30°W t r e n d i n g  cross -  

l i n e s  (approximately)  ex tending  from an N60°E t r e n d i n g  base- 

l ine(approximate1y  t r u e ) .  I n  t h e  wes tern  p o r t i o n  of  t h e  

p rope r ty  t h e ' l i n e s  are 2 0 0  fee t  a p a r t  and ex tend  from 15 t o  

2 3  east  and from 4 t o  36 no r th .  I n  t h e  e a s t e r n  p o r t i o n ,  t h e  

l i n e s  are 300 f e e t  a p a r t  and ex tend  from 57 t o  70  e a s t  and 

from 20 t o  45 n o r t h .  They are roughly c u t  o u t  and are f l agged  

a t  1 0 0  f o o t  i n t e r v a l s .  

5.51 l i n e  m i l e s  of  induced p o l a r i z a t i o n  surveying 

was completqd i n  a l l ,  and c o n s i s t e d  of  t h e  fo l lowing:  . 

4 
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f i v e  p o i n t  one f i v e  (5.15) l i n e  m i l e s  of  reconnaissance  i 
surveying ,  a t  an "a"  spac ing  and sampling i n t e r v a l  of 200  

f e e t ;  and .36 l i n e  m i l e s  of d e t a i l '  surveying  wi th  an ''a'' 

spac ing  and sampling i n t e r v a l  of 1 0 0  f e e t .  

The normalized induced p o l a r i z a t i o n  ( c h a r g e a b i l i t y )  

r e s i s t i v i t y  and s e l f - p o t e n t i a l  d a t a  are shown on F igures  

3A and 3B,  i n  p r o f i l e  form and a t  a h o r i z o n t a l  scale  of 1 inch  

e q u a l s  2 0 0  f e e t .  The v e r t i c a l  scales f o r  t h e  c h a r g e a b i l i t y ,  

r e s i s t i v i t y  and s e l f - p o t e n t i a l  are 1" = 2 m i l l i s e c o n d s ,  

1" = 3 0 0  ohm f e e t ,  and 1" = 40 m i l l i v o l t s  r e s p e c t i v e l y .  

GENERAL CONSIDERATIONS O F  THE 

PULSE TYPE INDUCED POLARIZATION METHOD 

Two va 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  common use  today i n  minera l  e x p l o r a t i o n .  The f i r s t  i s  

t h e  t i m e  domain o r  p u l s e  type  method i n  which a s t e a d y  d i r e c t  

c u r r e n t  i s  impressed on t h e  ground f o r  a f e w  seconds and then  

a b r u p t l y  te rmina ted .  

of  c u r r e n t  impulse,  t h e  decay v o l t a g e ,  (caused by sub-sur face  

c a p a c i t i v e - l i k e  s t o r a g e )  i s  measured. The second method i s  

A f r a c t i o n  o f  a second a f t e r  c e s s a t i o n  

t h e  v a r i a b l e  ( d u a l )  f requency technique  o r  f requency domain. 

I n  t h i s  v a r i e t y ,  t h e  percentage  d i f f e r e n c e  between t h e  impe- 

dance (a.c. r e s i s t a n c e )  o f f e r e d  a t  t w o  s e p a r a t e  f r e q u e n c i e s ,  

i s  measured. I 
The H e w i t t  (HEW 1 0 0 )  I . P .  u n i t  i s  a t i m e  domain 

u n i t  and t h e  e x a c t  method of measurement i s  o u t l i n e d  i n  t h e  

5 
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f i e l d  procedure s e c t i o n .  

The reader i s  r e f e r r e d  t o  W a i t ,  J.R. ( 1 9 6 6 ) ,  f o r  

a thorough t r e a t m e n t  o f  f requency domain, and S e i g e l ,  H . O .  

( 1 9 6 6 )  and/or Brant  ( 1 9 6 6 ) ,  f o r  a d i s c u s s i o n  of  t i m e  domain. 

I . P .  e f f e c t  occurs  when a c u r r e n t  i s  passed through 

a volume of rock con ta in ing  e l e c t r o n i c  conductors .  Geophysical 

e l e c t r o n i c  conductors ,  o r  " m e t a l l i c  minerals ' '  i n c l u d e  most 

s u l p h i d e s ,  ( p y r i t e ,  c h a l c o p y r i t e ,  b o r n i t e ,  molybdenite) 

c e r t a i n  ox ides ,  c l a y s ,  g r a p h i t e  and c e r t a i n  micas. 

Apar t  from t h e  s u l p h i d e s ,  mine ra l s  w i th  h i g h l y  

u n s a t i s f i e d  b a s a l  l a t t i c e  s u r f a c e s  ac t  as leaky  condensers and 

g i v e  r ise  t o  I .P .  e f f e c t s .  A l l  common rocks  are r e spons ive  

t o  some degree ,  and t h i s  response  i s  des igna ted  background. 

I t  i s  o f t e n  e q u i v a l e n t  t o  one volume p e r c e n t  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  a t  l a t t i c e  

imper fec t ions ,  mine ra l  and rock boundar ies ,  f r a c t u r e s ,  and 

so on. Background i n  v a r i o u s  p a r t s  of B.C. w i t h  t h e  EEW - 1 0 0  

I . P .  u n i t  i s  as fo l lows:  

Area Li thology Background (mv/v) 

Highland Val ley  Guichon B a t h o l i t h  2 .5  t o  4 . 0  

Aspen Grove Nicola Volcanics  4 . 0  t o  7.5 

Cassiar 1 .5  t o  5 . 0  Lower P aleo z o i  c 
sediments  

6 
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F a c t o r s  o t h e r  t han  t h e  amount of  me ta l l i c  conductors  

which a f f e c t  I.P. response  are g r a i n  s i z e ,  c o n d u c t i v i t y  of 

minera l ,  p o r o s i t y ,  t o r t u o s i t y  (po re  geometry) ,  t ype  of  gangue 

mine ra l 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 m i n e r a l i z a t i o n  (d isseminated ,  l o d e ,  

v e i n  type ,  e t c . ) .  

The apparent  r e s i s t i v i t y  i s  a l s o  measured du r ing  

t h e  I . P .  survey.  Rogers, (1966), has  po in ted  o u t  t h a t  t h e  

r e s i s t i v i t y  of rock i s  only  s l i g h t l y  in f luenced  by changes 

i n  t h e  s u l p h i d e  c o n t e n t  a t  low l e v e l s .  Much o f  t h e  change 

i s  due t o  o t h e r  e f f e c t s  such as mois ture  c o n t e n t ,  f r a c t u r i n g ,  

pore  space ,  ground w a t e r ,  e x t e n t ,  degree  and type  of a l t e r a t i o n ,  

t ype  of s u l p h i d e s  and mode of su lph ide  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  combination w i t h  i n c r e a s e d  su lph ide  

c o n t e n t ,  n o t  uncommonly a f f e c t s  t h e  r e s i s t i v i t y  s i g n i f i c a n t l y .  

Unfor tuna te ly  , t h e r e  are  many a d d i t i o n a l  causes  f o r  resist i-  

v i t y  v a r i a t i o n  and r a r e l y  can s u l p h i d e s  be recognized  o r  

p r e d i c t e d  f r o m  r e s i s t i v i t y  data  a lone .  

Background d.c. appa ren t  r e s i s t i v i t y  i n  v a r i o u s  

p a r t s  of B.C. w i th  t h e  HEW - 1 0 0  I . P .  u n i t  i s  as follows: 
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Area Li thology Background (ohm-feet)  

Eiighland Val ley Guichon B a t h o l i t h  1600 

Aspen Grove Nicola Volcanics  1 0 0 0  

Cass i a r  L o w e r  Pa l eozo ic  
sediments 1000 - 2 0 0 0  

Previous  t o  c u r r e n t  impress ion ,  the r e c e i v i n g  p o t s  

are balanced,  and t h u s ,  t h e  s e l f - p o t e n t i a l  va lue  i n  m i l l i -  

v o l t s  i s  o f t e n  a u s e f u l  geophys ica l  tool. When m e t a l l i c  

l u s t e r e d  s u l p h i d e  mine ra l s  a r e  s i t u a t e d  i n  a s u i t a b l e  

geologica l -hydro logica l  environment,  t h e  s u l p h i d e s  o x i d i z e  

and a n a t u r a l  o r  spontaneous " b a t t e r y  e f fec t"  occur s .  Of ten  

t h e  s e l f - p o t e n t i a l  e f f e c t  over s u l p h i d e  bod ies  i s  n e g a t i v e  

and i n  t h e  order of a few hundred m i l l i v o l t s .  

With a Wenner electrode c o n f i g u r a t i o n ,  the  self-  

p o t e n t i a l  and f i rs t  der ivat ive of t h e  s e l f - p o t e n t i a l  are v a l u a b l e  

informat ion  i f  t h e  t r a n s i t  i n t e r v a l  i s  e q u a l  t o ,  o r  i s  one- 

h a l f  t h e  "a"  spac ing  d i s t a n c e .  I n  o t h e r  cases, where t h e  "a" 

spac ing  and t r a n s i t  i n t e r v a l  are n o t  evenly p r o p e r t i o n a l ,  
I 

t h e  s e l f - p o t e n t i a l  r e s u l t s  are of l i t t l e  u s e f u l  va lue .  
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FIELD PROCEDURE 

A H e w i t t  E n t e r p r i s e s  Pu l se  Type I P  w a s  used 

throughout t h e  survey. 

Instrument  s p e c i f i c a t i o n s  are descr ibed  i n  

Appendix I V .  

The s t anda rd  Wenner e l e c t r o d e  a r r a y  w a s  deployed 

wi th  a reconnaissance "a" spac ing  (one t h i r d  t h e  d i s t a n c e  

between t h e  c u r r e n t  e l e c t r o d e s )  of 200 f e e t ,  and a d e t a i l  

spac ing  of 1 0 0  f e e t .  

A b r i e f  d e s c r i p t i o n  of t h e  f i e l d  procedure fo l lows:  

P r i o r  t o  vo l t age  a p p l i c a t i o n ,  t h e  s e l f - p o t e n t i a l  i s  balanced 

and recorded,  between t h e  two r e c e i v i n g  p o t s  ''a" f e e t  a p a r t .  

Normally a vo l t age  of 2 5 0 ,  500  o r  1 0 0 0  v o l t s  i s  impressed 

between the back e l e c t r o d e  (one "a" behind t h e  ins t rument )  

.. 



f 
and front electrode (two ''a'' in front of the instrument). 

The electrodes in high ground resistivity stations, consist 

of a single steel or aluminum stake, and in low resistivity 

areas, of multiple aluminum foil electrodes situated about 

a central metal stake (to increase ground bearing, and there- 

fore current and voltage). A four second pulse of d.c. 

current is applied, during which time the I (current in 

milliamperes) and dV (impressed EMF in millivolts) is 

observed and recorded by the operator. 0.3 seconds after 

cessation of pulse, the residual (decay) voltage is integrated 

for 0.8 seconds (on integration function #l). From these 

T G E O - X  S U R V E Y S  L T D  

data, the apparent d.c. resistivity and normalized induced 

polarization value may be calculated, as described in the 

data reduction portion of this report. 

INDUCED POLARIZATION DATA REDUCTION 

The following information was recorded by the 

instrument operator at each pulse station: 

1. The property, operator's initials, job and page number, 

"a" spacing, transit interval and remarks on topography. 

2. The line and station co-ordinates; 

3 .  The self-potential reading in millivolts (S.P. mv); 

4. The current in milliamperes (I ma); 

5. The impressed emf in millivolts (dV mv); 

10 
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6 .  The induced p o l a r i z a t i o n  decay vol tage  i n  m i l l i v o l t s  

( I P  mv) ; 

7.  The r e s i s t o r  capac i to r  switch ( R . C . )  s e t t i n g ;  

8. The c u r r e n t  e l e c t r o d e  vol tage  switch value;  

9 .  The i n t e g r a t i o n  func t ion  switch ( I . F . ) s e t t i n g ;  

1 0 .  The pulse  t i m e  i n  seconds. 

From t h i s  d a t a ,  t h e  apparent  r e s i s t i v i t y  i s  

c a l c u l a t e d  from t h e  fol lowing r e l a t i o n :  

Where : p = apparent r e s i s t i v i t y  i n  ohm-feet 

rr = 3.1416 

'la" = 1/3 d i s t a n c e  between t h e  c u r r e n t  e l e c t r o d e s  

The normalized I P  value i s  obtained by u t i l i z a t i o n  of t h e  

fol lowing r e l a t i o n :  

I P  norm = I P '  (mV) x 1 0 0  x k x R.C. 
dV (mV) 

Where: I P  norm = normalized I P  i n  m i l l i v o l t  seconds pe r  

m i l l i v o l t  o r  mi l l i seconds  

X = a cons tan t  depending on t h e  I F  s e t t i n g .  

R.C. = r e s i s t o r  - c a p a c i t o r  shunt .  

The f i n a l  apparent  r e s i s t i v i t y ,  s e l f - p o t e n t i a l  and c h a r g e a b i l i t y  

va lves  are p l o t t e d  a t  a p o i n t  midway between t h e  r ece iv ing  po t s .  

a. 
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DISCUSSION O F  RESULTS 

The normalized induced p o l a r i z a t i o n  response  

i n  t h e  wes tern  s e c t i o n  ( c h a r g e a b i l i t y )  (F igure  3A) v a r i e d  

from a low of .2 t o  a h igh  of 5 m i l l i s e c o n d s .  Background 

c h a r g e a b i l i t y  i s  approximately 2 mil l i s econds .  

cont inuous anomalous c h a r g e a b i l i t y  zone, t r e n d i n g  e a s t e r l y  

from 1 5 E  - 12N t o  21E - 9 N ,  i s  some 2 1/2 t i m e s  background 

and w a s  subsequent ly  d e t a i l e d  a t  a 1 0 0  f o o t  spac ing .  

The r e s u l t s  ob ta ined  sugges t  a c a u s i t i v e  body c o n s i s t i n g  

p o s s i b l y  of two p a r a l l e l  bands,  each about  1 0 0  f e e t  wide,  

An appa ren t ly  

"a" 

some 60 - 1 0 0  f e e t  benea th  t h e  s u r f a c e ,  d ipp ing  g e n t l y  t o  

moderately n o r t h e r l y .  The r e s i s t i v i t y  d a t a  varies from a 

l o w  of 125 ohm-feet t o  a h igh  of 6 0 0  ohm-feet and decreases 

s l i g h t l y  i n  t h e  areas of  h igh  c h a r g e a b i l i t y .  

t h e  ground magnetometer d a t a  w i t h  t h e  induced p o l a r i z a t i o n  

r e s u l t s  i n d i c a t e s  t h a t  t h e  zone of anomalous c h a r g e a b i l i t y  

r u n s  p a r a l l e l  t o ,  b u t  i s  o f f s e t  from a ENE - WSW t r e n d i n g  

magnetic d i s tu rbance .  The e l ec t romagne t i c  d a t a  l o c a t e d  

s e v e r a l  s t r o n g  conductors  i n  t h i s  s a m e  a r e a .  The s e l f -  

p o t e n t i a l  r e s u l t s  show on ly  r e l a t i v e l y  s m a l l  changes ove r  t h e  

anomalous area. 

C o r r e l a t i o n  of 

The e a s t e r n  s e c t i o n  of  t h e  area surveyed,  (F ig .  3B) 

c o n t a i n s  t h e  g r e a t e s t  v a r i a t i o n  i n  c h a r g e a b i l i t y ,  f r o m  a low 



of - 2 . 2  mi l l i s econds  t o  a high of  7 . 4  m i l l i s e c o n d s  (some 

3 1 / 2  t i m e s  background) on l i n e  63E. D e t a i l  su rveying  

wi th  t h e  1 0 0  f o o t  "a" spac ing  confirmed t h i s  anomalous 

c h a r g e a b i l i t y  response.  Two NE - S W  t r e n d i n g  anomalous 

c h a r g e a b i l i t y  zones w e r e  l o c a t e d .  Apparent r e s i s t i v i t y  

va lues  w e r e  very  low, i n  t h e  o r d e r  of 5 0  - 200  ohm-feet, 

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

might p o s s i b l y  be l i m i t e d  t o  s o m e  3 0 %  of  t h e  "a" spac ing .  

T h i s  would i n d i c a t e  t h a t  a c a u s i t i v e  body w i l l  be c loser  t o  

s u r f a c e  than  t h e  ''a'' spac ing  d i s t a n c e .  Thus t h e  c h a r g e a b i l i t y  

response  on l i n e  6 3  may t h e r e f o r e  be  caused by a c h a r g e a b i l i t y  

f e a t u r e  some 2 5  - 60  f e e t  beneath t h e  s u r f a c e .  The s e l f -  

p o t e n t i a l  d a t a  i n d i c a t e s  s t e e p e r  r a t e  changes i n  t h i s  a r e a  

than  i n  t h e  wes tern  one,  some of which appear  t o  be c o i n c i d e n t  

wi th  t h e  a r e a s  of h igh  c h a r g e a b i l i t y .  C o r r e l a t i o n  of  t h e  

combined geophys ica l  d a t a  sugges t s  t h a t  t h e  anomalous 

c h a r g e a b i l i t y  zones may be caused by ( t a b u l a r  and/or l e n t i c u l a r  

bod ie s  l o c a t e d  i n  a s h e a r  zone o r  a s s o c i a t e d  w i t h  a l i t h o -  

l o g i c  contacg.  
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w i t h  Geo-X Surveys Ltd.  da t ed  October 2 7 ,  1 9 6 9 .  

A s  p e r  c o n t r a c t ,  5 l i n e  m i l e s  

@ $ 4 2 0 . 0 0  p e r  l i n e  m i l e  $2,100.00 

S.L. Sandner, P r e s i d e n t  

5 G E O - X  S U R V E Y S  L T D  
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GENERAL SPECIFICATIONS OF THE HEWITT PULSE TYPE INDUCED POLARIZATION 
UNIT. 

Transmitter Unit 

Current pulse period (D.C. Pulse 
Manual initiated timer) 

Current measuring ranges 

1 - 10 seconds 
0 - 5 0 0  

0 - 5000 
0 - 1000 Milliamperes 

Internal voltage converter 
27 volt D.C. 350 watt 250 
output with belt back batteries 500 volts D.C. 

500 watts using 27 volts aircraft batteries. 

1000 Nominal 

Transmitter can switch up to 3 amps at 1000 volts from generator or 
battery supply with resistive load. 
in the transmitter unit. Remote control output can switch up to 10 
kilowatts of power by using a separate control unit. 
cord is supplied with auxiliary equipment. 

The switching is done internally 

A remote control 

Receiver Unit 

Self Potential Range 

Impressed EMF Ranges 

0 - 1000 millivolts 
1 millivolt resolution 

0 - 30 
0 - 100 millivolts 
0 - 300 
0 - 1000 

Input Terminals with Three Combinations 

p1 - p2 
p1 - 
p2 - 

Induced Polarization Ranges 
0 - 30 
0 - 6 0  millivolt 
0 - 90 seconds 

:GEO-X S U R V E Y S  L T D  / 



APPENDIX I V  (Cont 'd)  

I n t e g r a t i o n  T i m e  Pe r iods  

Tandem I n t e g r a t i o n  T i m e  P e r i o d s  

Delay T i m e  from Cessa t ion  of 
Curren t  Pu l se  

PAGE 2 of 2 

. 8  seconds 
1 . 6  seconds 

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

. 3  seconds 

(Combined Photo Elec t r ic  Coupled Receiver and Transmi t t e r )  

Operat ion Temperature -25' F - 1 2 0 '  F 

POWER SUPPLY 

Receiver  Uni t  

T r a n s m i t t e r  Unit  

4 Eveready El36 Mercury B a t t e r i e s  
2 Eveready El34 Mercury Bat ter ies  
2 Eveready E401 Mercury Bat ter ies  

Sea led  Rechargeable 8 amp. h r .  
b e l t  pack capable  of d r i v i n g  t h e  
c o n v e r t e r  a t  350 w a t t s  f o r  a mini- 
mum of  one d a y ' s  o p e r a t i o n  b e f o r e  
recharge .  

'Manufactured by H e w i t t  E n t e r p r i s e s ,  Box 978A, Sandy, Utah, 8 4 0 7 0  
Phone: 8 0 1  571-0157 
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