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1. I N T R O D U C T I O N  

At the request  of Mr. Alex Burton, geologist f o r  the Company, 

a n  induced polarization and resist ivi ty survey has  been c a r r i e d  out in  the 

Peachland a r e a  of Br i t i sh  Columbia. The work was done on th ree  nearby 

proper t ies  known a s  the Bren Cap, Bren Coll and Sandberg Groups, a l l  in 

the Osoyoos Mining Divlsion i n  the N / E  quadrant of the 1" quadri lateral  

whose southeast co rner  is a t  49"N and 12O0W. 

The claim groups a r e  adjoining o r  n e a r  the proper ty  of Brenda 

Mines on which a l a rge  low-grade copper-molybdenum deposit has recently 

been discovered. The purpose of the p resen t  work was to locate any l a rge  

zones of meta l l ic  mineral izat ion which might r epresen t  extensions o r  r e -  

petitions of the Brenda deposit. The field work was done during the summer  

of 1966 using a McPhar  frequency-type IP system. 



2. P R E S E N T A T I O N  O F  R E S U L T S  

. . 
The Induced Polarization and Resistivity resul ts  a r e  shown on 

the following data plots i n  the manner  described in the notes preceeding this 

report.  

A) Bren Cap Group 

Line 12N 

Line 12N 

Line 6N 

400' spreads  

200' spreads  

400' spreads  

Dwg. IP 2541-1 

Dwg. IP 2541-2 

Dwg. IP 2541-3 

Line 2 s  . 400' spreads  Dwg. I P  2541-4 
2 

B) Bren Coll Group 

Line 124E 

Line 116E 

Line 108E 

Line lOOE 

Line 100E 

Line 92E 

Line 84E 

Line 80E 

Line 76E 

400' spreads  

400' spreads  

400' spreads  

400' spreads  

200' sp reads  

400' spreads  

400' spreads  

400' sp reads  

400' spreads  

c )  Sandberg Group 

Line 15W 100' spreads  

Line 12s  100' spreads  

Dwg. IP 2542-1 

Dwg. IP 2542-2 

Dwg. IP 2542-3 

Dwg. IP 2542-4 

Dwg. IP 2542-5 

Dwg. IP 2542- 6 

Dwg. I P  2542-7 

Dwg. IP 2542-8 

Dwg. IP 2542-9 

Dwg. IP 2543-1 

Dwg. I P  2543-2 

Enclosed with this r epor t  a r e  Drawings Misc. 3209, Misc. , I,, t . ,M' 
r A-' 

4250 and Fig. 1 ,  plans of the Bren  Cap, Bren  Coll and Sandberg gr ids  ' 1 .  

a t  a sca le  of 1" = 400'. The definite and ~ o s s i b l e  induced polarization 



anomalies a r e  indicated by solid and broken bars  respectively on this plan 

map as  well as  the data plots. These bars  represent the surface projection 

of the anomalous zones as  interpreted from the location of the transmitter 

and receiver electrodes when the anomalous values were measured. 

Since the induced polarization measurement i s  essentially an 

averaging process,  a s  a r e  all potential methods, i t  i s  frequently difficult 

to exactly pinpoint the source of an anomaly. Certainly, no anomaly can 

be located with more accuracy than the spread length; i. e. when using 

400' spreads the position of a narrow sulphide body can only be determined 

to l ie between two stations 400' apart. In order  fh locate sources a t  some 

depth, larger spreads must be used, 'wi th  a corresponding increase in the 

uncertainties of location. Therefore, while the center of the indicated 

anomaly probably corresponds fairly well with source, the length of the 

indicated anomaly along the line should not be taken to represent the ex- 

act  edges of the anomalous material. 

3. D I S C U S S I O N  O F  R E S U L T S  

A) Bren Cap Group 

Three east-west t raverses  were surveyed on this property 

in  an  attempt to locate a westward extension of the Brenda deposit. A 

station interval of 400-feet was used since the target was a broad zone 

of weak mineralization; in addition par t  of Line 12N was checked with 

200-foot spreads. 

On Line 12N there is  a low magnitude but definite anomaly 

centered at  Station 40W. The source appears to be a t  considerable 

depth a s  no anomalous effects were measured on the f i r s t  separation 



d only weak effects were measured on the second separation. The zone 

idently has some width (between 1 and 3 electrode intervals) but this i s  

certain because of the depth. The anomaly was checked with 200-foot 

reads but no significant effects were measured,  presumably because 

the depth. 

On Line 6N there i s  a possible weak anomaly again centered 

Station 40W. The source i s  shallow here  and narrower than on the 

eceding line. 

Weak effects were measured on the eastern end of Line 25, 

but the pattern i s  incomplete. 7 

B) Bren Coll Group 

Line 124E 

This i s  the easternmost of the lines surveyed. Anomalous 

effects were measured f rom 92N to 124N, indicating a broad variable 

zone o r  several  narrow closely spaced sources (i. e. a t  98N, 114N and 

122N.) The depth i s  indicated to be less  than one electrode interval 

(4001) and the source o r  sources can be better located and evaluated by 

detailing with 200-foot spreads. 

Line 11 6E 

Similar results  were obtained on this line with the broad 

zone extending from about 98N to 144N. The shallow feature a t  116N 

should be checked with 200 foot spreads. 

Line 108E 

The character of the results  on this line i s  much different 



f r om the l ines to the east. The main zone i s  narrower  and somewhat weaker, 

extending f rom lOON to 112N. In addition there a r e  severa l  narrow anomalies 

some of which should be checked with 200 foot spreads (e. g. a t  88N and 104N. ) 

Line 100E 

Anomalous effects were  measured throughout mos t  of this t raverse .  

The resul ts  suggest the presence of widespread weakly disseminated metallic 

mineralization. P a r t  of the line was checked with 200-foot spreads  and the 

resul ts  a r e  s imi lar  to those f rom th'e reconnaissance survey. - 

Line 92E 

The IP resul ts  he r e  show a narrow, shallow anomaly ceiltered 

a t  102N, the source should be checked using 200 foot electrode intervals. 

A broad variable zone extends f rom 116N to about 156N. Included in t h ~ s  

i s  a fair ly definite feature measured for  the l a rger  separations a t  124N - 
128N. The source i s  a t  depth, o r  to the side. and therefor Lines 96E and 

88E should be  run with 400 foot spreads  to check for  l a te ra l  extensions. 

Line 84E 

Only weak I r regular  IP effects were  measured on this line. 

Line 80E 

There  i s  a shallow, narrow anomaly a t  146N on this l ine,  but 

i t  i s  weak. 

Line 76E 

A relatively 'strong, shallow anomaly occurs  a t  l l 6 N  on this 

t r ave r s e ,  but the pattern i s  incomplete. The source  should be checked with 

200 foot spreads .  



I )  Sandberg Group 

Only two l ines were  run on this property. Line 15W shows 

broad variable zone f rom Station 11s  to about 25. Included in this 

; a strong, shallow, narrow source  a t  95-10s. The second line was 

un a t  right angles to the f i r s t  a t  12s  but did not extend f a r  enough west  

1 c r o s s  Line 15W. The IP resul ts  show only weak i r regu la r  effects. 

. STJMMARY A N D  R E C O M M E N D A T I O N S  

On the Bren Cap property a definite anomaly was found on 

~ i n e  12N. This fea ture  should be checked by resurveying the line using 
/ 

400 foot electrode separations but with the stations shifted 200 feet; in 

addition some of the readings should be  repeated using DC. If the re -  
- 

sults  a r e  encouraging the grid should be  extended to the north i n  o rder  

to outline the anomalous zone. 

Anomalous effects were  measured on a l l  of the t r ave r s e s  on 

the Bren Coll group. The resul ts  a r e  ind~ca t ive  of broad, i r regu la r  zones 

of weakly disseminated metall ic  mineralizationcontaining severa l  narrow 

sections of m o r e  concentrated mineralization. The narrow, shallow 

sources  should be checked with 200 foot electrode separations a s  dis- 

cussed in the preceding section. The geological control i s  extremely 

important  in t h ~ s  a r e a  i n  view of the general  low magnitude of the IP ano- 

malies. In a r ea s  underlain by sediments and volcanics the weak effects 

a r e  probably caused by minor disseminated pyr i te  o r  pyrite-graphite 

zones. However, those a r ea s  underlain by the favourable intrusives 

should be detailed and dri l led,  a s  the known minera l  deposits in the 



dis t r ic t  consist of weakly disseminated sulphides i n  the igneous rocks. 

The pyri te content i s  generally low so that 1-3% sulphide can be economic 

and would give r i s e  to only weak IP anomalies. 

Line 15W on the Sandberg group shows a broad zone of weak 

to moderate effects and a shallow strong source. A dr i l l  hole at  3t30S 

cut disseminated pyr i te  and graphite which explains the broad zone. In 

our opinion the strong anomaly a t  9s-10s should also be  drilled but par-  

a l le l  t r averses  should be  surveyed beforehand to delineate the zone. 

McPHAR GEOPIiYSICS LIMITED 

Philip G. Hallof, 
Geophysicist. 

Robert A. Bell, 
Geologist. 

Dated: October 18, 1966 



ASSESSMENT DETAILS 

PROPERTY: B r e n  Cap P r o p e r t y  MINING DIVISION: Osoyoos 

SPONSOR: Brenmac  Mines Ltd. PROVINCE: B r i t i s h  Columbia 

LOCATION: Peachland A r e a  

T Y P E  O F  SURVEY: I. P. 

OPERATING MAN DAYS: 37.5 DATE STARTED: July 20,  1966 - 
EQUIVALENT 8HR. MAN DAYS: 56 DATE FINISHED: July 31, 1906 

CONSULTING MAN DAYS: 1 NUMBER O F  STATIONS: 61 

DRAUGI-ITING MAN DAYS: 5 ' - NUMBER O F  READINGS: 348 

TOTAL MAN DAYS: 62 MILES O F  LINE SURVEYED: 3.78 

CONSULTANTS: 
R. A. Bel l ,  50 Hemford  Crescen t ,  Don Mil l s ,  Ontar io 
P. G. Hallof, 5 Minorca  P lace ,  Don Mil l s ,  Ontar io 

F IELD TECHNICIANS: 
Bruce  Bel l ,  7 Sydney St., Ottawa, Ontar io  
A. McLeod 
H e l p e r s  suppl ied b y  c l ien t  

DRAUGHTSMEN: 
P. Coulson, 6 P a r a d i s e  Ave., M a r k h a m ,  Ontar io 
B. M a r r ,  19 Kenewen Cour t ,  Toronto 16, Ontar io 
N. Lade,  35 Es t e rb rooke  Ave., Willowdale, Ontar io  

McPHAR GEOPHYSICS LIMITED 

, . .  . . 
. ,, ,, . .. . .. , .. ~ , . .  , ~. . 

Rober t  A. Bel l ,  
Geologist. 

Dated: October  18 ,  1966 
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SUMMARY O F  COST 

E r e n  Cap P r o p e r t y  

C r e w  - 
3 112 days Operat ing @ $195.00 
4 days Operating @ $185. 00 
1 day Bad Weather @ $ 75.00 
1 day Elec t rode  P repa ra t ion  @ $ 75.00 

Expenses 

Rented Vehicle 47.75 
Fre igh t  and Brokerage  110.54 
Camp Supplies & Grocer i e s  44.75 
Supplies 1.90 
Te l  & T e l  12.15 
Sub Contract  Helper 12.00 

$1  

- - 
McPHAR GEOPHYSICS LIMIT 

Robert  A. Bell,  

And I make this solemn declaration conscientiously believing it to be true, and kn 

the same force and effect as if made under oath and by virtue of the " Canada Evidence 

Declared before me at the & I TY 1 

of \/&A( C 0 u we-& , in the 

Province of British Columbia, this 3 7 I 



ASSESSMENT DETAILS 

FROPERTY: Brencol l  P r o p e r t y  MINING DIVISION: Osoyoos 

SPONSOR: Brenmac  Mines Ltd. PROVINCE: Br i t i sh  Columbia 

LOCATION: Peachland  A r e a  

TYPE O F  SURVEY: I. P. 

OPERATING MAN DAYS: 7 5 
7 

DATE STARTED: May 31, 1966 

EQUIVALENT 8HR. MAN DAYS: 11 2. 5 DATE FINISHED: June 21, 1966 

CONSULTING MAN DAYS: 2 NUMBEX O F  STATIONS: 193 

DRAUGHTING MAN DAYS: 7 NUMBER O F  READINGS: 1214 - 
TOTAL MAN DAYS: 121.5 MILES O F  LINE SURVEYED: 13.56 

CONSULTANTS: 
L A .  Bel l ,  50 Hemford  Crescen t ,  Don Mil l s ,  Ontar io 
P. G. Hallof, 5 Minorca  P lace ,  Don Mil l s ,  Ontar io  

F I E L D  TECHNICIANS: 
B. Bel l ,  7 Sydney St. , Ottawa, Ontar io 
J. P a r k e r ,  Box 340, Choiceland, Saskatchewan 
He lpe r s  suppl ied b y  cl ient  

DRAUGHTSMEN: 
P. Coulson, 6 P a r a d i s e  Ave., Markham,  Ontar io  
B. M a r r ,  19  Kenewen Cour t ,  Toronto  19, Ontar io 
N. Lade ,  35 Es t e rb rooke  Blvd., Willowdale, Ontar io  

McPHAR GEOPHYSICS LIMITED 

Rober t  A. Bel l ,  
Geologist. 

Dated: October  18, 1966 



SUMMARY O F  COST 

B r e n  Coll P roper ty  

Crew - 
15 days Operating @ $215. 00 
3 days Trave l  @ $ 75.00 
2 days Standby @ $ 75.00 

$3, 600.00 

Expenses Y 

F a r e s  
Vehicle Expense 
Taxi 
Meals and Accommodation 
Fre ight  and Brokerage  
Tel  & Tel  
Supplies 

McPHAR GEOPHYSICS LIMITED 

Robert A. Bell,  

And I make this solemn declaration conscientiously believing it to be true, and 

the same force and effect as if made under oath and by virtue of the "Canada Evide~ 

- 
Declared before me at the O /TY 1 

I 

of \ / ~ h / ~ i )  L/ VE& , in the / 
; 

Province of British Columbia, this 67 

Sub-mining Recorder 



ASSESSMENT DETAILS 

PROPERTY: Sandberg P r o p e r t y  MINING DIVISION: Osoyoos 

SPaNSOR: B r e n m a c  Mines Ltd. PROVLNCE: B r i t i s h  Columbia 

LOCATION: Peachland  A r e a  

T Y P E  O F  SURVEY: Induced Po la r i za t ion  

OPERATLNG MAN DAYS: 7.5 DATE STARTED: June  22,1966 

EQUIVALENT 8 HR. MAN DAYS: 11.0 DATE FINISHED: June  23,1966 

CONSULTING MAN DAYS: 0. 5 NUMBER O F  STATIONS: 31  

DRAUGHTING MAN DAYS: 1 NUMBZR O F  READINGS: 184 

TOTAL MAN DAYS: 12.5 MILES O F  LINE SURVEYED: 0.54 

CONSULTANTS: 

R o b e r t  A. Bell ,  50 Hemford  Crescen t ,  Don Mil l s ,  Ontario. 
P h i l i p  G. Hallof, 5 Minorca  P l a c e ,  Don Mil ls ,  Ontario.  

F IELD TECHNICLANS: 

B. Bel l ,  7 Sydney S t r ee t ,  Ottawa, Ontario.  
J, P a r k e r ,  Box 340, Choiceland, Saskatchewan. 
H e l p e r s  supplied by  client. 

DRAUGHTSMEN: 

P. Coulson, 6 P a r a d i s e  Avenue, Markham,  Ontario.  
B. M a r r ,  19 Kenewen Court ,  Toronto  16, Ontario.  
N. Lade,  Apt. 503, 35 E s t e r b r o o k e  Ave. ,  YJiliowdale, Ontario.  

McPHAR GEOPHYSICS LIMITED 

R o b e r t  A. Bel l ,  
Geologist. 

Dated: October  18, 1966 



SUMMARY O F  COST 

Sandber g P r o p e r t y  

Crew - 
1-112 days  Operat ing @ $215. 00 
112 day Standby @ $ 75.00 

Expenses  

Supplies 

McPHAIt GEOFHY SICS LIMITED 

Rober t  4. Bell ,  
Geologist. 

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

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

Declared before me at the @ 17 \/ 1 



CERTIFICATE 

I, Robert Alan Bell, of the City of Toronto, Province of 

Ontario, do hereby certify that: 

1. I a m  a geologist residing a t  50 Hemford Crescent ,  Don Mills,  

(Toronto) Ontario. 

2. I a m  a graduate of the University of Toronto in Physics and 

Geology with the degree of Bachelor of Arts  (1949); and a graduate of the 

University of Wisconsin in Economic Geology withithe degree  of Ph. D. 

(1953). 

3. I a m  a member  of the Society of Economic Geologists and a 

fellow of the Geological Association of Canada. 

4+ I have been practising m y  profession for over fifteen years.  

5. I have no di rect  o r  indirect  in teres t ,  nor  do I expect to re-  

ceive any in teres t  directly o r  indirectly, in the property o r  securi t ies of 

Brenrnac Mines Limited. 

6. The statements made in this repor t  a r e  based on a study of 

published geological l i tera ture  and unpublished private reports .  

Dated a t  Toronto 
i , ,./.' 

'. / , -. , !,.. ,,/ This 18th day of October, 1966 , . . . . . ,. ., I: 

Robert A. Bell, Ph. D. 



CERTIFICA 

I, Philip George Hallof, of the City of Toronto, Province 

of Ontario, do hereby cer t i fy  that: 

1. I a m  a geophysicist residing a t  5 Minorca Place ,  Don Mills ,  

 o or onto), Ontario. 

2. I a m  a graduate of the Massachusetts  Institute of Technology 

with a B, S. Degree (1952) in  Geology and Geophysics, and a Ph. D. 

2 ~ 

Degree (1957) i n  Geophysics. 

3. I a m  a member  of the.Society of Exploration Geophysicists 

and the European Association of the Exploration Geophysicists. 

4. I have been pract is ing m y  profession fo r  ten years. 

5. I have no di rec t  o r  indirect  in teres t ,  nor  do I expect to r e -  

ce ive  any in teres t ,  direct ly o r  indirectly, in the proper ty  o r  secur i t ies  

of Brenmac Mines Limited. 

6. The statements made in this repor t  a r e  based on a study of 

published l i t e ra tu re  and unpublished pr ivate  r e p r t s  and geophysical data. 

Dated a t  Toronto 

. /  ;:,. : 
This 18th day October 1966 , , /..: 

Philip .G. Hallof, Ph. D. , 



McPHAR GEOPHYSICS LIMITED 
P L A N  MAP 

BRENMAC MINES L I M I T E D  
SANOBERG P R O P E R T Y  

1 "  : 4 0 0 '  
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S C A L E  I "  = 20  M I L E S  

jURVEYED 
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FIG. I 



McPHAR GEOPHYSICS LIMITED 

NOTES ON THE THEORY O F  INDUCED POLARIZATION 

AND THE METHOD O F  FIELD OPERATION 

Induced Polar izat ion a s  a geophysical measu remen t  r e f e r s  

to  the  blocking action o r  polarization of metal l ic  o r  e lectronic  

conductors in a medium of ionic solution conduction. 

This e lec t ro-chemica l  phenomenon occu r s  wherever  

e lec t r ica l  cu r r en t  i s  passed through an  a r e a  which contains metal l ic  

mine ra l s  such a s  base  m e t a l  sulphides. Normally ,  when c u r r e n t  i s  

passed through the ground, a s  in res i s t iv i ty  measu remen t s ,  a l l  of t he  

conduction takes  place through ions presen t  in t he  water  content of the  

rock,  o r  so i l ,  i. e. by ionic conduction. This  is because a lmos t  a l l  

m ine ra l s  have a much higher specific res i s t iv i ty  than ground water.  

The group of mine ra l s  commonly descr ibed  a s  "metall ic",  however, 

have specific res i s t iv i t i es  much lower  than ground waters.  The 

induced polarization effect takes  place a t  those in te r faces  where  the 

mode of conduction changes f r o m  ionic in the solutions fi l l ing the 

in te rs t ices  of the rock to e lectronic  in the metal l ic  mine ra l s  p re sen t  

i n  the rock. 

The blocking action o r  induced polarization mentioned 

above, which depends upon the chemical  energ ies  n e c e s s a r y  to  allow 

the ions to  give up o r  rece ive  e lec t rons  f r o m  the metal l ic  su r f ace ,  

i nc reases  with the t ime that a d. c. cu r r en t  i s  allowed to flow through 



the  rock;  i. e. a s  ions pile up against  the metal l ic  in terface the  

r e s i s t ance  to cu r r en t  flow inc rease s .  Eventually,  t he re  i s  enough 

polarization in the f o r m  of excess  ions at the in te r faces  to effectively 

s top a l l  c u r r e n t  flow through the metal l ic  part icle.  This polarization 

takes  place a t  each of the infinite number of solut ion-metal  in te r faces  

in  a minera l ized  rock. 

When the  d. c. voltage used to c r e a t e  th is  d. c. c u r r e n t  

flow i s  cut  off, the Coulomb f o r c e s  between the charged  ions forming  

the polarization cause  them to  r e t u r n  to the i r  n o r m a l  position. This  

movement  of cha rge  c r e a t e s  a s m a l l  c u r r e n t  flow which can be 

m e a s u r e d  on the  su r f ace  of the  ground a s  a decaying potential difference. 

F r o m  an a l te rna te  viewpoint i t  can be s een  that  if the 

direct ion of the  cu r r en t  through the s y s t e m  i s  r e v e r s e d  repeatedly 

before  the polarization o c c u r s ,  t he  effective res i s t iv i ty  of t he  s y s t e m  

a s  a whole will change a s  the  f requency of the  switching i s  changed. 

This i s  a consequence of the  f ac t  that  the  amount of c u r r e n t  flowing 

through each  meta l l i c  in te r face  depends upon the length of t i m e  that  

c u r r e n t  has  been pass ing through i t  i n  one direction.  

The values of the  "metal  f ac to r "  o r  "M. F. " a r e  a m e a s u r e  

of the  amount of polarization presen t  in  the  r o c k  m a s s  being surveyed. 

This  pa rame te r  has  been found to  be  very  success fu l  in  mapping a r e a s  

of sulphide mineral izat ion,  even those in  which a l l  o ther  geophysical  

methods have been unsuccessful .  The induced polarization measu remen t  

i s  more sensi t ive  to sulphide content than other  e l ec t r i ca l  measu remen t s  



because i t  i s  much m o r e  dependent upon the  sulphide content. AS the 

sulphide content of a rock i s  i nc rea sed ,  the  "metal  fac tor"  of the rock  

i n c r e a s e s  much m o r e  rapidly than the  res i s t iv i ty  dec rease s .  

Because of th is  i nc rea sed  sensi t iv i ty ,  i t  i s  possible to 

locate and outline zones of l e s s  than 10% sulphides that  c a n ' t  be  

located by E. M. Methods. The method has  been success fu l  in locating 

the disseminated "porphyry copper"  type mineral izat ion in  the  South- 

wes t e rn  United States.  

Measurements  and exper iments  a l so  indicate that  i t  should 

be  possible  t o  locate mos t  m a s s i v e  sulphide bodies a t  a g r e a t e r  depth 

with induced polarization than with E. M. 

Since t h e r e  i s  no I. P. effect  f r o m  any conductor unless  i t  

i s  meta l l i c ,  the  method i s  useful  in checking E. M. anomalies  that  a r e  

suspected of being due to wate r  f i l led s h e a r  zones o r  other  ionic 

conductors.  T h e r e  i s  a l so  no effect f r o m  conductive overburden ,  which 

f requent ly  confuses E. M. resu l t s .  I t  would appear  f r o m  sca l e  model  

exper iments  and calculations that  the  apparen t  me ta l  f ac to r s  m e a s u r e d  

over  a minera l ized  zone a r e  l a r g e r  i f  the m a t e r i a l  overlying the  zone 

i s  of low resist ivity.  

Apropos of t h i s ,  i t  should be  s ta ted that  t he  induced 

polarization measu remen t s  indicate the tota l  amount  of meta l l i c  

consti tuents in the  rock. Thus a l l  of the  meta l l i c  mine ra l s  in the  rock ,  

such a s  pyr i te ,  a s  well  a s  the o r e  m i n e r a l s  chalcopyri te ,  chalcoci te ,  

galena,  etc. a r e  responsible  f o r  the  induced polarization effect. Some 



oxides such a s  magnet i te ,  pyro lus i te ,  ch romi t e ,  and some f o r m s  of 

hemat i te  a l so  conduct by e lec t rons  and a r e  metal l ic .  All of the meta l l i c  

mine ra l s  in the  rock will contribute to the  induced polarization effect  

measu red  on the  sur face .  

In the f ie ld  p rocedure ,  measu remen t s  on the  su r f ace  a r e  

m a d e  in  a way tha t  allows the effects  of l a t e r a l  changes in  the  proper t ies  

of the  ground to b e  s epa ra t ed  f r o m  the effects of ver t i ca l  changes in the 

proper t ies .  Cur ren t  is  applied t o  the  ground at two points a d i s tance  

(X) apar t .  The potentials  a r e  m e a s u r e d  a t  two o ther  points (X) f ee t  

a p a r t ,  in  line with the  c u r r e n t  e lect rodes .  The dis tance between the  

n e a r e s t  c u r r e n t  and potential e lec t rodes  i s  a n  integer  number  (N) t i m e s  

the  bas ic  dis tance (X).  

The m e a s u r e m e n t s  a r e  made  along a surveyed l ine ,  with 

a constant  d i s tance  (NX) between the  n e a r e s t  c u r r e n t  and potential 

e lect rodes .  In mos t  su rveys ,  s e v e r a l  t r a v e r s e s  a r e  made  with var ious  

values of (N); i. e. (N) - 1 ,  2 ,  3 ,  4 ,  etc. The kind of su rvey  r equ i r ed  

(detailed o r  reconna issance)  dec ides  t he  number  of values of (N) used. 

In plotting the  r e s u l t s ,  the  values of the apparen t  res i s t iv i ty  

and the apparent  m e t a l  fac tor  m e a s u r e d  f o r  each  s e t  of e lec t rode  

positions a r e  plotted a t  the in te rsec t ion  of g r id  l ines ,  one f r o m  the 

cen te r  point of the c u r r e n t  e lec t rodes  and the o the r  f r o m  the  cen t e r  

point of t he  potential e lect rodes .  The  res i s t iv i ty  values a r e  plotted 

above the l ine and the  m e t a l  f ac to r  values below. The l a t e r a l  d i sp lace-  

men t  of a given value i s  determined by the  location along the  su rvey  



l ine of the cen te r  point between the  c u r r e n t  and potential e lect rodes .  

The d i s tance  of the value f r o m  the line i s  de te rmined  by the dis tance 

(NX) between the  c u r r e n t  and potential  e lec t rodes  when the  m e a s u r e -  

ment  was made. 

The separa t ion  between sender  and r ece ive r  e lec t rodes  i s  

only one f ac to r  which de t e rmines  the depth to which t he  ground is  being 

sampled  i n  any par t icu la r  measurement .  These  plots then,  when 

contoured,  a r e  not sect ion maps  of the  e l ec t r i ca l  p roper t ies  of the 

ground under  the  survey  line. T h e  in te rpre ta t ion  of the  r e su l t s  f r o m  

any given su rvey  m u s t  be  c a r r i e d  out using the  combined exper ience 

gained f r o m  f ie ld ,  model  and theore t ica l  investigations. The position of 

the e lec t rodes  when anomalous values a r e  m e a s u r e d  mus t  be  used in  the 

interpreta t ion.  

In the field procedure ,  the in te rva l  over  which the potential 

d i f fe rences  a r e  m e a s u r e d  i s  t he  s a m e  a s  the in te rva l  over  which the  

e lec t rodes  a r e  moved a f te r  a s e r i e s  of potential  readings  h a s  been made. 

One of the  advantages  of the induced polar izat ion method i s  that  the  

s a m e  equipment can be  used f o r  both detailed and reconna issance  surveys  

m e r e l y  by changing the  d i s tance  (X) o v e r  which the  e lec t rodes  a r e  moved 

each t ime.  In the  pas t ,  in te rva l s  have been used ranging f r o m  100 f ee t  

to 1000 f ee t  f o r  (X). In each  c a s e ,  the decis ion a s  to the  dis tance (X) 

and the values of (N) i s  l a rge ly  de t e rmined  by the  expected s i ze  of the  

m i n e r a l  deposit  being sought, the  s i z e  of the expected anomaly and the  

speed with which i t  i s  d e s i r e d  to p rogress .  



The d iagram in F igure  1 below demonstrates  the method 

used in plotting the resul ts .  Each value of the  apparent res is t ivi ty  

and the apparent "Metal factor" is plotted and identified by the position 

of the four e lectrodes when the measurement  was made. It can be seen  

that the  values measured  for  the l a r g e r  values of (n)  a r e  plotted f a r t h e r  

f r o m  the line indicating that the thickness of the layer  of the e a r t h  that 

i s  being tested i s  g rea t e r  than fo r  the  sma l l e r  values of (n);  i. e. the 

depth of the measurement  i s  increased.  

METHOD USED IN PLOTTING DIPOLE-DIPOLE 

INDUCED POLARIZATION AND RESISTIVITY RESULTS 

Stations on line 
V 

n - 4  P 
1.2-6 

x = Electrode spread length 
n = Electrode separation 

n- l .. P P P P P P 
1.2-3.4 2.3-45 39-5.6 4,5-67 56-7.8 6.7-8.9 

'\ 

MF n-l M F M F M F MF MF 
1,2-3.4 2.3~4.5 3,4-5.6 4 ,567  5,6-7.8 6-7-8.9 

n-3 MF MF MF M F 
195.6 2.3 6 7  3.4 7.8 4 , 5 4 9  Apporenl Meld Foctor 

n-4 M F M F MF 
I 6 7  2.3 7.8 3.4 8.9 



DWG. NO.-I.R- 2341-1 

McPHAR GEOPHYSICS LIMITED 
INDUCED POLARIZATION AND R E S I S T I V I T Y  SURVEY 

N O T E :  CONTOURS A T  

L O ~ A R I T U M I C  MULTIPLES 
OF 10-IS-PO-30-SO-75-100 

SURFACE PROJECTION 

Pa/2rr 
(OHM FEETI 

B'RENMAC MINES L I MITED 
OF ANOMALOUS ZONES BREN -CAP PROPERTY, PEACHLAND AREA- OSOYl OOS M R, BRITISH COLUMBIA. 

DEFINITE - 
P R O B A O ~ E  I n I I I a I I I I I I I I U I 8  Scale-Onr inch= 400 Feet 
POSSIBLE # # # # # # # #  

NOTE LOGARI~ , (UL$C CONTOUR I N T E R V A L  



McPHAR GEO YSICS LIMITED 
INDUCED POLARIZATION ' A N D  RESISTIVITY SURVEY 

N O T E :  CONTOURS A T  

LOGARITUMIC MULTIPLES 

OF 10 - IS -20 -30 -SO-75 - I00  

SURFACE PROJECTION 
OF ANOMALOUS ZONES 

DEFINITE - 
PROBABLE 1111111111111111111 

BRENMAC MINES LIMITED 
BREN-CAP PROPERTY,' PEACHLANO. AREA- OSOYOOS M R,  BRITISH COLUMBIA. 

Scale-On) kc),= 2 0 0  Feet 
POSSIBLE r r r r # r r r  

NOTE LOGARIT.H&~(: CONTOUR INTERVAL 



McPHAR GE0P)IYSICS LIMITED 
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 

N O T E :  CONTOURS AT 

LOOARlTHMlC MULTIPLES 
OF 10-15-20-30-50-75-100 

I T l S H  COLUMBIA. 

i 

4. 

BRENMAC 4NES LIMITED 
SURFACE PROJECTION 
OF ANOYILOUS ZONES BREN-CAP PROPERTY, PEACHLANO AREA- OSOYOOS M D, BR 

~ c a l e -  0n&wh. 400 Foot 

(M. F. 
I 



n - 4  

n - s  

n - 2 

n - 1 

M O T E :  CONTOURS A T  

LOlARlTHYlC YULTWLES 
OF IO- lS-M-W)-50-7S-~00 

P o / 2 n  
(OHM FEET) 

SURFACE PROJECTION 
OF AN0YAU)US ZONES 

BRENMAC MINES LIMITED 
1 

BRENCOLL PROPERTY , PEACMLAND AREA-OSOYOOS M.D., BRITISH COLUMBIA. 



McPHAR GEOPHYSICS LIMITED 
INDUCED POLARIZATION AND RESISTIVITY SURVEY 

N O T E :  CONTOURS A T  

LO64RITHMIC  MULTIPLES 

OF 10 - IS -20 -30 -50 -75 -100  

P a / 2 7 r  
( O H M  FEET) 

n - l  1 

i 

1 13 

n - 2  0.e 

n - 3 3) 85 
(M.F.) a 

70 88 

i 
t 

n - 4 L 

I 14 JB 5s 65 51 1s 

i 

BRENMAC MINES LIMITED 
SURFACE PROJECTION 
OF ANOMALOUS ZONES NDBERG PROPERTY, PEACHLAND AREA-OSOYOOS M.D., BRITISH COLUMBIA 

OEFINITE - 
PROBABLE 1 1 1 ~ ~ 1 1 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  Scale-One inch* I 0 0  Feet 
POSSIBLE I # / 8 8 8 8 l  



DWO. NO.-I.)!-2543-2 ' ""3 

McPHAR GEOPHYSICS LIMITED 
INDUCED POLARIZATION AND R E S I S T I V I T Y  SURVEY 

N O T E :  CONTOURS A T  

LOOARITHYIC Y U L T I P ~ C S  
OF 10- IS-20-30-50-75-100 

SURFACE PROJECTION 

/ 

BRENMAC MINES L IMITED 
OF ANOMALOUS ZONES SANDBERG PROPERTY, PEACHLAND AREA-OSOYOOS M.D-, BRITISH COLUMBIA. 

DEFINITE - 
PROBABLE I U 8 I 8 8 8 8 I I I I I 8 I I I I  S c a l e - O r w b ~ h .  i00 Fee t  

r r r i r r r r  



McPHAR GEOPHYSICS LIMITED 
INDUCED 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  SURVEY 

N O T E :  CONTOURS A T  

LOSARITMMIC MULTIPLES 
Of 10-I5-20-30-50-75-100 

n - 4  in 
164 1s a@ Nn 

n -  3 ma W 1# 88 dl w 50 

I 
la am la3 SO i n  81 80 w 

P a / 2 r  
n -  2 t l8@ 64 68 (OHM FEET) 

n -  1 1f8 t l 8  m 1 1 9  171 m i 1 I  $9 8# / l a  108 125 

SURFACE PROJECTION 
OF ANOMALOUS ZONES 

DEFINITE - 
BRENMAC MINES LIMITED 

BRENCOLL PROPERTY , PEACHLAND AREA-OSOYOOS M.D., BRITISH COLUMBIA. 
- 



McPHAR , OEOPHY SICS LIMITED 
INDUCED POLARIZATION AND R E S I S T I V I T Y  SURVEY 

P a / 2 r  
(OHM FEET) 

' 170N 

SURFACE PROJECTION 
OF ANOMALOUS ZONES 

BRENMAC M1NE.S LIMITED 
BRENCOLL PROPERTY, PEACHLAND AREA-OSOYOOS M.D., BRITISH COLUMBIA. 

1. 
Ip 



McPHAR GEOPHYSICS LIMITED 
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 

n - 4 138 134 ~m l.2 El@ 122 Is5 

n - 3  118 

n - 2 1 27 m I 16 14s 

n -  1 11t 144 $13 at IU 110 

N O T E :  CONTOURS A T  

LOGARITHMIC MULTIPLES 

OF 1 0 - 1 5 - 2 0 - 3 0 - 5 0 - 7 5 - 1 0 0  

P a / 2 r  
IOMM FEET) 

SURFACE PROJECTION 
OF ANOMhLOUS ZONES 

DEFINITE - 
*. ...& :. ** . .. . ;": 

BRENMAC MINES LIMITED 
c i " L ,  . @ ?  :, :+* 

, . f  
L' 
i, , s d ?  

BRENCOLL PROPERTY ,PEACHLAND AREA-OSOYOOS M.D., BRITISH COLUMBIA. : 1:. 
:pi , :.. 
.2.<.. - ~ r .  . ~.. 

.$ .a: 



McPHAR GEO YSICS LIMITED 
INDUCED POLARIZAT IOM AND RESISTIVITY SURVEY 

N O T E :  CONTOURS A T  

LOOIRIT~YIC MULTIPLES 
OF I O - I ~ - L O - ~ O - ~ O - ~ ~ - I O O  

P a / 2 r  
(OHM FEET) 

SURFACE PROJECTION 

BRENMAC IWPIES L 



McPHAR GEOPHYSICS LIMITED 
INDUCED POLARIZATION AND RESISTIVITY SURVEY 

N O T E :  CONTOURS AT 

L00ARlTHUlC YULTIPLES 
or 10-15-LO-)0-50-?C100 

P a / 2 r  
(OHM FEET) 

SURFACE PROJECTION 
OF ANOMALOUS ZONES 

BRENMAC MINES LIMITED 
BRENCOLL PROPERTY ,PEACHLAND AREA-OSOYOOS M.D., BRITISH COLUMBIA. 

D * r $ M V r g  JUNE 



McPHAR GEOPHYSICS LIMITED 
INDUCED POLARIZATION AND R ESISTlVITY SURVEY 

N O T E :  CONTOURS AT 

L08ARlTHYIC NULTIPLES 
OF 10-15-2030-50-75-100 

P o / 2 r  
(OHM FEET) 

SURFACE PROJECTION 
O F  ANOMALOUS ZONES 

BRENMAC MINES LIMITED 



4 DWG. NO.-I.)!-2542-8 

McPHAR GEOWYSICS LIMITED 
INDUCED POLARIZATION AND R E S I S T I V I T Y  SURVEY 

N O T E :  CONTOURS A T  

L00ARlTHMIC MULTIPLES 
OF IO-I5-ZO-30-50-75-10O 

SURFACE PROJECTION 

BRENMAC MINES LIMITED 
OF AWOYALOUS ZONES BRENCOLL PROPERTY, PEACHLAND MEA--0SOYOOS M.D., BRITISH COLUMBIA. 

OCFINITE - 
PROIAOLE m m u a n n n w u  



DWG. NO.-1.E-2542-9 

McPHAR GEO YSICS LIMITED 
INDUCED POLARIZATION ' A N D  RESISTIVITY SURVEY 

N O T E :  CONTOURS A T  

L06ARl lHMIC MULTIPLES 
OF to - I~ -ZO-~O-SO-~S- IOO 

P a / 2 r  
(OHM FEETI 

SURFACE PROJECTION 
O f  ANOMALOUS ZONES 

BRENMAC MtNES LIMITED 
BRENCOLL PROPERTY, PEACHLAND AREA-OSOYOOS M.D., BRITISH COLUMBIA. 



McPHAR GEOPHYSICS LIMITED 
INDUCED POLARIZATION AND RESISTIVITY SURVEY I 

1 

PLAN M A P  1 
2 
1 

R O B  B 
6 

SCALE 1 "  = 2 0  MILES 

LOCATION MAP 

FROM G. S .  C. MAP NO. 932 A 

CANADA - 

SURFACE PROJECTION 

OF ANOMALOUS ZONES 

D E F I N I T E  r- 

PROBABLE I I I I I I I I I D I I I I 8 8 8 I I I S  

POSSIBLE \ \ \ \ \ \ \ \ \ 

Number at  the end of anomaly 
m d ~ c o t e s  spread u s e d .  

BRENMAC MINES LIMITED 
BREN-CAP PROPERTY, PEACHLAND AREA-OSOYOOS M. D.,BRITISH COLUMBIA. 

SCALE 

ONE INCH EQUALS FOUR HUNDRED FEET 

1 Department of 

1 Mines and Petroleum kcsources 
BRENDA MINES BOUNDARY - - I ASSESSMENT RiZG:2T I EYC w .........., NO. ...... " ................................. F !  ' . . . ......... 

DRAWN : 

, . 

"I' ' 

D W G .  MlSC. 3209 



McPHAR GEOPHYSICS LIMITED 

LOCATION M A P  

LOCATION MAP 

FROM G.S.C.  MAP NO. 932 A 

SCALE 1 "  = 2 0  MILES 

BRENMAC I 

CANADA . - . . . - . 
0 
m - - 

BRITISH . COLUMBIA 

0 
0 
N 

SURFACE PROJECTION 
OF ANOMALOUS ZONES 

DEFINITE - 
PROBABLE IIIII#II*IIIIII#III 

POSSIBLE *i\\\\\. 
NUMBERS AT ENDS OF ANOMALIES 

INDICATE 'SPREADS USED 

I Department of 
DRAWN: P. C .  

BRENMAC MINES LIMITED 
Mines and Petroleum Resources 

ASSESSMENT REPORT 

NO. ......... ePC ---..--... MAP ....... +a? ........, "........,....... - 

BRENCOLL PROPERTY,  PEACHLAND AREA-OS~OYOOS M.D., BRIT ISH COLUMBIA. 

S C A L E  

ONE INCH EQUALS FOUR HUNDRED FEET 


