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McPHAR GEOPHYSICS LIMITED 

i .  1: Tr lODC'CTIOi . :  

A t  the request  of ?\. I ~ .  Harold A .  Ruinn, a Consulting 

Geologist, an Induced k.olarization and i iesist ivity Survey has  been 

c a r r i e d  out over the A i  9t IC Claim Groups for Arlington Silver 

1 ines Ltd. (':. P. I,. ) .  These  c la ims  a r e  located in the Highland 

Valley Area ,  amloops M.ining Division, Bri t ish Columbia and lie 

in the :E & SE quadrants of the 1"  quadri la teral  whose SE corner  

is at 50"  ' ,  121'iV. 

'The property l ies within the Guichon Batholith and adjoins 

the Bethlehem Copper property on the east. 

Department of Mines geological map by C a r r  and I. ee, !\amloops 

Group rocks outcrop north of the road and one outcrop of Bethsaida 

granite is shown on the southwest portion of the claims.  

is of interest  due to visible chalcopyrite in acidic intrusives  observed 

in t renches near  12s on Line 5 W  and 153 on L,ine 0. 

According to the B. C. 

The property 
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A McPhar frequency type I P  unit, Model P654 was used for 

the field surveying during November and December 1967. The purpose 

of the work was to outline a reas  of metallic mineralization that might be 

representative of the disseminated sulphide deposits that occur else- 

where in the Guichon Batholith. 

2. ?- ? E S l C ! \ T A T i O N  CF R E S U L T S  

The induced polarization and resistivity results a r e  shown on 

the following data plots in the manner described in the notes preceding this 

report. 
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ihclosed with this report is  Dwg. ?ti*isc. 3285, a plan map of 

the property at a scale of 1:. = 400 feet. The definite and gossible induced 
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polarization anomalies a r e  indicated by solid and broken bars  r e -  

spectively on this plan map as well a s  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 vzlues were measured. 

Since the induced polarization measurement is essentially 

an averaging process, as a r e  a l l  potential methods, it is frequently 

difficult to exactly pinpoint the source of an anomaly. 

anomaly can be located with more accuracy than the spread length; 

i. e. when using 200' spreads the position of a narrow sulphide body can 

only be determined to lie between two stations 200' apart. In order to 

locate sources at some depth. larger spreads must be used, with 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 exact edges of the anomalous material. 

Certainly, no 

3. D I S Z I J S S I O K  O F  R E S U L T S  

Gur experience in other a reas  has shown that the induced 

polarization method can be successfully used to  locate, and outline, 

zones of disseminated sulphide mineralization of the "porphyry copper" 

type. 

straightforward. 

typical. 

In most cases  the interpretation of the Ir results is  simple and 

The resuLts shown in E'lgure 1 and Figure 2 a r e  
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The source of the moderate magnitude 11- anomaly shown in 

The zone Figure 1 contains approximately 4% metallic mineralization. 

is of limited lateral extent and enough copper is present to make the 

mineralization "ore grade". 

be seen in the fact that the apparent IF' effects increase for n = 2 .  

The presence of the surface oxidation can 

The IP anomaly shown in Figure 2 has about the same magni- 

It should be noted that appreciably greater tude as that described above. 

concentrations of metallic mineralization a r e  present; further, there is 

little or no copper present. 

results can not be used to determine the exact amount of metallic mineral- 

ieation present or  to determine the economic importance of a mineralized 

zone. In some geologic situations zoning is present; the zones of mineral- 

ization of greatest economic value may contain less total metallic mineral- 

ization than other zones in the same general area.  

These results illustrate the fact that IP 

In the proper geologic environment, the method wi l l  detect 

even very low concentrations of metallic mineralization. 

shown in Figure 3 located the o re  zone at the Brenda i 'roperty near 

i'eachland, B. C. The zone contains 1. 3 to  1. 5 per cent metallic mineral- 

ization; however, the mineralization is "ore grade" because only molybdenite, 

uornite md chalcopyrite a r e  present. 

The II-' results 

On the Arlington Silver property most of the responses a r e  

broad and have been interpreted from quite small If ri,ects. 

they suggest wide a reas  of variably low to moderate metallic content. 

i s  interesting that the IT' responses a r e  very weak in the vicinity of the 

known mineralisation on the south end of Line 0 and 5W. 

In general, 

It 
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The individual anomalies have been correlated into three 

anomalous zones which a r e  described below. 

Zone A 

Zone A occurs on the western part of the claim group and 

appears to be open to the west. 

a broad source that has some depth to the top of its strongest portion. 

Surface examination on either of these lines may reveal part  of its cause 

but a thorough test  would require a ser ies  of holes, spaced at intervals 

of 200 feet and drilled to a depth of a t  least 300 feet. The IP effects on 

Line 5W a r e  somewhat stronger and it i s  suggested that the cross-sectioning 

be done on this line. 

Zone i3 

The IP results on Line 0 and 5W indicate 

This eone has been interpreted from a ser ies  of anomalies 

that vary appreciably in magnitude and character but correlate from line 

to line. It  should be noted that the northern limit of Zone B has not been 

defined in the section between Line 10E and Line 35E. 

Most of the IF' responses a r e  more than 1000 feet wide. Be- 

cause of this width, the apparent metal factor values may be very close 

to the true metal factor of the source material and could be caused by a 

small percentage of metallic mineralization. 

The most interesting IP results occur on Lines 30E and 35E. 

Surface examination may reveal part  of the cause of the anomalies but 

similar to  Zone A, the more concentrated metallics a r e  indicated to occur 

at depth. 

and drilled to a depth of 200 feet is suggested as an initial test of Zone B. 

A croas-section of holes on Line 35E spaced at 200 foot intervals 
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Zone C 

Zone C also appears to be a wide source of irregular outline. 

Surface examination or  shallow trenching between 6s and 11s may r e -  

veal its cause. i-Iowever. there is some indication of improvement with 

depth and a program of several  holes 200 feet deep should be considered 

to test this anomalous zone on Line 20E. 

4. S S h 1 M A ; t Y  A i I D  X E C O h l M E  - D A T I O , : S  

Three anomalous zones have been interpreted from the I€' 

results. 

metallic content. 

mineralization and surface examination m a y  reveal part  of their cause. 

However, there is  a definite indication of more concentrated material 

at depth and a cross-section of holes should be considered for each of 

the zones. 

These appear to represent broad areas  of low to moderate 

Some of the IP effects may be due to quite shallow 

The following dril l  program is suggested for a thorough test  

of the property if  the geological setting is considered to be favourable. 

Zone A - A cross-section of holes drilled to a depth of 300 feet be- 

tween 0 and 6"' on Line 5W. 

- A cross-section of holes drilled to a depth of 200 feet be- 

tween 8P and 14' on Line 35E. 

Zone B 

Zone C - Shallow trenching and/or a cross-section of holes drilled 

to a depth of 200 feet between 5s and 11s on I ine 20E. 

The remaining I P  anomalies should be re-assessed on the 

basis of the results obtained in the initial drilling. 
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Dated: December 27,1967 

McPHAX GEOPHYSICS LIMITED 

D. A. Suthsrland. 
Geophysicist. 

R.A. Bell ,  
Geologist. 

Expiry Date: April 25,1968 
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ASSESSMEKT DETAILS - 

P R O P E R T Y :  AL .% IC C la im Groups MI .3KG DLVISION: i:amloops 

SPONSOI<: Arlington Si lver  Mines L td. PiIOVIXCE: Br i t i sh  Columbia. 

LOCATIO':: Highland Valley Area  

TYPE O F  3U;tVEY: Induced Polarization 

OFE ?ATI>.C MA; DAYS: 58 DATE STARTED: November 20,1967 

EQli1VALE":T 8 HR. ?LA[. DAYS: 87 DATE FI?!ISHED: December 14.1967 

CO'YSULTII G MAk DAYS: 3 NUMBER OF STATIONS: 271 

D:Ut7GHTI!;G MAN DAYS: 5 Ml!AriXER O F  kEADINCS: 1338 

TOTAL MAP. DAYS: 95 M I L E S  OF LI&E SURVEYED: 10. 11 

COKSijLTANTS: 

Mr. D. B. Sutherland, Apt. 25 18, 47 Thorncliffe P a r k  Drive,  Toronto 17, Ont. 
Dr.  a. A. Bell ,  50 Hemford Crescent ,  Don Mills, Ontario.  

F IELD TECW'~:ICLA;\TS: 

M r .  I:. Fernholm, 44 '8. enwood Avenue, Toronto 10, Ontar io .  
P l u s  3 Xelpers:  
Ivir. 6. Pe te r son ,  Box 343, Ashcroft ,  B. C. 
MY. F'. Dykes, Box 519, Ashcroft .  B. C. 
M r .  T 

C:%tAI!GHTSMEN: 

M Y .  V .  Young, Apt. 507. 320 Tweedsmuir  Avenue, 'Toronto 10, Ontario.  
M i s s  0. Jenkins,  74 Havenbrook Blvd. Willowdale, Ontario. 
Mrs.  , I .  Lade, Apt. 503, 35 Es te rb rooke  Avenue, Willowdale, Ontario. 

Selsheim.  c /o  Sand "X" Sage Hotel, Ashcroft ,  B. C. 

hiicEjHA'3 GEOFHYSICS LIMITED 
.,I (6 , i _ _ _  ;~<< ,,.*<. I ,. ,. ~- (-., 'i,; .-  

" D. d. Sutherland, 
Geophysicist  . 

Dated: December 27, 1967. 



STATEhiENT OF COST 

Arlington Silver Mines - B. C.  - 

Crew 

14-112 days Operating @ $220.00/day $3, 190.00 

1-314 days Bad Weather) 6-112 @; $ 85.00/&y 552.50 

- 

2 days Travel ) 

2-314 days Standby ) 

Expenses 

Vehicle iiental $340.00 

Telephone and Telegraph 20.95 

Meals and Accommodation 536.50 
Supplies 138.43 

$1 ,035 .88  

Estimate of Charges not yet received 100.00 
$4,878. 38 

McPkI.4~3 GEOFHYSICS LIMITED 

D. D. Sutherland. 
Geophysicist. 

Dated: December 27,1967. 
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CERTIFICATE 

I, Don Benjamin Sutherland of the City of Toronto, Province 

of Ontario, do hereby certify that: 

1. I a m  a geophysicist residing at 47 Thorncliffe Park Drive, 

Apartment 2516, Toronto 17. Ontario. 

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

Geology with the degree of Bachelor of Arts  (1954); and a graduate of the 

University of Toronto i n  Physics with the degree of Master of Ar t s  (1955). 

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

and a member of the European Association of Exploration Geophysicists. 

4. 

5. 

I have been practising my profession for over eleven years. 

I have no direct or indirect interest, nor do I expect to r e -  

ceive any interest directly or  indirectly. in the property or securities 

of Arlington Silver Mines L td. (!<. P. L. ) or any affiliate. 

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

published geological literature and unpublished private reports. 

7. Permission is granted to use in whole or in part for assess -  

ment and qualification requirements but not for advertising purposes. 

Dated a t  Toronto 

This 27th day of December 1967. 
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CERTIFICATE 

1, Siobert Alan bel l ,  of the City of Toronto, Province of 

Ontario, do hereby certify that: 

1. I am a geologist residing at 50 Hemford Crescent, Don Mi l l s ,  

(Toronto) Cintario. 

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

Geology with the degree of Bachelor of Arts (lY49); and a graduate of 

the University of Wisconsin in Economic Geology with the degree of Ph. D. 

(1953). 

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

fellow of the Geological Association of Canada. 

4. 

5. 

I have been practising my profession for over fifteen years. 

I have no direct or indirect interest, nor do I expect to 

receive any interest directly or indirectly, in the property or  securities 

of Arlington Silver Mines Ltd. ( . P. L. ) or any affiliate. 

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

published geological literature and unpublished private reports. 

7. Permission is granted to use in whole or in part for a s ses s -  

ment and qualification requirements but not for advertising purposes. 

Dated at 'Toronto 

This 27th day of December 1967. 
Lobert A.  Eell, Ph. 6. 
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CERTIF ICA TE 

I, David i;. Fountain, of the City of Toronto, Province of 

Cntario, do hereby certify that: 

1. I a m  a geophysicist residing at 44 Highgate Road, Toronto 18, 

Ontario. 

2 .  I am a graduate e f  the Vniversity of Toronto in Engineering 

f'hysics (Geophysics) with the degree of Bachelor of Applied Science (1961). 

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

European Association of Exploration Geophysicists and the Canadian Institute 

of Mining and Xetalurgical Engineers. 

4. 

5. 

I have been practising my profession for over seven years. 

1 a m  a registered Professional Engineer in the i rovinces of 

Ontario and British Columbia. 

6 .  I have no direct o r  indirect interest, nor do I expect to receive 

any interest directly or indirectly, in the property- o r  securities of Arlington 

j i lver .\!:ines Ltd. f ' ,  . F. L . .  ) or  any affiliate. 

7. The statements made in this report a r e  based on a study of 

gublished geological literature and unpublished private reports. 

G . Permission i s  granted to use in whole or in part for assessment 

and qualification requirements but not for advertising purposes. 

Dated a t  Toronto 

This 3lst  day of January 1968. 

Expiry h i e :  April 25. l9E3 



McPHAR GEOPHYSICS LIMITED 

NOTES ON THE THEORY O F  INDUCED POLARIZATION 

AND THE METHOD O F  FIELD OPERATION 

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

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

conductors in a medium of ionic solution conduction. 

This  e lec t ro-chemica l  phenomenon occur s  wherever  

e lec t r ica l  cu r ren t  is 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  is 

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 present  in the  water  content of the 

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

mine 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 ies  much lower than ground waters .  

induced polarization effect takes  place at  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 

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  receive e lec t rons  f r o m  the meta l l ic  su r f ace ,  

i nc reases  with the t ime that a d. c. c u r r e n t  is allowed to flow through 



the rock;  i. e. a s  ions pile u p  against  the metal l ic  interface the 

r e s i s t ance  to c u r r e n t  flow inc reases .  

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

s top a l l  cu r ren t  flow through the metal l ic  particle.  This polarization 

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

i n  a minera l ized  rock. 

Eventually,  t he re  is enough 

When the  d. c. voltage used to c r e a t e  th i s  d. c. cu r ren t  

flow is cut off ,  the Coulomb f o r c e s  between the charged  ions fo rming  

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 face  of the ground a s  a decaying potential difference. 

F r o m  an a l te rna te  viewpoint i t  can be seen  that i f  the 

d i rec t ion  of the cu r ren t  through the s y s t e m  is r e v e r s e d  repeatedly 

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

a s  a whole will change a s  the  frequency of the switching is changed. 

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

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

c u r r e n t  has  been passing through it  in  one direction. 

The values of the  "metal  fac tor"  o r  "M. F. " a r e  a m e a s u r e  

of the amount of polarization present  in  the  rock  m a s s  being surveyed. 

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

of sulphide mineral izat ion,  even those i n  which a l l  other  geophysical 

methods have been unsuccessful.  

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

The induced polarization measu remen t  
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because i t  is much m o r e  dependent upon the  sulphide content. 

sulphide content of a rock is inc reased ,  the "metal  fac tor"  of the r o c k  

inc reases  much m o r e  rapidly than the  res i s t iv i ty  dec reases .  

A s  the 

Because of this i nc reased  sensi t ivi ty ,  i t  is possible to  

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

located by E. M. Methods. 

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

wes te rn  United States.  

The method h a s  been successfu l  in locating 

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

be possible  to locate most 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  is  no 1. P. effect f r o m  any conductor unless  i t  

is meta l l ic ,  the method is u s e f u l  in checking E. M. anomalies  that  a r e  

suspected of being due to water  fi l led s h e a r  zones o r  other  ionic 

conductors. 

frequently confuses E. M. resu l t s .  

experiments  and calculations that  the  apparent  me ta l  f ac to r s  measu red  

over  a mineral ized zone a r e  l a r g e r  i f  the material overlying the zone 

is of low resist ivity.  

T h e r e  is a l so  no effect f r o m  conductive overburden,  which 

It  would appear  f r o m  sca le  model  

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

polarization measu remen t s  indicate the total  amount of meta l l ic  

constituents in the rock. 

such a s  pyri te ,  a s  w e l l  a s  the o r e  mine ra l s  chalcopyri te ,  chalcoci te ,  

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

Thus a l l  of the meta l l ic  mine ra l s  in  the  rock ,  
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oxides such a s  magnet i te ,  pyrolusi te ,  chroni i te ,  and some f o r m s  of 

hemati te  a l so  conduct by e lec t rons  and a r e  metal l ic .  

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

measu red  on the surface.  

A l l  of the meta l l ic  

In  the field p rocedure ,  measu remen t s  on the su r face  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 p rope r t i e s  

of the ground to b e  sepa ra t ed  f r o m  the effects of ve r t i ca l  changes in the 

propert ies .  

(X)  apar t .  

a p a r t ,  in l ine with the c u r r e n t  e lectrodes.  

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

the basic  dis tance (X). 

Curren t  is applied to the  ground at  two points a d i s tance  

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

The dis tance between the 

The measu remen t s  a r e  made  along a surveyed l ine,  with 

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

e lectrodes.  

va lues  of (N) ;  i. e. ( N )  : The kind of su rvey  r equ i r ed  

(detailed o r  reconnaissance)  dec ides  the  number  of values of (N)  used. 

In most  s u r v e y s ,  s e v e r a l  t r a v e r s e s  a r e  made  with var ious  

1 ,  2 ,  3 ,  4, etc. 

In plotting the r e s u l t s ,  the  values of the apparent  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 at  the intersect ion of gr id  l ines ,  one f r o m  the 

center  point of the cu r ren t  e lec t rodes  and the o the r  f r o m  the  cen te r  

point of the  potential e lectrodes.  The res i s t iv i ty  values a r e  plotted 

above the l ine and the  m e t a l  fac tor  values below. 

ment of a given value is determined by the location along the su rvey  

The l a t e r a l  d i sp lace-  



line of the center  point between the cu r ren t  and potential e lectrodes.  

The dis tance of the v a l u e  f r o m  the line is determined by the dis tance 

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

ment  was made. 

The separat ion between sender  and receiver e lec t rodes  is 

only one factor  which de termines  the depth to which the  ground is being 

sampled in  any par t icu lar  measurement .  

contoured,  a r e  not section maps  of the e lec t r ica l  p roper t ies  of the 

ground under the  survey  line. 

any given survey  mus t  be c a r r i e d  out using the combined experience 

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

the e lec t rodes  when anomalous values a r e  measu red  mus t  be  used in the 

interpretation. 

These plots then, when 

The  interpretat ion of the  r e su l t s  f r o m  

In the field procedure ,  the interval  over  which the potential 

differences a r e  measu red  is the  s a m e  a s  the interval  over  which the 

e lec t rodes  a r e  moved af ter  a series of potential readings has  been made. 

One of the advantages of the induced polarization method is that the 

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

m e r e l y  by changing the dis tance (X) ove r  which the e lec t rodes  a r e  moved 

each t ime. 

to 1000 fee t  fo r  (X). In each  c a s e ,  the decision a s  to the dis tance (X) 

and the values of (N) is la rge ly  de te 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  des i r ed  to progress .  

In the pas t ,  in te rva ls  have been used ranging f r o m  100 fee t  
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The d iag ram in F i g u r e  1 below demons t r a t e s  the method 

used in  plotting the results.  

and the apparent  "Metal fac tor"  is plotted and identified by the position 

of the  four  e lec t rodes  when the measu remen t  was made. 

Each value of the apparent  res i s t iv i ty  

It can be  s e e n  

that the  values m e a s u r e d  fo r  the l a r g e r  values of (n)  a r e  plotted f a r t h e r  

from the l ine indicating that  the  thickness  of the layer  of the e a r t h  that  

is being tes ted is g r e a t e r  than f o r  t he  s m a l l e r  values of (n) ;  i. e. the 

depth of the measu remen t  is increased .  

METHOD USED IN PLOTTING DIPOLE-DIPOLE 

INDUCED POLARIZATION AND RESISTIVITY RESULTS 

nx-~ -x-- __ --x 

\*' 
Stations on line x = Electrode spread length 

n = Electrode separation 

" - 4  -. P P P 
1.2-6.7 2.37.8 3.4-89 

1.2-5.6 2.567 3.4-78 4 5 8 9  

12-43 23-5.6 3.4-6,7 4378 56-8,9 

n- 3 P P P P Apparenl Resislivily 

n-2 P P P P P 

n-2  MF MF MF MF MF 
12 4.5 W 5 . 6  39-67 4,5 7.8 5,6 83 

Apporenl Meld Faclor n-3 ______ MF M F  M F  MF 

n-4 MF MF MF 

1,25.6 23 6.7 3,4 7,8 4389 

1.7 6.7 2.3 7.8 3,4 8,9 






























