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

An axtenrion af the prrWiour Inducmd Pdarlsation and Reifrtivity 

Survey. b e  teen completed on the Luck and Fin Claim. Croup for R i a  Phk 

Silver A4insa Limited. The centre of tha eurvay #rid is ritwted at 50°1?*N 

Utitude and 120'51'W longitude, ab@& 16 nAl.8 NE of r&rritt in the Nlcola 

4inipg >vision, E. . C b 

The claim area ia beiiwad to be olrrdar&in with baric lj13trtmivea of 

the Chatawry variety, Highbad Volley *ma. TtU Chataway variety 1s 

part of the Cdchoa Creek batholith which cartrim imgorlaat dtireminated 

chalcopyrite-molybdenite deporits eane 12-1 5 miles north of tha claim 

group. 

The prerent aurvey was carried aut both to the north and routb ob 

w the prsvioum grid which was ruroeyed in late Juue, 1973. In additton, 
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detail r w r a y b g  w88 carried out on Line %OON of the pr~vious rumey. 

The field werk WILR cstrrled out durm the period Oetobst 6 - 
.r 

October 11, 1973, A h cFhrr P-660 variable frequency IF sy8tem warn 

ur8d for the rurvey oplsretfqg at freqwtxwier of 0 . 3  and 5.0 Hs. 

2. L ) F S C R f P T I O N  O F  C L A I U S  

The f P  araovap waa carried out war the following claims: 

Fin 9 - 12  inclurlve 

Fin 2 5  - 28 iaclualve 

foUowing data plote in the a,anner ciarrribed in the notsr preceding thio 

report. 
W 

B2ectr ode Inte rvrr la 

400 feet 

40G fee0 

400 EEBt 

400 fleet 

400 feet 

700 feet 

200 feet 

400 icaet 

480 beet 
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4. D ! S C U S S f Q N  GF R F S U L T S  

The iniW IP rurv+y carried out by McF%.t OD the Luck uad Fin C l 8 h e  

was covered in a report dated M a y  2, 1973. A r&?requent rurvey cblttebded 

ths grid to the NW and detailed oarerr1 of the firrt .namrUes, Thtr wark I 
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ir dircusred In a report dated July 29, 1973. A third pherce of Il? rurvey- 

ing ham now been completed. Thi6 h i t  rurvty wa8 dsrigmed to  extend 

the I ~ C O P ~  ruroey Loth to the north and routh and to detail IF naamrlier 

prsriourly located on Line 5601)N. 

I 

Line 0 - m g .  f P  6117-1 

The tetiiistivity pattern on thir line i r  8uggert;fra of deep overburden. 

hcrcl8sd rsrirtfvit5sr at depth and along the caret end of the line a18 

grobr-bly a reflection of herhock. Very weak; pordbh IP rnaorialimr are 

centred at 2WW and 36% They cQu1d originate frolrz wiahin asap overburden. 

Line BOON - ~ W K .  I P  61 17-2 

T ~ B  background resisttvitier are higher than on lhrs 0 cuggerting 

&hat the overburden c d d  be shallower. A prabrbla IF: anornaly at 22 N 

Lndicater moderate dupth to the ~ ~ l l r c e  urd m a y  originate fin bedrock, 

I 

Line 1400N - dwg, XP 6117-3 

Increaesd frequency effects showing n oderate depth to the 8atrce at 

30W coincide with increas~d resietivitier at depah. The rs8ultaxtt metal 

factor -anon aly i s  weak but warrante further investigation. A s i m i l a r  

feature on Cine 2400N centred at 29-t” app~~obrs rlhUowsr and map be arricr 

to test. 

Lina S600N - IS#tgr. IP 61!7-4 and - 5  - t w g .  LP 6015-1 

The dcap mwW.aly centred at  about 24W has been conficrt.ed with the 

500 foot electrode interval detail aa shown on swg. IP 41 17-4. The source 

at311 look6 deep but ran ‘he: latter perceived with f i l a  lar#sr electrode 



irrkrralr. A ver#cal hole located at 23tSOW a d  drilled to dep& of rt 

l-rt 400 foot r h d d  hrrtigrte  the rource of themu XI? affect.. ilrl 

SLasLkr rh8Uow aaopnalier were located at 40W op Lbe 5600N m d  

Line 6WQN. Line %OON w.0 dekilod wi th  200 foot olrelirodo rprcingr 

8nd t&e rerulta are rho- OQ Uwa. IY 6117-5. The dehif rhowr a waak 

IP 8bcnarly Wi&h the centre rhifted to about 36W. The r ~ a m a l y  in 

ch.rcrcterirceci by low rarirtivitisr; 4U-50 p d 2 w  ohm feet. There low 

rarirtWejer could be in4ic8ttve ef deep overburden. There La 8 porribility 

that the I I ) P O E T ^ ~ ~ ~  r a r c e  ceuld ~fnmata frmn pyrite-magnetite rich clay 

horiaoas within the ewerbarden, It is Cjriporknt that at Least one of them 

low rsrirtivity anamrliem be teated, A vertical drill hela centrod e& 3 6 W  

and drilled to 8 dapth of 300 feet rhould tnvcbrtigrto thim IF m o a d y .  

L b e  610 ON - iWg. IP6117-4 

A weak, ohallow IP anomaly Isc8tmd within 8 low-rarirtivity eaviron- 

nmnt ir centrod at 4 W .  A rin;ilu feature on Line 5600N h.r been dokilsd 

and reccmmended for further imertigatien. 

A weak, paribla XP r-ly la a highat rerimtivity backgrotsad 

occuw at thr wort ond of &e line where i t  i o  iscanpbt.. 



be mctandsd to evalmte them weak IP slfecte, 

U 
Lia+ 8UOOP9 0 OWE. XP 6117-8 

Sirrdhr u l ~ o ~ o u s  IP etfrctr co those found to the 8outh were 

locrad within &a low rertstivity anvircmm,ant. Further eomtdewrtlon of 

k h i m  antmaly warill depend on remdta obtatned to the routh. 

5. 6 U M t : h l A R Y  A N I )  R E C 0 M r s r : E N C ) A T I O N S  

The IP ruroeym carried out for ?io r9ata Silver .fincCa Limited b v e  

(I 

located a number of weak IP ansmalier within varying reristivitp envircm- 

manta. Portio- of the property are chrrrctarised Cy relatively uniferm 

low rr~irtivities in the 10-45 P B I E R  o ~ i r  t a ~ t  raag~cb. C a  n any linea, an 

Laerrore in remistivity hrsr beem noted for t l e  higher ‘‘N”  value^. Thir 

condition c m l d  be crured by more rteeistivcr ladrock under deep overburden. 

Wowever, detail trmrerrer roch a6 thore corried out on 1.he 5600N, 

Swg. XP 6117-5, have eoefirmed the weak shallow I P  r e r p ~ r e 4 ~  Since 

other iactorr such PI fotmatiotra1 changer, rock alteration or niinerabation 

eak I€’ anoxxaliss; such l i ~  h a t e  t e e n  lot5tted on t h e  grro >arty can 1 e 

cause 1 k y  concentratisno of II agmetitu. l e  ir therefore recon t .  entic cn that 

all Ii- anor’ aliea t e  checked with n agnetori ctlplr profiles tJefore pracaedicfi 



Fared an data obtainer! fro=- the 2nd IP survey (report dated 

July 25, 1973)  z 
J 

Hole f l  Lint 1600S, 7F 

.&ill vertical hole Bo depth of 350 feet. 

Mole % 2  Line ROOS, 121E 

Ail1 vortical bole to depth of 350 feet. 

Hole  63 kine &om, 0 

DriLl vertical hole to depth of 350 feet. 

€Sole # S  

Hole # b  

F,arsd on data obhtssd from the lart rurvey 018 contrinod in thb 

report: 

Hole 6 4  L h a  %00N, 23+50W 

UriU vertical bole to depth of 400 feet. 

Line %OON, 3 6 W  

.JrW vertical hole to depth of 3OO fh6t. 

This hole could bu drilled f r m  either of the 

fdlowing locatioar to tumt a aimihr  feature: 

a) Line 16OOpJ,  30Vd 

OrUl vortical hole to depth of 350 feet. 

b) LigeZMON, 28W 

Jrill vertical laole to do* of 308 feet. 

i isle & 7 Thir hole would invatrbigote a rkriilor 

condition t~ khat tested by Hole  65. 
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TYPE OF SURVEY8 Induced Fobrbrthm 

UPERATINO &:AN MYS;  20 UATE STARTED; 0ctab.r 4, 1973 

CONSULTING MAN W Y S t  2 NUME ER QF STATION& 11 3 

TOTAL MAN W Y S z  3 s  YULES CtF LINE SURVEYED: 7.65 

DRAUGHTS MEN8 
N. 
L4, 
R. 

SICS COMPANY 

a t e &  %camber I t ,  19V3 
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Erw~kdowa of 8bovs 

1 day Pr+p.rat?lon ) 
5 &ye Operating 6 $366.166 $1 830.80 

4 dry Travel f 2 day. 6 $lOO.OQ/dry 200.00 
$dry Standby 1 

3 55.07 
71 . 01 

Atedr hcembsr 12, 1973 
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of E aitish Cohrz~btr, hereby eertifyr 
. .  

1. That P a m  a geologirb and a follow of the Gsole@cal  Aiarocirtioe 

of Canada with a Curinasrls addrsrr et Suits R11 1537 W e a t  Hartingt Straet, 

Vaaeouver , E,. G 

2. That I an. xcgirtarad au a mr#nbacr of the Aerraciation @f ProhrsioarrS 

Pngheers of the 'F'rolrince~ of 9r&tsrio and British ~ 0 ~ ~ k ? 3 i 8 .  

3 ,  

4. 

'That X hold a L .%* degree frcm h!c'Xll  Vnivatrriry. 

That  I have heen 3rnctiaing m y  pxufe:refcm at E geaiogist for abaut 

twenty pears 'c 

5. H have nc~ direct a? fndixact intersat, not do X sJrpect to receive any 

interest directly or indirecey, in the property or ercuritisa of R i o  ?18k 

Silver tine8 Ltd. or any affiliate. 

6. Tha statamants tx a64 Ln this report are based as a atudy of pMiahed 

geological lftcsratura and unpublished private reports . 
7.  Pcxrnioclfon i a  granted to u8e ~ X Z  whole Enr &a part for roeerom~csat 

and qualification r equir enietlta but not for rdvclrrtiring pur prer  . 
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l, Philip George €bllof, of the City of Toronto, Prorimce of Gntario, 

& hereby cortify that: 

1 . 1 M L  a gcophyricirt reriding at 1 5  Earnurod Court, ika MWr, 

Ontario. 

any Cntertat directly or indirectly, in the proprw or recuritier d 

*Led at Toronto 

Thir It& day of .Jecerx:bat 1933 
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McPHAR GEOPHYSICS 

Ir 

NOTES ON THE THEORY, METHOD O F  FIELD OPERATION 

AND PRESENTATION O F  DATA 

FOR THE INDUCED POLARIZATION METHOD 

Induced Polarization a s  a geophysical measurement r e fe r s  

to the blocking action o r  polarization of metallic o r  electronic 

conductors in a medium of ionic solution conduction. 

This electro-chemical phenomenon occurs wherever 

electrical  current  i s  passed through an a r e a  which contains metallic 

minerals  such a s  base metal  sulphides. Normally, when cur ren t  is 

passed through the ground, as in resist ivity measurements,  all of the 

conduction takes place through ions present  in the water content of the 

rock, or  soil, i. e. by ionic conduction. This is  because almost all 

minerals have a much higher specific resist ivity than ground water. 

The group of minerals  commonly described as "metallic", however, 

have specific resist ivit ies much lower than ground waters.  

induced polarization effect takes place at those interfaces where the 

mode of conduction changes f rom ionic in the solutions filling the 

interstices of the rock to electronic in the metallic minerals present  

The 
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in the rock. 

The blocking action o r  induced polarization mentioned 

above, which depends upon the chemical energies necessary to allow 

the ions to give up o r  receive electrons f rom the metallic surface,  

increases  with the t ime that a d. c. current  is allowed to flow through 

the rock; i. e. as ions pile up against the metallic interface the 

resis tance to current  flow increases.  Eventually, there is enough 

polarization in the form of excess ions at the interfaces, to appreciably 

reduce the amount of current  flow through the metallic particle. 

polarization takes place a t  each of the infinite number of solution-metal 

interfaces in a mineralized rock. 

This 

When the d. c. voltage used to create  this d. c. cur ren t  

flow is cut off, the Coulomb forces  between the charged ions forming 

the polarization cause them to return to their normal position. This 

movement of charge creates  a small  cur ren t  flow which can be 

measured on the surface of the ground as a decaying potential difference. 

F r o m  an alternate viewpoint it can be seen that i f  the 

direction of the current  through the system is reversed repeatedly 

before the polarization occurs,  the effective resist ivity of the system 

as a whole will change as the frequency of the switching i s  changed. 

This is a consequence of the fact that the amount of current  flowing 

through each metallic interface depends upon the length of t ime that 

current  has been passing through i t  in one direction. 
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The values of the per  cent frequency effect o r  F. E. a r e  

a measurement of the polarization in the rock mass. 

the measurement of the degree of polarization is related to the apparent 

resistivity of the rock mass  it is found that the metal  factor values o r  

M. F. a r e  the most  useful values in determining the amount of 

polarization present in the rock mass.  

normalizing the F. E. values for  varying resistivities. 

However, since 

The MF values a r e  obtained by 

The induced polarization measurement is perhaps the most 

powerful geophysical method for the direct  detection of metallic 

sulphide mineralization, even when this mineralization is of very 

low concentration. 

necessary to produce a recognizable IP anomaly will vary with the 

geometry and geologic environment of the source,  and the method of 

executing the survey. However, sulphide mineralization of l e s s  than 

one pe r  cent by volume has been detected by the IP method under 

proper geological conditions. 

The lower limit of volume per  cent sulphide 

The greatest  application of the IP method has been in the 

search  for disseminated metallic sulphides of less  than 20% by volume. 

However, it has also been used successfully in the search  for  massive 

sulphides in situations where, due to source geometry, depth of source,  

o r  low resistivity of surface layer,  the EM method can not be successfully 

applied. The ability to differentiate ionic conductors, such a s  water 

filled shear zones, makes the IP method a useful tool in checking EM 
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anomalies which a r e  suspected of being due to these causes. 

In normal  field applications the IP method does not 

differentiate between the economically important metallic minerals  

such as chalcopyrite, chalcocite, molybdenite, galena, etc. , and the 

other metallic minerals such as pyrite. 

i s  due to the total of a l l  electronic conducting minerals in the rock mass .  

Other electronic conducting mater ia ls  which can produce an IP  response 

a r e  magnetite, pyrolusite, graphite, and some forms of hematite. 

The induced polarization effect 

In the field procedure, measurements on the surface a r e  

made in a way that allows the effects of la teral  changes in the properties 

of the ground to be separated from the effects of vertical  changes in the 

properties.  

(X) apart. The potentials a r e  measured a t  two other points (X) feet 

apart ,  in line with the current  electrodes i s  an integer number (n) t imes 

the basic distance (X). 

Current is applied to the ground a t  two points in distance 

The measurements a r e  made along a surveyed line, with 

a constant distance (nX) between the nearest  current  and potential 

electrodes. In most surveys, several  t raverses  a r e  made with various 

values of (n); i. e. (n) = 1, 2 ,  3, 4, etc. The kind of survey required 

(detailed o r  reconnaissance) decides the number of values of (n) used. 

In plotting the resul ts ,  the values of the apparent resistivity, 

apparent per  cent frequency effect, and the apparent metal  factor 
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measured for each s e t  of electrode positions a r e  plotted a t  the inter-  

section of grid lines, one from the center point of the current  electrodes 

and the other f rom the center point of the potential electrodes. 

Figure A. ) The resistivity values a r e  plotted above the line as a m i r r o r  

image of the metal  factor values below. 

metal factor values, a r e  plotted the values of the pe r  cent frequency effect. 

In some cases  the values of p e r  cent frequency effect a r e  plotted as 

superscr ipts  of the meta l  factor value. 

effect values a r e  not contoured. 

value is determined by the location along the survey line of the center 

point between the cur ren t  and potential electrodes. 

value f rom the line is determined by the distance (nX) between the current  

and potential electrodes when the measurement was made. 

(See 

On a second line, below the 

In this second case the frequency 

The la te ra l  displacement of a given 

The distance of the 

The separation between sender and receiver  electrodes is 

only one factor which determines the depth to which the ground is being 

sampled i n  any particular measurement.  The plots then, when 

contoured, a r e  not section maps of the electr ical  properties of the 

ground under the survey line. 

any given survey must  be car r ied  out using the combined experience 

gained f r o m  field resul ts ,  model study resul ts  and theoretical invest& 

gations. 

measured is important in the interpretation. 

The interpretation of the resul ts  f r o m  

The position of the electrodes when anomalous values a r e  
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In the field procedure, the interval over which the potential 

differences a r e  measured i s  the same a s  the interval over which the 

electrodes a r e  moved after a s e r i e s  of potential readings has been made. 

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

same equipment can be used for  both detailed and reconnaissance surveys 

merely by changing the distance (X) over which the electrodes a r e  moved 

each time. 

to 2000 feet for (X). In each case,  the decision as  to the distance (X) 

and the values of (n) to be used i s  largely determined by the expected 

s ize  of the mineral  deposit being sought, the s ize  of the expected anomaly 

and the speed with which i t  is desired to progress .  

In the past, intervals have been used ranging f rom 25 feet  

The diagram in Figure A demonstrates the method used 

in plotting the results.  

metal  factor,  and apparent pe r  cent frequency effect i s  plotted and 

identified by the position of the four electrodes when the measurement 

was made. 

of (n) a r e  plotted far ther  from the line indicating that the thickness of 

the layer of the ear th  that is being tested is greater  than for the smaller  

values of (n); i. e. the depth of the measurement is  increased. 

the F. E. values a r e  plotted a s  superscr ipts  to the MF values the third 

section of data values i s  not presented and the F. E. values a r e  not 

contoured. 

Each value of the apparent resistivity, apparent 

It can be seen that the values measured for  the la rger  values 

When 
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The actual data plots included with the report  are  prepared 

utilizing an IBM 360/75 Computer and a Calcomp 770/763 Incremental  

Plotting System. The data values a r e  calculated, plotted, and contoured 

according to a programme developed by McPhar Geophysics. Certain 

symbols have been incorporated into the programme to explain various 

situations in recording the data in the field. 

The IP measurement is basically obtained by measuring the 

difference in potential o r  voltage ( A V )  obtained a t  two operating frequen- 

cies. 

the apparent resistivity of the ground. 

where the current  is very  low due to poor electrode contact, o r  the 

apparent resistivity is very low, or a combination of the two effects; the 

value of (A V )  the change in potential will be too smal l  to be measurable. 

The symbol "TL" on the data plots indicates this situation. 

The voltage is  the product of the current  through the ground and 

Therefore in field situations 

In some situations spurious noise, either man made o r  natural ,  

will render i t  impossible to obtain a reading. 

data plots indicates a station a t  which it is  too noisey to record a reading. 

If a reading can be obtained, but for reasons of noise there  is  some doubt 

as to its accuracy, the reading is bracketed in the data plot ( ). 

In certain situations negative values of Apparent Frequency 

The symbol "N" on the 

Effect a r e  recorded. 

spurious electrical  effects. 

recorded is indicated on the data plot, however the symbol "NEG" is 

This may  be due to the geologic environment o r  

The actual negative frequency effect value 
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indicated for the corresponding value of Apparent Metal Factor. 

contouring negative values the contour line's a r e  indica 

positive value in the immediate vicinity of the negative vaque. 

In 

o the neares t  

I 

The symbol "NR" indicates that for some redson the operator 

did not attempt to record a reading although normal  sur4,ey proce'dures 

would suggest that one was required. 

topography o r  other similar reasons. 

cussed above is, unique to a particular 

the body of the report. 

1 

This may be due to ,inacce$sible 

Any symbo1,other' than those dis- 
I* 

situation and is described within 



M E T H O D  U S E D  I N  P L O T T I N G  D I P O L E -  DIPOLE 

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

-X- I 

~ ~~ 

I 2 3 4 5 6 7 8 9 

S t a t i o n s  on line x = Electrode spread length 
n = Electrode separat ion 

P P P 

P P P P 

P P P P P 
1,2-4,5 2,3-5,6 3,4-6,7 4,5-7,8 5,6-8,9 

\,2-6,7 2,3-7,8 3,4-8,9 n - 4  

n - 3  1 ~ 2 - 5 ~ 6  2,3-6,7 3,4-7,8 4,5-8,9 Apparent Resistivity 
n - 2  

n - l  P P P P P P 

M.F. M.F. M. F. M.E M.F. M. F 
1,2-3,4 2,3-4,5 3,4-5,6 4,5-6,7 5,6-7,8 6,7-8,s n - l  

M. F. M .F. M. F. M. F. M.F. 
n - 2  1,2-4,5 23-5,6 3,4-6,7 4,5-7,8 5,6 -8,9 

M.F. M.F M. F. M. F 

M . F. M . F. M. F. 
n - 3  1 ~ 2 - 5 ~ 6  2,3-6,7 3,4.-7,8 4,5-8,9 Apparen t Meta I Factor 

n - 4  1,2-6,7 2,3-7,8 3,4-8,9 

F. E- F. E. F. E. F. E. F. E. F. E. 

F. E. F, E. F. E. F.E. F. E. 
n - l  I,2- 3,4 2,3-4,5 3,4-5,6 4,5-6;1 5,6-7,8 697-819 

n - 2  1,2-4,5 2,3-5,6 3,4-6,7 4,5-7,8 5,6-8,9 
F. E. , F. E. F.E. F. E. 

1,2-5,6 2,3-6,7 3,4-7,8 4,5-8,9 Apparent Percent I F. E. F. E. F. E. Frequency Ef fect  
1,2-6,7 2,3-7,8 3,4-8,9 

I Fig.  A 
























