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McPHAR GEOPHYSICS 

NOTES ON THE THEORY, METHOD O F  FIELD OPERATION 

AND PRESENTATION O F  DATA 

FOR THE INDUCED POLARIZATION METHOD 

Induced Polarization as a geophysical measurement re fers  

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 is passed through an a r e a  which contains metallic 

minerals such as base metal  sulphides. Normally, when current  is 

passed through the ground, as in resistivity measurements, all of the 

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

rock, o r  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 from 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 time that a d. c. current is allowed to flow through 

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

resistance 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. current  

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 current flow which can be 

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

From an alternate viewpoint i t  can be seen that if  the 

direction of the current through the system is reversed repeatedly 

before the polarization occurs,  the effective resistivity 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 time that 

current has been passing through it  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 i s  related to the apparent 

resistivity of the rock mass  i t  i s  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 less  than 

one per  cent by volume has been detected by the IP method under 

prop e r geologic a1 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 



- 4 -  

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 a s  chalcopyrite, chalcocite, molybdenite, galena, etc., and the 

other metallic minerals such a s  pyrite. 

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

Other electronic conducting materials 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) times 

the basic distance (X). 

Current is applied to the ground at  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 or  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 se t  of electrode positions a r e  plotted at  the inter- 

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

and the other from the center point of the potential electrodes. 

Figure A. ) The resistivity values a r e  plotted above the line a s  a mi r ro r  

image of the metal factor values below. On a second line, below the 

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

In some cases  the values of per  cent frequency effect a r e  plotted a s  

superscripts of the metal  factor value. 

effect values a r e  not contoured. 

value i s  determined by the location along the survey line of the center 

point between the current and potential electrodes. 

value from the line i s  determined by the distance (nX) between the current 

and potential electrodes when the measurement was made. 

(See 

In this second case the frequency 

The la teral  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 in any particular measurement. The plots then, when 

contoured, a r e  not section maps of the electrical  properties of the 

ground under the survey line. 

any given survey must be carr ied out using the combined experience 

gained from field results,  model study results and theoretical investi- 

gations. 

measured is important in the interpretation. 

The interpretation of the results f rom 

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 is 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 is  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 from 25 feet 

The diagram i n  Figure A demonstrates the method used 

in plotting the results.  

metal factor, and apparent per  cent frequency effect is  plotted and 

identified by the position of the four electrodes when the measurement 

was made. 

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

the layer of the earth that is  being tested i s  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  superscripts to the MF values the third 

section of data values is 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 larger  values 

When 
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METHOD U S E D  IN PLOTTING DIPOLE-DIPOLE 

INDUCED POLARIZATION AND R E S I S T I V I T Y  R E S U L T S  

cx -nx - 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 separation 

P P P 

P P P P 

P P P P P 

P P P P P P 

1,2-6,7 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 3 - 4 9  Apporent Resistivity 
n - 2  

n - l  
1,2-4,5 2,3-5,6 3,4-6,7 4 3 - 7 4  $6-8,9 

M.F M.F. M.F. M.6 M.F. M. F 

M F. M.F. 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 Apporent Metol Foctor 

n - l  1,2-3,4 23-4,5 3,4-5.6 4,5-6,7 5.6-78 6,7-8.9 

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

L 
I 2 8 9 

n - l  1.2-3-4 2.3-4,5 3,4-5,6 4,5-6,7 5 6 - 7 3  6.7-8,9 

F. E. Fa E. F. L F.E. F. E. 
n - 2  1,2-4,5 2.3-5.6 3.4-6.7 4.5-7.8 56 -8 .9  ~. 

F. E. F E. F.E. F.E. 
1,2-5,6 2,3-6,7 3.4-7.8 43-8 .9  Apparent Percent 

F.E. F. E. F.E. Frequency Effect 
n - 3  

n - 4  1.2-6.7 2.3-7.8 3.4-8.9 

F i g .  A 
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WINNEY CREEK PROPERTY 

O F  

N O W D A  EXPLORATION COMPANY, LIMITED 

IN THE 

MERRITT AREA 

NICOLA M. D., BRITISH GOLUbABIA 

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

AddtHoaal laduced polarisatton and resisttvlty eurvoylng wa8 

curtod out on the W l M O y  Croak Property of Norand. Erploratton Company. 

Limtted in the Merritt A r u ,  Ntcola Mtnlag D(vioton. BriHsh Coluxnbta, 

The W i n n s y  Creek *operty ir located approxbtmtely eight 

milem northweot of thr town of Merritt rmd Item in the southwest qurdratat 

of the one degree quadrhterd whoso ooutburt corner I s  50' north latitude, 

8nd 120' west loagttude. Accosm to the proparty is via a gravel road whtch 

rune north from prodadd hi@m8y numbor eight apptaimrtdy mevan miles 

wemt of the t o m  of Merrttt. 

A previour IP ourvsy was carried out en the eastern portion 

of the property by McPhar Geophyelcm Limttcd during tho period August 13, 
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1968 to August 31, 1968. 

on In a report  by David K. Fountain, P. Sag. dated October 7, 1968. 

Bared upon the remultm of thls prevloum mmey addltlonal claims were 

mtaked to the west mad mouth of the p rdous  property ltmits. 

of the 1P rurwy describod in this report was to locate any coaeentratton 

of metallic mineralisation wtthln those new area0 as  well  as correlating 

then with anomalies tadlcatd in the pravioar survey. 

tn no way dupllcatem the nork of the flrmt murvey. and coatributem new lnfo1.- 

The results of tbis survey are fdly reported 

The purpose 

Tho present survey 

mation to the knowledge of the mineral  potenti.1 of the area roncerned. 

The IP survoy was carr ied out employing a M c P h u  variable 
* 

frequency Induced Polartamtlon unit and uttllata@ the dipole-dtpole electrods 

configuration. 

frequencies employed with 0.31 cps Ma 5 . 0  cps. In the 

five dipole sap.oULear (wl,  2, 3.4.5) were racordod to test a speclftc area 

of interest. 

of the survey. 

Thzee dipole aeparatlons (n=l,Z, 3) were recorded m d  the 

of Line 8 W  

Both 400 h o t  and 200 foot dtpoles were  employed in the courw 

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

The i n d u c d  polartantion urd rer l r t ivi ty  resul ts  are shown on 

the fol lowlq data plots tn the manner described In the notes preceding thls 

r epo r t . 
Ltne 8W 

Llne 52W 

Line SbW 

Ltne 56M! 

400 foot spreads 

200 foot spreod.  

400 foot spreads 

200 foot spreade 

I 

Dwg. Lp 5236-1 

h g .  rP 5236-2 

Dwg. IP 5236- 

D w ~ .  I P  5236-4 
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Line 60'H 

Line 6 4 b  

Line 64Vu 

l i n e  68A 

Line 7216, 

Line 72%' 

Line 76W 

Zinc HOW 

Llne 8OW 

Line 84U 

Line 88W 

Line 96W 

104% 

200 foot apreads 

400 foot spreado 

200 foot ipreads 

200 foot s p r e d 6  

400 foot apreado 

200 foot spreads 

200 foot spreads 

400 foot spreads 

ZOO foot apreada 

200 foot aprcada 

ZOO foot spread# 

700 foot r p r e u l r  

200 foot spreads 

Elnclosed with this report  is Dwg. I. Is. P. 

Dwg. IP 5236-5 

Dwg. IP 3236-( 

uwg. IP 5236-7 

E)wg. IP 5236-8 

mvg. IP 5236-t) 

D w ~ .  TP 5236-10 

nwg. IP 52.36-11 

Dwg. IP 5236-12 

Dwg. IP 5296-13 

D w ~ .  IP 5236-14 

DWS. IP 52 36- 1 i 

l h g .  Tp 5236-16 

D w ~ .  IP 5236-17 

4473. a pkn map 

of the grid surveyed at a s c d e  of 1"=400'. 

induced polariaatton anomdicr a r e  indicated by solid aad broken bare 

respectively on this plan map as well as the data plots. 

sent the surface projection of the anomalous zone6 as Interpreted from the 

location of the trmunitter and receiver electrodes when the anomalous 

value. were rncirsurad. 

'she definite and possible 

Thew b r s  raprc-. 

Since the Induced polarlacPtlon meraurcmsnt  I s  eaaentirlly an  

averaging process,  a0 are all potmtlal methnde, i t  i s  frequently difficult 

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

be locate$. bvith more accuracy than tho spread lsnpth; i. e. when uaiag ,!OG' 
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spreads the position of a narrow subhide b d y  can only be determined to 

l ie between tw:, stations 200' apart. 

depth, larger  spreadr must be tised. with a rorresponding increase m the 

uncertaintiee :>f hcst ion.  Thrarefore, ,wiille the centre of the indtcrted 

anomaly pr.3bably corresponds fairly well with source, the length of the 

indicated anomaly along the H.ie nhould not be taken to represent the exact 

edges d the anqmalous material. 

In w d e r  to locate source8 at dome 

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

The XP survey has  outlined two anamalms zone. an the westerr, 

portion of the property. 

Line al! 

The results of the previous IP survey qn this line had indicate(' 

a Weak deep (relative to dipole size) 6)urCe extending from 4,4t,OOS to 

?n+.OO5. 'rtlis 

portion of the line was reaurveyed utilizing N J O  foot diT,les and recording 

five dipole sepzrations (n=l ,  i', '., 4, 5) to better evaluate the significance 

of the anomaly. 

of abnve back:;round ID response excendlng t ram 73tC05 to 54tOOS. 

anomaly pattern is complex and i r r e p l a r .  

13w valuea of apparent frequency effect recorded. would render the an2maly 

nf secondary in-portance. 

Only three dipole separations (n=l ,  2 .  ' 3 )  had been recorded. 

The result8 3f thisl reeurveying has indtcated a broad zone 

The 

'I'his. coupled with the overall 

Llne 52, Vi 

This line w a s  surqveyed ernpl9yin:r: 70G coot dipoles. A distinct 



a 

narrow an?maly is Indicated betweesi 4+00< and j t + O O S  with probable 

extensim t> C.O+OOS. 

Line '56V; 

T i e  results frwr the preuburs surJey ~ i i  thiR line utllizii.rp( 

400 f?ot dipoles had indicated the possi.bility o f  a weak a w m a l y  c.zmin$ in 

at the northern extent c>f the line. F:xtensi:m of the effective survey cnvcr-  

age t3 t4r a?rth has l d i c a t e d  above hckgrmi id  IF  response ' n  the area of 

?S+OOS but i t  cannot he considered a significant anomaly. 

'r ie p r e v i w s  I P  surveying employin3 400 f7ot dipoleo had also 

indicated a shall,>w anomaly extonding frorv; ~194~105 to a t  least  'j? i0QS. 

desurveying thls section of the line employing 700 f79t dipoles has indicated 

a distinct ana-dy centred between .;r)t'IOL: and 5?+00S with  probable exten- 

s i m s  to 4JtOOS and :54+OOS. The an7maly pattern would rugxeot a depth to 

the t+!3urce d less  than 100 feet between 50103s arid 5?+t?Ol;. 

Line 60Vb 

A dintinct anomaly i n  indicated between 50.t-OOS and 54CO0E: wi th  

probable extenniotr to 57,tOOS. 

i~.iiie fJ4v 

1nit:aliy this line wall surveyed exploying 400 f m t  dipoles. T h e  

results indicated a prnbable shdl.rw an?-aly between 4Rt00'; and Sh+OOS. 

A ?,,ssible anomalous reading '>:I the n=': separaticm behveen 

2 4 t O O S  and 28tOOS w7uld suggest a s-urce a t  depth nr the response fray a 
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source lying off the line. 

ZOO foot dipoles has confirmed a shallow (relative ti) dipole s iae)  anoinaly 

between il+OOS and 54tOOS with prohahle extension at depth to 57+00S. 

Surveying of the southern portion of the line with e 

Line 69H 

This h e  was survcyed only employing 200 foot dipoles. A 

distinct anor-aly is indicated between ‘7t00F and 52tOOS with probable 

exteneim to 47tOOS and 57tOOL;.  

I.ine 72V.’ 

e 

Thiu line was initially surveyed employing 400 foot dipoles. 

Anomalies were indtcated between 43t00.5 and i4+00S and between 2O+OOF;: 

and 28+00S with probable extensions to 32+005 and 15tOOS. 

in IP response on the third separati3n suggests an an.xnaly comtng in 

from 12t90S to at least  3+OOq. 

An Increase 

Detail surveying errplnying ZOO foot dipoles ham confirm.ed a 

narrow (relative to dipole s ize)  anomaly centred at  57tOOS. 

a l m s  area  is indicated extending from 17tOOS to 35t00S. 

IP response Occurs between 19t00S and ?i+OOS. 

suggest a depth to the 6ource of less  than 100 feet. 

A broad anow- 

The strongest 

‘The anomaly pattern would 

L ine 76 ‘i 

This llne was surveyed only with 200 foot dipoles. A distinct 

A broad zone anamaly is indicated, centred between 50400$ and 54tOOS. 

of anomalous IF’ response i s  indicated oxten6lng from 19tOOS to 17+005. 

The strqngest IP response occurs between 2O+OOS and ?t+OOS. 
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Line 80k 

Surveying of this line employing SO0 foot dipoles indicated a 

probable shallow anomaly between 50tOOS and 53+OOS. 

(relative to  dipole s i r e )  ano-aly i s  indicated between 7S+OOS and ZZt0O.C: 

with probable erteneioniv to '36+00S and laCO0S. 

A distinct skallow 

Detail surveying employing 700 foot dipoles has canfirmed a 

distinct anomaly between 56+00S and 41+00S. 

al ies  which may be interconnected are indicated as centred between 'iZ+OOS 

and 74tOOS and extending from 27+00S to ZOtOOS.  

'To the north distinct anorn- 

Line 84Vt 

This line was murveyed employing 200 foot dipolen ?nly. A 

distinct anomaly is indicated between 5$+OOS and 56 too$. 

i s  also indicated between 25+r)OS and Z O t O O F  with the strongest response 

occurring between 20tQOS and 24tOOS and 3OtOO.C; and :4tOOS. 

A broad anomalj. 

Line 8 8 W  

A distinct anomaly is indicated centred at  56+COS with pr.,bable 

extension to 59+00S. 

to ZI+OOS. 

.'!9?OOS. This pattern may represent t w . ~  sources centred between '..(+.305 

and 76tOOS and between 38+00S and 40+40S; o r  a single s h a l l m  m u r c e  be- 

tween '6tOOC and :a+OOS. 

be required to properly evaluate this awxnalv. 

To the north n broad anoma:y extends frnm 23,~00$ 

A complex anamaly pattern is indicated between '4tOOS and 

Detail surveying employing 100 foot dipi les  would 
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Line 96X 

A JisLinct anomaly is indicated centred between 60+005 and 

bZ+OOS. 

north part of the line. 

There are n > signifi-ant ananial?ufi r e spmaes  indicated on the 

Line 104W 

A probable anomaly is indicated between bZtOOS and 6400:; 

on this line. 

4. S U M V A R Y  A N P  C O N C L U S I C N F  

The 1P survey has 7utlined two distinct annmalouc a reac  which 

warrant fur ther  investigatiDn. 

Zone A - 
This zone having dlmensians approximately ? Z O O  feet by l?OO 

feet l ies  to the north of Base Line 40s between Line  54W aad Line '36"3 . F - r  

ihe maat par t  the source of thc a=,?maly should come within 100 feet of the 

surface. The Sr.>ad anqmaly patterns suggest areas af m >re concentrated 

n-etallic mineralization within the zone. 

foot dipoles would aelaist in emtlintng these nmaller a reas .  

patterns also suggclfit arr area of higher response lying in r!ir norchern p v t i o n  

qf the zone. 

17etail surveying e-?plDying 100 

The anwnaly 

This area would have dirriensionn of about 1500 feet  by 600 fel!t. 

Eased upon the geological information available the area 3f 

,'1 !ne P, apptara to be underlain by rock8 :>f the Nicola Group. 

crops are scarce,  outcropping of P:icola Gr:.up, ch lo r i t i zd  tuff and Nicola 

Although nu[- 

* sroup. argil l i te ?ccur wItnin ' '> i e  A. 
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Zone B - 
This long narrow znne lies t o  the liouth sf Rase Line .(OS. It 

has an overall stri'ke length of at least 5000 feet trending approximately 

east-west. 

source which comes to within at least  l:!O feet of  the surface. 

surveying employing 100 fr.ot dipnles woulcl assist i n  deli??-itiqg the anomaly 

source mare  accurately. 

pa r t  ta be about 200 feet. 

suggesting a broader sone :>f dissemi?ated r-inerali:.atiqn surroundmg t3,c 

ni':>re concentrated core.  .The anornaliea 'In the wcscern pir t lon of  the tan<:, 

f rom I.ine 3OY: t.3 the west, suggest a narrqw distinct s?'.'rce of width less 

than 700 feet. 

wider and wore  o m p l e x .  

The anomaly patterns suggofit a narrqw (relative ta dipole s i z e )  

Detail  

The width ~f tke s 'mrce wnuld q>pear  for the mnst  

0-1 eome lines ihe anomaly pattern i h  ,.:omplex 

On Line YO'& and tn the eas t  the  Gource would appear to be 

Pue t? the shape -If Z,ona 'B. the  possibility o f  it being due t,; 

cultural effects (buried n-etallic pipe lines, buried electric cables, o r  

grwnded metal fences) mu8 t be cmsidered. AIth.>u@ no surface faaturea 

of chi. !-e were rioted by the field o p e r a b r ,  the presence 3f buried sourccs 

should be fur ther  investigateci. 

Although n.3 mtcrops  occur within the limits of Tqne D,  outcrqi)s 

t.7 the south and east  would suggest that ! t  is  a lso underlain by rocks ,f the 

?lIcola Group. 

carr ied out t., the s:mth and east of the zone, but n%ne of this work would h ive  

investigated the anomaly source. 

presence of copper nineralixntion u.ithi.1 the general area. 

* . .  Surface trenching and li-ited diamond drillin? had See,> 

rhis w o r k  did however in-ltcate the 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



In nwnxal ffeld applications the I T 7  r n e t h d  does not differen- 

tiate between the econ9mic minerals such a6 chalcopyrite and malybaenite 

and uneconomic metall ic mincralleatim such as pyrite. Therefore a pro- 

gramrre of further work in ;he f , s r s  af aia-nond drilling 3r trenchirq wwld 

be required to evaluate the ec+nrn;ic f i ipif icance of the anomaly sources.  

Since the anomaly areas a r e  large and roiling 'of mineralization is possible 

the entire zone anauld be tested. The actual locsiion of diamond dr i l l  hole'# 

sh .~u ld  be decided in light of t h e  geological. geochemical and other geophys- 

ical information as w e l l  am drilling condici.ons i n  the area. 

Based u p m  the available informatisJn, the fdlawing programme! 

i a  recommended: 

Zone A 

Line 761 

Diarrond drilling should be carr ied ouc to investigate the area 

between 26+00: and 24tOOS; and between ?2+00S and i D + J O S  t.3 a vertical 

depth of at least ;OO fee:. The anorr.aly pattern suggest two narrow concen- 

trated sources within a n  anomalous m n e  

Line 84% 

'The area between :5tOOS and :0+00S should be invertigated to a 

vertical depth of a t  least 350 feet. 

' r h e a  holes will test the areas of strongest anornaloun response 

In e-valuating the resul ts  of these holes close attention ehoul:! be in Zone A. 

paid to the relattnnship of e c o n o r k  and uneconon:ic mineraliailticrn as we11 
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as the mode of diapersion of any mineralization. 

reaponae may not necessarily represent the a reas  of concentrated economic - 
minerali aation. 

The a reas  of s t rmges t  

Zone B - 
If there are no cultural effects which could explain this an?maly, 

then the following drilling is recon pen-ied: 

Line 30% 

The area between 5i+OOS and 57tOOS should be investigated to 

a vertical depth of at least 300 fee:. 

tion at depth t9 the south for this anomaly. 

The IP data mould sugqest a continua- 

Ltne 6OW 

Diamond drilling should be carr ied out to investigate the area 

between 54t00S and 50tOOS to a vertical depth .2f at  least  300 feet. 

anomaly pattern would suggest a continuation ,af the anomaly to the south al 

depth. 

Again the 

In evaluating the results of the drilling of Zone B consideration 

should be given to a pbaaible formatima1 source to the anomaly. 

........................................ 
Further work in the form of diamond drilling o r  geophysical 

aurveying wi l l  depend upon the results of the above recornmended progran-rge. 

Dated: December 'i1. 1968. 
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ASSESSMENT DETAILS 

PROPERTY: V ' t n n e y  Creek WINING DIVISION: Nicola 

SPONSOR: Noranb  Exploratton Company, rb%\CVINCE: British Cd. Tb1.a 

Ltmited 

LOCATION hferr i t t  Area 

TYPE OF SURVFY: Induced Polarization 

OPERATING h!AN DAYS: 75 DATE STARTED: October I l / h S  

FOUIVALENT 8HR ? L A M  DAYS: 112.5 DATE FINISHED: October ?0/68 

CONSULI'ING hCAN DAYS: 2 NUh BER C F  STATIONS: i j l  

DRAVCHTING M A N  DAYS 10 NUh'BER O F  READINGS: 5s78 

TOTAL \?AN CAYS: 124.7 '/ILES OF LINE SURVEYED: 15.5 

CONSU L'TANTS: 
Davtd K. Fountain, 44 Hlghgate Road, 'Toronto 18, Ontario. 

FIE LP TECHNICIANS: 
T. Blackwell, 35 h c a n  \r. oods Drtve. Apt. 304, Merton. Ontario. 
H'. H. Ruttan, R. It. : '2. Bracebridgc, Ontario. 
Helpers - 
E. !.lorgan, Box 58. Prtnceton. 8. C. 
R. ., , ~..Ilen. Box 474, P-rinceton, 8. C. 
R. Bernard, Box 427. Princeton, E. C. 
A. Q agman. Box 834, Princeton. D. C. 

DRAUGWTSh:EN: 
V. Young. 703 Cork=% Avenue. Bay Ridges. Ontario. 
N. Lade. 662 Emerson Court. Oshawa. Ontario. 
R. hviarr, 19 Kpnewen Court. Toronto 16, Ontario. 
f'. Coulson. '77 Peter Street, Va . rkham,  !?ntario. 

Dated: December 31, 1968. 
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STATEMENT OF COST 

Noranda Exploration Company, Liwited 
Winney Creek - B. C. 

Crew: - 
I5 days Operating 

1 day Travel 

Expenses - Crew: 

#"ea16 51 Accommodation 
Telephone PI 'Telegraph 
Supplies 

Fxtra labour 

e 

e 

$1.064. oa 
2.00 

23. Q6 

3 , 3 0 0 .  DC 
85.00 

1,059.06 

1, 378.20 $1,145. 50 + 20'1: 

$15 ,352 .26  
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CFR rIFICATE 

a 

I, David Kirknan Fmmtain. of the City of Toronto. Province 

of Ontario do certify that: 

1. I an: a geophysicist residing at 44 Highgate Road. Toronto 19, 

Cntario. 

2. I am a graduate of the Univeraity of Toronto with a Bachelor 

of Applied Science Degree in Engineering Thysics (Geophyaics). 

3. I awi a rneniber of the Society of Exploratlon Geophysicists, 

the European Association of Exploration Geophysicists and the Canadiaa 

Institute of h'iniag and Metallurgy. 

4. I am a reglatered Professional Engineer in the Province of 

Brirish Columbia and Ontario. and have been practising m y  profteaion 

for  *even yearu. 

5. The atatements made in this report  a r e  based on a study of 

published gcologlcal l i terature  and unpublished prlvate reports. 

6. 

ment I ,  

Permiasion is granted to use  in whole o r  in pa r t  far asaesa-  

' qualification requirements but not for advertising purposes. 






































