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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 a s  a geophysical measurement  r e f e r s  

to the blocking action o r  polarization of metall ic o r  electronic 

conductors in a medium of ionic solution conduction. 

This electro-chemical phenomenon occurs  wherever  

e lectr ical  cur ren t  is passed through an a r e a  which contains metallic 

minerals  such a s  base metal  sulphides. Normally, when cu r ren t  i s  

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, o r  soil,  i. e. by ionic conduction. This i s  because almost  all 

minerals  have a much higher specific res is t ivi ty  than ground water.  

The group of minerals  commonly described a s  "metallic", however, 

have specific res is t ivi t ies  much lower than ground waters.  The 

induced polarization effect takes place a t  those interfaces where the 

mode of conduction changes f r o m  ionic in the solutions filling the 

u in te rs t ices  of the rock to electronic in the metallic minerals  present  
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i n  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. cur ren t  i s  allowed to flow through 

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

resis tance to cur ren t  flow increases .  Eventually, there is  enough 

polarization in the form of excess  ions a t  the interfaces,  to appreciably 

reduce the amount of cur ren t  flow through the metall ic 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 c rea te  this d. c. cu r 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 c rea tes  a smal l  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 i t  can be seen that if the 

direction of the current  through the system i s  reversed  repeatedly 

before the polarization occurs ,  the effective resist ivity of the sys tem 

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

This is a consequence of the fact  that the amount of cur ren t  flowing 

through each metall ic interface depends upon the length of t ime that 

cu r ren t  has been passing through i t  in  one direction. 



- 3 -  

LJ 

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 

resist ivity 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  i n  the rock mass .  

normalizing the F. E. values for varying resis t ivi t ies .  

However, since 

The MF values a r e  obtained by 

The induced polarization measurement  i s  perhaps the most  

powerful geophysical method for the direct  detection of metall ic 

sulphide mineralization, even when this mineralization i s  of very 

low concentration. 

necessary  to produce a recognizable I P  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 p e r  cent by volume has been detected by the IP  method under 

proper  geologic a1 conditions . 

The lower l imit  of volume per  cent sulphide 

The grea tes t  application of the I P  method has been in the 

sea rch  for  disseminated metallic sulphides of less  than 2074 by volume. 

However, i t  has also been used successfully in the sea rch  for  mass ive  

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

o r  low resist ivity 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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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 

resist ivity of the rock mass  i t  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 resis t ivi t ies .  

However, since 

The MF values a r e  obtained by 

The induced polarization measurement  i s  perhaps the most  

powerful geophysical method for the direct  detection of metall ic 

sulphide mineralization, even when this mineralization is of very 

low concentration. 

necessary  to produce a recognizable I P  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 p e r  cent by volume has been detected by the IP method under 

proper  geological conditions. 

The lower l imit  of volume per  cent sulphide 

The grea tes t  application of the IP method has been in the 

sea rch  for disseminated metall ic sulphides of l e s s  than 20% by volume. 

However, it has also been used successfully in the sea rch  for  mass ive  

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

o r  low resist ivity 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 I P  method does not 

differ entiate betwe en the economically important metallic minera ls  

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

other metallic minerals  such a s  pyrite. 

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

The induced polarization effect 

Other electronic conducting mater ia l s  which can produce an I P  response 

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

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

made in  a way that allows the effects of la te ra l  changes in the propert ies  

of the ground to be separated f rom the effects of ver t ical  changes in the 

properties.  

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

apar t ,  in line with the cur ren t  electrodes i s  an integer number (n) t imes 

the basic distance (X).  

Current  i s  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 neares t  cur ren t  and potential 

electrodes. In most  surveys,  severa l  t r ave r ses  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 resist ivity,  

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

section of grid l ines,  one f rom the center point of the cur ren t  electrodes 

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

Figure A. ) 

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

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

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

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 cur ren t  

and potential electrodes when the measurement  was made. 

The resist ivity values a r e  plotted above the line a s  a m i r r o r  

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 i s  

only one factor which determines the depth to which the ground i s  being 

sampled in any par t icular  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 rom field resul ts ,  model study resul ts  and theoretical investi- 

gations. 

measured i s  important in the interpretation. 

The interpretation of the resul ts  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 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 

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

mere ly  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 i ze  of the minera l  deposit being sought, the s ize  of the expected anomaly 

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

and the speed with which i t  i s  des i red  to progress .  

The diagram in Figure A demonstrates the method used 

i n  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 fa r ther  f rom the line indicating that the thickness of 

the layer  of the ear th  that is being tes ted is g rea t e r  than for the sma l l e r  

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 is not presented and the F. E. values are not 

contoured. 

Each value of the apparent resist ivity,  apparent 

It can be seen that the values measured for  the l a rge r  values 

When 
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The actual data plots included with the repor t  a r e  prepared  

utilizing an TBM 3 6 0 / 7 5  Computer and a Calcomp 7 7 0 / 7 6 3  Incremental  

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

according to a programme developed by McPhar Geophysics. 

symbols have been incorporated into the programme to explain various 

situations in recording the data in the field. 

Certain 

The IP measurement  is  basically obtained by measuring the 

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

c ies .  

the apparent resist ivity of the ground. 

where the cur ren t  i s  ve ry  low due to poor electrode contact, o r  the 

apparent resist ivity i s  very low, or a combination of the two effects; the 

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

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

The voltage is  the product of the cur ren t  through the ground and 

Therefore  in field situations 

I 

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 i t  i s  too noisey to record  a reading. 

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

as to i t s  accuracy, the reading is bracketed in the data plot ( ). 

In cer ta in  situations negative values of Apparent Frequency 

The symbol "NI1 on the 

Effect a r e  recorded. 

spurious electr ical  effects. 

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

This m a y  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.  

contousing negative values the contour lines a r e  indicated to the nea res t  

positive value in the immediate vicinity of the negative value. 

In 

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

did not attempt to record  a reading although normal  survey procedures  

would suggest that one was required. This may be due to inaccessible 

topography o r  other s imilar  reasons.  Any symbol other than those dis- 

cussed above is, unique to a particular situation and i s  described within 

the body of the report .  

c 
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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  

c I I 1 1 

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

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

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 

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 6,7-8,9 

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

1,2-5,6 2,3-6,7 3,4.-7,8 4,5-8,9 Apparent Meta I Factor 

L 1 1 1 1 I 

I 9 

F. E F. E. F. E. F. E. F. E. F. E. 
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  

F. E. F, E. F. E. F.E. F. E. 
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. 
n - 3  1,2-5,6 2,3-6,7 3,4-7,8 4,5-8,s Apparent Percent 

F.E. F. E. F. E. Frequency Ef fect  
n - 4  1,2-6,7 2,3-7,8 3,4-8,9 

F i g .  A 
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REPORT ON THE 

INDUCED POLARIZATION 

AND RESISTIVITY SURVEY 

LOU GROUP NOS. 3 & 4, SMITHERS AREA, B .C . 
1971 SURVEY GRID 

FOR 

CANADIAN SUPERIOR EXPLORATION LTD. 

1. INTRODUC TION: 

An induced polarization (IP) and resist ivity survey has  been 

c a r r i e d  out on Groups 3 & 4 of the LOU c la ims  by Canadian Superior 

Exploration Ltd. The property i s  located about 20 miles west northwest 

of the town of Smithers ,  B.C. in the Omineca Mining Division. The cen t r e  

of the Lou Group of c la ims is situated in the northwest quadrant of the 

1' quadrilateral  whose southeast co rne r  i s  a t  54O N latitude and 127O W 

longitude. 

A reconnaissance IP survey was c a r r i e d  out by McPhar  Geophysics 

Ltd. west  of the 1971 grid during the winter of 1970. The present  survey 

was carried out by Canadian Superior's own geophysical field c r e w  using 

a McPhar  var iable  frequency IP unit operating a t  0 .3  and 5 . 0  CPS.  



This repor t  is being written a t  the request of Mr .  J. Murphy, 

Regional Manager for  Canadian Superior Exploration Ltd. 

The 1971 survey grid covers  in whole o r  in pa r t  the following 

minera l  claims: 

LOU GROUP - 52-60 inclusive, 73-82 inclusive, 
84, 93 -104 inclusive and 
113 -123 inclusive. 

The a r e a  of the 1971 grid is underlain by an  older andesitic lava 

and by younger tuffs and agglomerates. A younger feldspar por$yry is  

believed to intrude a l l  the above rock units. 

2. PRESENTATION OF RESULTS: 

The induced polarization and resist ivity resul ts  a r e  shown on the 

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

report .  

LINE 

132E 
140E 
148E 
156E 
164E 
172E 
180E 
188E 
196E 

ELECTRODE INTERVAL 

200 Ft. 
200 Ft. 
200 Ft. 
200 Ft. 
200 Ft. 
200 Ft. 
200 Ft. 
200 Ft. 
200 Ft. 

Enclosed with this repor t  is  a plan map of the 1971 survey grid a t  a 

scale  of 1 inch equals 400 feet .  The definite and possible induced polarization 

anomalies a r e  indicated by solid and broken b a r s  respectively on this plan map  
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as  well a s  the data plots. 

the anomalous zones a s  interpreted f r o m  the location of the t ransmit ter  

and receiver  electrodes when the anomalous values were measured.  

These ba r s  represent  the surface projection of 

Since the induced polarization measurement  is  essentially an  

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

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

located with m o r e  accuracy than the spread length; i. e. when using 200 f t .  

spreads the position of a narrow sulfide body can only be determined to lie 

between two stations 200 f t .  apar t .  

depth, l a rge r  spreads mus t  be used, with a corresponding increase  in the 

uncertainties of location. Therefore, while the cent re  of the indicated 

anomaly probably corresponds fair ly  well with the source,  the length of the 

In order  to  locate sources  a t  some 

indicated anomaly along the line should not be  taken to represent  the exact 

edges of the anomalous mater ia l .  

3 .  DISCUSSION OF RESULTS: 

The area covered by the 1971 survey grid contains numerous IP 

anomalies. 

There are no strong broad zones s imi la r  to zones A-1 and An2 located in the 

adjoining area to the west by a previous IP survey. 

Magnitudes vary f r o m  ve ry  weak possible IP effects to moderate.  
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The relatively wide line spacing of 800 feet  in an a r e a  of 

numerous IP anomalies makes correlat ion into zones vepy difficult. 

fact  severa l  alternate s t r ike correlations are possible. 

each separa te  profile of IP data i s  discussed separately.  

In 

For  this reason 

The survey a r e a  is  character ized by low apparent res is t ivi t ies ,  

All the moderate  magnitude IP anomalies usually less  than 100 o h m  feet. 

occur within a resist ivity environment of from 10 - 50 ohm feet.  

weaker anomalies occur in a wider resist ivity range of f r o m  10 - 150 ohm feet.  

The 

Bedrock exposure i s  generally sparse .  Based on the geological 

map supplied by Canadian Superior,  the older andesite and the northerly 

feldspar porphyry outcrops occur within a resist ivity environment of 

over 50 ohm feet. The only observed bedrock exposure that occurs in the 

less  than 50 ohm fee t  environment i s  the al tered feldspar porphyry located 

a t  160 t O O E  and 60 t OON. 

showing intense argil l ic alteration and fracturing. 

This outcrop is  described a s  a feldspar porphyry 

5 .  ; --q 
I;*\” *. F Y  

A magnetometer survey has been conducted over t@e-J9\71 grid by 

Canadian Superior Exploration. 

gamma anomalies were outlined of varying widths. 

correlating IP response with most  of the magnetic highs. 

some IP anomalies with no coincident magnetic high. 

A number of relatively weak 500 - 1000 

There  seems to be some 

There  a re ,  however, 
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LINE 132 t O O E  

A moderate  magnitude IP response occurs between 64 and 70N 

within the eas t  end of Louise Lake .  The anomaly pattern is not complete 

due to electrode contact difficulties. The IP source is shallow relative to  

the 200 foot electrode intervals and it l ies  on s t r ike  of a similar feature  

outlined by the previous yea r s  survey. 

Weak IP effects were  recorded at 57N and at the extreme south 

end of the l ine.  

LINE 140 t O O E  

Moderate magnitude IP anomalies are  centred at 48N and 59N. 

The anomalous response at 48N i s  complex with a suggestion of both a 

shallow and a deep source.  

narrow. 

The anomaly at 59N is relatively shallow and 

Weak shallow anomalies were  located at 51N and 70N. A weak 

zone consisting in pa r t  of some doubtful readings occurs a t  depth below 78N. 

LINE 148 t O O E  

A moderate  magnitude complex anomaly centred at 48N is s imi la r  

to the anomaly at the same location on adjoining line 140E. 

A wide shallow anomaly with a stronger north s ide was located 

between 36N and 42N. 

A weak IP anomaly with some depth to  the source  i s  centred at 

82N and may cor re la te  with a s imi la r  fea ture  at 78N on line 140E. 

Weak possible IP effects were recorded at 33N, 65N, and 71N. 
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LINE 156 t O O E  

w 

A weak to moderate  magnitude shallow IP anomaly centred at 

40N is similar to  the IP response at the same location on line 148E. 

Weak moderately deep IP anomalies consisting in  part of 

doubtful readings occur  at 46 t 50N and 53 t 50N. 

A shallow modera te  magnitude anomaly with a n  adjoining weaker 

section to  the south was located between 59N and 64N. 

A shallow weak anomaly that appears nar row occurs  between 

72N and 86N. 

LINE 164 t O O E  

Shallow weak possible anomalies a re  centred at 72N and 86N. 

Weak possible IP anomalies with shallow sources  were  located 

between 38N and 46N, 60N and 66N, and a na r row weak response  centred 

at 85N. Two similar magnitude anomalies with some depth to  the source  

a re  centred at 49 t 50N and 69N. 

A shallow anomaly of modera te  magnitude is centred at 54N. 

Poor  contacts resul ted in  a number of unobtainable readings. 

LINE 172 t O O E  

An anomaly of modera te  magnitude and depth was outlined between 

50N and 56N. It appears  t o  correlate with the adjacent anomaly on l ine 164E. 

Weak shallow zones of increased IP effects occur centred at 

43N, 60N and 68N. 
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LINE 180 t OOE 

A wide anomalous IP zone extends-from 43N to  64N. 

the zone, moderately strong sources  a r e  centred at 46N (deep), 49N (shallow), 

53N (deep), 57N(moderate), and 61N (deep). Again doubtful IP readings due 

Within 

to poor contacts resu l t  in incomplete pat terns .  This anomalous feature  could 

be a wider extension to the eas t  of the IP anomalies centred at 54N on 

line 164E and 53N on line 172E. 

LINE 188 t OOE 

A wide IP zone variable both as to depth and magnitude extends 

f r o m  34N t o  44N. 

doubtful IP readings is  centred a t  40N. 

A moderate  magnitude source composed in pa r t  of 

A narrow well defined IP zone of low to moderate  magnitude and 

relatively shallow was located at 53N. 

A weak possible IP zone of moderate  depth and composed of some 

doubtful readings is centred a t  59N. 

Weak shallow possible IP zones a r e  centred a t  49N, 71N and 

The la t te r  two anomalies could be pa r t  of a twin lobe pattern 75N. 

representing one single shallow source.  Shorter spread detail would be 

necessary  to t e s t  this possibility. 

LINE 196 + OOE 

A wide shallow I P  anomaly was outlined f rom 41N to 50N. It 

consists of a s t ronger  central  core  with weaker effects on the margins.  
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A moderate  magnitude shallow anomaly extends north f rom 64N 

to beyond the grid. 

A zone of weak shallow IP response can be t raced  f r o m  51 t 50N 

to  57 t 50N. 

SUMMARY AND RECOMMENDATIONS: 

Numerous weak to moderate  IP anomalies have been located within 

the 1971 survey grid a rea .  

been attempted because of the wide line spacing, the var iable  nature  of the 

many anomalies and uncertainties of expected s t r ike  direction. 

A correlat ion of the anomalies into zones has  not 

The survey a r e a  i s  character ized by generally low resis t ivi t ies .  

A magnetometer survey c a r r i e d  out by Canadian Superior E e o r a t i o n  Ltd. 

shows a number of moderate  magnitude magnetic anomalies with a relief of 

up to 1000 gammas.  

grain s ize  and resist ivity environment. 

resist ivity environment will contribute m o r e  to the IP effect than will a 

s imi la r  volume of c o a r s e r  mater ia l  in a higher resist ivity environment. 

Since mos t  magnetic anomalies have a correlat ing IP anomaly, it is  believed 

that at  l eas t  p a r t  of the IP effect i s  caused by contained magn&.tit'e. However, 

a number of moderate  magnitude IP anomalies show relatively l i t t le 

corresponding magnetic relief.  

minerals  a r e  a lso contributing to the IP effect. 

The contribution of magnetite to IP effect va r i e s  with 

Fine grained magnetite in a low 

This would suggest that other metall ic 

When considering IP anomalies in a r e a s  of this type all possible 

supporting information i s  required to a s s i s t  in the evaluation of these features .  

Certainly the existence o r  not of correlat ing geochemical anomalies, favour- 
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able geological conditions etc. miaterially a s s i s t  in choosing targets  that 

justify fur ther  investigation. 

The following targets  a r e  recommended for  initial investigation 

based mainly on the IP charac te r i s t ics ,  and supporting magnetometer and 

geological data. These recommendations should be  modified if  other 

supporting data would so indicate. 

PROPOSED DRILL INVESTIGATION PROGRAM: 

1) - Line 132E - The anomaly would appear to be a continuation of the 

A-2 zone located by the previous yea r s  IP survey. The zone is s t ronger  

and could be bet ter  checked on line 108E. 

2)  - Line 140E - The IP anomaly located between 46N and 50N appears  to 

be p a r t  of a zone that extends eas t  to l ine 148E. 

I 

i 
Line 132E did not extend 1 

f a r  enough to the south to check the west extension. This anomaly could be  i 
i 

checked by a 45O hole dril led south f r o m  50 t 50N to 550'. Alternatively i 
I 

! 
i the anomaly could be investigated by two ver t ical  holes col lared a t  47 t 50N 

and 49N and dril led to depths of 400 f t .  and 200 f t .  respectively. I 

l 

i 
3) - Line 156E - The anomaly between 59N and 64N i s  located jus t  to the 

1 

south a t  45O f r o m  64 t 50N to a depth of 400 feet .  

\ 

NW of the al tered feldspar  porphyry outcrop. Suggest an angle hole dril led 
! 
I 

4)  - Line 180E - The wide IP anomaly with 4 o r  5 variable zones should 
I 

be initially tes ted by drilling a s  follows: 

- D r i l l  500 ft .  hole a t  45O to in te rsec t  a point 300 f t .  below 58t50N 

- D r i l l  350 f t .  hole a t  45' to in te rsec t  a point 200 f t .  below 49tOON. 

, 

I 
I , 
! 



- 10 - 

Additional drilling would be required to investigate IP anomalies 

that might have correlat ing geochemical anomalies. 

Fu r the r  investigation will depend largely on information 

obtained f r o m  the above described dr i l l  t es t s .  

i s  intersected in these dr i l l  tes ts ,  it is recommended that the intermediate 

If economic mineralization 

400 f t .  spaced lines should be surveyed to facil i tate correlat ion of IP 

anomalies into zones. 

McPHAR GEOPHYSICS LLMITED 

Dated: March 12th, 19 
EXpkY Date: February 25, 1972 
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PROPERTY NAME: 

OWNER: 

OPERATOR: 
/ 

I 

/ I 
! LOCATION: 
i 

I 
I 

i 
1 

1 NUMBER O F  CLAIMS: 

APPENDIX I 

ASSESSMENT DETAILS 

Lou Group 
(Groups 3 and 4) 

Lei tch  Mines L t d .  
300- - 999 West Pender S t .  
Vancouver 1, B, C,  

Canadian Superior  Explorat ion Ltd,  
2201 - 1177 West Hastings S t ,  
Vancouver 1, B.C. 

Smithers Area 
Omineca Mining Divis ion 
B r i t i s h  Columbia 

, 
80 

! 

NATURE OF SURVEY: ' Induced P o l a r i s a t i o n  
1 

I 
I McPhar va r i ab le  frequency 1,P. 

I (0.3 and 5.0 cps.) 
INSTRUMENT : 

I 
! d 9 LINE MILES SURVEYED: / 
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I 

I 
1 

I APPENDIX I1 
I , 
i 
I LABOUR COST 
I 

I 

I 

b 

Work Unit Man Dags Rate/Day Cost Gost/Work Unit ' 
I 
I 

1 

$22 . 00 1210,oo $1210.00 ! Cooking 55 
I 

Camp Constr, & 

I. P. Survey 52 22 . 00 1144.00 4 

Maintenance I10 22 . 00 220 . 00 220.00 
I 

140 17.00 2380 . 00 3524.00 
i 

Expediting 9 22 . 00 198.00 198.00 I 

! Supervision : 5  47 . 00 235.00 1 

1 

' 12 32 00 384.00 619.00 
Total Labor Cost $y{'{l . 00 

c,' 
' . .  

I 

i 
Personnel 

* Geophysical Technicians Linecutters (under Contract) 
G. Auger R.J. Collen I 

R, Major N. Renaud 
1 

A. Dennis 

l . -  Geophysical Operators ' 

Go Alstad 
Supervision 

J.D. Murphy 
R, Loewen 
K. Mjolsness 

R.J. Overstall 

D. Williamson 
I 

Cook - 
I 

M. Kehoe 0 I 
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. Labour Cost 

I '  
/ 

/ 

/ 

APPENDIX I11 
I 

COST STATEMENT 

as Appendix I1 

L i n e c u t t i n 6  - by c o n t r a c t  
145.67 l i n e  mi les  a t  $110.00/mile $1 564.00 

Expendable Mate r i a l  
Groce r i e s ,  f u e l ,  e t c .  $1225.19 

Re-usuable Mate r i a l  
Hardware, t o o l s ,  w i re ,  e t c .  $ 537.77 

Travel 
Fixed wing c h a r t e r  $345.40 
H e l i c o p t e r  charter $228093 

$ 59-40 
$174.00 96 787.73 

F r e i g h t  
Hote l  and mea l s '  

f Equipment Renta l  
'cj 

H.P.1.P P660 u n i t  
(Jan.  8 t o  Mar. 8 1971) $1670.00 

Radio 

. Draughting and Report ing !$ 724.12 
T o t a l  c o s t  $12,231.81 

This  t o t a l  i s  p r o r a t e d  between t h e  two claim groupings 
as fo l lows:  

Group 3 - 2/3 of t o t a l  $8,154.54 
Group 4 - 1/3 of t o t a l  $4,077.27 

I 

cj. 

I - .- - - ---- -- -_-_ - - - - __ 




























