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McPHAR GEOPHYSICS

NOTES ON THE THEORY, METHOD OF FIELD OPERATION
AND PRESENTATION OF DATA

FOR THE INDUCED POLARIZATION METHOD

Induced Polarization as a geophysical measurement refers
to the blocking action or polarization of metallic or electronic
conductors in a medium of ionic solution conduction.

This electro-chemical phenomenon occurs wherever
electrical current is passed through an area 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, or soil, i.e. by ionic conduction, This is because almost all
minerals have a much higher specific resistivity than ground water.
The group of minerals commonly described aé ""metallic'', however,
have specific resistivities much lower than ground waters. The
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



in the rock.

The blocking action or induced polarization mentioned
above, which depends upon the chemical energies nece'ssa;ry to allow
the ions to give up or receive electrons from 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. This
polarization takes place at each of the infinite number of solution-metal
interfaces in a mineralized rock.

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 altevrnate viewpoint it 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 is 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 or F, E, are
a measurement of the polarization in the rock mass. Howéver, since
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 or
M. F. are the most useful values in determining the amount of
polarization present in the rock mass. The MF values are obtained by
normalizing the F. E, values for varying resistivities.

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. The lower limit of volume per cent sulphide
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
proper geological conditions.

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,
or low resistivity of surface layer, the EM method can not be successfully
applied. The ability to differentiate ionic conductors, such as water

filled shear zones, makes the IP method a useful tool in checking EM



anomalies which are 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., The induced polarization effect
is due to the total of all electronic conducting minerals in the rock mass.
Other electronic conducting materials which can produce an IP response
are magnetite, pyrolusite, graphite, and some forms of hematite.

In the field procedure, measurements on the surface are
made in a way that allows the effects of lateral changes in the properties
of the ground to be separated from the effects of vertical changes in the
properties. Current is applied to the ground at two points in distance
(X) apart. The potentials are measured at two other points (X) feet
apart, in line with the current electrodes is an integer number (n) times
the basic distance (X).

The measurements are made along a surveyed line, with
a constant distance (nX) between the nearest current and potential
electrodes. In most surveys, several traverses are 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 results, the values of the apparent resistivity,

apparent per cent frequency effect, and the apparent metal factor



measured for each set of electrode positions are 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. (See
Figure A.) The resistivity values are plotted above the line as a mirror
image of the metal factor values below. On a second line, below the
metal factor values, are plotted the values of the per cent frequency effect.
In some cases the values of per cent frequency effect are plotted as
superscripts of the metal factor value. In this second case the frequency
effect values are not contoured. The lateral displacement of a given
value is determined by the location along the survey line of the center
point between the current and potential electrodes. The distance of the
value from the line is determined by the distance (nX) between the current
and potential electrodes when the measurement was made.

The separation between senderb 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, are not section maps of the electrical properties of the
ground under the survey line. The interpretation of the results from
any given survey must be carried out using the combined experience
gained from field results, model study results and theoretical investi-
gations. The position of the electrodes when anomalous values are

measured is important in the interpretation.



In the field procedure, the interval over which the potential
differences are measured is the same as the interval over which the
electrodes are moved after a series 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 are moved
each time. In the past, intervals have been used ranging from 25 feet
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
size of the mineral deposit being sought, the size of the éxpec¢ted anomaly
and the speed with which it is desired to progress.

The diagram in Figure A demonstrates the method used
in plotting the results. Each value of the apparent resistivity, apparent
metal factor, and apparent per cent frequency effect is plotted and
identified by the position of the four electrodes when the measurement
was made., It can be seen that the values measured for the larger values
of (n) are plotted farther from the line indicating that the thickness of
the layer of the earth that is being tested is greater than for the smaller
values of (n); i. e. the depth of the measurement is increased. When
the F. E, values are plotted as superscripts to the MF values the third
section of data values is not presented and the F, E, values are not

contoured.



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 are 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 or voltage (A V) obtained at two operating frequen-
cies. The voltage is the product of the current through the ground and
the apparent resistivity of the ground. Therefore in field situations
where the cufrent is very low due to poor electrode contact, or the
apparent resistivity is very low, o.r a combination of the two effects; the
value of (A V) the change in potential will be too small to be measurable.
The symbol "TL'" on the data plots indicates this situation.

In some situations spurious noise, either man made or natural,
will render it impossible to obtain a reading. The symbol ""N' on the
data plots indicates a station at 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
Effect are recorded. This may be dﬁe to the geologic environment or
spurious electrical effects. The actual negative frequency effect valﬁe

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



indicated for the corresponding value of Apparent Metal Factor. In
contouring negative values the contour lines are indicated to the nearest
positive value in the immediate vicinity of the negative value.

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 or other similar reasons. Any symbol other than those dis-
cussed above is unique to a particular situation and is described within

the body of the report.
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AND RESISTIVITY SURVEY

ON THE
MAB LAKE PROPERTY
MERRITT AREA
NICOLA MINING DIVISION, BRITISH COLUMBIA
FOR

NORANDA EXPLORATION COMPANY, LIMITED

1. INTRODUCTION

During the period August 13, 1969 to August 31, 1969,
an induced polarization and resistivity survey was carried out on the
Mab Lake Property of Noranda Exploration Company, Limited in the
Merritt Area, Nicola Mining Division, British Columbia. The property
is located approximately 15 miles northeast of Merritt, British Columbia
and lies in the southwest quadrant of the one degree quadrilateral whose
southeast corner is 50°N latitude and 120° W longitude. Access to the
property is via the Merritt-Kamloops Highway (Provincial Highway 5} to
Nicola, British Columbia and a four-wheel drive vehicle road north from

Nicola for approximately 9 miles.



The geophysical survey work discussed in this report was
carried out on the following claims of the Mab Lake Property, all of

which are located in the Nicola Mining Division.

Coke 1 39249
Coke 2 39250
Coke 3 39251
Coke 4 39252
Coke 7 39255
Coke 8 39256
Coke 9 39257
Coke 10 39258
Coke 11 39259
Coke 12 39260
Coke 13 39261
Coke 14 39262
Coke 17 39265
Coke 20 39268
Coke 21 39269

It should be noted that the following claim names being
part of the Mab Lake Property are duplicated and for this reason their
respective Record Numbers have been indicated on the plan map: Coke 23,
Coke 24, Coke 25, Coke 26, Coke 27 and Coke 28. The claims are all

owned by Noranda Exploration Company, Limited (NPL).
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The survey area is underlain by a variety of volcanic
rocks of the Nicola Group. These rocks are intruded by dioritic rocks
of the Central Nicola Batholith. Previous geophysicél work consisting
of electromagnetic and magnetic sﬁrveys and geochemical soil sampling
has been carried out. Minor sulphide mineralization, chalcopyrite, pyrr- \
hotite and pyrite has also been indicated on the property. The purpose of
the present IP survey was to try and locate concentrations of this sulphide
mineralization., especially in those areas where lack of outcrop limited
geologic investigation.

The IP survey was carried out employing a McPhar variable
frequency induced polarization unit utilizing the dipole-dipole electrode
configuration and 200 foot dipoles. Three dipole separations (n = 1, 2, 3)

were recorded and the frequencies employed were 0. 31 Hz and 5.0 H=z.

2. PRESENTATION OF RESULTS

The induced polarization and resistivity results are shown
on the data plots listed below and are summarized on the plan map in the

manner described in the notes preceding this report.

Line 8N 200 foot electrode intervals Dwg. IP 535l1-1
Line 4N 200 foot electrode intervals Dwg. IP 5351-2
Line 0 200 foot electrode intervals Dwg. IP 5351-3
Line 4S 200 foot electrode intervals Dwg. IP 5351-4
Line 8S 200 foot electrode intervals Dwg. IP 5351-5

Line 12S 200 foot electrode intervals Dwg. IP 5351-6
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Line 388 200 foot electrode intervals Dwg. IP 5351-7
Line 428 200 foot electrode intervals Dwg. IP 5351-8
Line 468 200 foot electrode intervals Dwg. IP 5351-9
Line 508 200 foot electrode intervals Dwg. IP 5351-10

Enclosed (wlth this report is Dwg. I. P. P, 4543, a plan map
of the area surveyed at a scale of one inch equals 400 feet. The definite
and possible induced polarization anomalies are indicated by solid and
broken bars respectively on this plan map Aas well as the data plots. These
bars represent the surface projection of the anomalous zones as interpreted
from the location of the transmitter and receiver electrodes when the anom-
alous values were measured.

Since the induced polarization measurement is essentially an
averaging process, as are all potential methods, it is frequently difficult to
exactly pinpoint the source of an anomaly. Certainly, no anomaly can be
located with more accufacy than the electrode interval; i. e. wﬁen using 200
foot electrode intervals the position of a narrow sulphide body can only be
determizied to lie between two stations 200 feet apart. In order to locate
sources at some depth, larger electrode intervals must be used, with a
corresponding increase in the uncertainties of location. Therefore, while
the centre 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.

The location of survey lines relative to claim boundaries, the
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names and relative position of the claims, and the geologic data indicated
on the mape and discussed in the report are based upon information supplied

by Noranda Exploration Company, Limited.

3. DISCUSSION OF RESULTS

Line 8N
There are no significantly anomalous IP responses on this

line.

Line 4N

A weakly anomalous response occurs between 0+00 and
34+00W on this line. Above background Apparent Metal Factor values occur
between 6+00W and 12+00W, however the Apparent Frequency Effects are

of low magnitude.

Line 0

This long line extends across the property. Generally the
IP response is low with only weak, possible anomalies indicated. A possible, o
narrow, shallow, anomalous response is centred between 32+00W and 34+00W.
A weak anomaly is indicated between 0+00 and 2+00W which correlates with
a resistivity low. This anomaly would lie on the axis of the anomalous
electromagnetic response indicated by the previous geophysical survey work.
The geologic data indicates the pregence of sulphide mineralization at about \

2400E on this line.
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Line 508
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144+00W and 17+00W with weaker extension to 19+00W.



4. SUMMARY AND CONCLUSIONS

| The results of the induced polarization survey have not
outlined any distinctly anomalous zones. Several weak anomalies have
been indicated which could represent the response from weakly dissemin-
ated metallic mineralization.

It would be necessary to further evaluate these weak anom-
alies in light of the available geochemical soil survey and geological data
before a decision could be made on a programme of further work.
Additional work would not appear to be warranted unless there is a favour-
able correlation between thé induced polarization results and the geologic

and/or geochemical data.

Geophysicxst
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Expiry Date: April 25, 1970

Dated: November 14, 1969.




ASSESSMENT DETAILS

PROPERTY: Mab Lake Property MINING DIVISION: Nicola

SPONSOR: Norandé Exploration Company, PROVINCE: British Columbia
Limited

LOCATION: Merritt Area

TYPE OF SURVEY: Induced Polarization

OPERATING MAN DAYS: 36 DATE STARTED: August 13, 1969
EQUIVALENT 8HR. MAN DAYS: 54 DATE FINISHED: August 31, 1969
CONSULTING MAN DAYS: 2 NUMBER OF STATIONS: 206
DRAUGTING MAN DAYS: 7 NUMBER OF READINGS: 1428
TOTAL MAN DAYS: 63 MILES OF LINE SURVEYED: 7.4
CONSULTANTS:

David K. Fountain, 44 Highg:éite Road, Toronto 18, Ontario.

FIELD TECHNICIANS:
K. Drobot, c/o 20122 64th Avenue, Langley, British Columbia
J. Anderson, Box 17, Site 13, R. R, #8, Edmonton, Alberta.

FIELD HELPERS:
E. Drobot, ¢/o General Delivery, Ashcroft, British Columbia.
J. Beenen, 1120 Bentley Place, Kamloops, British Columbia

DRAUGHTSMEN:

F. Hurst, 230 Woburn Avenue, Toronto 12, Ontario.
B. Marr, 19 Kenewen Court, Toronto 16, Ontario.
N. Lade, 1355 Lakefield Street, Oshawa, Ontario.

McPHAR GEOPHYSICS LIMITED,
/ﬁggﬁ’f E:: 3{" /c:{;l"g_?‘

David K. Fofin
Geophysicis% B K FOUNTAIN

X \ Ca.@zs‘rigﬁ7 )
Dated: November l4th, 1969 \g\%@;&e,‘ UM‘C\f

Expiry Date: April 25, 1979
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SUMMARY OF COST

Noranda Exploration Company, Limited
1. P, Survey - Merritt Area - Mab Lake, B.C.

Crew
8-3/4 days Operating @ $220.00/day 1,925. 00
2 days Travel )2-1/2days@ $ 85.00/day 212. 50

1/2 day Bad Weather)

Expenses - Crew

Transportation - Air 18. 05

Taxis 3.78

Freight & Brokerage 34.00

Meals & Accommodation 26.00

Telephone & Telegraph 8.92

Supplies 11. 66

Vehicle Expense 62. 57 e
Rented Vehicles 84.23 e
Mileage Allowance 1. 67

Miscellaneous Expense 28.76 279. 64

Extra Labour

8-3/4 days @ $260.10 + 20% 312.12

$2,729. 26

McPHAR GEOPHY s:gs LIMIT ED,

David K. Fo ‘ En - R
Grecvphysicw D K FOUNTA!N f

' \% wmwh
Dated: November l4th, 1969. UMG“

"’ ”“’szfv

:-".ﬁayﬁ

Expiry Date: April 25, 1970
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CERTIFICATE

I, David Kirkman Fountain, of the City of Toronto,

Province of Ontario, do certify that:

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

2. I am a graduate of the University of Toronto with a Bachelor
of Appliéd Science Degree in Engineering Physics (Geophysics).

3. I am a member of the Society of Exploration Geophysicists,
the European Association of Exploration Geophysicists and the Canadian
Institute of Mining and Metallurgy.

4. I am a registered Professional Engineer in the Provinces of
British Columbia and Ontario, and have been practising my profession for
eight years.

5. The statements made in this report are based on a study of
published geological literature and unpublished private reports.

6. Permisgsion i granted to use in whole or in part for assess-

ment and qualification requirements but not for advertising purposes.

Dated at Toronto

This 14th day of November, 1969 : :
David Kirkma
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: P, En
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D. K. FOUNTAIN §
BRITISH )

}
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SYaoees”
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Expiry Date: April 25, 1970
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DOMINION OF CANADA: )

|
PROVINCE OF BRITISH COLUMBIA. } ]hl the ﬂﬁaﬂm‘ of o gtatanont of expla;-aﬂm expgnsgs on
15 Mineral Clajms in the Nicola Mining Ol :
To Wit Numbers 30249-30252, 30255-30262, 302553 39968439269,
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Noranda Exploration Company, Limited (No Personal uamnm WM 8440,
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i

of 1050 Davie Street, Vancouver 5,

in the Province of British Columbia, do solemnly declare that ¥he cost of @ Geophysical Survey from
July 7 to August 31, 1969 wis:

A. . _PREPARATION:

Salerles (Including WEB, UIC, Hollday Pay & Cda Penslon)
From: July 17 to August 8, 1969 inﬂarml‘ﬂ'en?ly
Employees: A; Hamilton, R. Palmer, 9. smith

Cost Por Man Day: -$21.33
Number of Man Days: 26 )
Cost: 26 % 21,33 $544.58
d_Costs (Including glt costs related to survey)
Gos*f Per Man Day: $10.00 A
Number of Man Days: 26
Cost: 26 x $10.00 $ 814,58
B.
\Bv McPhar Geophvsbcs Ltd. .
Total €ost, &s per Summery of Cost : $24729.26 _
, Less crow eXpenses e 219.64 2,449.62
$.3,264.18

And [ make this solemn declaration conscientiously believing it to be true, and knowing that it is of

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

Declared before me at the %,%, )

of Vinceccret/ , in the
Province of British Columbia, this Qg'f/“
day of %fﬂ&?ﬁ/l&(/, 734 , AD. |

Q//@Mj/ SUB - MIING RECORDER

A Commt.sg{loner jor taking Affidavits within British Columbia or
A Notary Public in and for the Province of British Columbia.
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both of 1050 Davie Street, Vancouver 5,

in the Province of British Columbia, do solemnly declare that ‘the cost of a Geophysical Survey from
Juiy 17 to August 31, 1969 was:

A.  LINE PREPARATION:

salaries (lnciuding~WCB, UIC, Holiday Pay & Cda Pension)
From: July 17 to August 8, 1969 intermittently
Employees: A. Hamilton, R. Palmer, D. Smith

, Cost Per Man Day: $21.,33
Q-> Number of Man Days: 26
Cost: 26 X 21.33 $544.58
Field Costs (Including all costs related o survey)
Cost Per Man Day: $10.00
Number of Man Days: 26
Cost s 26 x $10.00 260.00 $ 814,58

B. GEOPHYSICAL SURVEY:

By McPhar Geophysics Litd.

Total Cost, as per Summary of Cost $2,729.26
Less crew expenses 279.64 2,449.,62
$ 3,264.18
e ]
_,'7'"‘: And | make this solemn declaration conscientiously believing it to be true, and knowing that it is of
| the same force and effect as if made under oath and by virtue of the “ Canada Evidence Act.”
— Declared before me at the ,é,é%
1
g of M{ML&%MLW , in the - ] % -
| . - 7
' Province of British Columbia, this Z§
day of “Hocdblin, /967 , aD. |

C].(//é? SUB - MINING RECORDER

A Con%ssioner for taking Affidavits within British Columbia or
A Notafy Public in and for the Province of British Columbia.
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393 K Su? s08 162 617 635 128 21 ——— N -

353 482 617 ags 223 'mm (é S— N -
NR 606 690 us3 usy 478 260 1740 /" o8s N -

RESISTIVITY (APP.) IN OHM FEET / 2n RESISTIVITY (APP.) IN OHM FEET / 2w
6UNW 62W 60W 58W S6W SUW 52l S50W UBW Y6W YUKW y2W UoW

METAL FACTOR (APP.)

METAL FACTOR (APP.)

(1.3) 0.4 2.8 N -

NR 1.3 0.\@ ——— N -

(2.3)\ 1.4 1.1 5.4 —_ N -

N -

N -

o o2 o0 e v su s e e re w e s
FREQUENCY EFFECT (APP.) IN % FREQUENCY EFFECT (APP.) IN %

NA (0.8) / 1.0 \(1.5) 1.8/ 1.1 N -

L) 1.4 0.3 ' ) 0.6 N -

(0.9) \ (1.0) 0.5 0.8 0.9 1.5 B N -

N -

N -

ODWG. NO.- I.P.-535|—|

NORANDA EXPLORATION
COMPANY LIMITED

MAB LAKE PROPERTY
MERRITT ARER, NICOLA M.D., B.C.

LINE NO.- 8N

ELECTRODE CONFIGURATION
)~ X X >

&

TN 7.
N b4
PLOTTING N 7 -
POINT —>X X = 200°

SURFACE PROJECTION
OF ANOMALOUS ZONES

DEFINITE wossssemuss
PROBABLE mmmmnunn
POSSIBLE 7777 -

FREQUENCIES: __0Q,31-5.0 CPS

Mc PHAR GEUPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY

NOTE: THIS PLOT WAS PRODUCED WITH AN 18M 350/7S COMPUTER AND R CALCOMP PLOTTER

NOTE: CONTOURS AT
LOGARITHMIC INTERVALS
1.-1.5-2.-3.-5.~17.

élpif)’ iate: Aprit 25, 1970




5 N-5
DWG. NO.- I.P.-5351-2
4 | N-yY .
3 268 212 250 \309/ 190 173 g/—/b 254 S08 —_— N-3 NURHNDH EXPLGHQT I UN
2 213 /87 172 210 167 150 282 205 590 ————————— N-2 . '
MAB LAKE PROPERTY
1 192 109 m 160 166 127 160 o N-1 MERRITT RREA, NICOLA M.D., B.C.
RESISTIVITY (APP.) IN OHM FEET / 2n RESISTIVITY (APP.) IN OHM FEET / 2w
18 16K 14W 12W 10M 8W 6K YW 2W 0 2E 4yE 6E LINE NO.- UN
L A L L L y - L L L ~ \A Y < \t 1. ) . J
METAL FACTOR (APP.) o | , METAL FACTOR (APP.) ELECTRODE CONFIGURATION
<Y —pe—NY—>c)—>
1 O [
\\ /I
2 N N -2 AN e
A Y 7/
PLOTTING "~ .~
3 N 6.7 S N -3 POINT —=>X X = 200"
4 | N -4 SURFACE PROJECTION
| OF ANOMALOUS ZONES
S ' N -5 DEFINITE  sossm—
| PROBABLE unnunnig
POSSIBLE # /77~
FREQUENCIES: _ 0,31-5.0Q CPS ‘ DATE SURVEYED: _AUG 1969
. 184 16H lliu IEH ltzd EH EH lLlH ::'H 0 2E L 13 'SE
FREQUENCY EFFECT (APP.) IN % FREQUENCY EFFECT (APP.) IN ¥ NOTE: CONTOURS AT
LOGARITHMIC INTERVALS
1 0.8 1.7 1.3 1.8 1.5 1.3 2.2 3.1 N-1 1.-1.5-2.-3.-5.-7.52
2 N ;_\ /a 1.2 2.3 1.1 2.5 2.7 3.6 N-2 ,
Expiry Date: April 25, 1970
3 N 2.7 N 1.8 2.1 1.8 T N 2.2 (2.3) R _— N-3 .
u - Mc PHAR GEOPHYSICS
INDUCED POLARIZATION AND RESISTIVITY SURVEY
- e i
5 N > IwTE'i THIS PLOT WAS PRODUCED WITH AN IBM 360/75 COMPUTER AND A CALCOMP PLOTTER
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RESISTIVITY (APP.) IN OHM FEET / 2n

3u3 668 335 338 282 \Sf/ 3 S60 361 usp 4z6 $29 310 \2-)611/ 397 NA

)

RESISTIVITY (APP.) IN OHM FEET / 2n

0 2t YE

METAL FACTOR (APP.)

uso 430 517 334 275 u3s 493 yso 558 uzs uso 513 392 322 317 281
713 3u6 uys 286 urs Yug /D uus 620 389 663 uo3 370 389 363 318
HOW 38W 36W 33Ul 32KW _ 30KW 28W 26W Ul 22W 20W 18KW 16W 1UW 12W 10W
+- . . t\\\\\\\L . - . - - t ! . t\\\\\\{\\\\\\{

o

3.1 \6._5/ 4.0 8.7 ,<‘7_/ 3.1 u.2 5.1 C:l/, 4.6 4.8 C/ u.1 9.1 L\i// 5.7

S.4 4.0 3.7 6.3 8.4 3.2 4.7 5.6 3.6 5.2 3.9 4.3 3.1 6.5 G (11)

m 3.0 3.1 6.5 4.6 /z—:\ 6.1 3.9 m y.1 m 3.8 5.2 7.2 /?_ET NR

HOW 38k 36H Uk 324 30W 28W 264 2UN 22W 20W 180 160 14K 12H 10W

L
NANNNNNNNNNNNNNNANN TN NN NN

—

m m 1

¢
K3

L b

METAL FACTOR (APP.)

9.8 NR -

1 Q&a

0 2t YE

FREQUENCY EFFECT (APP.) IN %

2.3 1.5

2.6

2.0 1.6

FREQUENCY EFFECT (APP.) IN %

2.2 NR -_—

2.3

2.5

DWG. NO.- I1.P.-5351-3

NORANDA EXPLORATION
COMPANY LIMITED

MAB LAKE PROPERTY
MERRITT ARER, NICOLA M.D., B.C.

LINE NO.- Q

ELECTRODE CONFIGURATION

<X —>e—NX—>cX—>
Y i P4
\ ’
\ ’
\ ’
AN s
N ’

PLATTING 7 -
POINT —>X X = 200°

SURFACE PROJECTION
OF ANOMALOUS ZONES

DEFINITE e
PROBABLE snnuiinnn
POSSIBLE 77~/ /7 -

FREQUENCIES: _0,31-5.Q CPS OATE SURVEYED: _AQUGC 1969

NOTE: CONTOURS AT A
LOGARITHMIC INTERVALS
1.-1.5-2.-3.-5.-7.5-10 OATE:

/ : | Bxpiry Date: Aprii 25, 1970
v%ﬁ GEOPTIYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY

NOTE: THIS PLOT WAS PRODUCED WITH AN IBM 360/7S COMPUTER AND A CRLCOMP PLOTTER




N -
410 uuo 2s2 198 wes A 192 116 B N -
N N NS

us0 4oS 2n -2 227 126 140 2% @@ o— N -
400 us3 360 uoy % 82 87 285 | NA — N -

RESISTIVITY (APP.) IN OHM FEET / 2n RESISTIVITY (APP.) IN OHM FEET / 2w
1(:3“ : llllN I?N IEN ?H ?H lLlN ?N U EE ilJE §E .8E

TR T TR T RmTNETETE T TG T T T T T T T T =T = ==

METAL FACTOR (RPP.) METAL FACTOR (APP.)
A:y 7.5 13 \9.2‘ 19.1J \\f/ 17 9.1 NAR e N -
8.3 11 10} I U 10 11 26 (7.2 N -
(8.3)\ 1 m 1 ' 19 ) ﬁ/_——\\l\ 16 24 N -
N -
N -
ra o 1 1w o o o i 0 x o = %

FREQUENCY EFFECT (APP.) IN % FREQUENCY EFFECT (APP.) IN %
2.9 .y W7 3.7 1.6 \z.i_ N _— N -

4

3.8 u.s 3.7 3.8 3.2 1.8 1.7 N -
(2.6) \ 4.7 m 2.7 z.a\ 1.9 /zi:% N -
N -
N -

©1.-1.5-2.-3.-5.-7.5-10

DWG. NO.- I.P.-5351—4

NORANDA EXPLORATION
COMPANY LIMITED

MAB LAKE PROPERTY
MERRITT AREA, NICOLA M.D0., B.C.

LINE NO.- 4S

ELECTRODE CONFIGURATION

€—) ~ PN DY~
N\ /
N 7
N . 7 L.
N 7/
AN Vs

PLOTTING '~ .~

POINT. —>X X = 200°

SURFACE PROJECTION
OF ANOMALOUS ZONES

DEFINITE woeesssw—s
PROBABLE
POSSIBLE 2~ 7/ -

FREQUENCIES: __Q,31-5.0 CPS

OATE SURVEYED: _AUG 1969

NOTE:
LOGARITHMIC

CONTOURS AT
INTERVALS

Expiry Date: Aprit 25, 1970

;Z/C)‘e'
M PITOR GEOPHYSICS

INDUCED POLARIZATIGN AND RESISTIVITY SURVEY

NOTE: THIS PLOT WAS PRODUCED WITH AN 1BM 380/7S5 COMPUTER AND R CRLCOMP PLOTTER




DWG. NO.- I.P.-5351—-5

N -3 NORANDA EXPLORAT ION

278 246 j @ 436 500 uss 320 250 Nuy 635 366 250 us3 u7? 4By 503 525 us? 410 3u1 320 164 \az-/ 150 164 110
378 329 400 432 590 366 240 667 410 240 4o 4uo u1s 627 620 490 4oy 416 Y2s 252 159 108 119 1N 97 _ N-2
, ’ MAB LAKE PROPERTY
NA s m 310 @ 372 340 235 ueo 261 u6s 41y 3s6 555 680 633 486 Wws /5.35\ 314 282 21y 107 110 /2_10\ NA — N -1 MERRITT AREA, NICGLA M.D., B.C.
RESISTIVITY (APP.) IN OHM FEET / 2m RESISTIVITY (APP.) IN OHM FEET / 2n
S2W SOW UBW U6W YuW U2 UOW 38W 36W 3uW 32U 30W 28W 26W 2UW G 20W 18W 16K 14N 12W 10W BW 6M Ui 2W g 2E ue 6E 8E ' LINE NO.- 85
- g - . * * ! * - - t - - ~+ ' - l\\\\\\\{ ‘\\\\\\\l\\\\ * = * * {\\\\\\\.\\\\\\; * - + \L\\\\\\\l\\\\\\\L ! - l
METAL FACTOR (APP.) ) METAL FACTOR (APP.) ELECTRODE CONFIGURATION

X —»€—u Y —>e——>

NA 6.3 ,\uij w 2.1 5.1 6.8 10 5.1 6.1 y.y 3.9 7.4 6.5 4.t 6.7 7.5 9.8 19 \za/ < 4.8 NR e N -1 ]J:IC\DI:L[ ) I‘@"l .
v \—/ \\——’\, ) N s
7.7 11 7.0 2.8 4.7 8.3 7.5 6.6 y.2 6.4 6.7 7.0 4.7 6.0 13 13 12 11 _— N-2 \\\ P i
. .. V4
PLOTTING N .7
8.2 m m 6.2 6.1 8.0 5.7 m 5.6 4.9 8.7 6.5 6.1 6.2 3.8 13 12 m /—\/a\s N -3 POINT —>X X = 200°'
N -4y SURFACE PROJECTION
OF ANOMALOUS 7ZONES
N-95 DEFINITE mess—
PROBABLE i
POSSIBLE #7777
FREQUENCIES: 0.31-5.0 CPS DATE SURVEYED: _AUG 1969
S2H SOW uaK 4sH YLK e ¥ YoW 38W 36M 34K 3§u 30M 2gu zgu ZILIH z?u 200 13« 19&4 14N 124 ‘ 10W , 8w 6W UW P 0 2E YE 6E 8E
FREQUENCY EFFECT (APP.) IN % ' _ , FREQUENCY EFFECT (APP.) IN % NOTE: CONTOURS AT
' - LOGARITHMIC INTERVALS
1.-1.5-2.-3.-5.-7.5-10
NR 2.9 2.7 3.1 1.7 2.4 2.6 2.1 2.9 1.7 3.1

2.9 3.4 2

1.2 2.8 @ 2.9 3.3 1.9 3.3 3.4

2.3 3.7 1.1 2.7 2.7 2.7 2.5 3.1 2.7 3.8

Expiry Dats. April 25, 1970

| | | | | | | | | | | | McPHAR GEGPHYSICS

INODUCED POLARRIZATION AND RESISTIVITY SURVEY

NOTE: THIS PLOT WRS PRODUCED WITH AN IBM 360/75 COMPUTER AND A CALCOMP PLOTTER




S22

uis

RESISTIVITY (APP.) IN OHM FEET / 2n

16W 1UW

12W
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720

S20

10W
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Yas
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375

210

2H
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0

L
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110

167 NA —

128

117

RESISTIVITY (APP.) IN OHM FEET / 2w

Ug 6E

' .

METAL FACTOR (APP.)

5.9

12W

5.1

7.1

b=

8.1

VTR

k3

4.4

AN S N N N N

13

4.6

o

4.6

8.3

8.0

METAL FACTGR (APP.)

6.0

4.7

y.2 NR —

FREQUENCY EFFECT (RPP.)

IN %

1.8

1.0

1.8

FREQUENCY EFFECT (APP.) IN %

0.6

OWG. NO.- 1.P.-5351—-6

NORANDA EXPLORATION
COMPANY LIMITED

MAB LAKE PROPERTY
MERRITT AREA, NICOLA M.D., B.C.

LINE NO.- 125

ELECTRODE CONFIGURATION

<)Y —p—N)X —~———>—X—>
\\ /I
\ V4
\ V4 -
N\ 7/

N 7/

PLOTTING "~ .
POINT —>X X = 200"

SURFACE PROJECTION
OF ANOMALOUS ZONES

DEFINITE wess——
PROBABLE stnmnnin
POSSIBLE 7777 7

FREQUENCIES: __Q,31-5,0 CPS

NOTE: CONTOURS AT
LOGARITHMIC INTERVALS
1.-1.5-2.-3.-5.-7.5-1

Mc PHAR GEGPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY

NOTE: THIS PLOT WAS PRODUCED WITH AN IBM 360/7S COMPUTER AND A CALCOMP PLOTTER




N-5
DWG. NO.- 1.P.-53581-7
N-U
o i34 o1 108 @ 0 N s \\135 WG 122 - N -3 NORANDA EXPLORATION
109 120 100/77 93 90 69 - 43 3 73 S8 91 98 12N 100 < 165 - N-2 - .
MAB LAKE PROPERTY
NR 86 86 82 81 11 L us 60 m u7 66 ] a1 118 112 NA EE— N-1 MERRITT AREAR, NICOLA M.D., B.C.
RESISTIVITY (APP.) IN OHM FEET / 2w : | ~ ' RESISTIVITY (APP.) IN OHM FEET / 2n
38W 36W 34N 32W 30K 28K 26W 2UNW 22K 20KW 18W : 16W 14 12W 10W - 8W 6W U 2K 0 ' LINE NG@.- 3835
t : . . ! . : - ?t\\\\\\{\\\\\\t\\\ - : n : } \\\\L\\\\\\\{ . l\\\\\\\\L : A ! ' t ! .
METAL FACTOR (APP.) ' : - METAL FACTCR (APP.) ELECTRODE CONFIGURARTION
‘ ) —pe——NY ——>eY—>
NR 20 16 17 - 20 \-33/ 7.8 13 20 10 1 V\sll/ 13 NA _— N -1 T'El®;l'l , I‘®1 .
___/ \/ | < ~
1s 17 7.2 ° 21 G\ 21 12 11 <\ 11 N-2 \\\ /,/
: - PLOTTING '~ .~
15 TR 13 25 (oo 4.7 18 10 ﬁn Es\\ 16 N-3 POINT —>X X = 200°
N -4 ' SURFACE PROJECTION
' OF ANOMALOUS ZONES
N-5 A DEFINITE wesesmssm—
PROBABLE s
POSSIBLE 777~
, , _ , FREQUENCIES: __0.31-5.0 CPS DATE SURVEYED: _AUGC 1969
. 38W 36N 3N 32N 30K 28H 26H 24h 22 20W 184 - 16 14N 120 100 8W B4 4N 2W 0
A y . N L A 'n L ' A L L 'l A L i - ' L L L N ' ) S 'S i J ﬂPPHUVED: s - -« N
) -.»,
. ] v '_z /".,'/ h oﬁl .
FREQUENCY EFFECT (RPP.) IN % FREQUENCY EFFECT (APP.) IN % NOTE: CONTOURS AT 2t iR 2 Er e X\
LOGARITHMIC INTERVALS ¥ al
1.-1.5-2.-3.-5.-7,5-10 DATE: _ 2. KsF TINTAIN §
NR 1.9 1.4 1.4 0.9 1.0 0.9 0.9 2.0 1.3 0.8 1.0 0.6 1.4 NR _— N-1 ‘ » 8.
c X2
@ Lu9 @ Wi
1.6 1.0 0.5 0.4 0.5 - 0.9 0.1 0.9 1.2 1.3 1.8 1.8 N-2 ? Q‘_{II\/’&NE P
T ! ' ' "Ex'-D .
0.9 1.3 0.5 /1.1 1.0 /1—.5\\ 1.3 /1.5_\ /o.a ;h C\ N - 3, i Py Bate fort 25, 1370
- cP GEOPHYSICS
INDUCED POLARIZATION AND RESISTIVITY SUHVEY
N B S NOTE: THIS PLOT WAS PRODUCED WITH AN IBM 360/75 COMPUTER hm A CALCOMP PLOTTER




N-5
ODWG. NO.- 1.P.-535|-8
| N-4 | |
24s 184 167 99 g3 - 83 123 72 \1\2/* 86 78 90 83 — N-3 NURHNDH EXPLUHHT I UN
390 25y 190 18 222 85 - 1y 63 64 57 61 77 69 N-2 :
' MAB LRKE PROPERTY
NA 367 42 207 216 m 12 0 89 63 60 79 87 N-1 MERRITT AREA, NICOLA M.D., B.C.
RESISTIVITY (APP.) IN UHH FEET / 2n ‘ ‘ RESISTIVITY (APP.) IN OHM FEET '/ 2n
38K 36W 34yl 32K 30KW 28KW 26W 2YW 22K 20W 18K 16W 14W 12W 10W Bk 6W LN 2W LINE NO.- 4es
¢ . - . ! . L . ! A - t \\\\L\ \\\\\\l\\\\\\\ ‘\\\ \\\\{\\\ lllllllIlllllIIIIIIIIIIIIIIILI"llllIllllllIIll‘llllllllllllll"l:IIIIIllIIIIIIIIII:IIIIlIlIlllllllll:llllllIIlIlllllIl:llllll‘lllllllllllllllll!? : !
METAL FACTOR (APP.) , | | METAL FACTOR (APP.) ELECTRODE CONFIGURATION
) _ Y —>—NY —> =Y~
NA 5.2 12 18 19 21 12 4o 27 34 42 30 48 35 4o N -1 TI;@FL[ ['@1
.l___/ \/ \—I-/ - \\ /,
8.5 | 19 17 16 13 35 3y 35 33 us 4 40 b N -2 \\ e
Vd
: PLOTTING N .7
11 18 17 13 13 35 m m m 42 /-2;\ 33 al a2 39 —_— N-3 POINT —=>=X X = 200°*
N -4 SURFACE PROJECTION
OF ANOMALOUS ZONES
N-58 DEFINITE sssenm—
PROBABLE nnmnunm
POSSIBLE 2777/
FREQUENCIES: 0.31-5.0 CPS DATE SURVEYED: _ARUG 1969
380 384 3UW 32H 30M 280 26H 24N o 204 18K 16H 1N 1M 10 BN 8 W 2
FREQUENCY EFFECT (APP.) IN % ‘ FREQUENCY EFFECT (APP.) IN % NOTE: CONTOURS AT
' LOGARITHMIC INTERVALS
: 1.-1.5-2.-3.-5.-7.5-10
R i/ 2.9 3.7 3.0 3.3 2.9 2.8 3.3 N -1
[¥)
3.3 > 2.7 3.6 3.1 3.0 2.5 3.1 u.s N-2 o NGINE?’ .
' ¢ Apil 25, 1970
2.8 3.3 /2.3 2.7\ 3.5 3.4 m 4.1 2.8 3.2 ‘m 3.2 — N-3 , i By Dat: Apr
) .
- Mc PHAR GEOPHYSICS
' INDUCED POLARIZATION AND RESISTIVITY SURVEY
N - S NOTE: THIS PLOT WAS PRODUCED WITH AN 1BM 360/75 COMPUTER AND A CALCOMP PLOTTER




N-5
OWG. NO.- I1.P.-5351-9
N-4
1000 |, o 220 210 260 121 113 \1—50/ 80 69 69 . 96 . 83 — N-3 NORHNDH EXPLUHHT I ON
760 /ao uso 270 210 2 108 1y 96 63 63 7 N -2 : -
MAB LAKE PROPERTY
NA ‘js;\ 660 360 260 210 104 120 81 78 g2 /:s\ &9 N -1 "~ MERRITT AREA, NICOLA M.D., B.C.
RESISTIVITY (APP.) IN OHM FEET / 2n » ‘ RESISTIVITY (APP.) IN OHM FEET / 2n
384 36W 3UW 32K 30KW 28W 26K 24K 22H 20N 18K | 16W 14W 12W 10W BW 6W YW 2W ' ' LINE NO.- 4es
L ' i i ' i i I L A ' e L A ' L 1 A i [ L \\\\l\\\\\\\{\\\\\\\L? 1 }
METAL FACTOR (APP.) METAL FACTOR (APP.) ELECTRGDE CONF IGURATION
, X —>€—NY——>eX—>
NA 9.6 13 ' w 17 12 \m o 15 29 \15‘/ 22 N-1 rE[@FLI _ ‘[‘@1 .
\/ : PR \\ ’(
3.0 11 8.8 10 - 13 16 13 u 24 24 Q "N-2 \\\ : ,,’ .
' — T ; - PLOTTING ~ .~
8.1 /:.s\ Y 1y 18 /:;\ 16 1s 19 1S 18 _— N-3 , , POINT —>X X = 200°
N -4 : SURFARCE PROJECTION
' OF ANOMALOUS ZONES
N-5 DEFINITE s
PROBABLE nnumnnn
POSSIBLE #7777
FREQUENCIES: 0.31-5.0 CPS DATE SURVEYED: _AUG 1969
38 36 3uM 324 30M 284 26W 24 22m 204 18 16 1M 120 104 oW 6 U 1)
[ i A 1 i i 1 i i i i 1 A i J . gPPHOVED: ) ciCceg
FREQUENCY EFFECT (APP.) IN % ' ) FREQUENCY EFFECT (APP.) IN % NOTE: CONTOURS AT
) LOGARITHMIC INTERVALS
: , ' 1.-1.5-2.-3.-5.-7.5-10
N 2.1 2.2 2.0 2.9 2.0 2.0 1.8 1.4 1.5 1.2 1.8 1.3 1.3 N -1
2.3 2.3 2.0 2.0 2.3 2.1 1.7 1.5 1.1 1.5 1.7 Q N-2 ' : ‘
2.8 2.4 2.4 »/l—.;\ 2.1 2.1 1.7 m 1.4 1.3 1.6 1.3 m 1.5 — N-3 Caoury Date: Aprit 25, 1370
| - Mc PH OPHYSICS
INDUCED POLARIZATION AND RESISTIVITY SURVEY
N-5 NOTE: THIS PLOT WAS PRODUCED WITH AN IBM 350/75 COMPUTER AND R CALCOMP PLOTTER
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RESISTIVITY (APP.) IN OHM FEET / 2n RESISTIVITY (APP.) IN OHM FEET / 2n

. ) ) 38K 36K SI:IN | 32& 30W 28MW 22N 29N 18W 16 14N 12W ‘ 1gu B §H LLlH 2

NSNS NSNS N

METAL FACTOR (APP.) METAL' FACTOR (APP.)

18 \32/ 1.7 \s‘.-a/ 18 13 N
\_/ k__/

10 16 1 16 14 5.2 N
6.2 7.0 u.3 3.2 3.4 /;;\ 11 13 m 16 10 13 6.3 N
N
N

, . R e e e e a0 2 a 2 1o i i s i - - - ?

FREQUENCY EFFECT (APP.) IN % FREQUENCY EFFECT (APP.) IN %
1.7 2.8 2.1 2.0 1.7 2.8 2.7 1.0 0.7 1.1 1.4 N

L-___»//) \\\-—————:§::::::’//)

2.7 2.2 , 2.8 2.3 2.7 i.? 1.9 1.6 1.5 0.5 N
3.1 \ 2.7 m 2.6 '1.2\ 1.5 1.8 2.3 /_1-’1\ 1.7 1.8 1.4 0.7 N

S

DWG. NO.- I.P.-5351—10

NORANDA EXPLORATION
COMPANY LIMITED

MAB LAKE PROPERTY
MERRITT AREA, NICOLA M.D., B.C.

]

LINE NO.- 905

ELECTRODE CONFIGURATION

X —> N Y —>
\ 7
A Y e
’ N ’
A Y 7
N s

PLOTTING '\ ~
POINT —>X X = 200°

SURFACE PROJECTION
OF ANOMALOUS ZONES

DEFINITE =
PROBABLE s
POSSIBLE #2727~ ~

FREQUENCIES: __0,31-5,0 CPS
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McPHAR GEOPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY

NOTE: THIS PLOT WAS PRODUCED WITH AN IBM 360/7S COMPUTER AND R CALCOMP PLOTTER
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