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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 as ""'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 necessary 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
peolarization in the form of excess ions at the interfaces, to appreciably
reduce the amount of current flow through the metallic particle, This
pelarization 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 a2 small current flow which can be
measured on the surface of the ground as a decaying potential difference,

From an alternate 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,



The values of the per cent frequency effect or F, E, are
a measurement of the polarization in the rock mass. However, 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
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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 determnined by the location along the survey line of the center
point between the curreant 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 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, 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.
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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 méthod 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 expected 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 ecarth 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 TP measurement is basically obtained by measuring the
difference in potential or voltage { AV ) 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 current is very low due to poor electrode contact, or the
apparent resistivity is very low, or a combination of the two effects; the
value of {A V/} the change in potential will be toco 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 2 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 due to the geologic environment or
spurious electrical effects. The actual negative frequency effect value

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 sitnation and is described within

the body of the report.



METHOD USED IN PLOTYING DIPOLE-DIPOLE

INDUCED POLARIZATION AND RESISTIVITY RESULTS
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McPHAR GEOPHYSICS LIMITED
REPORT ON THE

INDUCED POLARIZATICN

AND RESISTIVITY SURVEY
PROJECT 114, COSEKA GRID

(RUN CLADMS)
SCHAFT CREEK AREA
LIARD MINING DIVISION, B.C.
FOR

PHELPS DODGE CORPORATION OF CANADA LTD.

1. INTRODUCTION

At the request of the company, McPhar Geophysics Limited have
completed an Induced Polarization and Resistivity survey on the Coseka Grid,
Project 114, for Phelps Dodge Corporation of Canada Ltd, The grid lies at
57°18'30" N latitude and 130°54' W longitude in the Schaft Creek area,
approximately 40 miles south of Telegraph Creek and is in the Liard Mining
Division of British Columbia, This work was carried out during July and
August of 1972,

Access to the grid is by helicopter from the Schaft Creek camp.

The purpose of the survey was to detect and outline any zones of
sulphide mineralization which may be of economic significance in the area

surveyed,
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Detailed geologic information was not available at the time that
this report was compiled.

A McPhar P660 frequency IP unit was used for the survey operating
at 0.3 Hz and 5,0 Hz. Measurements were recorded on four dipole separations,
{(n =1,2,3 and 4) using 200" dipoles.

The survey was conducted over the following claims, belisved to be

owned or held under option by Phelps Dodge GCorporation of Canada Litd.

RUN - 1,2,3,4,5

RUN - 10,11,12,13,14

Seven east-west lines were surveyed along with two north-

northeast striking lines in the northern portion of the grid,

2., PRESENTATION OF RESULTS

The Induced Polarization and Resistivity resuits are shown on

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

report,

Line Electrode Intervals Dwg., No.
3200N 200 feet IP 6027-1
2800N 200 foet IP 6027-2
2400N 200 feet IP 6027-3
2000N 200 feet IP 6027-4
1600N 200 feet 1P 6027-5
1200N 200 feet IP 6027-6
400N 200 feet IP 6027-7
'Yt 200 feet IP 6027-8

Al 200 feet iP 6027-9
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Also enclosed with this report is Dwg. I.P,.P, 4881, a plan map
of the Project 114, Coseka Grid at a scale of 1! = 200'. The definite, probable
and possible Induced Polarization anomalies are indicated by bars, in the
manner shown on the legend, on this plan map as well as on the data plots.
These bars represeat the surface projection of the anoﬁﬂous zones asg interpreted
from the location of the transmitter and receiver electrodes when the anomalous
values ware measured.

Since the Induced Polarization measurement is essentially an
averaging process, as are all p'otential methods, it is frequenily difficuilt to
exactly pinpeoint the source of an anomaly. Certainly, no anomaly can be
located with more accuracy than the electrode interval length; i, e. when using
200" electrode intervals the position of 2 narrow sulphide body can only be
determined to lie between two stations 200" apart. In order to definitely locate,
and fully evaluate; a narrow, shallow source it is necessary to use shorter
electrode intervals. In order to locate sources at some depth, larger electrode
intervals must be used, with a corresponding increase in the uncertainties
éf location, Therefore, while the centre of the indicated anomaly probably
corresponds fairly well with source, the length of the indicated énomaly along
the line should not be taken to represent the exact edges of the anomalous
material.

The claim boundary information shown on Dwg. 1.P.P. 4881 has
been taken from maps made available by the staff of Phelps Dodge Corporation

of Canada Ltd.

3. DISCUSSION OF RESULTS

In general, the anomalous IP responses of interest fall into three
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categories. There are responses of moderate amplitude from discrete,
localized sources; broader anomalous zones, usually of lower amplitude
and often flanking the stronger responses; as well as broad IP zones indicated
by ‘?requency Effect' expression but lying in high resistivity areas.

A geochemical survey hae also been carried out on the Coseka
grid.

Data recorded on each line will be discussed brieily.

Line 3200N
A definite anomaly is outliined between 2E and 4E. The anomaly
pattern indicates a ghallow source, which continues to depth. Anomalous

readinge of lower magnitude extend west to 4W and a possible extension east

to 6E ia suggested.

Line 2800N

On Line 2800N, definite anomalies extend from 2W to 4W and
from 0 to ZE with weaker anomalous resulte continuing to 8E. A source at
depth is indicated by the former anomaly while a broader, near surface source,
which continues to depth, is suggested for the latter definite anomaly.

A weakly anomalous zone which is outlined by 'Frequency Effect'
response within a high resistivity area extends west of 10W to the end of the
line. Although this response may be related to the higher resistivity, the zone
should be checked by diamond driiling.

A possible weak anomaly extends from l16E to 22E, where it is
incomplete. Further exploration would be dependent on encouraging results

from the main anomalies to the west.



- 5.

Results from Line 2800N outline several good targets to test the

different IP responses encountered on the Coseka grid.

Line 2400N

The disfinct anomaly between 2W and 6W outlines a source at an
approximate depth of 50!,

The near surface resistivity low from 0 to 4E is likely due to the

adjacent creek and swamp region.

Line 2000N

On Line 2000N, two probable anomalies centred at 0 and 5W, are
outlined at depth by the 'Frequency Effect' response. Both anomalies are
in the vicinity of above background copper geochemical values but correlate

with a low lying area.

Line 1600N

An anomaly, possible from 0 to ZE and probable from 2E to 4E
outlines a near surface source which continues to depth, The anomaly has

high associated ! Frequency Effect' response.

Line 1200N

A resistivity low was recorded between 10W and 12W. Due to
lack of associated frequency response and generally low soil copper values in
the area, the response is not considered significant. (Note: Two linee were

marked 1200N on the grid. This line is actually 1050N with reference to the

Base Line),



Line 460N

A strong snomaly from o source &t an approximate depth of 50
wan outlined between 16W and 14W,. Further investigetion (s warranted,
The possible anomaly, which continues eset to 4, is grimnr!iy due to the

effect of a surfsce resiotivity low and is of loss (utervest.

Liag "¥?

A near surisce anomaly was outlined betweon 12N and 34N, High
cappar valuee were recorded in thie vicinity on the geochemical line to the
south,

A broad rone of anoroalous 'Frequency Effect’ rosponss at Jepth
extands from 163N to 22N in an ares where copper geochemical rosults
have oxcoeded 1080 ppm. The zone lies on the side of a hill of moderats

slopa.,

Liwo 1200

A posaible andinaly has baen outlined by *Frequency Effect’
roadinga st dopth contred on ION,

A similar, hut broader, ancmaly extends from 18N to 24N ina
swampy rogion to the north, High copper valucs were obtained in the swamp

at 31N,

4. SUM MA RY AND CONCILUSBIONS

The Induced Folarization and Resistivity results have outlined
seaveral good diamond drill targets oa the Cosska Grid. It may be found that

the strongest rosponses ars due to cenceatrations of pyrite mineralisation



while weaker to moderate anomalies are of more interest,
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Therefore, drill

hole recommendations have been made to test each type of anomalous response

Dated:

November 28, 1972

encountered.
The following drill holes will serve to evaluate the anomalies,
Hole Location of Dip Direction Length
Collar
DDH-1 Line 2800N 45° grid west 350!
4E '
DDH-2 Line 2800N 45° grid west 350"
_ 6E
DDH-3 Line 2800N 45° grid east 350!
13w
DDH-4 Line 3200N 45° grid east 350!
I1E
DDH-5 Line 2400N 45° grid west 200!
‘ W
-’ DDH-6 Line 400N 45°  grid east 200!
13w
DDH-7 Line 'Y 45° grid north 350!
18N
Examples of IP results from porphyry type deposits are illustrated
in the Appendix, (0
McPHAR GEOPﬁgﬁE &n@x@n
7% f\fc
oF
. & /AN ULLAN
. N e 7
Co NS
Ashton W. M ‘Ui’_‘:‘@,
Geologist N N :
Og QGE \ljfwﬁ :
Peter K. Smith.
o Geophysmlslt
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ASSESSMENT DETAILS

PROPERTY: Project 114,
Coseka Grid

SPONSOR: Phelps Dodge Corporation
of Canada Ltd.

LOCATION: Schaft Creek
TYPE OF SURVEY: Induced Polarization
OPERATING MAN DAYS: 28

EQUIVALENT 8 HR.MAN DAYS: 42

CONSULTING MAN DAYS: 2
DRAUGHTING MAN DAYS: 5
TOTAL MAN DAYS: 49
CONSULTANTS:

MINING DIVISION: Liard

PROVINCE: British Columbia

DATE STARTED: July 18, 1972
DATE FINISHED: August 10, 1972
NUMBER OF STATIONS: 124
NUMBER OF READINGS: 1032

MILES OF LINE SURVEYED: 4,35

Ashton W, Mullan, 1440 Sandhurst Place, West Vancouver, B.C.
Peter K. Smith, 50 Parliament Street, Apt.2212, Toronto, Ontario.

FIELD TECHNICIANS:

J. MacNeil, 14 Gail Street, Apt. 2, Gait, Ontario.
E£. Lalonde, 18 Chapel Street, Thorold, Ontario.

Plus 2 Helpers: supplied by client

DRAUGHTSMEN:

. Hines, 114 Hillsview Drive, Richmond Hill, Ontario.
R. Koenig, 508 Cosburn Avenue, Toronto 6, ‘Ontarid.
F. Hurst, 230 Woburn Avenue, Toronto 12, Ontarioc.

Dated: November 28, 1972




STATEMENT OF COST

Phelps Dodge Corporation of Canada 1td.

~ Project 114

Coseka Grid

Crew:

J. MacNeil - E, Lalonde

6-3/4 days Cperating @ $250.00/day
3/4 day Preparation )

1 day Bad Weather) 24 days @ $100.00/day
3 day Standby )

Expenses - prorated @ 6-3/4,21.3/4

Air Fare 69.20
Alr lift 144. 35
Taxis 10.59
Meals and Accommedation 35.10
Freight and Brokerage 70.29
Supplies 15,43
_ 344.96
+10% 34,50
Note: Helicopter transport, food and room and

Dated: Nov?,mber 28 J

2 Helpers supplied by Pheips Dodge Corporation
of Canada Litd,

BRITlun
OLUMQ

g‘
’Vc;n\a;,

Geologist "

Declared before me ai ke S N

of I inthe .
citih Gorumbd ACOUVER, B, C.

ovipce of:

day of

qu_liﬁﬁu‘a.o:'

A ’\’1 By Mot L AN PR

$1,687.50

225.00

379.46

$20291-96



-10 -

CERTIFICATE

I, Ashton W. Mullan, of the City of Vancouver, in the Province

of British Columbia, bhereby certify:

| That I am a geologist and a fellow of the Geological Association
of Canada with a business address at Suite 811, 837 West Hastings Street,
Vancouver, B.C.

2. That I am régistered as a member of the Association of
Professional Engineers of the Provinces of Ontario and British Columbia.

3. That [ hold a B.Sc. degree from McGill University.

4. That I have been practising my profession as a geologist for
about twenty years.

5. I have no direct or indirect interest, nor do I expect to receive
any interest directly or indirectly, in the property or securities of
Phelps Dodge Corporation of Canada Ltd., or any affiliate.

6. The statements made in this report are based on 2 study of
published geological literature and unpublished private reports.

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

and qualification requirements but not for advertising purposes.

Dated at Toronto

Thie 28th day of November 1972

"R'B"“S"c;. P JEng.
OLyme’ oy

“gc‘asz‘-sﬁ d
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CERTIFICATE

I, Peter Kinsmen Smith, of the city of Toronta, in the

Province of Ontario, hereby certify:

1, That I am a geologist/geophysicist with a business addre.ss
at 139 Bond Avenue, Don Mills, Ontario.
2. I am a graduate of the University of British Columbia with a .

B.Sc. degree in Honours geology and geophysaics, (1970).

3. I am a member of the Society of Exploration Geophysicists.
4. I have been practising my profession for 2 years.
5, I have no direct or indirect interest, nor do I expect to receive

any interest directly or indirectly, in the property or securities of
Phelps Dodge Corporation of Canada Ltd,, or any afﬁiiate.

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

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

and qualification requirements but not for advertising purposes,

Dated at Toronto

This 28th day of November 1972

Peter K. Smith, B.Sec.



McPHAR GEOPHYSICS

APPENDIX

EXPECTED IP ANOMALIES FROM "PORPHYRY COPPER" TYPE
ZONES OF DISSEMINATED SULPHIDE MINERALIZATION

Qur experience in other areas has shown that the induced
polarization method can be successfully used to locate, and outline,
zones of disseminated sulphide mineralization of the "porphyry copper’
type. In most cases the interpretation of the IP results is simple and
straightforward. The results shown in Figure ] and Figure 2 are typical.
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The source of the moderate magnitude IP anomaly shown in
Figure 1 contains approximately 4% metallic mineralization. The zone is
of limited lateral extent and enough copper is present to make the minerali-
zation ''"ore grade'. The presence of the surface oxidation can be seen in
the fact that the apparent I[P effects increase for n = 2.
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The IP anomaly shown in Figure 2 has about the same magnitude
as that described above. It should be noted that appreciably greater con-
centrations of metallic mineralization are present; further, there is little
or no copper present. These results illustrate the fact that IP results can
not be used to determine the exact amount of metallic mineralization present
or to determine the economic importance of a mineralized zone. In some
geologic situations zoning is present; the zones of mineralization of greatest
economic value may contain less total metallic mineralization than other
zones in the same general area.



In the proper geologic environment, the method will detect even
very low concentrations of metallic mineralization. The IP results shown
in Figure 3 located the ore zone at the Brenda Property near Peachland,
B.C. The zone contains 1.0 to 1.5 per cent metallic mineralization; how -
ever, the mineralization is "ore grade' because only molybdenite and chalco-

pyrite are present.
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’ n-2 c7 3
FREQUENCIES - 0318 5-0 CPS. 3 ————0
: n-q4 23] 57 159

a3 —att— NE —p— § —

r‘;:;ll Icl 24w 20W  BW  12W 2E 6E 20E

A —r
AN rd \ \\
N s _ DISSEMINATED \
A4 SULPHIDE zoue—- IH. to 15
J 3 SULPHIBES \
AN

SN

X EQUALS 400 FEET

F1G6.3




188 —~dd'| 'OMQ

McPHAR GEOPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY
PLAN MAP

RUN 44
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R

RUN 10

RUN 62 ]
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r L rrrrgsrs 11111.1111111‘?200'

RUN 64

H
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P4
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#
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I

l i

1 \ & L~2000N

i I'lll.llllllll.llll illlllll'llllll.llllll'll"lllllll!l.' 200‘

i
RUN 5
| |
RUN 2 ‘ RUN 3 }
1
\ —% L_1600N
iow roe rrrys F
EY !_'_ i
| |
!
¢ L—1200N 1
'Illllllzoo‘
!
|
t
i i
{
|
l I

| RUN 4
’ 0
11;111m1111111111.r1111/1/111.zoo' ) L—400N

CORONG - u,i — e e - ‘1\

| |

| i

!
!
l I
l
L ! 3
-
-
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———— - = —_ o l
R
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l
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RUN 21 ! Danar'mant of RUN 20
Mines and Patrolzum Resources

ASSEIS.E.T RIPURT

NO.;B gq MAP"I ‘

RUN 8

NOTE. TO ACCOMPANY GEOPHYSICAL REPORT FOR
PHELPS -DODGE CORPORATION OF CANADA LTOD,
PROJECT 114, COSEKA GRID, SHAFT CREEK
AREA, LIARD MD, B.C 8Y AW.MULLAN (P ENG)
AND PK.SMITH (GEOPHYSICIST)

DATED — NOV. 28,1972,

RUN 7

RUN 8

LOCATION MAP
ONE INCH TO TWENTY MILES

24 | 2800 N

SURFACE PRGJECTION
GF ANOMALDUS ZONES

CEFINITE seoa———
PROBABLE geapanprasunnnsansern

POSSIBLE s~wxwawwwwwn

Number ot the end of aramaly
indicotes electrode interval -

PHELPS DODGE CORPORATION OF CANADA LTD.

PROJECT it4, COSEKA,GRID
SCHAFT CREEK AREA, LIARD M.D., B.C.

SCALE
ONE INCH EQUALS TWO HUNDRED FEET

398

A W, MULLAN

cBRiTISH
Naig %;].2

DWG. .PR—488I




DWG. NO.- I.P.-6027—2

. 209 287 4so 416 225 220 656 ) N9 329 s 687 oy N -4 . .
. - é,, /., AN o S w ._s| PHELPS DODGE CORPORATION
1008 750 51 268 25 201 e 880 811 339 304 ~ yss 232 » N -2 : -
\ | - PROJECT 114, COSEKAR GRID,
RN 1020 08 979 22 131 215 438 - UM 6N o6 [2;\\ Y36 208 /// 508 —— .N-1 SCHAFT CREEK AREA, LIARD M.D., B.C.
RESISTIVITY (APP.) IN OHM rcET /7 2n | RESISTIVITY (APP.) IN OHM FEET / 2n
LCREEK ] CREEK
18H 16W ° 14 W 12K 10K 8H 6K UK 2H 0 2E LE 6E 8E 10€ 12E . 14E 16E 18E 20E 22E ME LINE NO.-2800N
?/111111111111111111114 ﬁlllllllllllllllll—lIIIIIIIIIIIIIIIIIIII / 'IIIIIIIIIIIIIIIIIIIII?
M:TAL FACTOR (APP.) METAL FACTOR (RPP,) ELECTRODE CONFIGURATION
Y —p——NY DY —>
2.4 5.0 19 20 9.6 13 6.9 12 12 — N -1 rEr@P'[ | : I
N\ A < i
5.4 12 27 % 13 13 8.5 16 — N-2 N R
| ‘ PLOTIING "\ .7
i3 o9 1" C 7.“’ N -3 POINT —»X X = 200FT
13 12 20 28 7.8 N-U SURFACE PROJECTION

OF ANOMALOUS ZONES

2.7
N-5 DEFINITE weesssssm
PROBABLE ssnnnsssananans
POSSIBLE 7777~

FREQUENCIES: __0Q,31-5.0 HZ

18 W 160 UL 12M 10W -] L1 UMW 4. 0 2E 4E 6E 8E 10E. 12€ I E 16E 18E 20E 2€ AE

FREQUENCY EFFECT (APP.) IN 4 | FREQUENCY EFFECT (RPP.) IN % NOTE:  CONTOURS AT -
‘ LOBGARITHMIC  INTERVALS
5.5 . . . 6.1 . 8.2 .0 6.1 6.9 —_ N-1 1.-1.5-2.-8.-5.-7.5-10

6.4 $.0 .6 3.y ' N-2

6.1 .5 .5 3.1 N-3

3 . - McPHAR GEOPHYSICS
INDUCED POLARIZATION AND RESISTIVITY SURVEY
N-5

NOTE« THIS PLOT WARS PRODUCED BY MCPHAR COMPUTER DIVISION




N-§ N-5
N-4 N-~4§
N-3 n N-3
N-2 o \ t N-2
N -1 rrzs\\\ 629 27 251 148 312 480 N-1
RESISTIVITY (APP.) IN OHM FEET / 2n RESISTIVITY {(APP.) IN OHM FEET / 2w
10K oW EH L] 2n 0 2t HE creex 5{ BE
: ' r - : P Al !
METAL FRCTOR (APP.) METAL FACTOR (APP.)
N-1 1.7 y, 4.2 4§ X 23 13 \ 6.7 -1
v
N-2 u.1 /;@ ) ae\ 6.4 N-2
N-3 s 19 8.7 15 18 N-3
N-4 2 /7 1\ m 1 N-4
989 -
194 8N 8 uM 2u 9 | 2E WE 8E

FREQUENCY EFFECT (APP.) IN X

N -1 3.0
N-2
N-3
N-14§
N-5

FREQUENCY EFFECT (APP,) IN ¥

3.1

N-1
N-2
N-3
N-4
N-§

DWG. NO.- I1.P.-6027—3

PHELPS DODGE CORPORATION
OF CANARDA LTD.

PROJECT 114, COSEKA GRIO,
SCHAFT CREEK AREA, LIARD M.D., B.C.

LINE NO.-240ON

ELECTRODE CONF IGURATION
AN Y =X

Y .
b 7’
b ’

A 7’

’

LY
PLOTTING N .7
POINT ——=X X = 200FT

SURFACE PROECTION
OF ANCHALOUS ZONES

DEFINITE e
PRODRBLE  unnisnsiss
POSSIBLE 7z7~7 777

FREQUENCIES: _0,31-0.0 HZ

NOTE: CONTOURS AT
LOGARITHMIC INTERVALS
1.-1.5-2.-8.-5.-7.5-10

McPHAR GEOPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY
NOTE: THIS PLOT MRS PAGOUCED BY MCPHAR COMPUTER DIVISION




N-5 N-5
N - 4§ 2194 m 603 N-U4
—_— J
N-3 1168 \a 196 N-3
N -2 833 \1011 1373 918 N=-2
Noy —— 960 /_’\\ 133 N 439 N -1
RESISTIVITY {RPP.) IN OHM FEET / 2= RESISTIVITY (APP,) IN OHM FEET 7/ en
I‘BlH ISIH l!&lH 1_2.14 LQH -B’H "_S‘H QJ:SMMP— W p Z.E IILE SJE
SERNNSEANERANRENNY T L L L Ly,
METAL FACTOR (APP.) METAL rACTOR (APP.)
N-1 — o \a-.:/ O 15 \ 1 N-1
N-2 2.2 2.4 2.1 28 1 h-2
N-3 2.9 1.5 x N-3
N-U 1.5 1.8 10 N-N
N-5 8 q N-5
18W 16N 14M 120 194 8N sH N 24 0 6E
FREQUENCY EFFECT (APP.) IN % FREQUENCY EFFECT (AFP.) IN %
N-1 —— 1.9 1.8 2.8 2.7 2.5 2.1 1.3 2.8 L1 .. N-
B
N-2 2.1 2. 2.9 2.9 .8 N-2
N-3 2.7 5.4 .5 8.8 €7 N-3
N-U 3.2 8,2 /z._;\ 5.9 .5 8.5 6.1 N-U
N-65 N-S

OWG. NO.- I.P.-6027—4

PHELPS DODGE CORPORATION
OF CANADA LTD.

PROJECT 114, COSEKA GRID,
SCHAFT CREEK RREA, LIARD M.D., B.C.

LINE NO.- 2000N

ELECTRODE CONFIGUAATION
Xt N — DY

S L]

[ LS 4

PLOTTING “\ .7

N/

POINT —=X X =

200FT

SURFACE PRO JELTION
OF ANOMALOUS ZONES

DEFINITE oo
PROBOBLE snnnuum
POSSIBLE 272727

FREQUENCIES: _ 0.31-S.0 HZ
NOTE: 'CONTOURS - AT

LOGARITHMIC INTERVALS
lo ""l . 5—20 —3._5- "'7‘ 5-10

McPHAR GEOPHYSICS

INDUCED POLRRIZATION AND RESISTIVITY SURVEY
NOTEs THIS PLOT WAS PACDUCED BY NCPHAR COWPUTER DIVISION




N-5 N-S
N - U 490 866 569 621 N -4
N-3 y32 LT acl €01 | N-3
N-2 9% ) m 966 ft///,//r s2¢ N-2
N-] —— 5% 680 N w %2 635 A w22 N- 1
RESISTIVITY (APP.} IN OMM FEET / 2n RESISTIVITY (APP.) IN OHM FEET / 2n
10W 8H ‘6N XL 2W 0 2€ 4E 6E 8E
TOs s s annmnnans ~TCREER TN
METAL FRCTOR (APP.) METAL FARCTOR (APP.)
N-1 4.8 5.0 \:/ Q:j 1 8.5 8.3 N-1
\N~—
N-2 4.5 7.0 6.4 5.0 1) 8.0 N-2
N-3 X 4.0 8.1 8.0 (; N-3
N-4 8.2 4.5 12 11 - NN
N-5S q 8 q N-5
1% 8N 6H WM 2u ) 2E GE &£ at
FREQUENCY EFFECT (APP.) IN % FREQUENCY EFFECT (RPP.) 1IN %
N-1 ——u 2.9 / 3.4 5.8 9.9 N-1
N-2 .2 w7 N-2
N-3 s.2 e N-3
N-U N-UY
N-5 N-9

DWG. NB.- 1.P.-_6027—5

PHELPS DODGE CORPORATION
OF CANARBA LTD.

PROJECT 114, COSEKR GRID,
SCHAFT CREEK AREA, LIARD M.D., B.C.

LINE NO.- 160ON

ELECTRODE CONF {GURRTION
YN — > —>

< 7 l
~ 7
“ re
~ 7/

s/

N,
PLOTTING '\ .~

POINT —=X X = 200F7

SURFACE PROJECTION
OF ANOMALOUS ZONES

DEFINITE e
PROBABLE amivinntsatzn
POSSIBLE 272777

FREQUENCIES: _0Q,31-0,0 HE

DATE 3URV g""
&

NOTE: CONTOURS AT
LOGARITHMIC INTERVALS
1 . -1 55-2u -3! _5- -70 5-10

McPHAR GEOPHYSICS

~ INDUCED POLARIZATION AND RESISTIVITY SURVEY
NOTEs THIS PLOT HRS PRODUCED BY MCPHAR COMPUTER DIVISION




! _ . .
N-§ N-S ' l
6027—6

DWG. NO.- 1.P.-6027—6 _
PHELPS DODGE CORPORATION

N -3 1050 1359 _ ‘
N-2 b Q‘
o1 —— w0 L m S m 81 2o — N-} SCHAFT CREEK RRER, LIARD M.D., B.C.

OF CANADA LTD.
PROJECT tiy4, COSEKA GRIO,

RESISTIVITY (APP.) IN OHM FEET / 2w RESISTIVITY (RPP.) IN OHM FEET / 2w
22 20M - 18H 16H 14K C12H 10W 8H 6N UK 2K 0 LINE NO.- 1200N
L A & W W
METAL FACTOR (PP.) METAL FACTOR (APP.) ELECTRODE CONFIGURRT 10N
D G o e S o E
N-1 — a2 2.8 5.3 s9 —— N-1 TEI®I:L[ I:I
‘\\ f,,
N-2 2.9 2.0 60 ( es N-2 N 7
' PLOTTING "\ 7
N-3 . . o1 N-$ PBINT —»x X = 200FT

N -4 20 N -1 SURFACE PROJECTION

OF ANOMALOUS ZONES

\ . . . /;;_
N-5 N-5 DEFINITE eomeemusas
PROBABLE  sisssssansiaess
POSSIBLE 27727/

FREQUENCIES: _ 0,31-5.0 HZ DATE SURVEY

24 MNu 18 W i§H L) 124 10M 8H 8 W 4§ W 2N 0

FREQUENCY EFFECT APP.) IN % FREQUENCY EFFECT (APP.) IN ¥ NOTEx 'cou'mas ar

LOGARITHMIC INTERVALS
N -1 20 \m \\ - - 1.~1.5-2.~3.-5.-7.5-10
N-2 2.3 2.5 3.3 N-~-2
N-3 2.9 N-3 '
- 3 . McPHAR GEOPHYSICS
INDUCED POLARIZATION AND RESISTIVITY SURVEY

N-5 N-5

NOTE: THIS PLOT WAS PRODUCED 8Y MCPHAR COMNPUTER DIVISION




-5 N -
_y 1230 537 218 335 296 516 N -
NS N
-3 1593 983 257 252 212 P 2n N -
-2 1747 1261 449 2, 168 N -
-1 987 \\ 1600 539 439 177 1S5 268 N -
RESISTIVITY (APP.} IN OHM FEET / 2n RESISTIVITY (APP.) IN OHM FEET / 2w
CREEK
2en 20u 18K 16K 14N 12K 10K 8u 5H 4K 2u 0
PP P A A AV A gV G g A A A A A AN G S A S
METAL FACTOR (APP.} METAL FACTOR (RPP.)
-1 2.3 Q = y \QM N -
\_

-< i3 i 19 N -
-3 13 5 N -
-4 A 5.0_— ' N -
: 5989
2R M 18N 164 YW 12 IO 8w 6W | Ww 2u 0
FREQUENCY EFFECT (RPP.) IN % FREQUENCY EFFECT (RPP.} IN ¥

-1 2.2 \ 1.7 N -
-2 N -
-3 N -
-y N -
-5 N -

OWG. NO.- I.P.-6027—7

PHELPS DODGE CORPORATION
OF CANARDA LTD.

PROJECT 114, COSEKR GRID,
SCHARFT CREEK AREA, LIARD M.D., B.C.

LINE NO.- YOON

ELECTRODE CONFIGURATION

L e e e ) e & e e
Y B 7
AN /’
~ 7’
~ s
N s

\ s

PLOTTING '~ ~
POINT —=X X = 200FT

SURFARCE PROJECTION
OF ANOMALOUS ZONES

DEFINITE w—————
PROBABRLE 'yintninniun
POSSIBLE #7777,

FREQUENCIES: __ 0,31 5.0 HZ

DRTE SURVEYED: _ ML 1972

NOTE: - CONTOURS AT -
LOGARITHMIC INTERVALS
l 0-1 .5-2.“‘3."5. “7-5-10

McPHAR GEOPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY
NOTEs THIS PLOT WAS PRODUCED BY MCPHAR COMPUTER DIVISION




N-5
DWG. NO.- 1.P.-6027—8
906 \\ess 713/ ™ 928 830 998 83 905 N - 4§ -
1248 o7 856 725 912 o84 758 726 1044 N -2 : B
/—r\ , PROJECT 114, COSEKAR GRID,
nz %00 1181 1218 1020 670 635 7% 832 %1 802 1084 — N -1 ~ SCHAFT CREEK AREA, LIARD M.D., B.C.
RESISTIVITY (APP.) IN OHM FEET / 2n , RESISTIVITY (APP.) IN OHM FEET / 2n
0 . 2N . uN ... BN . 8N .7 10N ., 12N .. 1uN . 16N . - I8N . 20N - 2N 24N 26N 28N LINE NO.- Y
‘ /—’EEE}EVK |V 4V 4V 4V 4V 4 & /| IV P VL AV D 4V 45 S 4V 4V 4V 4V 4V 4V & 4V 4V 4V 4 4 * +
METAL FACTOR (RPP.) METAL FACTOR (APP.) ELECTRODE CONFIGURATIOGN
Y NN DY >
2.4 2.4 . 4.9 2.6 1.9 2.2 —— N-1 , |-E[®1_-L[ I@-l
v . . ‘\\ ,/7
1.8 2.5 2.6 2.0 N-2 N 7
) PLOTTING v .~
2.7 3.9 2.2 3.9 N -3 POINT —>X X = 200FT
a1 3.8 N - U SURFACE PROJECTION
OF ANOMALOUS ZONES
' N -5 DEFINITE  sessmmm—
PROBABLE usnsnstienn
POSSIBLE 727777
0 2N L 6N 8N oN 12N 14N 16N 18N 20N N N ; 28N rECENEIES: e 3%’?& Op=
( ] \ 1 ) _10 2 4 1 ) ) 2N AN 26N ] : : PP @o;/:._tvo& *{fﬁ,\;\
FREQUENCY EFFECT (RPP,) IN % FREQUENCY EFFECT (APP.) IN % NOTE s CONTOURS © AT " ,,;"‘" %
LOGARITHMIC INTERVALS SRITISH §
27 . 22 1.8 2.4 . Le 2.0 1.7 2.9 —_ N-1 1.-1.5-2.-3.-5.-7.5-10 0AT s 1 <’
U Q“\:/»VG’NE"E;ﬁ
. et = P )
2.3 2.0 2.7 2.0 1.9 2.1 N-2
© 3.5 ) 1.8 2.1 u.0 3.8 3.4 N-3
McPHAR GEOPHYSICS
2.1 . . . . 2.1 3.4 4.2 3N N - 4§
INDUCED POLARIZATION AND RESISTIVITY SURVEY
N -5 NOTE: THIS PLOT WARS PRODUCED BY MCPHAR COMPUTER OIVISION




610 420 370 us2 399 o C/ 33 318 N
621 49 320 368 0 320 390 384 /266 260 N
588 uss 6 e 247 256 228 an/;\goe N
__‘—_‘_———\_

575 122 313 312 228 /ws’ 154 115 155 168 185 / 8 N

RESISTIVITY (APP.) IN OHM FEET / 2n RESISTIVITY (APP.) IN OHM FEET / 2n

CREEK I SWAMP

0 |2N L UN - BN . 8N " 10N 12N 14N .- 16N ... 18N . . 20N . 22N 24N 26N 28N

1 1 1 i . 1 S 1 hd 1 1 1

LW 4 4V 4V 4V 4V &) VY YIYYYIEYIIIIFZE

METAL FACTOR (APP.)

, s s

METAL FACTOR (RPP.)

9.0 8.0 13 10 12 17 \( 5.4 N
N
6.0 6.1 10 1 16 N
4.7 ) 13 1 4 N
5.1 / 17 17 N
5989
SRACKETEE NUMBES S PICKET ON GROU
0 2N YN 6N BN 10N 12N 14N 16N 18N 20N {§£? 24N 26N 28N
FREQUENCY EFFECT (APP.) IN % FREQUENCY EFFECT (RPP.} IN %
5.2 5.8 4.0 4.0 2.4 2.9 \\\:j,/7 3.0 3.2 4.0 N
- N/
3.5 u.1 é/u.e 3.9 2.7 4.9 N
3.7 5.6 5.4 3.1 9.7 3.2 3.7 N
3.1 //,’;:\\\ 5.4 3.9 K//’;:\\\\ 3.7 N

DWG. NO.- I.P.-6027—9

PHELPS DODGE CORPORATION
OF CANADA LTD.

PROJECT 114, COSEKAR GRID,
SCHAFT CREEK AREA, LIARD M.D., B.C. -

LINE NO.- Z_

ELECTRODE CONFIGURATION

)Y —>e—NY —>—)—>
N\ Ve
N\ 7/
N 7
AN /
N\ V4

PLOTTING N/
POINT —>»X X = 200FT

SURFACE PROJECTION
GF ANOMALOUS ZONES

DEFINITE o
PRGBABLE 1usunsnun
PASSIBLE 7777 7~

FREQUENCIES: __0Q,31-9,0 HZ DATE SURVEY. gaﬂtﬂ:\\lﬂlz_

NOTE: CONTOURS AT
LOGARITHMIC INTERVALS
1 . _1 - 5—2- —3. ‘5- —70 5“10

McPHAR GEOPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY
NOTE: THIS PLOT WAS PAODUCED BY MCPHAR COMPUTER DIVISION




160 212
666 186 158
s \:5%\!='P
1011 \ 823 568 157

"RESISTIVITY (RPP.) IN OHM FEET / 2n

CREEK
120 10W BN . 6K . / 4K

2H

0.. 2E YE-

'] )

206 262 420 o
\___ |
319 %7 677 s N
206 o 5% s72 N
% 206 . |

382 N

RESISTIVITY (APP.) IN OHM FEET / 2n

6E 8E 10E 12E IE 16E

/ T T

METAL FACTOR (RPP.)

TN S S S S IS 4

METAL FACTOR (RPP.)

-1 2.9 2.9 2.8 13 16 9.7 N
-2 U4 2.1 18 19 8.7 6.1 N
-3 5.9 16 20 19 8.7 6.4 N
- U 20 21 15 13 7.2 A N
12M 10M 8N 6K uN 2N 0 o€ NE 6E 8E 10E 12E 4E 16E .
FREQUENCY EFFECT (APP.) IN % FREQUENCY EFFECT (ARPP.) IN %
-1 2.9 2.4 1.6 2.0 9.1 N
-2 ’;\1.7 2.4 3.0 . N
-3 3.5 3.0 3.2 N
-4 3.2 .5 .5 ) N
-5 N

DWG. NO.- 1.P.-6027—|

PHELPS DODGE CORPORATION
OF CANADA LTD.

PROJECT 114, COSEKA GRID,
SCHAFT CREEK RAREA, LIARD M.D., B.C.

LINE NO.- 3200N

ELECTRODE CONFIGURATION

YN (—>e—X—>
\ ’
\ ’

4
N\ /

\
PLOTTING '\ -~
POINT —>X X = 200FT

SURFACE PROJECTION
OF ANOMALOUS ZONES

DEFINITE s—
PROBABLE nninnssnn
POSSIBLE 7 ~2~2~2~

FREQUENCIES: __(0,31-5.0 HZ DATE SURVEYED, QUG 1972
| “oF Ess/"g/-;}

NOTE: CONTOURS - AT
LOGARITHMIC INTERVALS
l. "l - 5-2. _Sn -s. —70 5-10

McPHAR GEOPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY
NOTE: THIS PLOT WAS PRODUCED BY MCPHAR COMPUTER DIVISION






