- L7755

[/ OFL)74

CUC/ TN
REPCRT ON THE
INDUCED POLARIZATION
AND RESISTIVITY SURVEY
ON THE
MIX CLAIM GROUP
MESS CREEK AREA
FOR
PHELPS DODGE CORPORATION OQF CANADA LTD.

BY

DAVID K. FOUNTAIN, P.ENG.

——AND .

D. J. MISENER BhD.

' -
fnln-?ﬁ - I O L &

NAME AND LOCATION QF PROPERTY

-

-—- \I

MIX CLAIM GROUP, MESS CREEK AREA, B.C.
LIARD MINING DIVISION, B.C. 57 18'40"N, 130° 54'W
DATE STARTED: JULY 12, 1973
DATE FINISHED: AUGUST 7, 1973



Pari A

Part ¥ :

i

e

TAELE OF CONTENTS

Notes on theory and field procedure

Report

Introduction

Sregentation of Results
TArevasion of Deaulls

“wr prary and Conclusions
Assesnrant Detalls
Stateent of Tost
Certificate - i, ¥, Fountain
Certificate - 0, J, Misener

Anpandix

Mustrations
Flan b ap {in pocket)

IR Dmta lots

8 pages

15 pages Page

3

i0
12
13
14

15

21 pleces
owg. 1. P. P, 4915

wgs, IP 6097-1 to -20



McPHAR GEOPHYSICS

REFPORT ON THE
INDUCF.O PCLARIZATION AND RESISTIVITY SURVFY
MIX CLAIM GROUP
M ESS CREEK AREA

LIAR O MINING DIVISION, ERITISH COLUMEIA
FOR

FPHELPS o0 oGk CORPORATION CF CANA DA LIMITZ D

1o INTRCOUCTICHN

Ax the request of Phelps Dodge Corporation of Canada Lirited,
L cPhar Geophyeice Con:pany have corn-pleted an Induced FPolarisation and
Jesistivity Survey on the M ix Clalm Group. The survey grigd lies at
57*18'40" N Latitude and 130°54' W Longitude in the Mase Creek area,
approximately 40 n:iles south of Telegraph Creek, I ritish Colun'tia, The
work was carried out during July and August of 1973,

Access to the clain: group is by helicopter fron: the Schaft Creek
air strip.

The purpose of the survey was to detect and outline any
vones of sulphide . ineralization which may e of sconon:ic significance
in the area surveyed,

The area is belioved to be underlain by Upper 1riasaic volecanic
rocks which strike predon:inately north-sguth parallel to the Mess Creek fault

rone. Of interest within the clalm: block is a lengthy north-trending siteration



zone which appears to be fault influenced. Weakly disseminated hemative,
magnetite, pyrite and chalcopyrite occur within the alteration sone, Local
concentration of the sulphide n.inerals may occur,

Previous work includes geophysical, geochemical and IP surveys
as well as diamond drilling, The previous IP survey report was available
to the author at the tinr.e of writing this report.

A hMcPhar 660 frequency IP unit was used for the survey, operating
at 0.3 Hr and 5.0 He. ) essurements were recorded on four dipole separations,
(n=1,2,3, and 4) using 200’ dipoles.

In sorne cases, measurements were 3lao recorded at 100' dipols
separations (o = 1,2,3 and 4) in order to cbtain & more detsiled representa-
tion over anomalous zones,

The survey was conducted over the following clainms, believed
to be owned or held under option by Phelps Dodge Corporation of Canads
Limrited.

Mix - 13, 14, 15, 16, 17, 18, 19, 20,

23, 24, 25, 26, 27, 28, 29,
34, 35, 36, 37, 38, 39,

42, 43, 44, 45, 46, 47, 48,

51, 52, 53, 54, 55, 56, 57, 58,

61, 62, 63, b4, 65, b6,

2, PRESENTATION OF RESULTS

The Induced rolarization and RAesistivity results are shown en

the following data plots in the rrmanner descriled in the notes preceding this



report,
Line Elsctrode Intervals Dwg. No,
2400E 200 feet IP 6097-1
24008 200 feet 1P 6097-2
BOON 200 faet IP 6097-3
1200N 200 feet IP 6097-4
2800N 100 feet 1P 6097-3
3200N 100 feet IP 6097-6
3600N 200 feat IP 6097-7
4000N 200 fest IP 4097-8
100 feet IP 6097-9
4400N 200 feet 1P 6097-10
4800N 200 feet iIP §097-11
5200N 200 feet IP 6097-~12
56 00N 200 feet IP 6097-13
6000N 200 feot 1P §097-14
6400N 200 feet IP 6097-15
7200N 200 feet IP 6097-16
8000N 200 fest 1P 609717
8800N 200 feet IP 6097-18
600N 200 feet 1P 6097-19

Lape line 200 feet 1P 6097~-20



Also snclosed with tiis report is Dwg, [.P,. P, 4915, a plan map
of the Mix Clairn Group Grid st & scale of !V = 400', The definite, probable
and posasible Induced Polarization anomslies are indicated by bars, in the
mrannar shown on the legend, on this plan map as wall as on the data plots.
These bars represent the surfacs projection of the anomalous zones as
interpreted from the location of the transmitter and receiver elactrodes
when the anon:alous values were measured,

Since the Induced Polarization neasurerent is essentizlly an
averaging process, as are all potential metheds, it is frequently difficult
to exactly pinpoint the source of an anomaly. Certainly, no anomaly can
be located with more accuracy than the electrad e interval length; i.e. when
using 200' electrode intervals the position of 2 narrow sulphide body can
only be dsterrined to lie between two stations 200' apart. In order to
definitely locate, and fully evaluate, & narrow, shallow source it is neces-
BAry to use shorter slectrode intervals. In order to locate sources at some
depth, larger electrode intervals nust be uszed, with @ corresponding incresse
in the uncertainties of location. Therefore, while the centre of the indicated
anon aly probably corresponds fairly well with source, the length of the
{indicated anorn-aly along the line should not be taken to represent the exact
sdges of the anon:alous material,

The clairr. toundary information shown on Dwg, I, P. P, 4915 haas
been taken from 1n:2ps made avallable by the staff of FPhelps gdge

Corporstion of Canada Limited,
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3. DISCUSSION OF RESULTS

The anomalous responses detected in this survey fall into three
categories. A pun-ber of moderste-to-good anamalies from discrets socurces;
broader and weaker rones which are usually assoclated with the stronger
anorralies as well as broad weakly anomalous zones which are not connected
with a strong response,

Oata recorded on each line will be discussed separately.

Line 2400F

A probable anomaly is outlined between 285 and 265. The anomaly
pattern suggests tabular near-suriace anomaly of liniited extent, I'he xone

may possibly extend to 31F and to 235 as indicated by the anonalous P.F. F,

Line 240

The majority of this line exhibits anomsloua M. F. and P.F. ¥,
A definite, near-surface anomaly sxtends frawr 27K to 29E. The zone
continues west to 22E, Eetween 20¥ and 22E the anamalous M, F, incresse
st depth. The sone possibly extends as {ar west as 18E. The anomalous values
apparent on this line are probably due to the same feature obaserved just south

of Line 24005 on l.ine Z400E.

i.inse 800N
& possible nesr-surfsce anomaly is located betwesn 10W and 6W.
This anorraly may extend at depth east to 2W. Another possidble ancmrsly is

located Letween 13F and 16E.



Line 1200N

A probable near-surface anornaly is located between 18E and
11E, extending to depth in the east. The anomaly possibly extends west
to 16E and east to 22E, The creek in the vicinity of 13 E may be causing

the slight lnerease of the anomaly near surface in that region.

B

This line was surveyed for X = 200" in a2 previous IP survey and
the 100’ separation was used in the present survey in an attempt to locate
more accuratsly previously determined anomalies. Two definite anomalous
zones have been located, The one zone appears near surface at 2w and
extends west beyond the surveyed area. The second anomaly appears at
depth between 3E and 45, The zone possibly extends near surface in the

vicinity of 1450 K and at depth to the east in the vicinity of 6+50E.

Line 3200N

This line was also surveyed with 100’ electrode separations in
order to obtain a more detailed picture of the anomalous response. A
definite anomaly is indicated between 1% and ¢, The zone probably extends
to 3E and gradually becormes deeper. The top of the zone is apparent to
6E. The definite anomaly interpreted between 2E and 4F from the previous
report, using 200' separation, is indicated in the present survey by the

increasing M. F., values with depth in this region.

I.ine 3600N

A broad, probable anomaly is lccated hetween 0 and 65, This



zone appears to be pinching-out at depth, A possible anomraly is located
at the extremre eastern end of the line, from 21 to 24E, possibly extending

tc the east,

Line 4000N

This line was surveyed at 200" electrode separations and re-
surveyed at 100" separations, thus obtaining better anorraly definition.

The resulis of the 200* survey indicate a definite anomaly at
the exiremre western edge of the line. The zone probably extends to 6F and
poesibly as far as 8T,

The results of the 100" survey show 1 ore detail of the broad
anon:sly observed on the 200' separation. The zrone extends from 3% to 7F,
Two definite zones are svident within the anonraly. One extends from 2W to

0+5%; the other {rom 4K to 5E. The zones appear to be connected at depth,

Li 400N
A broad anon-alous zone is situated between S5E and 10E. The zone
extends near surface in the region of 6E and extends to depth between 7F

and 9.

Line 4800N

A broad, near-surface feature is Jocated between 4F and 12F,

The gone has maxinun: M, F, between 6 and 8E, weakening to the east.

iine 5200N

A probable anon:aly is located on this line Letween 4 and 8E,
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The zone possibly extends west to 2 and east to 14F,

Line 500N
Two anomalous nones are apparent on the line. Cne probable
anomaly is located at depth between 15K and 17E. The second anomaly

is located between BE and 10E, possibly extending west to 0+00.

Line 6000N
Une definite anomaly is located between 7E and 95. The zone
appears to be dipping to the west and extending, at depth, to 4k. The

zone may possibly extend east to 14§,

[ ine 6400
A probable anomalous zone is located in the region 9K to 115,

The zone weakenns as it extends east to 14§,

Line 7200N

A large portion of this line exhibits anomalous M. F. values,
A near-surface anomaly iz located on the extreme western edge of the survey
iine, probably extending to the west, A broad anomralous zone is iocated
between 132 and 29F. The maximum valaes in this zone are recorded between
152 and 17E. Between 26 and 28E, the anc:nalous values increase slightly

at depth,



Line B0GON

Two definitely ancrr.alous zores are located on the line. One
strong sanomaly ie located tetween S5E and 7E, exteading to 3E and 8E. The
high M . F. values to the west of this zone, at the edge of the line, may be
"off-end” effects of an anorraly to the west. The second anomaly is located

between 3SE and 38F, possibly extending east to 32E.

Line 8800N

A broad anormalous zone is located on this line bet ween 17X and
38, L etween 19F and 165 and between 3OF and 36E the anomralous M, F,

values are higher; probakle anomalies are indicated in these regions,

Line 9600N

A large, definite anoirnaly, exiending to depth, is located between
35K and 41E. The sone nay extand esast to 44E and as far as 22E to the west,
A separate feature between 24F and 307 is probakly causing the extension of
the anorralous M. F. to the west,

A third anomaly, detected at depth, {slocated betweesn 14F and

18F, The rone possiktly extends wenst to 10E and east to 18K,

1 ase Line

The Ease Line waas surveyed from 445 to 64N, A nurmmber of
anomalous zones have been located. Two possible zones are indicated between
325 and 285 and Letween 255 and 228, £ broad zone is located fron 85 and 0,

The zone is probable fror 85 and 65 and possible from 65 to O,
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A broad anomalous zone is apparent between 21N and 46N.
Within this zone, two definite anomasailes are indicated; one between 25N
and 29N, the other hetwean 41N and 43N. Retween 48N and 52N the base
line (/L) changes direction from north-south to northwest-southeazt. The
definite anomaly located on this portion of the line (49N to SIN;j is probably
a continuation of the zone detected on Line 40+00N and againonl - R/L
between 41N and 43N.

4, SUMMARY AND CONCI.USIONS

The Induced Polarization and Resistivity results have outlined
several posaible diamond drill targets on the Mix Claim Group.

The majority of the recommaended drill hole locations are in
the northern section of the grid in order to discover possible extensions
of previously surveyed zones to the south,

(ur experience has indicated {see Appendix } that the strongest
iP response may be due to concentrations of pyrite mineralization, while
weaker anomalies may be of more sconomic interest. Therefore, driil
targets have been selected in order to test both types of response.

The following drill holes are recommended.

Hole L ocation Dip Direction Length
__Collar

DY Line 3600N 459 Grid Fast 350"
35

DDM2 iine 9600N 990 Vertical 350
40=

DDH3 Line 3300N 900 Vertical 380
3410

DDM4 Line 5000N 9Q% Vertical 350"

6t



DDHS

2046

DOHT

DDHB

Il

SOHLO

DMLY

GOHLZ

lLocation of
Collar

Line BOOON
34F

Line 6000N
10E

Line 4000N
rA

Line 4000N
3E

Line 24008
27E

Fase Line
S5IN

rase Line
42N

I age Line
2N

—ll-r

45°

45°

45¢

45°

45

45°

30°

30°

Direction

Grid Eesst

Grid West

Grid East

QGrid East

Grid East

Grid Southeast

Yertical

Vertical

DIH 12 is situated over a previously drilled sone.

Leagth

350°

350!

350t +

350 +

200’

350!

350t

350!

The drilling

of this location would be contingent on whether or nct sufficient information

has slready been oktained fron the prcviou"g
¢ ‘1"5
ﬁ ( a

mted:

Ccetotar 15, 1973

Goopnylic ﬂ

g

ophycicist

'1.4‘
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ASSESSMENT OETAILS

PRGPERTY: Phelps Dodge MINING DIVISION: Liard
Corporation of Canada Ltd.

EPUNSCR: M ix Clain: Group PROVINCE!: E ritish Colunbia
LOCATION: I ess Creek

TYPE OF SURVEY!: Induced FPolarization

OPERATING MAN OAYS: 85 DATE STARTED: July 12, 1973
EQUIVALENT 8 HR.MAN DAYS 127.5 JATE FINISHFE D1 August 7, 1973
CONSULTING MAN DAYS: 4 NUMEBEROF STATIONS: 37}
DRAUGHTING M AN DAYS: 9 NUMEER OF READINGS: 3546
TCTAL MAN DAYS: 140.5 & ILES OF LINE SURVEYED): 12,42
CONSULTANTS:

Dawid K, Fountain, 62 Fatina Jrive, Willowdale, Untario.
J. Misener, 208 Lord Seaton UOrive, Willowdale, Ontario.

FIFL D TECHNICIANS:

J. MacNeil, 175 Cooper Street, Cambridge, Ontario.
R, Bing, c¢/o 669 Valdes Jrive, Kamloops, E.C.
Plus 2 Helpers: Supplied by Client

LURAUGHTSM EN:

. Foden, 103 “etworth Crescent, Agincourt, Tntario.
V. Young, 64 Highcourt Crescent, Scarborough, Ontario.

1. cPHAR ngﬁ:ﬁiﬁs cava:.mv

ated: October 15, 1973
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STATEMENT CF COST.

Phelps Jodge Corporation of Canada Itd,
}V'C'B Cr..k. EoCc

Crew: J. M acNell -« R, Fing

21-1/4 days Operating * $250,.00/day $5,312.50
! day Travel }
13 days Preparation )
1; days Standby }5-1/4 € $100,00/day 528,00
1-1/4 days Fad Weather )
§ day Lreakdown N.C.
Crew Expenses
Transportation 50, 00
Taxis 9.45
Meals and Accomm odation 160.61
Freight and Erokerage 70.95
Sappliecs 17,96
308.97
+ 10% 30.90

McFPHAR

Oavid XK.,
Geophysi

Declared before me at the
uated: Cctober 15, 3?'{? Vol e
C e PIURRIR R E At B

Province ¢f Drizish Co'umy 2, this £

’ P T §
tay of i b i P , AD,

), _ _
j*- T __,,-‘,_34;_(_ Sub - minirg Recorder
_Kri-.i)‘.lli.f.‘:‘.i Rt :‘Z‘f.'sf! i vaowithin British ©

coee of Briosh O

AT e



-14 -

CERTIFICATE

I, Oavid Kirlaran Fountain, of the City of Toronto, Province
of (ntario, do certify that:

1. Iarr a geophysicist residing at 62 Patina Drive, Willowdale 428,
Ontario.

2, 1an a graduate of the University of Toronto with a2 I achelor of
Applied Science Jegree In Engineering FPhyslcs (Geophysics).

3, I ay 2 wemrber of the Soclety of ¥Fxploration Geophysicista, the
European Association of Fxploration Geophywniciate and the Canadian
Institute of N ining and M etallurgy.

4. Ian a Reglatered Professional Engineer {n the Provinces of
E ritish Colun bia, Manitoba snd Colaric, a Registered Professional
Geophysicist in the Frovince of Alberta and a Registered Professional
Geologist in the State of California, and have been practising my profession
for eleven years.

3. The staternents niade in this report are based on a study of
puklished geologicsl literature snd unpublished private reports.

6. Perrrission is granted to use in whole or in part for assessment

and qualification requirements but not for advertising purposes.

Jated at Toronto

This 15th day of Dctober 1973,
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CERTIFICATE

I, O. Jim A isener, of the City of Toronto, Province of
Untario, do hereby certify that:

1. I an. o geophysicist, residing at 208 Lord Seaton Road,
% {llowdale, Cntarioc.

2. Ianr a gradaate of the University of Toronto with a F. A, lc,
in {agineering ‘hysics, Geophysics Cptlon {1967! and & M. A, B¢,
wegree in Geophysics {1971} and a Ph, O, Degree in Geology and
Geophysics (1973 {ron: the University of I'ritish Colun:bia.

3, I have no direct, or indirect interest, nor do ! expect to
receive any interest directly or indirectly, in the property or
securities of Fhelps Jodge Corporation of Canads Limited, or any
affiliate.

4, The staten.eate w.ade in this report are based on a study
of published geclogical literature and unpublished private reports.

3. Perrr.ission is granted to use in whole or in part for assess-

ment and cuslification requirements, tut not for advertiaing purposes,

Jated at Toroanto

Sl .
This 15th day of Uctober, 1973 L L ZZM

2

!
"{"' LY
D.J/‘.n- Misener, F.A,.S¢. M.A.Sc, Ph, O,
-

e
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McPHAR GEOPHYSICS

APPENDIX

EXPECTED IP ANOMALIES FROM "PORPHYRY COPPER" TYPE

ZONES OF DISSEMINATED SULPHIDE MINERALIZATION

Our 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 1 and Figure 2 are typical.

INDUCED POLARIZATION PN 4ON 43N 46N 49N 52N SSN SBN  SIN  SAN 67N
AND (#/2r)a
n-j 480/ 570 550/ 304 \g/ 1800
DRILL!NG RESULTS n-2— ‘G‘U q \ S 20 A
n- 4 ?/
FROM n- 4 410 /I)/qc /2:4 920 z/s.';
COPPER MOUNTAIN AREA
IIN. DN 43N 46N 49N 82N 55N SBN  BIN 6N E7N DN
GASPE, QUEBEC (Fela
p-t-—-28 50\/} T2 A\ 78
n-2—3¢ 3 T2 rr 50
n-3—\24 -z 62
n-4—32 T &t
LINE - 3IN 3TN 40N 43N 4EN 49N 82N 33N SN &N 64N 67N TN
(Mf)a
pol—8 &0 126 23
A-2—-67 2 z? zz 43
FREQUENCIES - 0318 2-5 CPS 34—7—\ 6 Wa

- X n i) —ew— N -

~
N

7 N

X EQUALS 300 FEET

70NI

37N

40N 43N 46N 49N 2N 5IN

644 67N TON

MINERAL IZATION

\.____/—\’

OXIDE MINERAL AT

/N

T BURFACE

SSN__ 58N
SULPHIDE
DISYEMINATED

§ COPPER ARE

(4% TOTAL SULPHIDES)

FIG. i




The source of the moderate magnitude IP anomaly shown in
Figure ] contains approximately 4% metallic mineralization. The 2o0ne 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 IP effects increase for n = 2,

|NDUCED POLARIZATION S IS 185 138 WS 9§ TS 85  3S 15 AN 3M

AND {(P/2m)a

By 65 44

DRILLING RESULTS ™) 66 63

8 70 89

FROM &6 Zas /&S

WESTERN NEW MEXICO IgS PSS 185 135 HS 95 7S 55 35 1§ N3N
USA

LINE-40OW 895 7S 155 35 s 95 TS 55 3§ 15 I 3N

(Mfla

&8

67

FREQUENCIES-O 3B 25 CPS. 62

— 1 e AX —eu— % =

& I - 1 Bs 175 155 135 1S 85 TS 55 35 1S N N
/ .
N Vd

\\ P

5% to (D% SULPHIDES
s N

X EQUALS 200 FEET

7% ta 12%
SULPHIDES o

5% SULPHIDES

ORILLED TO 910 FiG.2

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 ig 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 resuits 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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pol————— 267 222 242 38
DRILLING RESULTS n-2 420 \z00 _ 228 52
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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 electironic
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
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 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.
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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. 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 minerahization, even when this mineralization is of very
low concentration. The lower limit of volume per cent sulphide
necessary to produce a recognizable [P 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. 1In 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 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 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 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, Fach 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 ¥, 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 {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 poiential 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 a2 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 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. 1In
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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