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GEOCHEMICAL STREAM SEDIMENT SURVEY
PROJECT 29

SPRING CREEK—SOUTH AUSTRALIA

DATE: 4th March 1969 GEOLOGIST: G ! Wiison
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DUCK STREET, AUBURN, NSW 2144 T v gy

. areA*__Project 29, South Australia. ANALYST J2s ]. Wilson. IR
. S8.M.L. 214, Spring Creek. par Nov. Dec.1968.  paGeNo. 1
‘ v Geochemical Stream Sediment Samples.
PPM IN SOIL OR SEDIMENT | ; . .
SAMPLE No. — - - T T o6 VTV é’l l/ 10 ¢q
154-1 1| 2- 15 | 67 43 | 24 1- | .02- !
2 2- 10 | 67 45 | 27 A= | .02+
3 2- 10-| 33 27 | 16 1- | .02-
4 — no sample |-—- | :
5| 2- 10 |142 29 | 16 J1- |- .02-
6| 2-| 10-| 67 21 | 20 - .02¢
7 2- 100 | 35 93 | 18 -1 .02-
8 2- 60 | 50 37 | 20 -} L02-
9 2- | 120 | 49 | 29| 19 -] .02-
10| 2- 60 | .43 32 | 16 | .1- | .02-]
11 2- | 110 | 42 32| 13 | .- | .02-]
12 2- | 55 | 37 35 | 16 - | .02-
13 | 2- 55 | 55 40 | 20 1- | .02-
14 2- | 50 | 37 32 | 13 d- | .02-
15 | 2- 95 | 50 64 | 16 - | .o2-|
16| 2-| 95|50 | se| 20 | .1- | .02-
17 ] .2-] 25 | 66 | 61] 18 J1- -
18 2- 10 | 50 48 | 16 | .1- | .06
19 | 2- 10-| 48 53 | 13 Jl-
20 2- 10-| 48 43 | 18 | .1-
21 2- 10 | 87 53 | 20 -
22 2- 10 | 32 51 | 18 1-
23| 2- 10 | 32 51| 18 a-
24 | 2~ 15 {100 48 11 1- NSF
25 2- | 15 | 60 | 43| 10- 1- | .040
26 | 2- 20 [128 59 | 18 | .1- | .056
27 2- 10-| 63 40 | 11 | .1- | .048
28 2- 10-| 62 53 11 .| .1- | 140}
29 | 2- | 10 | 84 43| 14 | .- | .12
30 | 2- 15 | 75 32 | 10- | .1- | .02-
31 2- 10 | 70 45 | 13 | a- ] .100
32 | 2-| 20| 60 21 | 10- | .1- | .02-
33 | 2- 25 |102 37 | 10- - | 02—
34 2- 25 | 90 35 | 18 | .- | .02-
35 2- 40. | 65 | 37| 10- | .- | .02-
36 | 2- 35 | 63 48 | 13 - | .02-
37 2- 75 | 87 83 | 24 - | 052
~ 38 2- 70 1107 93 | 29 .1- | NSF -
39 2- 90 {125 | 91 | 31 .1- | NSF
40 | 2- 60 | 90 51 | 10- | .1- | .032 s
41 2- 50 | 92 35 | 10- | .1- | .056 e
42 2- s0 | 83 59 | 10- 1= L02- -
43 2- 55 50 29 10- 1= 1 .020 —
a4 | 2- 40 | 83 40 | 10- | .- | .02-} o




puUCK STREET, AUBURN, N&H'W 7144

% AREA - Project 29, South Australid. ANALYST J24 J. Wilson. B
__ S.M.F. 214, Sprfid Creek. par Nov. Dec. 1968, PAGENo.. 2
Geochemical Stream Sediment Samples EnV {969
PPM IN SOIL OR SEDIMENT '
SAMPLE No.
| Mo Cu In Pb Co Ag Au
y54-1 46| 2- 45 |53 a6 | 11 1~ | .02-
i 471 2- 60 {130 40 | 10- .1- | NSF
a8 | 2- 30 |75 48 | 10- | .12 | .032
49 | 2- 40 | 83 80 | 10- | .1- | .02-
50| 2- 20 | 67 64 | 10- | .1- | .088
511 2- 50 |53 51 |13 ,1- | .048
52| 2- 60 | 47 s1 | 10- | .1- | .036
53| 2- 45 |50 72 10- | .1- .080
54| 2- 43 | 60 57 | 10- | .1- | .076
55| 2- | 40 [100 123 | 10- | .1- | .056
56| 2- 25 | 67 53 | 10- | .1- | .072
571 2- 30 | 58 56 | 10- | .1- | .040
sg| 2- 60 | 67 69 | 11 .1- | .076
59| 2- 25 | 67 56 | 10- J1- .028
60| 2- 20 | 53 40 | 10~ | .1- | .020
61| 2- 10- | 53 67 | 10- | .1- | .02-
62! 2- | 10-| 68 69 | 10- | .1- | .020 « \
63| 2- 10 | 87 75 | 10- J1- 1,048 '
64] 2- 70 1120 75 | 13 - | ,052
65| 2- 15 | 97 48 | 10- | .1- | .02-
66| 2- 30 | 67 32 | 10- | .1- | .02-
62| 2- 40 1100 83 | 10- | .- | .02-
68| 2- 70 | 58 43 | 10- | .- | .02-
69l 2- | 10 |50 37 | 10- | .1- | .02-
70| 2- 45 {109 37 | 29 .1- | .084
711 2- 30 |163 75 | 18 - | .02-
72| 2- 20 |117 51 | 13 .1- | NSF
73| 2- 35 |108 29 { 10- | .1- | .02-
74| 2- 40 [113 32 | 16 .- | .040
75| 2- 20 | 83 35 | 11 - | .02-
76| 2- 30 [117 43 | 18 .1- | .060
77| 2- 10- | 53 20-| 10- | .1- | .02-
78| 2- 10- | 65 24 | 10- | .1- | .02-
79| 2- 10 |100 59 | 11 - | J02-
go| 2- 10- | 67 29 | 10- | .1- | .02-
81| 2- 15 | 75 37 | 11 - | .02-
g2| 2- 15 | 58 21 | 10- | .1- | .024
83| 2- 10 | 50 32 | 10- | .1- | .02-
ga| 2- 10-| 75 40 | 11 .1- | .064
gs| 2- | 20 | 67 37 | 11 .1- | .056
86| 2- 15 | 72 32 | 10 .1- | .080
87| 2- 15 | 63 27 | 10- | .1- | .040
ggl 2- 10 | 67 24 | 10- | .1- | .060
89| 2- 45 | 50 27 | 10- | .1- | .020 I
~nl A ol a7 21 | 1o~ 1 .1- | .02~ -
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S.M.L. 214 PROGRESS REPORT
TO JULY 15, 1969

This lease of 65 square miles is located south of the
town of Wilmington on the eastern flank of Mount Remarkable.
Work began in October 1968 comprising stream sediment sampling,
soil sampling, detailed geological mapping in the Spring Creek
Mine area, re-interpretation of the I.P. survey carried out in 1967,
and a three hole diamord drill programme around the mine which is
still in progress.

Drill hole No. 1/29 was drilled westerly to determine the
extent of mineralization within the shatter zone down dip from the
existing mine workings. An intersection of secondary copper
mineralization was made by hole No. 1/29 as shown on the appended
section and described in the appended drill log.

Drill hole No. 2/29 was drilled eastward on the south side
of the shatter zone to determine if mineralization had flooded along
the siltstone-guartzite contact from the shatter zone toward the
sub-economic mineralization indicated by RDHSC 3.758. This hole
did not indlicate any economic mineralization as indicated on the
attached section and drill log.

Drill hole No. 3/29 is being drilled southerly from 10150N
10275E to check for a pipelike zone of both primary and secondary
mineralization beneath the existing mine workings. This hole is now
in progress and the core has not yet been sampled or logged.

The general indication from this drill programme is that the
copper mineralization is restricted to the section of the east-west
shatter zone within the brecciated siltstone and that mineralization
does not spread laterally along this siltstone horizon or penetrate
into the less brecciated quartzite.

2L St
C.C. Rennie
for Placer Prospecting (Aust) Pty.Ltd.

CCR.MG69/856
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RESEARCH FOR INDUSTRY

Oio

THE AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES

. b :
CONYNGHAM STREET ~ FREWVILLE - SOUTH AUSTRALIA 5063

TELEPHONE 791662 « TELEGRAMS 'AMDEL’ ADELAIDE
Please address all Correspondence to the Director, N

Our reference: AN3/115/2/0 ’ 15th November, 1967
1517/68 '

Your reference :

The Exploration Manager,
Australian Blue Metal Pty, Ltd,
82 East Terrace,

ADELAIDE, S.A, 5000,

REPORT AN1517/68

YOUR REFERENCE: Order No, 35, dated 10/11/67
IDENTIFICATION: Ag listed
DATE RECEIVED: ; 10/11/67

Enquiries guoting AN1517/68 to Officer in Charge please.

Spectrographic analysis bys:s N,V., Johnston

Officer in Charge, Analytical Section: A.B. Timms

// P,A, Young |

Director.
Kps9
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Introduction

Work conducted during the Report period consisted
of -

(a) Inspection of a core from diamond drill Hole No. 1/29.
(not previously reported)

(b) The reconnaissance ground Magnetometer Survey.
(c) Determination of the sulphur content of the
shales for drill Hole 1/29.

Summary

Work conducted in this period generally involved
assessment of the previous reports, results and the
confirmation and clarification of them.
The diamond drill core inspection indicated that more
drilling is required to determine the lateral extent
and pitch of the ore body.
The ground Magnetometer Survey showed that no magnetic
body was found in the limited Work conducted although
a minor anomaly occurred.
The sulphur content of the shales showed that the
Pyrite present would account for some of the anomaly
shown by the Induced Polarization and the extent
of this is still to be determined.

Equipment Used

McPhar M700 Magnetometer

i bt e, e s T e 4 T A
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4., Procedure and Results

Individual reports attached;=
Core inspection by R.A. Laws of Geosurveys of
Australia Pty. Ltd.
Ground Magnetometer Survey conducted by D.H. Tucker
of the University of Adelaide;
Sulphur content of the shales for Hole No. 1/29

by S. Ludvig and I. Haddow of R.M.C. Minerals Pty. Ltd.
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On the 25th of February, 1969, a brief examination of a diamond drill core
was made at Wilmington, South Australia.

DESCRIPTION OF THE CORE

0 - 390 feet Dark grey, laminated, hard, fissile, strongly pyritic shale.

The pyrite is syngenetic and occurs as veins, mostly parsllel
to bedding, and as finely disseminated crystals, There is some
associated calcite and gypsum. Minor red-brown staining of

fractures occur towards the bottom of the interval - cuprite?

390 - 421 feet Shale as above, but becoming leached, silty and light grey in

colour, Pyrite is still common.

421 - 441 feet The shale continues to be pale grey and pyritic, but contains

chalcocite, especially below 428 feet, as thin veins and blebs.
Below 429 feet there are a number of reddish stained zones and
voids in the bedding and along fractures which probably are

oxidation products of native copper.

441 - 500 feet Pale grey, buff, pinkish and yellow leached shale and siltstone,

containing native copper (especially below 448 feet) in
radiating fractures predominantly in the bedding, and associated
with quartz. At 447 feet 2 inches occurs a seam of native
copper 3/8" wide and over 6 inches long. Chalcocite is common
as thin veins and blebs where the rock is least weathered, and
in the more leached zones it appears to have been altered to

a reddish brown mineral. Very minor traces of cuprite and

malachite are present throughout.



500 feet to base of the core

Interbedded yellow to pinkish sandstone, leached shales as above,
and conglomeratic (tillitic?) bands. Black manganese dioxide

is present throughout. Chalcocite and minor green malachite
staining is evident down to about 530 feet. Possible minor
disseminated small blebs of chalcocite are present to the base
of the core in the finer fractions. The red-brown mineral

after ?chalcocite is evident down to 511 feet.

ESTIMATIONS OF COPPER PERCENTAGES

Percentages are difficult to estimate by eye for the following reasons:-

1. The very leached nature of the mineralized zone.

2. The unknown nature of the reddish to red-brown minerals
staining many of the fractures especially in the
interval 441 to 511 feet. These minerals are probably
alteration products after chalcocite and native copper,
and should assay copper.

3. It is evident that although core recoveries are high,
some of the softer and more soluble fractions of the
core, especially along the fractures, have been lost
during coring, core recovery and washing. The lost
portion of the core was most probably a copper rich
fraction and assay values may probably prove to be

lower than actualivalues.

However the following estimates are listed:-

Interval

0 - 421
421 - 428
428 - 441
LAY - 448

Thickness True Thickness Estimate of Cu Percentage
(corrected for
dip)
421 298 Traces only
7 5 Less than 1%
13 9 Approximately 1%
7 5 From 1% to 2%
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Interval Thickness True Thickness Estimate of Cu Percentage
(corrected for
‘ dip)

448 ~ 499 51 36 Avove 2%, possibly averaging
as high as 4%, with smaller
intervals giving higher values.

499 ~ 529 30 21 Approximately 1%

529 - 570 41 29 Less than 1%

Note: A dip of 45° has been used to obtain true thicknesses.

STRATIGRAPHY
Tapley Hill Formation 0 - 500 feet
Appila Tillite? 500 feet -~ total depth

There is a strong possibility that the basal portion of

the core is Rhynie Sandstone,

GENERAL _ COMMENTS

1. No primary copper mineraglisation was noted.

2. The mineralization is due to supergene enrichment of an ore body probably
originally hydrothermslly emplaced.

3. The mineralized zone appears to maintain constant thickness with depth,
i.e. from the Spring Creek Mine, through the adjacent percussion hole,
to the diamond drill hole,
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RECOMMENDATT ONS

Further diamond drill holes sited to the north and south of the present
hole, to drill due east at an angle of approximately 80° in order to
determine the lateral extent and pitch of the orebody. The exact
location of the holes should be dependent on topography and the nature

and location of the secondary I.P. anomaly.

Attempt to define the Appila Tillite/Rhynie Sandstone unconformity,

as such features are commonly preferred sites for ore localisation.
Also, in this area the postulated unconformity is important with
respect to the depth of weathering and the possible location of primary

ore bodies.

Screen mud returns and bag at 10 foot intervals over the likely
mineralized zone to determine whether copper rich fractions are being

washed away during coring.

Assaying of copper content for all intervals showing signs of

mineralization should be undertaken as a matter of routine.

CONCLUSIONS

On preliminary visual examination, the core from the above hole shows

extremely encouraging mineralization, with possibly up to 4% copper over 36

feet, with smaller but still effective percentages over as much as 70 feet.

The determination of the extent, grade and nature of the ore body by an

extensive and thoughtful diamond drill programme, is the obvious following step

in the exploration programme.

After inspecting the core and very briefly reviewing the geophysical

information, one cannot be otherwise but optimistic that an economic copper
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deposit will be preliminarily outlined with perhaps only two or three
further exploratory holes.

At the present time no calculation of possible ore reserves can be
attempted due to lack of data.

It is further felt that Placer is exploring the mining lease in a
sound geological fashion but with the reservation that a relatively small

mining venture,would not greatly interest a company of their size.

N

R. A. Laws
GEOLOGIST.
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round magnetometer survey,
carried out for R.,M.C. Minersls on Jamuary 7th, 1970, in the Spring
Creek Nine aves, which is six miles south of Wilmington (8.4.).
A single line was surveyed with s vertical field fluxgate mag-

netometer. The magnetometer profiles and & mep showing the lise
location are appended to this report.

Further details on the conduct of the survey sre given at the
end of the report.
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No large highly magnetic body was crossed by the survey line at
the Spring Cresk Mine.

There is a minoy snomaly sdjscent to the mine. However in view
of the fact that core samples from the mine area show extremely low
magnetic susceptibility velues, it is unlilkely that the minor anomaly
is significant,

A1l other anomalies esst of the minme probebly do not have any
sconomic significance.

As cove and ore samples from the mine ares are not magnetic I
recommend that no further meguetometer work should be carried out.

Ko further magnetomster work should be cerrded out cast of the
Spring Creek Nine. However if mineralisstion is found to the east
the magnetic date shonld be reviewed and :t“wbiwr surveys undertaken.
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There is a 5 gamma anomely over the Spring Creek Mine, however
to confirm this, further work is required with a sensitive magnetometer
that can be read to 1 gamme, Survey lines parallel to line 25/70 are
requiered %o the north and south of the mine. Provision would have to
be made to reduce the magnetic noise evident on the unfiltered data (see
Appendix 2, Profiles 1 and 2).

The low susceptibility of core samples from the R.M.C., Minerals'
holes (DDH 1/29, DDH 2/29 and DDH 3/29) offers no proof that the anomaly
is related to mineralisation. The mine anomaly is of oppesite polarity
to that which would be expected for a sedimentary controlled orsbody
(Gey, 1963, See Appendix 3)

The digitelly filtered profiles show that there is & broad 30 gamms
anomaly over the western half of the Rhynie Sandstone {see map and profiles
3 and ). However this anomaly is probably of no economic significance.

Purther to the east thers are a number of anomalies larger than
that at the Spring Creek Mime, but from experience in other parts of the
ares these are of no economic significance.
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The base station which was 20 feet north of the R.M.C., Minerals
DPH 2/29, end the ends of line 25/70, were permansntly msrked with stesl
pegs. These points were photo located.

The first of the digitally filtered profiles in Appendix 2, is the
vesult of sempling the magnetometer data at 50 foot intervals and then
using a 9 point, equal weight, sveraging operator (Naidu, 1968). The
second profile is the result of senpling the dats at 100 foot dntervals
and then using the 9 point equal welght sversgin

g operator as before.

The geology bese mep included as Appendix 1 is an enlargement of
part of the South fustrelien Department of Dines 50 chain ¥ilmington base.

The survey work snd interpretation was carrisdout by ¥r. D.Hs Tueker
for the Department of Ecomomic Geology of the University of Adelaide.

B.B¢. Hons. (Fhysics) - University of Adelside - 1966

Two ysars geephysicel experience with the Burssu of Minsval
Resources in Canberre from 1966 to 1969,

Une years work towsxds s Fh.D. in geophysics in the University
of Adelaide under the supervision of Professor D. Boyd.

The irformation in this report has been discussed with Professor
m of* the ’:‘“m;'i::»m of Poopomt

FoBs Naldu
8. Gay

o & (fugust 1968)
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DETERMINATION OF SULPHUR CONTENT OF SHALES

IN DRILL HOLE NO. 1/29

SPRING CREEK

S.M.L. 214

Investigation and Report By

I. H. Haddow

Ser-
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Determination of Sulphur Content of Shales in
Drill Hole No. 1/29, Spring Creek

Introduction

An analysis of previous work conducted by McPhar
Geophysics Pty. Ltd. indicated that some of the excessively
high Ipnduced Polarization Anomaly found in the area would
be due to the presence of pyrite in the upper shale material
away from the mineralized zone.

Consequently sulphur determinations at 30 foot intervals
were made.

Sample

Drill core produced by Diamond Drill from hole No. 1/29
0O to 400 ft.

Experimental Procedure and Results

Drill core was sampled by diamond saw, crushed and assayed
for sulphur, Results are included in the drill core log sheets
attached.

Conclusions

The sulphur content of the shales indicates that pyrite
present would account for some of the anomaly shown by Induced
Polarization.

The extent of this will be determined after submission
of the results to McPhar Geophysics Pty. Ltd.
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McPHAR GEOPHYSICS LIMITED
REPORT ON

INDUGED BOLARIZATION TEST SURVEY

At the reguest of My, AW, Hardwiche, Reglonal Oeneral

Manager for the Company, we have corried ot & comblued induced

podarization and restotivity test svevey at Spring Creek Copper Mine
in South Australia for Australian Blue Sletal Py, Lid. The mine was
spevated lntereittently foom 1860 to 1934 but we do not have any

praduction figures.

Mo detsiled geologioal information s aveilable at this time

but the sven of interest g understood to be underlsin by quarteite snd

siltetones. Missralisstion conslsts of natlve copper, szurlle and

in 2 north-south trending sone. Whore axposed In the walley the lade s

20 feet wide, Th sepe of the 1P survey was to determine the rospunse

from the kaows copper deponit and to check for additional metallic

mineralisation fn the bumediste vielnlty.
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Line Wo, ‘ apreads

0 100¢ , IP 27551
00 . 100" IP 27552

3w 2007 I 27453

Eaclpsed with this report is Dwg. Mise. 3280 of

the grid ot 2 scale of 1V = 200%. The definite and possible induced polavie

sation snomalies are Indicated by solid

and broken bers respoectively on

this plan map 25 well as the data plois. These bars represent the

locatton

surface projection of the snomalous sones as interpreted from the

of the tronsmitteyr and socelver eloctrodes when the anomalow

massured,

v induced polarization messurement is essentially an

averaging process, a8 sre all poteatiel meethods, it is frequently ¢

to emsctly plapoint the source of an snomaly. Certsinly, no snonw

be located with swore securacy than the spresd length; 1, o, when using

100" spreade the positi

an of & narvow sulpbide body can only be determined
to lle between two stations 100° apart. In order to locate sources at some
deopth, lavger spreade voust be used, with » covresponding incrssse in

the wsceriainities of lovaden. Therefore, while the conter of the indicated

anomaly probably covresponds falely well with source, the length of the



indicated anomaly along the line should not be takes to represent the

exnct edges of the anomalous material.

Iy centred at 1W to

There iz & strong shallow [P anoma
2%, colncident with the lode, The contour patiern suggests either
an enlargement 2t depth to the east o¥ possibly o deep source st station

8. ‘The western edge of the anomaly 18 not well defined and the traverse

Anomalous cffects were messured throughout all ol this
groverse exncept for the sxtrome norihern enel, The nbrupt decrense in

efinots correlates with the quartsits-silistone contact. There

is n definite anomaly, with some depth to the top of the source, centyed

aear the shaft nad there appears to be & remolte source at ?M .. olthes
deep or off to the side of the line). A stvong complex anomaly scours from
4% to 68 this festuve could vepresent two closely spaced BOUrces,

messured at the south end of the line bk the

1d have o be extendsd to permit

patiera is incomplete and the traverss wou

further evaluation.

%@@ W

This Hne was surveyed using 300-foot electrode intervals and
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henee cna not be compared {n detall with the other two Hues. Avomalous

P effects were messured from ot least 6 to the south end of the Hae,

trongest section at § o 38,

The 1P test survey bas lndleated the presence of wi ' wmﬁ
metallic mineralizeiion in the

w%gzmiw of the Spring Oreek Copper Mine,

It 8 not clear from

the Hmited data w%m%%&m‘ %mm iwl a siagle mineralived

none, which varies in depth and intensity, or s multiplicity

of separaie

but closely spuced sones,

& strong shollow anowmaly was found {n the cveel bed an

t with the lode. Thave iy 2 pipe

line in the vieinity which
might give rise 1o spurions effects but if so thes the anomaly should be
wcontved farther nost.

it e stvongly reconmmended thet additional traverses be

surveysd before drilling, to locste the sivongest pert of the mein soue and

to remove aoy doubl about the pipe. Initlsl Hues should be spae

fout intervale north and south of Line 0 snd should be sxtended far snough

o the enet and woot o sutnblieh the backer

sund level, wing this s

fow teet holes conld be deilled

to determine the type of mineralization
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McPHAR GEOPHYSICS LIMITED

NOTES ON THE THEORY OF INDUCED POLARIZATION

AND THE METHOD OF FIELD OPERATION

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,Aor 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 fnterfaces 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 effectively
stop all 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 di.ffereﬁce.

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 '"metal factor" or "M, F, " are a measure
of the amount of polarization present in the rock mass being surveyed,
This parameter has been found to be very successful in mapping areas
of sulphide mineralization, even those in which all other geophysical
methods have been unsuccessful, The induced polarization measurement

is more sensitive to sulphide content than other electrical measurements



because it is much more dependent upon the sulphide content, As the
sulphide content of a rock is increased, the '"metal factor" of the rock
increases much more rapidly than the resistivity decreases,

Because of this increased sensitivity, it is possible to
locate and outline zones of less than 10% sulphides that can't be
located by E, M, Methods, The method has been successful in locating
the disseminated '"porphyry copper' type mineralization in the South-
western United States,

Measurements and experiments also indicate that it should
be possible to locate most massive sulphide bodies at a greater depth
with induced polarization than with E, M,

Since there is no I, P, effect from any conductor unless it
is metallic, the method is useful in checking E, M, anomalies that are
suspected of being due to water filled shear zones or other ionic
conductors, There is also no effect from conductive overburden, which
frequently confuses £, M, results, It would appear from scale model
experiments and calculations that the apparent metal factors measured
over a mineralized zone are larger if the material overlying the zone
is of low resistivity,

Apropos of this, it should be stated that the induced
polarization measurements indicate the total amount of metallic
constituents in the rock, Thus all of the metallic minerals in the rock,
such as pyrite, as well as the ore minerals chalcopyrite, chalcocite,

galena, etc, are responsible for the induced polarization effect. Some
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oxides such as magnetite, pyrolusite, chromite, and some forms of
hematite also conduct by electrons and are metallic, All of the mefallic
minerals in the rock will contribute to the induced polarization effect
measured on the surface,

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 a distance
(X) apart, The potentials are measured at two other points (X) feet
apart, in line with the current electrodes, The distance between the
nearest current and potential 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, th}e values of the apparent resistivity
and the apparent metal factor measured for each set of electrode
positions are plotted at the intersection of grid lines, one from the
center point of the current electrodes and the other from the center
point of the potential electrodes, The resistivity values are plotted
above the line and the metal factor values below, The lateral displace-

ment of a given value is determined by the location along the survey
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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 measure-
‘ment 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, These 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, model and theoretical investigations, The position of
the electrodes when anomalous values are measured must be used 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 100 feet
to 1000 feet for (X)., In each case, the decision as to the distance (X)
and the values of (N) 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 1 below demonstrates the method
used in plotting the results, Each value of the apparent resistivity
and the apparent ''Metal factor' 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,

METHOD USED IN PLOTTING DIPOLE-DIPOLE
INDUCED POLARIZATION AND RESISTIVITY RESULTS
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