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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
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the rock; i. e. as ions pile up against the metallic interface the
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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 char ge creates a small current flow which can be

measured on the surface of the ground as a decaying potential diffeJ;'ence,

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
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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 locsting

the disseminated "porphyry copper" type mineralization in the South-

western United States.

Measurements and experim.ents also indicate that it should

be possible to locate most m.assive sulphide bodies ata 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 E, M. results, It would appear from. scale m.odel

experim.entsand calculations that the apparent m.etal factors measured

over a m.ineralized zone are larger if the material overlying the zone

is of low resistivity,

Apropos of this, it should be stated that the induced

polarization m.easurements indicate the total am.ount of m.etallic

constituents in the rock, Thus all of the m.etallic m.inerals 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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hematite also conduct by electrons and are metallic. All of the metallic

mineral~ in the rock will contribute to the induced polarization effect

mea~ured on the ~ urface.

In the field procedure, measurement~ on the surface are

made in a way that allow~ the effects of lateral changes in the properUes

of the ground to be separated from the effects of vertical changes in the

properties. Current i~ applied to the ground at two points a di~tance

(X) apart. The potential~ are mea~ured at two other points (X) feet

apart, in line with the current electrodes. The distance between the

nearest current and potential electrode~ i~ an integer number (N) times

the basic distance (X).

The mea~urement~ arem.ade along a surveyed line, with

a constant distance (NX) between the nearest current and potential

electrodes. In most surveys, several traver.ses 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 r!lsistivity

and the apparent metal factor measured for each set of electrode

positions are plotted at the intersectilm 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



5 - 172(106

•

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

grouncl 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•
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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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McPHAR GEOPHYSICS LIMITED

ltEPOAT ON

l;NDU(;ED POLA lUZAnON

AND aESlST1VlTYSUaVEY

IN THE

\ -
MT. BALFOUR AaEA. TASMANIA

"FOR

THE BALFOUR MtNING SyNtlICATE

1. INTRODUCTION

At the requee't Cif Mr. F. C Hudllcn. we have carried <mt

Balfour area on b¢balf of the BdfCiu:r Mbdng Syndicate. The propes-ty

tl$ located innol'thweete:r:n Tallmll.uia and i. of interest becll.useof the

presence of numel'oustln and coppe:roecul'l'enees.

Allu1l'\1111 tin liepo.lte were worked prior to 1880 and lode

depoeitll contaiatng tin ud tungsten werl!l fa\l.ttd alwut 1$90. C,opper

WlUI fbst discOV'lill'ed in 1901 at Tin Creek. The tin and tung.ten occur

are the most abundant metallie mineral$ whh lell$er amounts of

cassiterite and woU-lIamite. COPPEll' OCC\U'. ae \feins in the 8,ll.lfuul'

minerals, with minor salem\!. and sphalerite, in a ganpe, of qUlu·te

and dolomite. Small _unts of g01d IttId ttUVlIll' may aleo be present.
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~ Apparently the copper depo.it. are aU OXidb:ed. with complete
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lelUlbillg to a depth of a few feet or a few tena of feet and parttll.lleaeh..

lng to over 100 f.et.

irica of three Uu. each to teat a eenee of ~wn depoelt.. plu. a

elngle traver•• &<:.:ro•• an lntereating maglletlc anomaly. Definite

UlOmallell, lIome of them very "trong, weT. found Oil each grid and

further work i.. defirdtely warranted.

Z. PRESENTATION OF RESULTS

The Il1duc:ed Polariutton and llesi.t\v\ty rUblt. are abown on

the followi.ng <htta plott tn the manner de.crtbed in the note. precedi.ng tht.

report.

Area *1

Line No. Spread. Owg. No.

t 200' tp 268:'.·1

2: West Put ZOO' IP 2682.2

2 Eut PI>'lIt 200' IP 2682-3

:\ 200' IP 26Sa-4

Area *2

1

3

200'

200'

200'

IP 2682.5

IP 2682.7
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.Area *3
"

, Ltlle No. Sprud. Dwg. NQ,I

1. ZOO' 111'2682...8

Z 200' IP :682..9

:$ 200' 111' MI12;.lO

Area fJ 4

1 ZOO' 111' 263Z..U

1'(1'~ .'. ! 2(1)' 111' Z6$2 .. 1~

'3 ZOO' lP 2682-13

Area f 5

1 Z60' IP 2682..14

; 2 200' lSi' 26$i!.. ts

3 ZOO' 111' 26$2..16

Area MA

1

"",...

by .oUd and broken bar. l'ellJpeettvelyon tbis pl/ilft map lUI weUas the

data plots. These bar. represent the lIIutaee pl'oJectton of the _o-'a"
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an avera,blg pl'oceas. l!l are all potentW metbode, it I.. frequently

difficult to exa.cUy pinpoint tb.e ..ourc';~olan .uomaly. Certainly, no

.anomaly can be locatedwbb t:J10~' accuracy than the spread length~

, to e. whet.. U\!lt,.gZOO'.~i~d.th.;.po.Htl>ti·Q1.narl'ownlPhUle.bodY

Clift only be dete~I.Md~~n~,bet:wefnl~ .tatl..dhll ZOO' apart.' lnorcdCir'
;r,

to locate .ouree. at some depth. lal',er spreads mU8t be us.d. wltli a

c;orre'p<lllding incre -c'ln the unceJ'talntl.e8 of toeatton. ThereJore.

wliU. t e ceQter of the hldiclJ.ted anomaly pl'oba ly correspond. fal,,1y

maly along the ltae
\

.11ould not be taken to I'l!lP1'ee...t tlie el.ta9t edge. of tbe anornlUoue

materia!.

3, DISCUSSiON OJ' ESULTS

Line 1/1

plete anomaly at 6W.

Line lIz

low oanonlaly at 38 to 40W and apparet\tly a .econti de~ .ou.ree at 34W

to 36W.
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to 2E on .trike with the Murray's Reward Mine. WhUe tttl. ".sture is

not atl'ong compareel wi.tb I/ome 01 the'otber anomaUes it could attll
..J

repr••ent a vein of economic aize and sbould definitely be ehec:kedwi.th

aborter electrode intervale. A.. shown In the accompanying theoretical

easea \t ia not poul!>le to determine the width of a tabular body If large

In such cases it is neeessary to reduce the e1ectl'Ode lnteli'val.unt.\1 H t.

about equal to, or len than. the wi.dth of the .source.

There is a180 80me amblgWty in evaluating a deep source,

such all the aJ10maly at 16 to laW (compare Cues 11-0. S-SU-IO.a end

It-I. S.SU-IO-il). IA tIt"a inat,auee reducing the electrode interval i8 of
•

no benefit. Increasing tbe interval haa the effect of averaging the

source with a greater volume of barren reck and reduce. the magnitude

of the anomaly.

atart between stations 6Wand 8W and contlnueto the weet end of the

Une wtth minor increases at lOW to UW and Z4W to za • Within thb

bl'Oad zone there is a deep anomaly at 16W to laW correlating with the

tin worldngll.

A .hallow, ,dellnlte anomaly of moderate magnitude i" present

over the Murrayis Rewa:td Mine and an incomplete anomaly Will found at

lOW.
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2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
~~_~'_-'--~_....L'_~~~-'-' _~~_-,----,-_....L'_....L'_~'_~_'-' ~..:...'~,
o

'-1-- 100 100 100 100 100 101 105 96 143 95 105 101 100

.-2 _

.-3 _

.-4------

100 HID 100 101 102 109 93 52 52 93 101 lOt 10l

laO 1011021014 Jll 92 59 59.59 92 1IliOit 102-

11111 102 105 112 91 61t 614 614 61t 91 112 105 102

.-5-------.-,---------
103 106 113

106 I U 90

91

70
"

70

67

70
"

70

67

70
"

70

91 113 106

90 lIlt 106

103

103 (P12 77") a

2 3, 4, 5, 6 7 8 9 10 11 12 13, IS, 16, 17, 18, 19,

'-1-- o o -0.3 -1.0 0,1 0.1 -1.0 -0.3 -0. I

o -0.1 -0.1 -0.3 -0. -1.8 0.1 214 :zit 0.1 -1,& -0,6 -0.3

-0.2. -0.3 -0.5 -1.0 -2,14 0.2 21 21 21 0.2 -2. It -I. -0.5

'-2---.-3 _
.-4 _

-0." -0.7 -I... -2.9 0,2 ,. 18 " 15 0, , -2.9 -I,ll -0.7

0.2.-5-------.-,---------
-0.9 -1.6 -3.2

-1.9 -3.'1- •. , 15

17

15

17

15

17

15

17

15

17 O. ,

O. ,

-3.2 -1.6 -0.9

-1.1 (fe)a

0'-_~~_.....1 3"___L4___';~_.....6 7"___8L'___,9~_.....lP ''''I 'L2 1~~_.....1,~ I~,5 IL.6___,I,,-7__..'8:...._~1,9.

.-, ---------

.-5-------

.-4------

(M f) a-II

-9

-7

-15

-5

-15

-3

-30

-13

-I

-10

-28

-10

-28

-I

-,

-30

-13

-0

-5

-15

-7

-I

-15

-9

-0

-3

-I

-4

.,

-0-0'-1--

.-3 _

.-,---

(PI277") 1= 100

(Mf) I = 0 (Mf) 2 = 10,000

ELECTRODE CONFIGURATION
_~_NI I_ (f e) 2 = 50%~--,

____J
-------------

CASE
I-BX- dd-I

Fig.2____________-'-...:..ooc...:;::_



172C15McPHAR GEOPHYSICS LIMITED
Theoretical Induced Polarization and Resistivity Studies

Calculated Cases•
O~_~__~2__3,-_--,-~__5""__6""__7,-__8""__9~__1,...0__1...1_~1,...2__13~_~14~_~1,5~_~1,6~_~I,7__~lo8,----,1,9

'-1 __

.-,----
100 100 100 101 101 IO~ 121 20

101 101 101 103 109 133 23 23

121 10 II- 10 I

133 ICl9 103

.-3 _
102 103 106 113 111-0 25 2S 25 111-0 I \3 106

.-,------ 105 108 117 III-II- 27 27 27 27 ill-II- j 17 108

.-5-------·-.---------
"'

124

121

'" 32

30

32

30

32

30

32

30

32

30

32
'"

'"
121 III

'" 1I,(P/27r)a

19
1

( te)a

18
1

17
1

- I. I

16
1

- 2. a - I ,II-

-1.7

15

- I , II- -0.8

-3. 0

I~

'-'-'-''-'::- 0 • 3

-0.6

1312

37

..

36

38

II

37

10
1

36

"
liD liD 110

37

98
1

76

-0. I

5
1

-2.0 -3.0

~

-0.5 -0.8

-I. I

o

-0.2 -0.3 .0.6

3
1

-0.1 -0.1 -0.2 -0.3

o

2

• -2 _

'-1 __

.-3 _

.-4--- _

.-5-------·-.---------•
2 3

1
4 5

1

6 7 8 9 10
1

II 12 13
1

I~
1

15
1

16
1

17
1

18, 19
1

•-0--------

.-,------

(MOa-12

-10

-8

-16

-5

-"

-3

-12

-,

-9

I 139

12531253

1610 16 10

1656 1856

I litO I 111-0 I litO

I q.Oll

1253

-2.0

-12

·3

-,

-5

-8

-,

-16

-3

-0

-10

-,

-5

-0

.,
-,

-0

.-3 _

.-5-------

.-,---

.-,--

o 2 3 5 6 7 8 9 10 II 12 13 I~ 15 16 17 18 19

•
(Mf) 1= 0

ELECTRODE CONFIGURATION

~" /" /,,/
PLOTdNG POINT

(Mf) 2 = 10,000

(f e) 2 = 50%
':""-....J

5cm

(Mf) 380
•

CAIE
~

Fig.3



172C 1 G
McPHAR GEOPHYSICS LIMITED

.:t..

>\-~
~

Theoretical Induced Polarization and Resistivity Studies
~~

\ Scale Model Cases
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Scale Model Cases
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,2) Area IZ: Central Mine.
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This grid ia'r~ally an own.io,n of the £i,ret one. A deep,

weak 80U1'Ce ia pre8ent ':t 4£ or 'IE to 6El tf tilt, is an estenaton 9C

Murray'. R.ewardthen ttlere 'lOut be aa·oftilet Oil' change in "t"'ike~
, . . ,.

Above backll'ound value!! a,1'e present on the we"t part of the line,

probably represeAting a change in rock type. rather'than a concentrated

.ource.

Line z/z

Deep. weak effectll were meallured at 6£ to 8£. 0 to 4W

and.fIOW.

Une 2/3

A ,hallow, definite anomaly coincides wlth the tin digging.

at lZW to 14Wl tMs shOuld aleo be checke4 wlth IIIhol:'ter electrode

interval.. Weak elfeet. were measured at 4W to 8W and there a'l'll

anom.alous value. at the end. of the Une. The travenec08hould be

The third teat was carried out two mlles to the I1cu:thwe.t

Line 3/1

A low maJtlitude but deChute anomaly occurs' at 0 tt) ZE.
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172('19

The lIlQu<;e i.shallow and u&rl'ownlAti'!/'otQ th.e electrode .padng an>!

here again detaUiAg with ahorter in~erval8"i.s recommended.

Litle 3/Z /

'"eak. eUeets were mea.ued on thl.. tre:"1'8e but the

pattell'us are nell a. deftnite as in the })reeodlng- ca.e.

Line 31'$

Three weak anomaUea \11'0 .hown on tbia traverse but

the 11ne should be extended to the eut nnd west.

dl Ana '41 The Clump

AnomllloulII eflecta were measured throughoutthi••hort

Line 4/2

Similar resu!tlI were obtained on thi. line and there 1a alao

a weak anomaly at 0 to ZW.

Line 4/3

Here the eastern allOmaly is much stronger but the weatern

one ta weaker. The feature at 0 to 2W is stUI prennt but aho:lil1d be

detailed with shQrter electrode intervalit': .

e) Area IS
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172<:20

but the line direction hasheen changed to north-south.

Line 5/1

Anomalou. elfects were meas~red tbJ'oughout the trav-erse.

auggeettAg a broad blUl.d 'Of aecUments with. minor ~.~t. of sulphidea-.

There is some vartatb~n~n.the.li!et.I1l',ac.to:r values .which c:owdbe

cau.aed by nanow eOl1centrated s~uree.l delllUing ,s required fQI' a more

com lete evalution.

At the west end of the Une thel'«f hI a tltrong but incomplete

anomaly <Zol'relatl.ng with a .halt.

Line 5/2

The.e l' .wes are .•imUar except that the... \8 l!. more

deltaite iDueale in th. Metal Factor valu.ee at 0 to 2N in the vicinity

of the d.-ill hole. The anomaly at the WIIlIIt end is .tranler ut .tUI

incomplete.

Une 5/3

A strong shallow .ouree oc¢ur. at 45 to 6S. juat east of

tile ehalt, but the we.tern edge has not b~1Il defined. Above background

and auggest minor cH.pel'nd metalUc;. nthet' than narrow concentrated

'bal1ds•

.!l Area M. A.

A. .ingle traverse (M. A. /1) Wall 1'UIl aerO's. map.tic
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• 14.

anomaly about 1/'1. mUe northwest of Area .?.
172(\21

strons shaDow all.Qmaly at 4W to 6W, wl,t~'Weaker u:te1'lJllona well tG

the ea.t and west. There ill also a prQl>-able 'WeJ'l.k .oure. at '\i.E to 6E.

Evidently thflrnapettc aMrnaly is eent<lre4 at atation 0 1n which ca8e

it i. not :related to the .tAn, IPanomal?f,•. Since we do not have the

magnetometer prolile WI'! ar-e unable t<> make a. more d.etaUed comparison.

4. SUMMA R.Y ANI') ItECOMM EN:DATIONS

The IPtrav.rsn Ave shown interesting anomalies in all

II'" tellt areae. Many of these are coiru::ident'wtth ~rlrlnl. and the".!o!'e

gell.tlru Wf; do 1\Ot have aUUiclent deta.iled ,eologtc: trtformattllll1 to pern'lit

IP method can be aod et.fectively in this area to locate and delimit th.

metalltc: mineraI deposits.

Some of the slates undoubtedly contain pyrit., and/or gl',aphite

and will Naa give riae to IP anoml'l1\ell. tn the area. aUl'veyed such

effects appeal' to be rel~tivety lImall (e. g. the broad lIone onLine 1/2

related to !mown mhleral d••U. are alao c:aWlledby such ud\ment••

In sellent the t.st Une" were abort. re.ulting in .e¥:ral

incomplete anomdlelJ d in.umeleDt data,onbackgroUJld levels.

Sev....l travellSe" ebou1lil therefore be surveyed cO,mpletely &C'1'O•• tho

property. AU of the pruent data Wall obtained uaing a lOO-foot ele.et1'Ode

interval so that it i. not po..ible to enmate fully a narllo... tabular .OW/ee.
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C01Ulequel1t1y \11 .. more extensive slU'vey it would. be uecessary to

detail PQrtiol1s of eeveralline. Wllng 100-:loo~ electrode intervals.

Frequently tMs permit. cl08el' locatlc>n of test driUhQlu and oJ- more

elftdent Us. o£ cb-iUing funds. The CQ8t of the additiQnal gSQphysical

work is more than compensated by the I,Ul'riftgS in th·rn footage.

McPHAll GEOPHYSICS LIMITED

Ro~ert A Bell.

O;;JiiVf
Phi~;l Hallaf.
Geophy"id\llt.

Dated: June 5, 1967
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•
McPHAR GEOPHYSICS LIMITED

Location map

o

'"...
o
CD
V

o
LAUNCESTON

TASMAN A

BALFOUR

•

---- ... ---~--- -----_.- -- --~~-----------_._.

•
BALFOUR MINING SYNDICATE

Balfour areQ - Tasmania

Scm



'" .~,

1
"~ j

McPHAR GEOPHYSICS
PLAN MAP

REWARD

MINE

I

AREA I I

MURRAY'S

•

AREA 5, DDB 5

AREA 4, 'THE CLUMP'

~ AREA 3
Consolida ted

'_~'_' " And
Blocks Shaft

L-3/3 16 .. '4E, 0 iii 0 ,

'L- 3/2-'6 " Ii 0 14E

L- 3/1 16 .. '4E, •

4 '4" 16EL- 13--' iii iii iii. '

L - 4/2 __'4" eli! iii (Ol. '~E

L- 4/, __'4" • 1iI. IjIE

AREA 2 '
L- 2/3 28","~--',:-4_-;;~-~--.::l'E ---'" CENTRAL
L - 2/2 ,~.. iii iii 0 'tE

L-2/1 '6" /14E

~~ :~;5-?-"--1iI-.-geliI---1iI--l;le-:~\£E:;T,~:
L - III . 'l" iii 1iI '8E

MAGNETIC ANOMALY
(Approx, Position)

BAL~OUR

~1ALFOUR

\
\

1\
#

i

[
I
I
!

SURFACE PROJECTION
OF ANOMALOUS ZONES

5cm !fooloo(-----:~!.-- _ ____l.~1

___J

!

l

BALFOUR AREA, TASMANIA.

Scale-One inch= 2200 Feet (Approx.)

BALFOUR MINING SYNDICATE

•
iii

o

DEFINITE

f>ROBABLI

POSSIBLE



DWG. NO.-I.P.-26 82-1

INDUCED POLARIZATION AND RESISTIVITY

NOTE:: CONTOURS AT

LOGARITHMIC M.ULTlPL.£ S

OF 10-15-20~5(HIO-75-IOOSURVEY

LIMITEDGEOPHYSICSMcPHAR

"x - 200 /

" /" /
PLOTTING )I( POINT

/ "

£L£CTROO£ CONFIGURATION
__X J:of., nx •• X-II-

0-4 150 190 448 26t 164 139 •• 245 230 212

~n-3 280 367 138 144 230 150 206

Po/2.".
0-2 204 241 305 198 158 164 - 146 136 10HM FEET!

n - 1 191 lTO 250 234 200 106 135

TER,
\"IIHi......:r:OA.llB IRg~ '1A ANIA

MEl9fll!4y'-&JMWARD

• 200 Feet
AliA r Ilion LOGAR'>hIMfC ICGlNTOUR (INTER~AL

l2W lOW 8W fiW 4W 2W 0 2E I 4E fiE BE lOE l2E l4E lfiE "-
PIT

IBE
)( ! . .

0-'? '111 ..nllll.II ••• ., .. "11111' II 11'11." 'I.U
Z

lAJ
Z
-J

0- 1 17 19 15 14 II 19 19

~0-2 17 III 17 18 12

~\
(M.F.)o

n - 3 12 13 24 17 i3 15 12

n - 4 28 8.4 1.5 n 15 IO~.4

l
-

I"

SURFACE PROJECTION

OF ANOMALOUS ZONES

~ODEFINITE
PROBABLE ........UII.......

POSSIBLE I""'"



·DWG. N,O.-I.P.-2682- 2

INDUCED POLARIZATION AND R ESISTIVI TY
(

£L~TItOor eOlil'18UltATiOtl
.~ .ot, nx •• x-+

,x - 200 /

" /" /
PLOTTING lI( POINT.

/ "

McPHAR GEOPHYSICS LIMITED
SURVEY

172C26 NOT£: CONTOURS AT

LOGARITHMIC MULTIPLES

OF 10-15-2O-30-50-7l5-l00

Pa/21r
(OHM FEET!

108133

~13

14

------------------------ 40

n - 1 --------,----------------------

n - 2 ---------------------------- 80

n - 3 -------------------------

n-4

NOTE -4 AL. FOIL ELECTRODES

501 48' 461 44W..
42W 401

? 11111'11'1.

38W 36W

IUIII ..

34W

lUI ...

321 30W 281

C\l
.......

I.
oz
w
Z
..J

n-l

-7{E"~"'~r
80 III

~n-2 lOll

(M.F.)a
n-3 Z2!l

..~~~".
NR 84

n-4 3118 NR

I- Scm -,
---

Ie TE
a ...ANIA

WARD

= 26 Feet

G S

LOGARIT" ..IC CONTOUR IfHERVAL

B (J;.lUR
SURFACE PROJECTION
DF ANOMALOUS ZONES

DEFINITE

PROBABLE ..

•() POSSIBLE """"



IN DUCED POLAR IZATlON AN 0 RESISTIVITY

1

. . ,
N,OTE: CONTOURS A1"

LOGARITHMIC IIItUL·T/PLES

OF 10-/5-20-30-50-111-100

DWG. NO.-I.P.-2682-3'II '

SURVEY

LIMITED

I
GEOPHYSICSMcPHAR

(

<'.,..,.
r.~" ELECTRODE CONFIGURATION

...~+-X ..... _")t.: ., X-+

..~ ~
"X-200 /." /" /

PLOTTING li POINT

/ "

Po/27r
(OHM FEET)

N

lOE l2E 14E ~I

, I.
0
z
wz-
...J

i
(M.F. ) a

15

8.7

~5

38

2121

Z443

48

36

41

40

68

37

41

Z7

5764

3135

4451

89

70

_-3-Z-----39-_~3.
51 35

n-l 8Z 60 48 48

n-2 1 49

n-3 NR HR 61 36 4'
. (;;\

n-4 NR NR HR 60

n-4 NR NR N& 125 Lh 93 8fI 95 tZfl 136 0 ge 168

~~
218 316 133 101 184

~
191

Qn - 3 HR
w~n.

194 t42 99 1t5 1113 60 1ft t:l:l 105 tZll 215 3M 264 144

~
,',

n-2 HR 87 175 113 106 lOt 145 130 in 1t6 t46 18Z 188 120

/:J ~n-l 140 133 US /2;; Z38~ HZ 258~ 1t1 t34 t06 139 ti~ 139 2U tll3 t02 tZll

'. .'
TIN

WORKINGS

44W 42W 40W 38W 36W 34W 32W, 30W 28W 26W 24W 22W 20W l8W l6W l4W 12W lOW 8W 6W 4W 2\V 0 2E 4E 6E 8E
(~'

l~ == . . . , ,
IIII-U•••II

! ! !

? 'III' ... IIIIIIIIU•• U ............u •·•• un... ., ,. ,. ,. " L ,. L 1.11111 ..

\

"'"

I"
Scm

BALFOUR' MINING SYNDICATE
BALFOUR AREA, TASMANIA.

AREA I, MURRAY'S REWARD

Scale-One inch= 200 Feet
INTERVALNOTE' LOGARITHMIC CONTO

SURFACE PROJECTION

OF ANOMALOUS ZONES

OEFINITE

PROBABLE UI ..

POSSIBLE I""",



DWG. NO.-I.P.-2682-4

INDUCED POLARIZATION AND RESISTIVITY

ELECTRODE CONfIGURATION

+-X 'ot nx J. X-+

~ ~. x - '200 .

" /" /" /
PLOTTING. POINT

/ "

McPHAR GEOPHYSICS LIMITED
SURVEY

172(128
NOTE: CONTOURS AT

LOGA'RITHMIC MULTIPLES

OF 10-15-20-30-50-7lHOO

n-4 81 109 319 244 150 266 208

n - 3 ~ 252 206

Po/2.".
n-2 104 216 203 167 (OHM FEET)

n - 1 134 147 174 181 120

MURRAY'S
r<)

~ REWARD I "16W 14W 12W tow 8W 6W 4W 2W o MINE I 2E E 6E 8E 10E 12E 4E I
? ........................1 1111111.1

1

1"11. III 0
IEDGE OF DUMP

Z
I ~IPYRITE - CHALCOPYRITE Z

...J
n - 1 IZ

~
36

~
9

~
n - 2

~a
25 25 18 8.9

'" (M.F.)on - 3 26 17 15 17 9.3

n-4 Z8 ~ 37 29 16 II 10 16 6

5cm .. I

. ATEu

-
'IiilTE L~G'ARIT"'MIC CONTOURTlllTERVAL

••.•'-0 ANIA
~~'R5A I ~ Y1>-R(WARD

~ttle-Oneii olT" 20 Feet

B
SURFACE PROJECTION

OF ANOMALOUS ZONES

(:3: DEFINITE

'OPROBA8LE .........111..... 11

~OSSIBLE """"
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INDUCED POLARIZATION AND RESISTIVITY

ELECTRODE CONFIGURATION
"'-X .ot! nx .11 X-.

~e-
"X - 200 /

" /, /
PLOTTING :Ii POINT

. /.,

McPHAR GEOPHYSICS LIMITED
SURVEY

172029 NOTE:. CONTO.URS AT

LOGARITHMIC MULTIPLES

OF IO-I!l-20-30-110-7!HOO

n - 4 Z40J/ 120 1M 441 232 U5 181

n - 3 136 153 166 270 413 Jl6 157... 8 Po/2.".
n - 2 185 266 255 153 137 (OHM FEET!

n - 1 ~ 171 MI 208 364 196 166

......
C\I

16W 14W 12W lOW ~W gw t W 2W Q 2E 4E 6E 8E 10E 12E 14E I, , ! . ! ! . I ! ! . d?""""",J""', ••.• '11 ••• '1.1'.....
Z
~

Z
..J

n - 1 Z4 19

~
16 7.6 7,7 7,5

n - 2 24 18 20 6,9 9

n - 3
(M.F.)o

/:i
24 6 9,5 17 13

n - 4 21 19 Z3 ZI 9 6 5.4 13 (>; f9,7

5cm

Ie IE
AJ ANIA

MINE

= 2(i)6 Feet

iv1AIH~pra

ME

S Q)I~- ne i

• r. J·"l'QTEl. U),GARITHM-I~ ~<llONTOUR. IN'TERVAL

BA
SURFACE PROJECTION

OF ANOMALOUS ZONES

DEFINITE

PROBABLE .........111111....

POSSIBLE """,,



DWG. NO.-I.P.-2682-6

INDUCED POLARIZATION AND RESISTIVITY

ELECTROOE CONFIGURATION
~X • II! nx .1 X ......

~ ~'X - 200 /, /
'\. /

PLOTTING .: POINT
/ '\.

McPHAR GEOPHYSICS LIMITED
SURVEY

172(\30 NOTE: CONTOURS AT

LOGARITHMIC MULTIPLES
OF 10-15-20-30-50-75-100

n - 4
128))

361 208 289 206 159 120

n-3 282 368 200 198 194 233 125

EJ
Pa/21r

n - 2 2611
(OHM FUTI

209 2Z9 IIlZ

n-l 3!l2 331 16:1 18n~ 288 206

ROCK C\J
DUMP '-

12W BW 6W 2W I 0 2E
N161 14W lOW 4W 4E 6E 8E 10E 12E l4E I

? 11." •••••••••••••• , ••• ... ,1111111111.11.11',111'/1111.' """,'? 0
\ z

l.IJ
Z-....J

n· 1 13 II 5.'

~z
14 I 9.'

n-2 9.' 6.5 NR 6.5 8.9

~
(M.F.)a

n-3 u 12 15 15 r "'.. .~~49) ;/;;) 2~ 8n - 4 12 15 28 NR I' I'

I"
5cm

-I
(

.G TE
SURFACE PROJECTION

OF ANOMALOUS ZONES

ce..,slEFINITE

~oBAS L E .......11111.......

POSSIBLE """"



DWG. NO.-I.P.-2682-1

INDUCED POLARIZATION AND RESISTIVITY

NOTE: CONTOURS AT

LOGARITHMIC MULnPLES

OF 10-15-20-5CHIG-7IHOOSURVEY

LIMI'TEDGEOPHYSICSMcPHAR

"x - 200/" /" /PLOTTING .: POINT

/ "

It.ECTRODI CONFIGURATION
.-x ... nx .t X .......

(

%33 357 49% %32 2n Zfl8 %21 314 248

~
%4% 307 368 274 %92 117

QI216 376 354 495 %10 191 272 395 %04
I

%78 215 379 204 130

Pa/2.".
I335 336 338 120 319 475 176 %22 %38 230 %93 . 14% (OHM FEET)

l00~ ~
I

~ ./:)~
I

~%50 286 %05 360 %46
!

24%,

,

0-1 -------------------

0-2 ------------------

0-3 ----------------

0-4

I
I,

.1

I

I
I,
I

!

I
wi
~
:~
I

,

I
.1

j

I.o
z
au i

z
.J

14E

(M.F. ) a

12E10E

(---- -- --- '-~

I 5cm I
I t"1...E-----------"-----J)o~1 J

8E

I,,

%1

6E
'1111111'1'11". ?

4E

6.4

~~,~
~~ I

.AI,.......,.;.,-,
ldJ,6

t_.~ ODS

7.4

ADIT
)---

2E

, '

o2W

9~

18

13

6\11

10

I"""""""

14

8W

u

"

19

15

20

lOW

14

24

/

/
/

/
/

17

31 42

/ TIN

//DIGGINGS

14W 12\11
)

/

45

11111111.

16\11

%117

13

13

~RAMWAY(APPROX)
, OW 18W22W24W

( ...

? ...... 11111......

t"JO~ll~.
~ ~~J);A~
'~3 ,S A~&'.
Illf; "lnC-.t{\)~

26W28W

""""
••••••• 11••••••••••

n - 3---------------- 34 ~~3 __________

0- 4 ------------------- ~ 15

0-1 --------------------

0-'2 -----------------

SURfACE PROJECTION

Of ANOMALOUS lONES
)

3. DEfiNITE

,tJ PROBABLE

POSSIBLE



INDUCED POLARIZATION AND RESISTIVITY
)

(

ELECTRODE CONFIGURATION
+-X II. nx ., x--.

--8$ . ~-
" x - 200 /" /" /PLOTTING lI{ POI NT

/ "

McPHAR GEOPHYSICS LIMITED
SURVEY

DWG. NO.-I.P.-26 82-8

NOTE: CONTOURS AT

LOGARITHMIC MULTIPLES

OF 10-15-20-30-50-75-100



DWG. NO.-I.P.-2682-9

ELECTROOE CONFIGURATION McPHAR GEOPHYSICS LIMITED 172C33 NOTE: CONTOURS AT
-X ... nx •• _X ____

LOGARITHMIC MULTIPLES

~ ~-
INDUCED POLARIZATION AND R ESISTIVI TY SURVEY OF 10-15-20-30-50-75-100

'\. X - 200 /
'\. /

" /
.PLOTTING 11( POINT

/ " ..

ri-4 U3 411
~'

806 334 202 231 473

~\
274

Qn-3 496 434 522 311 336 U8. 449 395

Po/2Tr
n - 2 475 210 314 340 308 274

(OHM FEETI

n - 1 218~ 280 246 ~ 268

~
l6W l4W 1'2Y1 lOW 8Y1 6W 4W 2W 0 2E 4E 6E 8E 10E 12E 14E I

! • . , , , , 0... 1111 ...1111111 ......... """" Z
lU
Z-...J

n - 1 13 9.6

~~
8,4

~
n - 2 8 8,8 5.5 9.5

(M.F.) a
n - 3 5.5 4.6 3.8 6.7 8.9 6 6,3

n-4 7 4.2~ 4.5 6.3 ~ (
9

Scm

TE
ANIA

6 Feet

FQ
J!;lEA 3

ere- n i i 0 =
'fr/OTElJOU1G A R " ....., C OON]OU RT tNTE RvAL

-e..-

SURFACE PROJECTION

OF ANOMALOUS ZONES

dbOEFINITE

PROBABLE ..

POSSIBLE ,.1".1,.1"

\



DWG. NO.-I.P.-26 8 2-10

INDUCED POLARIZATION AND RESISTIVITY

, ELECTIUlOI! CONFIGURATION

"'X ... nx IL. x-'

~'-200~-
" /" /

I'LOTTlIl6 .: '''OINT

/ "

McPHAR GEOPHYSICS LIMITED
SURVEY

172C34 NOTE: CONTOURS AT

LOGARITHMIC MULTIPLES

OF 10-15-20-30-50-75-100

n-4 173 ) ..·r ~
457 no

~
313 836 261

\n - 3 756 379 238 220 755 484 164

Pa/211'
n - 2 740 457 632 374 267 no 401 285 (OHM FEET!

~n . 1 408 498 590 368 278 204

ro
~

l4W 12W lOW 8W 6W 4W 2W 0 2E 4E 6E 8E lOE l2E l4E I'- , , ,
d? """, '11111111'1111" """, ?

X PIT Z
ILl
Z
...J

n - 1 6 6,5 4,2 II

~
8

n -2 I 3,8 4 12 II

))~
(M.F.)a

n - 3 1,1 IZ 12 5, 7 4,8

~n.4 18 4,3 4,2 3,8

Scm

ANIA

NDIC 'TE

66> 'Feeto ' i ob'"SOtH~-

J OlOTE' O(QGARITHMIC CONTOUR INTERVAL

,

•••••••••• 11•••••••

POSSIBLE I""'"

SURFACE PROJECTION

OF ANOMALOUS ZONES

DEFINITE

PROBABLE



DWG. NO.-I.P.-2682-11

INDUCED POLARIZAT ION AND R ESISTIVI TY

ELECTIlOO£ CONFIGUIlATION
...... ,. nx II X--+-

~ ~x - '200 /

"" /" /
PLOTTING • POINT

/ "

McPHAR GEOPHYSICS LIMITED
SURVEY

172C35 NOTE: CONTOURS AT

LOGARITHMIC MULTIPLES

OF 10-15-20-30-50-75-100

0-4 u

~
23 162 0 61 106

~
168

0- 3 U 18 195 80 79 142.
P'o/2.".

0-'2 49 15 206 138 100 (OHM FUll

0- 1 57 352 406 349 180

,
V

14W 12W lOW 8W 6W 4W 2W 0 2E 4E 6E 8E 10E 12E 14E 16E • I.t 0 P' 0 0 , ,
0? 11.11111111111111 ?
Z
UJ
Z
..J

0- 1 211 35

~~
67

~0- 2 32 60 113

(M.F.)o
0- 3 453 486 39 33 149 \'0-4 421 348 37 109 58

L 1

"

Scm
-I

--

1l0alJ L0GARlT!'IMIC

ViAll.."""0UB
J A

~-"..•
SURFACE PROJECTION

OF ANOMALOUS ZONES

'0 DEFINITE

PROBABLE ..

POSSIBLE """"

________~ ~__~~ ~. ~~ ___2..__ --J
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INDUCED POLARIZATION AND RESISTIVITY

ELECTROOf CONFIGURATION
+-X .... nx .JiIl.X--'

~ ~
\.X - 200 /

'\. /
'\. /

PLOTTING .. POINT
/ '\.

McPHAR GEOPHYSICS LIMITED
SURVEY

172C3GNOTE: CONTOURS AT

LOGARITHMIC MULTIPLES

OF 10-IS-20-3CiHI0-1S-100

n-4 4'7 !o
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