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. of potential gradient; electromagnstic, magnetic and seife

o theqhafure,of'the potential gradient resu

.. basis.for assessing. the value’ Of ‘the: tests ‘as: 4 whole

'GEOLOGIGAL BRANGH - ' = .

 DEPARTMENT OF SUPPLY AND DEVELOPMENT

"' GEOPHYSIGAL TEST SURVEYS AT MOONTA, . -
T SoUT AUSTRALEA

(L INIRODUGEION ' '« .

 #"Tﬁé:fdllbﬁiﬁg(ddtesuéﬁboﬁgéﬁYialplhnkéffdhbldf9fhév

1;éréasiteStgd.at-Moonta3§ném¢1y};anwapéa‘embrg619g~sectiénswofﬂf-,fg"
- 'Elder's Main lode and Elder's: West-lode between Warmington's' '~ - -
~and Taylor's shafts.,:The“tést”surveys;ongwhich;ﬁhe;planjaq¢<g,~j‘;~

4

_.notes are based were made:in March, 1942, - -

The ﬁlah»sh0wéitha résﬂlfsﬁ6f¥a3§bﬁéniial?gfédieﬁ£;h‘ff"

. survey in the form of a potential gradient contour plan. . Places: .

occupied”by:highipotential”gradiéntuvaluesgﬁre[placeS’whenéﬁthe:“}f

. resistivities arpAgreatgrgthdhithe?avgragegﬂbrrthe:area,;whilg. o
_ ‘places-offlowrgradientLvalues*cbrrégppqqftopresistivit;353belowi
~ thPs-everage. . .- oo Lo on e T

'.'The potehtiaI7gf§diéhts;éié. e@éfﬁined"ﬁyfﬁﬁééinéian'?i"

- falternﬁting.currenttthnough_thetgroundfand*mapping the}potedtigl';;.' o
»;;distributibn'onuthe;SprfaCe;_.-'»f,bi;_:- S T

.- The plen-is intended to 1llustrate in a generel way . . .
1ts of all ‘the"tests

z<-finlthe”MoontaﬂKadina:aﬁeﬁ-and,ﬁt;Sﬁbuidtnot befaccepted}ag,a;u,ﬁi_;A}' |

" A great numbefiof:téét55Were?maasfémbraéinéiihé?uéee?

. potential methods, and. the' nature :of -the results varied.éonsid-.. - . .

" Tode! décur is‘a felspar: porphyry-which has -been weathered to a.

--erably. Correlation between geophysical results. and kridwn geole T T
.- Ogy ‘was good in many cases, but ‘Indifferent in.others. It will -~ .
* be appreciated therefore, -that a decision to.carry out-routine . .. ..
. surveys can only'be'based-dnag;critidalﬁexéminatipp@dfﬁthelrga&tﬁfﬁy
Soults as e whole s - v e e T T Sl

'f{Ii}'on;QGYJANDJNATURE:bﬁfTHE5Gﬁb§ﬁ&éidALf§#OéﬁﬁM

. " .The rock in'which ELder's Main lode snd B1der's West

'wa:donsiderable-dep$h; Its -outcrop, -‘and :the -outcrop of: the lodes- . "~ .-

lfﬁ{ﬁ'féuiﬁf(called,TaylonﬁfaultyftraVérsing;¢h§{arég;?@Téjldﬁﬁféuii
.;has‘apperimatelyfthe‘strike*df;thﬁ?MaInﬁlOdeASheargbgtﬂdi§535

" and are pegmatitic in characﬁer;-;Theyﬁstrikeﬁnbughiy:NtEgiS:
4'surface,the,lodesjaré~o$idrzéd;énd&iéaéhedxbf*theirécbbper

¢ tent.o In: the oxidized zone. thd 1ods filling comprises. quartz;
~ keolin,: limonite and minor “amounts of. oXidized” copper. Mineral

| zofie. having been extensively mined.. : .. L

JA_fa'flatterfangle;;viz;;u57@?8réés;jtojtg§[N;W;f;Ait%fpﬁbjé@tgd
~.outerop- position is 100-150 ft. 10, the S.E. . of the Naii Tods "
.»;g;L'the,mihetSOFthatjthejddtcrbp[positidn}hsishan"on the plan:is onl

,f.are gbscuned.by”a*cpveri@g;bficlay;?tﬁévgntine"1imestpneﬂgn&j{f }ff  ;up:
- - 'SO'i.I._ . f‘ . R .".;"-.‘_': : '{::':’. :.‘.: . LN A:A: 3 . AR .

The lodes OCCdf'inffiééhfééf651éhééfé?iﬂtthéfiofphyEYT
W

and dip-at about 60 degrees ‘to.the N.W. .Within: 60-70 £t: o

on

ThefpoténtialVgn&dieht?éffégtéihereiq}qeécribeﬁéafégﬁeiiéve

: 5beflafgélyﬁdue[toimatgﬁial'within:theiokidiéédfZQne; the-‘primary

‘In"addition to the shears carrying. the 1odes. theres 16

outerops It hds_hbt,heen{interseétedﬁin}tﬁé;gpperiWorkingéf@f{

T.f1ica1ffesulps;;giis@necessary:pc~prief1ygdutliqgiﬁne?pnygiga
‘*”€_9h3?9¢t??“QfJ#he?IOQG}ShS?fS:&nd-TéYI6?~féultqgéLvl* R

oy

'1fIﬂ"prdér'idffﬁlly"appfééféfautﬁé ﬁéthféfOfléﬁ iéé@ b§$




.
i
o
s
H
i
‘.

J SRS
B
R

Ve
JE
e

P ‘/‘\'.
L.

- :‘iii; Tgxlor fault - 1ntersects Elder s Main lode at a depth ofji
.- Trom 600 ft: to 1000 .f£t. in the.drea tested. . At- this depth.

_,‘]l. Lgxout B. Two pronounced conductive zones cross the layout.
2t The most ‘southerly .of these is. a wide- .zone- containing two minima,,
“ Elder's. Main and East lodes: (the latter: ‘being an- off-shoot of- the
o ”-former) pass - through this’ conductive zone but’ there is . ‘no obviouss
e correlation between the conductive minima and the lodes.;};p;,_

i-lode shear, and. the other a N.E.-S W.' strike are known to. eross: the
-.Main 1ode.near Taylor's shaft.;sIheir'planfpositions~areﬂnotﬁknpw

'g.R Lockhart Jack, B. n.; F.G,S. Geology of. the Moonta and Wallaroo
jMining district - Geological survey of S A Bulletin No.6 1917 3

i':,;2#ffff'-"'

i. Mein lode Bhesr - shows 1ittle smashing of the wall rocks
but the wall rocks and the material contained therein -~
have been altered by the action of the. vein—forming sol-;
‘utions.” This alteration has resulted in-the wall rocks
becoming more frieble. than'the unaltered porphyry = - a :

" ~.change which might. reasonably be associated with an in—.¥_¢~u
‘crease in electrical conductiv1ty. ,_ 5;. ,¢<J-EHJAT,_

The COpper minerals occur in shoots along the- Main 1ode
. shear. Between the shoots the Main-lode :shear 1s:gén- . -“,,;
erelly a weakly developed feature:in which minér amounts -
”,of crushed material and 1ode filling occur.

‘.:Thus, from a. geophysical p01nt of view, one would eXpect
strong reactions from the Maih lode shear over-the .ore . ‘.,j_',
-shoots -and ‘poor reaections ‘elséwhere on the shear., Apply-*£;'47
ing this ‘to. the "area under- discussion-one ‘}ght con-the: #oa
basis of the. stope plan’ shown in Dr. .Jack's report class-vg?fi

ify that section of Elder's® Meain lode between traverses o
.-, 100E. -énd 200W. layout C,:-asi one: over which poor reactions{fg
- are to be- expected while that -section between: traverses -
’ 200W, layout:C, and 170 W, layout B, .might be: classified LA
_as: one over which stronger reactions might be eXpected.‘,~ '

Siis West lode shear -~is a. mypical fault which has been filled ¢.~f
~©  with crushed material,- ‘The wall rock alteration A8 usually‘Tﬂ'*
' more extensive than in the Main 10dé- ‘shears, ~“The West . '
lode shear has & composite character :and-consists of 'a "
number of parallel fracturés. . As:a result_of . this the -
West lode has. taken a selective Toute, not necessarily . L
;. .collinear. " The" upper 1imit. of" the West 1ode - ore ‘body is RS A
... 240 ft. from.the -surface. but’ Dr, Jack- ‘states in his report .
" that the 'track' ‘of" the.lode ‘persists towards’ the surface, - .. .
- It 'is difficult: to- determine from published descriptions PR
~'of the lodes what physical character: this lode ‘track' has,.: L
-~ In one or two. places where ‘it has:been: described it appearsl:'
"~ to consist of a- -few inches ‘of crushed. material- containing: =~ .
- a 1ittle quartz and-’ copper. sulphide.; If. this - description ,j?]}x
: .applies generally to. the . West lode: shear ‘near -the:surface in. -

_.the area. tested, no appr301ab1esgeophysical reaction couldi‘
- be eXpected from 1t.;qu_..‘ »

- - the fault -contains from 1 f£t. to.2 fte 0f crushed material
which is not mineralized. If it ‘had a ‘similar character .-

near the: surface -a measurable geophysical effect might be
'eXpected from 1t._--». . o '

"'III RESULTS oF THE POTENTIAL GRADIENT SURVEY ;i;ff;r

Two cross features, one having the strike .of" the West
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The strong conductive 1ndication which crosses the

5;ifjlayout between 450 N. and 475 N, “i5 too-far to the:northwest - to
57 . permit a correlation between. it and the West lode shear, " It is.

R A strong feature. and its ‘strike resembles that of .the. Main lode:
w7 shear.. It ‘may possibly: represent a-northerly: continuation of

< Bennett's’ ‘lode which has- this strike and, where known; -1ies . acp-

"*.'roximately 650 ft..to the west of Elder 8. Main lode.f_:fi;-,.

- The projected outcrop position of the West Tode shear B

' fcrosses the layout at apnroximately 300 N. but it is not known -

. " for certain whether. this feature actually reaches the. surface.-f‘"""
-There is no indication -near 300 N which could be correlated

with the West lode shear.jin

NG - indication was obtained over the assumed outcrop .ﬁilgpprﬁ

- of Taylor fault.-

52; Laxout C, A zone of low resistivity values crosses the
;‘layout between 0 and 100 S, . It embraces two lines of. minima
(shown by the closed contours). the most* northerly of which’ coin-:
. :.0ldes roughly with the. outerop of Elder!' s: Main-lodé. * The coln=-
.- cldence 1is best on the southwsstern-edgé -of the- layout and there
©. . is 1little doubt that-the line of minima.is. due to the main lode
~_shear. It will be. observed that the indication is most: intense FR
“on ‘traverses 200 W, 250 W, and 300" W, - Geological evidence suggestsﬂ' '

that the shearing 1ls more- intense over “this section of: the 1ayoutﬂ

| 5;.than elsewhere ‘on the.'layout so.that & correlation is possible

:--between degree of shearing and 1ntens1ty of indication.

The second line of minima passes through, and is most

f‘*,intense on,” 908/200W, - 955/100W, ‘and ‘70S/50E.: In: ‘plen- pos1tion

it is:.midway between: the assumed outcrop of" Taylor fault and
- the outcrOp of Elder's Main lode. It may: be due . to an- offshoot

. of Elder's Main lode (cif. Elder's"East lode on layout B) or. to\;

?'15ON ‘and traverse "50E. at 165N. . coincides - roughly with the: proa-;"ﬂ
- ected position of the- West lode- shear.< Elsewhere: elong “the . course;
.of this shear resistivity values’ are ‘high .and :on .-traverse- 200W

‘the projected position.coincides .with a resistivity meximun, ‘As’.

‘containing. quartz and copper: sulphides S0, that the . gbsence. of i
N definite electrical effect over the feature is not surprising.'

of unknown geology. With the exception of': the ‘wide . zdne along- the;{
.. ‘Southeastern edge of the layout, these conductive indications.are™"" .
© - discontinuous in strike and no attempt Wwill: be made to interpret ;g’ﬁ
-*;them in terms of" geological structures.g’* ,

ﬁ general way - the nature of the potential gradient results at A
- Moonta. . o :

.a parallel:shear of the Main lode- type. - On the other hand’ the- . ..
. position of -‘Taylor fault at®the surface is:- uncertain and the ;«w”ff
-rindication may possibly be due to this feature.u o =

A weak conductive indication crossing traverse O at

stated earlier in the discussion- of -the: ‘physical characteristics g
of the shears, there is reason for believing that the West .lods
shear near the surface comprises a few inches of" .crushed’ material:

) Other conductive indications on the 1ayout are in areas R

"It is believed that the low resistivity values on the

"southeastern -edge of the layout’ are ‘due -in part to:the nearness™

of the. power electrodes and that a repetition Aander. more- favour-g‘ .

able electrode- conditions might remove part. if- not all of ~the. o :
effect. It will be. appreciated, therefore, that .an. interpretation
of" this ‘effect in terms of geology 1s not'justified._;.;__ .

“Iv'.' CONCLUSIONS

The foregoing descriptions should serve to 1ndicatekin



"It will be appreciated that the coincidénce between.

- geophysical results and known geology is by no meéans perfect.
~ An examination of the results from other test aress, however, ..
‘supports: the view that some sections of the lode shears: are - IR :
- electrically conductive and can be traced by-electricel methods. - . -

" In-addition to the.generaliy~favodraﬁie%re§u1£s_dbtaihed'"

_ith the potential gradient wethod, ths self-potential -and.electro- -
magnetic methods gave encouraging results in tests over other areas. . .-

. It should be clearly understood that the géqph&SICéia S
methods would be primarily directed towards the disclosure :of the .

" structures: with which the. ore~bodies are: associated. Providing

these structures: can be located by ‘the methods, the selection of

K places favouraeble to the occurrence of ore-shoots would be governed

largely by the geological interpretation of these structures. The .
term largely is. used advidedly because at least one of the methods, .
namely the self-potential method, might give direct indications of
the presence of the sulphide minerals which occur-in the lodes, and -
hence locate the lodes directly. - -  ° .0 . o T oesT T

. In view of the excellent Ghances which.appear-to exist®

" for the occurrence of hitherto undiscovered ore bodies and the .. - .. -
difficulties associated with-thairfd;spoveryrby.other~means;zit'is*'“

believed that a routine geophysical survey of the Moonta-Kadina -
copper area is justified. . T E K

Becausé ‘the lodes occur in & homogeneous rock (felspar . '

porphyry) at Moonta wheress at Kadina the country rock has. a ver-
iable habit, it is suggested that a survey be carried out in the -, -
first instance at Moonta and that the results of this be thoroughly: -

. - tested before extensive surveys of the Kadina a@dﬁsuﬁﬁoqhdihg.areaaﬁf.?
' be underteken, - B : e STl s : e

CANBERRA, A.C.T. . . ' (R.F. Thyer). .

- l2th May, 10h42. - - i - ceobhysielst. - Lt
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