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Intro (loot Ion: 

A rttdiosr->tric survey for coppor lodes was carried out using a 

continuous recording instnaasnt, in the V ellsroo-Kaonfc o area during 

August-September, 1951 and January-February, 1958* The survey was 

carriod out both fro® ttie a ir , using en airborne scintillometer, 

and with the some equipment mounted on a Jo®p. The results of the 

airborne survey are described in a report by the author earlior in 

this dooket. 

As a result of the survey four areas were selected for 

additional geophysical survey, two of which are ccmplotod and the 

reports on which are already f i l ed in this docket* 

Area* 

She area prescribed for survey lay within the boundaries of 

"Special fining Lease Ho. 1" of tills d i s t r i c t . I t represents sons 

33 square railes of country and oovers roughly the area between the 

ifconta and Wallaroo mining fields* She area is shown on t he plan 

aooorspanyinf, report* 

She topography of the area i s gently undulating with l i t t l e 

re l ie f ; surface drainage i s not apparent* fhe gentle nature of the 
•J:-

topography made possible thia type of -survey* 

Personnel* 

The early part of the survey was carried out under the guidance 

of Br* H* Gross* consultant geologist* After his departure for 

Canada the f i r s t part of survey «as ccaaplsted by the author* She 

remainder of the survey was completed, and the results coordinated into 

an overall plan by A.E* fynam, a university student obtaining vacation 

experience with the Department. 

The division of the survey into two parte bocarae necessary due to 

the inability to traverse f ie lds under orop during the f i r s t half of 

the survey, these having to be l e f t until after harvest* 

Oeology* 

fhe geology of this area i s ful ly described in Bulletin Ho* 6 

"fhe Geology of the Moonta and Wallaroo District" by ft* Lockhart Jack) i t 
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may sunse&rised cs follows t 

The bedrock, of Pre-Cmsbrian age, consists of contorted and 

highly altered sediments. Into this ccaplex has been intruded a 
of 

felspar porphyry j3asB"e«8us»d Pro-Oembriim age. 

I t i s in this porphyry that the copper lodes of the tfeonta 

Mining distr ict occur* Shcae are orientated in & broad arcuate wumer 

but the general trend i s in the N«S direct ion. 

the copper lodes in the Wallaroo nining distr ict occur In the 

aetanorphoaed scdiaents and strike generally in an E«S? direction. 

Unconfoneably resting en the Pra~Ca»brian coscpicx are a muaber 

of isolated outliers of apposed Castbrlan age* fhese sedisssnts have 

suffered very l i t t l e tectonic disturbance being in voat eases very 

nearly horizontal* 

However Qte geological feature of the area is the thick nantle 

of travertine and s o i l which almost coapletely masks the older series* 

This s o i l cover consists of "ancient soils" which are overlain by 

travertins and recent wind blown sends, the latter constituting the top 

so i l cover* 

Technique* 

The use of an aerial sointilloaoter equipaent mounted on a jeep 

was originally suggested by Sr. B* Gross, who was a consultant geologist 

to {he Sspartaent in connection with aerial so lotillomater surveys in 

1951* The Jaep-aomiod survey was started prior to the Airborne survey 

of the area, I t being considered that the anomalies caused by cupriforous 

lodes or soxtss possibly only a few feet wide would be too detailed and 

ins ign i f leant to register on an aerial traverse even i f flown at the 

relatively low altitude of 200 feet and low speed of 80 a*p*h* Shis 

indeed, proved to be so , the aerial survey defining only broad regions of 

greater act ivi ty vftldh could be correlated with regions of porphyry intrusions. 

the association of radio-aattvre material with the eopper lodes in 

this dis tr ict i s an established fact.(Geophysical Reports 2/48, V 4 8 » 6/48 

and 85/48 by C. 6 . Farmer). 



Gmssfe rays mmmiting frora tho rudlo-aottvo material would result 

In "rafUo-tiotivo highe" on tho surface which r»y bo detectable by the 

eoisfcilleiBator* It was hoped that by this insane tha presence of 

undisclosed lodes vrould be revealed. 

S&sovot, as aontionad previously, An important feature of the are* 

prospected i s the aantle of s o i l andt revert ins which oovore tho older 

rooks. the e f fect ive rang© of gas®» rays in euahc»t«riftl i s limited 

t o a ferw feat and so , no great thickness of s o i l cover i s necessary to 

prevent radiation originating directly frora ore bodies reach in r, tho 

deteotor. the seethed would therefore sees to bo United to ouoh near 

surface oases i f i t wars not fes* processes ^Thereby shallow nones of 

radio-aotivo tutorial , darivad froia tho sore deep seated lodes provide 

an oppression of thera withinthe detecting range of the solntl l loooter. 

Sheso processes are speculative but nevertheless feasible* and the 

suppositions are supported in praatio© in asm oases* They ares 

(a) Surrounding the copper lodes are regions where traces of copper 

are to be found* Shsse could exist as copper haloes within the country 

rook or as traces of copper in the residual so i l s overlying the ooppsr 

lode and derived fhrom i t , . fho correlation of copper anomalies in the 

s o i l with lode formations during a geoobealcal survey of th is region would 

« m to l̂wMr ttseiiptilai* 

u s regard the top s o i l «©v®r and travert ine be^a^uld^ serve 

only'-si '^tplanfeet t o the ^maioat soi ls" and play no~ part ;in^#:4^ontribution 
.'7 

•.t-of etfmtr-lB&oniiiiBs, being unrelated genetically to ITelSi^k^tx^^60 

•ft • • • • i » 

these verily esoood a few foot in thiofcnaos they would not oe££$&ely 
f . . i .i 

obsoare the radio-active e f f ec t . 
I ' - ' v •wRawi 

mi 

| (to) paring tha process of radlo-aotiva decay certain radio-

aot i i# .'i^tntwrgratton produoto beoom feobUe end stove- olQ8e^^i4he 

surffcifc. "i these products would be in tho f o m of soluble s a l t e d * the 
v. . • 

radfce^l^ivo gas rodon. 

transport of the soluble sa l ts of uranium or i t s difjpgifes i t ion 
: i1 "' ** ~ 

prod#i»* 4oa©_by_tte_.ii5»v«ssmts of spound wsfeer, «hilo radon ̂ %,fMnsported 

either in solution or by j^eous diffusion or by a both. 
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i t wi l l diffuse in say, three t iaes i t s h a l f - l i f e pa r ice (obottft ten days) 
i 

wh@n the isa^cr i ty of the gas isould hew© disintegrated into tho next 
'• ' i ! 

Icwsr mrntssv of the transition eerie© trtsich Its aol54. ! 
I . ' \ ' " ' 

In both |(a) and (b) we sust assume a vertical Boveiasrit of the ground 

water i . e . a vertical rather than a lateral diapl&eosiGnt of the "anomaly" 

by the ground mater. In an area such as t h i s , of f l a t topography and 

«hero the s o i l horiaojie are remrkably f lat„ tho aceuEsptioa is of reasonable 

val idi ty , : 'j • 

E»»ufaot«red by-ipeeir#ai» a^tfeiaWs" of • torcs^y^l^ll:^jj^||adapted 

for operation by sodiflections to tho jeep. . . • 

These xacdifieatlons eoraprlsod elevating the detootor head of the 

instrument to ©odLo^a^ite^idli^^ in order to 

increase-the area! owtaret*' & %*fnNO'»»> tJMKslr^^^^^he equipment 

to minimise the of j ^ t s ^ o f ^ ? ^ ^ and 4|ai|iigular 

movoiaent incurred kstUaaessat in a ground vchiclo competed to an aircraft . 
I , 4 •' 

She detector'head a t the top. a Jib built in front of 
the vobiclc a t a-height of' a^prozitsat^ly tsse'lv© fast above the ground. I t 

i s generally accused jihat the detector ,.oaa pick up radiation frora directions 

up to an ef foct lve to 80® on either side of i t s ax i s , j * t th the axis 

of the-detector saoxmted vertically* thlc gives coverage over a s tr ip 2S to 

<0 feet wide in a trove re® • traverses vjora norc&lly run 100 fee t apart. 

i t being asaunod that .any significant body muM be large enough to> intersect 

at least one traversed strip* More olooely spread traverses were used t o 

delisaate aay anomalies found, ;» 

l:a order to^issinieh the e f foct of Jeep scoveaant ai^^ibratlon on 
I'.'f1 ' . ^ ^ J / ^ k 

tho chart recorder t ^ ^ i a s t j - u ^ ^ in" the 

aircraft «ao supporte.^^ designed 

'and ctttJ3trv®tA& in tfca i.̂ pBTt®sat*© -narkahop®* fhia i s ahc^^i^. Fig. 1 

fhe chert reosuw&r installed' pes i t l e a s e r sa l ly ealujsied by the 





• .»»o* • 0 ' f 

pastengor seat , this vjqs coved to tho roar so that the operator could 

study the chart Staring tho proper o« 3 of ih© survey, arap^ifier and 

• pavjgr supply unit trere count 3d on standard aircraft shook t»o tint Inge over 

tho roar wheals on each side of the Jaep. Fig* 2 shoes the position of the 

amplifier and the operator's scat, A waterproof canvas cover mo „ 

conatrusted for the dsfceotor head* Fig, S shove tha jeep-mounted * 
scintillometer in uce* 

She instruaiont conprisoa four m i n units, a powor supply unit, a 

control liiid amplifier unift, tfca dotector head, and as Koierlinc-A*^? 

graph recorder, together with a pueh button «wit oh on t&o end of an eleotrio 

cable eliiolh can he used for making fiducial narks on tho ohart record by 

r,3ana of as auxiliary pen* She detector fcaeui consists of a 2* dictator 

Shalllcum activated sodiun iodide crystal and a type 6019 photoaultS.pllor 

tube; the pulses frost tho photoraultiplier in the detector head aro 

amplified, then passed through a discriminator obich admit® only pulses 

over a certain nagnltude thus eliminating to a largo oxtant the effeats of 

electronic noise, in the photoraultiplior tube and amplifier, and finally 

passed throu$» integrating and smoothing c i r c u i t 11 to the ohart recorder* 

fiie resulting traco on the ohart shows of course fluctuations due 

to tha inherent randan natures of radioactive disintegration and of aoenic 

r&ys, and other changes due to the variation of radioactivity caused fey 

leaching in mtercourses or variations in the s o i l and underlying *oel£ in 

the content of unmiun, thorium or potassium* She latter type of 

variation can usually be recognised by a slight variation in tho general 

level of the reading* far instance in cany oases sisall oreol; beds or 

watercourse are indicated by a minor dip in the reading, and likewise sand 

dri f ts are indicated by a lower general reading* In assessing tho 

results account mutt tw otake&, §£jbh03& faotsj "dniy increases above the 

general level whioh porsist across two or three traverses are considered 

«orth further exploration. Since the effeots sought aro only of the 

order of the general "noise" level on the reenrd, radioactive cones burled 

by even s l ight sand eovor wi l l be completely staked by i t , and this nethod 

cannot hope to locate then. 
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To eliminate variation in the amplifier gain of the instrument the 

Joep was driven to o fined locality daily before oporatibn and the genoral 

bevel adjusted t o O.S tailliamperee reading on the ohort scale* this 

setting wus checked again in the alddle of the day and again at the 

©onclusios ©f worfe for the day. 

Results* 

A correlation bet*see® cupriferous mtoriaJ. and radio-active tmomlies 

®as mde in traverses through the rained area and near dumps. The anocalies 
o 

obtained vrore due t o sslnfcd laaterlal scattered on the surface, and in 

{nsgnitude vore of the ordoro? throe to four t ines background, i , o . the 

lode Material urns radio-active but mot to any great extent. I t was not 

possible to find, ft traverse across a Jmown lode where the radio-active 

count t»a not affeetod greatly by scattered surface debris from the mines* 

Further,, this mats Material vvno found scattered throughout the mined area 

both a t Sbent.ci and tJallero© EJines* and together with the tai l ing dumps gave 

rise to ibigh but Srarogolsr counts* This made tho survey of the oinod 

aroa i&praotioable and i t was early abandoned. 

For the presentation of results a map was drawn with oontours to 

show degrees of radio-activity. The fu l l scale of the obcrt i s 1 nil l l -aop 

and tho oe&tcmr interval nfeoaon for tho mp "was .05 ailliarapai to save 

confusion with doeiia&Xs thee© were dravm ae .8 , 1.0, 1.6 e tc . 

interpretat ion did not involve the selection of areas above 

a given contour value aa anomalies bufc rather the searching for deviations 

fVoia a goaoral background count, whiah varied from place t o place. 

Considering the degree of radio-activity of tha ore-bodies» deviations of 

double background were thought to warrant further investigation. 

On completion of the survey four general levels of radio-activity 

wore roaogaiaed. These ere shown on the plan as r egions where tho 

chart reading tma 

(a) lass than .10 sail Heap (be? Ion the 1,0 contour) 

(to) between .10 and .IS H&lllarapa ( between 1.0 and 1.5 contours) 

(o) between .IS aad .20 laillitepc (betwoeu 1.6 and 2.0 oontours) 

(d) above .20raillianps (above 2.0 contour) 



Generally tho levels of radio-act ivi ty can bo at tr ibuted t o the 

following ef fects s 

The regions where chart reading i s below .1 nillianpa are those 
el" • 

•shore radio-active bedrock i s blenkpd by a thloker layer of non-radio 

active recent deposits. £heee lessor readings are particularly ovldent 

when traversing the nunvsrous radio-octivoly barren sandhills of e&laan 

origin which strike across the country in a 8-S H-17 direction. She 

1.0 contour in nsany cases traces out the boundaries of these sandhills 
thoy 

this being cost noticeable whore/trovcrao porphyry country. Come 

readings were obtained less than .06 jailliacps where apparently the 

so i l oover i s thickest and those readings would approximate to the 

contribution to tho background count by cosmic effects alone. 

Probably the greatest representative area i s that lying botweon the 

1.0 end 1.5 contours. This io md& up of both sedimentary bedrock 

terrain and those areas of porphyry bcdroek whero so i l cover i s thicker. 

She few areas of Cambrian outliorc are noticeably ofthis level except 

the One ease at Bald Hil l which i s partially less than one. 

The next higher level* between the 1.6 and 2.0, occurs in throe 

najor sonos. The f i r s t i s over tho felspar porphyry intrusive of the 

Koonta area. If or©, these patches ere discontinuous boins interspaced 

by sones of lesser counts where apparently either s o i l cover i s greater 

or radio-activity of the porphyry 2s l e s s . 

A lees extensive area of similar counts and also discontinuous 

i s to be found on the north-west corner of the area surveyed near 

Uarburto crossing. 2his is surmised to be a second and previously 

unknown area of felspar porphyry intrusion proven in part by dri l l ing. 

She third area of these counts found in the vicinity of 

Wallaroo EEnes and the area south is less easily explained. Dump 

material gives l i t t l e indication of intrusion and while the higher counts 

must be in part due to the dump material and the like lying on the surface, 

the area well to the south of Wallaroo iftnes cannot be explained in ttils 

way. Perhaps the presence of small pogmtitio intrusions and an 

increase in radio-activity of the jnstaaorphosed bedrock result in this 

increase. 
One of the four areas chosen for follow up work occurred in 

this contour interval. 



Of tho cones -share the ohart res ding rose above @«20 ssilliaops 

some were doe extraneous lode jmtorial within the airted area, others 

were ciraply pntohae of greater radio-activity (or sonce of iaore shallow 

cover) in the porphyry while three were considered anon&llse* Special 

care was taken in eliminating or choosing these areas as favourable for 

further work. Each was inspected individual l y t a d selected for 
Nime 

additional work i f there was no sign of ie#e material ©a tfce surfaco or 

nearly* , 

She f i r s t of the four areas chosen for follow up work* ss stated 

previously, lay in the 1*5 - 8.0 contour interval. The ancrsaly ooourred 

in Sections 614 and 618 in the Hd* Utillarco, well out of the ainsd areas 

i t i s elongated in the east-®oat direction for soe® two hundred yards* 

Additional geophysical work in the fona of se l f potential, aagnetic and 
and 

gravijcatrle surveys was carried out/from the results twa s i t e s were chosen 

and drilled , when the anesaly «as found to be due to a, felspar porphyry 

intrusion -which subsequent scintillometer work has shown to be quite 

extensive* 

Two of the three anoE&lies tvhere readings rose above the 2.0 

contour were found on the outskirts of the Wallaroo mines whiles the third 

lay t o be south west of the townehip of tfcenta* 

She f i r a t of the two near the Wallaroo sines lay in Section 1769 

lid. Wallaroo* I t wbs a pronounced anomaly of double background, the 

highest counts occurring over a zone of about 103* long and 50* wide 

disposed in an east-west direction, i'he follow-up survey has been 

completed but no dril l ing has been undertaken to date. 

She regaining two are at present under follow-up survey, having 

been disclosed in the second half of the survey* Both are zones of 

such higher counts than encountered previously rising in places above 

the 8*S contour* 

She anosaly en the outskirts of ISsonta occurs in the town's 

parklando and here counts of almost triple background tsere found* 'i'he 

anomalous soao i s orientated in JM3T - direction* 



She f inal anoxoaly occurring in Sootion 208$ Kg• of Qall&roo 

has no apparent orientatitroj i t i s a. sono in extent approximately 

one hundred fee t by seventy f i v e foot whore readings of above 

double background are encountered* 

Conolua lone end Hecetataendat lone* 

The survey cannot be considered t o have led directly to the 

location of copper lodes* She isethod i s store suited to problems 

involving the detection of lodes of nuch highor radio-activity and 

less top-soi l cover* However in areas tshere such conditions prevail 

arsd which are able t o bo traversed by jeep* the Esothod i s highly 

recossssnded for a rapid na&ns of ecintillojcoter survey* 

Further, the location of another felspar porphyry intrusion 

in the vicinity of Q&rburto crossing i s interesting as thiis i s tho 

host rock for the lodes at ^oonta. Further consideration should be 

given to th i s area as a potential son© of copper lodec and geological 

fjeooheteical or additional ^cophyelcal raork isigfct lead to tho discovery 

of new prospects in this area* 

S M t M 
14*8*62, 

(V..H. Knapioan) 
•ASBISIKSt GEOPUXSXCXS?* 
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