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Introduotion:

A radlomstric survey fof coppor lodes v:aa carriod out using e
_contimmﬁs recording 'mtrmenﬁ.'iﬁﬁaa VWallsroo-loonte area during
AugusteSeptember, 1961 and Jammry-?ebrmry. 1952,  The survey was
csrriod out both from ﬁw air, using en airborne scintillomster,

"and with tho some equipmnt mounted on & jeep. The result_- of the
nirborm a?uiv‘e'y are dgéo_ribe_d in a.m.pore by:the author earlior 4in
this dookst. | |

As & rosult of the aurva four .nreas wore selected for
additicnal geophysicgl survey, o?. which are comploted and the
réports on i_ihioh are alromdy ﬂledi"_m this docket.

Aven, : : S

The srea pmacribea for survey lay vithm thu boundaries of
"Spenisl Kining Lonse Ho. 1" of this distrigi:. It ropressnta some
33 'cc‘;unre’mno.s of ;xounbry end covers roughly the arca botween the
. ’_!&;onta and Wallma mininv t‘ielda. _ The srea 1s shown on the plan
Aaoaompunying report. |

The ﬁopography oi‘ the area is gan‘bly undulating with little
' mnef; surface drainage is no‘b lppamt. ~ The rentle nature of the
Sopogrephy made possible ghia tygc o(‘mmey; |
Perconnol. |

- Tho early pert of the gurvey wes carried out under the guidance
of Dr. ¥, H, Grose, consultent geologist. After his departure for

Canada the Cirst part of survoy s completed by the author. The
mnﬁindér of tﬁo survey was corpleted, and the results coordﬁnted into
sn overall plen Aby A, 'fymm, a university student obtaining vacation
experionss with tho Dspartment. :

- The diviaion of the gurvey ‘into two pam bocame necessary dus to
the inability to traverse fields under orop during the first half of
f»he survey, these having to be left until aftor harvest,

- Geolopy. - o ”

- ‘i‘ha geolo;:;y 6!' thiﬂ aran 13 funy doscribed in Bulletin Yo, 6

© "Phe Geology of theiﬁoom and Wanaroo District” by R. Lockhart Jack; it
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. mey- b summpriged as follows: _ »
. The hedrack, of Pre«Carbrisn age, cohsists of contorted and

highly altered sedimeuts. Into this etmplex hes been intruded &
felapar porghyry msafm-uéad Pro-('mbrinn V. DO

It is m thsa porphyry that the copper lodes of tha Hoonta
nm!ng d.‘.str.iot asoure Thm arc orientated in & broad srcuate mmnnor
but h.ganmxmanantmu-saimtmn. N

) . The coppsr lodes in the Sallarco mining amx@m oocuri in the

uatsmrpnosod cedtmnts and ot:ike genorally in en B dinetion.

!Inoonfombly reating on tzhe Pro-Cambriau ccmplsx ere & numbher
of ifeolated outliers of supposed Lmbrhn sge, These sodimnt: have
‘lnﬂ‘o'rc& vory 1ittle testontc 6i§ttnfbanc¢< boing in,mt‘ cageg vory
marly horizontal. | |

Howsvar the geologicnl festure of tho area is the thick untlo
er mwrﬁm and #0§1 which slgost oonpletely nosks the oldar series.
 This soil covor consists of "anoicnt soile” which are overlain by
ravertins end recent wind bim scnds, the latter constituting the top
s0il cover. | | '
Technique,

The use of en aar.hi sointillometor equipment mounted on & jesp
- was originelly suggested by !h'. ¥o He tha"a‘. whd w3 & consultant geologist
to the Dapartment in comnsobion with asrial éainttllomr surveys in
1961, The jeep-nounted survey wan sturted prior %o the airborns survey
of the ares, it bdeling eon;idér’ed thot the anomelios caused by cupriforous
lodes or sonss poaii.blyA -oniy:ui tew feot wide would be too detsiled and
m:fnsraem to mgiataé on aﬁ aorial troverse even if flown at the
rolatively low amituda of 200 fuet and low ipeed of 80 me.peshe IThis
indeed, gtovad to be 80, tha cerhl survey dartnixxg only drosd regions of
: grentor sctivity which conld be correlnted with regions of porphyry intrusions.

rha asami;hion of raﬁio-aoh:lve mtorial ﬁtb the ecopper lodes in
this distriot is en esstabunhnd raoe.(ﬁar;phyaical Reports 2/48, 4/48, 6/48
‘and 85/48 by Ve G F’oxmur). -
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Camn rays e'mng;ﬁ:sig_ from tho réamam::#g matorial would result
. in “radlo-sotive highs"-on tho aurfaco which my o detictable by the
'soaneinomtar. B wis hoped that by this mm the pnaoma of
| \mdiael‘oaed 1odes would be rem!.ed. -

Jovmvar, as mntlomd proviamly, an m;;ortnnt fcatnro oi' the ares
prospacted is the mntla oi' noil and’ truver‘him which omrc tho older
' rooka. 'Zha eh‘fect&n range of gams myc in eush mt«rml iz limited

A' to. a fow foat sma 80, 1o graat hhicmmas of son ‘cover is mecesssry to

prevent mﬂiat!on originuﬁing dimotly from oro hodiesrmhlng; the
-a'etwi:lor. ~ The mot:hod would tharafom seem to bo limited to such near
am'flee oases if it m not for prcoasaea whareby ahnllow tonos of
radic-aotive mhrml. ﬁariwd fran tho more deep scated lodes provide
en axpreuion of 'hhoxa within tho dotectmg range of the saintlllomntax'.

?haaa prccesnes arc spmulative but nomthelesa rmiblo. snd the
| eugpoaitions are cupparw in grautio:a 10 eomo cases. ' They ares

(a) Smounding the coppar lodoe sre’ rogionl shore traces of coppor
are to be found. %'msae uonld exht &9 copper haloen within the cowntry
rook or ag m'ncoa of copper in the rcsieusl soua overlying the soppsr
lodo sad dor:lveﬁ from it. i‘ho aarrexation oi’ eoppm' nnomnea in the
8041 -lth lods remtitma during gsaghomlcal survey of this region would

| seon to bour _wt the aaaumption.
S 1*;"

- S mgard tha top a@u cowar end travereine b
-'%wu“M,.,,,M* N :

X
o'e-?m thfe radic-active ei‘fmt. .
; (b)j uring the process of mdio-aotiw decay certain o%

o aotm dgimergmtion products bacome tiobile ond move alaae ,f

. pro \ ;%m*b _the mwemonta of gwmmd mtar. whilo radnm

- y -4 T ”
aithar &n eohxtion or. by gasamm aiff‘uaion or by Y c:mb- ' ﬁvﬂi’j both.

t .
Af‘»‘.






1t wiil&ii’ﬁl;ae 4n sey, three timos its ha«lf-lii’e poried (ahec&*& ten days)

. o
when the majority of the gas would heve ﬂieintagr&ﬁed 4ubo tho noxt

1

t
In both (a) and (b) wo must fosums & verstical movement cﬁ‘ tho ground

!
'-lm'éar mm’&ar of the transition seriss which s colid. ‘ {
water ﬁ.n. & vmrmcal mther thm 6 latoral displacoment of tha anomalw
A by tho greund water. In an aroa such da this, of flok m;;u;graphy and

whero the soil horisons are wmrm‘biy £lat, tho sssumption s or roasoneble -

valiniﬁy. ) i
‘s:ha st (‘ipmn e

:wM N Itk AL X gt P

| ror oparation by mdii‘ice«ti&m to tho jeap. o | .
These met!iﬂentions oampr.’tsod elwating tﬂm detoator haad of the
iz;stmn‘b tzo the ﬁendwot’ n,,ij huuikonﬁ.,@mtha bad)uaﬁé () in order to

?wgﬂz& ‘; .
Teut ‘“-dshe equ!pmenb

Snoreses the sresl awrerage in & %ﬂnnm nﬂ shook Bkl
2 ‘W%J:M’é@é;5

to micinies the ci‘@ats of-tHo BibH grea%mr vibration and' gﬁﬁguﬂ :
e

'mwmt Ancurred w in & pground vehicle soumpared to an aircraft.

\,.

‘ . . of
The deteaﬁer‘»heaa was rowtsd at ska top, 6 3ib built ia fromt of

. ' |
ﬁra mhioh: at a. hﬂiei

ia genemny assupsd ]\that the d@eector{wn plok up radm%it{m from direct.ions

ht of a;-rpraximf;aly taclve f‘mt aheve khe ground. It :

up %0 an effcotive 45° to 80° an oither side of fts anis. ; wwx the axis
of the deteator munted wr%iealiy, this gives cmemsgg f’Y”n g)etrip 85 to
L) feet wide in [} tmvarsa. ?raverses were mrmlly un {w faot s.part;.

it ?aow uaumd tmt any aigns.fiemc body mmid b3 lorge ezmugh co* intersocct
. ot least cma _tﬁweunﬂ atrip. Eare elogely spaead ’trawreas wore used to
dolfusats any ancmalies found, - | , :

' !n orcaer tog,%?minish the affsct of Joop zevensnat
the oharb recordor tkria insenlmenukmdy—am

o "

airerutt Rl euppartewmgmmhﬁypwmem n daeigned
- and suastrmkaﬁ 1:; ﬂm "iapar*“mnt's ftt::srnhapm his. is a’mgﬁgsg, Fig. 1

'i‘hs ahart rewmr ms inrtuueﬁ 2;1 Lha pesitian norszally ucﬁ\xpied by the
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‘éuunger seaf this was moved to the réai 80 éha‘h the operator could
stuay the ehartpiux:izﬁ fi‘?,fﬁ%ﬁi‘fﬁg gha autvgoy. The ;gg%iﬁo_r_\gx}q
“pover supply unit were mountsd on amndar,fd airoraft shock mountinge ovor
the mr whsals on _awh' eid‘e or the jaep.. .‘Fig. 2 shows i.ho position of the
ucplifior and the oﬁemtor"a soat, A watzorpmof CONRVAS COVer. TAS. .
camtrunta& f’or *{:he dateotor huad. | Pig,. 8 shows t;hc joop—mountad
' lointinomﬂ‘ber in usee - | |
| fhe imtrumen% compruoa four main- units, & powor supply unit, &
: ooa_'hroi and amplifier unil, tha ﬂa‘kaciz_og' haaé. an;i an. bséarnne-&ugms
graph racardér", toguther iitfx a paah.‘aﬁt? °"g‘t°h on thg end of an eleotric
cable which cﬁé'b‘e uged for nRaking fidéaial werks on the chord record by
zeons of sm euxiliary pizh. The detactor fmaﬁ congicta of & 2° dimcoter
Th&iucum sotivated sodium lodide »érynml end & type 6819 pha'_ta;‘:xultiplior
tubs; tim énlses from tho photomixlﬁpiiei in.jkhe deteotor head aro
ampliried, then ;:nésea through a discrizgimtor thich f._\dmitn only pulses
over & certain mignituas thus _aiininatinp; to & large oxtont the effedts of
.e).antronic xioisn; in the photomultiplicr tubo and emplifier, «nd finally
puszed @rotigh in'a-agm{.{hg &nd smothing oircuits to the chart recorder.
 The rasulbing trace on the ohart ahowo oi‘ course - rlwi:uationn due

~ to the mtmrane rondan mtnmn of rmiio&of:ive dtuinhagrstmn and of cosmic
rEYS, and other changea d\m to ttza variat:ion of rndioaceivity caused by
.Ieaohing in mtarcnuuea or vnriatimn {n thc cou nmi underlying rook in
‘tha contont of uruniun, _thorimn o_r pc‘.:nesmm._ -?ho lattar eype of.‘
variatiox; 'vcm usuklly be Moogx;ilsod' by a a_llighb ﬁriatio.:x'in tl"m general
| I'J.eval of the mading; | 'for insfance hi Ry .oua.oa mn ereck beds or
'watomoursa are indiomted by a minor ﬂlp in f.hs maﬂing, and Iikewise sand
ériftes are im‘ileatad by a lowar genaral raaaing. , In-asseasing tho
results ecoount nust béebtgggz, gl Lhece. facts; ~Only incrssses above tho
general level '\'vh‘ioh' porsist -aaroésh m or threo ’i;u‘versea are considered
worth fupther oxplemtldn; :Bin"c’e' the éfi‘aéta- sought are only o!i' the
order of the gmral noho level on tha raoard, radiocactive ronos burled
by oven llight nau‘] egvor '111 be aomplotely phaked by it, and this oethod

_c&nnot hopo to looate them.



2o aliminate_ variaéion in the ﬁmp_lif'iar gain of thé— mstfuna'z\t the
joep was driven to o ;i‘i.xlad Io&a.lity daily before oporation ﬁm the genoral
leval a:ljus{zéd ée 0.% milifempores resding on the ohnrt. seale. This
sotting wus checked again in the middle of the day«t:mé again at the

moncluslon of vork for "l;ha day.
Rot\ﬂhm | |

» A wml?tim betmeon cupriferom m‘bwul &nd mdio-activo ancralics
was neds in tmvg:ws thmug;h the nined nmq and nesr dumps. The enormlies
ebteirod vore due i&:q m;ned raterial acatt:e%sd-on the surfece, éxzd in
snenifude vere of the ordor of thrao o four times bi\okgromd, i.0. the
lode motorial wos redic-aotive hut uét to iny great oxtent. It was not

| posuible to find & Sraverse 'anrége a knoqnllédo_‘whore the radlo-active

: cénﬁt waa not nffsotod géﬁaﬁly by scattored surface debris from the mines.
Fart&er, tha-ef wmate mt;arini vas found soattered throughout the miced sres
both at Moonts and Walleros Hines, and togethor with the tailing durps gave
 2ige %o bigh buh reorular counts, This made tho survey of the ninod
aroa mgmo‘bicable end it wes early abandomé. _

For the preaontabim of relulf-s @ pap was drawn with oontours to

| ghow aagrwe' a!‘ -rsdimomvity. The i‘ulz acale of the ohart is 1 milli-aop

and the contour Mermz u!maen for tho TAD WES .06 mnumnpa; to save

eonfmion uith decivnls th,ese viere dram g6 56, 1.0, 1.6 eta.

z‘hi_a m:a?pretation dm not involve the. solestion of areas above

& giv_an 5;‘-}*)@%901' valuo as .ﬁnmiies b’u%lzfr&th‘:':r the -seamhing for bdeviatlona

fron a 'gu,noral‘huckgmm'tﬂ-emme R 'wl\séh 'mri@»d from place te placa.
ﬁonﬁdaring the acmm of mdi»#aothz.ity of‘ the ofe-bndiea', do‘via‘biozis of

doubla kaakgronmd wem !:haug;m to warrant rurthmr S.nvoatigation.

| On complstion o? the uuﬂray four gon crel lsveles of radic-activity
‘ _wm'o rooogn&aeﬂ. These ar& shm on tha plm s roglions whors tho
chart& readlng ma . | _
(a) lasa kmn .10 millﬂ.amp (b 1low the 1,0 oontour)
() bmman <10 ond 15 ni1ldemps ( botsroen 1.0 and 1.6 contours)
| ,(e) bcf:men «16 aad 20 m§)1ianps (betwoen 1.6 mind 3,0 omatouu)

: (d) a.bove .20 mﬁlliamps "~ (above 2,0 contour)
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Conorally the levols of radiv-sctivity cam bo atiributod to the
following effoots: _ |
 The regions vhere chart reading is bolow ol milliar(pa are those

Emere radio-nctive bedrooi is bmnkgﬁ hy a thioker layer of noneradio

e eotive recenﬁ daponi‘es. ?heas lessor readings aro parcicularly ovident

whon tr&vaming the nurerous radio-activoly bnrren stnﬁhills of amloan
origin which atrika &oroas t.he country in & S N7 direction. The
1.0 contour in mny canes tracoe out the boundarloa of theao sandhills
this being most noticeadle ﬂhm/:ﬁgzarao porphyry country. Some
mdings wore obtainod loss then .05 millisrps whore spperently the
soil odver is thickesﬁ;cmd chqse‘ @éd_mgq would appfoximto to the
centribution to the haéki;rcund aount by cosmic erfeet';a alona,
‘ Probnbly the grea‘baa‘!s raproaentativo srea is that lying botweon the
1.0 ahd 1.5 contours. This s me!a up of both sedirentary bodroesk
- terrain _and those areas of ‘porphyrfy bcﬂf-u‘ak whero soll cover iz thickor,
. The few aress of Cembrien outliore are noticonbly ofthis level except
the ono cese at Bald Hill whioh ia partially loss then one.
" The next higher level, between the 1.6 and 2.0, ocours in throo
::#.Jor Zonos. Tl:e. vf‘irs'f is ovor the felsper porphyry intrusive of the
Doonta area, lioro, these pateches are disec;ntinuous boing intorspaced
by zones of leaaer oounte vzhere n;}paren’cly oithor soil cover is groater
orradio-ectivity of. khe pcrphyry is 1&35. -
A lsss extenasive area of cm&l&r eounﬁa and aho discontinuous
is to bo found on the north-west corner of the eres surveyod noar
Warburto oéoss.'mp. -This &s ..sufm‘ieod‘ to be & aecond and proviousiy
unkmwn area of i‘e),apar por;:hyry intrusion proven in part by drnnq,.
The third area of thesa cmmta founé in the vicinity of
Wanarcq ?Sinea and the_;area_ .sqgth is less cssily oxpleined. Dump.
mqferigl gives "11%1;219 indicatio;m of ini:ﬁsidn end whilo the higher counts
‘must be 4n part duo to tho dump m%rﬁi and the nﬁo lying on the surface,
the nrea well to. 'thb'dﬁi;th éf 'i:?a;ne'\.roo-mnu cannot be explaincd in this
way. Porhaps the presence of mn pamﬁﬂo 1ntrlua»ion.s end an
» meroase in rnﬂio-aceivity of tho mtamorphoaoﬂ bedroek rosult in this

- inoraaee.

One of the four arois ohoean i’or fonow up. exork ocourrod in

this aontour interval.
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Of the zones vamre‘hha chart ré&di_ng fdae above 0.20 milliecps
sore wore dus extranecus ‘lode mﬁax‘!ﬁnl thh;in the nmined trc;x s others
géro siﬁply pntohog of groa}taf ":'n'dicmetiv&gy (or zones of moure Qhulow
epvar) in the porébyry uhi};o‘ ﬁhméuery considered anomeliss. Specisl
care was taken in almimtiqg ér choosing fhasa &rOas ge t‘avguuble- for
,fnpﬁtmé V'lw:tsrk. Ench was ii:épaof;&d anﬂ_ivm’txany‘e.né sslooted for
dﬁdttimlierk if-t‘baés was no sign of wmﬁriﬁl on the surface or
" Nearvye | _ |

The firet of the four aroas chosen for follow up work, ss stated
pnviously. 1oy in the 1.5 = 3.0 contour interval, The snomaly ocourred
in Seotions 614 nnﬁ 618 in the Hd. Gal larco, well oub of. the mined ares;
1% in ix.longatéé in the aast-weét direation for some two hundred ysrds.
Additiomm] goophysical work in f:he form of eelf potential, magnetic and
| gnvimtric aurvcys was osrriad oxxt/:‘ﬁm the results two sites were chosen
and driunﬂ. when the aamly m found to be dun to & .felspur porphyry
intrusi«m whioh suhwqwn‘b aemﬁulomtsr work hus ghown to be quito
| extumiva. o ‘
| fwo of the threo nmmauoa where readings rose above the 8.0
camtour wore found on tho outskirte of the ?Janaroo mines whilo tho third
lay to bo south west of the t:ovmahip of moontst. '

Zhe i’irat of’ the ‘o near the W&lhmo mines lay in fection 1769

' nd. Visllarco. _xﬁ wes & proncuncad anoraly of doubls background, the
highest counts &ot&ring over o zone of sbout 100* long and §0° wide
dhpossd in an éast-wdaﬁ diraction. The followsup survoy has been
eomplot’.sd But no drilling has bean undarteken to aatc.

2he rvamaining two are at present under fenaet-np survey, having
been disclosed in the aec&mﬁ half of tho survey. both ere zones of
much higher counts 'bhan. encountered yrwiouuly rising in places sbovo
the %.56 contour, | '

The dnqx;aly on the cutskirts of Moonta occm in the town's
p,.a‘rkl!mda and hem'.eounfs- of almost triple béakgronud wore found. Yhe

enomeicus sono-is orlontated in H<¥ « 8-B direction.



wHe .

i‘z:o finml anomaly o@eurring, in _»savoﬁién. 2035 Hde of Hsllaroo
has zlzo‘-appammz orxem;a!-zicm;. it 15 "a. sono in éx&ant'appmximteiy
| ons hundred foot by seventy five oot where roadings of ebove
double _bac.kgroun&i are momﬁaraﬁ._ |
Gonnlmmné'e;zd Recommsndotions. ‘ _

The survey camot be conaidered to lm've lod dirdotly to the
lﬁc’at:icn‘.éf copper lodes. | The method e moro gegsi;qe to problems
invoiving‘ﬁha detaction of ioﬁqa of puch higher rodicetetivity and
less tpg-séii cover, However in ar‘g&lau vhore such conditions prevail
ard which ero eble to bo travorssd by jesp, tho mothod fs highly
rscomnﬁad ‘for = vepid means of seintillemcter survay.

Purther, the location of amother folspar ?oiphm intrusion
'.i..n the vicinity of ‘Earhngto-‘oiﬁaemg 48 intoresting as this is the
host rook Eo:f tha ].adoaﬁt Foontas Further consideration ehgulé be
_ é;ven .to this eren 6s & potéptiﬁl 20n0 Gf? voppor lodec and geclegiocal
gecchemical or additional g;cophyaioé} -mék might land to tho diécovery

of new prospocts in this ares.

UOEKEAR . o © .. (¥.3. Eonspmen)
14.5.62, i . ASSISTARE GROPHY3ICIST.
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