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wll seintillometer.
ality map with traverses - Carcoar.

maly over sobalt working G - ﬁammm
card of typleal travarses - Carcoar.

Ioeality nep showing Tlight lines and ies -

Tonterfield.

Iceality =ap showing 112kt 1lnes and sromelles ~
Hunglebung aroa.

Tepords over radiio-potive gress 8t Tenberfiald and
CHunglebung -

-
mmw zi*
1&@5 Ie 4 and XK.

loeallty map shoviog areas surveyed ~ Droken HiLl.

ioenlity =s> showlng helieopter ;maﬁm%i g Tlight »-
M§ %ﬁilt

Frofiles over radio-active areas at Drokem HILL -

%‘:%;M.;:sa sast of Uacecourse.

Ioeality say showing radlo-getive depcalis neay Dubbce

domaliss ovar Toongt Deposit, Bubbo, showing raveat
traverses over Soe ares.

anomalles over Toungl Deposit, Dubbs, sbhowing affeet
of varving hiss. ’ &

Amomaly ovey Eunlandool ‘%%ﬁiﬁ Habhey
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In the m&ea&; for depoaits of redlo-active nincrals
the Daresy bas ueed sclintillometer egeipsent mounted in
& B.L.2 alrovalt with conslderable success in sultable
ecountry. In order to iﬂvmﬁg&t@ the possibility of extord-
ing the applicatien of thla type of mmy te mnuntainous
maw; over whieh the DL 3 eould =nh be uoed, W%ﬁ of
81 wlw mﬂi@mt sounted In s mmmw have been wade
over b sreas in Hew Socuth vales, The ama@ selscted
were at @m, Tenterfield and Brokea Zill.

The reosults of the tests 1ndisaste that a seintiilometer
mounted in a hellcoplter ¢an be successfully used in almost any
type of &&umy. sﬁ@w, , in arcas of leow reliefy the D& W3
alreraft is preferabley oulng o 1% 8 gﬁwt@r sm and to the
fact that it can ea vy suxilisry egulipment by means »f which
its soaition at azij tine ean bo mmmﬁaiy fizeds The
helieopter will oot give the rapid and complete routine
eovarage of largo arcas that 1o ziven by the DL J3e

In rugged or mountalious a@max*y whare the larger
sireralt canvwt ba zzgaa the §:m»‘ 'im;mw ofTers groeat advaniages
aver other mathods of oy for radic-aetive deposiis.
For this work 1% is %mg?; ﬁr@m by following *iwm 1ines
related o aasily identifishle map Tontures.
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In connsetion with the nge ai‘ mmrm egquisment for
the detectlon of deposits of rad tive ninerals, the ‘urean
has suceessfully used a DL 3 aireraft for the rapid coverage
of larpge aress. It haz been fraqmﬁmy mggaﬁm that
a helicopter would have the following adve PES OveD
a eonventional alrereft under certain a@naitians B

{1) It can fly safely st lower heights nnd s;t.mr
aneads tm an ordinary sirereft,; thus
a talaing grester mw&%ﬁty ftm the
&amm@ apnaratas .

(11} It can be used aff"mﬁwiy and safaly in
almous sreas, Iz vhleh low flylng
8 anmmtla%i alreraflt would be iﬂg@ﬁ@i 10«

(111) It would enables the shserwver to locate exactly
and Jdentify from the alr sny amall area -0
the ground showing radio-activity,.

In order to assess the serfommance of helicopters
& progranme of tests :::ff* hal %amgm-mamm equirmant over
selacted arveas in lew douth “ales was carried osubt during Karch,

1953, The areas selected weve t-
(1) Carcosr., This 1z & hilly area, but not
{11) wunglebung, near Tenberfield., Thisz is

a scuntalnous, heavily timbered ares

{111) froken Hill, This is = relatively {lat
featursless area.

(iv} & test run was alsc made over Plen's deposit
at Toongl, zear Dubbo, in order to obtain
a check on the m@si’&:ﬁﬂty of the detecting
instroment o

[ 4

The survey techniques used and the results chiained
» the geveral arses ave discussed in deteil below. Technieally,
tzem %t&md shiowed to begt sdvantars at ﬁmr where a pleture
of the distribution of %ﬁimawmiw oYEr & % ngiderable avea
was obtalned, a pileture whiesh probably could not heve been

obtained by my ﬁ%m method .

Aogults at Tenterfield wore hipghly encouraing from
8 prospeetlng point of view, hut drew athwﬁmm to cortein
&ﬁi’iﬁiw%iﬂﬁ fn the detectlng avvaratne used,.

AL eoken Hilly althouprh lodleations were nhserved

ovay urem ﬁ&mﬁita, results generally ware net particularly

wi;m&zmg 3; wmg ;m m to %@ a:ww*%; featureless topoeranhy,
- Calrereft very d1iffieult,

= R , b .%ﬁz’i&mw;m oE %aﬁi&wactiviﬁy
arey iieh would rrobably affect the erforssnce of any
na ing %ﬁt.

The mmmft used was a %&:&kﬁrmy B51 helicopter made
available by H.A.4 .0 who also splied the pilet and mmistenance
eraw. A report by the pilot m w «'zavimmm 1 aspects of the
agmmi,mzz is sitached s Appendix 1s K. J. ve de Groot and
be Be Howard, geophysicists, were ragponsible for navizetion and

oparation of the geintillometer during the tests,



The detecting Instromen bt Hark VI
Seintil omeber. This iﬁgtr&%s%t é@%@ﬁt& the presgape »f radlo-
aetivity by the gselntillations produced by gamus rays in a crystal
of sodium iocdide sctivated with thallium,., The seintillatious are
smslified by a vholomaliiplier tubey sy fed inte a ratesster
eireal te ﬁm*‘;ﬁm deficiencies in the v :%*smn ing trument becane
snparent during the eourse of he surveye o apprecleis these

8 rather wore datalled deseription of the funetioning of the
instrument ls desirable.

, # schengbie disgran o7 the instrument ls shown on
Flate 1, Pulses fronm the ¢§§ﬁta1, &1&@#&? anplified by the
photomiltinliier tube, sre further awplified by a two stage
voltage arplifier gaé arplled Yo a Mome zhot®™ maltivibrator
with adnstable blas, wi bans elreudt and indicating seter
ave ineluded in th ate eireult of one of the sultivibrator
tobes. A cholce of two indleators iz srovided -

(1) A pamel-mocnted nicrommeter.
(i1} &» Usterline-angus recorder.

the sensltivity of the panel-mounbed ui@rmawm@%ax nay
be varied by swibtehing, b provision hes boen sade for varylng
the sensitivity oF the y&aﬁﬂﬁéf.

Altesration of the adjustable blas on the muitivibeator
alters the ammliitade of the yulse nevessary Lo %rigﬁ@r ity mnd
thus discriminates agalnst a certaln range of amplitudes iw the
pualses vecsived, Thls adjustment albers the sensitivity of the
whole %aﬁigm@aﬁ in a azooer very 4iffieul? to pssesg. The method
of aﬂjua% ng the eguipment roconnended by thoe msker is to adjust
the %iaﬁ? shen the aireraft is in filghty s that the background
reading iz sel to a2 standard lipgure. As thls adjusiment &¢i@%ﬁ$
the sensitivii ¥ of the whole @gﬁi%ﬁﬁﬁk i% is 1&%3h$imiﬁ to
eompare iﬂatramﬁﬁﬁ racoprdings ﬁ&&am,@var areas 1ln which the
genaral lswval of &t*i?ity iz different, This would perhaps
not be a sericous effeet ln general, but has cortainly affscted
ugﬁtﬁiﬁ i*i?it? of the iﬂﬁt?ﬁmﬁﬁhg uged in the Iroken Hi11
digtrict

, In opder to aveld thls difficulty the egquipment should
be divided into two portions. These would be the detector and
@W§Kiﬁiar x@ﬁﬁiﬁﬂ and the &%ﬁﬁ& tev seetion, the response of each
hoean e cheoked independentlye ”%@ following sodifica~
tiong to the sgquirment are cousidered desirable and could sasily
b carrled out t-

(1) The response of ‘he ratemeter section should be
chocked by & bulll-in fixed frequancy yala@
genarator. The %2&@ woald be aﬁ*a ?a«; when
the erystal lg ol ‘“?iﬁiﬁ@ aly palsesy so that
the deflectlon 2% 5 5
pilaa @%ﬂﬁ?ﬂ%ﬂf iz 8t ¢ £ avel .
stablllity of the biass 5&%ﬁiam could ﬁﬁan.h@
guiekly cﬁ&ck&m st any tise. The perdorsence
@f the erystal end anplifylog stages could be

acked by flyving o ﬁtsnﬁnrﬁ line, or by using
s standard source of ?ﬂ&iﬁti&ﬁ,@lﬁﬁﬁﬁ a
a standard dlstance from the erystal,
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{11)

Provizion should be méﬁ for adjuasting m‘
sensitivity of the recorder by switehed s
It 20uld be neesssary st the same Lime
resistence in series with the

iﬁﬁ gkﬁ%ﬁ% nlats load iéfﬁu‘ ﬁ*@m Y ':_
eonstant .

t at meximug mwi&iﬁﬁy wgr my ares
*g{;%wz* W’f to the level of sctivity present
This weuld involve mtaﬁaiﬁs standard bac wizwn
off curventa throunsh the recorder.

Under the conditioas of the mm the paximmn |
of the instrumect was found to be high ,i%:, is considered
sdequate to the reguirements of this W ﬁf worke

'_um 'E%fw area ,:- gkl sag
tﬁﬁ s@aﬁs‘iﬁgs ’fma mga ’fmwti ﬁ&‘%w& by {iald ;:mrﬁzmz fmm *ahe
%mu; and thefr reports pontain detatls of the
(Eatheso %9&%&3 gyl the ‘Eml of ralio-activity @W

n and Pearee, 1951).

i::ew*amis}g an the mmi ?iﬁ%* ;wtaam uraﬁ.gﬂr counters revesaled
mmll sress é;af hWivh mi‘;wity on the dumpsy o a *ﬁm area over
whileh soes slightly hich readisss were m%mmﬁ s It was hoped

i chegrved with a very szensitive iw%&m from & holeght
of 100 feet Lhwe Irbegrated efleet from thds avea aould be
dotectable, and would serve o charseterige the ares, and that
other m&s showine siniler offeets alght be *iimmé. Sueh
sreas eould be esnsidered favourable fop @mm%w Tor deposits
sinilar o those slready worked.

Toe aves i %'zi:’gwy st lightly ad ia kmﬂ
4n attempt was made to {1y paraliel trmrm 200 Teel spart,
asing a truck as & sarker at one ond, Traverses 1 ‘En 14
wore flown in this seniner and are n on Lhe map {“Plata 2)
in their theoretical soaitlon, 3 ery it msz found g
impossibls to &z%xtmg these tmva#ma wi mrm&; m
accuracy. The nosition of the mmal ,m.gm: am ;:&mwm
differs eonsiderably from that show y but as the recordings o
tiws& tmm showed hothine of interast it was amszdww
g-flying was oot justified.

For tho remainder of the traverses a different sethod
of surveyi g wuas amé. The arsa was divided lunto ssetions.
Por each section s =ap Ffeature, such ss s road, a cresky or vidge,
on each side was az%v Wfi, sl tmwrm were ﬁ.em M}mﬂm these
featuras, the hegs.m:i e end of sach traverse being identified
o0 8 oap. The map 1 was a section of the Hlayney i-mile sheel,
@f&lgx‘”@% o5 sesle of & nehes $o the mile. The distance of
0 fent betwsen troverses ras estimeted (1t will be noted from
e %:!%’E: *i%i:a%a& were generally undereestisated), This
mm ‘?‘f"‘ﬁ’@t‘i satisfactory, 1n thet the asctusl polnts
Bl :f- gbupes wera crosged could by loeabsd secouratoly
R | @a%m‘!&r « It tas the dissdventage that the
n of u he traverses is controlled | by The map feabures,
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and canwt alvays be chosen to sult the styike of gmm.g;ism},
formations. It 30 happens that the genersl disteibmtlon of
radio-setivity sloug the sestern boundary of the area is best
diselosed by the generel sastewest i%.ay of the LTAVErSes. _
Sorthe-south traverses would be wvery diffienlt to fly in thi
ATES s

The ;:r@ﬁ*&im af traversaes flown and g portion of the
regulis are shown on Plate 2.

Inseenracies in positionding ave due %o the followling

CELE88 -

{1) ?‘ i

ﬁg»ibiiiﬁg of mointalnlog constant ground
DSOS 10 2pan

bry of this type,

{11) The effeet of wind, which cannot readily be
slloved for with z helicoptery sspecially when
flying in very hilly ecountey.

(111) Inscoursey of reecording the beginaing aod end of
sach traverse,

(iv) Coparture of aciual f’lwfm length of traverse
from the nap iaagﬁ& to the alreraflt following
the slope of the oo ;_5.‘}’0

i moagsare of the effeet of ithege may be seen in
Gppendlx ¥ w&i@:ﬁz :&?wm the ovarall chart mmzx par nile of map
coversd alohg traverses 15 to 115 flows at Jarcear. It will
be ﬁam‘wm% that the %mmes are m%&a althouch they
tand to awerage out in a conbour plet of a brm anomaly such
as that shown, sinee each end of sach traverse hss been Tived
with fair accuracy. ..

(@ 3

In pensral, results over the area wuwwmmg the
enbalt workings were dissppointinge Smell definite mnossllies
were obgerved when the sireraft Tlew dipeetly over the ST
Wt no general offects were shaerved osver this area., Very
definite a%m&i#& were ohserved oo a mumber of traverses along
the wegtern boundary of the sres surveyed., It wes found
possible to eam & rumher of “he travarses, and this mthmi
of pregentation of the results has been adopted in VPlate 2.

Sc that the contours may present a pleture of resulis
ag @h‘&aﬁ‘.m@i, inelwdls g inasouraties, smoothling and &ﬁjﬁs%&ﬁﬁ
of the data 'we besn Zept to a ainlmam. I m ﬁ@m ared that
the displaserent of ihe contours on teaverses 64 sﬁm
the effeet of immmiw of sogitioning,. M*wwma 1 to 47
were flowm in ong block, ;ﬁmé cantonrs derived are shown in full
iines, Traverses 48 m 33 were flown on the roxt day and
conbours are shown In dotted 1imese Tt w11l be noted that
thare iz = ali@m breal In 1%@1 vetmien the tuo sels of
€3 maxr&. Thiz iz dus m & 4ifferont adjustzent of the baoke
groung setting of the iwtmnt;.

Tests were nade on the ground, using vortable Gelger
counters in srder o corvrelate the observed ancmalles with the
280logy . It was found, howaver, that the sensitivity of the



alrborne scintillometer iz so hiszh compared o

instraments that 1t was diffieult, without a vawy th&waagh

exarinaticn, to ebserve sufficient range in the readings

obtalined on the ground and obtaln definite resulis., The

greas of hizh radloe-sctivity in the sedghbourhood of the

&ﬂ&&%ﬁﬁ?’%@ﬁ%ﬂr to be assoelated with suteropping granite,

on shich ?&E@iﬁ%ﬁ up to twice background were observed.

The lsng eves of hiph veadings on the western edge of the

ares eonld not be asscclated with any geologleal formatlion.

Thisareos liga on a vary steer $Eﬁyﬁ, and outerops zre very fevw.

& ponerally hizh reading of 4 %o twice background was observed

over the scil cover. *&aﬁﬂ$ %ﬁi&gﬁﬁ&l marping (Uatheson,

§§;§a)izﬁi£aﬁ@5 that this vortion of the area consists of hasle
rogsibly aﬁ€ﬂ¥@§u It iz considered that bhe resmdiest

mﬁﬁ? § of interpreting the vesulisy would be Lo extend the

sarvey by helieopler cousiderably 2 ﬁﬁ%\*ﬁ?%ﬁvﬂﬂé weal and

re-sxanine the geolozy In the light of the Tindings of the

extendad wrvey.

| - Typleal reeords over the Carcpar area are shown on
Plate 3 »

' The total smount of Tlying time oo the Uarcoar survey
was aboul 7 hours.

{f) N Rk i 4 1Y

The resulis obtalned &t Carcosr show that the
inaceoracies of positioning the alreraft are such that this
mathod eonld not be nsed economieslly to search for small
anomelicsy such as thome assoclated with the cobalt deposits.
The regults obtalined oyer the westers portion of the area,
howevery show the method Iin a very favoursble light, Iﬁ
appears ﬁhﬁn if 1%t i3 desired %o obtain a yi@%ﬁﬁﬂ of the
reglonal dlstridution of readic-activity over an arsa too
hilly for the use of the DL 3y and for which detalled photo-
mosale or map coversge is a#aiia%l&, the use of helicopter=
moupted selntillomstar é?n mant is superior in speed and
sengltivity Yo any methed of sround surveying.

v esolagical interest would ecertalnly be
obtained % & ag bhoe work at Carcoar to the north and waa%.
It cannwt,y of ctursey be progsumed aﬁ the prasent stage that such
rosulis ﬁ@*l“ necessarily have suy direct uzefulness in the
ﬁﬁ??@? for denonsits of raﬁianaeﬁiva sinsrals of cornmerelal

THING o

The Yunglebung area les about 25 nlles southwoust
of Tenterfield, Here, molybdenite has been aulned from small
piyeulike d@p&ﬁiﬁ@ aﬁja&anﬁ to a contaet of g ranite with
rphyry The depoziis worked are described briefly b
ﬁ““*”wwf(IQ%é}, bat owing to the exbtreme roughness of tf
country the ares has not been thoroughly prospected.

It was &isgnvuxuﬁ dering the programee of redic-active
tasting of specimens 1o =inersl colleetions carried out by the
Buresu during 1948 that ﬁflybﬁﬁﬁit& specimens from Wonglebung




- b =

ﬁmm& mﬂ&w&%iﬁﬁy‘ & brisl visit was
workings by a geophysical party during 1948,
% the mmin spur upon shich the m&*&m& m

wﬁ@mz_ high ﬁﬁ’%i ity r@ﬁm@& on & portable Celger
eounter ranglog ap to "‘i’ﬁ% times backpround. m m m
%Iﬁﬁ%%é ay giving %}% "ﬁi%? of %s%: zzgf the performens
of the aalimgz er in ntelmousz, hoavily tinbered

- Operations were seriously lmferfored with I&? bad
weathor. %t sppears ﬂa‘%; m}ﬁﬁ i::x, this mﬁ sﬁ*@mlﬁ w«é‘m
te the sﬁm@'ﬁ ;

Plying for two days %sm ﬂﬁ.@g&m t@ ﬂsw ‘*:mgmmﬁg ares were
vossidle, The a m&fﬁ %‘%@g ss on Tenterfield, and a mumber .
ai:‘ i’ﬁf&z’g fiigﬁ% was parioymed over varlous %&iﬁzms in the
neighbourhood of the W.

& fmﬁm of the Tenterfisld ares generally was the
$i4in al @ fude of the radio-active anomelles ensountered.
s pm&imimrg Last fiisht was nmade over the “unglebw e
mﬁ it was found thst over mmeh of i;%m area the recorder I
contimously of?f saal&. E"w the remainder ) "1izht
a& Es:im gsetiing was ’e«- L to m&g& ma resorder resd) ag on
rage of the area near the

mm. Fer oS Lhor

mﬁ, usine & vordi ¥ the Tenterfield 8 map
larged © 8 5@&&35 es:ef *L:m i‘ﬁ&%&ﬁ t@ ?;ha&ih‘. These
’ smﬁ&g in esch case {rox the hizhest polnt of the
*ks ware aim zm% following the course of the
¥ ¢ & shunt wag fitted t@ t!m
11liiseeeter i”m* 2:&@ %ﬁmm %&f P 4ts responge by
half, &a resistors of t:%w eorrect w:mm wore Ot ava 1&%‘%&,‘
the perform g of the nt wng émlaf approximately as desiyned,
by of the shunt srder belng rather lower than

Th “lown ore showa on 9&&%@5 4 mﬁ 5. The
tast 21 igéiﬁﬁ WE@ m%mﬁam &Ez&m a b or
é&fﬁiﬁ% iznlated swealies, The sositlons o tif@m are
shoen on Plste 4, Tine did aot Wmm of ﬁm loeation of
these aromnlies on the ul, Thely signifiesnce iz thersfore
ot koouny but it seems rossible that some at least are assoclated
mﬁ%a %e" ﬁwm%i% 0 LS mmw veins. 4o stbempt was sede o
o She anomaly @mtﬁ of Biaff M @;@% 4& tm zmt&mz ’Wiﬁ,
verse was flown along the row Gowe hous :
s&g&&%ﬁ %@@*&:i g %fz@ aros wi%;a sortable m
din s £ sekground ere ﬁbtaimz h@ai&& ﬁm m&a
fw & &isﬁ&m of over a “ﬁiiﬁ. It is consideved, howevey
that these resdigs ars insufficlent to account fmf z;m.e ﬂbﬁ%ﬁ“?&ﬁ
anomaly. It iz pogsible that the ancmaly was due ot Lo radio-
active ;’z@aﬁ%ﬁm mm tte gsirerafty but to strong setivity in
the hizh ground south of Biaff %wk itself, which would be on
o mﬁ with tﬁﬁ aim:smﬁ in mgm. ﬁm}s ancualies mm
’M %&‘ﬁ loeated by spotting the ares of highest mﬁ@‘iﬁg@
513 eing ﬁ*vw air&mxfﬁ rather then by flying & defini

High activity vas sbserved in the Yanglebung area.
The wmml&@s appearad as high readings along coasid ;gi@l,
lem“éhﬁ on the fiisht :ﬁimm Tue locsbtion of ﬁw&a anpsalous
eas is shown on Plate ; The nature of the B NOmE. aa'
%ﬁ@‘x ests the presence of mrm arcas of low grade %mralimizma.




mm t?;ﬁa && Lroven stmlly giganlm molybdenite depesits.
le to fwﬁmw the gelntilloweter at naxisus
gﬁfzsitivm ht ‘t% ragsible to detoct 33&1&%& m@miﬁ

suparimg rain a&iﬁ,?itg and due to molybde
pipes., further geological examination and lahﬁgamry

tasts on %&%&1@3 it is ’%ﬁé’i aﬂsﬁe}.@ to mf v 5n eatimate of
the @y&iﬁ&m e;s»f the Yunglebung srwmllies with sny conlidence.

It iz considered thet ths resulis shluined in the

Tenterfisld ares give a very {svourable lnprassion of the

capabliities of heligopler-mounted equlpment in coualry of this
type, mmech of which would be lmaceescibie to conventiongl
airg&%g’ ?ﬁ nﬁﬁ%ﬁ g@ é%ﬁ; éh@ %sgﬁaiiigiaﬁ g& the
g the eg nd o ations sugges sarller
should be- Mmmm; é?ii flights pade folliowed the tops
of rldgesy however, urnt Tenterfield itself, senl-voubine
COVETALS, sfi&ﬁﬁ fas that ﬂm st Carcoar gizi be sossible.
The g;ast eifficient use af a i%almﬁyﬁer in %mﬁ mamg #ould be
as an sdjunet to 2 Tull-scale zeologiesl survey party. The
aireraflt eonld then be used, ﬂzi tﬁa “for rostine coverage of
a small area as required, or u:w srogpaeting flipghts on which
actual somaliass eould be spotind on o 3 vholtomosaie and
investicatsd imodistelr,

Typical records fros the Tenterlield sres ars showm
on Plate 64

Totel flying tinme was about 0 hours,

Tests zere npde ovar m&gag of the Heoken Hill
2ileld as this ares lg very %L&sm in gz gsie&l charactsriastics
to & large sart »f the ire-Canbrian area of mm*mﬁa. The
zeneral Alstri mﬁﬁa @f radio-setivity in this area hos been

aeestizated an the grownd by the lesovhysieal Seetion (Daly
and White, 1952),

Test Flizhis were made over the following arsas t-

(1) The woown redic-active deposits (Galselava
Coprer Dlow, Hen and Chickens, Ureat Western).

(11) Patterson and Polkinghorue's prospect
{a recentl, eiiamrsﬁ radio~agtive
scourrente

(143} &t%mgs south of the rececourss, snd in the
Pockwell Peddock arves, which had been found
to show M£M¢§~ﬁ§3’ rather greater than
sormal (Daly and "*ﬂii;e, 109523

The sositlons - ﬁas& aress are shown on the
{¥late ‘?L &n sttemnt sas made to cover the area azémd
Zalselavn Copper Blow a?ﬁ%ﬁ&ﬁiﬁ%ﬁ?, by flyiss northesouth
traverses 200 oot opart, markine the v@:t%s@m andz by cesng
of » trmek, It wag fpund, however, that it was quite lmpossible
to loeate the position of the ix%i*a{t with any accursey 1n
flat festureless courtry of thiz type.




smomalles were observed over all known &ﬁpmif;s .

ks was ﬁiﬁg,%w&, the largest anomaly was a NALYOwW ome over
the Werren shaft at the Ualaelavs Copper Blew, where the

maln radic-aetive anomaly had been found on the ground.

& feature of the Irghken 011l district, previvusly noted Ly
Lgly apd white (1952) is the general "’?Wﬁ level of radio-
agtivity in the country rocks. This has affected the resuits
in two wa¥s. . ,

(1) “hen the *%**w ﬁﬁﬁmiﬁg of the ingtrument ls adjusted
: . the ¥ PO sading 1z at the level
i by *ahe mf&aﬁw the senslitivity
2& lmr than in normsl wﬁm&y for reasons ,
’ &xgg&& ned earlier. The effeet of the high becke
pround zmg g sesn Iin the strong negative anomaly
%%ﬁgé% over Usbcrumberks reservolr (see Plate 9,
£ .

{2} On a1l profiles, fmg&snﬁ small anomalies are
*‘3’@%&@2"& dua to the passege from outeror to soil
sl These ney he seen 1n the profiles over

& hig m&%ﬁww@e ani the Hockwell aves (Flate 9,

Shests &fm ?S These complieate the records

*}fﬁ‘}ﬁ sould cesslibly msamrm raﬁi&g& of greater

%ifmiﬁmma‘ It is sosaible that results . .

ohbtainsd using the D.0.) aireraft will be aifected

similariv.

x»as;gw%h’* fiight to the south, asleny the bovder
fence was &aé the eapproximete course of wia flight is
shown on éiaﬁe 8. o strong anomalics waere sneountersd on
this flight. The general lovel of acbivity along the bopder
fenee was rather less than that on the vabturn flight, probably
due to the fact that culerops ars fewer along the fence.

Bxaomples of records obtained in the Froken Hill aves
are shown on Flate e

Total flight time was sbout © hours.

~ The resulis oblsined ot Hroken Hill drew atteation o
the 4iffieultisr of the operation in country of mm tw.
Zome of these 41fTiculties sve due to geolegical canses, which
wonld probably sffeet any sirborne equipment to sone extent .
Rontine coveraze 1z practically imposaible with ithe m}.imywa
There is one nossible way of covering the field in some detail,
lipgt of the avea hag been a&m@mi 7 m;gmﬁ by the m&hgiﬂs af
&ine vornoration L84 ., and nups are gvailable on which sll ersehks
of any lmrortance sve *‘&r%%é s If all these eraeks wevrs
srstomatl e:u},}v flown with the telicoptery s fairly sond general
gonverage of the Lunown wzﬂi ould be @mmwa* This work @a%m
be conpleted i*a, about three weeln, ond it Iz wwaslble that 1
rogulis eould be zore remdlls m%mm with the gwolopy thar
resnlis obtained from routine coverage with the © 0.3 aireraft.
On the other hand, it zhould be noted that the eountry az*mﬁi
spoken H111 is iﬁi&aﬁy suited to the operation of the DL 2
%siiéz shoran positioning, and any major snoualies would be
located much more rapidiy by this zmang than by the use of the
%ﬁ%ﬁmo




Is ordar to obtain definite loformation on i
gensitivity of the seintillometer, a test flight was made
ﬂﬁfﬁz? & daposit of trachyte, showing high z*mmwwﬁivity at
Toongly near Iubbe. The i@e&mﬁﬁ 3 this ares ls gshown on
Flate 10. This outerop, krown as Flen's deposity hsd been
exanlned ﬂmimsly {Ua %ﬁsfaﬁ, 19%52b)s The ¢ @W@ esnsists
of & low hill approximctely half @ mile wide, which yecords
a’agzz #:igh’i; tm normal backgrouny! reading m a portabie

a4 very strong storsly was observed over this deposite.
fBeyvernl »rafiles wers rTun BEPOES the o terop in mfmmm _
directions s&i: heizhts up to 500 feeb, using ‘iiﬁ‘emm blas
ggﬁ*z%f? af the geintillometer, T % regilts are shown on

to P

On the return light frem ‘i%‘&mgi  Hlayney ’
strong swmely was observed about 4 nil Pz of Vlentsg
: 4%, {:@ﬁi’& PlatelC), Profiles over ﬁsiss a(‘m&l&* are ahown
on Plate 5, The region was %siﬁeﬁ mad tl f&miﬁm&ﬁ‘&&% area
was located. E%; 1iss sbout o wvils east o miool homestead
syl scnslsts of thres « iﬁw&i lé’.% E;im, . &m,ﬁ% with a nrtab &g
m@z%;«s?? wa of s tlagy bechsround
r%ﬁﬁ%ﬁﬁ’%& Ay ovar the s Te pock in the ares
i:z% {demkieal in @m&ar&m;@ %;ﬁ ’%;ﬁst &%2 Eﬁ@r's& daposit,

This test was ungeviaien purely ss =z check on the
perforsanes of the selntillemeter, It iludicates that the
slicopter asml ba ueed to seareh fov other deposits sinmllar
to Plen's and the Pulawiool deposit, mwww, sueh o gesrch
%Gi’ilﬁ w m**zi&é m&: mach sore rapldly in this type of country
by asing the D.L.] aireraft.

(1) Posults of geologles]l significance at lusst wers
obtalned in 21l sreas tested. 4t Carcomr anmd *m;glam these
rasuits eould not have been obialned by any other method.

{2 It apooars that rosults obbained using a hellcepter
cun be core dirsetly correlated with the peology than those
obdalned using s faster airversit flvisg at greater helights,

{3 Tha sensitivity of the Urownell Hark ¥1 Seintillometer
uged in an aircralt of *‘*’m ,-;}a, ig adeguates Lo any m ulvement .
dome oodifieatlans ta the squinment are desirsble to irvrove its
serformance .

€4} The helicopter is unsuited to reuting coverage of an
: %mml ﬁmﬂmm@a 1aid down arbitrarily.,

atad by following flisght lines related o mib&'
3 *&ﬁﬁwﬁ;

{5} The helleopter will not glve the rapid and gomplete
routine coverags of E%w ama& »%mt iz 1%}& by the 40,3
alveraft., It shoull therefore not ba used over sreas wheTre

the T 3 aﬁ;rm‘*a% ean m uzed .

{6) %hile the mode of operaiion nay vary io different
dlgtricta, ﬁ&@g@s i.ﬂg an the topogvaphy, the uap coverage
available, and the distribution of rad o=activity, two main




- T -
modes of oporatlon sre m&ai&h.

e 14 ?‘w ﬁ&aimislﬁ, ot

g &@m af i‘mﬁ won
a pilet, & co-pllot to sct slse ss navi
ﬁi%ﬁ‘i‘; -,ﬁé g}ﬁm along the flight Eim;
ingtrument operator, and an observer ke :&
i&@&ia%ﬁ fiight loe, '

(%) ugsg}%mﬁ; af @mfmlﬁﬁi e for loter Liwestigation @%1
grounds For this purpose, the crew would be

aeed to the maglstiag of & pllo%, an

BETP 513, s%z?ﬁ %ﬁ”‘é ws.«  operator.

7

" : 3 be used as an sdjunet to
% goolopien

i Lo Pollow oy mopnalles 1

3W§y ‘f@;awa ar smdlately .

@y The results oblalmd 1 the Temterfield ares I Jlcate
the desirablility of furither goologlical wserk ln this & 3 A

Some vemarks on this, snd on the rersral guestion of radle é-ﬁm
polybdenite %@wsit& are ineluded in égimmm 3 ez s oulde to
pogsible fMbure %&k in aveas of this Lyre.

£5) From & tentative estimulte of costs given in Aprendix 4,
it apresrs that helicepter surveys could be carried vut quite
economicalliy.

It #;a &Miwwé te seknowledpe the assisterce rendered
by the folliwing

m&ﬁ.&k}# »

The pilot, Flying Officer . 4. Geott
msintenanee crew of tie air,:-}‘ g A

Hr, €. Mulhollamd, ﬁ%’}??&‘-‘? ment Geoloplst, Hew Bouth
w@ms, mﬁ r, B, 0, Eaymer.

Br, B, ¥, Thoapson of &m Corporstion Ltd,
The ofTleerg of dustralian Matlomsl Alrways itd.,

Proken 411,
Hre M, Posty Tenterfieldy ani the osbop
Station.

&mth »ﬁ}.%. %gaﬁmm fsf
Hines by GFEnAY, dineral Hogourees

e 5,
iéa:i;y F g %gsm e Pa Terort on M&Mﬁv& imﬁi
" »«g 'y 3 "K 8 ???1 e ﬁiﬁﬁm ﬁﬁ ﬁ 2 E £ H otk o f“::;
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For the purpogse of evalualing the
Helicopter for use In locating Radio 4ctive
material, the Royal Anstralian Alr Foree, In con-
junction with the Commonwealth Bureau of llneral
Resources, has been cperating a Sikorsky 8 51
in the Carecar, Tenterfield and Broken Hill distrlcts
of New South Wales, This f{g the first time in
fustrallia that a Helicopter has been used for this
purpose, and naturally several difficunlties in the
perforaance and handling of the alrcralt were
sncountered

2e The purpose of thig report is to present
these difTicultias for zuidance ¥n any fulure operation
of this types and alsos for the procurement of a more
sultahls type of Helicopler.

3. To zopraclate the Iimitatlons of
Hellecopter alreraft, several charmcteristics of
Helicopter flyins must be understood, To meny, such
alreraft rmst seem puzzling and complex machines, whereas
they are no more difficult to understand than conventional
typez. Both rely for thelr support on the PLifEM

- produced by alrflow sround the wings, and 1t 1s in the
method by which this sirflow 1=z created that they differ,

A, JA5k 2

Basically, the rodor of & Hellcopler is
a large dlameter propelior mounted with its axls vertical,
The airflow created by the rotation of the rotor produces
RIITL® which acts directly a§aiast the welght of the
aircraft, The alreraft will climb, hover or deseend,
depending on whether the 11ft is grea@@rgleqnal toy or
less than the weight of the alrcraft. The 1ift produced
by the robtors var?gs aceording to thelr spsed of rotation,
angle of attack to the airflow and the denglty of the air,

7

Se All control, apart from the directional
control, Is galined by varying the angle of attack of the
rotors at different stages of thelr orbit, Due to gzero-
dynamics considerations the angle oi attack cannot be
changed vsry much,y and this limits the contrel of the
Kelleopter, particularly about the horizontal axis,

The 551 Helicopter is unstable in all planes, and
gonstant manipnlation of the ecntrols iz necessary

to control the aircraft.

Qe...Ennloe Fallure 3

- In common with conventional sireraft, Lhe
Hellcopter is capeble ol gliding with power off.
Provided the Pllobt takes the appropriszte action, the
rotors wilil revolve under the alr loads acting on thenmy
and produee sufficieht 1If% to enable the sireraft to
make 2 slow deseent. This property of the roter is
known as "autorotation.,"



02‘

7 In the event of engine failure, it is
essential that the angle of attack of the rotors be
reducedy in order to put them in the auterotation
pitch range, which decreases drag and permits high
rotor R P M, to be built up. With this stored
inertia in the rotor system; the aireraft can be
glided until Just above the ground where it Is flared
oult and eased on to the ground.

8. The higher the airspeed the greater the
inertia of the rotor blades, and some gpeed is a very
desirable feature when dealing with engine fallure,
Engine failure at reasonable forward speeds (50 -~ 60
knots) presents no problems,y but if the failure occurs
whilst hovering or climblng or descending vertically

& heavy landing, probably entalling complete destrnc%ian
of the machine would result unless sufficient height
was available to gain forward speed. To attaln the
desired speed a m?nimum height of 400 feet is required,
so for this reason hovering or vertlcal flight below an
altitnde of 400 feet, except when close to the ground,
is not normally esrried out,

The “ground Cushior® or "ground effect"

is a very important feature of Hglicopter f{lying.

When the aireraft hovers with 1%s wheels within 10

feet of ths ground, the air driven downwards by the

rotors becomes packed between the rotors and the ground.

This packing lpeoreases the density of the gir, end the

dense alr so formed be i ¢ alrera s known as

the "ground cushion" or "ground effect,” It 1s very

%ﬁgartgnt:ﬁhan hovering at high altitudes or when heavily
en.,

Accurate tracking presented the greatest
diffieulty throughout the survey. To cover the areas
thgroughlg, parallel tracks, 200 feet apart had to be
flown. his ealled for a standard of course stearing
which i3 impossible with the instrument alds fitted to
the 851 Helicopter. The only direction indicator
fitted is a magnetic compass, and during turbulent
conditions the compass rose oscillated up to 10 degrees
either side of the correct heading., Wind drift,
together with the characteristic of the Helicopter
in belng able to fly sideways even though the aircraft
is pointad in the correct direction added %o the
difficulty of aeccurate tracking. 4% times tracks
- ovarlapped or were too far apart and had to be reflown.

it. The most successful method of tracking
used was teo fly one track as aceurately as possible
and whilst doing sos note features on the ground 205
feet to one side., The next track wasg then flown over
these selected features and further features hoted for
the following track, This proved sucecessful where
prominent features existed and the traverses short.

&s the traverses lengthened, it bacame increasingly
diffieult for the pilot to fly accurately and seleet
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and remember the plnmoints chosen. It would be
advantageous to have a crew member sitting beside

the pilot, concentrating entirely on map readlng

and selection ef pl Jiﬂﬁﬁ. 718 is anfortunastely
impossible in the 8951 due to its seatling arrangement.
The fitting of ﬂﬁ.?1@&t§1@&11j’@?1?@h‘gyr@ direction
indieator ls necessary, due to tha oscillating of the
magnetic conpass.,

12, it sﬁaaiu slso be possible to carry

some form of indleator (e.c. smoke generator) to be
dropred from the aireraft at the end of esach traverse,
or te have indicators on the ground in charge of ground
personnal, These indiecators, however, would be success-
ful in flat or gently aﬂd&laﬁgﬁg country aﬁly‘ as any
large hllls would obsecure them from the pilot's view,

Agcurate alrspeed was not a great problem.
althaugh it was necessary bto keen 1t reasonably consta %
30 as to help correlatlion of the recorder rsading with
the nositions on 2 map., & speed of 50 - 60 knots was
normally rmaintained as this rzave a good ra%e of elimb

and alse iz the best speed in the event of engine failure.
Turbulence effected the airspeed needle rather badly,

but the sormal nraae&ar@ to maintaln a constant grounie
spaed, of kﬁ&@iﬁ? the alrerafits attitude constant was
earrisd out and proved successful.

Az no lansirament fo indicate helght above
the zround is fitted to the $51 (2 normal altimeter is
Pitted, but t-is indicates holght above a pre-set
sltitude only) the reqaireﬁ height (100 to 150 feet)
was malntained solely by visual means, This was gquite
suecessful, and it iz considered that no special
instruments for height indication are required,

15, At times, the rate of climb of the Helieopter
was Insufficient to fly to the bottom of some valleys

and then elimb over the surrounding wountains, malntaining
the required height, =nd sufficient airspeed t@ give
control in the svent of englne fallure, Throughout the
survey no attempt was ssede to fly the alrersaft to its
limit, This was dueto the ever present realisation that
it is the only Hellcopter In the Foyal Australlan Alr
Force, arnd any manoouvre which entailed more than the
normal amount of risk, should not be carried out,

The weather pgenerally was good. The
maln difficulties experisnced were i~

" s iR 2B LTS o which increased
the denglty ‘."?Wﬁﬁ at whileh the
aireraft was noeratisg and hence lowered
its hovering eeiling %&ea Appendix "A%),

iurbulence which mads accurate flying
ﬁif?iﬁa'f. It also produced strong and
unpradlictable sir eurrents in the vallsys
an? near the ~puntain crests,
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17 « In the Carcoar area, flylng was begun
at 663& hours and ceased at 1130 fours to escaze or
winimlse the effect of these weather aan&itiﬁmﬁ.

In the Tenterfield area, early wornlng flying was
prohibited by low alst and rain. Two days' flying
was 1@&% during the survey due to adverse weather,

The centre of gravity of Lthe 851 is very
sensitive to load changes, and great care must be
taken in leading the alreraft. Ballast must be
poesitioned in the alreraft to compansate for different
loadings, and this ballast is desd welght which lowers
the ggaf&l load carrying capacity of the aireraft,

The 851 is eguirved with an electrie=
%@mramiie hnist, &md crew ﬁ&Wbers could have been lowered
to the ground t& investigate nigh recorder readings,
gﬁﬁazar, ne holsting was carried oat during the survey
e T i

{a) The airgraft was oparatizg at or neayr
its h@varing caiiiag.

{b) The country was generally too heavily
timbered for safe holating operalbions
(a clearing of 30 Peet dlameter 1s required).

(¢) The two Georhysicists carried were not
axparienced in holstling,.

{¢]} Immediately the person on the hoist

8 or leaves ths grounds the alreraftis
centre of gravity moves, Dallast zust be
arranged prior to the flight to compensate
for this =ovament,

The Royal Australian Air Force
maintenances cyele consists of i-

{a) 4 daily inspection, which takes
approximetoly 40 mimtes.

(b) 4n inspsction after every 29 hours'
flying. This inspection usually tekes
1 %0 2 days.

Two men trained in Helleopter malntenance are required
for thess inspsctions, During the survey one day's
”lyiﬂg wag lost due to the &i?eraft being unservicesbls,

The nilot had cerried cut Helicopter
flying in rountalnous terrala previcusly, but never
umxler sueh ceritieal conditions, 45 a pilet training
exercise it was excellent, It demanded gzreat
concentration to fly the alrcraft, judge height,
look for obstructions and selset pinpoints, and it
is considered that 4 to J hours® fiyiag per day is
the méximum a vilot could earry ovut without becoming
fatigued,
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224 Mountain flying 1s perhaps the most

di fficult type of Hellcopter flying, and pilots
should have at least 100 hours flying on Helieopters
before attempting this type of operation in rugged
terrain,

23, The country generally is unsulitable for

a foreced landing in the eent of engine fallure, and
there would be a great danger of fire if a crash landing
becane necessary. Some form of automatic fire
extinguisher fitted to the alircraft is reguired.,

24, Bases from which ths alreraft operates
should he as close to the arsa to be surveyed as
possible, so that travelling time, and hence the lusl

load reguired can bhe cut to the minfmum.

25, Por extensive s
having a better performance 1
conaidered desirsble are i~

urveying, a Hellcopter
a8 necessary. Improvements

{a) Higher hovering ceiling,.
{(h) Greater rate of elimb,
{c) Greater useful load,.

{d) Passenger coupartment capable of seating
5 passengers axi also of carrying additional
equipment such as cameras.

(e) Passenger compartment situated so that
additisn or removal of passengers or cargo
does not effeet the eentre of gravity.

(£) Hoist situated so that holsting operations
?ﬁm?gt move the centre of gravity heyond its
timits e

{g) Provision for a erew rember to sit beside
the pilot to help ian map resading. ~

(h) Greater range.

26, & Helieopter possessaing the above
characteristics could nosgibly trangport gll necessary
egquirment and nersonnel and carry out a survey without
the =id of nny ground vehicle,

27 e The writer has studied the performances

of all Helicopters manufactured to date, and the only
alreraft which appear to fulfll tho above regquirements
are the Sristol 173 and the Sikorsky 85%. The tristol
1735 however, would probably prove too large and clumsy,
parciceularly in steep mountalns and valleys, and as it

is atill very much in the experlmental stage, it probably
sould not be s worthwhile nroposition,

28, The Sikorsky 899 is a »roven aireraft

which has been thoroughly tested in Korea, From

all reports this aireraft is far sasisr to maintain

than the 851, and it possesses all those characteristies
mentioned in paragraph 25, which are considered essential,
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A comparison of the performances of the 851
and 855 Hellicopters is included as Apvendix "BW,

29 The Sikorsky 891 Helieopter,
although not the ideal Hellecopter, performed
quite well and appeared to do the Job reascaably
sugeessfully. In tho writer's oplalony, no other
vehiele could cover the Tenterfield arca or any
pther rupged srea ag yiickly or as thoroushly as
2 Helicopter.

(R. 4, SCULT)
Flying Officer
@.91 Pilot

g4
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'SIKORSKY S51 HELICOPTER

4000

DENSITY  ALTITUDE

1000

PRESSURE  ALTITUDE

~T1060-
000

T . T T T

%" o
AIR  TEMPERATURE
n L 1 1

g;—
g
o

1 1
0° 5° 10° 5 0° % - 30°

SRkepmnlio, Suspose 1t is desived to find the nltitude (eften
eTerred $0 a8 “Deneity AL1%Itude”) aquivalent ¢ 2 mfmg aititudas
of 4,000 feet at a tenporative of U0°P, On slenting iime markod
4,000 £2¢% pressure altitude, looats poind “i" directly sbowe DOOF,
in the Senperaturs sesls at the bottoms Tho eguivalent Genaity
altitude of 4,800 foat 4a roed on the sesl: at laft on the sams
horisontsl 1ins an point Y. The B1 hovering esiliap with 1800 1b.
dond and without groumd offset is normally 4,200 fzet. Howaver, dus
%o the high tempersture it would ba above its hovering eeiling under

the sbovs eonditions.




Sohe - o - d g

Detail s51 T g
Seating Capacity 4 10 - 12
Engine liorse Power 450 600
Useful load (includes Fuel) 1695 2400 1lbs,
Baximum speed - 103 110 na Jie
Haximum rate of e¢limb 1000 1130 f.pam,
Gross welght | 5500 6800 1bs,

Hovering ceiling with
ground effect (at maximum
gross weight) 5000 5500 feet

- Hoverling celling without
ground effect (at maximum -
gross welight) 3200 4200 faet

B ot (&1t Be00 11
ground effeet (w
oad) . 6000 10600 feet

Hovering celling without
ground effect (with 1500 1b,

load) 4200 8000 feet

Puel eonsumption (eruising) 24 36 gp oo

Haximm rance 308 477 miles
"

o o o A s S

, Lxtre tankage can be fitted to lacrease r&agﬁ
. t@ 1”3{33 miles,.

il ek Ferformances guoted are for the Amsrican built
models. Hritish versions differ sliiphtly {rom the above
figures.
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In the course of the Buresn's ssarch lor fi&g}wﬁaiﬁﬁ of
aranine simersls, the assoelation of redic-setivity »ith spesimens
M’ woiybdenite bas besn noted sn peveral occasions, The sssoela-
tion is ot by any meane universal snd such lmportant deposits
as the Allies and Glen Bden Uinesy few South Yales, and the
Everton ¥ine, Vietorie, show ao tz!aw of mmﬂty'

fladio-active mé ibﬁm&ﬁa specimens have besn observed
ror the following locslits -

;) m::g@m@: e

 Ringepate, Yew South
%“fimﬁigk} Yoy South

7) attunga, South uale
(g } Careoary ‘“a‘%aﬁ* South iwsglm.

Folfram Cemp hus been nined on a eonsiderable mala,
*wﬁ’mﬁ on 2 gmuller mm. delther s vet been tested
b tiwity t‘m ;;sf ﬁ Chalners® L’iam has bhean

Lo mﬁ&mm h radio~gobtivity

za&?&*wﬁ ¢§ & mmmgﬁ;

was cbsery il y )
very iittle mi‘* e
wolybdenite from i

gre sowticned by Avdirows
azeribed in detall. ﬁm&g,&m
n wined va & fair seale. Thay hxvo
Gelger eounter, it no high sctivity
ihipstick ore has bsen @mﬁmﬁ by
i‘a mw&ﬁwm& wne propaved by flotation,
and sh w&ﬁ maimmkwiﬁg eonsis_bent with s wrenlum eontant of
Delis  As ventloned previcusly In this report, the Yunglebung
area has ot %:«&m thoroughly prospectaed, bul f,"n ature of the
&@gﬁsﬁzz iz the hi:h lewel of activity sreocuntered o»n the ground
is glves some reason Lo hope thal the urenlum content of ?:im
ianglebuny ore 4‘&.3? be nigher than that from Whipstick or Kingsgate.
Hothing is &i::‘i’%ﬁ uf ,,}%w Attungs - GLGATYIence bayond its sporoxie
mate o3 ybdsnite ot Carcoar is s velatively
m@i@ ortant ﬁmm@& of m cobalt deposits, which themzelves
ent to be small. Iowever, some samples colleeted there
igh &gﬁ*??lty, ‘iﬁﬁui"m that the uraningm content of the
ml ’*”fﬁ,a:zw 51 pey eante

am%

4 great Aasl rore ‘aformetion 1s repaired to assess
w m;i J@a nf the ¢ %}?&ﬁi’t@’& ag sourees of ure zxmm. f’i: BpRTenrss
thet » im’*ﬁm sEnp 1@@* f’fﬁ** e iwaii iﬁié‘m 15 mmwﬁ

: g iz’we% {s::f“ afit.}.
am%ﬁ'ar | slloving rreliminary steps sre ﬁmim’mﬁ
and woul &“iw 8 %m,a&;s for deciding a policy for the lnwsstipae~
tion of deposibs of this r bype w

(1)  Any future produetion of mslybdenite in fustralia
%%%1 uld be ssvefully w ﬁ@ﬁé{%, tast
contimg! iy fop a.mmm gontent. (In this
conrwetion it is undarstood that it is proposed
to re-g;;&n the Thipstick Hines.)




(ii) BEfforts should be made to obtain samples of ore,
large &mszzgh for concentration tests from
unglebung, Yolfrss Camp, Damford snd Eingsgate.

{111) The tolfran

: by Banford and Attunga deposits
should bhe ﬁagﬁé for ﬂaﬁm-wtiﬂty on the
grgund «

{iv) & a«%ﬁ&a leal survey of the area surpy

‘
nborlisld, with particular &%ﬁaaﬁi&m m
fm ng should be mades using helicoptore
horne eognlrment as o %ama in selecting radio-
aetive aress.

(v} Tasts using ihe equipment of the present survey
should Be unde @%ﬁ* Eingspate and %igsgm@k,

in oyder to seo whether the informntion

obtalned would be of assistance in a peslopical

survey, such as that which the New Dot ’%; Yales

Do it of Hines oropose fo uw plee In

e Fhipatiek srea. It may be nobed «z:xm all

%:%@ ﬁaﬂg&a&m Mﬂﬁiﬁﬁmw with the @W%tﬁﬁ?’ﬁ of

Caraoar, are in soundalinous country.

Those notes are at%m%z@& o the present report as
it ls ennsidered that thay
the ﬁ@&iﬁy of the uresu with m‘,m to the ose of hellicopters
%&mﬂﬁ gquipment

should have some welght in deteramining



- Ihe followiay Plguves sre sulnitbed Yo enebls o rough
agtinate @h 'ﬁ%m made "ﬁf the cost of ﬁw*imytw mrveys te







'?w ;%.imga ﬁg&aﬁ m i d
m, The cost per mils

a5 *ﬁmw*&dﬁ%ﬁi& 4
wilots - Fiicht aod kmﬁtamma grglinser ¥ogD

in the operstion of = helicopter an! would operste and melatain
Lhe &;tﬁ*mfm for the Baresut. & pllot and wyi&aﬁ e two

flight snginsers would be reyuired o aceompany the helicopter
on each 2PveY.

d that an alrllos opersting amﬁam; am
Jnes Ltd., would be gsmgswﬁ& woming
s It » .m, %Y&i&i%

gﬁ%ﬂ*“faiﬁgﬁﬁ spuld be ms;;mm& %@ OREanLy
SArYSYe amm the gund %!‘;‘k axd analyse the resalis,
33 ennzidered thet o gman snd fouy wam would be

gguired for eompating and zﬁ.&tﬁw resulis. The &Mi’tmm&
si:&fg raguiredl in the .‘;a%zrm would therefore be =

§ pmmm, %&%& 3.
%1 Draftanan, “ “f
23 ﬁframa {Fuanlel.
This grour could operate nnder ong of the exlgting Jenlor
oo ﬂriﬂ&sﬁﬁ elthar in the Airhorns or ﬁmmﬂmmw Bubegeetiona.
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