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mmmmwmm:mmefmm
investigation beling conducted by the Commonwenlih Govermment for the
British Government, It was ¢srried out sz t&a Wﬁ%ﬁ% @:s: ¥Br, SeB.
mtm Maatmﬂef%wmmnk;hﬁ delogate

Tebruary to B5th arehy 1945, but, prie to this, geophyaiens e
oal work
hod becn carried out of Mowsl baiuier on ewo Seperele vieits io the
ares, m firet visit vam&gkgkﬁ?s Thyer (1944 mmf
m, m m wﬁ Wﬁeﬁ& a: maéismﬂ

m ina, m ?aig;agk m {pment ged o a :
was en improversnt um” m ﬁ:sim e miy
for convenience and portability in f&els wrk‘ W

The possibility of using Geiger-iniler eguipment
mzmm of urenium content of samples had hees
a set of equipment was made up for this purpose and taken tea ﬁamt
Painter on the second visit. However, &s 2o ssmples were resdy for
smmws the time, this squipment mammw for testing
some hand specimens for mzﬁﬁt The Director of Hines,
South Mﬁt&, on 4th Jamsry, s ¥rote to the 3&#&%@&*.
Hineral Resources Ewexg mmg thﬁ éﬁiﬁgqmﬁw eguipnen
made m&m@ for preliminary essay work, since & mg& a*apﬁﬁiaﬁ
of the dount Painter Wl&i were found by chemicsl assay tﬁ ceontain
little or no uwranium. 4 there sre limitstions to the soow ﬂ of
the Geiger-iuller method ns discussed below, it was proposed &
neke only spproximeie estinmtes with a view tﬁa elininating Mam

asasy work wwwwmiﬂ&

Some preliminasry work was carried out in CUmcberra by J.i.
Reyner, Chief Geophysiecist, Mineral Resources Survey, He nade
Wiﬂﬁyt&xa&mﬁ;@%%@mmmm
assayed chemiec and estsblished that there was an approximefely
linesr mmm boima count-rate and uranium content,

ﬁnﬁmﬁwwt including setting up and ealibrating
the asssy equl and testing 100 samples from the Hount FPalnter
mswmm o 15 smples from East Painter Ho.l sdit. In
mtmﬁm field mk was mg:d oub :;aénﬁm Ridge wgiﬁ 3 A
m W mﬁiﬁ ;_ & SR sfsr;. ?&m rm im m;‘*
the first dealing with m assay work and the sscond with the field
worke

| #



Seversl difficulties are mcmm in naking eptinmates
‘of uranium content on the basis of radionstivity nessuremats.
These prevent the method from being used for scourate assay mx,
’g:t W&#& due precautions are taken, spproximate aﬁmﬁu

Uranium as fam in natural depositi
series of rodioactive disintegration products, » ¢
meagurementn as made in the present work represent the
agtivity from all these products. If the uranium hee voen in
situ and no member of the series has besn removed ,j‘ weathering

or other csuses for a period exveeding sbout & mill
me-iaa will have resched radiocsciive eguilidrium, # aeh @
will be .gmamt in & constant prepertion, In mﬁa ﬁ&mﬁm
the total radicsetivity will be prop _m.tmz. to the uraniwm content,
Ascording to R, G 11 Thomas's (1942) memsuremsnta the Hount
Painter sscondary ores are nop in equilibrium, the reti s of radive/
wranium being about 2,7 x 107" 1&&#&%&&!‘&&;1 $ 1, the
Jatter being the rotic which would be sttained at rmm%w
aqmzwﬂm In considering deposits in 8 glven louslity, Af it
oan be taken that the depositis are of sbout ihe seme age snd have
' ‘bem subject to similar conditicas of waathering, ets,, the relative

sition of the redicsctive series ss found in such aamﬁn

uea 4 not vary grestly, Hence there would exist an spproximately
linear reletion between the totald mmzﬁ.ty snd the urmm o
gontent of samples from & given area sych s Mount Faizter, It should
be noted, however, that Dr, Stillwell (1944 stetes that the wraniun/
lend ratioc of Mount Painter ores varies between wide Umite, m mey
indicate thet the ores are not all of the one Age.

The sguilibrivm of the radicasiive ssvies m@* be &t by
the sescape of the gas readom, This gne e ?ﬁwﬂ only in e3 tremely
smell smounts and ie aman:r segluded in the solids, However,
Bmuwﬁ%m mmm:uiaémmmm&a

mix& o testing, end thet samples sbould be
ﬁ Soaled mrmmmrmm . The Bobivity wamm /
M‘;‘ am% mg mm:ﬂ m:mm w wm&m and ﬁ‘%f ag |
days er verising. As of reden !
or an indigstion of Any % |
;
|

Ghméﬂ however &mrgmm in iﬂt ns# ahown, later, the
o , the
sctivily of smother sount Painter stmple, which had been Bept sealed

in 2 bottle for & months, woe uﬁu %&a %ﬂ&m The &wzn e
then rempved from the Mﬁh, y_stirred ahsken

after two hours was replaced an tha
mwammawminﬁmwmmwwﬁmmﬁﬁ "5
of motivity should have besn s A2 the two imms was mmm;
to allow for the decay of the ol «13fe products rediws €
and C*, However no deeremse in m&my Vs &m Fyom
13mm&ManMvwamm&m amlm.:_

timaztmw:ww
sooflicients of aﬁmﬁm % ¢ 5 -i.:‘

the same uranium content, anﬁwmmﬂ%kmnm .
and beta rays, which sre far more highly abaecrbed then the gemma '
reays. Mmak semple to be tested was placed in iren tubes of wall
thickness aboul B w thu nw Ry m beta rays sere

ot o1 b, thr 0 I Tt e S oot
on the more - »
ubmﬂ.‘!’# affoots wm reduced, W::’M ppanoies could be furth

ensuring that no great thickness of ssmple was traversed
by the :m;:. wmigm thickness in the tests dessrided in %&u
report was egual to the intermsl tude dlameler, i.6. sbout half an

inch,
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mm,p mwm', to am and Paneth (1988), the

arly proportional to the &mﬁ.t‘y t#‘ the mhmkmﬂ In the
wm described below, a given weight of material was alweys
pasked into the same apsce; thus effective density of samples
under test was constant, and the Mrytiaa effects should be the
smne for all smmples,

It should be noted that urenium iteels emits mﬁﬂﬁl‘y
a0 ghmma-rays; these all come from disintegration products, Hence
the m&ﬁty for a gonutant ratio of She mw:&t mu PrO~
duets to the smount of wraniwn preassnt is emphasized,

With thoriwm mincrals presant in s 1e tiw sotivity
rending would de high mm@m o wim ent, lonmsite,
which containes seme thorium, is mymm by g at&l&wu

1944) a5 being "sosttersd aparsely througt nﬁ. the prospects™,
: * the thorfum content of the mt Feinter m&w is iew

“@

as is * ky the rosults of Sseays on these specimans wﬁ&é by Sir
Dy Hewgon (1944) a6 0.3, 048 and 0,181 m';'g, Horeover R.G. Thombs
{m-» reported that ore from the Nos6 eit treated for radium

only treces of thorium, I% ve sesumed itherefore that
%m thorium content of the peaples tw& . waa very low,

Thus 1% %113. be sepn that acourate dsterminations of
uraniue with & delger<iuller counter avre nob poesible, EHowever,
ir meagurements are baped gn mwmm ﬂfﬁ @mﬁw fm '&ha
#m area which heve been chomdetlly =3 _ mﬂ
ande, thyugh o w&m“ ‘made by eamm asksy o5 ADY
Mmih mmm portant,

BY ReFs Thyer (1945), but has been designed essensinll
teats ga% :gm u;'a porteble get for field work, I%
in the workshop of the Hineral Resources Survey, ﬁmmm m
R &m three mw items - The &szr tube with -

eradle splifie and the meter psnel,
W&m ﬁmﬁnﬁﬁ fyom m&mtn igh voltage mqgma for
. ,.\‘.;;Mv tube being ahtmaa :‘m 10 mﬁm ugﬁ éutg
1o8iv, batteries in series with ¢ i&gm w 46 v, batteries, a
ﬁm ax‘ 1818v, A mrmﬁ dimgresm o che

(£ige B}

of 1lse #rtm ggww %ﬁhg» &e ,
stages of omplificetion. gy are then rectif ' )
& voltage serons a W W w:ma 6 2 wegs ‘giua ;msM‘
Ag the - ¢ seross the condenser insreeses, its rate of disw
m Pesistor WMM, and m:atmm & gtate of
mm&m“&aw mwm
:{pg.?f b _= / @ % § 3

gaa%mm&m b




Each sample to be tested was erushed, wﬂriﬂa snd
thoroughly a&mi and sach of the iron tubes wm& filled with 7.5 gnm.
of the m&vwi le, making a total of 363.5gm, or about 0.8 b,
The material in eae am ms acked down just suffieciently to allow
insertion of the ;t yg: nessuring the mtmmy of the sample,
the Tive tubes were ced ia w&iﬂw in the support as desoribed ame*
It was found that ihﬁ normel resding of the inﬁtmrxt with the five
empty tubes in position was abm ‘13 per cent. lower ithan when the tubes
were removed, Henoe 8ll readings were taken with five tubes m position,
emply ones being repleced with full ones as reguired,

The sctivity of any sumple was messured by taking & series
of readings with and without the sample in position, The Mm&ins for
the sample was then ilaken as the differsence betwesn the mean of the
wmﬂi readings and the mean of the readings with the sample in
POBLSION,

in setual matin the meter rnsuag did not remain steadily
at zero having onge been set there, but fluctuated continuocusly owing
to random variations in the wun‘tumtm Hence it was found necessary
in taking & reading %0 set the méter as nesr to zerc as possible, then
%0 find the mean of the meter fluctuations awr 8 period and apply &
corresponding correction to the scale~readi This randonm variation
of the reading determined the ssallest gusnt ties of ursniun which
could be detected, »s samples whose activity wae less than the mean
vgiaﬁ;a in the aema:l reading geve no effeet which could be mammﬁ
relia . ‘

The sensitivity of the imwmt mriaﬂ mnénmhl;r
probebly due chiefly to variations in volisge caused by ing o of
batteries and by temperatures changed, One ! rm w‘h# was Tilled with

72.5 gme. of the standard ssmple gontaining 2,08 and this was
UB6d Sa' 6 check on the sensitivity of the insirumect. The standard
reading for this sample was taken ss 2,8 weale divisions, other
readings being reduced in proportion to its sctual resdings This
standard somple wes used in preference to the normal reading to
determine the sensitivity, as it geve a reading over that portion

of the socale whioh is m& for messurements on samples, snd it would
be availstie Af the equipment should have to be moved to snother aite
vhere the normal reading might not be Lhe same, It wae ram mwwg
that the ratio of standard seample resding to normal resding -
reasonsbly ﬁamm,. and muurmnss of the stmm were mﬁae mly
ocosaional

There was & noticesble decreanes in sensitivity during any
set of resdings. Hence meaguremenis of the semple and normel remuagt
were slternated in s symmetrical srrangement, so that when averages
of the readings were taken, errors due to & ttw decrease of
sensitivity were eliminated. The procedure finally adopted was as
follows: normal, sample, sample, normsl; then repeat, It was found
. necessary %o walt about ‘Ew mmu between resdings when there was
any ohange of resding, to ensure that the condenser had awguﬁ or
discharged to its mx mna.n’brim voltage,

m sets of standard semples were used in calibrating
the instrument. The firet set wap prepared by Kr, Dalwood, South



- B -

Augtralisn School of Mines Assayer, from clean torbernite, presumably
free from thorium, diluted with crushed quartzite, there being about
1l«1b, of cach ssmple, Sommples were supplied in intervals of 0.1%
from nil to 1%, and also 1,5% end 2,0% UCxs The second set consisted
of seven samples from the lount Painter mines which had been assayed,
There was 100 gme of each sample, values being.05, .10, 417, .25,

aaég «40 and 1.44% UpOse . o

., With the first set of samples, reedings were teken from 0
to Oud® with all five tubes filled with the samplej <fLrom 0.1% to
1+0% with only three of the five tubes rilled and from 0,1% to 2,0%
with only one of the five tubes filled, Eamch set of rendings gave a
linsar relation between scale reading and percentege, as shown in the
gfggm fige 1, the ratio of the slopes of the grephs being 4.7; 3.1 @
o i ] .

' Owing to smaller guantities of the second set of semplea
being available, mesgurements were made with the sample in only one
of the five tubes, The resdings gave an approximately linesr graph
(it should be remembered that when using one tube with amall percent-
ages, the experimental error is mlauwl{ great ), However, the mesan
retic of reading to percentage wae about 1,8 times greater than with
the first set of samples (see graphs fig.8)s The difference due to
expressing percentages in terms of UOg or UgOg is only Bi. A5 most
of the gamma radiation measured came from the transformation of Ra
to RBa C° it is evident thet the Re/U ratio of Set No.2 exeveds that
of set NHoels If the ages of the secondary uranium minerals in the
mine samples (St Ho.2) is the seame ss that of the torbernite used
by Hr. Balwood in Set Hoe.l, then it may be aesumed that the mine
samples eontein redium in emeess of ihat produced from the uranium
they now containy, The high Re/U ratio of the No.2 Set relative to
the Bo.l Set of samples ie supported by the resulis of an absorption
test in which, after suitebly seresning to sbsorb all the softer rays,
the absorption curveas of a wgim ‘sample of sach of Bets Ho.l and
No.2 were compered with: the theoretical curves of the two hardest
gemme rays from the uranium series, nemely Irom the transformations
of Ukg and Re C with sbsorption soefficients of 0,72 cm. and 0,50 om.
Pby respectively. The sample from Set No,l1 gave hard genma radiation
of which 62 percent was from Ra C and 88 per cent from UX; while
the corresponding figures for the No.2 seample were 71 and 29 per cent
respectively, thus demonstrating the greater proportion of radium in
Set Hosls 48 redium salie are very insoluble it is coneluded that
the excess of radium in the mine semples (Set Ho.2) has been produced
from uranium that mwwﬂwaly in the samples sand has been removed
in solution, This would explain why two mine samples tested by Wr.
Rayner sssayed nil for uranium snd yet showed apprecisble astivity
and why meny of the hematite outerops in the ilount Painter area are
mlatig 1y strongly radissctive end 2t contain no visible uranium
mineruls,

As it was enticipated that most of the mine samples to be
tested would be of low grade, five tubes were filled with each sample
in order to obtain readings &s high se possible, These readings were
compared with the S-tube graph of the firet set of standerd samples,
but estimates of percentage were baged on the results from the second
st of standard samples, & correction factor being applied in sccord-
ande with the greaphs of fig, 2. This gives a ratic of reduced
reading to percentage of 9,0 3 1. ~

The aotivity meesurements had a mean uncertainty corres-—
ponding to about 0.01% 8%03. Hence this was the lowest quantity
that could be detected, though not elways reliably. dJemples tested



vare glassified as follows

Unla Content dedueed
rom the sotivity : Classe

0 (Ho measursble sotivity) . mx, Ne meagurable mt;w %f
. very probsbly less than 0,01% Ualg

_ . it any.
0. 01% T «» Trace, of the order of O Ql%
Ce 02 t@ ﬁ;ﬁm L ~ Less then 0.1%
0,08 to 0,18% G « About O,1%
Cs13% and higher H - More than 0.1%

Samples in the last twe claesifications were recommended
for assays A sumoary of the results is given below,

Clase. Mount Painter Eagt Painter
Ho.6 No.l Adig,
N 44 -
by 14 -
) A 1] 4
G -]
LS mn-§ o
Zotel ¢ i

L1 samples from the ﬁm& workings were channel ones, while
those from Mst Palnter were bulk samples, Sanples submitied %
test were as follows -

50 Lha Ly ol E ¢ 15 amlw teken mlong the wall over 3 tm
gections, Traces found in nesrly &1l samples.

80 L%, Sub-levyel : 18 ssmples et 3 ft, intervals, 8 £t. to ﬁé b 4
radionctivity all slong, rising towsrds the end with a
mx&m aﬁ mm, at &8 14,

00 Ity Drive ¢t 25 samples at & 4, intervels. Very few indige
.ione of metivity for the most part, Definite but small mtiviﬁy
frm ﬂﬂaiﬁ onwards,

113 mnzmm taken along the wall over & ﬁ.
12 samples &t § £, intervels, depth
Only onz smaple showed & trece of Mg ivity.
gvel ¢ 2 semples enly, no indications of setivity.
bl Drive ¢+ 17 esamples st 3-ft, intervals. Definite
4 wﬂ ivity from mlum Hog. 1»1% efter which the

ﬁmﬂ :ﬁa rrﬁm $0 eross a shear her trace is
found, Best semples are near the ﬁugimmg of the series,

1% bulk smymu, from 12 £t. to 50 ft, Definite indications of
rad&w&mﬂy in tm:g sample, highest reading from pample Ho.B
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Detsils of the measuremenis sre WM* wg«m with
the assay results of those samples whiech were recommended for sssay,

It will be notieed that the ssmples m Eaut :mmw Kosl

- m‘& give good sgresment between estimates frem agtivity measurements

wranium content, determined by sssay, wheress the assay results
for smmples fyom m& Ho,8 workings were 41; congiderably lower than
the estimates. The metivily measurements for the latter samples have
been repsated and «wm Poesible explanations for the high
agtivity of these 8 st be of the same mﬁm as thoss di
cuseed under “Calibr 1@“ :

In previcus field work at Hount PFeinter the &@W‘b am#.
reguired at lesst three men to operate it satisfaetorily, and some
time was imvolved in teking meagurements owing te the . ow wmm
of the sondenser, A lsrge proportion of the aress covered gave low
M were of ne mﬁm interest; It was suggeated by R,

ayer (1948) that for praliminepry fisld work san extre light Gelger=
eguipment could M used, with hesadphones as the é«twtem

m uw.ut purpose of this would be to eliminste detsiled surveys of

areas of low activity, and to logate aress of high mxﬂ.&g yhich
would warrant further inventigstion with the other eguipment

&maaﬁmm wap mede in the Ninersl Resour oo Survey
worksho; ing s wodification of & model dessrided by a&ﬁ. 'rm (m)..
The higl mlug gnm ¥s) in obtained from & FPoprd coil driven by two
1ive torch cel suries, and Teeding & rectifier circuit, one
age aof wiﬂ‘imtm 1& necessary to render the pulses sudible on
the phones, The amplifier valve is mmuma beyond cut-off to _
eliminate varjations in the voltege o aua w ingufficient filter
ing; the pulses from the emgnmnm ¢ lorge enough to be '
suplified when the interference is ocut out, & eireult amgm of the
eguipment isshown in FPig.de

The whole eguipment is built in & box sbout 15" x 9" x 8"
and can be operated one man,. Horness is provided for carpying the

equipment on m chest of the Wtam

' Some traverses were gulekl & in company with R, | ?'igg,
geologist, over several ironstons outerops on and near Radium R
as shown m the uﬁﬁmm plan, High m ﬂ,ty was detected over %ku
shaded areas, more perticularly where the ironstons was manganiferouss
i‘mmm:: ﬁi’ ggm sion~ironstone cuterops agwm mmmmﬁ .
change vity from surrounding aress, ur, m ve
the ironstone but ocould find ne torbernite, and took o of the
manganifercus ironstone for anslysis.

m&mmmafmuwmmwm

A more detsiled survey woes not oarried m’-ﬂ becnuse sulitsble
eguizment wvas not avallable on the fields

The normal count-rate of the Geigar«iinller tube used was
shoub 240 pulses per minute, When the vounterate rose to sbout three

times this vami it was prastieslly impossible to distinguish any
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further inerecse in the céounterate, as an simost continucus seriean
of clicks could be hesrd mmmmmwm Thus while & gensrsl
aren of high sctivity could be mm, 1% wea impossible to locate
& maximus within the area, or to compuare mﬂﬂi%& of émm
"high" areas., If a Gelger~iuller tube w . sount-rate of
m 1680 pulses per minute wers mmm the mﬁmm mm b

mv general use, and might eliminate the need for a wirvey by the

led M m&mmm#ﬁm&&&mﬁm%mw

MM%W have mm nean |

\ Wﬂi Ba¥e and G on, G (1944)
m mmm Sediments,
Hoe 10s

Hev Gy mnd Paneth, Fede m‘ L of Rediosctivity,
e & nd mﬁ% mﬁai %&‘&m Uad, mm el

liawgon, 81r D, (1944), The Hature and tocurrence ef Ur ous lineral
Deposits in South Australis, mmm Mmmﬂ*mm %mm {ﬁ}*

§t41iwell, ms mm {:&M)* Urenium mineranls Crom Hount Paintery
neragraphic Investigations of Os841aRy Report Ho,SM

M ﬁ 3* m # : W m :3,“;.‘3,;:’

* o {M”wmm mﬁﬁn

Thomas, mm ipa Processing Radiuwm in South Aue
» Rl x&%%&m,vm* Nous

Thyer, Re¥s (1944)s The wm Painter Field (Geaph
" Qh{ %ﬁ Report, epteloth: {

Thyer, R«Fe (1948), Report on Geiger-iullsr Survey, Greenwood's Cemp
' ' ém?;:m wmmw Bagt, Comns Min R:i Survs mm Kow

: mg%&miﬁﬂ of Eadiounctivity
M Anere y V0laB8,

relinller Counters, Rev. Boie

line  Austs

yeical) Comm, Hine




P ACTIVIZY TRETS ON MIRE SAMPLES,

: ﬁmzﬁmmmwM«4nﬁmwaf%mi&m%wmmﬁ@m&mwﬁww
by the Nine Hanegers. Fe | | '

N - Kil, T - Trace, L - Less tuan 0%, C ~ sboub Ou1%, ¥ = lore
ﬁmam&& ;* / A% *
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SKETCH PLAN
_ — OF -
RADIUM RIDGE ARE A
SHOWING

RESULTS OF GEIGER-MULLER
SURVEY

Seo/e (Approx) /= 1200 FE.
(From Aersd/ Fhotographs)

— Reference -

AT Rroges

4 Jronstone oulcrops

‘-
NO. 50 | MT.GEE M  H5h octivity oress
: @2 Workrgs

\

e lp/arox )i N

97. ¢ Dooley

Oeop/)ydf"c//Sé

Miners/ Resources Sirvey
(34 45

/22/
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