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C01rrZNTS . . 

ABSTI:ACT 

INTRODUCTION 

B.;CKGROU7:T.D OF TIl::; DrVS1STIGAT ION 

DESCRIPTIOl'T OF THD INVESTIGATION 

Rum Jungle 
Adele: ide P.. i vel" 
Bl"ocks C:i."eek . 
Sleisbecl~ 
The ABC Are~:~ 

'IlOW:',::"1d Sp:i."Iings 

CO~\;'CLUSIONS 

2ECO::~ :C1T.Dj~T IONS 

~EFE:::jJ1TCES 

iLL Q.qT.L~1 ri; IONS 

PI~, te I Sle isbe ok No.2 Ridge; 

Plf. te 2 Sleisbeck No.'1 Ridge; 

pl2.te 3 Arnhem Land Sw<;~mps; 

scale 1 inch = 

sc:':le I inch = 

scz:le 1 inch = 
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24 
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200 

f'eet 

f'eet 

f'eet, 
~nd 1 inch = 50 f'eet 

Plate 4 

Pl;;:te 5 

Plate 6 

Sleisbeck Locr;lity Hap; scc.le 1 inch = 4 miles 

ABC Deposit; sCGle 1 mile = 40 f'eet 

ABC Deposi t and Prospects, Locality I:Iapj 
scale ~, = 1 mile. 

(2 
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The vege'tr;-i:;ion of 'the' Northel'1n Ter'j.'1itory was exc:mined 

tree W2.S showl!. to gl"m'J in cert.::, in ;:;.~'e:::.s. l.iost :)l;:;.n"l:;s 'I'Jere 

found to G;.CCllijlUlc."I:;e UJ .. '1:·.niurn \'Jhen ::).'owin5 over l1i:-';h-r;l"c~de 

L'.r<:,ni Uli1 m'inera 1 iz~. t lone 

Te st inEr. ;Jrocedlu'e s eJ.l'1e ted ious when de,::'.ling with 

bot.:;nical S2.li1ples. Com;li:lre,tive soil tests indicated that soil 
. 

sc.li1~)ling W8.S more direct, and r;ave mo:;,'e pl'1ecise resuJ.ts than 

those obtained from veget~tion. 

11S~JlQ..t.:rn£I 

Biogeochemical prospecting methods have been used in 

the United states with some success dm"ing ~'1ecent ye.::rs. 

(Cclnnon, 1953). If c, suiti:'qle uranium indicatoj." or accuInule.tor 

ple.nt OCCUI'S in the Northern Tel"ritory it nlZlY assist 

consider2.bly in the sei:~l"ch fOl' ur<:.:nium. 

The pj.'esent investigc.-tion &imed 2t testing 2;S mUrlY 

bot:,nicc:;l species [.·",S possible ovel' known LU'lanillil1 deposits, to , 

discover which plants grew specifically on the deposits or 

which pl.:1nts s'ccumul'::.ted 1J.1".:. ... niurn to a sufficient degl"ee to 

allow ~,nomalous amounts to be indicated by ~: simple testing 

procedUl"e. To obtain complete results it we,s necessary· to 

sample all parts of the tl'1ees ;;;Iild plD.nts: letves, tWigs, wood 

(heal"t e;;'i1d sap), bark,. roots, fruit, 2nd seeds (if i3.vailable.) 

':Jhen 2' suit;:;:ble m'8.nium E:ccumulatol' W[;;S discovered it 

wc:s used at new uNlnilliil prospects to obtain additional 

inforrll.ation on the possible existence of COlTIrllel"cial gr2de Ol'e • 

. The established uj."C'lnit.:'l1l deposi ts sampled v"Jel"e at Rum 

Jun~;le, Ade12iide TIivel", Bl"ocks Cl"eelc £:~nd the ABC Area. The new 

crea s inve stig8 ted were t; t the Sle isbecl;;: c.nd Al'nhem Lc:md 

Pl"ospects, [:ncl the ABC Pl"ospects. 

£ACKG~OUJ.\iD OF TJ:iE rNV.cST.1QAT1illT 

§£0~ling Proced~~ 

In the prelhnincry investig~~tions at 1cno\"ln Ul"::::nium 
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deposits all available parts of the trees and pl~nts'were 

si:\mpled - leaves, twigs~ hec:;,rt'lvood, sc,pwood, b",rk, roots, 

fruits~ 2nd seeds. In sUl'veys ovel' new pl'ospects the mc,jority 

of samples wel"e the lee.ves of the species d;[,nth.Q.§..t~Jll.OJJ. 

SE\mples were placed in cloth bCl.gs' ,and labellod fOl" 

identificetion. In the l&boretory they were removed from the 

b~gs and allowed to dry in the 2ir for 2 or 3 d0Ys. They woro 

thon l'Gc:dy for tosting. 

7ihel"ovor posf;3ibles<::mplos \,}Gl'e collectod within 8 feet 

of tho ground (ea.sily rc.;;choc1 by hand). If l'oguirGd, a ropo 

we ightod 2: t ono ond \'I.;:, s usod to br02~k br2ncho s f'rom high tree 

limbs. 

Soils \'/e1"0 sGmplod wi th c post-halo d iggel" or pick 

[,[;'10 shovel" usu.:~ lly from c. dopth of' 12 to 15 inche s belorJ tho 

S L1.1"fB. ce • 

·,Vator s8mplo s 1701"0 collocted in 600 1111. bottlo sand 

analysed as soon .~,s possible c::Ltor collect ion. 

For'botanical s£~mplos, testing pI'ocoduros woro B.S 

(i) Weigh 1 gm. of air-driod sample, and roduco to small 

pioces suitable for ignition. 

(ii) Ignite slowly to 2sh in 2 silica cruciblo. 

(iii) ~eigh tho 2sh on 811 rccur2to b31cnco end transfer to 

a small samplo tubo. 

(iv) 5 mgm. of ash is \veighcd 2nd added to 2 gm. of flux 

(45.57b Na2C03, 45.5% K2C03, 9% NaF) in a special 

platinum dish. 

(v) P.uso tho ash in tho flux Gt tho 10\'iost possiblo 

temp0:,,'clturo (below 7000C) fOl" 2 minutes. 

(Vi) ·~Vhen cool the discs are tested visually f'or fluoroscoi.lcO 

by comparing thom with u sorios of stai.1d"lrd discs of 

known ul'oniWil contont. 

,1 
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Fol" soil sr::·.mplcs stops (i), (ii), z.nd (iii) are 

omitted, thG only p1:'olimina:c'y oper;::,tion is to ci"'l1.sh 0 smc.ll 

amount of sample to 2;P:91"'~xiii12tolY 100 mesh. 

An ion-exchange resin \7c.'.s used to ext:L"'~:.ct the uranium 

fj" ... om 100 ml. of 8. 't/Z.-.tGl" sample. The :. ... osin wc.s then igi1ited 

2:nc1 fused vvith flux 8S described. 

Tho phospho:. ... s (discs) '.'}ero propr.red in bc:tches of 

100-120 (6 hOU1"'S rJol"'lc) and tested togethel'" in c, d;;,rk l"'OOn1. 

The j" ... osults gavo direct mecsurOl11ents in can1ffi2.s of Uj, ... t.nium 

(1 gnmm£. = 10-6 gm.) in the phosphors. These figures wero 

then convorted to p.p.m. m .... [,nilllTI in the ol"'iginal le~ f or soil 

sample. 

Sensitivity of the fluorescent method was in the ardor 

of 0.02 ga.mrnG of ul"'c,.nium in the phosphor, cOl"'l"'esponding to 

4 p. p.m. in the a. sh, 2.nd 0.2 p. p.m. in the origim:~l bota nic':.l 

sample (5% ash content), or 4 p.p.m. in a soil sc.mple. 

The fluoroscont methods 1'01'" uN\ni om detelY!line: t ions hC:'ve 

beon fully investigated and reported b¥J8Cobs (1950), 2nd 

Fletcher (1950). 

The following deposits rend prospe cts rlel"'e inve sti[;2;ted: 

~Vhi te' s Deposi t, ';'/hito" s Extended :?l"'ospect, Timber Yard 

Prospect, Dyson's Deposit, Bl"'o'an's Deposit, Rum Jungle Croele 

Pl'ospect, 2:t 2um Jungle; AdelC:lido Rivel'" Deposit; Bj" ... ocl:s Creole 

Deposit; Sleisbeck Deposi t 2nd Prospects; Arnhem L<::,nd Sr~amps; 

ABC Deposit, ABC Extendod, ABC I:econ!.l::.~iss'::.nce 21"eo., Alluvic::.:l 

Pl"'ospect, Valley Pl"0S)ect, .:';.1c1 l~fiscollc.neous s2mples in the 

The totc:.l number of sc.mples test.ed W8.S 383. 'rhey wej" ... e 

distributed as shown in Table 1. 

. , 
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I J..J Scmple s... I S~mple s 
'iic. tor 
SCii1J?los 

I I ----------1.--.----.. ---

'J'lhi to's Deposit 
~,i/hi to's Extended 
Timbor Y('''rd 
Dysoa IS Doposi t 
Brown's' DOJ?osit 
R wn Junglo Cl'eelc 

Adolaide Rivor -- ---

Sleisbqck 

Sleisbock Deposit 
c.nd Pl'O spec t s 

Arnhom Lend SW2mps 
f.:Iiscellc.neous s.:-.mplos 

6 
1 

20 
11 

1 
17 

29 

69 
13 
11 

ABC Deposit 38 
ABC Extended 15 
ABC B.ocol1i.1c..i sSGi,1Ce I 69 
Alluvi21 Pl'ospect I 22 
V[:~lloy Prospoct I 13 

"-'--'--- _ .... __ ._---t--I 

1 
2 

3 

1 

2 

14 
1 

3 

3 

-. 

4 

1 

I 
.1 

tllliHUS c,nd 
VC:Jgot~blo 
m2.ttor 

--,---._-

4 

I: iSCCU"1CQliS samPlesl 7 

I: o"la 'd_ ::~:~;s_ --t' 342 -1-----. -+--~~~--.--. ---
_____ 30 I' 7 _~ . __ 

In tho prolimil12.I'Y il1ve st igc. t i011s c.llplc:nt spec io s 

occurring on tho sclo.cted 21'"'e2 \701'0 SCJilpled c.nd tosted. Tho list 

bolm'} includos c.ll tho spocios s2.mpled. Tho common oaGS '::\1"0 

mc. :.-.1::0 d iJ:. 

Bl"c.chychi tO~1 pc,radoxum (Kurl'c. jone;) 

il. Cala thryx miCl'01Jhyl12. (HoD. th) 

Cyc~s modia (Cyc2d palm) 

it Erythr'ophloul'H chlorost1'2.chys (Ironwood) 
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il Eucc~lyptus 2;lb.:~ (White gum) 

il :C. c12wigorc (I.!o:;"oton B;:',y 2,sh) 

E. confortiflol'1Cl (C2"bb.:tgo gum) 

Y; E. d ieh,romophloi2: (Blood;7ood) 

E. foelschocnc. (P2n-loc.vod bloodwood) 

E. miniata (~oollybutt) 

E. sotosc: 

il :C. ·tee t ifi co, (LC:.;:,cAl"thUl'1 R i VOl" box) 

E. tiotrodont8. (StrinGY bark) 

Eugonic. bloo sori 

Evod ic: .0 Ilery:.::n2: 

:£!'icus . spp. (F igs) 

tF. G;:, rd e 11i2, sJ)p. 

Gmoli11::' dc.h'1ymploGn:;-, (Beoch) 

tF. GrcvilliL hcliospcl'1m2 

G~cwiG rotusifolic 

tF. L i v is tone. spp. (F.::', n pc: Ims) 

LuclJlnc. sOl'1icoa? 

~.'Io'lc.::lcucc. spp. 

Owoi'li8 vornicos2. (Hickory) 

'!l Pctc.lostigrm:'\ qur:drilocu12.re (Quinine bush) 

Phyllci.1thus simplox 

Plc.nchonia 8ustr<::lis 

SOl'1gum intl'1ans (Sorgwn gr2.ss) 

Tophro sic: c. stl"2galo ido s 

Termine,l i[~ spp. (rTut\"JOod s) 

M Xc,nthostomon pc.r~:.doxus 

X2nthosj;emon....I2..2radoxus \7~:S tho only specios rJhich gc .. vo 

consistont high uN'lnimn l"osults whon growing OVGl" ur~'.nium-

bOG.ring I'OC};:S. It \72.S considol"'od to bo ~~ l"oli:-,blo ul'1':'.nium 

c.ccumuLtol'1 troe, <:"110 m::~s usod nlmost oxclusively in the 

survoys c. t Slo isbocl:c cad the ABC Prospocts. 

In tho following c1iscussion only the results obt2inod 
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f:'om le[;f s8mplo sere considel"'ed, except for spec ic:l case s. 

In tho prelimin2ry wo~k cll ports of ~ bot2nicc.l spocimen were 

sampled c',nd tested. This l"'Gguil~ed up to six sep~:l ... ~~te tests on 

some specimens. Ba1"'k sc.mples were the fil'st to '00 disc2~rdoc~, 

owing to consistent nogc.tive results which were appc.rontly due 

to tho high 2sh percont~ge causing low sensitivity. Root 

samples wore seldom collected. Whcn they \lCl"'O tested '~he 

results werc neg&tive or considor~bly 10Ber than those for the 

corr,Jsponding ·lee.ve s. Thus u::,,'c.niuIi1 is not fixed in the roots, 

but is eble to proceed to other parts of the pl.:~nts. Twigs 

g[;we inconsistont l"'esultSjl alwC',ys much less th<'1i1 the 

corresponding lecf results. Vlood sc:mples inv81"i2.bly gc:.vo 

lower l"esul ts thon lecf s2.mples from the same specimen. The 

10'.~J c. sh content of mc.ny wood scmple s (2. slow 2.S 0.1%) offered 

possibilities of gro[,tly incre8secl sonsitivity," but owing to 

low results this p~operty could not be used to advantage. 

Twig 2.ncl root s<'l.mplos \7e::,,'e difficult to prop2,re c:s they 

required scraping or peeling to remove contc:mination on the 

outside layors. 

Cont<:rl1in=:tion WGs the mo.in source of e1"::,,'or when 

testing leaf sE'.mples. It occurred p2rticulc.rly in 2reGs 

whore active mining operations we1"e in progress. 'Nhen the 

possibility. of conte.mino tio'n w2s pre sen t sever,-~l leE';f samples 

\Vere scrubbed in water to l'cmovo dust pc.rticles befol~e tho tests 

were carried out. 

The results obtc.iped were compc:red with those for 

unvJC!shod samples. :~el20tivoly high l"esults 1"'01" umveshcd 

s2.mples ind icc. ted contaminC! tion. 

Er.ch c.!rec.. investig,:::tod is considered i11 det[: il. 

JunQ"l:e 
~-

Sc:mples woro collectGd f1"0i11 6 c.::.. ... oC\s in the Rum Junglo 

district •. · The surfcce c.t 811 deposits and prospccts hC\d beei1 

C011S idernbly d isturbcd by open-cutting or coste2;ning. At 

White's Deposit ell sc.mples were collected from treos groVling 
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on dump:s. Contc:lilino.tion could be £:: m::'.jor fc::ctor cc;using hig11 

results. 

'.7hit\?'s Doposit [.nd ~-'hito"s Extondod •. 

All components of th0 tl'ees '.~/e:':'0 tostod. Tho results 

C.l'e given in T2blo 2. 

-----. _ .. _-- ------
Sc.mple 

Ho. 

Wl.l 

Wl.2 

:~Tl 4 ~ J • 

::11.5 

;:11.6 

ljIEl.1 

Species lec~f un- Leef twigs bc:rk sc:p- honrt- roots soil 
w'" shod V/O,shod wood wood --- --

X2n"bhostomon 1.9 2.0 1.0 0.18 0.18 0.18 
p~"r2doxus 

Eucc,lYptus 1.0 0.5 0 0 0.05 0.05 
toctifiCQ 

II'onwood 0.34· 0.33 0.34 0 0.04 0.01 

Zucclyptus 1.9 1.1 0.06 0 0.03 0.04 
toctific8 

Acr~c i2 sp. 1.4 1.5 0.15 0.1 .0'.04 

Eucc.lyptus 0.56 0 0.02 0 15 
tectificCl , 

--- -------
The t8b 10 ind ice tes the leck of urani urn in the berk 

s~~mplcs, the low results for wood' <:'.nd root so.mples, c;nd the 

inconsistent .results for twig sc.mplos. Evon 2.t such ['.n ec:rly 

stege the high 2nd consistont r.osul ts .fol" XCl1thost£!!lQE.....:ESradoxus 

were opporent. PI soil sempl0 teken from ,~mongst tho roots of 

the ~21yptus toctifi,££ 8t ":Vhito' s Extended g2;ve 15 ppm. 

ur£!11ium in the fiold, cmd 16 ppm '.'/hon retested in CC.nborl"C:. 

Timber Ycrd 

This prospect lios betwoon Dhito's Deposit and White's 

Extonded ~. Low-grade Ul"onium miner81 iz:::-. t ion h['.d been disclosed 

below soil cover by costo['~ning with a bulldoz0r. 

Xc:nthost£E1..21LPCll"edoxus did not OCCUl" at this lJrospect~· 

Twenty botc.nico.l spocime~s wore S2.rapled. Ten gave positive 
, 

uranium testS'but c~11 were loss then 0.3 ppm. in the loaf 
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s2.mplEl. 

Two soil sc!r!lplGs were collected at thc Timber Y2.I'd 

prospcct. They g2ve 9.5 ppm. 2nd 8.5 ppm. w. ... nniurn l"cspectively. 

Repeo.t tElsts ii1 Canberro. gr,ve 13 ppm. c.:nd 12.5 ppm., the 

incrEl~~Sc being duo to .:-~n improvomen'c in tcsting techniQues, 

This W~"S tho first eXc<mple of the SUpO:i.'iOl"i ty of soil s::::mplos 

OV01' le2f sc.mplo s. 

Dyson's Deposit 

The· sc:mplos frori1 this doposi t wel"e collected c.bovo 

~n extonsion of tho footwall of the orebody which D8s 

c stimo tad to be 40 foe t below tho surf'c.co. I t is pl"ob2ble 

'tho,t tho loc.f s8mplos WG1"e extonsively cont[~minc.tod wi th dust 

conte. ininc u:i.""'.ni Ul"I1 minor21s. Tho :i."C sul t s ar0 gi von in 

Table 3. 

~LE 3 

~SUL1'S FOR DYSOF' S_D:SPOSIL.§h.U~ 

--------------------------
Sc:mplo No. Spocies 

---------
D2.1 

D2.2 

D2.3 

D2.4 

D2.5 

D2.6 

D2.7 

D2'.8 

D2'.9 

.I Cochlospermuri1 

Eugonic: bloc sori 

Li'vistol1':: 

Terminc~l io. 

X2nthostcmon p~r2doxus 

I:i."onwood 

Fig 

Euc~~lyptus foolschcc:na 

Grcvillic, 

'----,-
p.p.m. uranium 

in loaf,. 
------

1.06 

0.45 

0.44 

0.56 

0.43 

0.32 

0.98 

0.09 

0.13 

-------------------------------,-------------------
Brown's Deposit 

Ono s2mplo only, G ~£E..thost.£ill.on 'P2r~.Q.§, VJo.s testod 

from this deposit. A 110gc.tive rosult we.s obt[;",ined. The 

mino:,'c.lizetion in this orOG consists mc:inly of copper and 

lond C£1,l"bom~tcs. 
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R urn ~rungle C:. ... eek 

At thi s pl"'ospec t~ where co s te~. ning h~.d previously been 

C2.1"':i.'ied OlJ:G~ Z: sanipling a:i. ... e~:., 30 feet square, wc.s chosen::t 

. the c~ntre of 2 45 times b&ckground radiometric 2non~ly. 

Sixteen bo·c::·.i.1ic(;~1 .specimei.1s we:. ... e s'::tffipled. Most s::-.mples 

g2.ve neg,,'. t i ve urc:mi urn . te sts. Tvvo X2.ntho_§tel1]..9J}-R~~E\q.q?C_~.~ 

samples gc:.ve the only (:'"ppreci,-ble .positive results, 2.2 p.p.m. 

c:nd. 0.9 p. p.m. ur8i.1iwn. 

The l"'esul"Gs fOl"' 3 soil SG.U11ples, ,:"lso collected within 

the s8.mpling B:i. ... ec., 8.1"'e shown in Tz.ble 4. 

Sample 
lTo. 

Depth . 
inches 

1.£1BLE '4 

p. p. m. Ul""C. ni urn 
(in field) 

:tJ.p.m. m""aniurn 
\ in Canbel"ra) 

-------------------------------------------------
TIJCl.11 

RJCl.15a 

RJCl.15b 

8 

6 

36 

12 

10 

--------

13 

12 

23 

The resultsindic~~te th[:t for ~: given Gl"'ea soil samples 

gave mor.e reproducible results thE<n botcl1icsl samples. 

The radio~ctive beds at the Adelaide River deposit 

dip very steeply Qnd 2,re only 2 t.O 3 feet thick Q t the surf.::.:ce. 

Botc;nic~l .samples we:."'e collected along the strike of these 

narrow beds for ~ distance of 250 feet. 

The results obtained fl"'om le.:.f sample s of the tree 

specimens 8.re given in T8.ble 5. 
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----------------------,----_._-
S2mple No. Species p.p.m. Uranium 
---------------_ •. _---_._-,--
Akll.l 
AR1.2 
AR1.3 
A~n.Li 
AR1.5 
AR1.6 
MU.7 
AJ.l.8 
.L\~l. 9 
AR1.10 
,;Rl.ll 
AR1.12 
AR1.13 
AR1.14 
AI:l.15 
A21.16 
':'::U.17 
MU.18 
A21.19 
A21.20 
AR1.21 
ARlo 23 
AR1.24 
A:::l.25 
AR1.26 
.~Rl. 27 
AR1.28 
,~Rl. 29 
.!\:tl.30 

Euc.::: lyptus d icl1romop1110ia 
E. alba 
Il~onwood 

Terminr.li2 
Livistom~ 
(,~uinine bush 
Gardenia 
XEnthostemon p2r2doxus 
C[~L .. thl~YX microphyl12~, 
BI'8chychi ton 
GI'evill i<:::. 
Oweni~ vernicosa 
Eucalyptus dichromophlo~a 
Livistona 
Quinine bush 
Xanthostemon paradoxus 
Ironwood 
Grevillia 
X&nthostemon p[,r8.doxus 
Euc&lyptus dichromophloia 
Xsnthostemon parsdoxus 
Terminalia 
Gl.~evillia 

Gardenie. 
Acacia sp. 
Cr::..la thl"'Yx microphylle. 
Eucslyptus dichromophloia 
E.dichrornophloi8 
E. 211ba. 

0.3 
o 
o 

0.17 
o 
o 

0.41 
3.1 
0.14 

o 
o 
o 
o 
o 
o 

0.55 
0.14 
0.24 
4.2 
0.16 
6.1 
0.35 
0.5 
0.35 

o 
0.37 
0.47 
0.1 
0.47 

stzn1ding. They .demonstr2te conclusively th~,t this species 

is~; urcnium acculnu12.tor. 

Specimen X21.19 ~ a X2tl1thostem<?,11 paradoxus~ w~s the' 

most interesting tree tested at this deposit. An adit 1)2~Ssed 

dL.~ectly beneath this tl"'ee end one of its l~oots W;:':S 

discovered 30 feet belO\-1 the sUI'f£:ce, in uI'ani um mine 1"8.1 iza t ion. 

Results for the root gave similar indic2tions to those 

obtained on s2.mple WE1.l.- that the l'loots do not iUIHobilize the 

ur2nilJm- 2.nd prevent it from passing to the other components. 

of the tree. The complete results for AR1.19, together with 

those for AR1.21, 2re given in Tabie 6. 
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X.;lTTHOSTE~J\'lOl': PX2ADOXUS I~:;;SUL':i:S. n.·D.m. UTIMUmr -----------_ ... __ ............ _---- -

-" -_._--------------. 
S£'~mple lee.f twig b~rk sap- he:.rt- root 

No. v'100c1 wood 
------------_ .. _--- ---

ARl.19 4.2 0.34 0.10 0.16 0.25 0.20 

ARl.21 6.1 0.65 0.07 0.33 0.14 

----------------------------
These l"'esults also sUbstc;ntiate the rem21'ks r.l&de 

previously about amounts of m'c,niUm· in othel" p2rts of the tI'ees 

cOii1pc~red wi th the amount found in the leaves • 

. A soil s.:~mple ,ARI. 22, collected 8 t a depth of 18 

inches fl"om the wall of a .now venti12:tion Sh2ft9 gc:vo a 

l'esult of 20 p.p.m. uranium. 

Broclcs C~ek 

T'wo soil s<.:mples, tc.:lkc11 fl"om soils QOOVO the lii.1G of 

lode ~ ,"vere the only samples te sted from the Brocl:;:s Cl"eek deposit. 

The results~ given in Table 7, indicQte the possibility of 

usillg soil 8S c( s£',mpling medium. 

SamplG No. 

1 

2 

Sle isbock -------

mABL"'7· 1 l..!:---2-

-------_. 
p.p.m. U:"c:nium 
(in field) 

38 

-------- ---------

p. p.m. Ur~~l1i um 
( i 11 Ca nbe 1":;"a ) 

60 

50 

The maj.o:city of sampleS collected at Slcisbeck were 

lo8.vO s of tho spec ies ~r: ntho stemon--.J2£rad.QE.Q§ vvhich we s 

prolific in some pCi.rts of the district. Other trees were 

sampled if the. Xantho~.£!!l.Ql} we. s not pl'esent. 

Humus sample s from the swamps were useful, 2nd many 

soil samplGs were collected. 

. . 
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Sleisbeclc Deposit u.1.d Prospects 

The Sleisbecl: 'deposit ;;.\nd prospects occur on tho 

fli:,l1.I':s of t11:..'oe ridges 101 ... igin~.11y th.ought 'co c01.lsis"i:; of a 

Q,lJ.;;.rtz-hel:.w.tite broccic-. but mo:::'e recently l"'scoenised L;S c. silic2 

l"'uplc: ceme:J.t of a b iohermc-<l 1 ime stone brecc ia (Condon and 

'/I<:llpolo, 1955). 

In this report the o~storn ridge is celled the No.1 

Ridgc 9 tho centre ridgo No.2 1 2nd tho western ridge No.3; thoy 

[tIl lie [.lonG tho same o':'.st-wost line. Theil ... 0-oights c:'bove the 

Gcnol'o.l level r.:~nzo f::..'om 50 feot to 200 foet. Tho [:re2S botweoa 

the ridges a~20 'covered with residu21'soil. 

Tho 81eisbock deposi t is ::-:t No.4 Exposure, 2.pproxim':l tely 

half-wG',y [:10nC1 ,ai.1d on the southel"'i.1 f18nk, of No.2 Ridge. 

OI)en-cut mining opo:;''''2tion8 hed been st'::'l"tod whon the samplii.1g 

pl ... osramme VieS curl"'ied out. 

S:lhe urt. ni Ulil [,CO wimlc. tor tree :c.: ntho.§J'£Dl9.E:...J2;:\ra.9.~ll.§ 

did not occur on No.1 Ridge, nor east of No.4 Dxposure on No.2 

:2idge. However west of No.4 :exposure the speciGs gre~-J p1"'01i­

ficc.:lly, c21nd this w .... cs tho soction of gl"'O[;;test interest for 

biogeochemic~l investigations. Only one tree of this type 

w~s found on No.3 Ridge. 

Tho results of the urc.nium tests on samples from tho 

section of No.2 Eidge 0est of No.4 Exposur~ are prosentod in 

'T::lble 8 .::nc1 on Plc.to 1, whoro tho anom':·.lios [,x'e dolinez::tod. 

Tho strong o'nom61y is a t lo~, st 450 feot in length 

(omitting tho neg::,tivG result for sample 81.11) and the we21c 

anomaly oxtends anothor 200 feet. to the west. Ul"'2niwn 

mino1"'clization may be discove:r'ed bene.s.th tho are2. coverod by, 

the strong anor,Klly., Positive results shown on tho nOl ... thern 

side of the l"idge, op)osi to tho strong ,,~.nom.:::.ly, should be 

further inve stiga tcd. 

Another \7ea1(' anorm::ly extends over a large 'aro;:;, 2t the 

westel"n end of the ridge. This cmomcly is 1200 feet in length. 
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T.~BLE 8 
. , 

._--------------._-------_._----_._. _ .. _----
8ample 
No. 

8pecies p. p.m. U1"£lni mll in leaf sample 
Unwashed j::.. -6er--· A'cid 

':J':.shed W::'.shed _ ... _-_ .. _----------------- ,---_._._--,---
81.1 Xanthostemon paradoxus 
81.2 - do -
81.3 - do -
81~4 Eucalyptus dichromophloia 
81.5 - do -' 
81.6 X8.l1thostomon p::u'[\doxus 
81.7 - do -
81.8 - do -

1 81.9 do 
81.10 - do -
81.11 do 

, 81.12 - do -
31.13 - do -
81.14 - do -
81.15 Euc~lyptus dichromophloia 
81.16 Xcnthostemon p~r2doxus 
81.17 - do -
31.18 do 
81.l9 - do -
81.20. - do -
81.21 - do -
81.22-81.26 - do -
81.27-81.30 - do -
81.31 - do -
81.32 do 
81.33~81.B4 - do -
81.35 Brachychiton (seods) 

'81.36 Xanthostemon p8radoxus 
81.37 do 
81.38 - do -
81.39 do -

. 81.40,81.41 - do -
81.42 - dO -
81.43 LUCWTIG seI'icea? 
81.44 X2nthostomon paradoxus 
81.45 - do -
81.46 - do -
81.47· - do -
81.48 - do -
81.49 - do -
31.50 - do -
81.51 Lucuma sorice2? 
81.52 Xanthostomon paradoxus 
81.53 Lucurac soricca? 
81.54 Xsnthostemon pcradoxus 
81.55 - do -
81.56 - do -
81.57 Lucuma saricoe? 

0.8 

1.3 
0.8 

o 
0.7 
0.3 

o 
o 

0.2 
o 

0.03? 
0.15? 

o 
0.5 

o 
1.0 
0.3 

o 
0.1? 
0.04? 
0.2 
0.06? 

o 
o 
o 

0.05? 
0.05? 

o 
o 

----------_._------_._----

2.9 
3.1 
1.6 
0.6' 
4.2 

0.3 
0.7 
0.2 
0.9 

o 
3.5 
0.3 
0.2 
0.7 
1.2 
2.7 
0.3 

o 
0.8 

o 
o 
o 

'-
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Without furthej.'l investig&tions~ involvinG cl'osol" sC"l"llpling 

pOilYCS, this anom:':',ly C2n only be lHen'cionocl C.S interesting, 'Nith 

pel'lh:':ps the one sm6,11 ':::''lGL <;,rOUlld Sl.44 being '.'iol'thy of prior 

inve s t is':~ ti on. 

The Olle 8[o.1:1plo collected .f::''lom No.3 Ridge gave G. 

negative result. 

Three soil sc':lilplos fl'lOl~~ 'che vicinity of :No.4 EX:JoslJ.::.'le 

gave v8ry interesting rosults. A Stl'lOllg ul":':nium c!nom21y \'lC.S 

rovecled; it extsnds at least 300 feet downslope from tho 

miner~lization 2nd is possibly gre~tor than 100 tiQ6s btck-

ground Qt its strongest point. T~ble 9 gives tho results 

obt.:' il1l: d, '::.11.0 thepos i t ions of tho Sc,mlJling points C'.l'le shown 

on PIG te 1 .• 

NO.4 EXPOSURE 9 SI,brSB:bOK. 

------------------------------------------ ---,---
32mple No. Pos i tion . of S2mpling Point . Depth 

of 
s.:::rJ1ple 

------... --.- ----n-n-c .... h-e-s ..... )-------·-
001 Above open cut.' Topographicelly . 3 

c.b ove U1.'2,11i urn mi 11.01',;11 iz.:. t ion. 
o 

002 

003 

Bl~,ck sUl'f~·.ce hW1lic soil. 

From costb2n used by truck for 
loc:ding unde:c chinamc.n. 150 foot 
from open cut. 

On sOlJ.th side' of soil d urnp c. tend 
of costcan. 300 feet from open 
cut. 

18 

12 22 

------~----------------------------------------------------------------

so Ci nO\~1 species. Lucuma sericea? VIas sampled. All results' 0:i.1 

9 so.mples r/ero i.1ogc.tive. This spocies 'fIC.S later pl"oved not to 

be a u:"Dniurn accwnulc~tor, so the nogztivo l,'osults do not 

elimin2.te the possibility of urc.nium minol'aliz8.tion OCcLll'l'ling 

0. t No.1 Rid ge • 

Attention WGS po.id to the outcrops at the western end 

of' No.1 Ridge rlhere ur::..~nium minerc.ls .wore visible. Throe typo·s 
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of trees wore sampled' - Termin~lia, Gardenic., and Eucalypt~s 

tectifica - but only one pos1 tive result, 0 • .3 p.p.m. Ul"'~nium~ 

was obtained from the leaves of the Termin8.1ia~ 

Three soil samples were collected in the vicinity of 

these OUtCl"'OPS, but l'leg2.tive results were obtained~ . It- is 

unlikely thO::lt substential urG.l1.ium mine:i. ... c,lization OCCU:i."'S c.t 

this exposul"O •. 

The s2r.lpling points Cl.nd l"e sul ts fOl" No~ 1 ~ idge 2-.re 

presented on Plete 2. 

Eight soil san~plos vvej.'1e collected' from a tra.verse 
, 

along a costeen which had beep. opened up between Nos~ 1 cnd 2 

Ridges to 10c2te a possible extension of the No.4 Exposure 

mine1"'::lization. The radiometric l"'esults were "negative~ 

Geochemical te sts on tho soil sc.mple s l"'eveC',led :;, rleak but 

significc.nt Ul"c.niuTt1 D10n12.1y (6 P·.:P.~;- ur~miurn, 'pl"ob2.bly 10 

times b8.ckground). Results 2.1"e shown on Plate 2'. 

Al"'nhem Lc.nd. 8w~mps 

The air-borne scintillometer indic8ted that several 

swc,mps !:llong th9 Katherine V€!lley in Arnhem Land were 

radioacti ve. The two swamps of pc.rticular interest occurred 

6i! miles east of the western border of Arnhem Land; close to 

the southel"i.1 escarpment of the. Ka therine Ri vcr V£',lley, (Lat. 

13046'43"8; Long 133005'Eand 133006'E). Theil" positions are 

shown on PIEtc 4. 

Tho biogeochemic[',l investigations were carried out to 

establish the presence or.absei.1ce of 'uranium in the swamps. 

Two' swamps were investigated. No.1 consisted of blacl{. 

soils and bleck humus material, and No.2 of red soils and red 

humus m£\ tel" ial. They are formed by INa tor passing over, or 

eme1"ging from, the sandstone escarpment south of tho Katherine 

River. The radioactive substances have probably been carried 

by the we. tel" from.a source above. or behind the escarpment~ 

C£',rbon in the humus materials nt:',y remove the soluble ur2.nium 

c,ompounds from the rJater.·· During radio<,;ctive disintegration 
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the insoluble d2ughter products may also be l"etained by the 
I 

. humus and soil •. 

The re suI t s for the sYw.mp sample s Ere pre se nted in 
/' 

Tc:ble 10,. <:lnd sample loce,tions are shown on P12~te 3. 

TABLlL1.Q 

ARI'TI-tC!'.!..1.6.@ S'JALIP SAMPLI:S 2 URAHIUl:r ReSULTS 

---
Sample Type of Sample p.p.m. Ur8nium 

No. 
----.-..-~ --------

ALSl.l Soil '0 
ALSlo2j 
. to Le2.ves of tree$ ( va1"ious spec ie s) 0 
ALS1.6 
ALS1 .• 76. . Negetc:ble matter + solids igni ted 29%) 0.'6 
ALS!. 7b i-Iurllic me. tter ignited 74% 1.3 
ALS1.82 Vegetable matter 4- solid s . ignited 7.4%) 1.0 
ALS1.8b Humic rna tter ignited 67%) 1.5 
ALS2 .• 1a Vegetable matter 08- solids ignited 5.7%) 0.4 
ALS2.1b Humic rna tter ignited 7(1;6) 8.2 
ALS202j 

to Leaves of trees (various speoies) 0 
ALS2.8 
AL.S..? 9a Vegetable matter + solids ~ignited 37%~ .3.7 
ALS2.9b Humic matter ignited 70% 8.2 
ALS2.10 water (100 mls. tested) 0 

" ~": 

The presence of ul"'6nium, indicated by the positivG 

. results, could be due to the pass:::ge of the groundwaters 

through c i the 1" an extensive zone. of lovv-g1"2.de ure.ni urn 

mineralization or a relatively small zone of high-grade 

mineralization. The 'second possibility is the most likely, 

as only a small number of the many similar swcmps are 

radioactive. 

1'.Hscell8.neous Samples 

X8.nthostemon p2r.s:doxus leaves v/ere collected from fo.ur 

trees growing on the conglomera.te ridge situated approximately 

500 yards south of No.2 Ridge, and from seven trees growing on 

sandstone in the vicinity of the aboriginzl cave paintings, 

4 milos south-west of Sleisbeck. 

The samples were tested to esto.blish the negative 

b~lckground for the biogeochemical prospecting. All results 

were negative. 
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The ABC 041" ea 
-,.;.; ..... ------........ 

A total of 164 trees, of 19 different species, were 

sampled. Five soil and one termite hill samples were also 

collected. 

The 53 specimens from the ABC Deposit and ABC Extended 

were exhc.ustively tested - leav0s, tWigs, and wood were 8.11 

sampled - but only leaves were collected from the other III 

trees. 

ABC Deposit 

Results obtained on s2,mples fl'om the ABC Doposit have 

no direct prospecting significance owing to extGl1sive 

contamina tio n re suIting from sUl'fc co mining oporc~ t iOl1s~ 

Much of the vegetation had been removed from above: the 

me.in orebody, but most of tho trees which were still growing 

were s2.mpled. The results are given in Table 11, where only 

those for the lenf s21mples are 'x'epol'1ted. Plc:te 4 shOv1s the 

sampli,ng positions of the ABC Deposi t s8.mples, ~md those 

collected at "Aree. 3 to est2,blish 2 neg2,tive b8.ckground. 

Al though the tree s to sted wel"e not considered as 

likely uranium accumulc.tors, some gave stl'"long positive UI'2,nium 

tests. In all cr,ses the leaves contained the highest cmount of 

u~3nium, twigs and wood giving low or nege.tive results. 

O\7ing to possible conte.min'::.tion, posi ti ve results must 

be treated with caution.· In particular, samples collected 

close'to ground level were " pI' ob,e,tly subject to extensive 

conte.minG t ion. SeverGl leof s2,mple s were re te sted after 

wa shing in wa tel" to el imi~, te surfc~ce dust. For tr~e s rooted 

in ore the result was little affected by w~shing, whereas" 
I 

for trees growing in barren ground w2.shing eliminated the 

positive result. 

Three soil samples were collected. The 1"0 suI ts, 

shown in Table 12, wero mOl"'C cOl'lsistant than those of' lcc,f 

samples. 
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~1l11 

URANIUM PJTISULTS FOR A,BC Im.POSIT 

S2mple No. Species 

--- ---
ABCl.l Ironwood 
.!\BC1.2 Z:uc.31yptus tectificQ 
ABC1.3 Ironwood 
ABC1.4 Terminze',l iC: 
ABCl.5 Ironwood 
ABCl.6 Ironwood 
l,BCl. 9 EUCCi lyptus tectifica 
.!'BCl.lO Ga~1denici 

t~BCl.ll Euc21yptus c 1<."1" i ge rc 
ABCl.12 Quinine bush 
ABCl.13 Quinino bush 
ABCl.14 Tbrminali2 
ABCl.15 Gal"clenic, 
ABC1.16 EUC81yptus clcwigera 
ABC1.17 Quinine bush 
ABC1.18 Tophrosia D. s tr8 gr-,lo ide s 
P,BCl.19 Eucalyptus tectific8 
ABC1.20 Ironwood 
ABC1.21 Gardeni2 
.;BC1.22 .. Gardenia 
:~BCl~ 23 PhyllC:Hi.thus simplex ( twigs) 
/.BCl. 24 E uC~11yptus foclschesn2 
,:,BCl.25 h"onwood 
.:.1:3Cl.26 Euc&lyptus tectificG 
ABC1.27 Growie. :."e t us ifol i8 
;~BC1. 28 Quinine bush 
/,BCl.29 Gardenia 
.:;BCl. 30 Grevillie. 
,:"BCl .• 3l ;, cc, c i8. 
;.BC1.32 EUCCtlyptus c12vigcl"c' 

.-~BC1.33 'Quinine bush 

.~BCl. 3L~ GClrdenia (root) 

Height p.p.m. 
fe e t UX'2. ni urn 

unw2shed 
leEd' 

18 0.11 
30 0.47 
20 0.26 

3 2.04 
20 0.17 

0 1.07 
30 0.65 

1 0.49 
20 2.47 

1 2.66 12 
1 1.49 

10. 1.62 
15 0.35 
35 0.21 

1 0.29 
3 1.24 

35 0.36 
25 0.15 
18 0.63 

1 0.40 ~ 
4' 0.14 

35 0.35 
15 0~21 
22 0~08 

1 0 
~, 0.11 
4' 0~07 
2 0 
2 0.24 

p.p.m. 
Ul"[:niurn 
washed le~:f 

1.87 

0.84 

. 0.33 

0 
0 

0.31 

1 5.68 (he2vil~ contc,min-"2 

Gt0dl 
1/6 27 .'2 ~ - do -

0 8.88 -'do -
--------,----,-----------_._-------

:tABLE 12 

S2.mple No. Depth, p.p~m. Uranium p.p.m. Uro.nium 
inches (in field} (in Co.nborl1a) 

.~BCl. 7 9 800 1125 

,',BC1.8 9 565 667 

~"BCl.35 3 187 210 

-- -_ .. --

.J 
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These high results indicate th2t soil testing is more 

reliable for uranfum pl"ospecting than botr,nic2l testing under 

the same cond i tions., 

The six samples from 6 different tree species 

collqcted from .:',rec, 3 g2.VO neg2tive results. They est~blished 

the negrtive background for the ABC Deposit. 

~:,BC Extended 

Tho L:l'CE. investiga tod rJc. s on gently sloping ground 

appl'oximc. toly 1 mile north~"~Je st of the .\BC Deposi t (see PIc, te 

6). Goophysicists hc.d discovered 2. l2rge but rle,,~k (2 times 

bc-,ckgl"ound) l"o,diome tric [:nomc,ly in the 2.re8. 

Fifteen trees, of 7 specios, wero s2mpled along 2 

travel"se l'unning S.',V.-N.E. e::cross the 2~nom2ly. :~11 results 

wore nega ti vee Even though the tl"ces wel"O not Ul'c.nium 

accumulc, tors it' con be concluded the t no high-grede uranium 

miner2.liza t ion occur s in tho are£' .• , 

Sever;:~l trenches were lc:ter dug at a point close to 

the tr2.verso, but no urc,niUl11 minerc\ls wore rovoc.led. 

hBC Reconnaissc.nce 

The uronium accumul~tor tree, Xunthostemon par8doxQ§1 

wes found growing in large numbers on the sc.ndstono ridge 

bordol"ing the volley of Mcl.dden Creek in D. north-ItJGsterly 

direction from the ,:IBC Deposi t. 

Sc-,mpling \'1aS carried out in 8 reco11112.iss2.nce traverse 

along the top of the ridge, a s shown on PIe. te 6. The 

gullie s which d1 ssect the ridge were given pc:rticu12r 

attention, 2S they ind1c2te cross fe,ults lilh'ich, by analogy 

with the f,BC Deposit, could be a control for miner2lizGtio~1. 

The 69 scmplbs collected, c.ll xanthostemon lecvos, 

'gave nogc.tive uranium tests. Unfol'tunr.tely this species did 

not oxtend out onto the flat soil-covered vc.lley rlhere 

uranium minel"alization W8S most likely to occur. 

It is now considered tlk":t soil se:rapling !Jlong 

trt;,:vorses pc.rc,llol to the s~'il1dstone ridge rJould be c more 
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reliable method of ur2nium prospecting in this area. 

Alluvi81 Prospect 

This prospGct (see P12te 6) vv2s inve.stieated after 

l"'eE.:dings of 6 times background were recOl"lded by 2. Geiger 

l"'c.temete:c', over recent c.lluvi~'.l sOiis (01" mUds). Soil sc.mples 

from tho Cl"le2 of highe st' reEld i11gs, fmd lerwe s from ... 

:&£E.t l},2E,!.e_1E.Q!! tl"'ee s, gr 0 v'! ing in the deep gor ge in which' the 

prospect w~·~s 10c2.ted, were collected. lUl ure.nium tests nere 

neg2tive. 

VC'.lley Pl"lospect 

SeverC'~l X~ostemon 12r~,doxus trees, grorJing in E: 

single line in the valley' ne(.:1" the .\11 uv ial Prospec t, rlere 

noticed nhilst trGvelli11g to this prospect (~12te. 6). 

It is unusu21 fOl" this species to thrive on thick 

alluvial soil in this nrea, 2nd it rl<. .... s thought th2t they may 

have been selectively rooted in an acid dyke. 111 this district 

urc,ni um miner~\l iZ2. t ion appoQred to bo assoc i2 ted ni th ac id 

dykes. Howevel" 2.11 tests on leaf sc.m:ples Flel"'O nogr~tive. 

HiscGl18neous Snmples 

SovGn leaf s2.mples wel"e collectod at rcndom wherever 

X8nthos.i£:rg.on parado28l§ trees vV01"O found near tho l"oad from the 

ABC Deposit to the ,·.lluvi2l Prospect. ~:lpproxim8te locc;tions 

c,re shown in Plo.te 6. No positive LU"Ctnl.um results were 

obtained •. ' 

llSill£r.9...§.E i ng s 

Two \70. tor s2mplos were collected [1 t the point where 

the springs issue from below the'surface. Both gave negative 

urr.niwTI tests. Control w2ter s2mples from the Ec.st Pinnis 

River, which :flor~s through Rum Jungle, gavo dGfini te posi t ivo 

results. 

CONCL US IONS 

The lilG in nc hievement of tho invo stig<:: tions wc, s the 

discovGry of the uraniwTI accumulator, xr.nthostemon~c.r~g~~ 
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This discov0ry l~ly present 8n opening for the introduction 

of biogeochemic2.1 p:"'ospectii1g methods fo~'" Ul"'ctnium. Unfortun­

c.tely a simple Ul".:mium indic2,tol" pl~mt w~.s not found. Such c, 

pls:nt would simplify bot2.nical prospecting to 2. degree where 

the ord in.'l.ry pro spec tOl'" could mc;ke use .01' it. 

It· is ~.pp[ rent the t most ple.nts will <:'.cClJmUi2 te uranium 

if growing over high-gl"cde Ul'l8.nium minel"'(;'.liz2. tio.n. Deep­

rooted trees give more l'Gli~:ble l"esults than those plEnts 

which Ct.re only sh<.~llow-rooted e. g. quinine bush ':,nd gr8.sses. 

Le~~v0s we~"'e found to GCCUlTIulr.to mOl"'e uro,nium the.n the 

reme indel" of the p12nts. The ur::nium is not fixed in the 

roots, but is able to proceed to other plant components. If 

contr.min<.:~tion is £'.bsent, or is removed before testing, ler,ves 

give highor 2nd mOl"e consistent results thc.n tv7igs or wood. 

Sm"f::ce soils in the [' ro2. being investigo.ted should 

be l"elc:tively undistul"bed to minimise tho risk of contc:min2.tion 

of 1021' sc .. mplos. 

Soils \7o:"'e found to give stronger and more oasily 

distinguished 2nomr:lies thc,n those gi von by botc.nic21 

sc,ml)les. ".nomDlies in the order of 100-1000 times bcckground 

were obta ined \vi th soils in c,re':! s where trees g8ve c~noliR;lias of 

only 30 times ba?kground. Soils offel" inf'ini te 'scope C.sQ 

se.mpling medium whereas veget:~tion is seldom consistent from 

one are8lto 2nother. 

In genel"Gl, the biogeochemic;::.l mothods ',7ere found to 

compc,re unf.::vourably 'Hi th ceochemic21 methods on three mcin 

point s which 8.re import<:.nt for the succe ss of this type of 

pros]?ect ing. They [:re: 

(a) Leave s r:re et~ sily contaminc. ted by Ul".:.~ni urn-rich dust,. 

c8using erroneous results. W~shing the leaves is 2. 

laborious process and should be avoided if possible. 

(b) The urc.l1ium c;ccumul~, tor Xc.nthostemon p(',rcdoxus does not 

alwa.ys grorl in c.re2S where testing is required. Its 

d iStl"lbut ion is often limited to ridge s. ',', t Slei sbeck, O\'ving 
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to .. the '::bsenco of the spGciGS in Hos. 1 ':',:1d 3 :Ridgos u1d pert 

of No.2 H idee, most of the prospoct w.:: s not scmplod, cvon 

~Ghough Uj."C'.l1iLtri1 llline1"c'lizc.tion mz.y be ]/resent. 

(c) The p1'e:p~1'::tion of lec:f s<.:.rI1plos :£ .... 01 .. tostii.1g is .:: time-

COnSLlll1ing process. M~':ny opor['"Gions~ o.g. dx'ying, \"10 i::;hi 11[; 

2.nd [I.shing, C.1'G necoSs21"y boforo beginning the Gctu':.l testing 

pl"oced LU"e. 

Soil s£~rripling ovorcomes these difficulties. Tho:L'G is 

no risk of cont[.minC.tion whon do~:ling with fresh soil s.::mplos 

collocted bolow tho surface. Soils aro ~v~ilcblo on tho 

sides 'of l'idges o..nd on flc,t ground vJhere tosting ii1C'.y supply 

vc:lm:.blc informrtion. Crushing i-s tho only op6:,"ution roguirod 

to Pl"'O:p::·.l'O. J. soil si7.mplo for ':.n:.lysis. 

Geochdmic2.1 prospocti ng techniguo s mo.y supply 2. 

sblution to problems which 21"0 presented by tho use of 

counters c.nd r,::',temotors for loce,ting uri.~l1ium. Tho goochomic~l 

mothod tosts spocificclly for ur~niml, whoroos fiold rctemotors-

dotect only the gC'.nlflK': pC:l:'ticlos omitted by the d:;,ughter 

Rc,C, e.nd RaD 'Uvright, 1953). P.2C ts the st:'''Oi.1.gest emittor 

c.nd is the sourco of most of tho r~1dio8.ct.ivi ty dotected by 

counters. 

During lee.ching of c: ul"c:nium do:posi t the ul"2nium is 

romoved, lODving tho insolublo compounds of tho dc.ughtor 

p:.. .. oducts. When completely loeched tho. roc}\: '.7ill st ill 

exhibi t strong rf:dioc.cti vi ty duo to tho d isintegr~. tion 

pl"oducts. l\1D:toriol of this nctm'lo hc.s little or no u:"c.nium 

.:md is not rJOrth mining. ~n occurrenco of this typo wos 

encountored ~t Lo.ke Dundo.s, -,7estern .·.ustl .. c,lic. 

The urc:l1ium romoved by 10[.ci.1in2 mew bo precipit2.ted 
, 

8t r'. no tho 1" 10cOliJcy <.s 2 ~OCOl1dC'.l"y doposit. It does not 

cchiovo l"'f.dioc:ctive eguilib1"il1In for ono million Y02l"'S. Thus 

c; recont socondC'lry Ul'lcniurn. do:posit~ clthough it m<.w bo rich in 

'u:'lGnium, m2.Y not be dctoct~:blo by counters orling to :::: 
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deficionoy of the d~ughtel' products which ami t gCltBnO. ~l't1cles. 
,:.; ~~~ .. 

M::.ny second~,ry u..:.'c.nium deposits in the Northel'll1 Ter:;. ... i tory may 

f811 into this category. 

the soil n02.r tho deposits. r.l,'he l'2don, 2. gc:.s with h:.',lf'-lifo 

of 3~ 8 dc;ys, nhich is formed dUl'inS the j. ... c~di02.ctivo disinte-

.gr.: tiOi.l, m.::.y diffuse th::,,'ough tho soil :?.l1d be lost to tho 

r,tmosphel'e. Rc~dol1 is fOl"'mod before LaC in the disintegl"C\t~ol1 

sorios. Tho net j. ... osult would be 2 diminished amount of RZl.C 

i11 the s oil to, emi t g2,rnm.:.' 'llC:l'ti cle s. J.c;d iOr.1C t1' ic surveys 

m2y thus fr.il to detect signific,~nt ur2n~um :.nom~:lios i11 

soils. 

Tho ndv:-:l1'GE:gos of the geochen~icc:l techniques ;:-:1"'0 

obVious. r:2hey do not ind icc. te Ul"'[~i.1il1rn in complotely loached 

doposi ts which cu'e poor. in urLnium but which oxhib it strong r2.d-

iocctivity, end they detect ur:::.niUlil in l'ocks 2.nd soils which 

c;rc deficient in ul'.::~nium dc-ughter products. 

Some of the daughter olements of tho thorium 

disintegI'z' tion serios '::1'0 strong gc:rrml[, pcrticle ami tte1"'s, 

c.:nd they c{;~n cc: use confUsion in ro.d iome tI'ic p1"'OSPO ct ing. 

Thori Uf!1 doo s not inte1'fer 'ai th urz.ni llin determin.:, tion in 

goochomic~l prospocting. 

j)E· COP' 'T:'F'T'I : T IOFS _... ..~ ... -.~-.~ ~ 

Biogeochemic2.1 prospecting should only bo used in 

spoci':.l C2S0S nhere the cccumul~:.tor troe X.:-:nthosten1,Q!} 

pc,radoxus is prosei.1t in lc.l"'ge numbors, 2nd whe:.."'c soil s.:mlpling 

n1.::y not give defini t i ve l'csu.lt s. The s.:-.mplinz pl'ocad'ul"o s :::-.re 

too todious, .:md the results too v2,ri2.blo, to p~rmit goneral 

cpplication of the method. 

Geochorilic.::l pro spoctinz, tIS ing so ils 2. s the sampling 

medium, cppears to offer the most suit"bIe uranium pi'ospecting 

. method. Soil testing in detail c,t nowly discovered radio.metric 

.:.norm:,lies should be c3l"'riod out •. neconn~tissance soil s2mpling, 

• .. 

collecting snmplcs ['.t 100 :root intel"'Vc.ls along both sides of # .:ri 

•• 
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suit2ble ridges, ~nd cbout 100 foot dODnslopo from tho rock 
\ 

outcrops, should be unclo:;."t,::·.koi.1. PI'Oi'nising: l'eas of f12:t soil-

covered country could be samplod in t:;."r:vorscs 01'. on 8 grid 

system. ,\1"02: S exhi b i ·Gi ng urC:.l1iulll in qUe' i.1ti tie s higher them 

nOl"'lTI[·.l be.ckg:;. ... ound would be rO:':·.dily discovered. 

The r2dio:;'.ctive swriTIps ill ;jl"'nhem Lc nd should be 

fl.u'thor inve stiga ted. It m::y be possib Ie to worle b,~.clc ['.long 

the creeks c:~bove tho esc.::-.. rpments ,:!nd to 10c21i3e the urc.nium, 

with the use of biogGochamic~l or geochemic21 pro~pecting 

methods. Other sW2mps which h~ve exhibited r2dio~ctivity sre 

wO:i."'thy of inve stigo ti on. 

C2nnon, 11eli31'1 ~...!., 1953 - Geobok:nicc~l ~ecom12.iss[:nce i.1oer 

Circ. 264. 

Condo~H.~, 2nd WGl]Qle2~'p., 1955 ~ Sediment2ry environmont 

cs z. control of urcnium minorolizettion in the 

Ketherino-Darwin Regioi.1~ Northorn Territory. 

E~her!l L12a .. H. ~ 1950 - .':\ study of cI'itic[;'11 f2CtOl"'S in the 

"direct!! fluorimotric detorminEtion of , 

i.lso in .IfCoilectod pc.pers on methods of 

analysis of ur2.nium 2nd tho: .... ium." .!I~geol. 

SU1"'v.Bull., 1006, P~'trt 8. 
, 

J2:CO~S •• +950 - '" stud;y of the determin:..tion of ur;::nium 

by mo~.surement of fluoroscence, Chom • 

.§£.i-ent.ific J~&!. C:lL/ . .'.254. 

1953 - Prospecting rJi th 2: counter. 

P~.!E-4028. 
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