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ABSTRACT
The vegetzition of the Northern Territory Wéé<examined
for the presence of any uranium indicctor or accﬁmuiator plants.
F¥o indicutor plonts were discovered, butAa urenium cccumulc tor
tree wets shown to grow in certein creas. Host »nlents were
found to &ccumulite urzniwn when growing.over hizh-arode
vraniwn mineralizetion.
Testing nrocedures aré tedious when decling with

botsnical semples. Commarative soil tests indicated that soil

semnling wes more direct, and gave more nrecise results then

. those obtained from vegetation.

TNTRODUCTION

Biogeochemical prospecting methods have 5een used in
the United States with some success during recent years.
(Cannon, 1953). If & suitcble uranium indicatdr or accunuletor
plant occurs in the Northern Territory it may assist
coinsiderably in the search for uranium.

The present investigcétion aimed at testing as many
botcnicel species as posgible over known uranium deposits, to
discover which plants grew specifically on the deposits or
which plants &ccumulited uvrcnium to @& sufficient degree 0
allow cnomalous amounts to be indicated by ¢ simple testing
procedure; To obtain conmplete results it was necessary to
sample all parts of the trees c&nd plaénts: leaves, ﬁwigs, wood
(heart and sap), bark, roots, fruit, end seeds (if available.)

Then ¢ suiteble viraniwn sccumvlator wes discovered it
wes used &t new uvranium prospects to obtain additional
information on the possiblc existencec of commercial grade ore.

-The‘established vraniun deposits sampled were €t Rum
Junale, Adelaide River, Brocks Creek &¢nd the ABC Arca. The new
areas investigated were ¢t the Sleisbeck cnd Arnhem Land

Prospects, cnd the ABC Prospects.. .

BACKGROUND OF TilE INVOSTIGATION

Scmling Procedures

[}

In the preliminery investigutions at known uranium
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deposits ©ll available parts of the trees and plents were
sempled - 1eaves, twigs, heartwood, Sapwood, bark, roots,
fruits, and seeds. In suwrveys over new prospects the me jority

L.

of samples were the leaves of the species Xcnthostemon
DEredoxus.

Samples were placed in cloth bags-and labelled for
identification. In the lcborztory they were removed from the
bags 2nd allowed to dry in the air for 2 or 3 dayse. They were
then ready for tcsting.

“Therever possible 'stmples were collected within 8 feet
of the ground (easily recached by hand). If required, a rope
weightéd &t onc end wis used to breck branches from high tree
limbse

Soils were samplcd with ¢ post-holc digger or pick
and shovel, usually from ¢ depth of 12 to 15 inches below the
surface. |

Jater samples werc collccted in 600 ml, bottles and
analyscd as soon &s possiblc arlter collcction;

Testing Proccdures.

For botenical semplcs, testing proccdurcs were &as
follows: | |

(i) Weigh 1 gm. of zir-dried samﬁie,'and rcducc to small
picccs suitablc for ignition,

(ii) Ignitc slowly to @sh in s silica crucible.

(iii) Tleigh the @sh on an sccureste balonce @nd trensfer to
a small samplc tubc.

(iv) 5 mgm. of ash is weighed cnd added to 2 gw. of flux
(45.5% M1a2C03, L5.5% KoCO3, 9% NaF) in a special
platinum dish.

(v) Fusc thc ash in the flux at the ioWost possible
temperature (below 700°C) for 2 minutes.

(vi)_ “hen cool the discs are tcsted visuvally for fluoresConce‘
by comparing them with & scrics of standard discs of

known uraniuvm contente.
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For soil semples steps (i), (ii), end (iii) are
omitited, the only preliminary oper:ition is to crush ¢ small
amount of sample to apprpximﬁtoly 100 mesh.

An ion-exchange resin was used to extréct the uranium
from 100 ml. of a wsater sample. The resin was then ignited
and fused with flux as described. |

The phosphqrs (discs) werc prepercd in batchesApf
100-120 (6 hours work) and testcd together in & dark room.

The results gave direct measurements in gammes of urenium

(1 gomme = 10-6 gm.) in the phosphors. These figures were
then convértcd to pepem. urcniuvm in the original le: L or soil
sample.,

Sensitivity of the fluorcscent method was in the order
of 0,02 gamma of urcnium in the phosphor, correspoinding to
L4 pepem. in the ash, and 0.2 p.pe.m. in the original botaniccl
sample (5% ash content), or L4 pe.p.m. in & soil scmple.

The fluorcsccint mothodé for uranium détormin&tions'hevo
bcen fully investigated and reportcd by Jocobs (1950), and
Flctcher (1950).

DESCRIPTION OF THE INVESTIGATION

The following deposits @nd prospects were investigeted:
Whitc's Deposit, Whitc's Extended Prospect, Timber Yard
Prospect, Dyson's Decposit, Brown's Deposit, Rum Jungle Crecek
Prospcct, &t 2um Junglec; Adclaide Rivor Deposit; Brocks Creék
Deposit; Slcisbeck Deposit and Prospects; Arnhem Land Swamps;
ABC Dcposit, ABC Extcnded, ABC Reconncissince area, Alluvicl
Prospect, Valley Prospcct, ¢nd Miscellcneous samples in the
ABC érea; &end Howerd Springse. |

The totel number of secmples tested was 383. They were

distributed as shown in Table 1.,
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TABLE 1

DISTRIBUTION OF SAMPLES

Area Botanicel Soil vieter Humus &and
Semples Samples Scmples Vegetable
' : netter
White's Deposit 6 - L -
Thite's BExtended 1 1 - -
Timber Yard 20 2 - -
Dyson's Deposit 11 - - -
Brown's Devposit 1 - - -
Rum Junglc Creek 17 3 - -
ddclaide River 29 1 - -
Brock's Croek. S - 2 - -
Sleisbeck
Sleisbeck Deposit . :
cnd Prospects 69 1L - -
Arnhem Land Swamps 13 1 1 L
iiiscellineous samples 11 - ‘ - -
" ABC Ares ” s
ABC Deposit 38 3 - -
ABC Extcnded 15 - - -
4BC Rcconncissance 69 ‘ - - : -
Alluvial Frospccet 22 .3 - -
Vellcy Prospect 13 - - -
Iiscelléncous samplcs 7 - - -
Howard Springs , - - 2 ' -
TOTALS 32 . 30 rf 7 ' I

In the prcliminary invostigations 21l plent snecics
occurring on the sclected earca were sampled <nd tosted. The
bclow;includes ¢1ll the specics sampleds The commoin ones are
morlzed ¥, |

Acccia spp. (Wattles)

‘ Bfachychiton paradoxum (Hurec jong)
# Calathryx microphylle (Hoath)
Cochlospermum frascri
Cyces media (Cyced palm)

& Erythrophlcum chlorostrachys (Ironwood)



.
& Eucelyptus zlbe (White gum)
& LI, clavigera (lforecton B;y‘ash)
. confertiflora (Cebbage gum)
¥ IB. dichromophloiz (Bloodwood)
E. foelschoana'(Fan—lcavcd bloodwood)
B. miniata (Woollybutt)
E. sctosa
% . tcetifica (MucArthur River box)
E. tetrodonta (Stringy bark)
Eugenia bleeseri
Edeii_elieryana
Ficus - spn. (Figs)
% Gardconic snn.
Gmeline dclrymploans (Beech)
% Grovillic hcliosperme
Grewia retusifolic
¥ Livistona spp. (Fan polms)
Lucuma séricoa?
ifclalcuct sppe
Meléston& melabaricum
Owenia vernicose (Hickory)

Petclostigma quadriloculare (Quininc bush)

=

Phyllanthus simplex
Plenchonia custralis

X Sorguﬁ intrans (Sorgum gréss)
Tephrosic astragaloides

¥ Terminalie sppe. (Mutwoods)

% Xcnthostemon poradoxus

Xanthostemon peradoxus wi s thc only specics which gove

consistent high urenium rosults when growing over urdanium-
bearing rocks. It wes considered to be ¢ relicble uranium
accﬁmul:tor tree, ¢nd was used almost exclusively iﬁ the
surveys &t Slcisbeck @nd the ABC Prospccts.

In the following discussion only the rcsults obtaincd
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Tfrom leaf sampleé are'conéidered, except for speccicl cascse
In the preliminzry work cll parts of ¢ botaniccl specimen were
sampled end testeds This required up to six separcate tests on
some specimens. Bark sctmples were the first to be discarded,
owing to consistant ncgotive results which werc evpparcntly due
to the high ash percentcge causing low sensitivity. Root
sampies were éeldbm collecteds When they were tested “ho
rosults were negetive or considercbly lower than those for the
corresponding'leaﬁes, Thus urenium is hot fixed in the roots,
but is @able %o proceced to othcr rarts of the plants. Twigs
gave inconsistent results, alweys much less than the
corrcsponding leaf results. Wood scmples invaricbly gave
lower results than lecf semples from the samc spccimcn. The
low csh content of meny wood semples (&s low &s 0.1%) offered
possibilities of greatly increascd sensitivity, but owing to
low rcesults this property could not be used to advaniagc.

Twig end root samples were difficult to prepare &s they
required scraping or peceling to rcmove contocmination on the
outside laycrs.,

Contémination was the main sourcc of errér when
testing leaf semplese. It occurred porticularly in areds
where active mining operations werc in progresse. When the
possibility of contamination wes present severcl lcaf samples
were scrubbed in water to remove dust porticles beforce the tests
were carried oute

| The results obtoincd were compared with those for
unwashed semplese =Relatively high results for unwashed
saemples indicated contamination.

Ecch area invéstigaﬁed is considercd in detail,
Rum_Jungle

Scmples were collected from 6 creas in the Rum Jungle
district.  The surfece ot all deposits and prdspects had becen
considerably disturbed by Open—cutting or costeaning. At

White's Deposit cll somples were collectcd from trces growing
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on dumps. Contomination could be « mojor factor causing high
results.
“hite's Deposit cnd White's Extended.
All componénts of the trees were tc§t¢d. The results
cre giveﬁ in Teblec 2+
TABLE 2
URANTULI CONTENT O TREE COMPONENTS,

JHITE'S DEPOSIT AND WHITE'S EXTIDUDED

Scmple Spccies leaf un- Lecf  twigs bark sap- hcart- roots soil
Noe ‘ washed washed wood wood

Wl.,1 anthostemon 1.9 2,0 1.0 0.18 0.18 0.18 -~ -
pércdoxus : A ‘

Wle2  Ducalyptus 1.0 0.5 0] 0O 0.05 0.05 - -

- tectifica -

Wlel Ironwood 034 0.33 . 034 0 0.04 0.01 - -

1.5 Bucalyptus 1.9 1.1 0.06 O 0.03 0404 - -

- - tectifica .
1.71.6 Acccie SDe lole 1.5 0015 Owl -O,'.OL]. bl - -
YEl.1 EBucolyptus " 0.56 - 0 - 0,02 = 0 15

Eoctifica

The table indicctes the lock of uraniuwn in the bark
scmples, the low results for wood cnd root scmples, cnd the
inconsistent rcsults for twig scmples.s Zven &t such an ecrly

stage the high and consistent results.Tor Xenthostomon pcradoxus

were apparcnte A4 soil scomple token from cmongst the roots of

the Eucalyptus tectifica at White's Extended geve 15 ppm.

vranium in the fioid, and 16 ppm when rotested in Ceanberra.
' . Dimber Yerd |
| This prospcet lies betwcen White's Deposit and White's
Extcnded, Low-grade uranium mineralizction had been disclosed
below soil cover by costecning with a bulldozer.

Xonthostemon parcdoxus did not occur at this prospects

Twenty botanical specimens were sampled. Ten gave positive

uranium tests-but @ll were less thon O.3 ppm. in the leaf



semple,

Two soll samplcs werc collected at the Timber Yerd
prospccte. They geve 95 ppm. cnd 8.5 ppmi uranium respectively.
Repeat tests in Canberre gove iBIppm.'and 12,5 ppm., the

increcse being due to on improvement in testing techniques.
This was the first exwmple of the superiority of soil samplcs
over lenf scmples.

Dyson's Deposit

The - scmplos from this dcposit were collected cbove
&n extension of the footwall of the orebody which was
estimated to be LO fcet below the surfocc. it is probable
‘that the lecf samples were extensively contemincted with dust

containing uranium minerals., The results are given in

Table 3.
TABLE 3
‘RESULTS FOR DYSOI'S DEPOSIT SALIPLES
Sémple Mo Specics | ' p.p.m. uranium
in leaf.

D2.1 p) CochlosPGPmum 1,06
D2,2 Gugenic bleeseri | 0.L45
D2,3 Livistona , O.Lb
D2, . Terminclie | 0.56
D245 X&nthostcmdn pcrﬁdoxus ' O.43
. D2.6 Ironwood ‘ 0432
| D2.7 - Fig - 098
D2,8 Eucclyptus foclscheana 0.09

D2.9 Grevillic Oel3

Brown's Dcposit

Onc semplc only, o Xanthostemon paradoxus, was tested

from this deposite A ncgcotive result was obtaineds The
mineralizction in this area consists moinly of copper and

lead carbonctcse.
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Rum Jungle Creek
At this prospect, where costecning h:id previously'peen
cerried out, ¢ sampling arei, 30 feet square, wcs chosen ot
. the centre of & 45 timés background radiometric anomaly.
Sixteen botenical specimens wére sampled. Most scmples

gave negetive urenium tests. Two Xénthqstemon;paraquus

samples gave the only appreci-ble positive results, 2.2 DePelle
£nd Oe9 pepem. ufanium.
The results for 3 soil sumples, &lso coilected within
the sempling aret, are shown in Teble L.
RESULTS #0z SOIL SaMPLES, DU JUN%LE CRLEK

i Eo— c—

Sample Depth . PePeMe URC AL ePeMe Uranium
1Mo inches (in field) in Canberra)
RJCl.11 8 12 13
RJCl.15a - 6 o 10 : 12
RJCl.15b 36 - 1h.5 o 23

The results indicate thet for ¢ given crea soll samples
gave more reproducible results than botcnical samples.

Adelcide River

The »adiocctive beds at the Adelaide River deposit
dip very steeply and are only 2 to0 3 feet thick &t the surfaqe.
Bofanical.samples were collected along the strike of these
narrow beds for a distance of 250 feet.,

The results obtained from leaf samples of the tree

specimens sre given in Teble 5.
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TABLE

———

ADELAIDE RIVED DBEPOSIT, URANIUM RESULfS

Sample No. Species DPePems Uranium
ARl.l Zucalyptus dichromophloia 0.3
AR1.2 | E. alba 0
AR1.3 Ironwood 0]
ARLl.Y Terminzlia 0.17
AR1.5 Livistona 0
AR1.6 -~ Quinine bush 0
AR1,7 Gardenia O.4l
A21.8 Xaenthostemon parcdoxus 3.1
AR1.9 Calithryx microphylle Oelly
ARLl.10 Brachychiton 0
AR1.11 Grevillic 0
ARl.12 Oweniz vernicosa 0
AR1.13 Eucalyptus dichiromophloia 0
AR1.1Y Livistona 0
Anl.15 Quinine bush 0
AR1.16 Xanthostemon paradoxus 0455
AR1.17 Ironwood O.14
AR1,.18 Grevillia 0.24
AR1.19 Xenthostemon paradoxus - Le2
A4R1.20 Buczlyptus dichromophloia 0.16
ARl.21 Xenthostemon paradoxus 6.1
AR1.23 " Termineglie 0435
AR1l.24 " Grevillia 0.5
ARl.25 Cardenia 035
aRl.26 Acacia spe 0
AR1l.27 Cclathryx microphylle 0«37
AR1.28 Bucclyptus dichromophloia 047
ARl.29 © E. dichromophloic Oel
AR1,.30 £. alba 0.L7

The results for Xanthostemon mnaradoxus eve out-

standing. They demonstrate conclusively thot this species
is & ur¢nium accumulator.

Specimen AR1.19, a Xaenthostemon paradoxus, was the

most ihteresting tree tested at this deposit. An adit passed
directly beneath this tree and one of.its roots wis

discovered 30 feet below the surface, in uranium mineralizétion.
Results for the root geve similer indicctions to those

obtained on sample WEl.l .- that the roots do not immobilize the
urenium-and prevent it from passing to the other components

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

those for 4R1.21, ¢re given in Tabie 6.
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TABLE 6.

XATTHOSTEMOI, PARADOXUS DISULTS. Debeme URANIUS

_ Semple leef twig berk sap- hezrt- root

No. wood wood
AR1.19 L2 0434  0.10 0.16- 0.25 0.20
) LY
ARl.21 . 6.1 0.65 0,07 0433 0«lbh =

These results also substantiate the remarks nicde
previously about amounts of urcnium in other parts of the trees
compared with the amount found in the leaves.

A soil sample, 4R1.22, collected at a depth of 18
inches from the wall of a new ventilation sheft, gove &

result of 20 pepeme uraniume.

Brocks Creek
&

Two soil semples, taken from soils avove the line of
lode, were the only samples tested from the Brocks Creek deposit.
‘The results, given in Table 7, indicate the possibility of
usiag soil'as a sampling medium. |

TABLS 7

. SO0IL RESULYTS, BROCKS CRuEK

Sample No,. PepPeite Urenium p.p.m. Uranium
' (in field) (in Canberra)
1 : Ll 60
2 | 38 5 50
Sleisbock

The majority of samples collected at Sleisgbeck werc

leaves of the species Xanthostemon paradoxus which wes

prolific in some parts of the district. Other trees were

sempled 1f the Xanthostemon wes not preseant.

Humus samples from the swamps werc useful, and many

soil szmples were collected.
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Sleisheck Deposit «nd Prospects
The Sleisbeclk denosit wnd prospects'occur on the
flenks of threc ridges originclly thought to consist of a
quértz-hematite breccic but more recently recognised as & silice
replacement of & biohermel limestone breccia (Condon and

Walpole, 1955). _ | ' ;

In this report the ecstern ridge is cclled the Fo.l
Ridgc, the centre ridge No.2, and the westcrn ridge No.3; they
all lie clong the same eist-west line. Thelir heights ebove the
general level ronge from 50 fect to 200 feets The areas between
the ridges are covered with residual soil.

The Slcisbeck deposit is ot No.lL4 Exposure, approximétely
half-wey clong, .and on thg southern flank, of No.2 Ridge.
Open-cut wmining operations hcd been sterted when the sampling

programme weés carried out,

Qhe(uranium accwauletor tree Xointhosterion paradoxus
did not SCcur on Mo.1 Ridge, nor east of No.l Exbosure on No.2
nidge. liowevcr west Qf No.l Zxposure the species grew proli-
fictlly, and this was the section of greatest intereét for
'biogeochomical investigations. Only one trce of this type
we.s found on No.3 Ridge.

The results of the urenium tests on sambles from the
section of No.2 Ridge west of No.4 Exvosure are presented in
‘Table 8 &nd on Plote 1, where the anomclics &re delinezted.

The strong anomely is at lcest 450 fcet in length
(omitting the negative result for samﬁlc 81.11) and the weak
anomaly extends another 200 fcet.to the west. Paniun
mincrelization may beldiscovered beneath the arez covered by.
'thé strong anomaly. Positive rosults shown on the northern
side of thec ridge, opposite the strong anomily, should be
further investigated.

Another weak anomely cxtends over & large area 2t the

western cnd of the ridge. This anomtly is 1200 feet in length.
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TABLE 8

URANTIUM RESULTS FOR SAMPLES FROM NO. 2 RIDGE, SLEISBECK

Sample Specics Pepems Uraniuvm in leaf sample
No. ' Unwashed e ter Acid
' ‘ Wz shed Woshed
Sl.1 Xanthostemon paradoxus Be2; Lol 2.9 3.0
Sl.2 - do =- 500 301 Ll-02
Sl.53 - do - - 1.6 -
Slelk Bucalyptus dichromophloia - 0.6" -
81'5 - dO - u-} J-&.Z 503
81.6 . Xanthostcmon paradoxus - - -
Slo? - dO - b 003 -
81-8 - dO - - 007 -
Sl.9 - do -~ - 0.2 -
Sl.10 - do = - 0.9 -
Sl.11 - do = 79 "0 -
Sl.1l2 - do ~ 5¢1 345 -
5l.13 - do - - Oe3 -
Slolu - do - . 008 0.2 -
Sl.15 BEuczlyptus dichromophloia - 0¢7 -
S1.16 Xcnthostemon paradoxus 1.9 1.2 -
S1.17 - do - 5.9 2¢7 -
51018 - do - 009 003 -
81l.19 - do - - 0 -
S1.20. -~ do = 1.3 0.8 -
S1021 - dO - 008 O -
31.22-81.26 - do - ' - 0 -
$1.27-81.30 , - do - 0 0 -
Sl.31 - do - 0.7 - -
S1l.32 - do - 0,3 - -
S1.33,51.534 - do - 0 - -
81.35 Brachychiton (secds) 0 - -
81.36 Xanthostemon paradoxus O0e2 - -
S1l.37 - do - 0 - -
$1.38 : - do - 0.03% - fe-
S1l.39 ° - do - 0.15% - -
S].QLJ»O’SloLI-l - (flO - O e -
Sl.h2 - do = 0.5 - -
Sl.43 Lucums sericea? 0 - -
Sl.h4 Xaenthostemon paradoxus 1.0 - -
SloLI-S - do - 03 - -
Slou6 - do - 0 - -
. 8l.47- .- do - 0.1? - -
S1.48 - do - 0.0L? - -
31,49 - do = 0.2 - -
' 81.50 - do - 0,069 - -
81.51  Lucum& scricea? 0 - -
51.52 Henthostemon paradoxus 0 - -
S1.53 Lucunc scricea? 0 - - -
Sl.54 Xenthostemon poradoxus 0.05% - -
81’55 . - dO - 0005? fand -
S1.56 - do - 0 - -
S1l.57 Lucuma scricca? 0 - -




14

-

Without further investigetions, involviag clo

ser srpling

of costean. 300 feet from open
cute. .

(’ [
points, this anomuly can only be mentioned s interesting, with
perhips the one smsll crse around Sl.bh being worthy of priorp
investigation,

The one sanmplc collected from Mo.3 Ridge gave &
negative result.

Three soil semplcs from the vicinity of Mo.l4 Bxnosure
gave very interesting rcsults. 4 strong uronium cnomely wis
reverled; 1t extsnds &t least 300 feet downslone from the
minerclization end is possibly greztor then 100 times béck-
ground ot its strongest point.e Toble € gives the resulis
obtrincd, ¢nd the positions of the sampling points cre shown
on Plate 1. '

TABLE 9
URAVIUL 2BSULTS FOR S0IL SAPLLS AT
NO, 4L EXPOSURE, SLLISBZCK.
Sample Mo, Position of Sampling Point Dept P.p.m. Uranium
_ » of
Scmple
‘ (inches)
0Cl Above open cut. Topographicelly 3 0
cbove uvranium mineralizction.
Bleck surfice humic soil.
0C2 From costéan used by truck for 18 65
loading under chinamcn. 150 fect
from open cut.
0C3 On south side of soil dump =t end 12 22

Xenthostemon pcradoxus did not occur

S0 & ncw species Lucuma sericea? was sampled,.

on No.l Ridge,

All resulis on

9 samples werc negative. This specics wes later proved not to

be a urenium accumulétor, so the negrtive rcesults do not

eliminete the possibility of urcnium m1nc~q11zutlon occu*rlnb

at No.l Ridge.

Attention was paid to the outcrops at the western end

of No.l Ridge where urenium minercls were visible. Three types
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of trecs were sampled - Terminalis, Gardenia; and Edcalyptps
tectifica - but only one positive result; Os3 DePelie ufanium;
was obtained from the leaves of the Terminalia.

Three soil semples were collected in the vicinity of
these outcrops, but negativé results were obtainediv'It;is
unlikely thet substantial uranium mineralization ocdurs ot
this exposure. -

The sampling points and results for No.l Ridge sre
presented on Plate 2. |

Zight soil samples were collected from a traverse
&long & costean which had been opened ﬁp between Nos; 1 cnd 2
Ridges to locate a possible extension of the No:u Exposuré
miner:lizétion. The.radiometric results wéfe:negative;
Geochemical tests on the soil samples reve&ieq a weak but
significcnt uvranium cnomaly (6 pkﬁ;éﬂ uranium, -probably 10
times background). Results are shown on Plate 24
| Arnhem Land_Swamﬁs

The air-borne scintillometer indicated that several
swamps along the Katherine Valley in Arnhem Land were
radioactive. The two swamps of particular interest occurred
6% miles east of the western border of Afnhem Land, élose to
the southern escarpment of.the,Katherine River Valley, (Lat.
.13°u6’u3"S; Long 133%05'E and 133°06'E). Their positions are
shown on Plete L.

The biogeochemiéal investigations were carried out to
ecsteblish the presence or absence of uranium in the swampse

Two swamps were investigateds No.l consisted of black
éoils and block humus material, and No.2 of red soils and red
humus material, They are formed by water passing over, or
emerging from, the sandstone escarpment south of the Katherine
River, The radioactive substences have probably been carried
by the ﬁater from a source aboveior behind the escarpment;
Carboh.in the humus materials mﬁ& remove the soluble uranium

compounds from the water.- During redioactive disintegration
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the insoluble daughter products may also be retaiﬁed by Fhe
-humus and soil..
The results for the swamp samples &are presen?gd in
Toble 10, and sample locations are shown on Plate 3.
| TABLE_10
ARTHEN TLAND SV/ALTP SAMPLES, URANIUH RESULTS

Sample ' Type of Sample DePpeMe Uranium
No. - :

ALS1.1 Soil 0

ALS1.2

- to § Lecves of trees (various species) 0

ALS1.6 ‘

ALSl.72- Vegeteble matter ¢ solids (ignited 29%% 0.6

ALS1l,7b Hunmic metter ignited 7L4% 1.3

ALSl.8a Vegetable matter & solids. (ignited 7.4%) 1.0

ALS1.8b  Humic matter k ignited 67% 1.5

ALS2.1la  Vegetable matter ¢ solids ~(ignited 5.7%) 0.4

4LS2.1b Humic matter ignited 70%) 8.2

ALS2.2 ' B :
to Leaves of treces (various species) 0

ALS2.8) |

ALS2.9a  Vegetable matter + solids éignited 37%% 347

ALS2.9b Humic matter ignited 70% 842

ALS2.,10 - Water (100 mls. tested) ok

The presence of urenium, indicated by thé positive'
.results, could be due to the passzge of the groundwaters
'thfough cither an extensive zone.of low=-grade uranium
mineralization or a relatively small zone of high-grade
mineralizations The second possibility is the most likely,
as only a small number of the many similar swimps &are
radioactive.

Miscellaneous Samplcs .

Xanthostemon paradoxus leaves were collected from four
trees groﬁing on the conglomeréte ridge situated approximately
500 yards south of No.2 Ridge, and from scven trees growing on
sandétpne in the vicinity of thec aboriginal cave paintings,

L4 milcs south-west of Sleisbeck.

The samples were testcd to esteblish the negative

background for the biogeochemical prospectings. All results

were negative,

i
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The ABC Area

A total of 164 trees, of 19 different species, were
sam@led. Five soil and one termite hill samples were also
collected. - : :

The 53 specimens from the ABC Deposit and ABC Extended
were exhaustively tested - leaves, twigs, and wood were all
sampled - but only 1ea§es Were collected from the other 111
trees.

ABC Deposit

Results obtained on samples from the ABC Deposit have
no difect prospecting significance owing to extcnsive
contamination resulting from surface mining 0perctionéi

Much of the vegetation had been removed from above the
mein orebody, but most of the.trees which were still growing
were sempled. The results are given in Table 11, where only
those for the leaf samples arc reported. Plate L shows the
sempling positions of the ABC Deposit semples, end those
collected at Area 3 to esteblish a ncgétive background.

Although the trees tested were not considered as
1ike1y uranium agcumulators, some goave strong positive uranium
tests. In all cecses the leeves contained the highest cmount of
uranium, twigs and wood giving low or negoative results.

Owing to possible conteminction, positive rcsults must
be treated with caution.  In particuler, samples collected
close to ground level were:prob@bly subject to extenéive
contemination. Several leaf samples were retested after
washing in water to eliminate surfcce dust. For trees rooted
in ore the result was little affected by woshing, whereag‘
fof trees growing in barren ground washing eliminated the
positive result. | "

| Three soil samples'were collected. Thé results,

shown in Table‘lz, werc more consistant than those of lcaf

samplese.
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TABLE 11

URANIUM RiESULTS FOR ABC DEPOSIT

Sample No, Spccies Height pepem. PeDelle
feet uranium urenium
unwe.shed washed lecf
leaf '
ABCl.1 Ironwood 18 0.11 -
ABCl, 2 Ducalyptus tectifice 30 OeL7 ~
ABCl.3 Ironwood 20 0.26 -
ABCl. L Terminalic 3 2.04 1.87
ABCl.5 - Ironwood 20 O.17 -
ABCl.6 Ironwood e 1.07 0.84
ABCl,.9 Bucalyptus tectifica 30 0+65 -
4BCL.10 Gardenia 1 0.49 -
4BCL.11 Eucalyptus clerigere 20 2.47 -
ABCl.12 Quinine bush & 2.66 -
ABCl.13 Quinine bush 1 1.49 -
ABCl.1h Terminalia 10. 1.62 "0433
ABCl.15 . Gardenica 15 0.35 -
ABCL.16 Bucalyptus clavigera 35 0.21 -
ABCl.17 Quinine bush 1 0,29 -
ABC1l.18 Tephrosia astragaloides 3 - 1l.24 -
ABCl.19 Eucalyptus tectifica 35 0.36 -
4BC1.20 Ironwood 25 0«15 0
ABCl.21 Gardenia 18 0.63 0
ABCl.22 = Gardenia % 0.4L40 -
ABC1.23 Phyllanthus simplex (twigs) Ey 0.1L -
LBCl.2L Eucalyptus foelgcheana 35 0.35 0.31
~BCl.25 Ironwood ‘ 15 0.21 -
aBCl.26 Zucalyptus tectifica 22 0.08 -
ABCl. 27 Grewia rcectusifolia 1 "0 -
~BCLl.28 Quinine bush 1 O.11 -
4BC1,29 Gardenia 2 0.07 -
~BCl.30 Grevillie 2 0 -
4BCle.31 acacia 2 0.24 -
+BCl.32 Bucalyptus clavigere F 5¢68(hecavily contamin-
' ated
ABCL. 3L Gardenia (root) . 0 8.88 -'do -

TABLE

12

oBC SOIL SaMPLES, URANIUN 25SULTS

Sample No. Depth, PePemms Uranium PePee Uranium
inchecs (in ficld) (in Canberra)

4BCle7 9 800 1125

.BC1,8 9 565 667

sBCLle 35 3 187 210
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~ These high results indicate thet soil testing is more
reliable for.uraniUm prospecting than botanical testing under
the same conditions.

The six samples from 6 different treec species
collected from Arec 3 gaves negeative results. They established
thc negotive background for the ABC Deposite.

ABC Extendcd‘

. The oree investigated wis on gently sldping ground
approximately 1 mile-northéwest of the ..BC Deposit (see Plcte
6). Geoophysicists had discovered o large but weck (2 times
background) rediometric cnomcly in the aresa.

Piftecn trees, of 7 spccics, were sempled clong &
traverse running S.7,-N.E. ccross the anomaly. A4l1ll results
were negative. Even though the treeé were not urconium
accunulators it can be concluded that no high~grade uranium
minerelization occurs in the areca, .

| Several trenches were later dug at a point close to
the troverse, but no uraniun minercls were rcvealed.

4BC Reconnoissance

The uranium accumulator tree, Xanthogtemon paradoxus,

wes found growing in large numbers on the sandstone ridge
bordering the valley of Mcadden Creek in & north-westerly
direction from the aBC Deposit. |

Sempling was carried out in & reconncissance traverse
along the fOp of the ridge, 2s shown on Plate 6. The
gullies which dissect the ridge were given particuler
attention, @s they indicate cross foults which, by analogy

with the iLBC Deposit, could be a control for mineralizition.

The 69 somples collccted, cll Xanthostemon leaVes,
'gavé negative ﬁranium tests. Unfortunctely this species did
notlextend out onto the flat soil-covered vealley where
uranium minéralization was most likely to occur.

It is now considered that soil stmpling along

treverses perallel to the sandstone ridge would be & more

"
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reliable method of ureni un prosbedting in this area,
alluvial Prospect
This prospect (see Plate 6) wes investipgated after
readings of 6 times background were recorded by ¢ Geiger
ratemcter, over recent clluvial soils (or muds). Soil stmples
from the c<rea of highest'readings,'and leaves from-

Xenthostemon trees, growing in the deep gorge in which the

prospect wes loceted, were collected. All uranium tests were
negative,
Valley Prospect

Several Xanthostemon parcdoxus trees, growing in &

single line in the valléy‘near the alluvial Prospect, were
noticed whilst trevelling to this prospect (Plate»6).

It is unusuel for this species to thrive on thick
alluvial soil in this area, and it was thought that they mey
have been selectively rooted in an acid dykec. In this district
urcnium mineralization appeared to be associated with acid
dykes, Iowever 2ll tests on leaf scmples were negativc;

Misce;laneous Samples
.Seven 1eaf'samples were collected at random wherever

Xanthostemon paradoxus trees were found necar the road from the

aBC Deposit to the .lluvial Prospect. Approximate locations
cre shown in Plate 6. No positive uranium results were
obtained. '

Howard Spirings

Two water samples were collected at the point where
- the svprings issue from below the-surface. Both gave negative
urcniuvm tests. Control weter samples from the Ecst Finnis
River, which flows'through Pum Jungle, gave definite positive
results.

CONCLUS IOIT8

The main achievement of the investigations was the

discovery of the uraniun accumulator, Xcanthostemon poradoxuss.
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This discovery may present an opening for the introduction
of biogeochemical prospecting methodé fow uranium; Unfortun-
ctely a simple uranium indicator'plant we.s not found, 'Such a
plent wduld simplify botanical prospecting to e degrece where
the ordinary prospector could mcoke use of it.

It is epprrent that most plants will accumvlate uranium
if growing over high-grade uranium minerclization. Deep-
footed treces give more rclicble results than those plants
which are only sh¢llow-rooted e.ge quinine bush cnd grasses.

Lecves were found to acccumulete more uranium thon the
remc inder of the plaénts. The urinium is not fixed in the
roots, but is able to proceced to other plant components. If
cSntamination is absent, or is removed before testing, lecves
give higher and more consistent results than twigs or wood.

Surfzce soils in the ¢ rea being investipgated should
be relctively vndisturbed to minimise the risk of contamination
of leaf scmplcse

Soils were found to give stronger and more easily
distinguished enomclies than those given by botcnical
samples. ~nomalies in the order of 100-1000 times background
were obtained with soils in crcas wherc trces gave anomalics of
only 30 times background. Soils offer infinite scope Cs &
sampling medium whereas vegetation is seldom consistent from
one area!to another. |

in general, the biogeochemiccl methods were Ffound to
compére ﬁnfavourably with geochemical methods on three moin
points ﬁhich cre importent for tho success of this type of
prospectings They crc:

(a) Leaves cre easily contaminated by uranium-rich dust,
causing efroneoﬁs results. Washing the lecves is @

laborious process and should be avoided if possible.

(b) The urcnium cccumulctor Xcnthostemon percdoxus does not
alweys grow in ereas where testing is requireds. Its

distribution is often limited to ridgés. ot Sleisbeck, owing
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to.the tbsence of the speceics in Wos. 1 ¢nd 3 Ridges ond port
of No.2 Ridge, wmost of the prospect wes not scmpled, ecven
though vrcnium mineralizction mey be present.

(e) ‘The prentration of 1eaf sanplcs for tosting is ¢ time-
conswiing process. Hany operctions, c.g. drying, weighing
cnd ¢shing, ore necessary beforo beginning the actuél testing
pfbcedure.

Soil schlipg overcomes these dirfficulties. There is
no fisk of conteminction when decling with fresh éoil scmples
colleccted below the surface. Soils are cvcileble on the
sides of ridges and on flet ground where testing moy supply
veluable informetion. Crushing is the only opération rocquired
to prepore a soil scmple for cnclysise

Geochdmical prospccfing tccﬁniqucs mxy supply <
solution to problems which arc prcscntcd by the usc of
counters and rotemeters for locating uraniumes The gecochemicoal
method tosts.specifically for urcnium, whercas ficld rotcmeters-
detcet only the pomme particles Cmittod by the daughter
products of the urcnium disintegration i.e. Uy, UXo, RC,

RaC, ond RaD (Wright, 1953). RaC is the strongest cmittor
Qnd is the sourcc of most of the radiozctivity detected by
counters. ' | ‘

During leocching of & urénium devosit the uwranium is
removed, leaving the insolublc compounds of the dcoughter
productse When complctcly lcéched the rock will still
exhibit strong rcdiocctivity duc to the disinteogrition
products. Matcricl of this noture hes little or no urcnium
and is ndt worth mining. L1 occurrencc of this type was
encountercd at iaké Dundas, vicstern .ustrclia.

Thc vraniuvm removed by lecching may be prcéipiﬁatod
at cnother locolity as-a'socpnd:ry dcposits It docs not
cchicve radiocetive cquilibrium for one million years. Thus
& rcecent sccondary urcnium deposit, clthough it mey be rich in

~

uranium, mey not be detectible by counters owing to &
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deficiency of the doughter products which emit gemm- particloss

feny secondcry wrcnium deposits in the Northern Terfitory ney
fell into this category. | .

During lecching somz vrinium will be precipitated in
the soil neer the deposits. The rodon, & gos with helf-life
of 3,8 days, which is formed during:the rediocctive disinte~
gr.tion, mey diffuse through the soil cnd ve lost to the
atmospherc. Radon is formed becfore RaC in thc disintegration
scries., The net rcsult would bc o diminished amount of RaC
in the soil %o.emit gomme porticles. 2adiomctric surveys
mey thus.fail to detecect significant uranium_:nom:lios in
soilse

The adveanteges of the geochomical techniques are
obvious. They do not indiccte waenium in complctely lcached
deposits which are poor. in urcnium but which cxhibit strong rad-
ioéctivity, and they detect urenium in rocks ¢nd soils which
arc deficient in urcnium doughter products.

Jome of the davghter clements of the thorium
disintegration scrics orc strong gome particle emitters,
cnd they cen ctuse confusion in radiometric prospccting.
Thoriun docs not interfer with uréniun determincation in
geochemical prospccting.

RECOLIEID.TIONS

Biogeochemical prospceting should only be used in

specicl cascs where the accumulctor trce Xonthostemon

poaradoxus is present in lorge numbers, znd where soil stmpling
mey not give definitive pesulis. The scmpling procedurcs aore
too tcdious, and the rcsults too varisble, to ncrmit general
avplication of the method. |
Geochemical prospcecting, uvsing soils &s the sampling
medium, cppears to offer the most suitable urenium pirospecting
"method. Soil testing in detail ¢t nowly diScovered radiometric
cnomalies should be carricd oute . Reconndissance soil sampling,

-fcollecfing samples &t 100 foot intervcls along both sides of o
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suitzble ridges, ¢nd about 100 fcet downslope £rom the rock
outérops, should be undertcken. Promising . reas of\flat,soil—
covered country could be samplecd in'treversos or.on a grid
system. drccs exhibiting urcnium in.quentities higher than
noim:1l beckground would be readily discovered.

The radiosctive swomps in aranhem Lcnd should be
further investigated. It may be possible to work beck clong
the creeks above the escorpments :nd to localise the urenium,
with the use of biogscochemicel or seochemical §POSpecting
methods. _cher swemps which have exhibilited rediocetivity cre
worthy of investigation.
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