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Dm" ins th~ 1953 f'ield season e;eochemical prosJJect ing 
techniques were employed as an ~1udi t ionnl tool in the se~lrch 1'01'" 
ore deposita in the Northern Territory. Areas of particular 
intcl'est were those at which l"ad io-act i ve minerals had all'eady , 
been discovered or at which radirnnetric ~nomalies were being 
investigated. 'fl1e ,\'I01'k thus included the already prov'ed RWll 
Jungle field 3.S well as the new prospects at Brodribb, waterhouse~ 
Bdith River, and Coron~tion Eill. 

A direct cherllj.cc',J. test for uraniurn in. so ils was not used, 
the discovery of t11e :L',:;c1io-Cl,ctive m'eas being left ·GO the sensitive 
ratemeters now in Llse. The close association between copper and 
uranium was used to 8.dv~, .. mtaBe as it is present at many of the 
urahiwn prospects in the Northern Territory. It is a logical step 
to use thf,3 geochernical techniques to locate new copper mineralizat ion, 
and then ,to, carry invest igat ions furthel'" by attempt iug to locate 
uranium in the vicinity of' the cOPJ?er, ])articularly in areas covered 
by deep soils where ratemeters are of no use. 

A field test for cobalt, a metal aften closely associat~d 
,with both copper and uranium, was developed, but of the, many samples 
tested for this element on.ly one gave a positive test. It is 
possibl~ that the cobalt, an element which is extremely mobile in 
the oxidized zone, has been. completely leached and dispersed from 

. _ the radio-active minerals. 

The usut='tl geochemic~l prospecting techniques, described by 
Debnam (1953), were applied in the present investigations. Both 
CODDer and lead \'/ere determined with dithizone, mostly on soil 
sa~lp.le's, althoush some rocks were collected where the soil results 
vlere disappoint ing. Pil tel' ing procedures were omitted due to 
contamination by the filter papers. The test solution was decanted 
after a settling period of 15-30 minutes. 

The cobalt test was carried out as follows: 10 mI. ot 
test solution we.s decanted into a 50 mI. stoppered cylinder and 
2 mI. of a 0.11& solution of nitrosO-R salt in water added from a 
burette; this was followed b~r the addition of 2 gInS. ofsodiW11 or 
arrUnOnil1111 acetate ane] the \vhole mixture \,vas then shaken. A brown 
colouration in the liouid indicated the presence of more than 
1 P.l1.m. of cobalt in ~the orig+nal sample, A red colouration was 
produced by amounts of cobalt in excess of 20 pop.m. ~ 
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Brodribb Anomaly 
Ella Creel.::: Anomalies 

(a) n'r ill 
(b) ~osteans 

Fraser fll10maly 

Bynoe Hurbour 

No. of 
Samples 

102 

27 
1-t6 

20 

63 

258 

Cu. 

0 

0 
0 

0 

0 

0 

Posit ive 
Pb ,Co Negative 

0 0 102 

0 1 26 
3(rocks-) 0 L~3 " 

0 0 20 

9 0 51..j. 

12 1 245 ,. 

i '1'11e Brodribb area was the most unpromising of all the ureas 
studied., All coppel' tests were nee;ative and only twelve lead testo l 
were positive. Of these the nine i'rOi'!l t.he Bynoe Harbour Pros]!ect \' 
were ·low :':l11cl widely dispersed and of little interes'c. The three 
positive lead tests_at Ella Creek were obtained on rocks from No.2 
Costean and in the vicinity of a high radiometric anomaly ('6000 
counts/min. on a natemeter Type I{:U 200). The, soils, however, 

I; 

were negative. 'l'hese lead results shov'l some similarity to those 
obtained at Coronation Hill, althour;h they are somevlhat higher. It 
is possible that the leLld is the end product of ul"LU1ium ol .. tho1"itJJ't1 
disintegrat ion nnd is not due to common lead minerals.'· Rock samplinD' 
in the Brodribb are:.:, may have produced some interest ing lead ..... 
anomalies. . 

. 
It is ])l'ob8.ble t:!.1(;l.t all the l'adiometric anomalies at 

. I 

Brodribb are dne to the cOl1cen'Grat iOll of ul'8,nitJJll or thorium in 
loterites at the surface. The laterites at the No.1 and No.2 drili: 
sites nt Drodribo are the end 1Jl'oc1ncts of extensive leachinr' and weath-

.... \.J I t 
ei'ing proCeSS8f:l over l,l'ol:dnent steeI)ly dipping interrJellded :nemat ite i 

slates and qu.ar·t:i; ites or tlle B:i:'oc1cs Cree}\: Gronp, ':111ic11 form the 
resistanJG ridGes in 'che a:::'ca. Eelict struc'tl1.res of the slate can 
be seen in the lat.eI'i tic end product. 1'he hemat izec1 slates contain 
brecc io.t ed quart ~ i'rar;tHent sand t his type of 1 iJGhology provides 
easy cl1r3.nnels of acce ss fo:e the IJel'colat ing solut; ions, 1;"/hich are 
act i ve uncleI' the capill~n'y ~-:.nd. gravity ·forces involved in 
lat.erit izEtt ion. ' 

SamplinG w<.w restricted t~ the type of laterite" just described <t 
i.e. the hi13h level type, rather than to the extensive 10vI lcvel ~r 
"latcrite". The lorl level "laterite" is ,~, cone;lornerate which has 
been deposit ed as river t erraces b~r l' i vers of Hi] e81'1 ier cycle and 
subseQuently weEtherecl unc1eJ:' the present cycle to give the 
appearance of' the ferl~ugindus or latel'ite zone of' Jehe lateritic 
profj.J_e. Any minel'alization found in the 10Vl level "secondary 
laterite" would be associated with the water-'{Jol'l1 l)eboles in the 
"laterite" cmd bear little 1'elat10118h1p to the underlying 
format ions. 

If coppe:_" 'WGS 'ol'ieinally associated with the extremely lor/­
c;rade uranium mineralization then it has been removed by weathering 
p:c'ocesses and not concentrated in the la.terites •. When compared r/ith 
the !lUln Jun[';le Creele <"l1'e<1, in vlhich late!'i'I;es exist ond where , 
extensive comler i;;ncl lead anoi-J1Ulies in the soils are px'esent, it is 
evident that the existence of coppe:i.' mineralization in the Brodribb 
area is most unlikely. 

In [{ discuss ion o:r the cycle of uranium, Rankama and 
Sah:.:mw, (19LI9) ment ion t hoot soluble ul'2tl1ium c<?m~')ound s are reac1 ily 
absorbed on the l1ycll"ozide gels of iron, alUlUl111Um, and r,1i.lnSUne se. 
This Pl'OCeSS would account for tl1e concentl"at ion of uraniwn in 
1at er it e. . l\'Ioreovep, in compar illg Jc 11e la:cc;e <::illount, of seconc1a.ry 
hemat ite ut the surface to t,11e· small o.Tl1ount oi' pyrl'te be1m-1 the 

, . 

~ , I· 

.. 'r : ,., 

I 



- 3 -

water-table , it is evident that little 1'1" imal'"'Y uranium mineralizat ion 
would have to be present to give high counts in the abundant hematite 
o~ the laterite at the surface. 

B. Waterhouse. 

Area 

No.1 Prospect 

Ho.2Prospect 
~ a~ grid 
b traverse 

No. o~ 
Samples. 

88 

79 
27 

194 

Posit ive 
Cu --pj) 

21 0 

68 0 
0 0 

89 0 

Negative 

67 

11 
27 

105 

Two prospects, Nos. 1 and 2, were investigated in the 
Waterhouse area. J}he copper'-uranium assoc iat ion was present in 
either case, either directly or indirectly. 

The No.1 Prospect, a second order anomaly, consists o~ 
steeply dipping <;tuartzites, slates and tuffs of the Broaks Creek 
Group. The copper mineralization occurs in the <;tuartzites and the 
radio-activity is in the tuffs. The radid-active tuf~s and the 
copper-bearing <;tuartzites are separated by barren silicified slates. 
Although these rocks form a prominent ridge, laterites are absent, 
because of the homogeneous, compact and impervious nature of the 
beds and their resistance to weathering. 

The No.2 Prospect·was discovered by G.F. Joklik and it was 
not recorded as an anomaly by the airbOl"ne scintillometer. tl'he 
copper mineralizat ion is in the carbonaceous slates overlying the 
Minza Quartzite Breccia (Joklik, 1953a) of the Brocks Creek Group. 
The high radio-activity is associated with a hard carbonaceous-free 
section of the slate. No laterites are present over these rock 
types because they do not t'orm prominent ridges, outcrops are poor, 
and their lithology is unsuitable for extensive leaching and weathering. 

Results for the No.2 Prospect traverse, f'rom which samples 
were collected along an E-W line situated on the northern side of 
the creek which crosses the northern end of the anomaly, indicated 
that the copper mineralizat ion does not extend north o~ the creek. 
The copper anomaly appears to continue to the south, but further 
sa~mpling would be re<;tuired to indicate its extent. 

Plans of the geochemical anomalies for each of these prospects 
are shown on Plates 1 and 2. The copper mineralization in each case 
is only. low-grade at the surface. The very-high results shown on 
the plan for No.2 Prospect are due to the very thin soil cover in 
the vicinity and ];:>ossible contamination from small pits in which 
malachite is exposed. 

c. Edith River. 

Area 

Tennysons 1:&' 

Regional Prospect 

Miscellaneous Samples 

:No. of 
Samples 

19 

16 

20 

55 

I'ositive 
Cu Pb Negative 

0 0 19 

12 0 4 

12 4 4 

24 4 27 

A short time was spent at Edith River as the geological 
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work was not suf1'iciently adv,;U1cec1 to enable an indication of' the 
are;;'tG,J in which geochemical prospect lng would l)e desirable. However, 
the resul'cs obtained on the s:.:mlples tested were of' interest to the 
geoloC;ist s workinG in the urea. 

'l'ennysons IF. 

At this prospect rad io-act i v ity and minor u,ranium 
mineralization was present in narrow hematite-apatite breccias and 
sugary quartz veins, which occupy e:d:;ensive shears in the Cullen 
Granite. 

All 19 soil samples were negative with respect to copper and 
lead. A rock Scm1l)le from the lode gave a medium copper test. '1' he 
results were not surprising as the soils are derived from an easily 
weathereel and coarse grained gr'anite, and their D01"OUS nature would 
pl'event the soluble metal salts beine; retained. 

2.'he area was not sufficiently irr'~erestingto \'Jurrant' further 
geochemical test; ing. 

Hegiona.Urosuect • 

This prospect, situated about 2 miles south-east of' the 
Yenberr ie lode, .cons ist s of a broad N-W tl"'end inr; shear zone in the 
Cullen Gx'anite :.:tnd is near the eastern contact with the Brocles Creek 
sediments. ~rhe uranium mineralization' (torbernite) and the, copper 
mineralization (ma.lachite-chalcocite) is present in siliceous l<;>des 
occupying the nwuerous shears and jOints, especially at their 
intersect iOllS in the gra-inite. 

Samples f'l"om L~ pOints, 20 ft. apart, over the outcrop 
ind icated low cOl)per in the soils, but very high copper tests were 
obtained on t;he rock samples. Soils both above a.nd below the outcrop, 
which is situated on the side o~ a hill, gave negative copper tests. 

l.1any small radio-active anomalies (up J~o 900counts/mlnute) 
were located in this area. Whenever the counts rose to 2X bacl{ground, 
torbel"nite could be exposed in the rocl-:s. Cappel"' mineralizat ion, in'· 

. the :Corra of' malachite and chalcocite, occul"red conSistently within . 
a few feet of' the torbernite. This is another case of the close 
ur:,:uliwll-copper association met with in other al"eas. Unfortunately 
all the Eel ith ~~ i vel" anol11Qlies nere too small to warrant further 
invest iga:t ion. 

Uiscelloneous Ssmples. 

Sample s of' l'oc1:s from oo:t C1"'Ol)S in Je he country sU.rl"ound ing 
Edith Hiver were brOUGht in by t be regional geologists and tested' .c:;:' 
for copper, lead, 2nd cobalt. 

, 
1).'11e mOi:d; interest inp' sanroles '.'Jere those from the Driffield "'" ~ Gl'eelc C01)pe1" l,its. f\ soil sample collected just n01"th of the pit 

:.:,Ctve u low-medium COl/pel" an,d a med io.111-h1gh leed test, l"eso.lt s which 
Lire (Luite significant when considex'ing a possible e)':tension of' Jehe 
co~per-Iead lode. An extrenely high lead test was obtained on a 
sample collected b;-/ H. (.Tone8 in tuff's of' the Brock's Creek Gl"OU1'), 
lu ,mj.les !::i.ll1. of' '1:;he I:It. Todd Battery. PUI"ther investigation and 
si;;\mpling of the ,\rea f'rom which the roole was collected, has l)een 
recommended. . 
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D. Sonth Allin;2.tor River. 

\ 

No. of Positive 
ell. Pb -'7"""""------------'---- Sm.lples Negative 

-------------------------~~-----
Coronat.ion IIill 

Costeans Ll. soil Lr9 0 0 L~9 
b rock 27 L~ 5 18 

GI'id a soil· I' -. 
0) 15 0 L~8 

b rock I" () 0 10 8 
l:~ i sceJ.laneous G. soil i.f 0 1 3 

b rock 3 0 0 3 

South Alligato:r .Eiver ~11.'~'\verse 27 2 LI 21 

South Jill iC;::!.tor Hill Traverse 21 6 7 10 

South Alligator Go::'.:.;e ~~rCl.vel'3e 8 3 0 5 

220 30 27 165 , 

-'--'--
The Coronation Hill· investigations occupied most of the 

tir.le s:pent. at. tho South Alllgato:r River. The tlu'eo South Alligator 
:. traverses \7ere an a:tternpt o.t reconn8.iss;;:mce pl'osJlectin[; for copper 

and lead in t J:1e vic tnity of Co1"o11at. ion Hill'. 

CoroYl.o.t :Lon Hill. 

~rhe uranium (torbernlte and alJ.tunite) anc1 copper mineraliza-
t ions .(moJ.acllite :';l.nc1 chalcoc lte) occur in separate areas 'on the steep 
northern slo}:e of Corono.t :Lon Hill. Corol1e<.t ion Hill is a prominent 
pec.1\: . 0\'1 ins to the resistant nature of the Phillil)s 01'ee};: SO.ndstone 
co.J)ping c~nc1 to the eztensive silicific:J.tion aftei~ faulting in the' 
orea. The o.bu.nd::::mt seconr:l<.:U"y uranimn minoralizat ion is present in'· 
an angular conclofuerate anc1 sheared tuff or rhyolites of uncertain -
8[';e. 'l'hese rocks outcrop hiZh Ul' the hill-slope and are' unconformably 
overlain by the PhU.lj.l,)s Creek Sandstone. At the bo.se of the hill . 
8.11c1 separate fror:l the uranium mine:'t:liztlt ion, chalcocite and 
malachi t e are O.8S0C i2.t ec1 wit 11 a t;tlw.rt z blow fill ing a 811ea1'. 

'1'he nse 0:fsoi1 as :.oJ. samylin~ mec1im:l on such a steep slope 
is rather Q.lJ.estiollable, the:::'e bein~ marw ac1ve1'se factors which may 
prevent a sUl'face eXl,)ress ion. of any mineral izat ion which may be 

. pl.'csent. ~Phe most impo:d.o.nt fClctor is perhaps the cons ic1erable 
overburden of Goil and rubble orj.gill.at ing from bar:'en rocJ:s ("the 
PhU.lipfj Gree}c 8::..mclstone) f'u.:::.,thel' up the hill. It 'Has considered 

- that samplinG of soils rJitllin one foot of the surfc.ce r/ou.ld be of 
little use and S['.r:11.")les colloctecl ::~t c1eT)ths belorl 3-1.J. feet would be 
more r'epresentat ive of the bec11'oc]C ii!llTI~d iately 'beneath them. Soil 
samples VJere taken o.t all c1ej)ths in the coste,uls but uni'ortunately 
all the result S ove:::' tho 1'21.a ionetr ic o.nomaly were absolutely 
negative VJith reG::~ec"c to (;Ol)J)e1' ancl lead. It is tluught, that 
reasonably extensive OI' high-grade copper mineJJClli;~at ion, in 
int imate assoc iO:G ion rJ ith the lU'Clnium, r:JOuld. have been representec1 by 
a copper anomaly, even in the surface soils. 

The negaJciVe re'3ults were ratber sur~!:.'ising 8.S it nas l(nOYI11 
t ha.t some tOl'be~('nite occtJ.l'l'ec1 rJith the 1118.in rac1 io-act i ve mineral 
HlJ.tLU1.ite. I{oc1;: samples containing torbel~nite naturally gave 
posit i ve C01)pel' tests VI it h t 11e . d it hizone ,but even these results 
V·JC1''3 not i;'.S 11i[:;h as expected. ~ '1'11e J)l'oblem. resolves itself into :five 
possibilities, each of which will be considered in turn. They are: 

(a) t here is tnsufric ient t orberl1it e to give detectable amount s of 
copper in the soils; 

(b) t.he .torbo):'nite does not 'Heather readily ancl the copper is then 
held back in the rocks; 

(c). the torbernitc vJeathers so r[;lpidJ.~r that the copper has been 
cOlnr)letely removed from the co:Lls; 

t 
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(d) the dilute hydrochloric acid used for the extractions did not 
extract. the copper from the torbeX'nite; and 

(e) too much dilution of soils from mineralized 1"oc1l:s by soil from 
barren rocks at higher levels. 

(a) Insqffic ient torberni te. This may be the majol~ factor causing 
the lack of positive tests. Radiometric assay results for the lode 
material were only in the range 0.1-0.157~ U308. From hand specimens 
the amount of torbernite is estimated as less than one terrGh that of 
autunite, i.e. there is less than 0.01% torbernite in the rocks. As 
copper constitutes only 6% of the torbernite the copper percentage 
of the rock is reduced to less than 0.0006%. During soil forming 
processes it is not likely that all this available copper would be 
incorporated in the soil and another 10% reduction is assumed. This 
leaves less than 0.0001% copper in the soil, provided the soil is 
derived from bedrock containing over 0.1~1o U308- With a maximum 
copper content of 1 p.p.m. in the soils an efficient extraction 
procedure would be necessary to indicate a copper anomaly. The 
"acid soluble tt port ion of the copper pl"'esent mar not be suf'fic ient to 
produce positive tests with dithizone. 

. It is no~ sur~rising, from the above discussion, that the 
SOlIs on Ooronatlon Hlll gave negative copper tests. In fact the 
:c:esults tend.to indicate ~he a?vantages of the dithizone technique, 
1n that it wlll not detec~ sucn low grade copper mineralization. 

band c Torbernite weathel'ling. Uranium is generally considered 
o be a very mobile e ement in the weathering zone. It is not +ikely 

that torbernite would be so resistant to weathering, that it would be 
incorporated in the soil as the mineral, without decOml)Osition taking 
place. Under some weathering condit ions this could perhaps haupen, 
but as acid conditions probably prevail at Ooronation Hill it 1s more 
likely that weathering of the radio-active minerals has been 
extremely rapid, and with the heavy deluges of rain in summer the pro­
duct s have been quickly washed downhill. Most of the copper from the 
torbernite would thus be rapidly dispersed, mruring its detection in 
the soil almost impossible with the use of present field methods. 

(d) Extraction medium. The geochemical tests were all carried out 
using O.OlN hydrochloric acid as extraction medium. This rnay not 
have been the most desirable acid and strength, and it was found that 
only traces of torbernite would dissolve in it. Better solution was 
obtained with IN and concentrated hydrochloric acid, but even with 
these strengths positive copper tests were not obtained ~or the soils. 
Nitric acid, in which torberni"te is more soluble, would have been 
more suitable. This acid, however, was not available. 

Recent trends in geochemical prospecting techniques in America 
have been towards more vigorous extraction procedures than those used 
in the present survey. Owing to the insolubility of torbernite in 
dilute hydrochloric acid, it is evident that such procedures should 
also be adopted in some of' the N. T. uranium areas. The simple acid 
extraction is particularly suitable for mineralization in which 
carbonates are predominant but inadequate when the mineralization is 
phosphate-rich {as at parts of Ooronation Hill). This does not 
necessarily invalidate the present work in such areas as when the 
copper-uranium association occurs (other than as torbernite) the 
copper is norn~lly present as carbonate and the dilute acid extrac­
tion procedure is applicable. 

(e) Dilution by barren soils. Whenever mineralization occurs on the 
side of a hill there is dilution of the ore mine7als in the soil 
derived from the mineralized rock by soil from the barren rocks 
(Phillips Creek Sandstone) above the mineralization. This dilution 
would be extensive at Ooronation Hill, where the slope is very 
steep and where the barren rocks tend to form more soil than do 
the mineralized rocks. The negative copper tests at the surface 
may be due to this dilution factor, but it does not extirely account 
for the nei--:rat ive results for samples ~rom deeper horizons. 

C) -. 

Sun~rizin~ the above discussion, it is possible that the 
negative copper re~ults obtained over the radiometric anomaly at 
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Coronntion Hill were dll.e, firstly to no oOI>per minerD-ls und 
insuffie ien~ "Gorbc:;'1nJ.te in t he :~one of uranium minel'nl i2:at ion, 
secondly to the l'C'.llid leo.e11i11[; of the small tro.eeG of 00P1)er/ \"/hic11 
may ho.ve reaeJ1ecl tlle soils, Clnd thil"dl~i to the extensive dilution of 
soil:L'l'om minel'.:tl izeu x'oek by' r:;oj.l from higher barren PhilJ. i118 Cl"'eelc . 
Sa~1d st one. 

It 1'.11.:1.8'[: l'lOt be :rOl' [;o,!;"t 011, hOVJ0ve:c', t hnt 001'1')01" mi1l01"t:'l.1 izut ion 
is p:ccGent in the C:\recl, only .300 feet north of the l;:noVJn l'adioo.etive 
miner::llizcltion. I,iQh~ehite exists o.t the BurfD.ee j.11 the vicinity of 
the Cl\1.<:~rt ::~ blo\'l dOVIn-hill from the uranium del)OS it. 11hi8 is £mother 
e;cai.l.J)le of the :!ers ir:;t ent eOl)per-iJ.j:·Lll1ium "W80C iat ion, VJhich oecu.;:':;; at 
1110[),(; of t.he 1':'0];'t11011 11 'llerritol'Y ro.dio-active de}Josit~s.· In this (,;;J.se 
the Lu',s.niulli. uuel COl)l)~r are not int inl8.toly associated at the surface 
as at ~hitefs Deposit, ~um Jungle. 

The ab sellce of an int imat e eOJJper-uro.nium assoc iat ion in the 
seconc1~t:i.'Y minerE;lizo.tion lJl<::I.Y indicate the absence of a primary zone 
j.n the imrnedic.te vicinity. If the assum:ption that copper and 
ur:::nitJ.i'.1. do aCCOnpo.l1Y e.:~cl1 othel~ nt the uranium deI)Osits in the 
l':orthel"n'llerritol'Y is correct, then the two de::;:Josits, Co:cono.tion Iiill 
r:n.d Dyson's, rn<.l.Y be eXl)lained by this theor~r. Drillinc at each deposit 

. has not l'evealcd Ill' j,mc~.l'Y minel'al j.zc. t ion. 
Qftl b.clj 

DUl'inS the \"lent he:d.nc; of the P11 imary co~mer-ul~C1.nium).t 11e1"8 
will be tOt certo.il1 clrllOUl'l.t of f':~"8.ctionation oi' the cODper and Ul'c.niLU11 
minerals, but whilst }11"irlcn'y rilinerc.lizution is still present, the 
pl'ocess will not be suf:E'ic:i.ently selective to produce ,n complete 
se:rnrat ion. lIoVlever, [;1.S soon [t8 the 011 j.ginal 1)1" ili}Ct1"Y cTel)Ocit has been 
oor:lplet ely weat l1ercrJ the secol1rj[1.l'Y iTlillel"als IN ill cont inue to Se1)c.ra·ce 
o.nd eventually D COTI1I)J.ete sepD.l'CtJG iOTl. of' ul".;mium fl~om copper minerals 
should be effected, dU.e to theil~ different -oehLwiol1.;y, to solvents und 
other 1i1e8.thel"ing aGents. Thu.s it could be possible to c;et n secondary 
urcmiLul1 deposit in \vhich COI)per m:Lnel'uls are absent even thou,?;h they 
\'Iere p:eesent in t he pI'imary deJ)osi t • 

. 'l'heco},Jper mineral izat ion at Coronat ion Hill coulc1 nave 
or j.2inat ed from the SD.me pI' ir:lcn~y sonl'ce s as tho uX"anium ,and have 
been concGntrCl'l;8Cl by 10tte1'" processes.· p,1ate 3 shows the l)Osit, ion of 
the cO:Dper ':!l1oi'il::".ly, v/hich extends down-h .. ill from the (lUartz-blow 
v/hel'e copper mine:C'als are ex],osed, uncl it s l"elGt ion tot he cost eQns 
and shaft in which uranium rnineralizo.tion vias discovered •. 

When soil siJmplin[~ f2 ileel to Tevci::.l the presence. of a 
e;eochemical cnorrv.:tly over the urc:mill.m deposit tho SaJi1liling of 1"oc1:s 

, ','las unde1'tal;:en. '.i.lhis WL\S confined to the eastel"n side of the hill 
I 
1 . rJl1e1'8 the roo1es, Dw.inly tuffs or rhyolites 8.nd slaJGes,. have no soil 
1\ .. cover. Of the Ir5 s8.nlples, Lrr;uve ~)ositive copper tests and 15 gave 

pos it ive. lead result s. J:J.1e \'Je2.k lead anomaly which V/C'.::; ind icated 
I is s110\,111 on Plc-.te L~. 1.Vhether this J.e['.c1 is rclti.ted to ,,'my primary or 
I second::l.l'Y uranium r,linel'alj,:;;o.t ton, or neithel', is 8. matter fOl" con-
I jeci;\.J.re •. 1:Iolecul:;;l~ weisht dete:cmil1Cttions i'l12;';T inclicute thnt the lead 
I is 'III'e-sent in the forli1 of the Pb206 and J?b207 isotopes, '.;/hich are the 

II el1c1~nroducts of.' U238 and 1]235 c1isinteC;l'atioD.s l"espectively. R::ml:ama. 
I c'nc1 SL~h!.:\m(l (l9Lr9). state that these ti'JO lead isotopes are formed in 
I,' the lJ.r:::miuEl disinteGration ::.:mrJ accumtJ.I~).te in the uraniferous 
! !·:1i1l'3:('c~ls. Ii' the J.eClc1 \']e1"'e cl\J.G to the r:linernl kasolite, 1'1). U02· 

S iO:.,. I'~:20 or rllore comrnon lead Llinel'als, higher le8.(l r~sult s VJould 
' .. .:.·:i ':-=:8r:. expcctecl., altllou~)l ninute amounts of these nnnerals conlc1 
~~. t,:. :: :',3Se!lt.· " 

TIadiomctric assays with u very sensitive type of Beta-Ga~na 
~~at er,leter were c['.1'1' ied ou:~ on r.l2.Dy of t he Corol'~a~.:; ion Hill so il sample s 
b~T c;eophysicist LA. LWlILW. q£ ~l1e 46 sCU1l1")les testecl 30 as.s8.yec1 less 
them 0 .. 0176 eU30e, 8 riere 0.01:;;, 6 rlere 0_.02%, a.nd o~le O.OL~~o. In 
eV(3ry case the l'csults gl'8at,e:::' t110.n 0.0176 were obt~uned on sc.mples 
from the 10\'/er horisons of the costeans. 'rhese l1esults tend to con­
firm the previous observat ions re:~m.'dinc; cl ilut ion near the surface q,Y 
bm'ren sOll from above and of Nmicl leaching of the minerals in the j: 
soil near the surface. 

Lack 01 ... eq,ui]Jrilent and rea[:;ent s prevented the c1evelopment of a 
raIJid field test for' Ll.l":.:mium. If' necessary, laboratory worl;;: rlill be 
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carried out on such a test before the next field season. 

Soil sampling along three traverses was carried out in the 
vicinity of Cororu?tion Hill, firstly as a test for reconnaisst'U1ce 
geochemical prospecting and secondly, as an attempt to locate any 
extension or recurrence of the COl""onation Hill mineralizat iOn. 

South AlligaJ!or RiveI' Traverse. Twenty seven samples were collected 
at 100 ft. intervals from a traverse bearing 2800 and along the 
northern flank of the western extension of Coronation Hill. The only 
two positive copper results were at the eastern end of the traverse 
and associated with the Coronation Hill copper mineralization. Four 
dispersed low lead results were not sufficiently interesting to 
warrant further investigation. 

South Alligator Hill Traverse. This traverse was along the northern 
slopes of the ridges to the south-east of Ooronat ion Hill. Twenty­
one samples were collected at 100-200 ft. intervals. Six gave low 
copper tests and five gave· low lead tests. The results indicate that 
mineralization near the tops of the ridges (fault rocks and slates) 
is unlikely. 

South Alligator Gorge Samples. 'Eight grab samples were collected in 
a short gorge south-east of the eastern end of the Alligator Hill 
traverse, where extensive f"aulting occurs along the same trend as 
the faulting on Coronation Hill. Three low copper tests were obtained 
and further sampling was not warranted. 

Although no significant results were obtained from these 
three traverses, they suppl ied some useful inf'ormat ion on the met bod 
of approach for regional geochemical prospect ing in this type of 
country. 

E. Rum tTungle. 

Al"ea / No. of 
Samples 

Brown's Deposit 27 

M~. Fitch 208 

Rum Jungle Creek 42 

Power Plant Anomaly 26 

Railway Gossans 26 

Posit ive 
Ou :Pb 

19 24 

129 11 

29 25 

0 0 

15 13 

------------,--~------------------------~~--~-----------------------------

329 192 73 

Brown's Deposit,. 

Negative 

3 

79 

11 

26 

6 

125 

Twenty-seven samples were collected from a traverse over 
this deposit to obtain some data on the prospecting criteria for 
the Rum Jungle area. The traverse was made approximately at right 
angles to the strike of' the slate and limestone of the Brocks Creek 
Group emba~lment into the Rum Jungle Granite. Brown's Deposit is 
situated near the slate and limestone junction. outcrops are poor 
at Brown's Deposit and the shale and limestone yield a thick red 
soil, which is ideal f'or geochemical sampling. The traverse was 
conmlenced at the point, where the old Rura Jungle road crosses the 
East Finnis River, bearing was 1900 Mag., and sampling points were 
at 100 ft. intervals. Where possible two or more samples were 
collected from each hole, especially where the soils changed colour 
at depth. 

As expected, large strong copper and lead anomalies were· 
located. Although the surface is almost flat, with only a very gentle 
grade from the deposit to the East Finnis River, the copper anomaly 
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e:c-L e nd s fOl' over 700 feet t oW8.1'c1 s t. he river and t he lead' anot!i21y 
for over' 800 feet. Such un extensive dispersion over a flat sUl'fQce 
\'lith deep soil cover could only ind tc.~x~e a large, l"easonabl~r hiCh­
arade copper-lead deposit. The lend results were consistently very­
high in the 0. nonKl 1 0 L1.S. :wne, b6in;:"1" o:f the same order as those obtninec.1 
at liit. Isa ill 1952 (De".Jm:l.lll, 1953). 

!.It. Pitch. 

This are;:, hud ~11I'eady been thoroughly invest igc.ted by 
'J.1e:C'ritol'Y Enterprises J;·ty. IJtd. and 'costeanin:3 had been carried out 
along the limes'Gone-f31:;1.te contact (Ih'ocks Creek Group), 600 feet. v/est 
of the ;·.:t. Pitch G1'L"tnite contact. L[:iterites wer.e 2.bsent over the 
slates and limestones which yield a thick deep chocolate coloured 
soil. SeconclQry detrital "later'ite" occurs at a. lower level to the 
west of the slates as a river terrQce conzlon~rate. Once again .. 
s~lm:(Jlille over' this type of' 12:cer'ite was avoided, because they have no 
reL~t ionship \'lith the uncJel'lying :i~'ormat ions. . 

'rhe costecms pe1'mitted easy Gnci rapid sampling and salil}.-)les 
could be collected f:f'onl any level between the surface and bedrock 
(except. in SOllle limes'l.~one soils where costeans up 'GO 17' 6 11 deep did 
not expose bedrock) • 

The· COI)per l'esults, which ar'e presented. on Plate 5, 3.1'e. of 
particular inte1'est. The positive tests extend [u'ound the limestone­
slate. contL"tct. and are at their maximwn in the western sect ion of the 
ore2. 

'1'he ndneralization W~)S thousht to have been coTtrined to the 
ares between tl1e slate-limestone contact und s. silicified marker 
horizon not far i'rom the co.ntact, but the 'geochemical results indicate 
that copper mineralization may Cllso occur in the vicinity of the low 
'ridge to the west, which' was not covered by the survey. Soils in 
this 8.rea ;';1.re not very dee]? <:mc1 th.e impol~tance of the high copper 
resu.1t s shou1c1 not be over-est ir:latecl. 

COTllJel' ,TfLineraliznt ion may also occur out side the lir.18stone 
in the eastern portion of the area. Halachite h~s bee~ exposed in n 
sfial10w pit in the limestone soils. A traverse was propos~d for thii 
sector, but no time wns t=lvnila1)le for the collection 01" the saEl}?les. 

The few positive lead re~ults were lOw and widely· disperse~ 
and of no inter'est in the interprete.t ion •. 

Surface s8m:nles col1ecteclbei'ore costeaning over. 3. newly 
dj.scoverecl racli.oi"aetric Dll.omaly in silicified carbol"!.aceous slo.tes ...... 
Cave negative coppe~ tests, exce~t for one lOD result 150 ft. soutt 
of the anolimJ.y. IIO'!leVel' a :2ock samI)le tc.l;;:en from bedrock in Ho.9 
cost ean eave :J. vel'y-hizh CO]!!!8r l~e sult. PUI't hel' "-;01"],;: in cost eans 
7, 9 c~nd lLt HolY l)l'ove of int ere st. 

In [':E:Jleral it VJ;;.lS fonnel that copper tendecl to concentrCl·Ge 
11.e::l1' the surface of' the dee}? bl'own soils derived :fl~om limestone, 
~hereas over s18tes the copper results deb~e&sed from bedrock to the 
surf;;''l,ce. Ho'.';eve::' the dec:f'e;:.l.se ""Jas not su.f'fic ient to IJrevent. t he use 
of sll.r:face 3Cn~lI)1e..E! f'0l~ outlirlin:::; tIle Seochemical anomalies. 

!. : :;' Hum <.Tune;J.e Creek. 

,', . 
':.,''). 

,I:!) 

TI1e nnoma1y at Hum JUTJEle O::,'eel~ vIas first inc1 icated by the 
[lLcborne scint illometer, 8ne1 in 1952 it rms ins}Jectecl by H. H. Pisher 
cii1Cl l~. S. LIatlleson, geolOGists o:f the Bureau of Llineral ResoLU'ces. 
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SC,illplt n .c: '.'las C1;,'l~:"'ied ont ::.\lo:..l'~ :j t,I'D.VGrSes, ':lll l'unnin::; 
Llon,: the lOOH, 5008, and 1800S lilles r8s))ectively, and r).:.lssing 
the ]Jreviously discovered radior,letric anonlC11ies. ' 

" 

'The result s were mo::;t encouJ:·acin~~. Samples from the 100~T 
tl':':1Vel'Se, alon,;~ the nortlle:cn sIde of' the 10vI ridee, gave both vel"\~r-
11i8'h copper and leacl .:::'8 suIt s. Coppe::'1 test s v,:u'ied :from high at U10 
east,~rn end, to ver'y-hi::-)l 300 ft. ',713 ,then mec1iumf'ol" anot;::;:~, 
300 :ft. and ve:: .. y-hiCh OV01' tho ne.:-:t L~OO ft. west. The mostwecte:.';'l. 
sample, at the 1:-8 lJ::lse line, ~ave only a truce of copper. 

In the costean, vl11ic11 crossed, the traverse at right ~ngles 
e[tst~ of tne IOOE 1113[:;, the co}ypeX' ,ref,mlts were somewhatloVlel", 
varyin~ from mediulrt to v8:::oy-11io;11. A sample of' 1::1 mottled green l'oc1-:: 
from tne costeal1 and on the lOON line eave an extreme13t high COD1)el'1 
test. Although Green in colour, t.his X'oc1;: rJt:'lS not eXI)ected to be' , 
the rna in source of' t he copper test s." in t he soil. ' , 

':Phe lead results for the lOOlT traverr:ie we're ,'consistently, 
vel"y-high along the entire 900 ft. of' the traverse, and also tn the 
costean. Both C0111)e1" <.mc1 lead result s fOl" this al'ea al"e shown on 

: Plate 6. No positive cobalt tests were obtained. 

In general the result s fOl' the lOON' trcwerse are of the 
~ same oruel'" as those obtained (It Brown's Deposit, although there is, 

no visible minercl.l izat ion in the Hum Jungle Creele area •. This may, 
mean a mo:ce ext.ensive hi,zh-[3rade deposit at ,depth and even if no' 
sl.1.l'face indications tu'e discovered, diamond dl'i11ing ,in this area 
should be warl'arrted. However, with such high and consistent lead 
tests it should be possible to locate ,the source of the lead in the 
soils by costeaning. 

'1'he 500S tl'uverse, on the southern slope of the low ridge 
already ment ioned, extended Trom the lJ-8 base line to the 700:8: peg­
'l'11e positive coppel' and lead results did not persist as in the lOOH 
trCivel'se. '£\"0 very-high copper tests at the, 300g and 700F.i pegs . 
indicated the ])resence of coppel', but all o'Gher samples wel"'e eithel' 
low or riegative. A wealc lead anomaly Wi:).G discovered, at the western 
end of' the travepse over a lencth of.' 300 feet, but ttll other lead 
tests were negative. 

Samples from the 1800S t,raverse, f'rom the N-S base line to 
600w were entirely negative with respect, to both copper and ,lead. 

The o,rea us a whole is of' interest. There are tru:'e,e seuarate 
1"'adiOiuetric anomalies, one w1th which there ,is a definite copper and 

.lead €l..$sociation, another with ;;7hic11 sorae coppel'" and lead may be, 
associated, and the othel" :;rl; v/11ic11 both coppe.l" and lead ':lre entil'e1y 
absent. Results o:f costeaning and' other wOl'k by T.r~. P., geologists will 
be of ge,ochem1cal interest. . ,--

Further geochemical pros}Ject ing should be ca1'1"ied OU'G in this 
area. to ascertain the extent of the copper t'i.nd lead cU1omalies. This 
work should include a cont inuat ion of' tIle lOON tl'avel"se both to the 
east and the \"Jes'~, an extension, of' the 500S tl'aVel'Se to the east, 
and at least one traverse beaI'ing N-S, prefel'ab1y thI'ough the, 300m 
peg ,of the E-W base l~ne •. 

Powe:e-Plant Anomnly. 

A stron:::: self potent ial anomaly was discovered over the 
Finniss rUvel', north of Brown's Deposit by the geophysicists, and 

,geochemical test lng \'18.s. carriec1 out, to discoverA' whether the 
minerallzat ion, contained copper 01' lead. All 26 samples wel'e ner;at i ve 
with respect; to, these tvvo metals on the SP anomaly was ~j?paJ'ently , 
due to the, massive fel"ruginous outcro:ps in the s'l"ea. Tne homogeneous, 
compact structure of ""he iron l:md the relict structures in the iron 
outcrop, pl"'obably l'ep:;. .... esent extensive leaching I.:mc1 replucem~nt of 
1 inE:stone. 

Railway G'ossan. 

T t . p-o" ',1 U1.1.d I'ool~ 13an1',[,)'].0;:; "';131'0 co1.J.e ct. ec1 :t':r.'Qlll 1,;1 0:,1(1. ,wen'y-s:tX - ... , ' 
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ovor a small outcrop of boxwod;:-type cossan situ.ated on the west 
[~ic1e of the l'OCld from Hum J\ml3'le Sidins to LTt. Pitch, about one mile 
from the sid in.':.;. ~lhe 8.l"oa was recommended fOI" testing by P. 
1<'1'0 nkov i ch. 

The boxriOrks o~J,tcrop between sand~r Quart:-o::ites to the west 
and (lUartz it es wit 11 int el'bedded bl'ecc iat eel hemat ized slates to the 
eo,st. 'rhe boxwor1<.:s are rhomb shaped and apparently represent the 
silicified relicf:) of' a calcite mosaic in. a coarse, recrystallized 
limestone, intoI'beddec1 rJith the pl'eelominant quartzite horizon. 

The .l'esults indicateel both weak copper and lead anomalies, 
which coincided VJith the outcrOl). It is not likely that any of' the 
boxr/ol'lcs are due to copper or l~ad sull)hic1es in the original calcite •. 

CO::.:C:::XTS 10:.[8 

Although the results of the geochemical prospecting vere 
. neGative in some :011'oas, they r/ere f8.r from disappointing, and in othel' 

areCiS they were most encoux'8.r;ing. It is interes·t ing .to ooserve' that.,... 
whe:cever the ;~eochemic8.1 results '/,e1'e entirely negative (e.t. . 
Broelribb and PraseI' Anomalies), no uranium minerals have yet been . 
discovered, even after much intensive work hy the geologisJlis. 

1'he copper-l1,:caniUill assoc iat ion occuI'red at all the pl"ospect s 
l"ihere uranium had been discovered. In places, the assoc iat ion between 
copper and uraniLU11 minerals was int imnte, whereas in others, severa]1 
hundreds of feet separated the two tYDes of mineralization. The 
theol'~r is advanced by ;\. H. Debnam, that where an intimate association' 
(other than 0.8 tOi'bernite) is l)resent, primary mineraliza.tion vvill 
be :found to e:;:ist, but wl1ere several hundreds of' feet serJarate the 
different occurl"ences only secondary uranium mineralizat ion is 

. present. 

:.1.

1 

All lC110\'~'11 ancl l1ervly d i SCOV8I1 ed Ul'eas COllta ini11g .copper 
, mineralization should be testeCl for radio-activity 'i/ith ratemeters. 
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The results in theRwn Jungle area were particularly 
encouraging and the geologists of T.E.:!? showed c;reat interest in 
them. It ViaS c;enerally considered that this t;)rpe of prospect ing -­
\'lOuld be extl'el1lely useful for regional prospect ins; fOl' copper, lead--
und uranium in this district. . 

, ,. 

A more suitable method of classifying the results should be 
developed to give them more. o:f a quantitative significance. The 
system of elenotil1g a result as a l'!1l1.1tiple oi' bD,ckground (e.g. 8X) 
would be useful. It would then be possible to distinl3'uish between 
two results o.t presenJIi' elesigmd;ecl as very-high, although one' may be . J 

only lOOX o.ud the othel' '1000:\ bac};:ground. A neater plan of the 
l'esults, showing X background contours, \'/ould be evolved. 

A direct m.ethod for ur8.nium was not used in the pI'esent 
invest ic;nt ions, clue mainly to lack of equipment, the coppel'-uranium­
lead assoc iat ions beir~r'; :.L'eliec.1 upon to give the reg,uil'ecl ul'aniWil 
ind icat ions. 

Hor/ever, fo.ture· 'NOI']': should include direct ur~1nil1.l11 methods. 
A fusion and fluorescence technique could be used for minute traces 
of ul'onium in sotls or plants (GL1'tt8.g and Grimaldi, 1951). ': . 
Geobotanical teclmiQues h:jve i'ecently been develol)(3c1 in the U. S. A. 
(Condon, 1953), and they shm'J Sl'eat. promise. 

Geocher:lieal anel n'sobot::Ulicc,l l')ethods of' ll.rc..nium prosl)ect ing 
have two d ist inct 8clvc.:int~~g~s' over the rat enet e1'"'s, \'Jhich are In use 
c.t 3,.,r8sent. PirGtly, a thick soil covel', which is suffici~nt to 
:::"S'I-:::-_":. l'c,dio-o.ctivity l'ee.ching the Sll.l'I·"'tce, is ideGlly sUl~ed, for, ' 
.. ::: ..... .,', .C'·- '.I.' C'~ 1 ~11i'(,\ ':"')c"'\"'l' '., 11."'. ~el':ondl v ·t he rcd.; emet ei' s cannot d 1st 1 n:'J'u.l ;:,;l1 .... .... ....... ~ .. -.J • , • ... • .... • _ ... .1 U ...". . '-.! r..J • . .. t~ , • 

i)et':. cen m.'8.nlum Qnd t hoI' ium r'::~c1 iat ions, rJhereas the chemical method :-; 
ident ify the rad ioact ive substance. 
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