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by
CeJ. Sullivanl and R,.S, Matheson®
ABSTRACT

Uranium mineralisetion was discovered in asseciation

with copper minerals at Rum Jungle in September 1949, and
investigations carried out since that time, and which are
8t11l proceeding, have led to the discovery of additional
ocourrences, &nd heve shown that the field is likely to prove
an important one, |
The prospects are mainly uranium-copper deposits,
but autunite deposits, which are poor in copper, also occur.
In addition, radioactivity hase becn found in a
bed of cqnglomarate over a length of 2,6 miles. No uranium
minerals have yet been positively tdentified from the outcrop
of this conglomerate, which shows no sign of sulphide
mineralization,
This paper presents a preliminary account of the

geology and type of mineralization in the Rum Jungle area,

SITUATION

The Rum Jungle uranium-copper deposite are situated
approximately 66 miles south-south-east of the port of Darwin,
Northern Territory, Australia, and are 2} miles north-east of the
Rum Jungle Siding, which ie 656 miles by rail south of Darwin,

Rum Jungle is situated in the summer rainfall area and
the monsoonal wet season lasts from November to April inclusive.

HISTORY

Copper was discovered in the Rum Jungle area late in
the 19th century, and small parcels of secondary copper ore w:re
mined from shallow open-cuts and shafts., The occurrence of uranium

minerals in the area was not known, and the gone of primary
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minepalization was not adequately tested,

In September 1940, & prospector, J, White, after reading
& hendbook on prospecting for urénium issued by the Commonweslth
Buresu of Minerael Resourees, re-éxsmined the old copper workinge
snd submitted for exemination semples which were found to
contain torbernite snd uranium ochres, The discovery was inspected
by Buresu of Mineral Rescurses geclogiets and geophysiclets in
October 1949, and detailed investigationa in the area were commenced
by the Buresu in May 1950,

The known uranium deposits are situsted cn the southern
flank of a domsl structure in Pre-Cambrisn mets-sedinments, which
have been regionally folded and faulted and intruded by granite,
The sediments, which consist of interbedded grits, quarizites,
pebble beds, conglomerates, breceins, crysialline limestornes and
sletes (partly carboneceous and grephitie), are mainly shallow
water types, and are sssigned to the Brocks Creek Group of Lowey
Proterozoie age (Noskes 1, 1949).

_ The core of the domel structure is secupled by the
granitic complex, consisting of granite snd granitized sediments,
The core is sbout 10 miles from north to south, and averages sabout
6 miles from east to west, Quaris veins, representing et lemst
two periods of injJection, cocur in the ares,

Bagic dykes, which mery be younger in age than the grenite,
sre present, Superficial deposits of soil, alluvium snd laterite,
of Recent to Tertisry age, obscure the basement rocks in many
parts of the area,

Both regional and leeal folding and feulting of the
Broeks Creek Croup cccurred in the areg'lﬁ‘ﬁﬁmuaambriah times,

The Rum Jungle domel structure, and also adjeining
geological structures which have been investigated, are folded on
spproximetely north-south axes, and during this period of

1, Noakes, 1.C, 1949: A Geologicsl Reconnaissence of the Katherine-
Darwin Region, NMorthern Territory. Comwlth,
ophys. Bull. 16,




Fig. 1. Ceological Map Rum Jungle,
Northern Territory, Austreslia,



GEOLOGICAL MAP

RUM JUNGLE AREA.
NORTHERN TERRITORY, AUSTRALIA.

Interprefation based on regional and detailed mapping by
Bureau of Mineral Resources field parties.
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folding the incompetent slate formetions in the Brocks Creek Group
were internally folded and marked schistosity and clesvage were
developed in them,

Giant's Reef fault (Firure I), which intersects the
southern end of the Rum Jungle structure, is one of the most
striking structural features in the area. It trends north-
easterly, has a very steep variable dip, and a horizontal displacement
of 3! miles, the south-eastern side being displaced to the south-west.
large quartz reefs occur in places alonc the line of the fault,
which, from the exeamination of aerial photorravhs, is known to
continue to the south-west for at least 50 miles, Ruference to Flg,
I will show that, during faulting, & major east-pitching dragfold
developed in the formations of the Brocks Creek Group on the northern
side of Ciant's Reef, Detailed investipations have shown that the
formetions north of the fold axis have & general southerly dip,
while the formations south of it, representing the south-eastern
1imb of the drasgfold, are overturned to the north-west. An axial
plane shear perallel to (tient's Reef fault has developed in the
drapfold, end, 88 will be seen later in this report, one of the
authors (R.S.M.) considers it has had an important bearing on
ore deposition.

Other major faults psrallel to Gient's Reef fault
interseet the Bum Jungle structure, and parallel shearing hés no
doubt developed in many pleces during this period of faultinge

After the Gisnt's Reef period of faulting snother
period of faulting occurred in the area. This systen of cross-
faults strikes in & north-north-east to north-weet direction,

Thege faults have caused displacements of "iant's Reef fault, and

consequently slso of the axial plane shear of the dragfold

associated with it. They are, in part, also occupied by quartz,

Some post-ore eross-faults which may belong to this period of

faulting, or a still younger period, occur in the srea,
THE._DEPOSITS,

Five uranium prospects, namely Dyson's, White's Extended,
White's, Intermediste and Brown's prospects, are shown on the

accompanying plan (Figure 1); they occur at irregular intervals
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along sline trending in a north-essterly direction. Two additional
rrospecte, namely the Crater and Mt. Fitch prospects, occur outside
the map area, With the exception of the Crater prospect, which

is assoclieted with a conglomerate bed in & grit formation and which
may possibly be of detrital origin, all deposits are of hydrothermal
origin and sre¢ closely associated with the carbonaceous slates and
graphitic schists,

Exploratory work, which commenced in the area in 1950 and
is still in progress, has shown that White's and Dyson's Prospects
are likely to be the most important depoeits.

Copper mineralization i8 closely associated with the
uranium mineraligetion at White's, Intermediate and Brown's
prospeets, but at Dyson's and White's Extended prospects the
occurrence of copper minerals is extremely rare, The deposits
can therefore be conveniently separated for description on the
relative abundance of copper minerals,

At White's prospect, which can be regarded as a type
locelity for the copper-rioch uranium deposits, surface exposures
were not very impressive. The country rock slates are fairly
widely stained by secondary copper minerals, and small parcels
of secondary copper ore where mined in the early deys from shallow
workings, but & little torbernite occurred at the surface. Prospecting
work later revealed the presence of uranium ochres, including
phosphuranylite, in eddition to torbernite, in the oxidized gzone,
These secondary uranium minerals occurred in association with
azurite, malachite, iron oxides, and pseudomalachite and dihydrite
(alteration products of torbernite),

The primary minerals chalcopyrite, bournonite, bornite,
pyrite and uraninite first began to appear below .round water
level at 28 feet V,D, from the surface, and the secondary copper
sulphides, chalcocite and covellite were in evidence near the
water table, The primary minerals occur mainly as selective
replacements of bedding and of cleavage in the contorted graphitic
schist, but chalcopyrite, pyrite and uraninite have also been
found in quartz veinlets intersecting the carbonsceous slates and

graphitic schists,



Fig. 8. Down pitch (easterly) view of minor

anticlinal dragfold in carbonaceous elate

showing characteristics of primary

replacement ore, X2 natural sise,
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Some of the characteristics of the replacement ore are
shown in the photograph reproduced as Pipure 2, which gives a down-
piteh (essterly) view of & minor antielinal dregfold the limbs
- of which have been attenusted by sheapring, Chseleopyrite and
uraninite ocour as selestive replacements of certain beds end sleong
cleavage planes,

Exploration is &t present proceeding in the primery zone
and assaylng and geologieal mapping of cross—cuts have shown a more
- uniform distribution ¢of both uranium snd copper over & greamter width
than at.the surfeace, This is partly due to the strueture, but alse
~ strongly suggests extensive leaching and very localized secondery
enrichment in the oxidised mone, '

The deposits at Dyson's and White's Extended prospects
were obscured and both were found by geophysiocists using Geigep.

- Buller counters, Costeaning diselosed deposits containing sutunite
end urenium ochres, Dismond drilling has shown thet the secondary
urenium minersls persist to 100 feet vertical depth from the surface
snd, slthough pyrite occurs,; no primary uranium minerals have yet been
encountered, The oscurrence of copper minerals is rare at both
locelities, |

At Dyson's prospest the lode oceurs in close sssosietion
with thin beds of oarbonsuecus slatep, which are interbedded with
quertsite and limestons, Quartz veins some of which contain pyrite,
are present near ithe prospoet.

Due to peor core recovery and poor outerop condltions
the geology at White's EDxtended deposit is not yet clear, but
the lode appears to cceur in a brecolated Zone near the contaet
of slates and limestene, Quaris veins are also present near the
prospect. .
The Mt, Fitch prospest, 4] miles north-west of Brown's
prospect, conforms in gnnéml characteristics to the White's type
of deposit but the Crater type of deposit is unigue for the Rum

The Orater prospeet, which 1s situsted spproximately 3}
miles south-east of White's prospeet, and which was discovered by
one of the authors (R,8.,M:) and Ceophysicist D, Dyson in 10681, is
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a type locelity for & low=-grade radioactive eonglomerate bed
ocourring in a grit formstion of the Brook's Creek Group and known
to extend over a distance of about 2 miles. The conglomerate bed
is situated a short distance south of Junction with the granitiec
complex, and a major fault of the Giant's Reef system and several
minor faults of the aystem of cross-faults intersect the area,

A mineralogical examination of & sa ple of the richer
part of the conglome rate bed has been carried out, and it has been
suggested that the radiocactivity is due to detrital radioactive
minerals such as sircon, xenotime and monagite, but the results
are not conclusive, Radistion absorption tests suggest that uranium

is present and the occurrence of this radioactive congloms rate bed

in an area'where hydrothermal uranium deposits are known, suggests
that the radio-active minerals may have a hydrothermal rather than
a detrital origin,

It 18 thought that the deposit may represent the leached
outcrop of a bed which is richer in uranium minerals in depth,
The deposit will be tested by drilling in 1958,

THE MINERALIZATION ARD ITS CONTROL

It has been pointed out in the preceding section the main

uranium prospects occur irregularly along & line trending in a north
easterly direction, and that two types of deposits, namely copper-rich
and the copper-poor types, ocour,

Field investigations have shown thet an axial plane shear
has developed in the dragfold associated with the Giant's Reef
faulting, and because this shear follows closely the line of
mineralization it is considered by one of the authors (R.8.M.) to
heve an important bearing on ore deposition. It is expected that
it will be displaced similarly to Giant's Reef by the system of cross-
faults,

The known uranium prospects oceur at irregular intervals
but there appears to be some localization near the interseeiions of
the cross~faults with the axial plane shear, Although not shown
on the map a strong cross-fault is believed to occur in the vicinity
of Dyson's Prospeot, but its position hes not yet been accurately

fixed, The most favourable host roock for both uranium and copper
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deposition is carbonaceous slate, and it appears that deposition

has becn by selective replacement of carbonaceous slate beds adjacent
to their intersection with the axisl plane shear,

Mineragraphic investigations on primary ore from .uite's
PrOSpeot (St1llwell, 2 1950) have shown that a clos. zssocintion
exists between chalcopyrite and uraninite, and that the chalcorpyrite
has replaced uraninite and must therefore have crystallized later,
Available evidence is in favour of a combinsd uranium-copper
mineralization, However, while the copper mineralization is more or
lees restricted to the siate formation, uranium mineralization
persists north-eastwards into stratigraphically lower beds (e,ge
at Dyson's prospect). The most favourable enviromment for the
deposition of eopper minerale throughout the area has been the
carbonaceous beds in the slate formation., These have been selectively
replaced by the mineralizing solutions, deposition extending for
some distance in the beds from their Junction with the axial plane
shear, .

All xnown uranium prospecta occur on the southern side of
the axisl plene of the dregfold. At White's prospect the deposit
occurs 88 a north-easterly pitching truncated arch in carbonsceous
slates and graphitic echists aedjoining the shear, and avallable
information suggests that similar structural features are present
at Brown's prospect and probably elsewhere, Other carbonmceouB
beds ocour in the slate formastion, and there are good chances of
recurrence of ore deposition where they meel the axial plane shear,

A plan and section at White's prospect showing the geological
structure and the cccurrence and possible recurrence of ore appear
es Figure 3, The folds on the southern side of the axial plane shear
are known to pitch 30 degreece north-easterly, and observations on

lineation support this direction of pitch.

2, 8tiliwell, F.L., 1950: Uraninite from East FinnissvDepOSIt, Rum
Jungle, N.T, C,S,I.R,0, Mineragraphic
Investirations, Specisl Report.
Stillwell, F.L, 1951: Uraninite from Rum Jungle and Fergusson
River, |

C.5.,I.R, 0. Mineracraphic Tnvesti-ations,

Report No. 473,



Fig, 3. Diagramatic plan and section White's
Prospect, showing geological structure,

and the occurrence and possible recurrence

of ore,
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At present it appears, partiocularly at White's and
Brown's prospects, that copper minerals have a much wider
distribution than uranium minerals, but further exploration may
locate lenses of uranium ore that have not been indicated by surface
radiometric surveys. No ore occurrences have so far been proved on
the northern side of the axial plane of the dragfold, but there
appears to be no reason why they should be restricted entirely to
the southern side,

In addition to the main axiel plane shear it 18 thought
that other parallel shears of the Ciant's Reef system occur in the
area, and the favouradble carbonaceous beds could be mineralized
where they intersect the sheers,
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