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! ‘  YT BUMMARY .
_ o o v The Rum Jungle uranium-bearing ares is- situated ‘in the vmm ?sy of
. ' Rum J‘ungle railway siding 56 miles south of Darwin,

‘ ' The ares consists of interbedded, metamorphosed sedimentary rogks of
CR ' the Brosk's Creel Group of Lower Proterozoic age (I\!oakes, 1949) , which have been'
I C " f 'regwnally folded and faulied, and are intruded by granite and probably alsc by

-

"% .- younger basle dykes, Superficlal deposits of 3011 alluvium and 1atemte obsoure
the basement rocks over much of the area examined,
| Five uranium prospects, namsly, White's Prospect, Dyson's Proapeet,
Brown‘®s Prospesct,; Mt. Fltoh Prospect) and one other prospect have so far besn found
in the area, ' ' ‘

s o ‘ There ﬁavé bosen at lqast two periods of quartz injection in the area,

and it is comsidered that present evidence is in favour of fwo periods of minerale

. ¥ isation; the older copper and the younger uraniume This view im not supported by
mineragraghic investigations (Stillwell, 1950) which have so far been undertaken,
however, The primary uranium-bearing solutions emanating from the g;'anite are
thought to have entered the Brock®s Creck Group by means of a set of north-westerly
trending faulte, and depOs;i_tionAtb have ooccurred near the fauli;_si in slates, which

. are partly graﬁhi‘&ico With the exception of Dyson®s Prospect, where the geology
15 not so well known as elsewhere, all prospects are close to the No,2 L:’Lmestoneg-
, erd it _seenis likely that the limestone may have assisted in localising deposition,

b . N There is scope for further pros pect:mg in the area where other northe
wesi;erly faul?;s interseot the known i‘avoumble graphitio slatewlimestone belt, and
also where the,y igbersect arecas with a similer Jithological enmroment., The in- /
torsecilon with other fommation junctions may also be of 1r'f:eress'&a Thls control {
of deposition may extend outside the limits of the. area mappsde

. In the search farwnew deposits regioral mapping should be extended to
) enbmce at least a wide belt of the Brock's Cpesk Grou p surrounding the whole of
the Rum J’ungle grapitic complex . .. :

INTRODUCTION'
- During the period 10th October %o 15th November 1950, the writer
vigited the Rum Jungle area in order to direct the local and vegional geological
mapping, with a view to e stablishing the geclogical relationship between the various

prospacts, the mamer of occurrence of the ore bodies, and if possible the control
of ﬁn‘.neralisatiom The additional off'icers msde available for this work were
Geologists K.W.Be -Tten, Dods Cotes, N.J, MoKay and J, Sleiso
The regional mapging of the country exitending from the vicinity of the
- . - Mt, Fitch Prospeci; to Dyson®s Prospect, wes underteken by the writer and K.W.B, Iten,
. and a preliminary regional geological plan om a scale of 1,200 feet to 1 inch has
. i beenyrepared parstly by the use of aerial photographs and partly by traversing. A
~ mora Getailed plan on & scale of 400 feect to 1 inch of the country embracing
Dyson's, White's and Brown's Prospects, was prepared by D.J. Gates, and N.J. lMcKey,
while Jo Sleis mscisted H.J, Ward, who had been in charge of the mining work through-
cut the year, with the murface and underground mapping in the vicinity of the
prospectn themselves,
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" GENERAL DESCRIFPTION OF ARTA,

o 2 -

Owing %o the short time available for the field work, the presnnﬁ |
vapord mst be rogarded as a critical pralimln&ry gbtudy of the area to aid fu%uw&
planning, rather then as a complete investigatlonav levision will be necessary
when & thorough geological survey of ths ares is uanderiaken, ' -

Only the broader aspects of mineralisation are deal$ wlth in thig
report, atd the mining geolegy will be described in a veport beoing prepared by
H,J. Waxd, | ' . A - ' :

CGEOLOGY

White®s, Broma's, and}Dyson 8 uranivm prospechs are situvated approxe
imstely 2% miles north-east, and the M, Fitch prospect a.pprcxi.matt.ly 5% miles
north~west of Rum Jungle Sxding'whlch is 56 miles by rail scuth of Darwin, All
prospects are near the east branch of the Fimnies River,

These deposits occur in & group of Pre~Cambrien metamorphosed sedimente

. ary rocks, which have been regionally folded amd intruded by granite, and have

been correlated with the Bfock”s_Creek,Group of Lower Protevozoic age (Noakes;1949).
Basic dykes, which may be younger in age than the granite are alsc present, Super-

"'ficial deposits of soil, alluvium, or laterite, of Recent to Tertiary age, obscure

the basement vocks in many parts of the ares examined,

BROCK'S CHIFK GROUP

' The formatliong comprLalng the Bwock's Creek Group in the areak\whlch
has been invesfigated, consist of metamorphosed, interbedded, arenaccous rocks,
argillaceous rocks, ard limestonas, |

Arenaceous Rocks,

Three;gr;rc1pal arennceous formstions outernp in the area mapped,
mely9 The Mi, Fitch Quartzite which is the youngest that underlying the No,2

Limestone, and that underlying the Nool Limestone. ' The latter two formations will

be named at .some future date,

The Mt, Pitch Quartziﬁe eonsists chiefly of quarizites, but contains
some thin arglllaceous hands.

The formation underlying the No.2 Limestons consists chiefly of &

- mixture of quartzite, haematised querbzites, breccias, and grits, but some sandy

slates and slate occur in places over a narrow width near its Junction with the
Nc,é Limestone, This formatlion appeafé to Jems out in the direction of Mt, Fitch,
Ag will be seen below, the haematisation of the gquartzite breccia is regarded ag
part of the process of granitisations

The formation underlying the Ho.l Limestone consists chiefly of aren~ .
aceous rocks with subordinate interbedded sintes. The arenaceous rocks emsist of
quartzites and bfécciafconglomerates; whlch are extensively haematised near their
Jjunction with the granitic complex., Some silicification has probably also occurred.
Thé haematisation is thought to have occurred during the pericd of granitlsationm,
the source of the iron being some of the now granitised gediments, The brececis
conglomerate appsars to have been pariicularly suited to haématicsation, perhaps
because it offered relaiively casy access o iron-bearing solutions, or perhaps
becauge it has been enriched during granitisaiion by concentration of ivon originally
contained within i%. Field obacrvations suggest that it is very risky fo attanpd
correlation of the haema%isedlbedé, as diffeorent parts of o formation may be haem
atiged in different places. it ig mot yet clear where the haematissd breceias-con-
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glomerate near the railway line at the south-western end of Glant's Reef fiés into

“the geological section, but it can definitely not be correlated with that af th@

southern boundary of the northarn aranitic arede

Argillagceous Rockse

Two formations of argillaceous rocks, which are separated by the Mt,

" -Fitch Quartzite, occur in the ares, The formation étratigranhically below the

Mt. Plfch Quartzite oonsists of slates, graphitic slates and sandy slates, Some
lenses of siliclfied limestone occur within this forpation near its Junction wihk
the No,2 Limestone, The other slate formation, which so far has been less im=
portant economically, consists chiefly of slates and sandy slates,

The slate formatiorshave been incompebent during regiomal folding, and
the beds are contorted, The slates algo ghow silicification neay some of the
quartz veefs, and this is particularly noticeable in ths v1cinity of the Mt, Fitch
prospects: :

Two limestons formations, which can be conveniently referred to as the
No.1 and No,2 Limestones, vccur in the section, Both formations shcw conglderable
thinning in the direction of Mt. Fitch, Where seen in the fresh stete the lime=
stone is a white crystalline'metamorphosed rock, ranging from finely to coarsely
crystalline, with scattered patchea showing fﬁsette structure, The limestone
ranges in conposition from fairly pure limestons to sandy limestone, Ixtensive
silicification of the limestone has ogcurred; and & suite of gpecimens indicating
varioug stages in the process hes been obtained for the Bureau collection, The
silicification is believed to have occurred ‘chiefly during tﬁa period of granitic
intrusion, but BOMS, of i1t can possibly be attributed tb weathering procesnces,

As a reﬂult of metanorphisn an asbest;:orm mineral hes been developéé

in the 11mes ione in minerous places,

- GRAWITIC COMELEX.

This complex consists of undifferentiatedymassive granite, granitised

sediments and ouartz‘vefnse The grenite is believed %o hove been intruded combem-
poraneously with or during the perlod of regional folding,

Granites

~ The massive granite occurs throughout the ares as scattered gmall out-

“crops and large “rocks" protruding through granitised sediments or granitic soil,

It is a pink biotite grenite ranging from fine to coarse gréinede Jointing is well
showm in some of the large "rocks"; the principal divections of Jointing being
north-casterly, and belween W20°W and N60°%/. On the old east-west track, to the
e2pt of the reilway and north of the Finniss River, some narrow pegmatite dykes
can be seen shovring small displacements on faults striking NZOcﬁk
Gromitised Sedimsntse

' The granitised gediments are well developed around the wmargin of the

granitic complex, but isolated patchzs of them also occur within the complex at
gone distance from the boundaxy.

‘ Sericitisation is very noticeable in the granitised rocks near their
Junetion with the Broock's Creck Grbups and rocks representing intermediate stoges
in the granitisation process can be secn in several places, They have inherited

structure or composition from the rocks which have been granitised,
]
3 .
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_Quarty Veing,

Quért veins represanting at leas% two perioas of 1njeotxon have been
recoqnlsed in the area, .

The older is that represented by Giant’e Reef, which forme & prominent
ridge in the Rum Jungle avea, This reef is rather peculiar, and appears o con=
sist of a mixture Of.quartz'veine and veinlets and completely silicified mediments
of varidus types, Some of the small veinlets are entirely crystallines and show
"dog~tooth® structure suggesting mechenical fissure filling, It seem likely that
Giant’s Reef reprezents an early major fault lire, but confirmation of this will
only be obtained during future mapplng. Some small quartsz veins, which strike in
a north easterly direction, and which may belong %o the same period of injection as
Gient's Reef, have been noted in the Brock 8 Creek Group, for examahple, north-esst
end east of t, Burton,

s Refercnce to the accompanying regional plan will show that numerous -
. displacements of Glant's Reef hava ocourred on faults trending HZOQN and in places
quartz occurs in this system of faults. Yhis quartz represents the younger psriod
of. quartz injection, The quartz occupying'the faults trending W60V in the M,
Fitch area is believed to be of similar age, . 4

'. Quariz veins trending in a northerly direction also ocecur in aome parts
of the area, but they are not abundant, Soms of these veins undoubtedly belong
to the younger period of inJection, but both perioas are probably representeao
BASIC TNTRUSIVES., : | : _

A bouldery basic rock (probably dolerlte) forms prominent outorops in .

an ares of slates in the south-western corner of the area mappede Its trend is
not conformable wita the general strike of the Brook's Creek Group, and it im vre-
garded &s an intruﬂuveo_ The age of the dyke is yee not clear, but it Ls possibly
later in age than the granite,
Laterite. ,
Laterites of "avtiary aga ~hgeure the basement rocks in many parts
of tha area, but by a careful study of them inferences cen frequntly be made as
o the nature of the underlyiag rockde

Al the laterites are ferruginous to & varyling degree, and in places
appeér t0 consist almost entirely of irom oxides (limonite and haematita), in which
cass it is difficult to determine the nature of the underlying rocks., Elsewhers,
however, the following variations have been noted, Where the laterite overlies
ghales, it is generally bauxitic rather than ferruginous in composition, and some
parts confain shale fyagments, The laterite overlying the arenaceous rocks is gen-
erally gritty, while that overlying the limestones frequently shows a "worm hole"
structure and conbains fragments of gilicified limestona, o '

In one ayen of laterite, about 2000 feet north-wesgt of White's Prospeot, -

some nanganiferous laterite was notede
Snil and Alluviume

Scil and alluvium obsoure the underlying vocks over onnsiderable parts
" of the area exnmined., There are noticeable differences in goll typss based om the
‘nature of the underlying rocks, but no atiempt has yet boen made to study these

pupepficial deposits,



' QEOLOGICAL STRUCTURE.

Folding. ‘

The basement rooks of the ares have been regionally and lcsnlly
folded, faulteﬂ ana Jjointed in Pre~Cambrian ﬁimeso

Referenae o the geoloyical plan of the Katherine =~ Darwin Region
(Woskes, 1949), indlcates that the area under considevation is near the southern
end of a r:ughly elliptical granltio ares about 10 miles long and 2 to L milen
wideu

In the Rum Jungle arse the Brock“s Creek Group shay$~a'change from a
northerly strikeland ﬁesterly dip in the Mt, Pitch ares, $o an eastarly strike
and a goutherly dip near White s Prospect; which suggestis that the area is close
to, or actually on, the nose of a regional enticlinal fold pitching %o the south,
The approximate conformability of the granite boundary with the Brock®'s Cresk
Group, and the broad elliptical distribution of the gramitic core of the structure,
also Suggéqts that the south-pitching anticline is the southern nose of a brosd 4
domal structure the longer axis of which strikes in a northerly directions

During the regional folding of the Brock's Creeck Group the slate fore
mations were incompetent, end as e resulf were contorted by interml folding, and
a flow schigtosity, which frequently magks the bedaing, was develoyed°
Faulting, o .
' There were probably two periods of major founlting iﬁ the aren,
It is suspected that Giant‘'s Reef, which strikes in a noruhaeasterly
direction, represents s line of major faulting, which ocourred durxmq the early

' stages of regional folding, but further geological work is requred for confiye

mation, There maywbe some considerable displacement on this fault, There is
unfortunately no acrial photograﬁh coverage in the critical area; but aerial photda
graphs Nos. 3026 and 3027 of Tumbling Vaters Runm No.1ll indicate that the Glant's
Reef line persists for a considerable distance to the worth-east inio the granite
country, and may vepresent the north=vestern side of a fﬁﬁlt bloclk,

The sets of faults striking NéOQW end H20% are younger in age, and
ere considered to Lelong %o a period of faul%ing, which occurred towards the
latter stéges of regionul folding and granitic intrusion,

Small faults striking In other direetions are recorded in the mine
workings, but these are thought to be related to one or the other of the two main

systems of faults desoribed above.

Jointing, , A
Joints occur frequently in the granite %rocks", and their main frends

are northmﬁésterly and north=-sasterly, parallel to the directions of strike of the
two systems of major faulbs, . . A .
Parallel joints have also been noted in the quartzites and quartelte~
breccias of the Brock's Creék Groups Xt meems likely that this fracture pattern
would be developed in all the competeat beds of the Brock®s Creek Group, but ié

can only be seen in a few places.

THE MIHFRALISATION AND TTS ¢ EJTROLo

Investigations to date have indicated five main areas of wrapium
mineralisation, namely White! 8 Prospect, Dyson's Prospectg Brown's Prospec,
Mt. Pitch Prospect and an additionel prospect be%ween White's and Browm's Pru&p&ats.
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With the exception of Dyson's Prospsct, they ars &1 closely assooiated
with copper minaralisation, but from information below it will be seen thab this |
may ¢mly be fortuitous, ‘ | | |

White's Prosppct which is the site oi‘ the onginal amcovery, ouours

in an area of slates, and uranium wmineralisation therein appears to be clogely
agsociated with graphitic beds, "Uranium minerals that have so far been identified
~are the secondary minerals torbernite and phesphuranylite and the primsry mineral
uraninite. The copper minerals which occour include malachite, pseudo~-malachite ond
dihydrite (elteration products of torbernite), and chalcomriﬁe, some of the chalco~
pyrite occurring in quart.'éz in emsociation with -py}ijgteo The goneg of mineralisation
in the slates are disbturbed by minor faults, and 1% is not yet clear whether or

not the primary uranium mineralisation conforms with the primary copper minerale
isation, Several foults, which strile ¥20% and cause displacements of Giant's Reef,
- mush intersect the slates in the vicinity of White's Prospect, but nrone have so far
been exposed in the wor'kings. I% Ia possible that the sudden termination of the
~ limestone & short distance west of VWhite's Prospect may alsc be expleined by
faulting, B | | | |
Dyson's Prospect is situated in an area of slates, samd&r slates and quartzites,

- Copper mineralisation and - torbernite are both absent at this prospest. Uraniuvm
minerals present are pale greenish-yellow, limonitised auﬁunii;e, end & yellowisgh
ochre, The presence of autunite suggests & possible assmié.tion with ealcarecus
rocks, A reasonably strong 1120°% fault o and algo some winor faults, occur in the
area in which the find is situated,

Brown's Prospect is situated in an area of slates, vhich ig partly gmphit.zc, close
to their Junction gith the o. 2 Limestone, Geigerﬂl%hllcr work has :.nd:.catca that

an area of high radio aetlvz.ty occurs at the limestons=slafte Junction ‘near a

prc-bable fault, about 700 feet west of the Finniss Rivew, A few other mdn.o«acf:ive
high spotis have also been found westwerde along the same line, Torbernite is the
only mineral so far identified in this ayrea, and it is closely associated with
graphitic slate, Two lines of primary copper mineralisation associated with gquarts
veins occur in tho vicinity of Brown's Prospect, one along the limestome-slate
Junction, and the other, more important one, within the slates about 100 to 150
feet forther south. Both lines of mineralisation trend im an east to east~north-
eash direction end dip steeplst south, These lines show local drag and are breco—
iated and displaced at & few points along them, by faults trending N20%W, Little
work has yet been done on this prospech, |

Mt, Pitch Prospect is situated in an area of slates close to the western boundary

of the No,2 Limestones about &4} miles northwes$ of Brown's Prospect. Minor copper
deposition has occurred along both the western and eastern boundaries of the lime-
stone in this vicinity, and the area is intersected by several faulis sérilking
NﬁO(“V{ﬂwhichhave caused minor disnlacements, A yellowish radic-active mineral is
the only urapmiuwm besring minsyral so far sesn hers, but very little underground worlk
has yot bzen done.

There is another radio-active prospect; in this area in glates close
to the eastern bourdary of the limestone, about % mile south of the prospect re-
ferred to above, Srme copper miveralisaiion also occum in this vicinitys

!
\
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« Other Prospect. This vame is applied to the high radio-active area ocourring

on the north side and in the bend of the river between Phite's and Brown's Prog=
pectas, Thls prospect is again assboiated with slates (partily graphitic)9 close
to their junction with the Ro,2 Limmstu&a, and copper mineralisation and faulting
in & ¥20% direotion is also prescut, No uﬁdergrouna investigations have been
narrLed out yet on this prosnecto Specinmens of torbermite are reported to have
been seen in the areas A ' '

From a review of the information concerning the various prospects

'glven abovg, the follow1ng facts emerge,

(a) A1l prospects are situated close fo faults strlking
either N20%Y or N60%, The uranium miveralisation is
localised near the faulbs while copper mineralisation is
morea w1oespreado

(v) All prospects ogour im sholes (partly graphitic) and, with

~ the exception of Dyson's Prospect, where the geology is
not so well known, are close to & limestone formations

(a) There are indications of copper minerslisation at all
prospects with the exception of Dyson's Pros peoa where
autunite is present and torberrite is lacking, Copper

«  mineralisation therefore is no¥ necessarily assoclated
with uranium mineralisation, y

(8) The lines of copper mineralisation near Erown's Prospect

" aye displaced by the N20%W set of faults,

The mineralisation in the area can bé eyPlainéd as having occurred
either during ons nr two perionds, and the pranite magma is believed to have been

- the gource of the Pjnerallsing solutions,

-It is considered that available evidence is in favour of there belng
two separate periods of mineralisation, the youngest being the period of uranium
minepaligation, IU is thought that this view explains morxe sadisfactorily the
reason £or the localisation of uranium deposition near the faults, and it is
supported by the absence of indicationg of copper mineraligation at Dyson's Proge .
pect and the displacement of some of the copper lodes. A similar 1itholagica1
environent is believed to have been suited to both copper and uranium nineralisation,

~ Following the entry of the uraniun-bearing saluﬁionss by the north westerly faults,

it is possible that uranium depositioh could occur along favourable beds or in any
of the juints of the complicated patterny which must have been intersecteds Some
deposits could occupy Joints rgéfted to the earlier periods of movement,

If only one perind of mineralisation (that is mixed copper and uranium
mineralisation) has occurred in the area, them it is most likely older than the
north westerly faults, as copper lodes near Brown's Prospect are displaced by faults
of thig system, VWith this explanation_it is not very clear why uranium minerale
isation is localised in the copper lodes necer the faults, but it may be intensified
at these points az a result of secondary enrvichments An alternutive view is that
the period of mineralisation is younger than the'faulting, and that the wireralising
sgolutions entered by the faults and deposition by reo]acement occcurred in favourable
beds, which had previously been displaced by foulting.

\
\



Al : '0-'8-‘,

&5 S PROSTRDTTING RROORIIAT IS, s
4 .' . fThe bread control of ove deposililon thad is ivdicnted, supresis tli&&‘
theve are mmerous localitien warranting prospecting during fabure overutions
in the ares, A many of these localities Gelger-ifiller work would be handicanped
by & thick soll cover over the bagement rocks and bulldozing may be necsasary
before vesulte are obtained by radiownmetric surveys, The localities for prospecting
are ag followa gm ’ ' :
() Eml) arens where the woptheweaterly syaﬁem of f&u}.ta
interseot the favwurable graphitic slates near the Junotiom
‘of the Nio, 2 Limestons, or the contimation on the strike
of the favoursble hogt rocks at Dyson's Prospeat,
 {b) Obher snall srcas along the faults where ths 1ithologlesl
anviroaent my be slmilar, €.z, near the base of the o, 2
Limestone where nome sletes occur at its Juncilon before
‘the aremngeous yooks are eutered. |
. It ghould also be borne in mind during prospesting that psrallel une
mipped fanltliiey be mineralisded could cocur in the chsoured avems, The minerale
isation control suggested, very likely extends nutside the limits of the ares
mapped, avd future regional mapping shonld at loast enmbrese a wide belt of metaw
" pediments around the whole of the Rum Jungle grenitic complex, '

ACEINILEDOEIII S,
o mkamleag&m‘cs are given herewith of the willing co-operation of
* other genlogists comeated with the lnvestigationse The writer is pavticularly
ivdchted %o I, d. Vard, who pravideﬁ full information on gea_lagiaal work previously
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