[ 3

) REFERENCE CO™ .
c,eyg 3

COMMONWEALTH OF AUSTRALIA.

DEPARTMENT OF NATIONAL DEVELOPMENT.
BUREAU OF MINERAL RESOURCES
GEOLOGY AND GEOPHYSICS.

NON - LENDING COPY

NOT TG BE REMOVED RECORDS.
FROM LIBRARY

>
-
>
\at
Records 1954/26

REGIONAL GHROLOGY OF THE RUM JUNGLE DISTRICT,

NORTHERN TARRITORY, AUSTRALIA.,

e B e L L N B A LT R KN

by
F.J .Frankovich
- and

J «B.Firman

The information contained in this report has been obtained by the
Department of National Development, as part of the policy of the Common-
wealth Government, to assist in the exploration and development of mineral
resources. It may not be published in any form or used in a company

prospectus without the permission in writing of the Director, Bureau of
Mineral Resources, Geology and Geophysics.




REGIONAL GEOLOGY OF THE RUM JUNGLE DISTRICT, NORTHERN

TERRITORY, AUSTRALIA.

‘F.J. Frankovich.
' and
" J«Be Filrman.
_ Records 195./26

CONTENTS

a7C e

SUMMARY 1
INTRODUGTION 1
LOCAT ION 1
MINING HISTORY i
55JECTIVES OF SURVEY ’ 2
PREVIOUS WORK ) 2
METHOD h 2
GEOLOGY 3
GENERAL 3
METASED IMENTARY ROCKS 3
IGNEOUS ROCKS o 6
GEOLOGICAL STRUCTURES 7
Folding 7

Fgulting . 7.
GEOLOGICAL HISTORY 9
ECONOMIC GEOLOGY ’ 10
CONCLUSIONS 11
REFERENCES 12

| FLANS |
Plate No, - . Description. Scale.

1. Rum Jungle Digtrict Regional Geology. 1l inch = 2 miles.



SUMMARY,

The importance of the Rum Jungle deposits required a
geological survey of the surrounding district to determine whether
or not additional deposits were to be found., None have been found
as & result of the werk so far completed., This work 1s also
intended to contribute to a larger scale compilation of the regional
geology of the Northern Territory.

Rum Jungle ie centrally locatdd within the area which
extends 27,6 miles north-south and 20,2 miles esst-west within
the county of Palmerston, Northern Territory.

g " The rocks of the area include metasediments (some of which
are ;urfaceous) which are intruded by granite, quertz and quartz-
tourmaline veins and dolerite dykes., The metasediments are
agsigned to the Brock's Creek Group of Lower Proterozoic age, (Noakes,
1949).,' The original sediments were deposited in a shallow-water
geosynclinal environment close to a granitic (?) land-mass. Granites
intruded the sediments towards the close of geosynclinal development,
Diastrophism, which extended over a wide area, caused strong folding,
breccliation, possible thrust-faulting and transcurrent faulting close
to the granites.

Gold, copper, and uranium have been found and mined in the
- are8. The gold is associated with quartz and quartz-tourmaline
veins, The genesis of the copper and uranium deposits has not been
satisfactorily determined. Only uranium and assoclated copper are
\ being mined today.

IRTRODUCTICH
LOCATION

This report deals with the regional geology of the Hundred
of Goyder, and zrts of the Hunireds of Cavenagh, Colton, Howard,
Waterhouse and Playford, county of Palmerston, Northern Territory,
The area extends 27,6 miles north-south and 20.2 miles east~west with
Rum Jungle centrally situated within the area, The northern border
is near the 41 mile peg south of Darwin along the Stuart Highway,

MINING HISTORY

Golde Gold was worked late in the 19th Century in the viecinity of
Stapleton Siding on the Darwin-Birdum Reilwsy, The "Map of
Hetalliferous Regions, Northern Territory"” shows numsrous workings
in the area as the "Stapleton Mines" and as "Dean's Mine", J,V.
Parkes (1900) refers to the Stapleton Reef and to the Virginia Gold
Mine located 1% miles south-east of Stapleton Crossing. Ore from
the Virginia Gold line treated by the last owner yielded 15 dwt
gold per ton with 11 dwt per tonrn in the tailing. The previous
owners recovered 2 oz. gold per ton, Work ceased in the Stapleton
Mines area about the end of the 19th Century.

The occurrence of gold near Batchelor, N.T., was first
examined by the Bureau in 1946 (Sullivan, 1946, and Noakes, 1949).
"A gold-bearing quartz-tourmaline vein was discovered in the
Batchelor area (approximately 11 miles north of the junction of
Coomalie Creek with the Batchelor Road) in 1943, and many leases
were subsequently pegged in 1946, Twelve leases were still held
in the area in 1948, but geological examination and further
prospecting have shown that the area is unlikely to contain
«8ignificant mineral deposits...." (Noakes, 1949), In 1943 a trial
Yparcel from "The Shirley", G.M.,L. Noe. 11B, in this area yielded
12.65 oz of gold for 0.6 tons of ore treated., The ore was
reported to be of"... granite origin belng mainly rose quartz and
green tourmaline™ and to"have come from an ore body 7 feet in width.
Noakes (1949) also states that "In 1947/48 & small parcel of ore
from this district was crushed &t the Black and White Mine, at

\ Pountain Head, and produced over 5 oz of gold per toun.

\
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\gﬁhows the Rum Jungle Copper Show, located 2% miles north of Rux
dJungle Siding. This location is near the present site of Brown's

(’ Copper. The "Map of Chief Metalliferous Regions, Northern Territory"
Prospect.

Reference is made in the S,As, 1900 -~ Record of Mining in
the Northern Territory of South Australia - to the Rum Jungle Silvepr
and Copper show, located one and a half mlles south-~ecast of Rum
Jungle Siding. This prospect is described as an outcrop of
siliceous ironstone intermixed with cerussite and copper carbonates, .
The writers have not seen this show although they have been in the
vicinity. It is possible that an error in describing the location
has been made and the actual deposit is Brown's Prospect,

Uranium, "In September, 1949, a prospector, J. White, after reading
& handbook on prospecting for uranium issued by the Commounwealth
Bureau of Mineral Resources, re-examined the old copper workings

(in the vicinity of Brown's Prospect) and submitted for examination
samples that were. found to contain torbernite and uranium ochres.

The discovery was inspected by Bureau of Mineral Resources geologists
and geophyslcists in October, 1949, and detailed investigations in .
the area were commenced by the Bureau in May, 1950" (Sullivan and i

Matheson, 1952),

The only producing uranium deposits are located at White's
and Dyson's deposits (Rum Jungle), and at Mount Fitch about 5 miles
north-west of Rum Jungle. A number of radiometric anomalies are
being tested by private concerns, .

This mapping was done in order to evaluate the Rum Jungle
deposits with regard to their relationships with the regional geology
This, &t was hoped, might lead to the discovery of some of the
controls responsible for the councentration of uranium and, possibly, .
to the discovery of new deposits, :

1_.(2”’ o1 Gi luo

An equally/objective was to start the geological mﬂpping i
of the 1 inch to one mile military sheets of the area, This is !
part of the Bureau of Mineral Resources' larger plan of mapping in -

the R,T,

The resultant map was also intehded to provide a'geologic
base on which to plot radiometric anomallies located by the aerial
scintillometer survey mede by the Geophysical Section of the Bureau,

PREVIOUS WORK. -

The Bureau of Mineral Resources atarted the first geological °
work in the area in 1949, Development of White's uranium deposit
and ‘intensive geologle mapping began in May 1950, R.S. Matheson,
and others, mapped much of the area surrounding White’s mine., The
remainder of the area was mapped by ¥.J. Frankovich, F, Joklik,

J.B., Firman and others during the 1953 field seasone

Photographs, tcgether with the mosaics and map compilations
made from the Darwin~Pine Creek Aerlal Survey 1950, wers used for
geological mapping. Outcrope were recorded, with descriptions
where possible, on the photographs., This data was transferred to
the mosalics., Tracings of the map compilations were overlaid on
the mosaics - with dreinage as the principal control « and the
geological data transferred to the tracings to mzke an outcrop mape
Dyeline prints were made from the tracing and interpretations .
made on the prints. The data on the prints was then transferred
to the final map at reduced scale, Geological and photographic
interpretation were employed extensively in large areas covered

by alluviunm,




-3 -
. GDOLOGY. .

GENERAL,

In this district the principal geological features are the
two granite masses which have intruded Lower Proterozoic metesediments.
The outecrops of these metasediments now rim the granites and dip away
from them on all sldes.

The metasediments as a whole are essentially clastic, except
for a few thin limestones. Uranium and copper mineralization cccur
within a brecciated zone of interbedded chloritic and graphitic schists

and slates,

\ A great regional fracture, Giant's Reef Fault, trangresses
the distriet, from south-west to north-east and displaces all the rocks

and structures in the area,

METASED DMENTARY ROCKS (BROCK'S CREEK GROUP. )

These metasediments have been assigned to the Brock's Creck
Group of Lower Proterozoic age by Noakes (Noakes, 1949) who states that
members of the group "e..constitute the basement rocks of the northern
portion of the Northern Territory and outcrop over the greater part of
the region lying north and west of Katherine.,"™ The metasediments have
been subjected to regional folding and low grade dynamothermal mebamor—
phisme. This type of metamorphism is indicated by a well-developed cata-
clastic structure and the presence of sericite in some of the fine-
grained rotks, the prominent flascr structure of some of the coarse-
grained rocks, the crystalline nature of the metalimestone, and the
abgence of minerals formed by hizh grade dynamothermal metamorphism.

Dynamie metamsrphisi hag preduced quirtzite=bréceias by
repeated fracturing of the more competent metasediments. Where
brescciation is well developed the breccia may be easily traced, but
these rocks are not persistent and show marked variation along the
strike. They are, therefore, poor horizon markers. At least three
different stratigraphic horizons produce similar quartzite breccias
when fractured. The quartzite breccias are hemiatised In many placese.

Many characteristic features of the original sedimentary
rocks may be seen in the metasediments and these feabtures have heen used
as a basis for subdivision into Beds. The metasedimentary sequence is
described by Beds, proceeding, in turn, from the. older to the younger
rocks. Rocks units formed by fracturing and silicification of the
metasediments are included in these descriptions.

Only the Crater Grit Formation is consistent enough in
character and persistent enough in cutcrop within the area mapped to

be termed & formation.
Rocks Marginal to the Granites,

The area between the granites and the Crater Grit Formation
is generally low and largely soll covered. Coarsely.crystalline
limestone, shale, talcose and chloritized shale, schistose slates,
schists, sandstones and quartzites, and conglomerates have been found
outcropping over the granite and under the Crater Grit Pormation. In
places a coarsely crystalline limestone marks the top of this unit.
Numerous quartz veins and some quartz-tourmaline veins occur in these

rockss

The granite is discordant with the rocks marginal to the
‘granites and in some areas transgresses it entirely and is in contact
with the overlying Crater Grit Formation. The granite-metasediment
k contact is obscure and difficult to map.

Crater Grit Formation.

The Crater Grit FPormation as here defined includes a basal
and top member in addition to that seguence previcugly termed ?he
Cpater Formation (Dodd, 1953). Because of iis fluviatile or littoral
marine deposition the formailion varies considerably in thickness and

varles from approximately 800 to 2000 feet in

with the added members
thickness,
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The Crater Grit Formation consists of three members: the
lover, middle (Hematized Boulder Conglomerate) and the top member.

The basal unit of the lower member 1is a light grey quartzite
which overlies a coarsely crystalline limestone. Good outcrops of
these rocks occur south of the Rum Jungle granite. The top of the
lower member is a highly sericitic grit found invarilably under the
Hematized Boulder Conglomerates The wrilters conslder the sericite in
this grit to have been derived from the dynamic metamorphism of a
clayey matrix in the original grit. Others who have mapped this unit
consider the sericite to be a reésult of granitization (Matheson, 1953,
Carter, 1953, and Dodd, 1953.) The constant character of this
sericitic grit, regardless of its distance from the granites, 1s the
writers' chief support for their belief,

. The Crater Grit Formation includes the Hematized Boulder
Conglomerate, the only good "marker bed" exposed in the entire dis-
trict. This member "..,. is thirty five to one hundred feet in thick-
ness and is composed of lenses of pevbles, cobbles, and boulders of :
grey and black quartzite, and a finely banded, highly folded silicecus
hematitic rock bearing a field classification of Yiron formation's }
Grit and sand-size quaritz, quartzite, and hematite particles full the
interstices; the cement is silica and specularite. The pebbles are
sub~angular to rounded with a tendency toward ellipsoidal shapes
possibly resulting from dynamic metamorphism. It is belleved that the
hematite was derived from the "iron formation" sediments and that it
hag been redistributed and recrystallised by metamorphic processecs”

{Dodd, 1953).

Above the Hemabized Boulder Conglomerate lies a thick sericitic -
sequence of lenticular sandstones, pebble beds, and coarse conglomerates
interbedded with thin shales. Some of the sandstones are slightly ‘
pyritie and the cozrscr clastics are often orkesic,

e Quartzites interbedded with thin beds of hematitic slate and
siltstone are found in the top of. the Crater Grit Formation. In some
places they have been strongly brecciated and hematized and contain
abundant fragments of vein quartz. In anumerous places the thin bedded
sedimentary structure of this unii can be seen grading through all
stages of brecciation into a rock type called "hematized quartzite

breccia"

These top quartzites with their brecciated and hematized -
. equivalents were not included in the Crater Grit Formation by Dodd, i
bud are included here because they were deposited during the same '

cyclee.

The Crater Formation is partcularly well developed south of
the Rum Jungle Granite. North of the Waterhouse granite the members
of the Crater Formation either thin out or grade laterally into
quartzites and shales. South-west of the Waterhouse granite the
Hematitized Boulder Conglomerate and agsoclated grit beds thin ocut
and are overlain by light red sandstones and quartzites (brecciated
in part) which contailn grit bands and a bed of dark grey and red and -
grey banded slates. These rocks on the south-west of the Waterhouse ;
granite are not present in the type-area described by Dodd, but they
are included here as members of the Crater Grit Formation because of

thelr similar character.

Rum Jungle Beds.

The bottom of this Bed is marked by thin-bedded brown and
black slates interbedded with thin dark limestones which overlie the
ccarse clastics of the Crater Grit Formation. This bed consists of a
wile variety of thin~bedded rock types. The outcrops of any
particular rock type or bed are not continuous enough, with one
exception, to permit even restricted correlation or detailed descript-

ion of the complete Bed.

The Bed is composed largely of fine clastics with thin lime-
stones in the lower half. One of these limestones which is thin black
and impure - makes a good marker bed south and east of the Rum Jungle
granite and is shown on Plate I. The other beds in the lower poriion
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are slates (chloritic, micaceous, and graphitic), thin-bedded white
.and red sandstones, silistones, and thin lenses of pebble and
Y granule conglomerates. The upver portion contains grey pyritic
slates with interbedded pyritic quartzitee which are also found in
some places in the lower half of the bed.

The thin-bedded white and hematitic sandstones and siltstones
Tound asbout in the middle of the bed have been brecciated in some
places and are exposed in about six different areas in the district.
These breccias all have essentially the some character and are very
similar to & breccia commonly found In the top of the Crater
Formation and to one found in the lower Mt. liinza bed: It is not
gound to correlate the various breccias since the type, thickness,
and stratigraphic position of the outerop is wholly dependent on the
intensity of the dynamic metamorphisme.

Interbedded chloritic slates, graphitic slates, and
argillites of this sequence are the host rocks for the uranium and
copper mineralization of the Rum Jungle deposits.

Mt. Minza Beds.

, This bed. is an interbeédded sequence of sandstones and slates
with great variations in the relative umount of the two rock-types
glong the strike. TFrom lMt. Minza north to Manton Dam and west around
the north of the Rum Jungle granite the bed contains many members of
grey pyritic sandstone which form ridges. West of the Rum Jungle
granite the bed apparently contains little sandstone and is a
sequence of slates covered by soll. The wedging out of the gandstons
members is so abrupt that the aerial mosalcs suggest a fault
termination of the bed north-west of the Rum Jungle granite.
Investigation has proved this not to be the case.

A zone of thin ferruginous slates interbedded with white
guartzitic sandstornes and siltstones has been severely breccilated by
movement along its strike during folding. The rocks of this zons are
known as the Mt. Minza lhematized quartzite breccia.

Lenses of pebble conglomerate are also found in the viéinity
of Mt. Minza where the bed as a whole ig more coarsely clastic,

\ . The grey, reddish brown, and grey and red banded slates and
shales of the bed vary considerably in character - being partly
argillaceous, silty, pyritic, limonitic, and graphitice

‘Bands of tuff are found in the. bed west of the Rum Jungle
granite. One of these tuff bands has a very high carbonate content.

More wvolcanic rocks are found in this bed in the vicinity
of Stapleton Sidinz. These were earlier named the "Stapleton
Volcanics® which ®include tuffs, tuffaceous shales, quartz grits,
and lavas which range in composition from rhyolite to basalt”

(Joklik, 1953).

The writers did a little additional mappring north and east
of Stapleton Siding: sufficient %o conclude that the "Siapleton
Volcanics®™ embraced a stratigraphic unit now divided inte the Mi.

Minza and Pell beds.

The boundaries of the Mt. Minza beds, as shown on Plate I,
west of the Rum Jungle granite, could not be mapped because of
soil cover, and as shown are only extrapolations of the stratigraphic

position..

Pell Bedss

This unit has been subdivided into three members. The
lower member overlies the Mt. Minza beds and includes felspathic
sandstones, siltstones and sandy shales interbedded with slates and
shales. These rocks are overlain by reddish~brown and black slates
which are interbedded with thin beds of micaceous sandy shale.

The middle member contains felspathic and micaceous
sandstones, with intercalated grit and shale bands, well developed
near Stapleton Siding. These rocks have been correlated with grey
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pyritic sandstones, shales and dark grey arkose found two and a
half miles south-east of Pell Airfielid.
v
_The upper wmember contains reddish-brown slates and shales,
sandy shales and dark grey arkose.

) The correlaﬁion of the members of this sequence is based
on lithologlc similarities; the interpretation of strikes and dips,
and photo-interpretation across extensive alluvial flats and soil

covered areas.

The Pell Beds may be correlated with the rocls which
overlie the Mi, Hinze Beds wesl of the Rum Jungle and Vaterhcuse
granites, The rocks west of the gronites are felspathic grits,
felspathic sandstones {some beds may be arkose) and sandy wicaceous
shale (felspathic in places) which are interbedded with light red-
brown bulf and grey slates and shales. The Pell Beds west of the
Runm Jungle graaite are thin apd do not show the variation in thicke
ness and lithologic character found in the Pell Beds east of the Rum
Jungle granite,

snake Creek Beds.

All the rocks younger than the Pell Beds have been grouped
together because nc marked change in the type of scdimentavion ftook
place within the beds. Cood exresures of these rocks aprs found in
the hills near the ncadunuers of Snoke Creek, approximately one
milo west ond fwo und s balf miles norih of the Junection of the

g A "y 2 » 4 R < am S €Ty PR e s RSP
Siapleton denck &nd Swuunt Higioy.

The Snake Creek beds ccntain greyicsh brown grits, sandstones
(same pyritic), sandy &ad non-candy shales which are micaceous in
places, and dark bunds of arkoses scrme of which are very limy. These
beds have been divided into three units as shown on Plate I. This ‘
division is based on scme rether vague lithclogic changes and is not
marked by ecasily followed contacts. The lowest of the thres units
is the mosi sandy, the widdle is most shaly, and the top unit
consists mostly of shales with beds of coarse calcareous arkose.
The top unit is the least resistant,

IGHEQUS ROCKS.

Bun Juncle and Waterhouse Granites.

These granites are stock-like in plan and consist of numerous
scattered outcrops in soil-covered areas. The granites are approxi-
mately six miles apart and are separated by metasediments in a
shallow synclinal trough. It is probable that the granites are
comected at depih to form a ridge extending in a N.N.E. direction.

The granites range from coarse to fine grain and large
phenocrysts of felspar are & common feature in the coarser grained
varieties. In some places marginal to the granite the rock bhas a y
gneissose structure and could be.termed a gneissic granite. :

The contact bebween the granite and the overlying metasedi-
ments is obscured by soul. The granite aureole is restricted Cd
because some granite outcrops are located within Lifty feet of the :
metasediments and no extensive alteration of these rocks may be seen.

guartz-Tourmaline Velns,

guartz-tourmaline veins have been found stratigraphically
sbove the Waterhouse and Rum Jungle granites and below the Crater
Formation. The veins trend parallel to the granite mergins ang,are

usually less. than ten feet in widthe.

guartz Veinse

otz occur in the mapped area.
nent, but large outcrops are a
Fault near the Rum Jungle

_ Numerous cuitcrops of vein gua
In general the outcrops are not promi
common feature along the Giant's Reef

granite. ‘
Close to the granites the guartz reefs occupy fractures
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which rediate from the granlte aud fracturcs which ars gubparallel %o
the granite marging,

Oulecrops of gquartz velus in the Mi., linca and younger Beds
tend to follow the sirike of the nwtasedimentse.
Dolerite Lvkas,

‘—-

A map lssusd by the Bureau of Mineral Resources in June, 1952
entitlied ‘ueologlcal Map of Rum Jungle & trucuure, Noz thern.'l?erritoryg
Australia", shows a basi¢ dyke approximately two miles west of Brown's
Prospect in the Rum dungle mining area. A second less proninent dyke
intrudes granitvized rocks bewween Rum Jungle Siding and the Metlers
Cemp. Anobher area of dolerite rubble is found 1} miles east of the
47 mile pmeg on the Stuart Highway. ,

GROLOGTICAYL STRUCTURES.

Folding.

The most important structural features in the District are
the two ercded domes, tie corcs of which are occupied by the Rum Jungle
and Waternouse granites. ‘'he metasediments strike parallel to the
margin of the granites and dip away from them. The metacediments
beiween the granites are folded into a gynceline. Reglonal folding
probably occurred contemporaneously with granitve eciplacenent and was
accompanied by considerable drag folding of the less compstent rocks,

(1) Rast of the granites the metasediments are closely
folded. The axes of the folds trend north~-soutn tlrough the area and
plunge generally to the soutl.
of the granites the nevasedimenis have & regiszal
or

{(3) Ve
r th—soutn.

) =5t
strike trending no
{3) PFolds norﬁﬁ of the intrusives plunge north.

(i}) One ﬂvncllae north-east of the Rum Jungle gr&plte rlunges
arcuately from north o north-wsst. In general the beds dip steeply
west, but vertical and steep east dips are alsc founde. No marker bed
15 been found in this sequence and, although the metasediments appear
%o dip away from the western margin of the granites, they could be

iscelinally folded.

Folding was accompanied in some areas by the development of
ccr5plcuouq and resistant breccias. These breccias are found where
the Qynamic mpuamorynLam was greatest, particulariy awlong the synclinal
trouch belween the two granites. The breccisted character of all the

hematitic sandstones largnly diaaﬂpeara away from the synvllnaL trough
wliere they are not resistant to erosion and are soil covered.

Scome breccias develcped during folding due to the crushing of
certain susceptlble beds along their strike. These beds were
originally thinly interbedded with hematitic siltstones a&nd shales in
thin white sandstones, the whele being cut by quartz veins., The change
_in character from the obvious fine-grained metasediment to a completely
vrecclated eguivalent, containing angular guartz fragments, can be seen
in places within a short distance along the strike. _

Faulting.

The history of faulting in the Rum Jungle district is
interpreted by the vrlbers as rollows:~ , _

() Tension feults, radial from the granite, accompanied or
follovwed its emplacement,

(2) Probable development of a small thrust fault in the west

central part of the district before Giant s Reef PFault
relieved regilonal siresses.

(3) Ciant's Reef fault,
(4) Paults marginal to the granite-time unknown.
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This inicrpretaticn of the higtory of thz order of fauliing in
Gictrict doog not agree wivh that of earilier Burcau of Hineral Resources
investigaticns in the vicinity of Rum Jungle (Hatheson, 1950 and

Carter, 1953).

{1) Tension faults radial from the granites: In the metasediments,
mayglnﬁl to0 the gronit e can he seen nony amall faulids perpendicular o

the sitrike of the beds aad "oughlJ “33;37 from the granites. These »
faults have nol been mapped in deteil oxcept in the &mb’VMbﬁo area
(Carter, 1933) and south aleng the Crater Line (Dodd, 1553) .

The magimun apparcent horiz ontal displacement iz zbout 12C0
=] A Fea ATy Tiheat anl aaan q”,.ﬂl.n,. e e " ..i. St S & e
fegt in the Pubaymeni area, Similar displacements exist in the Crajer

Lize area. Detail 'neﬂﬂly vertical plunging folds and crenulaticns)
at the end of the Hamatized Boulder vvnblom,L¢uv north of Whites mine
i?dic tes that the lest moveuwenl on at least one of these faults was
arly horizontel with the western side uplifted a 1littles Such move-
mGLu would be expectad to Be found on radial 4ension faults resulting

Lrcu intrusion.

Hinor queriz injections are found along these faults, which
themselves are 3 minor feature in the couplete structural geology of
the district. Yhey are locally important ai Whlte g ifine in Rum Jungle
however, Decauss they displace the uranium ore body. Conclusive
evidence is not &t hand to permit & decision on whebthzr the faults
post or preminerzlisatlion.

Locally, in the top of the Crater formation ond in rerts of
the Rum Jungle beds, thess fanlis have prodused hematized quartzite

b??’wfc etSe

{2) Fro bable development of small frrust foult: In the western part

of the dislried di...uu Tmerth of GLivits Neel D0 SuiE, Incongrueus sty J:zx&‘b ‘
and dips are noted on eiﬁher side of the contact between the Mt. ¥inza
bed and tne Crater Irif Formetion, The Mt. ilinza beag have a variaole,

nexr vertizal Cip and GV¢371u the Crater Grilt Formation wnhich dips u?
to €0 degrees west.e The strikes of the two Beds just north of Giant
Reaf fault are dout 80 denrees to ea ch other and the lit., liinza Beds

mask the underlying Zumn Junﬂle beds

On examining uhlS structural relationship, two interpretations
come to mind; 1) ar unconformity or, 2) a thrust fault. Outc"op
infermation in the ¢ritical aressa Ls neagre ard does not afford conciusive
evidence, Tune writers feel that & thrust feult is the mecre log;cal .
interpretation with the Mt. ¥inza beds overiding the Rum Jungle Beds
ané Crater Grit Pormation from ths west. .

The thrust fsult, as OAVLSiO 12d by the writers, is a reclatively
o featwure ard fades out within 5 miles north zand 3 miles soush of
“iant's Reef Laulte It has emall dlgplacements and could have been
r.sauced by the vep;onﬁl tresses that were later re"*eved by the
rupture along Giant's Reef Favlte ‘ : ,

“'Ei

{3) Giant'’s Reef Fauldi: This great regional rupiure transgresses all
rocks and structures in the Rum Jungle . District from sou*h—wcs* to
north-easts The ftrsce of the Tault 1s conspicuous on the ger:i

mosaics and is marked in the Rum Jungle granite by large quartz
gutcrops., Few quartz outcromns, but often much quartz rubble are found
where the fault trace is in meta-sediments. '

The typical Giart's Reef outcrop con51gts of a mass of
anastromosing cuartz veins dHQ veinlets enclosing gbundant fragnents éf
brecciated country rock. Thio suggeszts meny minor periods of quartz
injection and movement. A number of massive guartz veins branch at.
acute angles away from Giantls Reef fault. The guariz in the fault
was no doubt derived from the last acidic fractions of the granites,
Shears or fractures parallel to Giant's Reef are evident from certain
topographical fcaturss visible on the aerial mosalcs. Most of them,
however, are too obscure tc be mavped on the ground.

A study of the Hematized Boulder cono“omerﬂte outecrops cn
Plate I reveals the horizontal dilsplacement along Giant's Reef fault to
be about 2 miles, with the north-west block wmoved north-east. These

s
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cuterops also glve an accurate idea of the true direction of movement.
Qutcrops of the Hematized Boulder conglomerate on the western and
eantern flanks of the Rum Jungle granite and immediately north of the
fault measure 2,15 miles apart. Immediately south of the fault they
measure 2.0 miles apart. If there had been an appreciable vertical
component to the movement on the fault the distance between the

Hemat ized Boulder conglomerate outcrops north of the fault would dbe
very differant from the disgtance between the Hematized Boulder
conglomerate outcrops south of the fault. As they ere, they indicate
a nearly horizontal movement with slight uplift on the north side of
the fault. This is confirmed by additional data on outcrops south-west

along the fault.

(4) Faults Marginal to the Granites: These fractures may have
developed after granite emplacement as the result of cooling and
contraction of the main granite mass, They are f£illed in nmany places
with vein quartz or vein quartz with tourmaline, which suggests that
they were developed before the last phases of granite injection. Their
age, however, in relation to other structures is uncertain.

GEOLOGICAL HISTORY

Noakes (1949) states that the original sediments of the Brock's
Creek Group «~ including the rocks of this area - were marine sediments
deposited in a great gecsyncline, in Lower Proterozoic time. '

‘ A shallow water enviroment is indicated by the variable
thickness and the lenticular nature of some of the beds (particularliy
in the Crater, Grit Formation), alternating thin beds of sediments
showing marked variation in grain size, marked lateral variation in the
beds, and the presence of coarse~grained rocks, such as the Hematized

Boulder Conglomerste.

: The relaiively pur limestones below the Crater Grit Formation
and in the Rua Jungle Beds indicate breaks in clastic sedimentaition.

Tuffaceous rocks in the Mt. Minza beds and in overlying beds
indicate vulcanism during deposlition of the sedinentse

The felspathic nature of many of the rocks indicates that the
source rocks (including granitic) were close to the area of deposition,

or pary of & high source area,

Geosynclinal development was brought to & close by widespread
diastrophism. The region was subjected toc east-west compression,
resulting in large folds %trending north-southe That the folding
happened hefore the intrusion of the granites is shown by the large
anticlinal axis in the north-east corner of the district trending north
beyond the influence cf the granite intrusion. The anticline must have

been formed before'the intrusion.

Further compression was accompanied by the emplacement of the i
Waterhouse and Rum Jungle granites and the development of tight folds in
the surrounding sediments. The cmplacement of the granite probably was
due largely to the release of pressure with upward folding and erosion
of the overlying sediments. Some unbalance of forces must ceriainly
have existed with the intrusive pressure causing tensioned radial faults

"in the surrounding meta-sediments.

Continued compression of the meta-~sediments from the west
against the granites, caused very tight folding of these sedircnis.
Eventuslly @& small area of the MMt. Minza meia=sediments Dbegan to
overrids to the east of the more stable liower rock resting on the

granite.

Continued regional stress finally wresulited in the greatl
regional rupture called Giant's Reef fault. Earlier workers in the
vicinity of Rum Jungle postulated that the slope of the embgy@ent area
was due to dragging of the beds against the fault. The additional
work done this season suggests a different interpretation. The
writers 4¢ not believe that appreciable dragging developed along .
Ginnt's Reef fault, particularly in the vicinily of the Embayment area
whepe the thin cover of meta-szediments resis on & rigid granite bese—
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ment. The majority of strikes mapped adjacent to the fault do not
gshow changes of direction that appear attributable to dragging.

One writer (F.J.P.) believes that the shape of the Embayment
area is due to Giant's Reef fault striking along one limb and dis-
placing a minor syncline developed in the Crater Grit Pormation with
the intrusion of the granite. A similar minor syncline has been
rnapped on the weat side of the Run Jungle granite, but it has not been
faulted, }

LCONOMTC GEOLOGY

.

Apart from the genetically related group of copper-uranium
deposits at Rum Jungle and the uranium at it. Fitch there are few
instances of significant mineralization in the Rum Jungle District.
There are several small outcrops showing a litile copper staining which
examinations have shown to have little possibility for commercial
expioitation.

Quartz veins occur throughout the area and quartz-tourmaline
veins occur near the margin of the granites. CGold is associated with
the gquartz veins in the Stapleton mines area, and with quartz-
tourmaline veins in the Batchelor occurrence which are described as
"gmall high~tesperature veins depcsits™ (Noakes, 1949). The Stapleton
mines area was not examined to determine its goid potential, but else~
viicre in the District there appears to be little hope for additional
gola production.

The regional and local structurgl eontrols which might have
influenced the mineralization at Rum Jungle are as yet unknown. The
Tfavourable host rocks for comner-uranium mineralization are sheared and
Lighly bregsicsed srgillites snd ohloritie ¢nd praphitic schists and
slates, therefore, it mishit be maid there is a gensral vel&ationship of

uranium mineralization tc 1ithologye

The map of radiometric anomalies issued by the Bureau of
Mineral Resources shows no pattern of distribution which can be related
t¢c either structure or any specific rock unit.

The preliminary map showing the distribution of magnetic
meximum highs is similarly difficult to interpret in relation to struc-
ture or rock types. The preliminary plot of the anomalies does. not
place thum over the Hematized Boulder Conglomerate vhich is a highly
magnetic beds It 1z possible that the bed in its mass effect is
negligible, however, the final plot of the anomalies may piace ithem
over.,this known magnsetic bed. The present plot of the anomalles, where-
in trhe anomalies roughly follow the strike of the sediments, sugizests
magnetic beds, particularly within the Mi. Minza beds.

Some mineragraphic and petrographic studies on Rum Jungle
rocks have been made (Stiliwell, 1950 and 1951), but no attempt at
textural interpreiation and paragensis has been made on a comprehensive
sulte of specimens. Such sbudy is now in progress at the Bureau of
Mineral Resources laboratory and results should be available about the
middle of 1954, The resulis of this work will provide the basis for
theories on the origin of the mineralization, and later reappraisal of
the structural geology may reveal the strucltural controls.

Preliminary examination of polished sections in the Bureau of
Mineral Resources has indicated that highly fractured pyrite follows
redding control and trat later coprer minerals surrounding the pyrite
are comparatively unfractured. This relationship suggests the following

possible order of eventsi-

1. The pyrite was pre-folding and therefore, possibly, pre-
granite.

2o The brecciated pyrite supplied the suitable chemical environment
to precipitate the copper and uranium ions from mineralizing
solutions.

Several additional observations lend some slight weight %o the
hypothesis. The widespread distribution of considera%le pyri%e gn
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certain beds suggests scdimentary pyrife in much of the geologic
gevlon. Thls problem should soon be solved by the determination of
the sulphur-selenium ratio in the pyrite which ils fairly conclusive
evidence of eitier & sadlmentary or hydrothermal origin for the pyrite.
Reaults ol sulphur-selenium ratio devermination will be available in
the near fulure.

w

‘ Recent researches on the synthesis of uranium minerals (Gruner,
1952) have shown that uraninite may be precipitated from solution
under ordinary conditions of temperature and pressure by ferrous ions
-and others. Some of the ¢opper mineral ex-solution téxtures suggest
a minimun temperature of formation of 475%C. Such ferrcus ions can be
nroduced in solution by pyrite under ancerobic conditions.

. The foregoing is only one possible interpretation of the data
at hand and only emphasizes the fact that more valid theorizing must
await additional laboratory information, pariticularly mineragraphic

work on paragenesise.
CONCLUSIONS.

No important uranium deposits were discovered, nor were the
geological controls responsible for the known deposits revealed. This
survey does not provids conclusive evidence that more uranium deposits
are not to be found in the District. However, more are not likely to
be found without serious testing (drilling, costeaning, or similar

MEeANS) e

This survey has provided a base on which to plot the radio-
metric anomalies to asses the possibllity of theipr being relatzd to
structure or rock type. No such relationships is apparent. The
survaey alse hoes nade olaor the position of the Rum Jungle deposise

(REEFE VNS

within the regional geologye

Host of the radicaetric snomalies found in the district by the
aerial scintillometer Survey (Weed and ¥McCarthy, 1952) are caused by
good exposures of slightly radiocactive rocks and laterite. The source
of the radioactivity in 2 nugber of the anomalies is still unknown
eand its determinat on is beyond surface geological mapping.

Additional regional gecloglcal mapping in the adjoining areas
should be continued, particularly to the south-west along the strike
of Giani's Reef fault and north of the District in the vicinity of
Prazer airfield. '
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S0 e ' : Plate 1

.. REGIONAL GEOLOGY
‘ RUM JUNGLE

Compiled by : F.J.Frankovich and J.B. Firman, Nov.1953
690509% based on ground surveys and interpretation from
air phoiographs by : F.J.Frankovich, J.B.Firman, F. Joklik,
and B.P. Walpole 1953 and R.S.Matheson 1950/52 .
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