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SUMIARY

The Darwin- Adelaide River area comprises 4500 square miles
of the north-western vart of the Northern Territory. The area was
mapped at a scale offlwmrﬂe to ﬂilnchfaurlng the 1956 field season
as part of the Bureau of Mineral Resources' regional mapping programme
in the Katherine-Darwin Region.,

Roclzs of Lower Proterozoic age crop out over much of the
area. These rocks include sediments which were deposited in the Pine
Creek Geosyncline, the north-western flank of which is located in the
area. The geosyncline is considered to have evolved in two stages both

of which are recogn’ =2d in this area.

The Lower Proterozoic sediments were intruded by t-sic sills,
- folded and intruded by granitse.

N 3 - Upper Proterozoic and Palaeozoic sed.._.iuts were deposited
“er . in broad shallow basin structures produced by gentle downwarping. They
o unconformably overlie the Lower Proterozoic rocks. The whole area was
3 transgressed during Lower Cretaceous time but only a thin veneer of

sediments, about 200' thick, was deposited.

INTRODUCTION

This report deals with the geology of an area of approximately
4500 square miles in the north-western part of the Northern Territory.
The area is covered by eleven sheets of the Austrelian l-mile ser*-~-
These are the Batchelor, ¥t. Tolmer and Peron Island she=" . in the ™
Creek 4-mile area and the Fog Bay, Tumbling Waters, Marrakai, Lo
Southport, Darwin, Koclpinycs a.u vape Hotuam sheets in the Darwza
4-mile area.

=

L )

)

. Geological field compilations of nine of the l-mile areas a~c
) presented with this report (Plates 2-10). These compilations are basoc
on uncontrolled nhoto mosaics at a scale of approximately 1 inch to
% 1 mile. The geology of the Pecron Island and Fog Bay l-mile areas is
shown on the 1 inch - 10 miles Progress Gecological Map of the
Katherine-Darwin Region (Plate 1).

i®

This rceport is bascd on field work carried out during the
period May to October, 1956, and on the reports and maps produced by
a number of geologists who have worked in the arca since the discovery
of uranium at Rum Jungle in 1949.

The gcology of the Hundrced of Goyder is bascd on the mappinr:
of P, Dodd of the United Statcs Atomic Energy Commission and on thaot
of goologists of Territory Enterprises Pty. Much of thc outcrop
information in the western half of the Batchelor sheet is taken from
mapping by F.J. Frankovitch. of the United States Atomic Enereoy
Commission, and J. Firma.a an’ other geologists of the Turcau of "
Resources,

Mapping by gecologists of Rio Tinto Pty. Ltd. was uscd -«
L guide in portions of the lit. Tolmer and Marrakai sheots. Howeve »y imor.
of the arca was remapped during the 1956 ficld scason,

) The work of the 1956 ficld scason was part of the Burecau of
/ Mineral Resources rogional mapping programmc in the Katherine-Darwir
) Region, and was carricd out under the supervision of B.P.Wolpole.

‘ A The Marrakai Ficld Party, composcd of E.J. Malone (leadnr).
B O.N. Warin, H.L. Davics, W./ Ro--rtson and S.M. Hasan, mapped the

major part of the arca. B.P. Walpole assisted the Marrakai Party f{o
six wecks. P.R. Dunn, D.B. Dow and P.W. Pritchard of thec Woolwong
2 Ficld Party mappocd tho castern portions of the Marrakai, Humpty “o.

and Koolpinyah l-milc arcas. K.W.A. Summers of the Darwin Urarnium /-
mapped portion of thc Koolpinyah, Darwin and Southport l-milec arcas.
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ACCESS

Access to most parts of the area is good during the dry
winter months. The Stuart Highway and the road linking Rum Jungle
and Batchelor to the Stuart Highway are the only all weather roads in
the area, apart from those in Darwin itself. A vehicle tracl:, in places
improved to the standard of an unsealed, all weather road, follows the
North Australia Railway line across the area. There 'rve ~mmerous, more
or less permanent, dry w .ther tracks, such as the Mt. Fiuniss,
Mt., Bundey, Harrakai Homestead and Bynoe Harbour Roads and a network
of timber cutters!' and other tracks. They provide good access during
the dry season to the east and west of the Stuart Highway. Vehicular
travel (during the wet season) is restricted to the few all-weather roads.

CLIMATE

The climate is tropical. A wet scason of monsoonal rain
oxtends from November to April. The winter dry scason extends from lay
to October.

POPULATICN

The bulk of the population is concentrated At Darwin, the
administrative centre of the Northern Territory, at Batchelor and at
Adelaide River A am=11 npurher of Furopeans live in the remainder of the
arca. They are engaged in tne pastoral industry, tin mining and -
crocodile shooting. The aboriginal population is small and is mainly
concentrated around thce towns and homestcads.

PHYSTOGRAPHY

Three physiographic regions arc represented in the Darwin-
Adelaide River area. A roughly rcctangular uplands region occupies the
central and southern part of the area. This region contains most of
the areca of outcrop of the Proterozoic rocks., The uplands cxtend from
the Tolmer Plateau in the south-west, cast to the Stuart Highway end
north almost to Darwin. The topography consists, in part, of stecp-sided
hills rising to a m» ~m —wclief of about 600 feet. These hills are
separated by wide alluvial flats wherc the uplands region gredes into
lowlands.

A lowlands region of very mature topography flanks the
uplands to the cast, north and west., The lowlands include the broad
alluvial plain of the #dnlaide River and flat lying swamp and plain
country cxtending along the coast line. In gencral, the relief is
very low. Mangrove and papcrbark swamps arc common, particularly near
the west coast. The drainage is cither into the swamps or by braided
and mceandering streams into the sca.

A low, level plateau, rising to a height of 80 fect above
sea level, occupies part of the Fog Bay l-mile area and the western
part of the .mbling Watcrs and Southport l-mile arcas. This plateav
is covered by o pisolitic ferruginous gravel developed mostly on
Cretaceous rocks and is broken up into a number of mesas near the west
coast.,

GEOLOGY

Rocks of Lower Proterozoic age crop out over much of the
Darwin-Adelaidc River arca. These rocks consist of sediments which
were deposited in the Pine Creek Geosyncline. They were intruded by
basic sills and then folded; and intruded by granite.

The Lower Prrterazoic rocks are unconformably over-lain by
Upper Proterozoic wuu Palaco-oic scdiments which werc deposited in
broad shallow basin structurcs produced by gentle downwarping. The
whole arca was transgresscd during Lower Cretaceous time but only a
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thin veneer of sediments, about 200 foet thick, was deposited.

STRATIGRAPHY

Lower Proterozoic

The Darwin-Adclaide River area lies on the north-western
flank of the Lower Proterozoic Pinc Creek Geosyncline. Walvole (1958)
considers that the geosyncline developed in two stages - both of which
are rcpresented in the complicated gecology of this relatively small arcs
During the initial stage the western margin of deposition was a short
distance west of Rum Jungle, and alternating near-shorc clastics and
algal reef dolomites, derived from source arcas to the west and north,
were depssited. Thesc scdiments constitutc the Batchelor Group. They
arc overlain by finc clastic, corbonaceous and dolomitic deposits of
the Golden Dyke Formation. These were mainly derived from source arcas
to the cast and north and arc trough typec scdiments first deposited
basinward of the Batchelor Group. They later transgresscd the Batchelor
Group with the gradual westward migration of the geosynclinel margin.

The Mt. Partridge and Masson Formations were also devosited
during the initial stage. The Mt. Partridge Formation was deposited in
a shelf environment around the northern flank of the geosyncline. The
Masson Fourmation was depositced haeinwand of the Mi, Partridge Formation.
I$ cons®ts mainly of material originally deposited in the shelf area
and redistributed into the basin. .

The sediments deposited in the Darwin-Adelaide River area
during the later stage belong to the Stapleton, Burrell Creek and
Noltenius Formations. Of these, the Stapleton Formation is transition-’
It interfingers with the Golden Dyke Formation below and passes into
Burrell Creek Formation above. “

The Noltenius Formation and the Burrell Creek Formation
constitute a lateral facies assemblage. The Noltenius Formations contaii..
the coarser fraction of the trough type sediments. It also contains
sheet deposits of conglomerate and greywacke, originally deposited
near the western shelf edge of the geosyncline, and redistributed by
turbidity currents.

The Burrell Creek Formation contains typical trough sediments,
siltstone, greywacke siltstone and greywacke. The Burrell Creek
Forimation regionally overlaps the Golden Dyke Formation in this area.

Two isolated outcrops of the Chilling Sandstone were mapped
in the western part of the area. Further south, the Chilling Sandstone
conformably overlies the Noltenius Formation. It represents widespread
platform deposition in the closing stage of the geosyncline's
evolution,

Batchalor Group
The Batchelor Group contains the oldest sediments deposited
on the north~western margin of the Pin~ "~~~k Geosyncline. The group
¢ "ps out in two adjacen* dom=l structures in the vicinity of Batchelow.,

and in the core of a major dome northeast of Manton Dam (Plates 1-6).

The groun is compos .d of an alternation of arenaceous and

dolomitic rocks, which have been divided into the Beestone Creek Formation,

Celia Creek Dolomite, Crater Formation and the Coomalie Dolomite. All

these units are markedly lenticular. The group has its maximum developmen'

around the southeast margin of the Rum Jungle Granite. In this area,
the sediments dip to the south-east and sre overlain by younger sediments,
deposited in the trough zone of the ger /mcline.

The distribution of rock types in the Batchelor Group was
possibly controlled by eveirogenic movements in an early stage of the
evolution of the Pine Creek Ccosyncline. The first phase involved
local uplift of the land mass and corresnmmding sinking of the adjacent
basin floor, resulti~, _.. ueposition of the Beestons Creek Formation.
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This formation contains abundant arkose indicative of rapid deposition
in a near shore environment. The algal reef deposits and dolomitic

sediments of the Celia Creek Dolomite accumulated after the initigl
clastic deposition had ccased.

Deposition of the Celia Creeck Dolomite was terminated by
rejuvenation of the source area and the deposition of the clastics of
the Crater Formation., Thesc scdiments contain abundant conglomeratce and
felspathic material, and again arc the gesult of rapid deposition in
a near source cnvironment. The algal reefs and dolomitic sediments of
the Coomalie Dolomite succeeded the Crater Formation,

Beestons Creek Formation

The Beestons Creck Formation is the basal unit of the Batohelor
Group. It crops out in the dome structurc about the Rum Jungle Granitc
and to the cast of the Waterhouse Granitc. It lens s out to the north
and is not prescnt around the northorn margin of the granitc or between
Mt. Fitch and Batcholor (Plate 24).

The formation is named from Beestons Creck in the Tv Mling
Waters l-milc arca, at Lat. 12°55'S, Long. 130°58'E. Fairly sood
cxposurcs arc also found approximately 6 miles cast-north-east of
Batchclor, at Lat. 12958'S, Long. 13195'E.

The Beestons Creck Formation consists of arkose, arkosic
conglomerate, quartz groywacke, quartz sandstonc, greywacke and siltston..
Only arkosc and siltstonc are prescnt in the Becstons Creck arca.

The thickness of the formation cannot be accurately measured. hrcense of
the paucity of outerop, but is about 1,000 feet.

Arkosc is the most abundant rock typc, ond constitutes moro
than 50% of the succession in the Beestons Creck arca. The arkose is
commonly composcd of coarse, angular grains of fclspar and quartz in a
kaolinitic matrix. :

An arkosic conglomerate which crops out 6 miles north-cast
of Batchelor contains wounded pebbles of jaspilite, gquartz and quartzite,
up to 2 inches in diamotcr., The matrix contains coocrse, angular
fragments of felspar and quartz, and is partially silicified.

Siltstone is common, particularly in thc Becstons Crcek arca,
but crops out in only a few places. In some places, the siltstone
has been metamorphosed to mica schist,

A partly silicified, hecavy-mineral sandstonc forms a prominent
outcrop near the south-cast margin of the Rum Jungle Granite. This rock
typc was not scen clscewherc in the formation.

Quartz groywacke and greywacke are common ncar the top of
the formation. Thoy arc medium to coarsc graincd cnd arc commonly
felspathic, The highest member is a bed of brown, micaccous rijywucke
currcnt-bedded in placcs, which crops out 3% miles duc cast of Rum
Junglce minc., This bed is dircctly overlain by the Colia Creck Dolomite.,

A whitc, friable, superfically hardencd guartz sandstone crop<
out cast of the Watcrhousc Granitc. This bed is corrclated with the
Beestons Creek Formation. It is overlain by silicificd dolomitc and
dolomitic brecccia of the Celia Creeck Dolomitc, which is overlain by
scdiments of thce Cratcr Formation.

Celia Creck Dolomite

The Celia Creck Dolomite crops out in the domal structure
about thc Rum Junglc Granite and cast of the Watcrhousc Granite. It is
markcdly lenticular and crops out in an arca similar to that occupicd
by thc Becstons Creck Formation.

The formation is well exposcd in the Batchelor l-mile arca,
1 milc north~west of the Batchclor Road at a point 2 miles from tho
Stuart Highway. The formation is named after Cclia Crcck in the M-—--'--
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1-mile erca (Lot, 12953'S, Long., 131°3'E.), In the Colia Crock arca,
it crops out in a synclinal cmbayment in the north-west margin of
the Rum Jungle Granitce.

The formation consists of silicificd dolomitc and dolomitic
breecia, In placce, thc dolomite occurs os o coarscly crystalline,
silicificed marblc. Sheared and silicificd snocimens of Collonic sp.
were collceted at onc locality ond indcterminatc algal structurcs
were scon in scoveral ploacces, The formation is partly o rccf facics.

. Thc Rum Jungle Gronitce has mctamorphoscd the dolomite in
places, narticulorly in the vicinity of Batchlor, where the formation
consists mainly of trcemolite schist and cale-silicetc hornfels.,

The Cclia Creck Dolomitc crops out in most places as scattercd
tors and bouldcrs. Thc thickness of the formotion ranges up to o
meximum of about 1,000 foct,

Crater Formoation

The Croter Formation is the most oxtensive unit in the
Botchelor Group. It crops out in the domnl structurcs obout tho Rum
Jungle and Wotorhousc Gronites, and in the corc of o closcd anticline
cast of the Stuert Highway ncor Monton Dam. It lonscs out north of
Mt. Fitch on the western flonk of the Rum Jungle dome and on the
northern fleonk a fow miles west of Monton Dom, ho formntion
conformably overlics the Cclia Crock Dolomite.

The Crator Formation (Dodd, 1953) was named becnusc of the
prescnce of wortime bomb croters in its arca of outcrop ncor Batchelor.
This nome has been in common usc for scveral years, The type arca is
located north of the Batcholor Rond, approximatcly 3% miles cast o
Batchelor (Lat. 13°2!S., Long. 131°4'E.).

The Formation is about 2,000 fcet thick. It consists of
quartz grcywacke, felspathic groywrncke, arkosc, quartz »cbble and finc
conglomcrate, quartz sandstonc ond siltstonc. A silicificd, pyritic,
carbonaccousy dolomitic shale with chert lonscs and nodulcs, in plncces
slumpcd znd brecciated,; and intorbedded with pyritic siltstonc, forms
a aistigetive morker horizon in the formotion. Th* + rock typc was
rcforred to (Dodd, 1953) as "Hemetite Boulder Conglomcrate™. In the typc
arca, this unit is about 80 foct thick and consists of slump broccio
conglomerate containing roundcd pcebbles and cobbles of quarts. A quortz
nehble conglomerate deposited on top of the marl was opporently involved
in the slumping ond wos partly included in the rosultont rock typo.

The Formation crops out around the Wetcerhousc Gronitce but
is not wcll oxposcd in this crca and is probably less than 1,000 fect
thick,

Guartz greywacke is the most abundent rock typc. A typical
spcceimen contoins 10 to 20% of fclspory, has a chloritic or scricitic
matrix and renges from mcdium to coarsce in groin sizc. It grodes iner
finc cuartz conglomercte and quoertz pebblc conglomerate with incrcasc ir
particle sizc. Greywocke, ~rkosc and quartz sandstone crop out in the
formotion in mony pleces and constitutc possibly 15% of the succession.
Siltstone, in ploces hemotite~rich, is fairly obundant in the top 400 foot
of thc formation in the type ~rea.

The coarsc griined scdiments arc shearcd and scricitisced in
places. Scricite schist is present in the formation ncor Monton Dam
Metamorphoscd groywacke and "Hematite Boulder Conglomorate! overlic the
Rum Junglc Gronite south of Mt. Fitch. Quartz tourmcline veining ond
rcplacement of mincrals by tourmolinc is common in the formation whore it
crops out around the southern and castern flanks of the Watcrhousc Gronito

Weak radiocctivity is associcted with some lenscs of quartsz
pebble conglomeratc in the Croter Formotion, Detritel thorite and

-

monazite ~ro proscnt in the matrix of thosc conglomcrates and arc tho
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source of most of the radioactivity. Howover, it is not certoin
that there is sufficicnt thorium prescnt.to account for-2ll the
rodioactivity. R4

Coomalic Dolomitc

Tho Coomalic Dolomitc is the topmost unit of the Batchclor
Group. It conformably overlics the Crater Formotion and interfingers
with it in the arce cast of the Wetcorhouse Granitc. The typos arce
is locatcd around the headwaters of Cogmelic Creck, ap roximately 2
milcs south-cast of Dotchelor (Lat. 1304'3,, Long. 131 °3'L.).

The formation crops out in a flat pitching synclino
botween the Rum Junglc and Watoerhousc Gronite ond around the adjacent
morgins of the gronites., It overlics the Crater Formation in the
onticlinal structurc north-cost of Manton Dam, whorc it crops out o8
isolated and commonly silicificd or latoritizcd outcrops.

The Coomalic Dolomitc is somewhat morc restrictced than the
Croter Formation. It Jcnses out to the south and is not prescnt
overlying ths Crater Formotion cround the south-west morgin of the
Woterhousce Granite,

The Tormation consists of silicificd Jolomi*~. in places
coarscly crystalline, silicificd dolomitic marl ond slump brecein,
black celcilutite and siltstonc.  Algal biohcrms arc presont in the
formation in tho typc arca. The Rum Jungle Gronitc hos metemorphos:d
the dolomite to tremolitc schist cnd coarsc marblc in meny placos.

Black caleilutitc and siltstonc crop out ot the top of the
formation. They poss upwards conformnbly into the intcrbedd-d cuartz
and corbonaccous siltstonc and silicificd morl of the Gold-n Tike Tovr

The outcrop of the Coomnlic Dolomitc consists moinly of
scatterced tors and boulders, protruding from decp alluvium, end the
thickness of the formation can only be cstimeted ot about 1,000 f.ct.

>

The Mt, Partridge ond Messon Formations.

The Mt, Partridge and Masson Formcotions constitute o shelf-
slopc facics asscmblage deposited cround the northern and castern mergir
of the gecosynclinc. The Mt. Partridgc Formation was depositced in o
shelf onvironment on the cdge of the gecosynclinc, It thus occupi~s
o position similar to that occupicd by the Batchelor Group on the
westorn margin,

The Mosson Formotion oxtends further into the geosynclinc. It
consists largely of redistributed moterial originally deposited on the
shelf,

iit, Portridge Formotion

The only outerops of the Mi. Vartridge Formotion in this aree
consist of a fow, small cxposurcs of whitc silicificu ..ondstonc found
in the north-cast portion of the Humpty Doo 1-mile arwe (Plate 6).

The sondstenc is medium greined, well sorted and bedded and the
individual beds arc approximotely 2 feet thick.

Masson Formotion

The Maosson Pormation crops out in an arce cxtecnding from
Coomalic Crock to Knuckey's Lagoon, 12 miles cost of Dorwin (Plates 2,
4, 5 cnd 6), and south-wost of tho Rum Junglc Dome (Plate 4).

Thesce outcrops of the Masson Formotion arc port of a large
tonguc, thc Acocia Gap Tonguo, which ovcerlics the RBtcholor Group and
part of the Goldon Dykc Formotion, This tonguc is eporoximately
2,500" thick ncar the Boteholor Rond- Suart Highwoy junction (Plate 2),
~nd approxim.tcly as thick ncor Manton Dam (Plate 5). It lomsos out
about 3 miles south-oast of Batchclor (Platc 2) ond is ropresented by
isolotod lonscs ot Mt. Burton and Mt. Fitch (Plotc 4). scuth-wes™ of th.
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Rum Junglce Domc, This tonguc lencos out to the south-west and was
cpporontly derived from o source to the north-cast.

The Maosson Formation also crops out in the castern part of
the Morrakei 1-mile arcas Thesc outerops are pary of the main
oxtont of the formotion along the castern flank of the Pine Cresk Geo-
syncline, In that arca, the Masson Formation is conformebly overloin
by the Golden Dyke Formntion.

The Acccia Gop Tonguc consists of quartz sandstonc, 1in
places pyritic ond silicificd, cuartz siltstonc and cerbonncoous
giltstonc. The Mcsson Formation is not well coxposcd in the castern
part of the orca where it consists of cuortz greywockes cunrtz sendstonc
~nd siltstonc, thc siltstonc being by frr the most cbundont rock typc.

Quortz sandstonc, and subordinate quartz groywacke, arc tho
characteristic rock tynes in the Mosson Formation. They ~rc commonly
silicificd and constitutc the bulk of the outcrop in thc formotion; os
wcll os the highust topogrophic relicf in the arco. The sondstone is
typically mossive ond consists of poorly sortcd, subongulor cuartz groins.
In ploces, o white, thin bedded fince-groincd guartz sondstonc crops out,
but bodding is commonly obscurcd by the silicificntion, Pyrite casts
ond somc crystals, up to § inch long, arc common.

Siltstonc, commonly pyritic, constitutcs probably morc then
half of the Mosson Formetion but o much smeller proportion of the outerop.
In ploces, it crops out as thinly intorbedded block quartz siltstonc ond
whitce, leocched carbonaccous siltstone.

Golden Dykc Formation

. The Golden Dykc Formation wes deposited in the trough zonc
of the "inc Crock Geosyncline., It crops out around thc Rum Junglc ond
Wotcerhousc Domes, ond in small scottered cxposures further north.,  Tho
orca of outcrop oxtends in o scmicircular ore to the northenst and
delincatcs.the northcrn limit of the main trough zone of tho geosyncline.,
The formation is aporoximatcely 6,000 foot thick south-cest of Batchelor,

The Goldon Dykc Formotion conformably overlics tho Coolmalic
Dolomitc. A singlc, large tonguc of Masson Formation overlics the
bosel portion of the Golden Dyke Formotion, t is overlain by the
romainder.  The boundcorices between this tonguc and tho Golden Dyke
Formati:n arc foirly shorp and 1littlc minor intoerfingcring of the two
formations was obscrved.

The formation consists of intorbedded quartz and carbonaccous
siltstonc, in plnecs pyritic, limonitc~rich greywocke siltstonc, chert,
gsilicificd dolomitc ~nd morl, and silicificd dolomitic slump broccic.

The dbscnee of coarsc clastic moterial and the abundance of
chemicrl depogits rocflect the cuict conditions under which the Golden
Dykc Formation wos acposited. Chcrt, silicificd dolomitc ~nd marl,
and silicificd dolomitic slump brocecias constitute 10 to 15% of the
succession in this arca., The chort ond dolomite erc usurlly intorbedded
with siltstonc. Massgive choert wes obscrved in onc placo, cost of the
atcrhouse Gronite.

Silicificd dolomitic slump brcccics constitutc the bulk of the
outcrop of the fomation west of Stapleton Hiding. Horth of Stoplcton
Siding, a slump brcoecia was traced for about 4 milos from Mt, Minzo, The
brocecias are rcddish or brown in colour and contain angulor fragments
of roerystellizcd quartz in a siliccous, in somc ploces, sondy, matrix.

, Guortz ond carboncccous siltstone constitute probably morce thon
50% of thc formotion.,  Thoy crce usuclly thinly interbcedded and crop out
as black or rcd ~nd whitc banded rocks,

Limonite-rich grcywacke siltstonc crops out in mony ploces
south~-cast of Batchelor., It is typically o ycllow or brown rock,
containing flecks or clots of limonite, In somc spccimens, tho flecks
of iron oxide wcre found to show rclict crystolline structuroc, indicating
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on igncous origin. 8

Mctamorphic rocks occur in the Colden Dyke Formation.
In somc »laccs, porticularly the cmbaymont arca at Rum Junglc,
tho scdiments bove been motomorphoscd to  cndalusite-mica-schist,
chinstolitc schist, talc schist ond phyllitc.  The metomorphism is
duc in pert to the contact offccts of the Rum Jungle Cranite
ond in port to shocring ossoci ted with the Giant's Reef Feult.
Uranium, copper ~nd lead mincriizotion is prescnt in the basol
scdiments of the Golden Dykc Formation in the cmbayment nrca.

Stapleton Formetion

The typo arca of the Staplcton Formotion is locatod
in the Zatchclor 1-mile arca, op roximatoly 1% milgs north of
Stopléton Roilwoy Siding (Lat. 13°10'S., Long. 131°3'E).  The
formation is very rostrictod, lonsing out to the north within
a fcw miles, andto the south-west within 6 milcs of tho type

arcl,

.. The Steopleton Formation overlies and interfingers
with the Goldon Dyke Formation. It includcs scverel bodies of
silicificd dolomitic slump br.cecia which arc part of the Golden
Dykc Formation. In most coscs the bodics arc tonguos dircctly
connccted with the Golden Dykc Formotion.

Cuartz grcywocke is the most abundant rock type in tho
Staplcton Formotvion., It mcy contoin up to 15% of fclspor. A
black cuartz greywacke forms the topmost unit of the formetion in the
typc arce. It contains red and ycllow clots of iron oxide up to o
few millimctres in diamcter. In placcs, it grndes into o quortz
pcbble conglomerate.

Greywocke, commonly folspathic, and groywackce conglomorote
constitutc up to 20% of tho succession. The greywacke conglomorato
cont~ins pebbles of cuartz, quartzite, siltstone and other rock frogments
in on orgilloccous greywocke motrix.

A bod of arkose, contoining anguler greins of pink folspoer
crops out ncar the top of the form~tion in the southern part of its orca
of outcrop. This bced overlics o cuartz pebble conglemeratce bed.

The Noltenius and Burrcell Creck Formotions,

The Noltcnius ond Burrcll Crcck Formotions constitute a lnteral
facics assomblage. Thc Noltonius Formation contains coorsc clastic
matcrinly, for the most port deposited in a ncar shorce cnvironment. Tho
Burrcll Crcck Formotion consists of finer clostic matcorial which
was transportcd farthcer into the trough zone. Thesc two Tformations
arc morc or lcss contomporencous. The boundery betwecn the two is
virtuclly o horizontcol tronsition with some intcrfingering of the two
formcotions.

Pert of the Noltenius Formotion was rodistributced basinwords by
turbidity currcnts. The turbidity currcnt depositc concist of oxtensive,
thin tongucs of rclotivoly coarsc mot.rial overlying end intcrfingering
with thce Burrcll Crcck Formcotion.

Noltcnius Formotion

The Noltcnius Formetion Crops out along the westorn cdge
of the Pinc Crock CGecosyncline. In the Darwin--Adcloide River nrco,
it extoends north from thc Tolmer Platcau to Darwin Harbour. Scattercd
outcrops of the formation occur cost of the Tolmer Platcua,  They
occur in basins, overlying the Burrcll Crock Formotion or os tongucs intor-
fingering with thot formation.

The formotion consists of finoy pcbble and cobble conglomerote,
cuartz groywacke, quartz sandstonc, grcywacke and siltstonc. It is
coproximatcly 3,000 foot thick in the Tumbling aters 1-milec oreo.
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Finc, pcbblc and cobble conglomcratc constitutce 10-20%
of the formation, The conglomorates contain rounded to subanguler
fragments of quortz and guartzitc commonly in o forruginous groywacke
motrix. The cobbles arce disc shaped and ronge up to 4 inches in
diometer, The smeller fragments orc morc spherical though less well
roundcd, Cobble conglomcratco, in places silicificd, is restricted
to the western portion of the formoti-n's arca of outerop, where
it produccs thc most promincnt topographic feotures. Elongation of
quartz cobbles parallel to the oxis of folding is doveloped around.
the noscs of some folds in this western arca. The clongotion
results in the rcerystcllizcd cuesrtz cobbles, now plotce-~like in shope,

. o .

lying ot engles up to 90~ to the bedding.

Quortz greywocko, with quartz sendstonc and subordinate
greywacke constitute about 40% of the succossion, The curtz greywacke
is 2 medium to coarse grained rock with on argillaccous or feriruginous
metrix. HMuscovite is prescnt in the fincr greincd greywocke.
Silicification, particularly of the sandstonc, occurs in places,

Siltoctone constitutos epprozimetcly half the formation
though only cbout 10% of 2ctuanl outcrop. It includcs quartz
siltstono, groywocke siltstonc, ond minor carbonaccous siltstone,
ond varices in grein sizc Jrom coarsc siltstone to cloystonc, The
colour is vnrioble, in places red, in others bandced greon and black
or brown,

\
Andalusitc - and cordicritc-mica schist, mica schist, spottced

hornfcls and phyllitc crc wrcscnt in the formation within o zonc of

regional shecaring ond metomorphicm. This zonc cxtonds from the

Tolmer Platce#mi, ncor Bamboo Crock, to Port Torwin. Pegmetite veins beori- -

tin, tontellite and columbitc intiude the formotion in this zonc.

In goneral, a bettor dogree of sorting is dicplayed in the
Noltenius Formation than in the Burrcll Creck Formetion. Groaded bedding
end "ecut-ond-fill" structurcs, characteristic of deonsity current
deposition, arc prosent in many of the lonses of quartz groyvocke ond
pcebble conglomcrate. Shallow woter structurcs, including ripplc morks,
arc present in the formation ot o fow ploces,

Orgenisms, os yot undescribcd and anparcntly of two diffcrent
kinds, were collected at three localitics in the Noltcenius Formetion.
The orgenisms ot two of the localitics boor some roscmblonce o
Atikokonia Wolcott (Slcoprock Formotion, Ontario., ) (Orol communicotion -
Miss J. Gilbert Tomlinson).

The first of thesc localitics is o fow miles south of the
Darwin- Mdelaide River arca. It is about 4 milc west of the Ccorge
Crock Urenjum »rospe ~ in the Burnside 1-milc arce. The orgenisms occur in
massive grcywocke emd cover most of the cxposcd surfrce of the bed.
They arc roughly circuler in plen, rangc from 6 inches to o foot in
diamctor ond arc slightly conve = upwords. They posscss o more or 1loss
wcll dovcloned radinl structur~ cbout o contrel footurc, oppoarcntly the
top of o tubc or column, The orgonisms crce proscrved in o rcddish-
purple, fine :roined, micaccous quartz greywackc cnd orc overlnin by
micaceous siltstonc,

The sccond locality is in the Tumbling Wetcrs 1-milc arca,
cporoximatcely 9 miles north-wost of Rum Jungle, Thc orgonisms ot
this locality arc similor in plan view to thosc at the George Crcck
loceality. They show a well developed tube or column dcscending from the
centrel fecture of the orgonicm. This tubc is up to onc foot long =nd
ond cxtends into the rock at right angles to the bedding. The
orgonisms arc prescrved in a bluish-buff colourcd, medium groined cuartz
greywacke,

The sceond kind of orgonism was collcetcd from a hillside
south of thc Worth ZAusdrclic Reilwoy, 12 milos north of Adeloide River.
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Thosc arc smell, oval bodics, rarcly oxcceding 2 inches in length.
They orc convex upwords and posscss o concentric structure cbout o
central depression. These organisms arc prescrved in a reddish-brown
micaccous siltstonc, Similar orgonisms have been collceted in the
Worramunga Group, ncar Tonnant Crcck (oral communication - Miss J.
Gilbert Tomlinson). :

Burrell Creck Formation

The Burrell Creek Formation overlies the Golden Dyke and

Stapleton Formations with no apparent unconformity. However, it overlaps
the Golden Dyke Formation around the southern margin of the Waterhouse
Granite. The sediments of the Burrell Creek Formation cropping out in
the south-east of the Darwin-Adelaide River area were deposited in the
main trough zone of the geosyncline. The line of outcrop of the Golden

ke Formation, curving to the east from Coomalie Creek (Plate 2 and Plate
5) marks the northern limit of outcrop of the Burrell Creek Forma.ion in
the main trough.

Sediments of the Burrell Creek Formation crop out extensively
to the west of the Waterhouse Granite, in the structure known as the
Finniss ~ »aben (Plates 3 and 4). The relationships between these
sediments and the Noltenius Formation indicate that both were derived
from a source area to the west,

The Finniss Graben is a downfaulted areca, bounded on the eac:
by the north striking Mt. Fitch Fault. It is virtually a secondary
trough occupied by sediments of the Burrell Creck and Noltenius Formations.

The Burrell Creek Formation consists of siltstone, greywacke
siltstone and greywacke. Lenses of silicified, calcareous greywacke and
conglomerate crop out in a few places. The absence of shallow water
structures, the poor sorting and lack of bedding and graded bedding in
the sediments, and the predominance of the silt fraction are characteric’
of the formation. It has its maximum thickness in thic ~=~ e~ 3.
of Batchelor where it is approximately 6,000 feet thick,

Siltstone is the most abundant rock type. It is red, brown
or yellow coloured in outcrop, and is commonly sheared or lineated. It
crops out as blocks or slebs, bounded by shear plan~s, protruding from
shallow soil cover. Thesc outcrops are very susceptible to sodl crcep.
Bedding may be revealed by colour banding. In composition, the siltstone
commonly has an argillaceous matrix containing irrcgular quartz grains,
mica flakes and flecks of iron oxide and chlorite. The siltstonc grades
into greywacke siltstone with an increase in the perrontage of chert
and other rock fragments.

Massive greywacke constitutes much of the outcrop of the
Burrell Creek Formation. The grainsize of the greywacke is typically
fine to modium but there is usually a wide range in sizec of the individua’
grains. Coarsc grained greywacke is not widespread throughout the
formation, but is common in thc transition zones to the Noltenius
Formation. The greywacke commonly contains subangular to rounde? omainae
of quartz, quartzite, chert, slate and rarc siltstone in = chloritic
or sericitic matrix. Fine quartz grains and clay p~~*‘~lcs may bc prescny
in the matrix. Felspar is uncommon.

Silicified, calcareous grcywackc constitutes a small

_ proportion of the formation., It is an extremcly resistant, grey-bluc

to dark coloured rock and crops out as large slabs, protruding from the
soil. In places, it grades into quartz pebblc conglomerate. The coursec
fraction of the greywacke consi-ts of subangular to angular fragments of
quartz, felspar, calcite, chert and rock “vagments. The matrix is
oextremely finc grained, is commonly scricitic and silir~nus, and may
contain some calcarcous material. Thelensss of greywackce commonly show
slump structures and may have hmigratcd to their prosent position by
means of-submarince sliding.

Mctamporphic rocks crop out in the Burrell Crcek Formation
in a few places, particularly in a zone oxtending north from the Tolmer
Plateau. Andalusitc-, sillimanite- and cordierite-mica schist »’
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phyllitc crop out in this area. Andalusite-mica schist, containing
andalusitc crystals up to 6 inches in length, crops out in some places.
The metamorphism is due to regional shoarlng stress coupicd with
intrusion of igneous bodies and of nv~-rous pogmatite veins throughout
the area. :

Chilling Sandstone

The Chilling Saendstone conformably overlies the Noltenius
Formation, in the vicinity of Fletchors Gully, south of the areca mapped.
This formation represents o final phasc in the evolution of the gco-
syncline, It consists c¢ssentially of scndstone, deposited over a wide
area in a shallow wa tur, shelf environment.

Two isolated exposurcs of the formation were mapped in the
arca. The first of these is locoted north of the Finniss River mouth,
in the Fog Bay l-milec area. It consists of 500 feet of course grained,
shearcd greywacke, quartz greywacke and“quartz pebble conglomeratc at
the base overlain by 1,000 fect of white, ripple marked quartz sandstonc
and quartz greywacke. The second exposure is at.Murrenja Hill in the
Peron Island l-mile area., The sequence consists of quartz sandstone and
minor sheared pebble con .. Tc,

Upper Proterozoic

Tolmer Group

The Depot Crcek Sandstonc Member of the Buldiva Ssndstonc
is the basal unit of the Tolmer CGroup. It is the only Upper Protcerozoic
unit in the areca, The unit is well exposed in the Tolmer Platcau whora
it has a maximum thickness of nearly 1,000 feet. It crops out as
scattered outliers, unconformably overlyine the Taw:i» Droilrcsolc
scdiments, oround the Waterhouse Granite and in tho viecinity of the
Rum Junglec minc. These outlicrs are found as far north as the Berry
Springs road, in the Humpty Doo l-mile arca.

The Depot Creek Sandstone consists mainly of pink, rivple
marked quartz sandstone, in places friable, in others silicified. The
sandstone is generally-a well sorted and bedded, medium to coarse grained
rock. Fine grained sandstone is found near the base of the unit in some
places.

Lenses of conglomerate occur in the member near the north-west
margin of the Tolmer Plateau. The lenses are restricted to the vicinity
of conglomerate beds in the underlying Lower Proterozoic sediments and
the pebbles and cobbles are apparently derived from these rocks,

Lensés of silicified breccia are present in the outliers of
the Depot Creek Sandstone. The breccia consists of angular fragments
of chert,; recrystallized quartz and glassy quartz in a siliceous,
hematite-rich fine grained sandy matrix. The breccia grades into pink
quartz sandstone., It commonly is found overlying the Coomalie Dolomite
and the Golden Dyke Formation. The fragmental material is probably
derived from these formations, both of which contain abundant silicified
dolomite and chexrt.

The outliers of the Depot Creck Sandstone were apperently
deposited in irregularities in the Lower Proterozoic basement, which
has resulted in their prescrvation from erosion. In some places, the
Upper Proterozoic outlier is surrounded by topographically higher Lower
Proterozoic rocks.,

Palacozoic

Cambrian

No Cembrian ~cdiments crop out in the arca mapped. However,
“he morpholosy and soils developed south of the Reynolds River in the
Mt, Tolmer l-mile arca are 51m11ar to those devcloped on tho Middle

N
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crop out.
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Permian

The coastal arc.. south of Pt, Blazc is included in the arca of
outcrop of the Port Keats Group, on the basis of photo pattcrn and
morphology. The Port Keats Group is Upper Permian to Triassic in age
(G.A. Thomas - personal communication),

Mosozoic

Cretaccous

Eroded scdiments of the Mullaman Beds crop cut over much of
the Cape Hotham, Kcolpinyah, Darwin and Southport l-milc arcas. The
Mullaman Beds are well exposcd in coastal cliff scctions around Darwin
and on the flanks of a fow, latcritc cappcd mesas in the arca. Thoy
consist of flat lying, marine and froshwatcr sediments, including
siltstone, sandy siltstone and radiolarian shalc. Freshwatcr conglomciate
and sandstonc occur at the basc of the sequence, in the southern part of
the arca,

In many places, the top part of the scciion consists of
"porccllanite', a tough, fine groined. silicified clay-shalc. The
"porcellanite" is whive, ycllow-brown or mottled in colour, depending
on the distribution of limonitic stnining. This rock type is thought
to be of pedological origin. It is the silica cnriched pallid or
mottled zonc of a lateritc rrofile, now cxposed, in many places, by the
erogion of the ferruginous gone of the laterite profile.

The Mullaman Beds arc approximntely 60 feet thick at Pt.
Charles in the Darwin l-milc arca (Noakes, 1949). They cxcced 200 feet ir
thickness south of the arca. 7~ age of the Mullrman Beds is not defini...
established but is mest probabls Lower Cretaccous, bthough dencsiivion may
have commenced in the Upper Jurassic,

Tertiary

Latcrite Deposits

Lateritc deposits cover much of the northcemm part of the arca.
They are part of a laterite prolile which originally covered most of
the Kathor'vo-Darwin Region. The laterite was developed during Tertiary
ti_c on subhorizontal Mullamon Beds. The lateritiscd, Tertiary penc-
plain was differentially upliftcd about the closc of the Tertiary.
The upliftcd peneplain sloped up from 60 fecet above sca level at Darwin
to 1,000 feet above sca level near Fince Crcek., This initiated a cycle
of crosion which has strippcd off most of the laterite. The comrl ve
profile was apparently about 50 feet in thickness,; but usually
considerably less than this is prescrved.

Quatornary

River ond coastel - laju slluvial deposits constitutie the
bulk of deposition during the Quaternary. The great coastal plains
were produced during a period of higher sca level, whon clay, silv and
gravel deposits were build up in drowned river valleys. These have
since been exposed by a rceent drop in sca level of approximatoely 20
feet. Some rivers, such as the Mary and Reynolds Rivers, have insufficient
hcad to cut through the coastnl plains into the sea. Thoss rivers
drain into swamps in the coastal plains and doposit large gquantitics
of silt and mud in them. Extonsive alluvial deposits arc also being buillt
up in the floodplains of such rivers as the Adelaide River,

Some laterite and other ferruginous deposits have accumulated
in vari~us parts of the arca, since the close of the Tertiary. A con-
crctionary iron oxide deposit covers much of the Fog Bay l-mile area,
This ferruginous material is not part of a latceritc profilc and crops
out on a plateau, about 80 feet above sea level.

Ferruginous greywackc conglomcrate crops out on the banks of
crecks and in gullies at the present lovel of crosion, This material
consists of fragments of Lowsr Protcrozoic and other rocks ccmented in
a ferruginous sandy matrix, -
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STRUCTURAL GEOLOGY

Folding

The dome structurcs about the Rum Jungle and Waterhouse
Gronitc are the two most promincent structural foc-turcs in the arca. They
arc reflccted through more than 8,000 ft, of scdiments overlying the
granites. The fold structurcs in the Lower Proterozoic scdiments in
the map arca arc not particularly tight. Dips arc gencrally less than
70° and plunges of 307 to 50° arc quite ‘~mmon., Howecver, the folding
is much tightcr in the arca of autcrop of the Noltenius Formation in
the Tumbling Watcrs and Southport l-milc arcas. There, the dips arc 80°
or morec and the flants of folds arc commonly parallecl or ncarly so.

The fold axes strike 15° west to 15%ast of north in most parts
of the arca., A markcd-swing in the strike of fold axes is noticed in
the north-~cast part of the Morrokei l-milc areca whero they strike
north-cast.

Large and complicated domec and basin structurcs, outlined by
rcsistant beds of the Masson Formation, werc mapped cast of tho Stuart
Highway in the Marrakai and Bumpty Doo l-milc arcas. Other basin
structurcs werc mapped south and west of the Rum Jungle and Watorhouse
Domes. In some cascs, the basin structures contain o corc of Noltenius
Formation surrwunded by Burrcll Creck Formation.

The Upper Proterozoic scdiments cropping out in the arca mapped
arc genorally horizontal or shallow dipping., Stecper dips, up to 300, arc
present in the outlicrs of the Depot Crock Sandstonc Mcmber., Thesc dips
arc probably depositional featurcs, duc to irregularitics in the bascment
on which the member was deposited. Faulting has resulted in steeper
dips in some places,

The only psst-Proterozoic sediments cropping out in the arca
belong to the Mullaman Beds. Thesc arc sub-horizontal.

Faulting

Most of tho faults m~pped in the Darwin-Adclaide River arca
strike north-cast. The most prominent of these is the Giants Rcef Fault.
This is a tcar fault with a horizontal displacement of approximateoly 3
miles, the west block moving north. It has little vertical displacement.
The movement took place about the close of the Protorozoic as it
displaccd the Upper Proterozoic Tolmer Group but not the Cambrian sediments.
The Adclaide River Fault, the 3taplcton Fault and many other minor shcars
werc associated with the Giants Recf movements.

Cther north-—cast trending faul: . nccur ncar the north-west
cdge of the Tolmer Platcau. Some of thesc have displaced rocks of tho
Tolmer Crou and are probably about the same age as the Giant Reef
movement .,

A number of north *rending faults were mapped in the area.
The most imvportant of these is'the Mt, Fitch Fault which marks the
easterr boundary of the Finniss Graben. It probably became active while
deposition was continuing and-resulted in the development of the Finniss
Grabon as a sccondary trough.

North-west tronding faults werc mapped in o few places. The
most important of these is locatcd in the Marrakai l-mile areca; cast of
the Adelaide River. This fault has dieninced racks of the Burrell Creck
Formation agoinst the Golden Dyke Formation, but prchably only a smallg
mainly vertical. mi~rzment was invelved. N,

- IGNEOUS INTRUSIVES

Doicrite sills intruded the Lower Protorozoic sediments, and
were folded with them. The majority of these sills have since been
affected by verying degrees of uralitization and automctamorphism, and weak
rcgional metamorphism,
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Somc of the sills now havce tho composition of a quartz
diorite. They consist of laths of andesinc, ophiticclly distributed
in hornblende pscudomorphs aftcr pyroxenc, with quartz, magnetite and
apatitc as accessory minecrals,

Morc oxtensive uralitization is appercnt in the sills which
crop out necar Batchclor. These consist of approximetcly 50% calcite,
occurring as grains and finc aggregatcs, 30% fine aggregates of cuhedral
quartz and variablc quantitics of iron oxide, sphenc, leucoxenc and
kaolin,

In many places, thesc altored sills have been subjected to
very decp weathering. Tho final product may consist of highly altered
amphibole, quartz, scricite and chlorite with iron oxide and kaolin,
In most cases thesc rocks cxhibit some relict textural features indicating
their intrusive origin. Commonly, such features arc the crystalline
shape or skeletal outline of the iron oxide grains,

Rum Jungle and Wetcerhousc Gronites

The Rum Jungle and Watcerhousc Granites intrude the Lower
Proterozoic sediments in the vicinity of Batchelor. They occupy the
corcs of two adjaccent domo structures and may be comnccted 2ot depth.
These granites arc largely concordant with the sediments, though the
Rum Jungle Granitc transgresscs the two basal formations of the Batchelor
Group between Mt. Fitch and Batchelor.

Waterhouse Granite

The Watcrhousce Granite is a coarsc grained, rcd-browvn, in
placcs gneissic rock, containing numorous oricntod foldspar phcnocrysts,
up.to 4 cm. long. It consists of approximetcly 30% quartz, 35% potassic
feldsper, 25% plagioclasc, usually in the albite renge, end 10% of
muscovite, scricitc and chlorite. (Hasan, 1958), The pheonocrysts consist
of albitc, orthoclasc, microcline and microperthitc. The groundmass
consists of finc aggrcgatc of cquidimensional grains of quartz, microcline
and olbitc with abundent fine grained muscovitc and chlorite. Accessory
minerals, includc calcitc, tourmaline, pyritc, magnetite, leoucoxcnc,
sphene and homatite,

Scricitization of granulcor albitc and of the albite fraction
of the microphorthitc is common., Morgincl grenulation of foldspar
crystals, rcplaccoment of foldspar by gronular guartz and zones of
gronulation tronscecting large foldsper crystoals are visible in some
scctions.,

The Rum Jungle Granite

Thc Rum Jungle Granite is a pink to dark grey, coarsely
crystalline, porphyritic gronite. It commonly shows some signs of
deformation, ranging from margincl gronulation of the feldspar phenocrysts
to complete crusking and rcerystallization of the rock. The phenocrysts
range up to 3 em. in length ond are oricnted, in placcs.

It contains 35 to 40% quart y 50 to 60% microcline, micro-
porthite cnd plagioclasc, and up to 10% biotito, chlorite, sericite and
cpidote (Hasan 1958). The plagioclasc ranges from albite to acid
ondesine, and is commonly scricitized.

The finc grained fraction consists of equidimensional, intocrlock-~

ing grains of quartz, albitc, microcline, mica and chlorite. Acccssory
minerals include iron oxide, muscovite, calcite, apatite, zircon,
fluorite and sphenc. Epidote is prescnt where complete crushing and
rcerystallization of the rock has takon place.

The proportion of potassic feldspar to plagioclase varies
widely and the Rum Junglc Granitc varies accordingly from "sodi-potossic
gronite™ to "albite gronite". Sufficiont biotite is prosent in some
specimens for the rock to be termed o biotitc granite. However, ot
least part of this biotitc is not of primary origin.
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T COMPLEX

Grancdioritc, granitc cnd motamorphosed basic intrusives
crop out in tho western part of thc area, in the Fog Bay, Peron Islond,
Mt. Tolmer and Tumbling Uoters l-mile arcas. They are scparated from
the Lower Proterozoic scdiments cropping out to the cast by a number of
north trcnding faults. They coxtend west from the Tolmer Plateau to
the coast ond north, as feor as Port Patterson. Thesc rocks are marked
by a typical granite soil pattorn and have been mapped largely by photo~

interprdt sion. Ouférvps are Commonlz .-ssive tous, protruding from
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These ignoous rocks ore considored to be part of the Hermit

Hill Complex which was first named in the Daly River arcc, in 1955
(Walpole, 1956). Rodiosctive ago doterminations on the gronodiorite
from this aron =nd on the granite from the Hermit Hill arco yieldeod
results of approximately 1,800 million yoors. This is about the same 0goe
as that dotermined for the Rum Jungle, 7atcrhouse and other Lower’
Protorozoic Granites,

The Hermit Hill Complex, howover, contoing some motamorphic
rocks structurally ot veriance with the Lower Protcrozoic trends., Tho
complex is thus considercd to includc elements of both Archacozoic and
Protorozoic age. Lack of cutcrop prceluded any attompt to sort out
these clements,

Only intrusive rocks werc mapped in the complex in the . Darwin-
Adeclaide River arca. Thesc arc probably all of Lowor Protorozoic age.
Granodiorite is tho most abundant rock type. It is o grey colourcd,
modium to coarscly crystallirc rock and consists of appro:imatoly 40%
plagioclase, in the oligoclasc-andesine rongc, 20% microcling, micro-
perthito and orthoclasc, and 30% quartz. licgnotite, apatitc and zirecon
~re the moin accossory minercls. Gornet is prosont os sporadially
gistridbuted groins up to 2 wm, across.

A two~-micn granitc crops out in a fow rlaces, In overcll
composition and texturc, it is similar to tho granodiorite, It diffors
in containing o greater proportion of zlkali feldspar and appreciable
cuantitics of muscovite ond biotito.

Amphibolite and cpidioritc which arc probobly altercd basic
ignoous rocks also crop out in this aroa, Thoe amphibolitc consists
of 50 to 60% green hornblende, o small proportion of pyroxenc, portly
psoudomorphed by amphibolo, and smell guantities of quartz ond albito.
Magnotitc, iron oxides, sericitc and chlorite are the acoossory minaorals,

Tho epidioritc consists of gg? plagioclase, in the andosing
labradorite rengo, 35% amphivolo and 108 quarts, Chlordto, soricite,
mognetito and iron oxides are the acccssory minorsls,

A small body of gnwnctiferous granodiorite intrudos tho
Noltenius Formation l-mile east of the Goodwill Mine (Plngo 3). This
granodiorite is relatod $o the Hormit Hill Complex, which orops out about
10 miles to thc wost. It has a mcdium grained, granitic toxture ond
consists of approximately 404 plagioclasc, in tho oligoclase-andesine rango,
20% mieroclinc, orthoclase end patoh-porthite, 20% quortz, 15% muscovite
and cpproeicble omounts of biotitc, tourmalinc and garnct. Quortz-
tourmalino~foldspor-muscovito pogmatitc ocours in tho gronodiorito in
blces cnd patehos., Dr, G.A, Joplin of the Australisn National University
(porsonal commnioation) considors this may bo indicctive of doop-seatod
intrusion. This is ono of the main diffcrences botwoon this intrusive
and the Rum Jungle or Vatcrhousc Granites., Both tho lattor arc apporont ly
shollow depth intrusives. '

ECONOMIC GEOLOGY

Tho Katherine-Dorwin rsgion was the sccno of considorable mining
activity during the lattor port of the ninctoconth century. The first
gold discovery was mede in tho Dorwin-Adeleide River arca in 1869, whon
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alluvicl gold wos found in the Blackmore River ot Tumbling Vaters.
Howcvery despitc the volume of prospecting, this arce produccd only o
ncgligible quantity of gold.

Copner production wns slightly morc important thon gold
production. Approximatcly 750 tons of copper ore were produced, the
bulk of which wes from snll mincs in the vieinity of Rum Junglc.

The mosgt veluable minercl products of the arca, prior to 1950,
were tin ond toantalitc won from pogmoatitc veins in the Bynoco Horbour-test
Arm ficlds, Thc tobol production wos ooproximately 520 tons of tin
end 20 tons of tontalite (Summers, 19573. A survey of the arca was corricd
out by the Burcau of Minerol Resources to assccss thoe potonticl of the
arce &8 o source of tin, tontnlitc, niobium ond columbium, The results of
this survey werce not cncourcging.

In 1950, uraonium, copver and leod mincrolizotion woas discovered
ot Vhites Deport Rum Jungle. This was the first orc body of any size
to bc found in t ¢ arco. Thoe deposit is being worked by opon cut
methods ~ind hos beocn in production for the post five yeoars. In the seno
vicinity, o potentinlly lorgs lcod orcbody hos beon locoted. his dcposit
is still becing investig itcd.

The mincrel potenticl of the arca scoms to 1ic in the possible
cxistence of furthor lcad, copper or urcnium deposits in the Rum Jungle
arca.,
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