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EXPLANATORY NOTES ON THE MOUNT MARUMBA GEOLOGICAL SHEET

Compiled by
H.G. Roberts and K.A. Plumb

Records 1963/140

The Mount Marumbe 1:250,000 Sheet area lies
mostly within the Arnhem Land Aboriginal Reserve, in the north-
castern part of the Northern Territory. It is bounded by
1otitudes 13° and 14°S and longitudes 133°30' and 135°E.

A graded track from Mainorn Homestead to the Bulman
pines proVides the only access to the area. The mines are 30
miles north-north-eanst of Mainoru, which is 180 road miles from
Katherine. Rainfall averages 25 inches per annum and occurs
nainly during the period November to April. The area is
uininnhooited, but is visited occasionally by itinerant
aborigines.

Maps and air. photographs covering the Sheet area
aad available during the course of the surveys were - air
nhotographs at 1:50,000 scale flown by the Royal Australian
iir Force in 1950; o photcmosaic at a scale of 4 miles to
1 inch, prepared by the Division of National Mapping, Department
of National Development in 1952; and a 1:250,000 topographic
map prepared by the Royal Justralian Survey Corps in 1961. The
accompanying Geological Sheet was compiled by transferring
information from photographically reduced overlays to the
Survey Corps bass.

Previous Investigations

In 1845 Leichhardt (1847) travelled through part of
the western sector of the Sheet area and described the sandstones
of the present Kombolgie Formation, ILindsay (1884) traversed
several parts of the area in 1883 and recorded numerous
g20logical observaticns,

The Bulmen zinc-lead deposits were discovered about
1910 when a company was formed to exploit them, The company
failed when the field was given an unfavourable report by a
consultant (A.R.G.N.T., 1910). The activity in the Bulmen
nrea lead t0 mineral search in surrounding areas; Love (1911)
cnd Murphy (1912) made long journeys through Arnhem Land in
¢enrch of minerals, but without success. Interest in the
Bulman field was renewed in 1925 (A.R.G.N.T., 1925) but it
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was short lived. In 1952 the Enterprise Exploration Company
examined the deposits (King, 1952; Knight, 1952; Sturmfels,1952),
and subseguently tested them by diamond drilling (Patterson,
1254). Opik and_Walpole examined the deposits in 1952

(Opik, 1952). In 1954 the Broken Hill Proprietary Company
mapped a large segment of Arnhem Land including the eastern
part of the Mount Marumba Sheet area (Crohn, 1956)i Later,
Campbell (1956) mapped the rocks in the vicinity of the Bulman
field, and Patterson (1953) made a helicopter reconnaissance
of a large part of the Mount Marumba Sheet area for the
Enterprise Exploration Company; the company engaged botanists
to conduct geobotanical investigations in the Bulman district
in 1962,

The accompanying map is based on field work under-
taken by the Burcau of Mineral Resources during 1962 as part
of a survey of Armhem Land. Prior to the field mapping
Ruker (1962) prepared a photogeological map of the Sheet area
with accompanying notes. The adjoining 1:250,000 Sheet areas
have been mapped by the Bureau of Mineral Resources; Mount
Evelyn was mapped between 1954 and 1958 (Walpole, 1963);
Urapunga in 1958 and 1959 (Dunn, 1963) and Milingimbi and Blue
Mud Bay - Port Langdon in 1962 (Rix, 1963; Plumb and Roberts,
1963).

PHYSIOGRAPHY

The Sheet area contains parts of two of the three
major physiographic divisions of Arnhem Land, viz. the Gulf
Fall and the Arafura Fall (Roberts and Dunn, in prep.).

The distribution of the divisions is shown in Figure 1.

Gulf Fall: The Gulf Fall includes all the country drained

by streams flowing into the Gulf of Carpentaria and occupies
the central and southern parts of the Sheet area. Most of the
Gulf Fall consists of hilly, dissected country, but in the

west a flat, elevated area, has been named the Lindsay
Tableland, (Figure 1.).

The topography in the main part of the Gulf Fall,
(i.e, excluding the Tableland) is controlled to a marked
degree by the differential resistance to erosion of the
various underlying strata. In the headwaters of the Wilton
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River arenites of the Katherine River Group form strong strike
ridges and plateaux while the less resistant lutites,
carbonates and wvolcanics tend to occupy valleys and depre331ona.
Relief in this area is locally up to 400 feet; elevations

are up to 1250 feet, but gradually decrease to the south-east,
along the course of the Wilton River, to about 300 feet near
the southern margin of the Sheet area. Rocks of the Dook
Creek Formation generally form rounded hills, in contrast to
the rocks of the Roper Group which form cuestas and hogback
ridges with low, gently undulating country betwecn.

The Lindsay Tableland is bounded to the north by
the Arnhem Lend Plateau; elevations along the watershed
separating the Tableland and Plateau are about 1300 feet.
To the south-east elevations decrease to about 1000 feet.
The Tableland is mostly flat and soil covered but contains
numerous hills and rises of Precambrian and Mesozoic rocks.
Most of the Tableland is underlain by horizontal Mesozoic
strata, which are exposed along water-courses and in small
scarps both within the Tableland and along its margin.
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The marginal scarp is more pronounced in the headwaters of
the Wilton River (where it is up to 50 feet high) than in
the south.

Arafura Fall: The Arafura Fall occupies the north-western
and north-eastern sectors of the Sheet area and is bounded to
the south by the Gulf Fall; it comprises the country drained
by streems flowing into the Arafura Sea. Two subdivisions -
the Arnhem Land Plateau and the Guyuyw Plain are shown on

Figure 1.

The Undifferentiated Arafura Fall is in the
eastern part of the Sheet area and is underlain mainly by
rocks of the Roper Group. The topography, although similar
to that in the corresponding part of the Gulf Fall adjoining
to the south, is more subdued; local relief rarely exceeds
100 feet. Elevations range from about 600 feet in the
south to 250 feet in the north.

The Guyuyu Plain adjoins the Undifferentiated
Arafura Fall. The Plain has an elevation of about 650 feet
at its southern margin and slopes gently to 250 feet at its
northern boundary. Most of the area is sand and soil
covered; numerous sink holes suggest that carbonate rocks
of the Dook Creck Formation (mainly) may underlie much of
the Plain.,

The Arnhem Land Plateau occupies the north-western
part of the Sheet area and a small area adjoining the Guyuyu
Plain. It extends northwards onto the Milingimbi Sheet area
(Rix, 1963) where its northern boundary is clearly defined.

In the Mount Marumba Sheet area the Plateau ranges in
elevation from 500 feet in the east to over 1400 feet in the
wests; local relief, however, rarely exceeds 300 feet, MNost
of the rocks exposed on the Plateau are arcnites of the
Katherine River Group; they occur as low rises, mesas and
broad craggy hills and ridges. Narrow gullies and clefts,
which have developed along joints, are common in the
Plateau.

Drainage: The Gulf Fall is drained by the Wilton, Phelp

and Mainoru River systems. The principal drainage is through
the Wilton River which flows southwards to join the Roper
River on the Urapunga Sheet arcea. The Wilton River flows
through wide alluvial plains over most of its length;
anabranchs are COmmon. The Arafura Fall is drained by the
north-flowing Mann, Blyth and Goyder River systems, The
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Goyder River system includes Annie Creek; Guyuyu Creek and
several un-named streams in the eastern part of the Sheet area.

In both the Arafura and Gulf Falls the major streams
are Buperimposed consequent streams; the minor streams are
largely controlled by the structure and lithology of the
underlying rocksi

STRATIGRAPHY

The stratigraphy of the Sheet area is summarized
in Table 1. The stratigraphic nomenclature used will be
fully defined and in some cases re-defined in Dunn, Smith &
Roberts, (in prep.) and Roberts and Dunn, (in prep.).

PRECAMBRIAN

Prcocambrian rocks crop out extensively in the Sheet
ared. They have been assigned to various intervals of the
Precambrian time scale solely on the basis of their local and
regional structural and stratigraphic relationships. No
absolute ages are known, but the Katherine River Group is
assigned to the Lower Proterozoic on the basis of its correlat-
ion with the Tawallah Group (Dumn, et al, in prep.), rocks of
which have been dated by radiometric methods at the
Geochronology Laboratory of the Australian National University
(A.W. Webb, I. McDougall and J.4. Cooper (1963).

AGICONDIAN SYSTEM (LOWER PROTEROZOIC)

The Jimbu Granite is the oldest unit exposed in the
Sheect area. It is unconformebly overlain by rocks of the
Katherine River Group, and is probably related to the
similarly disposed rocks of the Agicondien System in the
Katherine-Darwin region (Walpole et al, in prep.).

The most common rock type exposed is a pink
porphyritic microgranite consisting of phenocrysts of
potash feldspar and quartz embedded in a medium grained
groundmass of micrographic quartz-feldspar, quartz, potash
feldspar and chlorite. Dykes of pegmatite and grenophyre cut
the granite mass,
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ROCK UNIT AND SYMBOL MAXIMUM THICKNESS

AGE LITHECLOGY PEYSTIOGRAPHEIC EXPRESSION DISTRIBUTION STHATIGRAPHIC REILATIONSHIPS RENMARKS
IN FEET %
G Quaternary (Qa) 20+ luvium Level to gently sloping plains|Mainly along
A along mein watercourses; iso~ |Wilton River
1 lated flats, and Annie Creek
g (Czs) 20+ Sand, residusl soil Lies on hill slopes,plateaux |Widespread
7 and plains.
0 Undifferentiaged (Cz1) 20 Laterite, lateritic soil, Laterite in gcarps; lateritic |Western sector Bauxite in
I ferriercte., goil = plains; ferricrete - places
C beds of watercourses.
Annie Creek 20+ Massive,buff to grey Low rubbly rises. Klong &nnie Rclationship to laterite No fossils
Tertiary(?) Limestone Creck not known. found.,
(Ta)
Lower Mullaman Beds 50+ Massive,white to yellow, Brocd, soil-covered plateaux; [Widesrread Probtably unconformably Contains
MESOZOIC [Cretaceous (X1m) sandy siltstone and clay- where dissectod = mesa top- overlain by thc 4nnie shelly
stone; guartz sandstonc, ography. Creck Limestones. fossils.
clayey sandstone,
Fine to coarsc-grained Poorly resistant; forms low Widespread in  jIntrudes Reper Group strata,] Sills and
(Ba1) 370 dolerite, porphyritic and plains and valleys. Produccs eastern half., junconformebly overlain by dykes,
vesicular dolerite. "block" seil, the Mullaman Becse
Bessie Crecek 50 Maseive, fine to medium~ Moderately resistant - low Unconformably overlain by Jointed.
Sendstone grained, white friable, cucatas. Mullamen Beds,
P (Bre) ripple marked, cross-
bedded quartz sandstone.
R Sorcoran Flaggy, micaceous quartz Poorly resistant - soil Conformably overlain by Very poorly
- Formation 4C0 sandstone and quartz grey- covered valleys. the Bessie Creck Sandstone. exposed.
& (Bro) wacke; shale, siltstone.
C Upper (?) Munyi 150 Ferruginous sandstone and Poorly resistant - low Conformably overlain by Strongly
A |Member siltstone; minor quartsz slightly undulating country, Broad north~ {thc Corcoran Formation. ferruginous
A Proterozoic b (Brm) sandstone and micaceous north-ecast in placecs.
n shale, trending
M ¢ : - = ) zong in [~ ) ) g
. G |r Hodgson Blocky to massive friable Resglptant - low cucstas Erst Conformablyvoverlaln by Jointed
B Sandstone 150 medium grained quartsz the Munyi Member.
g Member sandstone, crosg budded
R . (Prh) ripple merkcd.
I 0 2 Jalboi Flaggy green, white and Moderately rogictant = Conformably overlain by Abundant
U s Member 400 purple glauconitic the Hodgson Sandstone scdimentary
A % (Prj) micaceous sandstonc and Member, structures.
o siltstone; quartz grey-
N wacke; blocky white quartsz
n
o sandstone. Cross bedded,
ripple marked.
Arnold Blocky to messive, friasble, | Moderately rcsistant - Conformably overlain by Jointed
Sandstone 100 medium~grainced, white low cucstas. the Jalbol Member. Lenses
Member cross bedded, ripple— out in placcs,
(Brx) marked quartz sandstone,
Crawford Blocky to massive pink Moderatcly resistant - Conformebly overlain in
Formaticn 400 micaceous quartz grey- undulating, benched, hilly places by the Arrold Characteristic
(Err) wacke; fleggy, purple, country, Sandstone Member, in weathering
/ micaceous sandstone, silt- otherwisc by the Jalboi habit.
stone; mieaceous gloucanitic Member .
sandstones. Cross bedded. Brocd northe
Hainoru flaggy laminated cherty Poorly registant - undul- Cost trending Conforicbly overlein by Lower half
Fornation 500 siltetone and dolomitic ating hills, often benched zonc in East the Crawford Formation. of unit very
(Bru) siltstone, calcarcous silt- | soil covered v:lleys. hnd south- poorly
stone, nicaceous glaucon- oste exposed.
itic sandstone; nminor
sendy limestone lenscs.
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ERA AGE ROCK UHIT &lD SYMBAL MAXIMUM THICKNESS LITHOLCGY PHYSIOGRAPHIC EXPRESSION DISTRIBUTION STRATIGRAPHIC LILATIONSHIPS REMARKS
IN FEET %
4 |Liimen Massive to flaggy, fine to |lModerately resistant - low Conformably overlain by the
é Sandetone 200 nedium—graoined, white gsend-—-covered hillsg; smell Hoinoru Formztion.
2 (Bri) ouertz sandstone; minor basal scarp in places.
Sgye pebble conglomerate, Crosg-
§4§ bedded, ripple-marked.,
o ooh
M |Dool: Creek 1000 Dolomitic siltstone, algal | Moderately resistant = Meinly in central|{Unconformably overlain by Contains algal
Te {Form-tion dolomite, gendy and silty undulating hills. part of Sheet the Limmen Sandstone. structures.
Lowex (?) (Eoo) dolomite and limestoie; area. Host to
R oolitic dolomite =nd chert, Bulman Pb -
Preterozole I cherty siltstone, qurrtz, Zn mineralis-
g sandstone, chert brecciae ation.
Done Greek 250 Flrggy to blooky, firetto Resistant = cuestbas North east Conformably overlain by Glauconitic
P G |Formation necivnm~grained, white to trending zone the Dook COreck Formation. towards top.
R (Bon) purple, quortz sancdstone; in west; mainly
R 0 minor glouconitic sundstone around hesd-
U Cross bedded, ripple waters of Wilton
E P marked, River.
C .. West Branch Basalt, medium~grained, Poorly recsistant ~ low Central west Unconformatly overlain by Very poorly
b Voleanics 300+ purplc quartz greywacke. slightly undulating and southwest. Bone Creek Formation. exposed.
A i (Bhw) countrys
M
Lower r |Gundi 300 Magsive and tlocky purple Resistant - elevaded Irregular zone Conformably overlain Strongly
B Greywacke to red brown quartz plateaux, where dissected from Blyth by West Branch Volcanicg. jointed
u (Bhg) greyvacke, feldspathic forms rough hills, River in north
R sandstone and quartz to south-west
7 sandstones Crogs-bedded, corner of Sheet
I ripple merked. aroie
R
A Froterozoic McCaw Dolomitic siltstone, sond-~ | Poorly rasistant - low Unconformably overlain Contains
I |Formation 500+ stone and guartz grey- undulating hillg, by McCaw Formation. 2lgal
N (Bha) wacke (gome glauconitic) structures
N algal dolomite, dolutite, Humerous
sandy and silty dolomite, clouconitic
E basalt, sandstone, silt- beds presents
sbone,
R | Shedforth Blocky medium grained Very resistant - strong » Conformably overlain by ‘Glanconitie
Sandstone 350 white quartz sandstone, cuestas., Mainly around |MeCayw Formation towards top.
T {Bhs) feldspathic quartz sand- head-watcrs
stone minor glauconitic of Wilton
v sandstone, Cross bedded, River.
ripple-marked,
E
Cottee 1000 Purple flaggy to Poorly rosistant - low Unconformably overlain by Containg
R | Formation dolomitic siltstone, algel | undulating hills. Shadforth Sandstonc. algal structe
(Bhe) dolonite, glauconitic ures «Glavcons
dolomitic quartz greywacke itiec in
G dolarcnite, sandy and lower half,
silty dolomite, sandstone,
R siltstone, shale, basalt.
0 |McKay Ferruginous flaggy to Modorately resistant - Conformably ovVerlain by Latorally-
Sandstone 700 blocky fire to medium undulating hills, occas— Ccttee Forrhticn. In equivelent to
U (Bhm) grained purple-brown sand- | ional strike ridges. places overlaps Kombolgie ubper part of
stone, fecldspathic sond= Formationa Kombolgie
P stone blocky white quartsz Formation on
sandstone, quartz grey- the Miling-
wacke, imbi Sheet
SrEoa
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ERA AGE ROCK UNIT AWE SYMBCL MAXTMUM THICKNESS LITHOLOGY PHYSIOGRALFHIQ ZZAPRESSIQN DISTRIEBUTION STRATIGRAFEIC PULLTIONSHIPS — HibuRKS
I FEET%
P K S . - o . . o
R A Kombolgie 2,100 ixcluding riembers, Very resistant « rough, Confermably overlain by Forms most of
E T Forns~tion Massive %o flaggy,vhite, elevated hills, MeKay Sandstonc. frnhem Land
G g (Bhi) nediumegrained quartz Plateau
A E sandstone; feldspathic strongly
M Lower R G quartz sandstone; minor jointed.
B IR pebble=congloicrate,
R N 0 Cross~beddod ripple Large areas
I Proterozoic | g marked.
4 P T ~ 0 ~———
N R Nungbalgarri 170 Fine to mediun grained Poorly resistant g seil North West Nungbalgarri Velcanic Pogsibly
I Volecanic basalt; vesicular and covered vallceys, Hot St Member is und.rloin andesife
v Member amygdaloidal in places, and overlain by
E (Bhn) arenites of the
R Formation,
—— iyt
gower Jimbu Gronite Magsive pink porphyritie Poorly resistant e low Jinbu Creek, Unconformctly cverlain
Preterozeic (Bgj) nmicrogranite; minor sond covercd riscs, and in #%wo by Kombolgie Formaticn
(Agiczndién granophyre, pognatites. domes to easthe and MeKay Sandstoiic.
ystem
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McARTHUR BASIN SUCCESSION (PROTEROZOIC)

A sequence of about 10,000 fecet of sedimentary and
volcanic rocks unconformably overlies the Jimbu Granite.
The rocks were deposited in the McArthur Basin which extended
from beyond the Queensland-Northern Territory border in the
south to the Arafura Sea, in the north., The thickest
accumulations of sediments occurred in a narrow north-south
zone trending through the Arnhem Bay and Blue Mud Bay Sheet areas
and several Sheet areas to the south, (Dunn, et al, in prepi).
On the Mount Marumba Sheet area,which was a relatively stable
part of the McArthur Basin, the succession is divided into
three Groups - the Katherine River, Mount Rigg and Roper Groups.
The Katherine River Group is now regarded as Lower Proterozoic
in age, but it was formerly thought to be Upper Proterozoic
(Walpole, 1963; Randal, 1963; Ruker, 1962)., The Mount Rigg
Group is tentatively assigned to the Lower Proterozoic and the
Roper Group tentatively to the Upper Proterozoic.

LOWER PROTEROZOIC

Katherine River Group: The Katherine River Group
unconformably overlies the Jimbu Granite and is exposed in the
north-western part of the Sheet arca. Topographic relief in
the basement and local tectonism affected the distribution of the
sediments during the initial stages of sedimentation; the
basal unit of the Group (the Kombolgic Formation) has been
overlapped in places by the McKay Formation, which locally

rests directly on the Jimbu Granite.

The Kombolgie Formation cousists dominantly of medium
and coarse-grained quartz sandstone, but basic intermediate
volcanic flows occur in the middle part of the unit; the flows
constitute the Nungbalgarri Volcanic Member. The Member is
only poorly exposed but probably rcpresents several separate lava
flows; vesicular and amygdaloidal lavas are common. The
sandstone beds above and below the Volcanic Member are similar;
both are characteristically massive to flaggy, medium and
coarse grained, cross-bedded, ripple-marked, and locally pebbly.
Minor amounts of detrital feldspar occur in some beds.

The McKay Sandstone conformably overlies the
Kombolgie Formation in the Mount Marumba Sheet area, but in the
adjoining Milingimbi Sheet area the Sandstone grades laterally
into the upper part of the Kombolgiec Formation (Rix, 1963).
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The unit consists dominantly of interbedded fine to medium-
grained, purple-brown, ferruginous, flaggy to blocky sandstone,
and fine-grained, flaggy, feldspathic, brown quartz sandstone.
In general, the unit is more thinly bedded than the Kombolgie
Formation, contains much more non-quartz detritus and is mostly
finer-grained.

Rocks of the Cottee Formation conformably overlie
the McKay Sandstone, The lower part of the unit consists of
interbedded flaggy to fissile purple dolomitic siltstone and
shale, glauconitic dolomitic quartz greywacke, quartz sandstone,
dolarenite, sandy and silty dolomite, siltstone, shale and
basalt. The upper part of the unit consists dominantly of
purple algal dolomite composed almost entirely of hemispherical
algal mounds with radii up to 30 fect (fig. 2). The mounds
consist of concentric layers of laminated dolomite up to a few
inches thick; the laminae are "wavy" and of algal origin.

Figure 2: Algal mounds in Cottee Formation

The Shadforth Sandstorne overlies the Cottee Formation
with slight angular unconformity; the unit consists essentially
of blocky, medium-grained, white quartz sandstone with minor
feldspathic zones, Thin beds of glauconitic quartz sandstone
occur at the top of the unit,
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The McCaw Formation conformably overlies the
Shadforth Sandstone, The superphositional sequence within the
unit is obscured by faulting and by the overlap of unconformably
overlying strata, but purple dolomitic siltstone, fine-grained
dolomitic sandstone and fine-grained, dolomitic, glauconitic
quartz greywacke constitute a major portion of the unit;
algal dolomite, silty and sandy dolomite, and dolutite are
interbedded, and occasional beds of sandstone, siltstone and
amygdaloidal basalt occur, The purple dolomitic siltstone beds
locally contain halite pseudomorphs,

Arenites of the Gundi Greywacke unconformably overlie
rocks of the McCaw Formation. The unit was first mapped by
Ruker (1959) in the north-western part of the Katherine
1:250,000 Sheet area, where it contains much more non-quartz
detritus than in this Sheet area. Ruker termed the unit the
Gundi Greywacke Member of the Diljin Hill Formation; this
nomenclature was subsequently used by Walpole (1963) and
Randal (1963). The unit is here given formation status
because of the wide areal extent of the unconformity at its
base, In the Mount Marumba Sheet area the unit consists of

massive and blocky arenites containing varyimg amounts of
feldspar, At the base, red-brown quartz greywacke and
feldspathic quartz sandstone are dominant but upwards white

to red quartz sandstone becomes more prominent, Large scale
cross beds and strong joints are features of the unit (Figure 3});
ripple-marking is common.

[ X |
| :

Figure 3: Exposures of the Gundi Greywacke.
Low areas are gullies incised
along joint planes.
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The West Branch Volcanics are poorly exposed and
occur only in the centre-western part of the Sheet area, The
Volcanics were formerly classified as a member of the Diljin
Hill Formation on adjoining areas (Ruker, 1959; Randal, 1963;
Walpole 1963). The unit is treated hers as a formation and will
be fully defined by Roberts & Dunn, (in prep.). The nature
of the exposures of the unit on the Mt., Marumba Sheet arca
precludes establishing its basal relationship but Ruker (1959)
reported a local unconformity between the unit and the under-
lying Gundi Greywacke. The only rocks of the unit exposed are
basalt and medium~grained purple quartz greywackc.

LOWER (?)PROTEROZOIC

Mount Rigg Group. The Katherine River Group is
unconformably overlain by the Mount Rigg Group. In the
Mount Marumba Sheet area the latter consists of two units - the

Bone Creck and Dook Creek Formatioms,

The Bone Creek Formation lies unconformably on the
West Branch Volcanics; it contains conglomerate beds in the
Katherine 1:250,000 Sheet area (Ruker, 1959; Randal, 1963), but
on the Mount Marumba Sheet area the unit consists entirely of
flaggy to blocky, fine to medium-grained, white to purple
quartz sandstone with minor beds of flaggy, glauconitic sandstone
near the top. The rocks are cross-bedded and ripple-marked.

The Dook Creeck Formation conformably overlies the
Bone Creek Formation, The unit contains cherty siltstone,
dolomitic and calcareous siltstone, dolomite, limestone, silty
and sandy dolomite and limestone, chert, quartz sandstone

and chert breccia. The carbonate component of the 'liney!
strata usually has the composition of a slightly calcitic
dolomite, although dolomitic limestones occur in parts of the
unit.

Algal structures are common in the relatively pure
dolomites and limestones; +the rocks are frequently exposed
as discrete biohermal mounds or as groups of bioherms,
particularly near the base of the sequence (west of Mt. Jean)
and near the top, in the Bulman district (Figure 4). The
thickness of the unit is difficult to estimate but is probably
between 1000 and 2000 feet,
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Figure 4: Algal structures in a bicherm of
the Dook Creek Formation, Bulman
district.

UPPER (?) PROTEROZOIC

Roper Group. Bpik (1952) recognised an unconformity
in the Bulman district at the base of the present Roper Group.
The unconformity has since been recognised over extensive areas
of the MeArthur Basin (Dunn, Smith & Roberts, in prep.). The
Roper Group is a conformable sequence of arenites and lutites
and has been divided into numerous stratigraphic units which
show great lateral lithological consistency; many of the units
have been mapped throughout the McArthur Basin.

The Limmen Sandstone is the basal unit of the Roper
Group and unconformably overlies the Dook Creck Formation,

A conglomerate occurs locally at the base of the unit and
contains pebbles of chert, quartz sandstone and algal chert.
Quartz sandstone overlies the conglomernte and forms the bulk
of the unit. The sandstone is fine to medium-grained

cross bedded and ripple-marked.

The Mainoru Formation consists of laminated, cream
to buff, cherty siltstone, dolomitic and cnlcareous siltstone,
sandy and silty limestone, and fine grained micaceous glauconitic
sandstone. The latter forms the upper part of the unit. The
carbonate-cherty siltstone sequence, which forms the lower part
of the unit, is only poorly exposed; on the adjoining
Urapungs Shect area (Dumn, 1963) a limestone member ( the Mountain
Valley Member) has been differentiated in this part of the unit.
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The Crawford Formation comprises interbedded blocky

to méésive; pink, micaceous gquartz greywacke, flaggy purple
micaceous sandstone and siltstone and micaceous glauconitic
sandstonei Cross beds are common in the unit,

The overlying Abner Sandstone contains four Members.
The lowest, the Arnold Sandstone Member, is lenticular, and
consists of medium~-grained quartz sandstone. The Jalboi Member
overlies the Arnold Sandstone Member and is lithologically '
similar to the Crawford Formation. It is overlain by the
Hodgson Sandstone Member, which consists of white, medium-_
grained quartz sandstone. The Munyi Member overlies the
Hodgson Sandstone Member and consists of interbedded ferruginous
gandstone and siltstone, with minor beds of gquartz sandstone and
micaceous shale. Cross~beds and ripple marks are common in
the Abner Sandstone particularly in the three lower Members.

Rocks of the Corcoran Formation conformably overlie
the Munyi Mecmber. The Formation is poorly exposed in the
Mount Marumba Shecet area; outcrops of gﬁaggy nicaceous quartz
sandstone and quartz greywacke, shale,/siltstone occur, but
represent only parts of the unit,

The Bessie Creck Sandstone,is a massive, medium-

grained, white quartz sandstone; cross-beds and ripple
narks are common.

Intrusive Rocks. Numerous dolerite sills and dykes

intrude the Precambrian rocks. The sills extend over wide
areas and are closely concordant with the bedding; their
thickness is difficult to estimate from exposures, but in the
Bulman district a drill intersected a sill 370 feet thick
(Patterson, 1954). Some differentiation has occurred in the
dolerite. Dykes are comparatively rare; the only one of
mappable dimensions intrudes along a fault plane east of the
Wilton River.

LOWER CRETACECUS

The Mullaman Beds are exposed mainly in the south-
west but outlying remnants occur at widely separated localities
throughout the remainder of the Sheet area. Shelly fossils
have been collected from one locality (TT64) north-west of
Mount Jean; Skwarko (1963) has tentatively placed them in
the Neocomian, Sandy siltstone and claystone, quartz

sandstone, and claycy sandstone are the main rocks exposed.
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CAINOZOIC

The Annie Creeck Limestone is exposed in small areas
along Annie Creek in the north-eastern part of the Sheet area.
It lies unconformably on the Mainoru Formation, but its
distribution in relation to Annie Crecek suggests that it may
also post=date the Lower Cretaceous strata. By analogy with
similar deposits elsewhere in the Carpentaria Province the
limestone is tentatively regarded as being of Tertiary age.
The unit consists of massive, buff to grey limestone with a
characteristic fluted weathering habit.

Considerable parts of the Sheet area are covered
by laterite, lateritic soil and ferricrete (map symbol Czl),
sand and residual soil (Czs), and alluvium (Qa). The
laterite has developed on a number of rock units but mainly
on the Mesozoic strata; in places pisolitic material is
abundant. An analysis of a single sample of pisolitic
laterite developed on Mesozoic clayey sandstone a few miles
west of the mein dome in the north-western part of the
Sheet area showed it to contain 24.5% $10,, 43.3% Fe,04
and 18,3% A1203; loss on ignition was 12.6% (R. Becvers,
pers. COmM. ).

STRUCTURE

In the Mount Marumba Sheet area the rocks of the
Meirthur Basin succession, although faulted and locally
folded retain the broad featurcs assumed upon their
deposition; they form a south-east dipping sequence with
the oldest rocks, those of the Katherime River Group,
exposed in the north-west and the youngest, those of the
Roper Group, in the south-east (Figure 5).

Faulting. The most prominent fault in the Sheet
area is the Bulman Fsult which trends at 3902, The fault
has a wrench component and probably also a slight vertical
component; the southern block has moved to the west, but
the displacement dces not at nay point appear to be great.
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Subsidiary faults rarallel to the Bulman Fault alsd have
wrench components.

A major set of faults trends between 360° and 025°;
these are probably mostly normal faults; displacement rarely
exceeds 200 feet. A second group of normal faults trend
roughly north-east and similarly show little vertical
displacement; +the faults are usually less persistent than
the former set,

Folding. Three domes occur in the north-western
part of the Sheet arca. The largest is about 12 miles long
and 6 miles wides +the long axis trends about north-north-west.
The smaller domes are almost circular and are from 4 to 6 miles
wide., Dips on the limbs of the three domes are mostly
vetween 15 and 25°, The presence of such promincnt
structures in an otherwise shallowly dipping sequence is
anomalous, Exposures of basement rocks in the core of two
of the domes and the abutment unconformity between the basement
rocks and the overlying sediments suggests that the structures
may be due partly to initial topographic irregularities in the
basement - the attitude of the various stratigraphic units
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indicates that the most of the doming occurred before the
deposition of the Gundi Greywacke; slight movements subsequent
to its deposition are indicated by curved joints in the
Greywacke in the triangle between the domes:

A broad anticline with shallowly dipping limbs occurs
in the south-~eastern part of the Sheet area. The axis trends
at 350° and is parallel to faults which may be responsible
for the structurec,

Jointing. Jcinting is a common feature in many of
the stratigraphic units. The most conspicuous joints are in
the arenites of the Kombolgie Formation, particularly where the
rocks are horizontal or gently dipping. Joints are also
conspicuous in the Gundi Greywacke (Figure 3 ),the Dook Creeck
Formation, and Limmen Sandstone, the Arnold and Hodgson Sandstone
Members of the Abner Sandstone, and in the dolerite sills,

GEOLOGICAL HISTORY

The oldest rocks in the Sheet area are those of the
Jimbu Granite; they possibly intruded sedimentary rocks of the
swAgicondian System. A period of erosion subsequent to the
intrusion of the Jimbu Granite was succeeded by the subsidence
of a vast area (the McArthur Basin) extending from Arnhem Land,
south~eastwards to beyond the Queensland border, The subsidence
was accompanied by the accumulation of thick deposits of clastie,
bioclastic, biogenic and chemical sediments and, locally, the
extrusion of basic or intermediate lavas. Areas of relatively
high topographic relief in the bascment initially persisted as
non-depositional surfaces, but were ultimately buried under
substantial thicknesses of sediment. The Sheet area was a
relatively stable part of the McArthur Basing the maximum
thickness of stratasdeposited was about 10,000 feet whercas
35,000 feet of equivalent strata were deposited further east
in the Blue Mud Bay Sheet area.

Local unconformitices developed in the Mount Marumba
Sheet arca in response to slight tectonic adjustments, but
to the east sedimentation proceeded without interruption. The
only unconformity which can be traced to the east is at the
base of the Roper Group. Slight, but widespread, erosion of the
Mount Rigg Group and its equivalents resulted from positive
regional epeiregenic movements, The deposition of the Roper
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Group was followed by the intrusion of extensive dolerite sills
end dykes: Faulting and minor folding in Precambrian times
was followed by erosiom. The next recorded event was the
deposition of the IMullaman Beds in the Lower Cretaccous.
Epeirogenic uplift or marine regression exposed the Mullaman
Beds to lateritisation either in the late Cretaceous or early
Tertiary. Either prior to the lateritisation or more likely,
subsequent 10 it, the Annie Creeck Limestone was deposited,
probably in a freshwater lacustrine environment. Further
uplift induced the present crosion cycle,

ECONOMIC GEOLOGY

Zinc and Lead, Deposits of zinc and lead were discovered in the
Bulman Waterhole district about 1910, The deposits were

worked briefly in 1910-11 and again in 1925, and although no
records are available, the extent of the workings suggests that
production was not very substantial, The Enterprise
Exploration Company became interested in the deposits in 1952,
and has subsequently conducted numerous investigations of the
mineralized area.

The known deposits occur within an area, 8 miles by
4 miles, west of Mount Marumba. The host rocks are near-
horizontal beds of dolomite, limestone, and chert, in the upper
part of the Dook Creeck Formation. The three largest groups of
deposits occur about 1 mile west of the Wilton River., Here a
cellular crust composed of oxidised zinc and lead minerals is
the main surface expression of the deposits. The crust is from
1 to 2 feet thick and is underlain by horizontally bedded rocks
containing relatively higher proportions of zinc than lead.
The mineralization extends to depths ranging from 17 to 25 feet;
the ore shoots are bounded by vertical walls which suggests that
they may be localized along joints and fractures. It is
possible that the lead and zinc minerals were deposited
syngenetically and were mobilized by a dolerite sill which was
intruded less than 60 feet stratigraphically below the
mineralised pockets. Subsequent erosion, leaching and
oxidation has left the deposits in their present form. Knight
(1952) estimated the Bulman deposits to contain 375,000 tons
of ore averaging 2% lead and 15% zinc.
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Water. No bores have been sunk specifically for water, but
the Enterprise Exploration Coy's number 2 Bore, drilled in 1953
to test mineralisation in the Bulman district, encountered
artesian water at 400 feet at the contact of a dolerite sill
with underlying dolomitic strata (Patterson, 1954). Patterson
suggests that the artesian water is derived from a local
depression coinciding with the meximum thickness of the dolerite
'gi11l; the initial flow was 360 gallons per hour; but it has
diminished and in 1963 amounted to less than 50 gallons per hour.
Permanent surface water is confined mainly to
isolated waterholes along the lower part of the Wilton River
and along the Mann River.




REFERENCES

A.R.G:N.T, 1896-1939 - Annual Reports of the Government
Resident in the Northern Territory.
Office, of the Minister controlling
the Northern Territory.

CAMPBELL, F.A,; 1956 - Report on a geological reconnaissance
survey of the country surrounding
the Bulman lead-zinc prospect,

Arnhem Land, Northern Territory.
Enterprise Exploration Co.Pty Ltd
(unpubls) .

CROHN, P.W., 1956 -  Summary report prospecting - Arnhem
Land, 1954. Broken Hill Proprietary
Co. Ltd (unpubl.).

DUNN, P.R., 1963 - Urapunga - 1:250,000 Geological
Series. Bur.llin.Resour.Aust.explan.
Notes SD/53-10 (in prep.).

DUNN, P.R., SMITH, J.W., and ROBERTS, H.G., - Geology of the
Carpentaria Proterozoic Province
N.T. Part I Roper River - Queensland
Border. Bur.Min.,Resour.Aust.Bull,
(in prep.).

HOSSFELD, P.S., 1954 Stratigraphy and structure of the
Northern Territory of Australia.

Trans,roy.Soc.3.Aust., 77.

KING, H.F., 1952 - The Bulman lead-zinc prospect,
Arnhem Land, N.T., The Zinc Corpor-
ation Ltd, No.241 (unpudbl., ).

KNIGHT, C.L., 1952 - Geological report on the Bulman
prospect, N.T. Enterprise Exploration
Co. Pty Ltd (unpubl.).

LEICHHARDT, L., 1847 - OVERLAND EXPEDITION FROM MORLTON BAY
TO PORT ESSINGTON, London, T.& W.
Boone.

LINDSAY, D., 1884 - Mr. D. Lindsay's Explorations through

Arnheims Land. S.Aust.parl.Paper 239.

LOVE, S.G., 1911 =  Account of a journey through
Arnheim Land 1910. (unpubl.).



18.

MURPHY; W.F., 1912 = Report of the Caledon Bay
prospecting party, Northern Territ-
ory, 1911. Bull.N.Terr.Aust., 3.

BPIK, AAiy 1952 -  Preliminary note on the Geology of
the Wilton (Bulman) River - Mount
Marumba area, Northern Territory.
Bur:Min.Resour,Aust.Reci1952/56
(unpubl., ).

PATTERSON, C.W., 1954 - Diamond drill investigation of the
Bulman lead-zinc prospect, Arnhem
Land, N.T., Enterprise Exploration
Co.Pty Ltd (unpubl.).

PATTERSON, C.W.,, 1958 = Report on helicopter survey of the
country between the Mann and
Limmen Bight Rivers, North-East
Northern Territory, Ibid,.,(unpubl.).

PLUMB, K.h., and ROBERTS, H.G., 1963 -~ Explanatory notes on
the Blue Mud Bay - Port Langdon
Geological Sheet. Bur.Min.Resour,
Aust.Rec. (in prep.).

RANDAL, M.A., 1963 - Katherine - 1:250,000 Geological
Series, Bur.Min,Resour,fust.explan.
Notes SD/53-9.

ROBERTS, H.G., =2nd DUNN, P.R., - Geology of the Carpentaria
Proterozoic Province, Part II -
Lrnhem Land., Bur.lMin.Resour. Aust.
Bull, (in prep.).

RUKER, R.d., 1959 - The Geology of the Diljin Hill,
Black Cap, Waterhouse West and
Canopy Rock West areas, Northern
Territory. Bur.Min.Resour,iust.Rec,
1959/67 (unpubl.).

RUKER, R.d., 1962 -  Photogeology of the Mount Marumba
and Blue Mud Bay areas, Northern
Territory. Inst.Franc.du Pétrole
(unpubl. ).

RIX, P,, 1963 -~ Explangtory notes on the Milingimbi
Geological Sheet. Bur.Min.Resour,
fust. Rec.1963/115. (unpubl.).




19.

SKWARKO, SiK., 1963 - Observations on occurrences of
Cretaceous strata in Queensland and
Northern Territory = Progress report,
1962, Bur.Min.Resour.iust.Rec. 1963/11.

STURMFELS, E.K., 1952 = Preliminary report on the geology
of the Bulman lead-zinc prospect -
Northern Territory of Australia.
Enterprise Exploration Co.Pty Ltd(unpubl)

WALPOLE, B.P., 1963 - Mount Evelyn - 1:250,000 Geological
Series. Bur.Min.Resour.iust,explan,
Notes. SD/53-8.

WALPOLE, B.P., MALONE, E.J., DUNN, P.R., RANDAL, M.A., and

YATES, K., in prep.- The geology and miheral resources of the
Kztherine-Darwin Region, Northern
Territory., Bur.Min,Resour.Aust,Bull.

WEBB, A.W., McDOUGALL, I., and COOPER, J.A., (in press) -
Retention of radiogenic argon in
glauconites from Proterozoic sediments,
Northern Territory, Australia. Nature.




—— X

20004

AUSTRALIA 1:250,000

MOUNT MARUMBA

NORTHERN TERRITORY

1:250,000 GEOLOGICAL SERIES SHEET SD 53-6

it Pon )

Czs

th, ~Bulmon \Gorg;

e P
€T 116

ARNHEM LAND ABORIGINAL

L
-~

it
{Czs |

ARNHEM

a
=X
(Klm\

e

)

’
\J

LAND ABORIGINAL

J ——
AT

e o

RESERVE

( i Boo
\,MOUNT JEAN )
3\ i\

1 Bdl *~-

[~
NS  ~

e

\ i
‘;\\v Pon? R U7
~ SO\ S~ Pon?

N -
o
M

n

N { \ il
s, ~ - ¥) -~ 7 g
| BOUNDARY — — = OF __\\ " “RESERVE

N ==

GES SiS
<~ MOUNT BRIDGES § {0
\

)TN
/

sy
(¢ MOUNT CATT
&

7
Pry

1
(
\
|
|
|
|

Bre—i
:)‘/ iz

=

QUATERNARY

UNDIFFER-
ENTIATED

CAINOZOIC

TERTIARY ?

LOWER
CRETACEOUS

MESOZOIC

UPPER(?)
PROTEROZGIC

LOWER (?)
PROTEROZOIC

PRECAMBRIAN

LOWER
PROTEROZOIC

LOWER
PROTEROZOIC

1000"

1000"
2000”
3000"
4000"

"Mainoru” 5 M
‘ Geology, 1362, by: H.6.Roberts, KA. Plumb, PR.Dunn,
Compiled and isst:)ed btg thte fB:r:au rfDMTeral S?sources,”Ge(;Iogy DDl PRis. Akl
and Geophysics, Department of National Development.Topographic base . i
compiled by the Royal Australian Survey Corps.Aerial photography Compiled, 1963by : H.6. Roberts, AS. Mikolajczak
by the Royal Australian Air Force; complete vertical coverage at INDEX TO ADJOINING SHEETS Scale 1: 250'000 Drawn by: A.S. Mikolajczak and G.Matveev
1:50,000 scale. Transverse Mercator Projection. ) oy —— GEOLOGICAL RELIABILITY DIAGRAM
Showing Magnetic Declination 5 0 5 10
3
i : e e = —
m&ﬂm& | suncrion sar | wesseL eangs oot ISLAND KILOMET E
}\s}sz‘fw SCs33TG OB o SCILT], oS0 5316 5 0 5 10 15 20 25 RES ek
e — 7\; f R 7T " . By Numerous traverses with air-photo
SARWIN"TALLIGATOR RIVER |  MILINGIMSI AINHEM‘_B{f >’)5M — interpretstion
D 524 5 53-1 5 53-2 0 533 S 534 B, B,
/ ) 5\,\ N B, Helicopter traverses with air-phofo
PNE CREEK | MOUNT EVELYN | pmoont, | BLuE MUD BAY | PORT LANGDON N interprefation
s 528 5 535 0536 | 0 53'\7)7'&, SD 534 2
e g s
FERGUSSON RIVER|  KATHERINE URAPUNGA /Rogck RIVER | CAPE BEATRICE l
$D 5212 ISD 539 D 53-10 ,[?\;s\o 53-11 D 53-12 i |
! o NORTHERN |
DELAMERE | LARRIAN |HODGSON DOWNS| NOUNT YOUNG | PELLEN '
SD 52-16 / s 53-13 ) sanzﬂ 0 sz-ls\@g.l54% TERRITORY :
ANNUAL CHANGE 30°E i
. Auce serinGs |
Section |
AL, G i
Vi
Scale: =2
(Cainozoic sediments omitted)
(Attitude of faults not known) c
g |
. ; | Wilton River Jasper Creek Showell Creek ‘
Mann River Jimbu, Creek Cottee Creek | Bri Pri B el i 21 Brj Brx
|

Kim

5000

(AGICONDIAN SYSTEM)

PRELIMINARY EDITION, 1963
SUBJECT TO AMENDMENT

NO PART OF THIS MAP IS TO BE REPRODUCED FOR PUBLICATION
WITHOUT THE WRITTEN PERMISSION OF THE DIRECTOR OF THE
BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOPHYSICS
DEPARTMENT OF NATIONAL DEVELOPMENT CANBERRA. ACT

Reference

Qa

Czs

Czl

Annie Creek Limestone Ta
Mullaman Beds Kim
( Pdl
Bessie Creek Sandstone Pre
Corcoran Formation Pro
Abner Sandstone
Munyi Member Prm
=) Hodgson Sandstone Prh
5 Member
A Jalboi Member Prj
a Arnold Sandstone
o Prx
o Member
Crawford Farmation Prr
Mainoru Formation Pru
Limmen Sandstone Pri
o Dook Creek Formation Poo
Ha
x 3
= Bone Creek Formation Pon
-
West Branch Volcanics Phw
Gundi Greywacke Phg
| = 5
32 | McCaw Formation Pha
15}
=
> | Shadforth Sandstone Phs
<
L
-S| Cottee Formation Phe
2
-+
©
* | McKay Sandstone Bhm
Kombolgie Formation Phk
Nungba-lgarrl Bhn
L Volcanic Member
Jimbu Granite Pgi

__________ Geological boundary

+«—4——— Anticline showing plunge

—— fault

Alluvium

Sand, resioual soil

Laterite, lateritic soll

Masssive buff to grey limestone

Massive white to yellow sandy siltstone and claystone;
quartz sandstone, clayey sandstone

Fine to coarse dolerite; porphyritic and vesicular dolerite

Massive, fine to medjum, frisble quartz sandstone

Flagqy micaceous quartz sandstone, micaceous quartz
greywacke, shale, siltstone

Ferruginous sandstone and siltstone; minor quartz sand-
stone, micaceous shale
Blocky to massive, friable, medium-grained quartz sandstone

F/a_g_qy g/suconitic micaceous sandstone and siltstone,
quartz greywacke, blocky, white quartz sandstone

Blocky to massive, medium gquartz sandstone

Blocky to massive pink micaceous quartz greywacke;
flaggy purple micaceous sandstone, siltstone; micaceous
glauconitic sandstone

Flaggy laminated cherty siltstone snd dolomitic siltstone,
purple micaceous shale snd glauconitic sandstone

Massive to flaggy, fine to medium quartz sandstone;
minor pebble conglomerate

Dolomitic siltstone, algal dolomite, sandy and silty dolomite,
chert, cherty siltstone, guartz sandstone, chert breccia

Flaggy to blocky, fine to medium quartz sandstone;
minor gleuconitic sandstone

Amygdaloidal basalt, tuff; medivin to coarse-gramed greywacke

Massive and blocky purple to read-brown quartz greywacte,
feldspathic sandstone and quartz sendstone
Dolomnitic siltstone, sandstone and quartz greywacke (some

Glauceonitic); dolomite, dolutite, sandy and silty dolomite,
basalt, sandstone, siltstone

Blocky medjum white quartz sandstone, some feldspathic;

minor glauconitic sandstone

Purple Flaggy dolomitic siltstone, algal dolomite, glouconitic
dolomitic quartz greywacke, dolarenite, sandy and silty
dolomite, sandstone, siltstone, shale, basalt

Ferruginous flaggy to blocky fine to medium sandstone,
feldspathic sandstone, blocky white quartz sandstone

Massive to flaggy white medium gquartz sandstone,
some feldspathic; minor pebble conglomerate

Fine to medjum - grained basalt

Massive pink porphyritic microgramite

Where location of boundaries, faults and Ffolds /s approximate,
line Is brokens where inferred, queried; where concealed, boun-
daries and folds are dotted, faults are shown by short dashes

- Horizontal strate
< Oip < 498
Trend lines

Joint pattern

TT64@ Macrofossil locality

Strike and dip of strata

x2 Age determination semple locslity

4L Dyke: di = dolerite

R Pb Mine: Pb=Lead, Zn=Zinc

oB Bore
e Spring

MWH——  Waterhole

====== Vehicle track

air-photo interpretation

= Approximate boundary of Aboriginal Reserve

+ Landing ground

@ Astronomical station

L1075 Helght in feet, barometric; datum, mean sea leve/

DIAGRAMMATIC RELATIONSHIP OF ROCK UNITS

Kim

Pha

- Bhk
Bgj

Pdl

Bre
Bro
B Brm
Prj
Ber Brx

~ Unconformity

MOUNT MARUMBA
7 55-6




	Front Cover
	Table of Contents
	Introduction
	Physiography
	Stratigraphy
	Precambrian

	Lower Cretaceous
	Cainozoic


	Structure
	Geological History
	Economic Geology
	References
	Table 1 - page 1

	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Plate 1




