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INTRODUCTION

The Mount Drumiiond 4-mile sheet area is bounded
by latitudes 1893 and 1978 and 136°30' and 138°00'.  The
southern side of the area is 60 to 70 miles north of the
Barkly Highway and the eastern margin is the Queensland
border. The areca was mapped by a Bureau of Mineral Resources
party from May to October 1959 as part of the Burezu's
programme of regional mapping between the Roper River oud the
Northern Territory - Queensland border,‘

Access to the area is poor and the only roads are
in the southern part of the sneet; graded roads link
Gallipoli Outstation to Highland Plains Homestead, and
Mitchiebo Waterhole to the Alexandra - Gallipoli road, and
an ungraded road runs from Gallipoli to Springvale Homestead.

Geological mapping was done with the aid of aerial
photogrephs (at a scale of 1; 48,000). Maps covering the
area are:

Kount Drummond photoscale maps.
Mount Drummond 4-mile map.

runette Downs 8-mile map.

PREVICUS INVESTIGATIONS

There has been little previous mapping in the area.

Spik\(1956a) mapped the Highland Plains Homestead arsa in the
extreme east of the sheet. Opik (1956b) mentions the
Cambrian "Alexandria Beds" around Alexandria Station, on the

Playford River just south of the Mount Drummond area,
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Mount Isa Hines'Ltd (Battey, 1958) prospected the Carrara
Range area for copper in 1957. Battey related the
Carrara Range volcanics with the Colless Volcanics of the
Lawn Hill area. In 1958 E.X. Carter, Bureau of Mineral
Resources, made rapid reconnaissances in the Mittiebah
and Carrare Ranges,

=&

PHYSTIOGRAPHY

The Mcant Drummond sheet includes part of the Barkly
Tableland and part of the hill country flanking the Gulf of
Carpentaria.

The Nationzl Mappines Division of the Department of
National Development has determined spot heights ranging
from 737 to 1044 feet in the Tish Hole Creek - Caulfield
Claypan area, along Buddycurrawa Creek, and to the south of
Mitchiebo Waterhole, These heights suggest that the
unsurveyed Carrara and Bluff Ranges, the highes. varts of
the Sheet arca, are 1300 to 1400 feet above sea level.

The physiographic forms of the various units are listed
in Teble 1. for convenience of descrintion the area has
been divided into four physiographic regions (Figure 1)

(a) The "Gowns" country of ... ... FIGURE_1. N
Sketch of Physiographic Dwvisions

the south and south-western
sectors of the sheet area

consists of plains covered

N

with Mitchell grass, and M2z ote Oy
\

rare stands of Lancewood
trees, Small outcrops of

strongly lateritized chert

and siltstone form isolated

—_— Fig. ! L
Yow hills rising 20 to 30 feet above tH§‘SU£EOuﬁdIﬁg plain,
Carrara Creek and Don Creck have cut shazllow, rough gorges
in the Don Creek Dolomite which underlies the "black soil”

covering most of the "downs" country.
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(v) The eastern hills occupy the north-east gquarter of

the Sheet area. In the south, strike ridges of the Carrara
Range Volcanics and the Bluff Range Beds rise 200 to 300 feet
above the level of the surrounding couﬁtry. Bluff Range
consists mainly of Constance Sandstone, which forms rough
dissected country with steep scarps. From Bluff Range
north-west to Bauhiniz Creek, horizontally-tedded Mesozoic
sediments cap the Nullera Formation, which is itself eroded
to form rounded. steep-sided hills. In the north-east the
Constance Sandstone forms rough, dissccted country and the
less resistant Mullera Fovrmation, Wollogorang Formation, and
Vestmoreland Conglomérate crop outb as low, rounded hills
capped in placeé with up to 50 feet of liesozoic sediments.

(c) The western hills are about 200 feet higher than the

surrounding country in the Mittiebah Range and ¥Waterfall
Creek arecas. They @re iower than the eastern Lills,

From Waterfall Creck northwards, the Mullera Formation
and Mittiebah Sandstonsz crop out as low ridges striking
north-north-east, The vidges become more sharply defined
in the north and rise to 100 feet above the surrounding plain.
West of these ridges scrub-covered plains, from which
protrude low hills of Cambrian rocks and KMittiebah Sandstone,
form a semi-desert area.

(d) The low central arce between the eastern and western

hills is mainly covered by sand, but a few sandstone out-
crops occur as low rises uvp to 20 feet high. There are
several large claypans in this area, the largest of which,
Cavlfield Claypan, is about 8 miles long. In the south,
low, west-striking ridges of Constance Sandstone-and
i1llera Formation separate the low central area from the

"downs" country.



Drainage

The streams of the Mount Drummond arca drain both into
the Gulf of Carpentaria and inland; most of the drainage is
into the Gulf, The major river of the areas is the
Nicholson Riverj; it flows eastwards across the north of the
Mount Drummond sheet area and eventually enters the Gulf
of Carpeuntaria near Burketowr, Jueensland. The South
Nicholson River, Carrarza Creeck, and Buddycurrawa Creek are
the principal tributaries of the Nicholson River . The
Nicholson and South Nicholson Rivers have braided channels
with numerous anabranchs and in places are 300 yards wide.
The drainage pattern of the Gulf-flowing streams was
established on the surface of Mesozoic rocks and has been
superimposed on the underlying Froterozoic rocks.

Most of the internal~draining streams flood out locally
onto the "downs" country, but the two largest, Fish Hole
Creek and the Playford River drain into the Lake Sylvester
area south-west of Brunette Downs Station; both these -
rivers have reached the senile stage. There¢ are numerous
springs in the 3Sheet area, most of thém in the Bluff Range;
they are cither within the Censtance Sandstone; Or more

commonly where it is faulted against softer less porous

rocks.

STRA&TIGRAPHY

The stratigraphy of the Mourt Drummond sheet is

sumnarized in Table 1.

LOWER PROTERQCZOIC

MURPHY METAMORPHICS

The Murphy Metamorphice crep out mainly in the noxrth-
west of the area around Murphy's Creek. They also crop
out in a small faulted arca on the south side of the

Carrara Range between Boomerang Creek and Fish Hole Creclk.



The rocks are very low-grade, dynamically
metamorphosed yellow and purple quartz-sericite schists,
sheared siltstone, and greywacke, with, less commonly,
sheared calcareous siltstone and metamorphosed ashstone;
only schists and sheared siltstone have been mepped on
the south.side of the Carrara Range. The schistosity is
everywhere parallel to the bedding and tihe rocks show meagre
cleavage. Quartz veins, and less ccmmonly quartz-feldspar
(orthoclase?) veins, are associated with the sediments.

A sheared altered intermediate plutonic rock, probably
monzonite, intrudes the sediments of the Murphy Metamorphics
in the Pandanus Creek ares. A sheared feldspar porpryry

in the same area is unveined by quartz and this suggests that
the prophyry, 100, is intrusive in origin since if the
porphyry were volcanic in origin it would be reasonable to
expect it to be quartz veined also.

The Murphy Metamorphics are thought to underlie the
Carrara Range Volcanics unconformably because of their higher
degree of meltamorphism; their more intense folding; the fact
that the basal sediments of the overlying Carrara Range
Volcanics in the Carrara Range area contain numerous gquartz
pebbles. No obvious eguivalents to the Murphy Metamorphics
are known on the adjacent sheet zreas of Calvert Hills and
Lawn Hill: . The oldest roclks on these areas are the Myally
Beds of the Lawn Hill area. The finer hcrizons of the
Myally Beds are slightly metamorphosed, but, vnlike the
Murphy Metamorphics, consist mainly of arenitves and volcanics.

CARRARA RANGE VOLCANICS

The Carrara Range Volcanics crop out in the Carrara
Range and in onc small area in Maloney Creek on the north
side of the Bluff Range.

In the Carrara Range the rocks are intermediate 'Tu

basic volcanics, mainly lavas with minor tuff and agglomerate
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bands, and sandstone, conglomerate, and siltstone. A
typical section is shown in Figure 2. The Carrara Renge

Volcanics' outcrop in

i _ PIGURE
laloney Creek is s vol- _ﬁi&hﬁk_ﬁa
canic breccia consisting CARRARA RANGE VOLCANICS
of volcanic fragments (95%), Section West of Boomerang Creeh
angular to well-rounded, 900’ Sof't siltfstane. (7)
, Pink, very Fine Yo medivm 9raineo,
with 5 sanlstone matrix ( 50/0) 1100 ‘ oSS ~beoved yw/'/z-&ondsme.
: A Light pink, medam greined,
- 500 Coss bedoed gusrtz - S5nds fone.
In two areas, one south-west BT T | e, coorse raseciom grainee
e CrYss - pedDED QUEr Tz - SO/05 FOne.
and the other north-east of ! =z
1500 '; X ey, LOrphyritic Troclyre.
e o brA
Mount Druvmmond, cobble and l L9 Ligw pimn, Fine 1o maovom groineq
400 PRSI ¢mrfz~;5/)o’.r7‘vﬂe fens.
boulder conglomerates over- A ue
: . 2300} Y ‘v(: Vesicokar, porphyrit/c Yrochyre.
lying the lavas contein num-. SANST " PUPY 46
vA <X
> b
erous lava cobbles and ‘ i;:o
. e s L4 .
, 1600°| 0 ° o Pz bble conglomerors
boulders, suggesting local SO ¥
- UnconSrmiry
erosinal breaks or minor amNSbeQ

contenporaneous movement

X . . \ FigZ.
within the Volcanics. In Lo L

one other area, north of

Mount Drummoni, boulder

conglomerate without vol-

canic boulders> grades laterally into intermediate lava.

Since the Carrara Range Volcanics are conformably
overlain by the Blvff Range Beds, which are equivaient 1iu part,
at least, to the Lower Proterozoic Lawn Hill Formation, the
Volcanics are also considered to be Lower Proterczoic. On
the adiscent Calvert Hills Sheet the Cliffdale Volcanics gre
unconformably overlain by .the Westmoreland Conglomerate. The
Cliffdale Volcanics have been previously regarded as Upper
Proferozoic (Firman, 1959), but it would now appear better o
regard them as Lower Proterozolc and equivalent to the

Czrrara Range Volcanics.
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BLUFF RANGEI BEDS

The Bluff Range Beds crop out within, and south
and west of, the Bluff Range, and around Highland Plains
Homesteead.

The rocks in the Bluff Range area are white to yellow
siltstone, sandsfone, calcareous sandstone, and limestone.
Those west of Highland'Plains Homestead are grey and purple
siltstone; sandstone, dolomite, and dolomitic siltstone.
Thovgh the two areas differ in detall the rocks have been
mapped as one unit because their range of grain size is
similar; both areas contain "limey" beds; the degree of
deformation is similar. South-west of Bluff Range, limestone
and calcareous sandstone lens out sharply westwards; elscwhere
the beds have a fairly uniform lithology. In the Bluff
Range area the beds aggregate 5000 feet and west of ﬁighland
rlains Homestead 9000 feet; but in neither area is the sectvion
complete.

Because of similarity in lithology and degree of
folding, the Bluff hange Beds are considered to he, at least
in part, equivalent to the Lawn 1lill Formation of the Lawn

Hill sheet.

UrP R PROTIROZOIC

4 =STHORELAND CONGLOMERATE

In two arcas sediments underiying the Constance
Sandstone have conglomerate as one of the dominant rock

types; they have been correlated with the Westmoreland

ES

Conglomerate (Carter, 1559). Though conglomerate is ubiquitous.

the rocks have a diverse lithology. Rocks cropping out in 2
similar stratigraphical position in Maioney Creek have been
given a separate name because of their dislauce faom known
ilestmoreland Conglomerate. These will be dealt with

separately.
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The two areas of outcrop and tireir maip lithologies

are:-~

North of Bauhinia Creek - Cobble to very coarse conglom-
erate, red micaceous greywacke,
siltstone, dolomite, and |
arkosic conglomerate.

North of Benmara Creek - Pebble to boulder conglomerate,

sandstone, and siltstone.

The rocks in the Bavhinia Creek area occupy the core of the
Bauhinia Dome. (Rapid facies changes in the rocks, the size
of the bouvlders (to 3 feet), granite fragments in the dclomite,
and the arkosic conglomerate, all suggest a close proximity
to basement, of which granite is a part).

The formation is about 1000 feet thick in the
Benmara Creek area and about 4500 feet in the Bauhinia Dome.

MALCNIY CONGLOMARATE

The Maloney Conglomerate creps cut north of the
Bluff Range and is the base of the Upper Proterozoic sequence
in the area; the section is about 5000 feet thick but is
incomplete.

The rocks are pebble to boulder conglomerate,
sandstone, greywacke, siltstone, and miﬁor calcareous beds.
In Maloney Creek the conglomerate overlies a velcanic breccia
which has been included in the Carrara Range Volcanics,

In two exposures the conglomerate contains cobbles of the

same volcanic rocks that occur in the breccia. Tast of

the South Nicholson River greywacke of the Maloney Conglomerate
grades laterally into the Constance Sandstone,

BINMARA VOLCANICS

The venmars Volcanics crop out in a small area
between Benmara Creck and its main tributary.
The rocks are rhyolite underlain by gquartz sandstone

and rare arkose. They cron out on the west side of north-
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striking Murphy Metamorphics., One small outcrop of
ignimbrite in Benmara Creek, to the east of the Metamorphics,
has been correlated with the Benmara Volcanics,

The total thickness of the Benmara Volcanics is about
400 feet; The upper 200 feet are lavas.

The Benimara Volcanics are probably stfatigraphically
equivalent to the Peter'!s Creek Volcanics, which crop out
widely in the adjoining Calvert Hills 4-mile Sheet area.

WOLLOGORANG FORMATION

The Wollogorang Formation (Carter, 1659) crops out
in the extreme north-eas! of the sheet ares.

The sediments are sandstone, siltstone, dolomite and
dolomitic siltstone. About 900 feet of strata (representing
the uppermost beds of the Wollogorang Pormation) are exposed
in the core of = gentle anticline. At least two dolomites
occur in this section,

The Wollogerang Formation, on the Mount Drummond
Sheet, appears to be conformably overlsin by the Constance
Sandstone; but, on the Calvert Hills Sheet, dolomitic pebbles
in the base of the Constance Sandstone suggest a2 lccal erosional
break between the two units. A break probably exists between
the Vestmoreland Conglomerate and the Constance Sandstone in
the Bauhinia Domearea.alszo. - Somtnwarfls the Wollogarang
Formation lenses out and doces not crop ouvt in the Bluff Range
arca.

CONSTANCE SANDSTONL

The Constance Sandstone (Carter, 1959) has & wide
distribution on the Mount Drummond Sheet area. It crops
out m2inly in the north and north-east, in the Bluff Range
and from the Bluff Range westwards to the Waterfall Creek
area.

The dominant rock type is a white to light pink quartz
sandstone, commonly fine to medium-grained, and rarely coarsc-

grained. Towards the base the sandstone is commonly
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superficially stained red by ironm. A lens of coarse~

grained siltstone about 100 feer thick crops out near the
junction of Bauvhiniaz Creek and Nicholson River. Two siltstone
lenses 200-300 feet thick occur in the sandstone in the
Waterfall Crzek arca above a well-banded siltstone up to

1000 feet thiclk, which is here the basal unit of the Constance

abundant
Sandstone.  Cross-bedding is/in the sandstone, and though

variable ‘n direction, =sug;cot-thezsazdstore vas 1734 Zom | |
gainly from the south and west,

1

A well-exposed section to the west of the Wollogorang
Formation cutcrop contaius about 1700 feet of Constance
Sandstone; in the Bluff Range the Sandstonc is 1300 feet thick,
and in the south-wecst, it 1s about 5500 feet thick.

The Constance Sandstone has the most widespread
distribution of the Uppar Proterozoic rocks in the Mount
Drunmond grea. It thins norvhwards, end north of the
Nicholson Granite is only 100-200 feet thick. I this respect
it contrasts with the Wollogorang Foruation, which thins
southwards from the Nicholson Cranite.

MULLZRA FORIATION

Outcrops of the NMullera Formation are widely
distributed in the area, but in the central-east the Formation
is largely obscured by a thin but widespread mantle of
Mesozoic sediments.

The sediments of the Mullera Formation are sandstonc,
greywacke, siltstene, shale, glauconitic sandstone and iron-
atone. The Migtake Creek Sandstone Member (described
separately) is included -in the Formation.  Siltstone and
shale, commonly micaceous, and grey, green, purplc, and
rarely black, ere the most common rock tyﬁes but outcrop ab
thesce rocks 1is poor. To the west of the north-striking
Murphy Mctawmorphics and north of the kittiebah Range, the
dominant vock types are white and pink siltstone and finc-

graincd sandstone.
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Ironstone is locally developed as thin bands from
2 o 10 feet thick; but threce bands of ironstone 15 to 20
fcet thick crop out on the southern limb of & faulted syrncline
west of springvale llomestead; they grade westwards into a
single band of ferruginous greywacke.

Lateral variation is common in the Mullera Formation
in the east of the area. 3,800 feet of sediments are
exposed nest ¢f Springvale Homestead but this =engion is
incomplete (see figure 3). 8000 feet occur in an incomplete
section exposed north of the Mittiebah Range; the formation
thins northwards, and around Paeidanus Creek it is oniy 1250
feet thick.

Outcropping Mullera Tormation is largely confined to
the Nicholson Basin (see under STRUCTURE).  The Formation
is widely distrivbuted in the western part of the adjoirning

Lawn Hill Sheet, but docs
_FIGURE 3.

not crop out north of the
MULLERA FORMATION

Incomplete Section West of Springvale H.S.

Nicholson Granite on the

Calvert Hills Sheet area.

Mistakec Creek Sandstone

Member, breymache sondsrose.

The listake Crcelk

Sandstone crops out in the ‘ 800’ SI/7S 7 ane, Shale; fensing WestunsroLs.

Bauhinia Creek - South

SIHS7ane wirh ironsrone bonds.
Pusrrz - So0e8 ro€.

Nicholson River - Mistake

Crezk area.

|

$000” Sr/tsrone, SHe/e.
The sandstone is a fine
F
to medium~-grained cuartsz Constance Ssnosrone.
sandstone and is charecter- F - Minor foulring

ized by small-scale \\\‘“~\~“~__h"_593;—~f”””’/ﬂ

torrential cross-bedding.
It is ncar the base of bthe Mullera Formation and is possibly
equivalent to the Middle Creeck Sandstone Member in the Lawn

Hill Sheet arca. The Mistake Creck Sandstone is aboutb
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650 to 700 feet thick.
MITTIEBAD SANDSTOND

The kittiebah Sandstone is confined to the north-west
and south~west or the Sheet axca. It does not crop out
within the Nicholson Basin.,

In the Mittiebah Hange, the Sandstone is a fine 1o
medium-grained guartz sandstone-with glauconitic sandstone
towards the base; in the north-west the saunlsiuue contains
some well-rounded pebbles énd covbbles. Cross beds are
abundant; in the Mittiebah Range they indicate a provenance -
the south and west, but in the worth-west they indioatg a
provenance 1o the east - possibly the Murphy Metamorphics.

In the Mittiebah Range an incomplcte section of the
Sandstone is 2000 fecet thick and, like the Mullera Formation,
it thins to the north. At Pandanus Creek, 1600 fcet of
sediments are exposed in an incomplete secction.

The Mitticbah Sandstone is confined to the Mount
Drummond Sheet area and the extreme south of the Calvert Hills
Sheat ares.

TYSON SANDSTONE

The Tyson Sandstonc crops out only in the extreme
north, around Tyson Crececk and Buddycurrawa Creck.

The formation is a fine to medium-grained sandstone
interbedded with rare bands of pebble conglomerate 1 to 3 feet
thick. South of the Nicholson River the base of the Sandstone
is a pebble conglomerate, but the constituent pebblcs do not
indicate their source.

he Sandstone is not folded or faulted; but it is
strongly jointed with a dominant direction of 130%.  The
maximum thickness is aboul 50 feet.

Becausce of apparent slight cross—-cutbing of the Tyson
Sandstonc across shallow-dipping Mullera Formation the
Sandstone is considercd to be unconformable on the Mullera

Formation and probably equivalent to the Bukalara Sandstone,
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which crops out widely in the north of the Calvert Hills
Sheet area.

CANBRIAN

PEAKER VOLCANICS

The Peaker Volcanics crop out in the west and south-
west of the area and north of Mitchiebo Waternole. In

everal localities weathering of the volcanics has produced
arcas of black soll contiguouns to outcrops of the unit. The
volcanics arce particularly susceptible to lateritization.

The rocks are mainly intermediate lavas, best termed
trachytes although they do not have typical tracuytic texturc;
the weathered lavas are bright red. There are light grey
vescicular basalts near the base of the fermation. South
of Pesker Piker Creck the volcanics contain unfossiliferous
sandstone lenses.

Both the Mullera Formation and the Mittiebah Sandstonc
are unconformably overlain by the Peaker Volcanics. The
distribution of the velcanics is closely allicd to that of the
overlying Middle Cambrian (Burton Beds) and in onc place a
lens-shaped mass of lava, probably represeﬁting The last phase
of extrusive activity, is interbedded in a siltstone sequence
in which, only 20 fcet above the lava lens, Middle Cambrian
fossils have been found. The Peaker Volcanics are therefore
considercd to be lower Middle Cembrian. Llsewhere similar
volcanic rocks have been found c.g. Tennant Creek (Helen
Spring Volcanics) and Lawn Hill (Colless Volcanics) but
these have been regarded as Lower Cambrian or Upper Proterozoic.

BORDER WATERHOLE TORMATION

The Border Waterhole Formation crops out in the
cast of the area around Highland Plains Homestead and Lancewood
Creek. Similar sediments to those in the Border Waterhole
Formation oceur in the west of the Sheet area but are temp-

orarily given a separate name (the Burton Beds) because of the
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possibility of fauvnal differences.

Tne Pormation consists of white and crecam siltsﬁone
and chert with very subsidiarj limestone. There is a
shattered pebble conglomerate at the base of the formation
north of Lancewood Crcek. The rocks are fossiliferous and
of Middle Cambrian age (5pik, 1956a).

The maximum thickness of the Border #aterholc Form-
ation i1s about 150 feect.

BURTON BeDS

The Burton Beds crop out widely in the south-west and
¥est of the area and north and north-west of Kitchiebo
Wisterhole.

The rocks are white and cream siltstone, occasionally
silicified, and chert. West of Tobacco Yaterhole a red
friable sandstone crops out towards the base of the Beds.
The rocks are highly fossiliferous; fossils show that they
are the equivalent of the lower Middle Cambrian "Aléxandria
Beds". Maximum thickness observed was about 75 feet. In
the west, the Burton Beds rest conformably on the Peaker
Volcanics but around Highland Plains Homestecad and Lancewood
Creek there arc no Volcanics and the Border Waterhole Form-
ation unconformably overlies the Bluff Range Beds.

CURRANT BUSH LIEESTONE

The Currant Bush Limestone crops out along Lancewood
Creck in the east of the areca.

The dominant rock type is & light cream to grey thin-
bedded, rarely thick-bedded, limestone. Frigble medium-
grained sandstone crops out about 3 miles west of the
Gallipoli-Highiland Plains road and leached siltstone and
shale crop oul at Lancewood Waterhole. The latier were

it
mapped as a separate unit (the Lancewood Shale)by Opik.

The Limestone is highly fossiliferous, and is of

lower Middle Cambrian age.
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The maximum thiclness of the Currant Bush Limestone
is about 500 feet but the Limestone lenses out abruntly
westwards and has not been mapped in the west of the arecs.

DON CREZK DOLOMITE

The Don Creex Dolomite is widely distributed over
most of the south and south-west of the sheet; but most of it
is soil-covered and it crops out only in the Carrara and
Don Creeks' drainage systemy; and in an area around Tobacco
Waterhole.

The rocks are mainly dolomite with chert bands in
places and rare sandstone lenscs. No fossils were found.

The thickness could not be determined bul bavez in
the south of the sheet arca obtain water from dolomite at
about 320 feet.

5pik (1956a) reclatéd the dolomite in the east of
the area to the Camooweal Dolomite, for which there is evidcnce
for an Upper Proterozoic age. For. this age to be possible
in the Lancewood Creek area the dolomite would have to be
thrust, since the Currant Bush Limestone &ips south under the
dolomite. Some faulting is present (but probably not thrust
faulting)but not along all of the dolomite - Currant Bush
Limestone contact. The dolomite is therefore considered to to
younger than the Currant Bush Limecstone and upper Middle
Cambrian or younger in age; consequently it has becn re-r»:meAd
the Don Creck Dolomite.
MES0Z0IC

Mesozoic sediments crop out widely in the north-
ecast of the area; there are also minor outcrops around Lancewocd
Creel; north of Carfara Range, and at the headwaters of‘Fish
Hole Crceek.

Al1l outcrops except that in Fish Hole Creek consist

3 ~ALLULC s e

of probable freshwater sediments; in severs®

preserved plant remains have been fowsad. The sediments arc

mudstone, siltstone, sandstone and fine to pebble conglomeratse .
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The maximum thickness mapped was about 190 feet in No-
return Creck,

The outcrop in Pish Hole Creck is small and consists
of fine to medium-grained sandstone which contains marine
pelec&pods of probable Neocomian age. (Dickins, 1960).

Specimens identified incluvde Inocerawmus sp. nov. lotrigonia sp.

nov., Trigoniidae gen. e¢t. sp. and a specimen similar in

shape to Fissilunula clarkei (Moore, 1870). One large

belemnite guard was also idcntified. The sendstone is
probably less than 20 feet thick.

Flsewhere in the Northern Territory marine Mesozoic
sedinments overlic freshwater sediments.
TERTIARY.
CLIOANSKIN LIMISTONE

On Cleanskin Plain - at the headwaters of Cleanskin
Creek - and in Fish Hole Creck black soil partly covers
poorly outcropping limestone. The limestone is commonly
chalcedonic with a skeletal appearance.

In Fish Hole Creck the limestonc is unfossiliferous,
but it appears to overlie fossiliferous lMesozoic and on this
cvidence it has been placed in the Tertiary. Similar
limestones cron out at Brunctte Downs, Austral Downs, and
near Urandangi; they are betwecn 550 feet and 780 feet abeve
seca level; but the limestone st Cleanslkkin Plain and Fish Iclc
Creeck is between 800 and 950 fe2t above sca level, The
Carl Creck Limestone cropping out on the Lawn Hill Sheet arca
has also bcen placed in the Tertiary. The limestones werc
probably deposited in shallow freshwater lakes which were
formed in much the same topography as that cxisting tocay.

There arc small ocuvutcrops o0f limcstonc in Buddycurrarwa
Creck and north of the Carrara Range. The limestones arc
silicified, vnfossiliferous, and horizonatally bedded. Thcy

have becn tentatively placed in the Tertiary but could be older.



STRUCTIIRE

The genecral structural disposition of the stratigraphic
wunits has been listed in Tablce 1,
POLDING

Lower Proterozoic rocks and the Nicholson Basin

During Upper Proterozoic timcs shallow~watcr scediments
were denosited within the Nickiolson Basin. The Basin was
bounded on the west by the Murphy HMctamorphics, on thc north
by the Nicholson granitc, on the cast by the Lawn Hill
rormatioi and the Ploughed kountain Beds, and in the south
by the Carrara Range Volcanics and the Bluff Rangec ...

Beds. During the deposition of the Fullera Formation the
Basin m2y have been partly cncloscd and sedimcentation may
have ceased altogether within the Basin at the cnd of
dcvosition of the Mullera. Post-Mullera compression

causcd the formation of west-trcundilng broad, gentle flexures
in the scdiments., Dips within the Basin avcerage less than
109 but steepen slightly towards thz margins. The

Murphy Mctamorphics bound the Nicholson Basin in the

west, Their northerly strike indicates a regional changc

of 90° from their strike in the Carrara Range arca.
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in the Bauhinia Dome vary between 10° and 35° and folding is
on a curving east to south-cast axis. The Constance Sand-
stonc to thie south of the Domc is sharply foldcd and dips
of over 70%have been mappédo

The syncline within the Mullcera Formation strikes
west 22d has a very shallow pluage to the west. Dips on
the 1imbs are shallow and avcrage about 10°, Most of the
northern limb has boen climinated by a major fault (the
Mitchicbo Fault).  Similar west—-souvth-west.taults (though
apparently with little throw) affcct the southern limb; anc
therefore the calculation of 3800 fcot for the thickness of
the sediments on the 1limb is only approximate.

Bluff Range Anticline

In the Bluff Rangc, dips in the Constance Sandstone
give thce impression of =2 broad anticline over the more
highly folded Lowcer Protcrozoic Bluff Rarnge Beds; though they
may be partly dcepositional. The anticline is about 25 mileas
long, about & miles broad and strilcs west-south-west. The

3,

dips on both limbs are shallow and average about 59;

on the
north limb the dips stecpen to 15%lose to the Bluff Range,
wherecas on the sovth 1limb the dips are more variablce and smal:
inliers of Bluff Range Beds crop out.

Structures in the west of the area.

. A e P B e o e M e o . T e T o e e g e bt e i o A PO i e

A large north-striking, ncrth-plunging syncline is the
main structure in the west of the arca, It trends fron
Waterfall Creck 24 miles nortnwards to the headwaters of
Boxer Creek, where its ccentinuvation is obscurcd by a major
west-striking fawlt. ~ The syncline contains Constance
Sandstone, Mullera PFormation, and Mitticbah Sandstonc; most
of the western limb is covered by Cambrian sediments and

volcanics. A complementary anticliae occurs to the cast of
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the syncline; it has a curving axis and striltes from north
to north-cast. Dips of the sediments in the snviclinc and
syncline average about 30° but arc morc than 60° in places.
Betwuen the southern limit of the anticline and the
Mitticbah Range the regional strike changes from north to
west; dips average 60°, but range up o vertical.
TAULTING
In the Bluff Range a serics of strike faults affects.,
both the Bluff Range Beds and the Constance Sandstone.
The faults dip 60°N to vertical, and in some places form
impressive scarps up to 100 fecot high. Many of the faults
can be traced on the ground - one for at least 25 milcs.
Some reversc faults: but it is doubtful if movement on any
of these Taults was very great.

Little Range Faulit

The Little Range Fault has been tr=accd for avout 30
miles and strikes west ; the eastern 24 milcs ( 16 of which
are in the Lawn Hill 4-unile arcea) is marked by a rugeed
south-facing escarpment. In the lMount Drummond arca the
fault scarp is about 200 feet high, and through it Musscl-
brook Creek has cut an impressive gorge at Border Waterhole.
For the remaining 6 milcs the fault can be traced bencath
the sand by mcans of change in pattern on the photographs,
to the western edge of the Carrara Range, where it bi-
furcates. No definite age or agcs can be assigned to the
fault, bvt in the Lawn liill area it has affected both the
Currant Bush Limcstone and the Boarder VWaterhole Formation
of Middle Cambrian age. The distribution of the Collcess
Volcanics in Colless Crcek closely follows the fault line
and suggests that the fauull pruvided ecyress for the basalts.
The Colless Volcanics are lower Middle Cembrian or older; iv

is therefore fairly certain that there have been at least



two movements on the fault. The Constance Sandstone is
strongly fractured around Border Waterhole, and this seems
to indicate a large movement; no calculstions can be made
on-the throw of the fault, but it was certainly more than
800 feet. In one area there is evidence of a horizontal
component to the movement, with the south side moving west.
An almost parallel fault in the Lancewood Creegk
arca also affects Cambrian sediments; towards the Queensland
bordecr it tends to feather-out, and the total movement was
probably not great.
Mitchiebo Fault

The Mitchiebo Fault is abouws 35 miles long and
was mapped from west-north-west of Mitchiebo Waterhole to
north-west of Springvale Homestead where it bifurcatces.
North-west of Mitchicbo Waterhole the fauvult has severly
disturbed the Constance Sandstone and the Cambrian sediments;
the latter with one exception crop out on the south side of
the fault and have dips up to 750adjacent to the fault.
Fastwards from Mitchiecho Waterhole the outcrop is poor but
the frult is inferred from: the generally steesp dips; the
disappearance of the northern limb of the syncline west of
Springvale Homestead and the repitition of the Constance
Sandstone and the iullera Formation.

Theres is 1little fauvlting in the west 67 the arca.
A fault terminates a syncline at the headwaters of Boxer
Crcek, and 2a long curving fault was wmapped west of Benmara
Homestead. The throw of these faults could not be determined.

Though no direct evidence can be found for faulting
in Pre-Cambrian times, it is unlikely that all the faulting
in the area has taken places in post-Pre-Cambrion times.
There werc probably two periods of faulting, one at the
gnd of the Lower Proterozoic and the othcer after the

Mittiebah Sandstone was laid down; and further movement —
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partly along established faults - occurrcd after the Middle
Cambrian dcposition, and, more slightly, after the Mesozoiz
deposicvion.

ECONOMIC GEOLOGY

In 1957 Mount Is» Minss Ltd prospected the Carrara
Range area for minerals, but no discovsiries of ccondomic
importange were rﬁade° Very sparse malachite stainé wgexe
obsecrved by the Mount Drummond party in a sandstone lens at
the divide beftween Becomararg Creek end Fish Hole Creel.

Ironstones occur within the Mullera Formation.
Samples collected from them suggest that they may be too
silica vich (the moss favourable analysis was 5i0Op 21.8%,
Fe,03 72.5%), but a detailed sampling programme is nccessary

to confirm this.
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TABLE 1.

STRATIGRAPHY OF MOUNT DRUMMOND 4-MIL# SHEET. U ——
o ) THICKI#SS - |
ER4 FARIOD ROCK UNITS, 3YMBOL LT UPRIDUTION IN FEBT LITHOLOGY TOPOGRAPHY l STRUCTURE PaLAEONTOLOGY STRATIMAPHIC,L RELATIONSHIPS  ECOIGI'IC GECLGY : REVARKS
( ( Sandy soil (Cza) Widely in Buddaycurrave Gen, thing to Various sandy Plains with turpentine,
E ( Ck.,, rlzo arourd ecdges 100 where banked soils " spinifex and sparse |
( ( of ran as. by winds. tree cover. ;
( |
|
C § E Black soil (Czs) Wide distribution Usuvally thin. Heavy clay Grass plains, feature- ? Tormed on Don Creek Dolomite,
A QUATARINARY ( STW, & ST Also sre.ller soils bl=ack, less excgpt for rare Tertiary chalcedonic limestones
I distn., Jish-hole Ck., boggy when wet, Lancewood stands. and Peaker Volcarics.
N ( Cleauslin Plain, Sink-holes.
0] .
( (
Z ( ( T
% g ( Lateritic so0il (C.zl) Small ovweas, Thin., Leached ferruginous
o ( especinlly Bermara Cx. aluninous, fine
( ( and north-west, soil, nodular
§ ( in plcces.
( ( Cleanskin Lime- Cleanskin Plain, Thin. White-licght grey Grass plains, Where Horizontal? No fossils found Post-llesozoic? Poswible shallow Probably equivalent to Brunette
( ( stone (T1) Pish~-hole Ck, lnall Probably loss chalcedonic llme— o/c v. low rough rises. water, Limestone, etc, and Curl Ck.
g TERTIARY E poss. ¢/cs Buddr- than 50. stone, wnite chert. Timeztone.
curr.ws Ck.,, Carcers ‘
( ( Ranze.
\ - ‘ ) .
Mz ( Medinty «iob. Also 190 Conglomerate, silt- lesas, flat-topped Horizontal, Poor plant rer:ins. ou Cambiian .D§§E ﬁr@shwater and marine
EO é thin dencsidts in 7 stone, wudstone, remnants, particularly Minor movements Also pe’ecyvods presert.
S I ( ’ sandstons, minor on Mullers Formation, along rre-existing and belemnites.
0C greywacke. ) faults.
|
| e
Ul ONFPORTITY | U»C o NP OAIMTTY
|
( ( Doa Ck. Wide disztribution, Unknown, Dolomite, dolomit- Rough, shallow gorges Flat-lying ) Stromatolithr. Underlein i Toremoed Very good aguifer. also regarded as Uppgergoter~
( ( but poor o/c. Besh but several ic limestone,chert, in Carrara & Don Cks, rare minor folds. ‘Ck, zrea by CGureari  Zwsh Arrrox., depth of ozoic (or Lower Cambrian .
2 % o Carrara Ck, and hundred sendstone lenses. Limcstore. water 3201, Camooweal Dolomite (Opik 1956a)
Don Ck. feet, :
P E § Currant Bush Only =zound Lanoewgod 500 Thin-bedded crey Low, rough terrain. Dipping S. off Highly fossiliferous Underlein by Border ©. .
A ( g Limestone (€ric) Ck. in cxtreme E, pf limestone with fault, shallowg (to be examined). formgtion.  Overizin by
1 ( ( ares. some sardy beds, } abruptly. Don Ck. Dolomive.
nses &
A) ( ( chgrt le S
n ( shale.
9 (
Z # ™ “I\T N . . . PR R} " P R - Dve e v
0 2 CANMBRIAN Burton Beds. Widely south & soukh 75 + Leached siltstone, Rounded hills with Sub-horizontal Highly fossiliferous Overlics Pesucr
T ( west. chert. lateritic caps. | except near faults. (to be examined) Volc nics.
C ( 5
E ( Border Waterhole Around Lancewood Ck. 150 Leached siltstone, Rounded hills with Sub—horizont%l feoilifevons o L. ﬁrob.%}wan@a;1iun$ |
( Pormation (€ro0) Highland Flains Hstd. chert, occasional laterit- except near faults. (Opik 195GCa) Curs b T T L Bona.
g ( iged caps. ‘ .
( § | v e wd\e
. 1
I . .
L . . - 2 3 ] 1T 7 7Y SO . m e ",'T: > CC m " {
% ( Peaker Volcanics Meinly west and 120 Trachyte basalt Lateritised flat-tops, Sub-horizontal. AR ;;N“_Jmf}ﬁuv { thgggf t9 be 1{§d%9tolcgiigfl
(€mp) south-weeat. minor sediments. and low rounded hills. | LA LhElebrl Broilstone. , possibly u%ulva;@n Less
( Black soil cover. ' / Volcarics (previously considered
{ ( ‘ _ N - i to be Lower Combrian or Upper
A - IR e e v e e me e . \ v oo e . . . v \ . e m— e e \ . Proterozoic ) .
77 “ | e it e o e o r——n
;
' N i !\'T 9 '\‘ \—‘ B A 17
UYCOFFORMITEY TECONFORUITY
Sub-horizontal o : s -
o Probably urconfocrmably Probzbly eguivalent to Bukalara
( Tyson Ck. North-centre arocund 50 (+) Crcss-bedded Flat-~tops where overlics ullera Form-- Daadstoﬁe (Calvert Hills 4:mile).
% ?anditone Tyson & Suddycurs-wa guartz-smnd- dissected. ation. .
Put Cks . stone ebble
° 9 p
( conglomerate
g Ui COoOnN®PORMITY ‘ HTrCcoNRORNWITY j
e - , . Shallow dips 0--30°. | . . ? T T
( ( MAtiebah Sardetone oouthwe, v and 9,000 3,W, Cross—bedded cuartz- Rugged dls;eoted A ;ew éteegerOtSOGOO gon?o;>y?1y F";?l;@s ot knowr elsewhere. ~ossibly
(Pumi ) north-ocst, 1,600 N.S5. sandstone, glicon- country, INittiebah Little fanlted . allera fForrmotion ; ninor distribution on Calvert
itic sandstones Range 200' high . in west. | Hilles sheet.
% ragilpebbles and (approx.). |
co es,. '
Mullera Formation General &, 000 north Siltstone, shale Shalej rounded, rubble Shallow dips 0-30° £ o] . . .5
2 (bt 1 , OUO nc , S S0 ’ . id e emaion. b 307, Conformnbly overliecs Ironstone, silic+ Ironstone development limited
u of Mittiebah sandstone, galucon- covered hills, occasion Constance Sandstonc i
U g R 3,300 itic sandstone 2l lateritic caps. nstance Sandstona, ¢ous, developed to erclosed basin? 6,000 feet
53 . ' ) - west of Springvale thickness on Lawn Hill 4-mile
: west of ironstone, greywacke. S8: rug ed locally Homestead, very within basin
Springval where horizonkal. LR TE Ty Ve ‘
z g Springvale. re locally elsevhere.
R —
Mictake Croek S. Nichialoon Rv, 650 Torrentially cross-— FMlat-topped hills, Sub-horizontal —
Sandstone Heuber Bauhini- Ji. bedded sandstone. where divpinsg, Dips to 1581n élace@ #OW&TQS Eas? of | Possibly equivalent to Kiddle
( Pums ) ruzzed o/c Minor fauiting g, Ifullers Formation. Crcek Member (Lawn Hill 4-m%le
. ,
- ; sheet
’ T MRS I . . A TR TaY T h hant ] i O' T ~ ey 3 ey wn £ I i 1T | .
Constance Sand:sione Tide divizibotion 1,700 M, &, Cross-bedded sand- nugged disczected Egﬁz%e ggéglgi tow3oh9 Possibly disconforn- Fermonent 9.H.s gnd Greater developmert of silt-
(Pua) but mairiy N.E. & © 5,500 Water- stone with silt- topography. : faulfgn per. suc ably on Wollogorang springs. stone towards west of sheet.
£all Ck. stone lenses. Rivers in csorges. ‘ ge Forration, } 3000'(+) thick on Lawn Hill
P g _ 4-mile sheet.
R .
0 ( DTOTCORNITORMNMITY?® DI SCOT"FPORITITY °?
T ;
o ( Wollogorang Only in ctireme I0... 500 Dolomite, uviltstone Rolling country. ‘ Gentle anticlinal
R ( Formation saudstone, doloritic Occasional prominent Structure. i Yo 20° | Greater development on Calvert
(Pun) sandstone dip & scarp slopes ieturs. Dips to 307, Hills 4-mile sheet, to 1,000 feet;
O é Vv L) ] .p ar ]‘) o pe . SOme faulting ol e 4 mni e Ohee b 0 9 ee-t ’
A - i i lenses out westwards and southwards.
0 c anics St~ -SSR 20( i i g —v G doese 3 - N
1 Bcnpara Volcanics Smoll oo dewmiira o o. 400 Rhydite, igrinbvite founded ridges: Shallgw dips west - Possible discoulornable | Probably equivalent to Peters
(Pube) Clk, auartz-sandstceie rougher surface on to 30%., Minor der Constanc: Soandete " & :
1 , rher under Constanc Szndcotone. : Ck. Volea (Calvert Hill
C arkose volcanies faultin . - i i . Volcanics (Calvert Hills
se. nies. g. UnconZormably on Moz hy ! J-mile sheet).
_ Metemorohics, '
Westmoreland 2 genar o At 4,500 Conglomerate, (rey- Rolling rounded Dips 0-60°, inticlinz ssi 3 3 i e onPorme e . ' .
i 001 relon c Jepar - ’ v 5, i “%\;“ J el E'thA° 0o D cice _nal P0081b1e.§tr9matollths DlocunLurmﬁblc under i In part probably equivalent to each other
( onglomerate Bauhini~ Ci., acke, siltsteone, 11lls wi suk and domal structures. in dolomite in Constance Bavustoune, ! in time but no close relstionshi
(Puw) Benmara 't ‘ dolomite., dendritic drainage. Bauvhinia Ck. { between snecific rock ;ySCb R
'~ PRGN DRI e S .
- - - - - - T T - T T T T T T T T T T T T T T T s T s s s s s s s s s e e e = s s m = = s e e e e e = = —ie =Yg colomite in Yestmoreland-Cen=lemerate
Maloney Conglo crate N, oide of Bluff 5,000 Conglomerate, sand- btrongly Eaulted north gnconformably on ’ in type apea. to i e -3
(Puy) Range. stone, greywacke, of Bluff Range, ]arrara Range Volcanics, ol oevat., tnoc -
siltstone. i
1
; OTrCcCONFORMITY UNCONPFORIMITY
Bluft Ranse BReds In, S & 7 of Bluff 9000 Siltstone, sand- Well develoved ridges Dips gegerally Unconformably below Probably eguivalent in p-rt to Ploughed
, ’ : 4 SV aa : ‘ N, 0-80%. Strongl Yonstance 1 o J oo ¥ : e
(P1b) Range, Also W of stone, calcarcous 7ilh dip end eowrp *%r'k f; it 3 =Ly Cornstance Sandstone. Mt. Zdeds end Lawn Hill Fm, larkedly len-
( Highland plains. | siltstone, lime- slones, strixe-itaultcd. : ticular south.west of Bluff Panre.
( i stone, dolomite. ¢ Rocks in Highland Plains area differ from
( ; —_— — those in Bluff Range. _ .
( Carrarq Range Carrara Range area { 9,300 Porphyritic trachyte Conglom, ond sandst- Dips generally 1'.0-80°, Probably unconformable V., poor mala- Tu.sibly equivalent to
L Volcanics (FPlec) only. - minor tuff, agglom. one. form rugged strike Very strongly faulted - on Lurchy mgt;ﬁofghics cﬂi*o ota£ I Clifriale Voleani
1 a8o- g ‘ e ver 3 rohy Metamor: o te s ning. liffdale Volcanics.
0 , Conglom., siltstone ridges, Volcanics (mainly strike faults 3 ¢ : .
: , g . T a 3 Conformible with Bluff
w f sandstone rounded hills, .
) é" B-. , * Range Beds.
T eONETORI
_'£‘~‘“F. UNQOLFPFORNITY | T o or roE Iy
- T - | [
T e . L - — —
f {11 . | '
| c A e e ¢ -~ 1 9 ! . . .
( ( Murphy lurphy's Crock creay Quartz-sericite wchist, Low rounded hills, gearhv?rtlial dips, 3 Much quartz-veining but none in
Metamorphics also south sidz of | ? sheared siltstone met. o/c poor, urp th Cl. overall = sheared porphyry and morzonite.
(Bln) Corrora Ranse. ashstone; dintruded by very steeply west. No obvious equivalents in
fe%dspar porphyry surrounding area.
?) monzonite.
a T T —— — ) A e — - o J
e —— R -
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