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EXPLANATORY -NOTES TO ACCOMPANY THE GORDON DOWNS
1:250,000 SHEET SE/52-10

INTRODUCTION 

The Gordon Downs 1:250,000 Sheet area lies between latitudes 18 ° and
19 °S and longitudes 127 °30 1 E and 129 °00 1 E in the north-eastern part of
Western Australia. The eastern edge of the Sheet area borders the Northern

Territory. Halls Creek is the only town and is situated in the north-west

part of the Sheet area. It is about 380 miles and 250 mileF, respectively

from the ports of Derby and Wyndham.

The European population of Halls Creek is about 160; the rest of the

European population in the Sheet area, totalling about 40, live at Flora

Valley, Gordon Downs, Nicholson, Ruby Plains and Moola Bulla cattle stations.

Semi-permanent habitations also exist at Old Halls Creek township, about 7 miles
east of the present town, Koongie Station, Sophie Downs Station, Elvire

Homestead, Palm Springs, Duffers Mine, Golden Crown Mine and a mine north-

west of Ruby Plains Homestead. Halls Creek, which was originally a gold

mining centre, is now a small supply centre for cattle stations in the

surrounding district.

The two main roads in the area are the Great Northern Highway joining

Derby and Wyndham, which passes through Halls Creek, and a road from Halls

Creek to Nicholson Station which continues to join the Stuart Highway in the

Northern Territory. Another well-used road links Ruby Plains Station and

stations to the south to the Great Northern Highway. The eastern part of the

Sheet area is well served by roads between stations.

Air flights connect Halls Creek with Perth and Darwin at least once

weekly. The major stations are also visited weekly by a flight which connects

Wyndham with Alice Springs in the Northern Territory.

The rainfall of the area averages about 17 inches a year and falls

mainly in the period December to February - known locally as the Net".

Aerial photographs and maps available for the area include:-

Air photographs at a scale of 1:50,000 (Gordon Downs Sheet SEV52-10).

Photomosaics at 1 inch to 1 mile and 1 inch to 4 miles scale obtainable
from the Department of Lands and Surveys, Perth, Western Australia.

1 inch to 4 miles scale planimetrio map prepared by the Mapping Branch,
Department of Lands and Surveys, Perth, Western Australia.
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PREVIOUS INVESTIGATIONS 

The first geological investigations in the area were made by Hardmann

(1883, 1884, 1885) in 1883 and 1884 in the Halls Creek - Flora Valley

Homestead area extending on to the south part of the Dixon Range 18250,000

Sheet area immediately to the north. The discovery of alluvial gold by

Hardmann in the Halls Creek area led to a gold rush and mining activity

continued until nearly the and of the nineteenth century. The gold bearing

area was surveyed by Woodward (1891).

Wade (1924) visited the area and Finucane (1939) mapped the mines

and the adjacent geology. Edwards & Clarke (1940) made a special study of

the Antrim Plateau Volcanics. Traves (1955) contributed greatly to the

knowledge of the geology of the Ord-Victoria region during a land use survey

conducted by the Land Research and Regional Survey Section of C.S.I.R.O. in

1949 and 1952, and Harms (1959) made an appraisal of the whole Kimberley

region. Ruker (1961) mapped an area around Saunders Creek and subdivided the

Halls Creek Metamorphics, and his nomenclature, where practical, has been used

in this report.

PHYSIOGRAPHY 

A physiographical sketch of the area is shown in Figure 1.
•

PHYSIOGRAPHICAL SKETCH GORDON DOWNS 1:250,000 SHEET

Iowa 6114,er..ilAltragrts, ‘voko, am/ detotyvts 1,7119V^acralo."' ifeczny' NO/
E52/10/I0
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Traves (1955) divided the Ord-Victoria region into several physio-

graphic units of which three cover the Gordon Downs Sheet area: -

a) Halls Creek Ridges

b) Ord Basin

c) Sturt Block.

(a)The Halls Creek Ridgas_ occupy the western part of the Sheet area and

include the outcropping areas of the Lamboo Complex and Albert Edward Group

and the main belt of the Halls Creek Mbtamorphics. The altitude of the

country ranges from 1000 to 2227 feet at Mount Barret.

The Lambe° Complex, on the Sheet area forms the lowest country, with

low rounded rises to 100 feet high. South and south-west of Halls Creek,

laterite caps granite and forms flat-topped hills. The Halls Creek Meta-

morphics are strongly dissected in the north and resistant formations, such

as the Moola Bulla Formation and the Saunders Creek Formation, form strike

ridges up to 400 feet high. Otherwise the country consists of either rough

irregular hills up to 300 feet high which are mainly composed of basic rocks

of the Biscay Formation or "closely-spaced" dissected hogsbacks of the

Olympics Creek Formation Which are rarely over 100 feet high. In the south

of the area the relative elevation of the country is less and the most

prominent ridges (which consist of basic rocks of the Biscay Formation) are

about 150 feet high. On the west side of the Halls Creek Ridgestbe Upper

Proterozoic Albert Edward Group forms north-north-east trending auostas

that have west-facing scarps. The two most prominent ridges, formed by the

Mount Kinahan Formation and the Mount Forster Sandstone are up to 400 foot

above tho surrounding country. South and south-east of Flora Valley Homestead

the country is low lying with the exceptions of the strike ridge of the Nyuless

Sandstone and flat-topped mesas of the Tertiary Lawford Beds. In the south

of the Sheet area the prominent feature is the strike ridges of the Mount

Forster Sandstone some 250 feet highs other units tend to form low discon-

tinuous strike ridges.

(b) The Ord Basin occurs in the northern portions of the Sheet area and is

situated west of the Halls Creek Ridges within the drainage system of the

Ord River. This area of the Ord Basin is, in fact atypical. In the west

where the dip is greatest the Antrim Plateau Volcanics form very rough-

weathering discontinuous strike ridges up to 300 feet high,eastwards where

the dip flattens mesas to 50 feet high are the common land form. In two areas

the Headleys Limestone subhorizontally overlies the Antrim Plateau Volcanios

forming a small scarp up to 30 feet high.

(c) The Sturt Block occupies the rest of the Sheet area and consists of a

mainly soil-covered, elevated plateau. In the north the cover consists of

black soil with some lateritic soil and in the south it is mainly sandy.
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Mesas and plateausup to 100 feet high of the Gardiner Formation and the Antrim
Plateau Volcanics, the latter often with a latoritic cap, occur in the east

of the area. In the south-east of the Sheet area the Gardiner Formation forms

an arcuate ridge trending roughly west with a scarp an the south side about

100 feet high. Low rises of Halls Creek Motamorphics and isolated low ranges

of the Gardiner Formation occur south of the scarp. West of this arcuate

ridge low ridges of the Mount Kinaham Formation rise to 50 feet above the

surrounding plains.

The Gordon Downs Sheet area is situated at the headwaters of the large

drainage systems of the Ord, the Fitzroy and the Sturt Rivers. The Ord and

the Fitzroy drain northwards and westwards respectively to the sea and the

Sturt drains inland southwards. Rivers of the Fitzroy System, mainly the

Margaret River and its tributaries drain the lower western part of the Halls

Creek Ridges. They usually have shallow sandy river beds; waterholes are

rare. The Ord River System whose principal tributary on the Sheet area is the

Elviro Rivet, drains the rest of the Halls Creek Ridges, with the exception

of south of Ruby Plains, and the Ord Basin. The Turner and Nicholson Rivers

drain most of the eastern part of the Ord Basin on the Sheet area. Permanent

water holes exist along the Elviro River and its tributaries, particularly

where they cut through the scarps formed by the Albert Edward Group. The

Sturt System- is characterised by flat broad senile drainage, particularly

the Sturt River itself which is a mile wide in places. Scattered shallow

water holes are not permanent.

STRATIGRAPHY

The stratigraphy and distribution of the units is summarised in Table 2.

The Lower Proterozoic Halls Creek Motamorphics are intruded by the Lower

Proterozoic Lambe° Complex. Those are unconformably overlain by an Upper

Proterozoic sedimentary succession (the Albert Edward Group and Gardiner

Formation) which is itself unconformably overlain by the Lower Cambrian (?)

Lacy Creek Formation and Antrim Plateau Volcanics. The Headleys Limestone,

the basal unit of the Cambrian Hardmann Basin sequence cropping out on the

Dixon Range Sheet area extends southwards on to the Gordon Downs Sheet area

where it overlies the Antrim Plateau Volcanics. Sandstone overlying the

Antrim Plateau Volcanics may be related to the Elder Sandstone occurring in

the Dixon Range Shoot area. Thin Tertiary (?) sediments occur as scattered

outcrops.

LOWER PROTEROZOIC 

Halls Creek Motamorphics.

The Halls Creek Metamorphics crop out mainly in the east KiMborleys

in a north-north-east trending belt which strikes across the western part

of the Gordon Downs Shoot area. The linear distribution and the nature of
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the rocks of the Halls Creek Metamorphics suggest this belt was a zone

geosynclinal deposition and therefore the term Halls Creek Geosyncline will

be used. They also occur on the Sheet area in the extreme south-east and

as inliers within the Lamboo Complex.

The rocks of the Halls Crook Metamorphics consist of sheared greywacke,

sandstone, conglomerate, arkose, limestone, marble, cab-silicate rocks,

slate, phyllite, schist, and acid to basic volcanics (with contemporaneous

basic sills). Metamorphism is low grade and usually of the greenschist facies;

rarely andalusite and actinelite schists occur. Inliers in the LaMboo Complex

occasionally include garnet-mica schist and grossularite-wollastonite schist.

Tho Metamorphios have been divided into six formations of which the

top unit - the Moola Bulla Formation - is unconformable on the rest. The

middle two units - the Biscay and the Olympio Creek Formations - occupy most

of the outcrop area.

The Ding Dong Downs Formation, the oldest unit, crops out in the core of two

anticlines in the Saunders Creek area. It consists of epidotised amygdaloidal

basalt with sheared albitised rhyolite, sheared greywacke,nica schist and

slate. Structure within the unit is complex and its relationship to the over-

lying Saunders Creek Formation is not definite although they appear to be

conformable. No thickness can be estimated for the unit.

The Saunders Creek Formation, which also only occurs in the two anticlines

in the Saunders Creek area, consists of cross-bedded feldspathic sandstone,

quartz sandstone with minor slate. Pebble conglomerate bands with sub-angular

fragments of quartz and sericitised acid volcanics up to 5 feet thick but
usually about 1 foot thick, occur in the lower part of the unit. Heavy

minerals are common in the matrix and include thorogummite (RUker, 1961), a

silicate mineral containing uranium.

The unit thins markedly to the south-east and this, together with the

fact that the conglomerate only occurs in the Saunders Crook area, suggests

derivation of the Formation from the north-west. It is about 600 feet in

the Saunders Creek area and about 100 feet thick in the eastern anticline.

The Biscay Formation is composed of acid to basic volcanics, sheared greywacke,

slate, limestone, limestone conglomerate and calc-silicate rocks. The

dominant rock is a fine to medium-grained basalt or dolerite, often porp1W-

ritic in feldspar; some of the basic bands are undoubtedly flows, others

are probably contemporaneous sills. Acid and intermediate volcanics occur

rarely in the north of the area but to the south and west of the Old Halls

Creek Fault intermediate volcanics are commonly interbedded with basic volcanics

in the core of the main anticlinorium (See Structure). Limestone in the

formation occurs mainly towards the top of the unit e.g. the Duffers Limestone

Member.
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The thickness of the Biscay Formation is not known. It appears to

thin over the western anticline in which the Ding Deng Downs Formation crops

out. Thinning continuos rapidly eastwards and the unit, which is about

2000 feet thick to the east of the anticline ) is absent at the northern end

of the eastern anticline.

The Olympic Crook Formation is mainly composed of sheared greywacke and slate

with subsidiary sheared sandstone, limestone, limestone breccia, acid to

basic volcanics, and basic sills.

The greywacke and slate in most places rhythmically alternate in bands

usually one to two feet thick; in places, such as north-west of Mount Kinahan

and south-west of Ruby Plains Homestead, slate is absent. Many of the grey-

wacke bands are graded and show sedimentary structures, such as load casting,

micro cross-bedding, current ripple marking etc., which are common in greywacke

sequences deposited by turbidity current. Current direction could not be

determined (on the northerly adjacent Dixon Range Sheet area fine conglomerate

occurring on the east side of the main belt of outcrop may suggest a source

direction to the east with the sediments moving south down the Halls Creek

Geosyncline).

Limestone in the Formation is usually low in the unit ) although a

limestone breccia band occurs towards the top of the unit, south west of

Old Halls Creek. Igneous rocks are also confined to the lower part of the

unit.

The thickness of the Olympic Creek Formation cannot be determined

accurately; north-west of Mount Kinahan it appears to be in excess of 10,000

feet.

The Koongie Park Formation consists of fine to medium-grained quartz sandstone

with opidotised amygdoloidal basalt and minor feldspathic sandstone and

ferruginous sandstone. The unit is a lateral equivalent to the top of the

Olympic) Creek Formation.

Dips within the unit are subvertical. On the western side of the

' I I
^

outcrop p facings appear easterly; on the east side they are not apparent.

However the rocks are similar to those in the east and the Formation may be

folded into a syncline with the basalt in the core. The minimum thickness

therefore is 3200 feet.

The Moola Bulla Formation consists of sheared feldspathic sandstone, arkose,

pebble to boulder conglomerate and slate. The formation is readily divisible

into five, slate being confined to the second and fourth subdivision and the

coarse conglomerate to the top subdivision. The unit is a shallow-water

deposit and may represent a final phase of deposition in the Halls Creek

Geosyncline. It rests unconformably on the Koongie Park Formation and the

Olympic Creek Formation. The unit is over 11,000 feet thick.
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Lamboo Complex.

The LaMboo Complex crops out in a north-north-east trending belt

which lies immediately to the west of, and parallel to, the main belt of

outcrop of the Halls Creek Metamarphics. In the Sheet area the belt crops

out in the north-west; a fine-grained granite body to the north-east of

Sophie Downs Homestead, remote from the main belt of outcrop, is included in

the Complex.

The Complex intrudes the Halls Creek Metamorphics and is unconformably

overlain by the Upper Protere'Loic Albert Edward Group, as at Mount Barret;

it is therefore considered Lower Proterozoic. Travosl (1955) definition of

the Lamboo Complex, in which ho restricted the name to the igneous rocks and

excluded the mappable remnants of the Halls Creek Motamorphics, has been

adopted. It should be noted however that some of the rocks, particularly the

early fine-grained gneissic granite, may be granitised sediments.

The succession of basic and acid intrusions of the Lambe° Complex has

been mainly worked out from the northerly-adjacent Dixon Range 1:250,000 Sheet

area whore the Complex is well exposed. The succession applicable to the

Gordon Downs Shoot is:-

dolerite dykes

acid and pegmatite dykes

fine-grained granite

"rapakiviPgranite
coarse-grained granite^porphyritic granite

even-grained granite

medium-graincd gneissic granite

fine-grained gneissic granite

uralitised gabbro and dolerito

fine- to modium-grained gabbro.

Several of those intrusions only crop out in small areas on the Gordon Downs

Sheet area.

Fine to medium-grained gabbro crops out only west of Duffers Mine in the

north of the area in an igneous structure known as theArmanda Ring Complex;

this is a differentiated, often altered gabbro grading to leuce-gabbro (only

exposed on the Dixon Range Sheet area) which has been intruded by fine-grained

granite. The shape of the granite is an oval ring and it is probably a ring

dyke. In places small-scale rhythmical layers are preserved in the gabbro

and dip towards the centre of the structure at about 20
o. On the Dixon Range

Sheet area similar layers of gabbros are associated with ultrabasic rocks in

differentiated bodies. (Ultrabasic rocks are exposed in two areas in the

Gordon Downs Sheet area, as a pyroxenite in a small roof pendant in the coarse-

grained granite and as a strongly sheared sorpentinite dyke occupying the

northern end of the Caroline Fault.)
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Fine to medium- ained. uralitisod abbro crops out north-west of Halls Creek

and is also common an the Dixon Range Sheet area. As with the gabbro in the

Armanda Ring Complex, the gabbro contains prominent hornblende or rarely

biotite. It differs from the gabbro in the Complex in being unbanded. No

conclusive evidence exists to suggest whether the gabbros are separate or

related intrusions.

Fino-grained gneissic granite occurs only north-north-east and oast of Mount

Barret. On the Dixon Range Sheet area it is charnockitic. The granite is

believed to be the oldest of the acid intrusions but as stated previously it

may be a granitised sediment.

Medium- rained oissic 0 -ranodiorite or anito crops out west of Rockhole

Homestead. On the Dixon Range Sheet area it is known to intrude the basic

rocks and is intruded by the coarse-grained granite.

Coarse-rained granite is the most widespread in outcrop area of the granites.

It is variable in texture and may be oven-grained, or porphyritic in either

lath-shaped or rounded feldspars. The latter have been termed lirapakivi"

granite on the preliminary map but subsequent petrological work has shown the

feldspars to be unzoned and they wore probably rounded by magmatic corrosion.

On the Dixon Range Sheet area rounded feldspars occur as porphyroblasts in

both the medium-grained gnoissic granodiorite and uralitised gabbro. The

coarse-grained granite which commonly shows slight gnoissocity usually crops

out as large rounded boulders as opposed to the early granites which occur as

scattered outcrops or low rises.

Fine-grained granite crops out north-oast of Sophie Downs Homestead as an oval

shaped body and intrudes the gabbro of the Armanda Ring Complex as a ring dyke.
of its age

No evidence is obtainable/relative to the other intrusions of the Complex, but

because it is little stressed and consists principally of quartz and feldspar

with only accessory minerals, a feature of late stage Granites, it is con-

sidered the youngest of the granites.

The rocks are cut by rhyolite, pegmatite and dolorite dykes. The

rhyolito and pegmatite dykes usually trend north-north-oast to east whereas

the dolorito dykes trend north-west to north-north-west; this trend is very

pronounced an the Dixon Range Sheet area where in places the dykes occur as

swarms.

The Lamboo Complex was intruded during the folding of the Halls Creek

Motamorphics. The basic ( - ultrabasic) bodies were intruded before, or during

the early stages of folding of tho Halls Creek Motamorphics. Folding appears

to have boon almost complete before amplacement of the coarse-grained granite

since, on the Dixon Range Sheet area, it intrudes across folded structures

containing tho uralitised gabbro and fine-grained gneissic granite.
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UPPER PROTMROZOIC

The Upper Proterozoic rocks in the Sheet area crop out in a north-

north-east endingthrough Beaudesert Bore and the Albert Edward Range, at

Mount Barret in the extreme west, and in the south-east and east.

Those rocks in the Albert Edward Range, and at Mount Barret, form

the Albert Edward Group (in part equivalent to the Kearney Beds (Wells, 1959)

on the southerly adjacent Billiluna Sheet) and those in the south-east and east

form the Gardiner Formation (the Gardiner Beds of Wells, 1959). Details of

the general lithology of the individual units are shown in lable 2.

Albert Edward Grou p.

The lower part of the sequence consists of sandstone and shale with

lenses of dolomite and the upper part of the sequence is dominantly shale with

minor sandstone and dolomite. •Both the Mount Kinahan Formation and its member

the Brim Crook Dolomite, lens out in the north of the Sheet area. The member

also lendes out southwards west of Ruby Plains Homestead, although small lenses

of dolomite do occur within the Mount Kinahan Formation in the south of the

Shoot area. The exposure at Mount Barret has been related to the Mount Kinahan

Formation; however, in places, the sandstone is feldspathic and: it could bo

related to the generally feldspathic King Leopold Sandstone widely exposed
west of the Sheet area. The overlying Duerdin Formation also thins northwards
but extends on to the south part of the Dixon Range Sheet area before lensing
out; in the south of the Sheet area it contains rare sandstone.
The three averl:ing Formations, the Mount Forster Sandstone ) the Elvire

Formation and the Boonall Dolomite, have the widest distribution and show

little variation in thickness or lithology. The upper part of the Mount

Forster Sandstone is more variable in the south and centre containing some

siltstone, shale and fine conglomerate whereas in the north it is almost

entirely medium-grained quartz sandstone. No variation occurs in the Elvire

Formation and the Boonall Dolomite with the exception that the division between

the two is more gradational in the north.

The Timporley Shale comprises over half the total observed thickness of the

Albert Edward Group. It only crops out in the north and centre of the belt,

whore exposure is generally poor. The auloss Sandstone and the Plat Rock

Formation, usually obscured by the overlying Cambrian Antrim Plateau Volcanics,

have an oven more limited distribution than the Timperley Shale, occurring

only west and south of Flora Valley Homestead.

The exposed thickness of the Albert Edward Group is about 7700 feet.

Lithological variations in the Beaudesert Bore - Albert Edward Range

area are essentially seen in the linear direction north-north-east. However
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in the south and east of the Sheet area a sandstone unit, the Gardiner 

Formation, which rests unconformably on the Halls Crook Metamorphics, is

about 4000 - 5000 feet thick. Bares in the Gordon Downs area pass through

alluvium into shale presumably Upper Proterozoic .and possibly belonging to

the Flat Rock Formation. It would therefore seem that there is a lateral

facies variation from rocks of the Albert Edward Group to sandstone in the

south-east and cast of the Sheet area. This is supported by the increased

thickness of the isolated sandstone ridge of the Mount Kinahan Formation south-

oast of Boaudesert Bore.

CAMBRIAN.

The Lac Creek Formation, which crops out in the east of the Shoot

area, unconformably overlies the Upper Proterozoic Gardiner Formation and is

conformably overlain by the Antrim Plateau Volcanics. It consists of fine to

medium grained quartz sandstone, siltstone and limostono.

Apart fromCryp_tozoonwhich occurs in the limestone, no other fossils

wore recorded in the unit which is assigned to the Lower Cambrian because

of its stratigraphic relationships. No equivalent to the unit is known in

the Flora Valley Homestead - Boonall Yard area although in places a thin

pebble conglomerate band occurs at the base of the Antrim Plateau Volcanics.

The Formation is about 100 feet thick.

The Antrim Plateau Volcanics have a wide distribution throughout the

Ord-Victoria Region. In the Sheet area they are confined to the north-centre,

north-oast, and east; the last occurrence is the southernmost extension of

the Volcanics in Western Australia.

The unit unconformably overlies the Upper Protorozoic Albert Edward

Group in the main area of outcrop, but in the east it conformably ovorlies the

Lacy Crook Formation. It is overlain possibly unconformably by the Headloys

Limestone and is considered Lower Cambrian.

The Antrim Plateau Volcanics mainly consist of basic volcanics, but

also locally contain chert and rarely at the base, a pebble conglomerate.

The basic volcanics consist of fine-grained basalt, porphyritic pyroxene

basalt and feldspar basalt, amygdaloidal basalt and in places minor tuff.

Several flows can be recognised and are exposed over large distances; some

are up to 200 feet thick and in some the amygdaloidal top constitutes up to

half the thickness of the flow. The chert is mainly confined to the eastern

part of the area; it is interbedded with the basalt and contains Corophyton

sp., ?Collonia sp. aff. symmotrica, Fenton and Fenton, Newlandia  SD.

East of Boonall Yard the Volcanics are about 1550 feet thick.
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The Headloys Limestone crops out in the central northern portion

of the Shoot area as outliers and as the southernmost extension of the Negri

Group of the Hardmann Basin sequence, cropping out widely an the Dixon Range

Shoot area. The Limestone consists of coarsely flaggy, fine-grained, grey

and light yellow limestone (which becomes more flaggy towards the top of its

section where fully exposed in the Dixon Range Sheet area). Minor stringers,

lenses and nodules of chart parallel the bedding.

No fossils have been recorded in the Hoadleys Limestone. The lowest

recorded fossils in the Negri Group of the Hardmann Basin sequence occur in

the Linnekar Limestone (two units above the Headleys Limeeone) and consist

of Rodlichia and Biconulites (Traves, 1955) 1 indicative of an upper Lower

or lower Middle Cambrian age. The ago of the Headleys Limestone is therefore

also Lower or Middle Cambrian.

On the Gordon Downs Sheet area the Headleys Limestone is about 60 foot

thick and its total thickness on the Dixon Range Sheet area is about 140 feet.

A small outcrop, assigned to the Elder Sandstone, at the headwaters

of Addio Crook east-north-east of Flora Valley Homestead, is about 30 feet

thick and consists of white friable, modium-grainod quartz sandstone. It

unconformably overlies the Antrim Plateau Volcanics. The Elder Sandstone

crops out widely in the Hardmann Basin.

Tho age of the Elder Sandstone is in doubt; it was previously

regarded as Middle or Upper Cambrian and conformable on the Negri Group

(Traves, 1955). However in the Hardmann Range, in the south of the Dixon

Range Shoot area, it is unconformable on the Headleys Limestone and Nelson

Shale of the Negri Group. Devonian sandstones cropping out south of the

Cambridge Gulf are lithologically similar and the Elder Sandstone may be

related to these.

TERTIARY.

(?) Tertiary rocks in the area have boon subdivided into units -

the Lawford Beds; and scattered gravel, sandstone and siltstone.

The Lawford Beds crop out around Mount Timporley in the centre of tho

Sheet area, in isolated outcrops in Calico Crock area, and west of Douri

Dam,^The best outcrop is at Mount Timporley where there is about 30

foot of white, massive checedonie limestone. At the base is a poorly exposed

leached, rubbly, white calcareous siltstone. No fossils have been found.

Similar chalcedonic limestones occur an the Billiluna Sheet area. Tho. name

used there by Wells 0959)has boon extended to the Gordon Downs Sheet area

since it is probable that, though the limestone is probably freshwater, it

formed a continuous deposit.
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Gravel, sandstone and siltstone-shale outcrop poorly in the Wolf

Creek area, south of Halls Creek, and as siltstone and shale under the

lateritic cap at the headwaters of the Fox River and Duerdin Creek. It is

possible that the ages of these rocks may vary since those in the Wolf Creek

area are unconsolidated and may post date lateritisation.

STRUCTURE

A structural sketch map of the area is shown in Figure 2.

Cainozoic (major areas only)
Cambrian

I Upper Proterozoic

Lamboo Complex
Halls Creek Metamorphics

Bureau ol Mineral Resources, Geology

/50

and Geophysics

Overturned^Strata

Trend line with regional dip

Anticline showing plunge

Aug,I963

x00X Syncline

N, Fault showing movement and di p

Homestead

E52/10/1I

Lower Proterozoic rocks in the Sheet area are highly folded. Upper

Proterozoic rocks and the Antrim Plateau Volcanics are usually gently folded

in the west of the area; in the east they are subhorizontal as are younger

rocks throughout the area.
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In the main area of their outcrop the Halls Creek Metamorphics strike

north-north-east. Dips range from horizontal to 20 0 of overturning; commonly
they range between 60° and vertical. Folding is strongly related to com-
petency of the rocks. The Metamorphics are folded into an anticlinorium

which pitches south-south-west to south-west throughout most of the Sheet

area but in the north, around Saunders Creek, there is a major change

in pitch to north-north-east. The presence of the anticlinorium was determinod

by:-

1. Stratigraphic relation3hip and distribution of the units.

2. Facings on the rocks; in the case of Saunders C:.:sek Formation

determined by current bedding and of the Olympic) Creek

Formation by graded bedding. Results in the widespread

Olympic) Creek Formation show the western limb of the anti-

clinorium to be very highly folded and generally slightly

overturned whereas the eastern limb is highly folded, but not

overturned. Slate is absent in some areas on the eastern

limb and here the structure is simpler, usually with a shallow

dip oast or south-east.

3. Measurements on minor folds and on cleavage/bedding relation-
ships in the Biscay Formation at p and oast of; Old Halls Creek

indicate a pitch south-south-west of 30 to 50 0 .

West of the fault block containing the Koongie Park Formation and the Moola

Bulla Formation, acid to basic volcanic rocks crop out. These probably belong

to the Biscay Formation and possibly indicate a western limb of a synclinorium

developed to the west of the anticlinorium.

Folding in the competent Koongie Park Formation& ModlaBulla Formation

is loss complex than on the units of the Halls Creek Metamorphics. The Koongie

Park Formation appears to be folded into a tight syncline and the Moola Bulla

Formation has a uniform dip in the main area of outcrop to the west-north-west

at an average dip of about 70 ° .

Folding in the Upper Proterozoic is generally gentle. From Douri
to The edge or

Dam northwards/of the Sheet area, dips generally become shallower away from

the Lower Proterozoic belt; they vary from 30 to 40 ° to about 10°. However
in a series of domes and anticlines striking from south-east of Flora Valley

Homestead to^east of Douri Dam dips steepen to as much as vertical.

Around, and south-west of, Beaudesert Bore the strike of the rocks is west

and dips up to 60 0 are not uncommon. Strong "concertina" folding is present
east and south-east of Beaudesert Bore; the axis of the"conoertind'folds is

approximately at right angles to the regional strike. In the east and south-

east of tho Shoot area the Upper Proterozoic is subhorizontal.

Dips in the Antrim Plateau Volcanics conform to those of the Upper

Proterozoic. In the main area of outcrop they shallow from 15 0 eastwards to
subhorizontal; in the east the dips are subhorizontal.
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In the younger rocks the dips are subhorizontal but in the Elder

Sandstone(?) they are up to 15 ° due to adjacent fault movement.

The major fault in the area is the Old Halls Creek Fault which strikes

north-north-east throughout most of the Sheet area and all of the northerly

adjacent Dixon Range Sheet area. Its total length is therefore not less than

120 miles. Movement affecting the anticlinorium indicates the fault has a

transcurrent movement with east side moving north and the "repitching" of the

Biscay Formation of the anticlinorium on the west side of the fault of the

anticlinorium suggests that west side is up. Measurements on the fault at

Old Halls Creek indicate that the fault there dips east at 50 0. The fault
affects both the Lower Proterozoic and Upper Proterozoic; it is not out by

other faults.

On the east side of the Old Halls Creek Fault the predominant fault

direction is east-north-east; several of the faults affect the Upper

Proterozoic and tend to be arcuate. On the west side of the Old Halls Creek

Fault, faults adjacent to it,with large vertical throw strike north-east.

The Caroline Fault is occupied in its northern end by a dolomitised serpentinite

dyke. In the Lamboo Complex in the Sheet area faults tend to be more random.

In the south-east in the Gardiner Formation faults trend north-north-

west.

ECONOMIC GEOLOGY

Gold.

The principal mines, and the production figures of the Halls Creek

Field, where known are:-

Ruby Queen (to 1908, 6220 ozs, subsequently about 2000 ozs).

Bradleys (1563 ozs).

The Brockman group of mines including the Golden Crown, Faugh

and Ballagh and Lady Margaret Mines.

The mines around Old Halls Creek, in particular the Jubilee.

Small mines in the Ruby Queen area produced, at least, a

further 2500 ozs.

The field ceased to be of importance by the end of the nineteenth

century and subsequently only minor work was carried on. At the time of writing

(1962) an exploratory shaft is being sunk at the Golden Crown and small scale,

spasmodic mining is done at Old Halls Creek, Ruby Queen and a mine about 20

miles south-south-west of Halls Creek. Until recently gold was won from the

Duffers Mine. After the "wet" panning of creeks in selective spots by

aboriginals returns small quantities of gold.

The gold is found in small quartz reefs, often associated with basic

rocks or in the adjacent basic rocks themselves; mines thus situated are the

Brockman group, on the eastern limb of the anticlinorium at the top of the

Biscay Formation, and the Old Halls Creek group and Duffers Mine, both of
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which are also adjacent to the Old Halls Creek Fault. The Ruby Queen and

Bradley mines are associated with quartz reefs intruding the greywackeislate

sequence of the Olympio Crook Formation. In the past much gold was won from

small alluvial flats in the Brockman area.

Uranium.

Uranium was discovered at Bulman Waterhole in the Saunders Creek area

in 1955. Two exploratory drill holes were sited and drilling of one about
1* miles south-south-west of Bulmn Waterhole was completed. The radioactive

mineral is thorogummite associated with the heavy mineral in the conglomerate

bands. No,subsequent work has boon carried out and the occurrence is not

considered economic.

Copper.

Copper has been found associated with (1) basic rocks of the Ding Doing

Formation, (2) limestone and basic rocks of the Biscay Formation, (3) the

Antrim Plateau Volcanics and (4) the Headleys Limestone.

Native copper and malachite have boon observed in epidotised basalt

towards the top of the Ding Dong Downs Formation about 1i- miles south of

Bulman Waterhole.

In the Biscay Formation copper has been observed in the form of

malachite stains in tho Saunders Creek area, and immediately north of Faugh

and Ballagh. A half mile wost of the western edge of the Sheet area, about

6 miles south-west of Old Rockhole Homestead,malachite stains occur in a
gossan on a limestone band which probably extends under soil cover on to the

Gordon Downs Sheet area.

Copper in the Antrim Plateau Volcanics occurs as malachite stains

which occupy vesicles in the tops of the flows. Covdlite, surrounded by

malachite, occurring as irregular blobs, has boon observed in one place in the

Headloys Limestone.

Water.

Table 1 contains details of the bores and wells in the Gordon Downs

Shoot area; their positions are shown in Figure 3. During 1963 about 30
new bores were sited on the Sheet area and details of those are given in a

report on the hydrology of the area (Morgan, 1963).
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