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LAWN HILL 4-MILE GuOLOGICAL SERIES

SHEET E54-9

EXPLANATORY NOT&S

"
Compiled by 5. K. Carter and A. A. Opik

GEQOLOGICAL INVESTIGATIONS

Observations on the geology of the Lawn Hill Sheet
area were made by the explorers Landsborough (1862) and
Hodgkinson (1877). In 1831 Jack (1885) made numerous and
detailed observations.

Cameron (1900) reported on the Lawn Hill silver-
lead-zinc field, the first leases on which had been taken up
by F.H. Hann of Lawn Hill station in 1887. (Ball (1911)
stated that geologist R.A.F. Murray visited the field in 1898
and reported on it. The report apparently was not published
and was ﬁot available to him.) Cameron also recorded the
unconformity between the mineral-bearing strata and the over-
lying sediments of the Constance Range and the "Dentalium
Plateau". The next report on the area was that of Ball (1911),
who described the lodes and workings of the Lawn Hill field in
considerable detail and also dealt briefly with the geology of
the surrounding country. Ball was misled, by incorrect identif-
ication of fossils, into believing that the "Dentalium Plateau"
(Middle Cambrian) and the "limestones of the Constance Range"
(Middle Cambrian, and older), were post-Tertiary. He recorded
igneous rocks 20 miles east of the Lawn Hill field, at Mounts
Kay and Stawell.

Dunstan (1920) visited the area in the course of a
reconnaissance of a wide area of north-western Queensland,
Several later inspections of the Lawn Hill deposits were made,
but field work did not extend greatly beyond the mineralized
area until a party of Aerial, Geological and Geophysical Survey
of North Australia geologists, under the leadership of H.I. Jensen,

mapped the northern part of the field and northwards to Wollo-



-2 -

gorang Homestead, 60 miles north of the Nicholson River, in

1939 and 1940 (see A.G.G.S.N.A. 19402 and b, and Jensen, 194la
and b). S.R.L. Shepherd, during an inspection of the field
about 1930, recognized that the "Dentalium Plateau'" strata are
Cambrian (see Ball, 1931). Jensen discovered on the Plateau
Middle Cambrian fossils but, like previous workers, correlated
it with the Constance Range. The northern limit of the Georgina
Basin, which contains Cambrian sediments, had previously been
fairly accurately delineated by Whitehouse (1936). He failed,
however, to recognize the existence of the Canbriad or Upper Pro-
terozoiec Camnoweal. Dolonite.

In 1948 the area was visited in the course of a
survey of the Barkly region, by a land utilization survey teanm
from the Land Research and Regional Survey section of the
Commonwealth Scientific and Industrial Research Organization.
The geology was reported upon by Noakes and Traves (1954) and
the geomorphology by Stewart (1954).

The present map is based on work carried out in the
years 1950-54 by two groups. The Precambrian rocks (other than
the Camooweal Dolomite) were mapped by joint Bureau of Mineral
Resources and Geological Survey of Queensland teams in 1950 and
1954. Thé Cambrian rocks and the Camooweal Dolomite were
mapped by a Bureau party in 1953 and 1954. The geologists
who did the field work are named on the map Sheet. The results

Brooks
of this work will be reported by Carter,/and Walker (in pre-
paration) and by 5pik (in preparation).

Mount Isa Mines Ltd. carried out geochemical and
geological work on the Lawn Hill mineralized area in 1954.
mxtensive deposits of low grade sedimentary iron ore, discovered
in the course of the regionnl survey on which this map and
notes are based, are at present besing tested by Broken Hill
Proprietary Company Ltd. The iron-bearing area was mapped
in detail by a joint Bureau of Mineral Resources - Geological
Survey of Queensland team in 1958 but the results are not

incorporated in the map Sheet.
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GEOMORPHOLOGY

The present surface reflects in the first place
the structure and geological history of the region, and in
the second place local structures and lithological diversity
of the rocks,

Parts of the following regional structural and
historical units are present (Fig. 1):

(1) the basement consisting of Precambrian rocks; in
the Isa Highlands and in the northern upland it is

exposed, and belongs to the shield;

(2) in the south-west Lower Palaeozoic rocks of the
Barkly Tableland occur as a suﬁerstructure on the

basement, and form a platform;

(3) in the north-east the area includes a marginal
part of the Great Aﬁstralian Artesian Basin, known
as the Carpentaria Basin. Its rocks are Cretaceous,
and outliers of these are present also on the shield

and on the platform.
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Fig, 1. - Geomorphology Lawn Hill-4-mile sheet.
Figures: 575' - altitude in feet; M 435 -
marine Lower Cretaceous fossils. Topographic
features: CR - Constance Range; “Divide" -
divide between Lawn Hill Creek and Gregory
River drainage; IP -~ "Dentalium Plateau"
(Cambrian limestone mesa); LH - Lawn Hill
(Cambrian limestone mesa)s NBR - Musselbrook
Creek, with two gorges, and arrows showing
stream direction; gorges in Constance Range,

1 - of Lawn Hill Creek, 2 - of Louie Creek, with
stream direction. Geomorphological (and topo-
graphical) divisions: GP - Georgina River Plain
(Barkly Tableland); "Cenyons" - dissected slope
of Barkly Tableland; Di - Carpentaria Plain,
with basement inliers (250' - 350'); Dy -
Carpentaria Plain, with inliers (below 250');

IU - Isa Highlands northern hills (summits up to
500'); NUP - northern upland, unnamed:; T -
Tertiary limestone area, mesa and valley topo-
graphys; V - fault zone with valley.,
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Figure 1 indioatesAthe broad outlines of the topo-
graphy and geomorphology: a lowland in the north-east, and
uplands in the west and south. The altitudes given were
obtained by estimation (1100' on NUP and 500' at the gorges
1 and 2), survey data from a2 datum established by aircraft
altimeter (1010' and 700' on opposed sides of the valley V)
and the rest by anereid barometers.

The broad divisions are (1) the Carpentaria Plain
(Twidale, 1956a, b), (2) +the Isa Highlands (Twidale, 1956a,
b), (3) +the northern upland (unnamed), (4) the Barkly
Tableland and its dissected slope, and (5) the valley'and
mesa division with the Tertiary limestone. Stewart (1954) has
given a broader division of the afea, as part of the Barkly
Tableland and surrounds.

The surface of the Carpentaria Plain is essentially
depositional, with an alluvial cover, braided stream channels,
and an even slope towards the Gulf of Carpentaria. Its sub-
stratum consists of Mesozoic (Cretéceous), and probably Tertiary
deposits; the presenceof Tertiary deposits is indicated By
lateritic material on the surface, and in the soil.

The plain is divisible into two parts: one below
250 feet (estimated), without basement inliers (Twidale's
Wondoola Plain), and the other (Cloncurry Plain), between 375
and 250 feet, with inliers of basement rocks. he summits of
these inliers may reach 500 feet. The inliers can be regarded
as buried foothills of the uplands. According to Twidale, the
Cloncurry Plain is generally a piedmont plain of erosion, with
an essentially stripped or exhumed surface. In the Lawn Hill
Sheet area the Isa Highlands plunge towards the depression of
the Gulf .f Carpentaria, which justifies the description
"buried foothills" for this part of the Cloncurry Plain.

The Isa Highlands in the Sheet area have summits
up to 700 feet. The topography, already described by Ball

(1911), is homoclinal ridges and hogbacks, some with truncated



crests, small plateaus, and allﬁyial deposits in the valleys.
The ridges are imnature, despite their relief. The present
relief pre-dates the Mesozoic inundation (see below).

The northern upland (unnamed) is part of a larger
mass of Precambrian rocks thét extends beyond the Sheet area
to the west—nérth-west‘ Immediately north of the Sheet
it is cut by the valley of the Nicholson River. The highest
altitude is 1100 feet, on a uneven plateau with a radially
directed drainage, wiiose centre is near the Northern Territory
border. The topography is homoclinal ridges, some with 200-300
feet high faces, and perched synclines. The Cdnstance Range
(up to 1000 feet) is cut by several deep gorges. Cretaceous
cappings, generally forming mesas and rubble-covered plateaus,
occur as high as 1010'. The Mesozoic subsurface has a relief
of up to 250 feet in sméll areaé; its topography is roﬁgh and
homoclinal, indicating that the whole present topography is
essentially exhumed, and pre-lMesozoic in age. Minor streams
follow the exhumed old drainage pattern in several places.

Drainage has been controlled largely by the
lithology and structure of the Precambirian sediments. The
valleys of the main watercourses are generally dbroad and mature
in areas underlain by siltstone and shale, but cliffs up to
100 feet highh show that erosion is active. Where sandstone is
the surface rock the watercourses are narrow and precipitous.
Joints and faults have largely controlled the location of
channels and have caused many sharp changes in direction of
the watercourse. Musselbrook Creelk, within the mnorthern upland,
is a very fine example.

The Barkly Tableland (Georgina River Plain) and its
dissected slope (Canyons of Pig. 1) are a distinct geomorpholog-
ical unit in the south-west of the Sheet area. Its frame
consists of the Constance Range and low ridges of the Isa
Highlands in the east, and the rough ridges of the northern

upland in the north. In the socth~west the undissected plain
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(800 feet) extends west and south as the prairie of the Barkly
Tableland. The slope with canyons drops from 800' to 500' over
a distance of 30 miles. It is drained by lawn Hill Creek and
the Gregory River (in the south). The low divide between the
two watercourses is capped in places by Mesozoic residuals.

The divide is traceable for some distance into the Isa Highlands
area. The topography of the dissected slépe is canyons and
steep gullies. The drainage'system is well developed and is
controlled by joints;-karst is absent, but for caves at Loﬁie
Creek (Ball, 1911). Watercourses are actively cutting back
into the edge of the Tableland, which is otherwise undissected,
except for shallow stream beds. Despite the active nresent-day
erosion Mesozoic plant-bearing sandstone has been found in a
stream bed in the headwaters area, indicating that the dis-
section of the slope of the Barkly Tableland was initiated
before the Mesozoic inundation. No trace of a second, older,
drainage pattern is apparent in the present Lawn Hill Creek
stream system, however. It is therefore probable that the
present drainage coincides with the main lines of the pre-~
Mesozoic drainage.

The ranges of the "frame" are cut by gorges. The
upper gorge of lMusselbrook Creek, at the Border Waterhole, just
west of the Northern Territory border, is a cleft a few feet
wide, and with a waterfall, and is apparently a subrecent
feature, but the lower gorge cuts two homoclinal sandstone ridges
and is probably inherited from an earlier drainage system:. At
the foot of the northern uplaﬁd a broad shallow valley ("V" of
Fig. 1) is present with small Mesozoic residuals on its floor.
The valléy is eroded into Cambrian sediments, and coincides
with the fault zone.

Two outliers of the Thorntonia Limestone - Lawn Hill
and Dentalium Plateau (IH and DP of Fig., 1) - are mesas, and
Tesiduals of the formerly continuous cover of Cambrian sedi-
ments. Lawn Hill is about 100 feet above the plain, with

about 15 feet of limestone on its %op. Consequently, it is
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apparent that at this nlace erosion has removed a layer of
rock less than 100 feet thick from thesub-Cambrian surface.
The core of the Dentalium Plateau consists of rough ridges
of Precambrian rocks.

The geomorphology of the Tertiary limestone area has
been discussed by Whitehose (1940, p. 24-28). He assumes that
"since the limestones were formed they have been eroded by the
Gregory River and other local streams reducing the once con-
tinuous exposure to a main scarp and a number of outliers,
separated one from another by the old alluvial plains of these
streams”.

One author (A.A.&.) suggests another explanation,
however. The consolidated variety of Carl Creek Limestone (also
called Verdon Limestone by Noakes and Traves, 19%54)

rests with its top at 550 feet at Verdon Creek,
and 660 feet at Riversleigh, perched on hills of basement rocks,
with residuals of Cambrian limestone in between, and also abuts
against cliffs of the Cambrian limestone, which are slopes of
an old valley. The valley, with its floor altitude of 375 feet,
predates the deposition of the Carl Creek Limestone. On this
valley floor a chalky, friable variety of the limestone occurs.

The Carl Creek Limestone is a freshwater lake deposit,
and the lake was over 300 feet deép.at Verdon Creek and Rivers-
leigh. It appears that on subaquatic mounds, in warm agitated
water, and in reach of sunlight limestone was deposited, while
chalky material accumulasted on the deep floor. Thus, it is not
necessary to assume that the valley was filled originally with
the Carl Creek Limestone, and was, later ercded, on a formidable

scale, by a.sub-Recent stream.

HISTORY OF THE LAND SURFACE

1. The oldest sub-Cambrian land surface is seen at the
base of the Cambrian and is marked by a great unconformity.
It is exposed at Lawn Hill and the Dentalium Plateau and

in the Border Waterhole fault zone. Its topogravhy differs
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little from the recent topography of the Precambrian
uplands although the sub-Canbrian surface has been
degraded by subsequent cycles of erosion and the present
surface cannot be generélly regarded as the "exhumed sub-

Cambrian land surface."

The sub-Cambrian erosional cycle was interrupted
by a lower Palaeozoic transgression, and the land surface

was buried, and preserved under the sediments.

A depositional land surface, probably with inliers
of Precambrian rocks (Constance Range for example), arose
from the sea after the [fiddle Cambrian, and possibly not
later than in the second half of the Ordovician, but this
event cannot be dated more precisely. It was deformed by
faulting and some tilting, probably in the course of the

uplift.

The uplift initiated the cycle of erosion, referred
to as the "pre-Cretaceous", or "pre-lMesozoic", cycle;
considering the probable age of the plant—béaring san@stone,
it should be described as "pre-uppar Jurassic". Its »
interval is Ordovician-Jurassic, and has left no record.
The Palaeozoic cover was stripped, and reduced to its
present extent; the exhumed sub-Cambrian surface was
degraded, but its general topographic expression was
retainéd. The exhumed pre-Cretaceous land surface 1s
preserved in the northern uplands and the Carpentaris
Plain, including the foothills, is a buried lowland of

its topography.

Marine Cretaceous transgression interrupted the
erosional cycle (4), and the land surface once more

became buried under sediments.

Uplift at the beginning of the Upper Cretaceous
produced a depositional land surface, but this time

without inliers; this surface was broadly rolling,
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reflecting the oon%rasts~of‘uplands and lowlands

of the substratum.

In upper Cretaceous the third major erosional

cycle was initiated, and has Dbeen active ever since, ex-
cept for a brief subsidence in the Tertiary, as indicated
below (8). Most probably lateritization started also in
the Upper Cretaceous and reached its peak, according to
the general opinion, in the Iiocene. But stripping of

the blanket of Cretaceous sediments proceeded consistently
on the uplands, with a concurrent exhumation of the old
land surface (4). Although the Cretaceous ~land recsiduals
are even now in the process of erosion, this surface quite
early (8) became a landscape of mesas. The lowland, how-

ever, retained its character of a depositional plain.

In the Tertiary, presumakly after Miocene, and Ior
a geologically bhriet interval, a subsidence decelerated
the erosion in the uplands, and the lowland of Carpentaris

contained a freshwater lake.

At the end of the Tertiary, uplift intervened (with
subsidence in the Torres Stralt and the Arafura Sea),land
the sea replaced the fresh water in the Gulf of Carpen-
taria. Erosion gained in force om the land. The present
processes are strezam erosion in the uplands coupled with

slope erosion of the mesas.

STRATIGRAPHY AND LITHOLOGY

The stratigraphic names which appear on the Lawn

Hill Sheet and in tinese notes have been approved by the

Queensland Stratigraphic Nomenclature Committee. The Camooweal

Dolomite, Carl Creek Limestone, and Cambrian units will be

"
fully defined and described by Opik (in preparation); the

remainder by Carter, Brooks and Walker (in preparation). For

certain of the units the term "Beds" has been used in prefer-
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TABLE T1

PRECAIIBRIAN STRATIGRAPIY AND THCTONIC HISTCRY
Era Foriod Stratigraphic Symbol Lithology Max,.Thick, Tectonic History and Comments
Unit
X
g, — e UNCONFORMITY Uplift and erosion
s .
. Camooweal Dolomite B/E gagg%ng of l%ndfsurfaielio sguth—wesz gf .
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Formation siltstone and shale, south of the Nicholson River. The Constarce
including ferruginous Sand stone overlaps the Peters Creek Volcanics
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O
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ate
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ence to "Formation" .because the geology of the unit is imper-
fectly known.
The stratigraphy, lithology and tectonic history

are tabulated in Tables I and II.

PRECAMBRIAN UNITS

Age of the Precambrian Units of North-western Queensland

David (1932), in his geological map of Australia,
showed the Mount Isa Shales and Corella Limestones as (?)
Older Proterozoic and the remainder of the Precambrian of
north-western Queensland as Archaeozoic. Nye and Rayner (1940)
regarded the Kalkadoon-Argylla series as Archaeozoic, the
Soldiers Cap series as probably Upper Archaeozoic, and the
Mount Isa series as Lower Proterozoic. Carter, Brooks and
Walker (in preparation) have shown that the metamorphics and
sediments described by Nye and Rayner belong, with a few possible
exceptions, to the one general period of sedimentation and |
mountain building (which involved two orogenies).

Holmes and Smales (1948) have determined the age
of a crystal of monazite from pegmatite at Mica Creek, near
Mount Isa, to be between 1,000 and 1,200 million years. Recent
preliminary age determinations obtained by isotope measurements?
indicate that the metamorphic rocks of the region (and therefore
contemporaneous sediments) are more than 1,600 million years
old. The classifiéation of the strata therefore becomes a matter
of definition of Archaean and Proterozoic.

The oldest strata in north-western Queensland which
have been dated by fossils are Lower Cambrian; the oldest in
the Lawn Hill Sheet area is the Middle Cambrian Thorntonia °
Limestone. Unconformably or disconformably, below the Thorntonia
Limestone are the Colless Volecanies and probably the Camooweal
Dolomite
/both of wihich are unconformably underlain by the Mullera For-
mation and the Constance Sandstone. A major angular uncon-

formity separates the Constance Sandstone from the Lawn Hill

Formation. Farther north, a lengthy period of vulcanicity and
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sedimentation is represented by units. more-or less.-.conformably
below the Constance Sandstone. The Camocweal Dolomite may be
Cambrian or Upper Proterozoic (see 3pik, 1956a). The

successions between the Lawn Hill Formation and the Camooweal
Dolomite are therefore probably all Upper Proterozoic. This
view is substantiated by correlations in the Worthern Territory
(see Carter, Brooks and Walker, in preparation).

None of the metamorphic rocks referred to above crop
out in the l.awn [Iill Sheet area, but the Myally Beds are
regarded as contemporancous with the Corella Formation.

Myally Beds. Only the uppermost few thousand feet of the

succession crops out in the Lawn Hill Sheet area. No lavas
occur in the lower part, which is exposéd in the Camooweal

and Dobbyn Sheet areas. The arenaceous sediments are coarse=to
medium-grained, generally well bedded, moderately well sorted
and commonly ripple-marked and cross-bedded. Sediments, in-
cluding heavy conglomerate, are associated with lavas at the
top of the formation.

Ploughed Mountain Beds. East of the Lawn Hill mineral field

the uppermost strata are dominantly quartz greywacke. The
bulk of the unit consists of thinly-interbedded dolomite,
siltstone, shale and sandstone, but in the east of the Sheet
area the lower part is arenaceous sandstone and quartzite,
with some conglomerate. Concentric and tubular structures,
of organic origin, occur in some of the dolomitic strata.

Lawn Hill Formation. The Lawn Hill Formation contains prac-

tically all the known silver-lead-zinc deposits of the area.

In addition to the rock types listed in Table II quartz
greywacke and carbonaceous shale are present; some beds within
thie mineral field are probably calcareous or dolomitic. Ex-
tensive limestone beds crop out in the westerly inlier of

Lawn Hill Formation in the Constance Sandstone.

Constance Sandstone is generally well-bedded; sediments tend

to be coarser and less well sorted in the north than in the

south, particularly near the base of the unit. In the north
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they are also commonly poorly cemented. Cross-bedding and
ripovle-marking are common. Jointing is well developed in
the coarser sandstones. The join%ts have been eroded out to
form steep gullies in places., Siltstone also occurs in the
Constance Sandstone north of Elizabeth Creek, and a thin-bedded
calcareous greywacke - sandstone succession forms the base of
tiie formation in the southern part of the Constance scarp.

Mullera Formation. Sediments are generally thin-bedded. In

places they are cross-bedded and ripple-marked; mud cracks
and other shallow water sedimentary structures are abundant.
Most of the sediments are micaceous.

Colless Volcanics consist of amygdaloidal basalt and probably

other basic and intermediate lavas. The unit crops out over
only a few square miles at the south end of the Constance
Range, where it unconformably overlies the Llullera Formation
and Constance Sandstone and is unconformably overlain by Middle
Cambrian Thorntonia Limestone. A contact with the Camooweal
Dolomite has not been observed, because of poor exposure.

Camooweal Dolomite. The name "Camooweal Dolomite" denotes the

great dolomite body of the Barkly Tableland, and especially
that part of it which is overlain by the basal NMiddle Cambrian
of the Undilla Basin in the Camooweal 4-mile Sheet area. In
the Lawn Hill ares, on Ixion Creek, the Thorntonia Limestone
(locally +the lowermost Middle Cambrian) rests above a dolomite
which is lithologically similar to the Camooweal Dolomite. The
continuity of the formation between Camooweal in the south and
the drainage areas of the Gregory River and Lawn Hill Creek in
the north is assumed from the invariable repetition of the
lithology (dolomite with chert) in all examined outcrops in
between. Circumstantial evidence of a pre-Middle Cambrian age
of the dolomite is provided by the presence of detrital
dolomite in the ¥iddle Cambrian of the Undilla Basin in

the south, and in the Currant Bush Limestone in the

north. The detritus is presumably derived from a dolomite

forma tion which lies between these places and is situated in
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the drainage. area of the Gregory River and the Lawn Hill Creek.
The area, however, contains undefined outliers of unfossiliferous
dolomite and dolomitic limestone, as indicated above under

"Louie Creek limestones", and Currant Bush Limestone. For this
reason lithological boundaries, such as that between Bolomite

and bituminous fossiliferous limestone" are not necessarily

formation boundaries.

CANMBRI AN

The Cambrian sequence of the Lawn Hill Sheet area
nas been discussed previously by 8pik (1956, 1960). Cambrian
sediments occur in three separate areas: (1) the outliers at
Iawn Hill homestead and the Dentalium Plateau, (2) on Verdon
Creek and Ixion Creek, as an extension from the Undilla basin
in the south, and (3) in the fault zone along the Husselbrook
and Colless Creeks,Further, a large area of doubtful Cambrian
limestone nccurs on Louie Creek and is discussed separately.

The two outliers, Lawn Hill and Dentalium Plateau,
consist of Thorntonia Limestone, which in the Plateau is in

part a "Girvanella pudding" (the rock is full of spherical

algae)y some chert with Lystridura also occurs on Dentalium

Plateau, but is not mapped separately.
The occurrence on Verdon Creek is also of Thorntonia

Limestone (Girvanella pudding) and dolomite limestone with

Redlichia (in chert nodules). In western outcrops the "Girvan-
ella pudding" is a current-bedded dolomitic limestone, which
apparently was deposited near a shore.

In the fault zone Thorntonia Limestone and its time
equivalents are absent by reason of non-deposition. The sequence
present covers the lower part (less than half) of the ifiddle

Cambrian (part of the Xystridura Zone, and the Zones of Ptychag-

. 4]
nostus gibbus, and P. atavus; see correlation chart, Opik, 1960).

The lowermost unit is the Border Waterhole Formation, which is
contemporaneous with the Beetle Creek Formation in Queensland,

and the Alexandria beds in the Northern Territory; 1lithology of



= 15 -

the Border Waterhole Formation is, however, distinctive (see
Table 1). The nearest outcrop of the Beetle Creek Formation

is about 90 miles to the south, and that of the Alexandria beds
100 miles to the west. The three units should therefore retain
thelr individual names.

The name "Currant Bush'" refers primarily to a lime-
stone sequence in the Undilla Basin, 60 miles to the south.

It is applied in the Lawn Hill area (1) to reserve the formal nam-
ing for the future, and (2) on the assumption that this formation
is a marine deposit of regional significance, consésting pre-
dominantly of bituminous limestone. No meridional connexion ex-
isted, however, between the Undilla Basin and the fault zone,

as the Age Creek Formation intervenes along the northern slope

of the Basin; but sediments of a sea way existed along the
present Isa Highlands as a communication between the two depos-—-
itional areas of the Currant Bush Limestone,; suggesting their
original spatial continuity.

The Currant Bush Limestone in the fault zone is not
lithologically uniform, as can be seen from thé stratigraphic
table. The unifying characters are the predominance of bitum-
inous varieties of fossiliferous limestone and continuity of
outcrop.

Massive, thick~bedded dolomitic limestone constitutes
the upper part of the sequence in the south, at the Northern
Territory border; non-bituminous dolomitic limestone and dolo-
mite beds occur also on top of, and in sequence with, the
Currant Bush Limestone (at locality M 398). On the map such
rocks are included in the Currant Bush Limestone wherever the
superposition was visible. They are similar to rocks of the
Age Creek Formation, in the Undilla Basin, which interfinger
with the Currant Bush Limestone; but some of the dolomitic beds
of the "Age Creck type'" are very similar to the Camooweal Dolo-
mite. They can only be differentiated where clear contacts can

be seen. Therefore, in places where the superposition was not



clear the limit of the "bituminous and fossiliferous limestone"
was taken as the southern boundary of the Currant Bush Limestone.

The Lancewocod Shale is included in the stratigraphic
table, although this unit occurs only across the Northern Ter-
sitory. Border, Pfobably the Lancewood Shale is the équivalent
of an undefined upper part of the Currant Bush Limestone which
in the fault zone contains lenses of calcareous siltstone, and
some shale. he area of outcrop of the Lancewood Shale has
numerous sandstone residiials, of which some are Mesozoic (with
poor plant remains), and some are apparently in sequence with
the shale below,

he name "Jouie Creek limestones" ("Cambrian, queried",

in the legend of the map, and in the stratigraphic table) has no
formal status. Ball (1911) included it in his "recent limestones",
which also contain the Thorntonia Limestone. According to Ball,
the thin bedded limestone at Louie Creek has a thickness of
several hundred feet; "the limestones along Loule Creeck on
ce;tain horizons contain small shells, possibly Tellina" (p. 18 ).
He was, however, unable to collect these fossils. Consequently,
reasons are apparent why the "Louie Creek limestones" cannot
be included safely in the Cambrian sequence. The queried bound-
- ary on the map encloses an area with a distinctive airphoto
pattern; the pattern is believed to be characteristic of fhe
Liouie Creek limestones and different from that of other lime-
stones and dolomites in its vicinity. Apparently the Louie Creek
limestones rest on the Camooweal Dolomite, and parts of them
may have been included in that Dolomite. Their air photo pat-
tern is that of a thin bedded and jointed limestone with a
tendency to form low bastions. It is certainly not Recent, or

Tertiary.

MES0Z0IC
Data regarding the lMesozoic deposits of the upland
are given in the chart and under "Geomorphology". The plant-

bearing sandstone at the base of the Mesozoic succession
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is dated es Upver Jurassic, which is the oldest age possible
for ity 1t could ke Lower Cretacecus. At the locality M 435,
in a siltstone, mewbers of the staff of Mount Isa Mines Ltd
cullected marine pelecypods which, according to J.l. Dickins
(this Bureau).are Upper Jurassic to Lower Cretaceous.

In the part of the Carpentaria Basin that lies
within the Lawn Hill Sheet area the uppermost Lower Cretaceous
- deposit is the Blackdown Formation (Iaing and Power, 1959a),
which is 355 feet thick and is underlain by the Wrotham Park
Sandstone (same authors), up to 80 feet thick (my information
supplied by IM.A. Reynolds, this Bureau). These are equivalents
of the lower part of the Cretaceous sequence of the CGreat Artes-
ian Basin. Younger strata are not present in the Lawn Hill

area.

CAINOZOIC

Quaternary deposits - non calcareous alluvium and soil,
calcareous alluvium and soil, lateritic and sandy soils -~ are
classified in the first pylace according to their pedological
aspects {(Stewari, 1954); but their relative age is not obvious.
The laterite is older than the soils (Upper Cretaceous-Tertiary).
The "residual and alluvial black soil™ on dolomite, the black
soil of the Barkly Tableland, is recent, but formastion of the
soil begzan in.fhe Tertiary.

Carl Creek Limesvuone is adequately described in the
chart, znd in the section on geomorphology. Possibly more
Tertiary deposits will be discovered in the lowland of the
Carpentaria Basin. At the base of the Carl Creek Limestone a
ferruginous conglomerate with fossiliferous Cambrian chert
pebblies ig present in several places and at loc.M1O5 a white
sand stone, 25 feet thick, occurs. Whitehouse (1940) observed
also angular fragments of limonite and chert, and interpreted

the occurrence as a "fossil soil (?lateritic)."
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DESCRIPTiOFS O SELECTED LOCALITIES

1103 {Long. 138%41', 1lat. 19°00') - 1 mile south of
Verdon Creek. Cliff (elevation at top 510 feet). Qarl Creek

N

Limestov=, with vertebrate bones, and gastropods (upper beds),

about 90 feet: Terruginous conglomerate at base, reSting on &
rough surfacs cf Pracambdrian rocks.

Fi04 {rens. 1339390, lat. 19900') - rectangular valley
cliffs. Svectacular Cambrian/Precambrian unconformity.

105 {Tong., 138%41', 1at. 18959') - cliff facing
Verdon “reek. rebbly white sandstone and conglomerate, 25 feet

thick, a% the base ol

and in sequence with, Carl Creek Limestone.
M106 {Long. 135934', lat. 18°53', elevation 575 feet)-

outcrops of Thorntonie Iimestore with Redlichia (in chert).

M107 (Dongz. 138°%30', lat. 18954'; elevation 670 feet
on track., 730 fest on top of outcrop) - Thorntonia Limestone;
over 5C feets +op part cvstid limestone with brachiopods (sil-

icified ! thick onadded, currsnt bedided Girvanella limestone in

lower pari of vuot~reosp., Jamcoweal Dolomite on lower ground.

wpq e f RN o . .

M11L CLowg. L38°72', 1lat. 18755') - friable red sand-
stone - .0 vai. ol plpes, jointed, not horizontal. It is in-
cludecd ir Jppsr Jurassic, but the age is not certain.

e AR o Oq71 i .

M376 (Leng. 138701, lat. 18737') - in banks and bed

o s I e e ooy A - 3 N 0
of a smalil creei. Contoriad but generally south dipping (207 -

300), griagated. Triahle eilliicecns shale with ptychopariids,
agnostids and gienctheca. See under loc. M 397.

M396 {iong. 138916°, 18Y4i0') - low hills, steep
gullieg. Won-bhisurminovus Tiagry linestone with chert layers,
dipping south avout 107 znd Tlattening rapidly. Cannot be
assignsd to Currant Bussa Liwestone, and is probably an outlier
cor smlizie of Ball's "Loule Creek iimestones'". Contact with
the Camccwegl Dolomite is apparently a rubble-covered fault.

1398 (Long. 138iD', lat. 18938'), on E - D section
line. JCurrant Bush Limestone, of several lithologies,including
calcarcous sandstone; dip south-south-west from near vertical

in the north to 250 and less in the south. Total thickness about
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500 feet, but iscclinal folding possible.

The highest bed (about 100 feet thick) is a detrital
dolomite “gritty with chert fragments". Contact with Camooweal
Dolomite is a fault; +the Dolomite is shattered and fractured.
Blocks znd swall resicuals of NMesozoic sandstone occur on the

14

limestore peldi i,

nowizdge of Currant Bush Limestone west of the North-
ern Terrivory Bierder i1s helpful in understanding the sequence.
Very fossiliferous beds crop out on Lancewood Creek, at latitude
18039'. M 187 (longitude 137057’), south of the stream bed,
has the contact of the limestone and Lancewood Shale exposed.
The shale (50-60 feet visible) forms hills, and one has a patch
of conglomerate, and sandstone with indistinct plant remains,
as capping. M 186 (longitude 137°58'), in creek beds - marly
limestone with harder ellipsoids contains a prolific fauna, in-
cluding complete specimens of Fuchonia. Dip about 10 degrées
south.

M379 (Long. 138°00', lat. 18°38') - Marble Creek.
Massive, thick hedded limestone, dips 10° to 80° south. 1In
the stream bed s0ft mariy beds are contorted and are apparently
overridian by less deformsd thick bedded limestone. M382 (lLong.
1379591, 18°381) - massive, thick bedded dolomitic limestone
("Age Creek" lithology), dips south 5° - 10°. M383 (Long. 137°59',
lat. 18%41') - heads of Marble Creek, and west from disused
boundary cairms. Small,inconspicuous outcrops of fractured
Camooweal Dolomite in scrub; on top of the Dolomite are small
residuals of Mesozoic sanistone, and soft siliceous shale
(Border %Waterhole Formation; see M376); rubble of Cambrian

chert, and chert from the Dolomite.

GRANITE
The few, small, poorly exposed outcrops of granite
have besa grouped with the Weberra Granite, which crops out in

the Cai..oweal Sheet area. The granite in the Lawn Hill Sheet
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area..is esventially a massive, fine to coarse-grained muscovite

granite with whiri are associated muscovite and tourmaline peg-

matites. The =u¢ ralationship of the Weberra Granite to others
in nortih-wegtor, Gueensiand lhas not been established; all are
Precambrian. Pehzoliogically, 1t differs from the other granites.

YN ORPHISN
Buiseooronic elffeczts in the Lawn Hill Sheet area are
slight. 'The Lower Proterozoic'strata generally have not been
raised beyond the sericite metamorphic grade. Fracture cleavage
is locally well developed but nowhere does it mask the bedding.
Those quartzites which are exposed may be largely the product
of superficial weathering processes, but local silicification
by hypogene processes has occurred in the vicinity of some faults
and mineral-bearing lodes. The effect of the Weberra Granite
is not apparent because of poor exposure, but any metamorphic
aureole probably does not extend more than a few hundred feet.
Both mica schist and hornfels have been recorded.

The Upper Protoerozic and younger strata display

no metamorphic affects.

The structural elements of the Precambrian of the
Lawn Hill sheet area are shown in Fig.2 .,
FOLDING

The Lower froterozoic strata are moderately to strongly
folded, with a tendency towards basin and dome structures. Syn-
clines are generally more nearly linear and are narrower than
the domes. A siriking feature is the swing in the direction
of the major folid axes from meridional in the south-east to
east-west between Musselbrook and Elizabeth Creeks, in the
north-west.

The Upper Proterozoic sediments of the Constance

Range are moderately folded; dips in excess of 30° are not

common. Basin and dome structure is well-developed but the
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cast-west axis of folding is the stronger.

FAULTING:

A north-east/south-cast system of strile-slip faults
forms the main fracture patterm in the Lower Prtocrozoic.
The faults are comrconly quartz filled; some are mineralized by
silver-lead~-zinc or copper. In the Upper Proterozoic sediments
east-west normal faults are the most prominent. They occur
mainly in anticlinal zones and displacements of up to 4,000 feet
have been recorded. Quartz stringers are assoclated with them
in places, but otherwise they are unmineralized. Some strike-
slip and high angle reverse faults are present.

Along the southern margin of the Constance Sandstone
two periods'of faulting can be recognized (the Little's Range
fault zone). One fault movement locally severely deformed the
Constance Sandstone but did not disturb the Camooweal Dolomites
the other produce ! vertical dips in liiddle Cambrian strata.
The second faulting was older than Lower Cretaceous, it was
probably late Ordovician (6pik, 18956, 1960), and resulted fronm
thrusting from the south. Two lines of faulting, representing
the two periods of movement, are apparent in the fault zone.

Some Mesozoic outcrops have been slightly dislocated by
minor faulting.

LCONOMIC GEOLOGY

Silver and lead are the only metals which have been
nined in important cuantities. The ore deposits are confined
almost entirely to the Lawn Hill TFormation, where they occur as
fissure lodes in north-east and north-west trending faults.

A small vein of galena has also been found in the Mullera
Formwation, in the upper Elizabeth Creek area. Total recorded
‘production to the end of 1958 is 4,953 long tons of lead and
152,245 ounces of silver. DBoth carbonate and sulphide ores have
been mined. The main mines are listed in Table III. Pro-

duction from individuval mires is given from 1948 only. No
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metal was obtained from 1928-1947 and the analysis of mine
'production before 1928 has not been made. Zinc also occurs in
association with the silver-lead but is not recovereq, as pro-
duction of zinc from the locality is not economic. Ore is

carted by road to Mount Isa.

TABLE IITI

Production from Principal Silver-Lead Mines,

Burketown Mineral Field* 1948-1959

Ore Long Lead Pro-  Silver %Pb Oz.Ag

tons duced tons 0%Z. per ton
Silver King 2,599 1,356.4 47,152 52 18.1
East Star 717 433.0 3,384 60 4.7
(Star of the EZast)
Mended Hill 673 413.5 15,557 61 23.1
Iilydale 175 74.8 769 43 444
Lucky Dollar 143 75.0 458 52 3.2
Anglo-American 127 57.0 833 45 6.6
Western King 97 49.2 1,650 51 17.1
Axis (Axis Ridge) 89 52.8 636 59 7.1
Greater Britain 68. 35.3 342 52 5.0

*¥ The Burketown Mineral Field has an area of 317 square miles,
and contains only the Lawn Hill field. The two copper mines
in the area lie outside its bbundaries. The Field is now
administered in conjunction with the Cloncurry and Mount Isa

Mineral PFields.,

Copper has been produced from two mines in the Sheet
area. One mine is the Waanyee, 6 miles east-north-east from
Lawn Hill homestead, from a fault in the Ploughed Mountain Beds.
Recorded production is 84 tons of copper, from ore of average
grade 28% Cu. The other mine is a small show (Ridgepole)

associated with the Colless Volcanics, from which hand-picked
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ore has been mined.

No significant radiometric anomalies are khown to
occur in the Sheet area.

Huge deposits of low-grade sedimentary iron ore
form a distinctive feature of the near-basal beds of the
Mullera Formation, in the Constance Range. Specimens contain-
ing more than 55% Fe have been assayed, but the average grade
is probably less than 40% Fe. The deposits are at present
being tested for grade and extent.

Minor quantities of manganese are associated with
céppings over the Colless Volcanics.

Water Supply

The Gregory River is the largest perménent stream
in the area. It is reported to have a dry-season flow in
excess of 100 cusecs near its junction with the 0O'Shanassy
River (Whitehouse, 1940), but the surface flow diminishes
downstream. If circumstances should warrant it the Gregory
River could readily be dammed above the point where it enters
the plains. Lawn Hill and ¥Widdallion Creeks also are permanatly
flowing streams in their upper courses. They, in addition to
Musselbrook and Elizabeth Creeks, could be dammed near the
boints at which they emerge from the Constance Range. Some
earth tanks and dams have been constructed in the plains country.
There are a large number of permanent waterholes on
othgr watercourses. Because the better pasture land is reason-
ably well-watered, very few bores have been put down. However,
underground water should be available under the soil and alluvium
of the plains country. Water has been obtained inthe central
portion of the Sheet area at depths ranging from 85 to 360 feet.
Information regarding the water resovrces of the

various Precrzoic formations is given in Table I,
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