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GEOLOGICAL INVESTIGATIONS

The earliest geological observations ii"the Mount Isa
Sheet area were by Daintree (1872) and by Hodgkinson (1877), who
travelled up the Georgina River, Although maps including the
Sheet area were produced by Jack (1892), Cameron (1901), Ball
(1908) and Dunstan (1920) they do not appear to have visited the
area, but they worked in contiguous areas. Woolnough (1912).
crossed the area along the Camooweal, Calton Hills, Cloncurry Coach
road; he considered the rocks of the Barkly Tableland and around
Calton Hills station to be Cambrian and those farther east to be
Precambrian.

Saint-Smith (1923) made the first report on the Mount
Isa lead-zinc deposits, found that year, and in 1924 recorded
trilobites from the Templeton River area. Whitehouse (1936-1940)
described the Cambrian fauna and stratigraphy of the region.

From 1925 to 1950 many investigations of mineral deposits
were made, notably by Shepherd and by geologists of Mount Isa Mines
Ltd. (see Bibliography). Shepherd produced the first subdivision
of the Precambrian of the region (see Shepherd, 1946): this was
used by David (1932). Officers of the Aerial, Geological and
Geophysical Survey of North Australia revised the subdivision of
the Precambrian and published several maps of the regiop
(A.G.G.S.N.A. 1936, 1937 and Nye and Rayner, 1940), but appear to
have done no field work in the Sheet area. Knight (1953) mapped
the Mount Isa Shale and adjoining strata in 1948. In 1947-48 a
reconnaissance geological survey was made in the course of a land
utilization survey of the Barkly Tableland and adjoining areas by
Land Research and Regional Survey section of C.S.I.R.0. (Noakes
and Traves, 1954)

From 1950 to 1954 two regional surveys were carried out
by the Bureau of Mineral Resources: one, done jointly with the
Geological Survey of Queensland, was of the Precambrian of
north-western Queensland, the other was of the Post-Precambrian

strata between the outcropping Precambrian and the Northern
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Territory border. Further check work and detailed mapping was
done subsequently: +these notes and the accompanying map are
based on that field work. gpik (1956a, b and 1959) and Noakes
(1956) have reported some of the results of work on the Cambrian
and sub-Cambrian and an account of the Precambrian of north-western
Queensland appears in Carter and Brooks (1959). The geology of
the region will be fully described in Bulletins in course of
preparation by 6pik and by Carter, Brooks and Walker,

In the last decade extensive detalled and regional
mapping of the Precambrian strata has been done by Company
geologists in the search for base metals and uranium, Very few
of the results have been published.

In these Explanatory Notes Carter has written the
history of geological investigations, the geology of the
Precambrian andleconomic geologys; DNoakes has described the water
resources, and Bpik is responsible for the remainder -

description and history of the land surface and Phanewrozoic

geology.

PHYSIOGRAPHY

The climate is subtropical continental, and semiarid.
Summer rain prevails, with about 12 inches annually in the south-
west, and about 18 inches in the north-east of the area. The
average is 15 inches.

It is pastoral landj no agriculture is possible but for

irrigated gardens. The vegetation is prairie (semiérid tussock

grassland) on the Georgina River Plains with Acaeia ‘georginae

(gidyee ) ®avannah in places. Grassland prevails also on the

alluvial plains. Scrub and low tree mavannah with intervening
small grass plains, covers the remaining larger paft of the area,
whose creeks have fringes of tall trees. Fer further information

on climate, vegav.tion and soils see C.S.I.R.0. (1954).
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Fig. 1. = Major structural divisions, Mt. Isa 4-mile . =et area.
Dashed line - eastern edge of Camooweal dolomite;
BK - Beetle Creek outlierj Dotted line - inferred
boundary of distribution of Middle Cambrian sediments:
S no Cambrian is known south-west of the line within the
- Mt. Isa Sheet. Dotted areas present distribution of

Middle Cambrian.
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The streams are intermittent, and no permanent waterholes
- are known, but for some rock holes in the Isa Highlands.

Most of the area (fig. 2) belongs to the interior,

Lake Eyre, drainage system and all its streams are tributaries of
the Georgina River (in the west, and outside the area), The
castern marg’» of the area totalling about 650 square miles,
however, belongs to the coastal system (Gulf of Carpentaria
drainage). The divide is almost meridional with altitudes between
1300-1500 fe~ ™.  Erosion (down cutting) is present in the
headwaters, hut it is active only during the short wet scasons,

and even then remains intermittent. The river beds are braided,
and fringed vr wide flood plains and leveces.

The four main streams (fig. 2) - the Buckley River,
Mingera Cree’zr; the Templeton River and faringa Creek follow the
general inclire of the surface to south-south-west; the slope is
about 4 feet in a mile along Mingera Creek, and much less
(1-2 feet) alcng the two southern channelled streams.

The Buckley River and Mingera Crecek are deflected from
the west-south-west direction in their middle courses and are
running almost due west being apparently controlled by the two
postulated latitudinal faults in the Pilpah Sandstone (fig. 2).

The topography in general is a plain, flat in the west,
rolling in the centre, and hilly and in part pwe:ipiisus in the
east. But in detail two upland areas are indicated: the
Isa Highlands in the east, rising to 1500 feet within the Sheet
area, and the central ranges of Pilpah Sandstone with altitudes
reaching 1200 feet or slightly more. Relevant altitudes

are shown in *cxt fig. 3.
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Fig. 2. - Drainage and lineament, Mt. Isa 4-mile Sheet area,
E - Lake Eyre (interior) drainage; G - Gulf of
Carpentaria drainage; MDF - May Downs Fault, and
Quartz reefs GB - Gidyea Bore (434), Cambrian (in the
west) ravlted down against granite; B - Buckley River
:1 Fault; M - Mingera Creek Fault; I - Umberella Block;

IT Saint-Smith Block; III Polygonum Block.
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GEOMORPHOLOGY

The present surface reflects the regional and local
structures and the lithological diversity of the rocks. In
fig. 3 are shown the morphological subdivisions, which are an
amplification from Bpik (1959).

The Georgina River Plain (eastern Barkly Tableland) is
most probably a pediplane, stripped complétely of cover rocks.
The lateritic plateau,is within the map area a lobate extension of
the large plateau in the Camooweal area.. The edges of the lobes
are in places steep slopes and even cliffs 100-200 feet high.
The Forty Mile Plain is a small pediplane with pediments of
Cambrian limestone and Cretaceous shale at the foot of the
Umberella Range. Wooroona Plain, extending from the Camooweal
area, has a floor of limestone and sandstone pediments with
tabletops and buttes of Polland Shale and Split Rock Sandstone,
It is relatively high, with elevations of pediments of 1030-1070
feet. Whistler Plain (grass plain) is a limestone pediment;
its elevation is only 800 feet, The Pilpah Inliers area is a
landscape of hills and ridges. South of the Buckley River the
valleys between the hills are filled with horizontal Camooweal
Dolomite forming grass plains - an extension of the Georgina
River Plain. North of the Buckley River, and around the
Ogilvie Range the mantle of the hills consists of the Inca formation
with a rolling and scrubby surface. Hence, the Pilpah Inliers are
a rough mountain land buried under the rocks of the supersiructure, .
Bore data in the plain, combined with the present elevation of the
main ridges, indicate an amplitude of the original precambrian
topograph?fnot less than 1000 feet. The eastern part of the
Ogilvie Range is a 10 miles long cuesta with the cliff facing
south-west and rising about 200 feet above its foot. The
topography, except the truncated crest of the cuesta, is
essentially Precambrian, with Cambrian preserved in the walley

(Ogilvie Range Outlier).



Fig., 3. - Geomorphological divisions, Mt, Isa 4-mile Sheet.

Figures refer to altitudes at bores (in plains, valley
floors). Only the 1200' and 1500' refer to summit.

GP - Georgina River Plain; K - Sinkhole slusters (Karst);
Pi - Pilpah Inliers area; H - "Horseshoe" (Loc, 229-230),}
L - lateritic plateau (Polland Shale); F - Forty Mile
Plain; W - Wooroona Plain; #h - Whistler Plain;

D - depositional alluvial plains (Di - with basement

inliers; Dy - Creek Channel Plain); IU - Isa Highlands.
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The smaller inliers around Barkly Downs Homestead are
also cuestas or cuestas truncated almost to the level of the plain.
"The Horseshoe" (Loc. 230, see below under loc. 226) is an
anticline with its core eroded and filled with Cambrian sediments.
Inside the amphitheatré the shale of the Inca formation is preserved
in the gullies of its slope indicating that although the Pilpah
Sandstone here was exposed du;iné the whole of the Tertiary the
ridge still preserves its Precambrian land topography.

. The Isa Highlands are described by Twidale (1956)

as "a succession of ridges and hills, which are part of an immature
dissected plateau averaging 1200-1500 feet above sea leVel,vand in
places 1600 feet or higher."

The alluvial ?lain in the north (Di) abounds with
inliers of basement rocks and merges into the broad and very
shallow stream valleys; and in the south (Dy) it is a "channel
country", almost herizontal, and a flood plain in the wet seasons,

The present cohditions of denudation and deposition within
the map area are as follows: the Isa Highlands are the site of
slow erosion and slope erosion and deliver waste to the depositional
plains. The main contributors are the headwaters of the Templeton
River and Yaringa Creek which arise in higher parts of the upland
and in oagi ly eroded granite country. The central portion of
the area - Pilpah Inliers and the lateritic plateau - is the
site of predominant slope erosion and pedimentation. Slope erosion
is most active in the Wooroona Plain, and the lateritic plateau
(L in fig. 3) is a geologically rapidly vanishing feature. The
Georgina River Plain is a potential depositional surface, but it is
remote from the uplands and receives little, and only fine grained,

material distributed by seasonal floods.



HISTCORY CF THE LAND SURFACE

The present land surface has been formed during the
interval beginning with the regression of the Lower Cretaceous
gea., Erosion started at the beginning of the Upper Cretaceous
and most of the Cretaceous sediments were stripped off in early
Tertiary. Lateritization also started, presumably, in late
Cretaceous time and continued as long as large enough surfaces
of Pclland Shale were standing as plateaus, The erosion was
mainly slope crosion without dissection of the depositional
surface of Cretaceous sediments. In Tertiary a temporary
subsidence delayed the pace of erosion; lakes with limestone
sedimentation established themeclvos foP» a while, and the
destruction of residual Polland Shale plateaus with the already
present laterite was delayed also. Chemical weatherimsg and
lateritization prevailed for a while over mechanical erdasion. By
this time Split Rock Sandstone and shale of the Inéa Formation
were already exposed and subjected to lateritization as well,
Towards the end of the Tertiary an uplift eliminated the lakes and
accelerated the reduction of the plateaus., Isa Highlands were
standing up during the whole of the post-Lower Cretaceous interval
and were consistently and slowly eroded without attaining yet a
mature topography. The erosional history of the Highlands started
at the end of the Ordovician and was initiated by the rise of the
Smoky Anticline (see Bpik, 1959), In effect, that part of the
Isa Highlands within the area represents the western flank of this
anticlinal uplift. This uplift resulted in the exhumation of a
Precambrian erosional surface, temporarily cowvered by Cambrian
sediments. Probably a shedding area persisted farther east
throughout Upper Pfoterozoic and Palaeozoic time.

The Precambrian history is outlined on pp. 16-17 »

i~
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The possibility of a former cover ¢f Upper Cambrian and
Ordovician sediments is apparent. .

The Middle Cambrian Split Rock Sandstone has lost its
upper beds to Pre-Mesozoic erosion and no indication exists that
this Sandstone is the last Cambrian deposit.  There were, probably,
ﬁbpermost Middle Cambrian and lower Upper Cambrian Bediments
present also. In the Urandangi:Sheet area Ordovician (Tremadocian)
is represented by the Ninmaroo TFormation, whose present northern
edge shows no indication of shore line deposits, and i® can be
assumed that these rocks were spread also over the Camooweal
Dolomite of the Mt. Isa Sheet area, It is probable that Mt,
Michael (Lat. 20052', Long. 138°3'), Loc., 432, is a small
residual of the Ninmeroo. The rocks here are hard dolomite bands
with thickey sandy and marly interbeds - a iithology characteristic
for the Ninmaroo Formation and unknown in Camooweal Dolomite.

The Ordovician was stripped off the platform also in pre-Mesozoic
times., Some more of it may be still preserved under the

concealing cover of the "black soil."

GEOLOGY

PRECAMBRI AN

Stratigraphy

The stratigraphy, including mutual superpositional
relationships of units and correlations, lithologies, thicknesses
and distribution are summarized in Table 1. The time relationships
of all Precambrian units of north-western Queensland are presented
schematically in the chart opposite p. 16. Since the chart
was printed further field work has clarified some of the
relationships shown. The Mingera Beds have been shown to lie in
the same stratigraphic position as the Gunpowder Creek Formation
and the Mount Isa Shale is now thought most likely to be of the

same age. The Leichhardt Metamorphics, which had been considered
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to be pbeeibly Archaean, largely on petrological grounds, are now
thought to be generally conformable with the Argylla Formation.
The view of Joplin and Walker (in press) that the oldest element
of the Kalkadoon Granite is.probably co-magmatic¢ with the dacite
of the Leichhardt Metamorphics is subscribed toe In addition

a granite has been found (Ewen Granite - Dobbyn ﬁ-mile Sheet area)
which is younger than the Argylla Formation and older than the
Eastern Creek Volcanics,

The Yaringa Metémorphics have been mapped as possibly

Archacan because of a stpaking dissimilarity in metamorphic grade
between them and the nearest outcropping Lower Proterozoic roccks,
which have becen mapped as Mingera Beds. These two units are

not in contact at the surface. The metamorphic grade of the
Yaringa Metamorphics is not higher than that of some schists,
gneisses and amphibolite west of Mount Isa, which have been mapped
as Eastern Creek Volcanics, Possibly, therefore, the Yaringa
Metamorphics are not Archaecan but are of the same age as one of
the older Lower Proterozoic units. Alternatively the high grade
metamorphics may not form part of the Eastern Creek Volcanics but
may be much older. The oldest part of the Sybella Granite, which
is a composite granitic body, may also be Archaean.

The only published age for rocks of the region, based on
the ratios of radicactive isotopes, is that for monazite in
pegmatite from the Mica Creek area, about 8 miles south-west of
Mount Isa, The pegmatite is probably associated with one of the
phases of the Sybella Granite that intrude the adjacent Lower
Proterozoic sediments. Holmes and Smales (1948) obtained an
age of 1,000 to 1,200 million years, by recalculation of the data
of Nier et al (1941). Owing to weathering, and consequent loss

of uranium, the determination may not be very accurate.
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The contemporaneous Mount Guide Quartzite and Leangen

Quartzite are the oldest units of the conformable Lower Proterozoic

succession on the Mount Isa Sheet. Mount Guide Quartzite is

underla®m by acid lavas of the Leichhardt Metamorphics and

Argylla Formation farther east, whe;e it has a basal boulder

conglomerate with acid lava and granite cobbles. The base of

the Leander Quartzite is not exposed. The two quartzitic

formations are characterized by a pronounced meridional jointing.
In the Mount Isa Sheet area the transition to the

Eastern Creek Volcanics is remarkably abrupt. Throughout most of

the area metabasalt flows and metasediments are thinly interbedded
and are roughly equal in amounts but thick quartzite lenses are
common near the top of the formation., - Flows are generally fine-
grained, some are v@sicular, amygdaloidal or scoriaceous. Very
little tuff has been recognised, The succession generally is in
the greensohist facies of metamorphism.

The main difference between the lyally Beds and

Judenan Beds is the greater proportioh of silty meterial in the

latter. Acid to basic lavas are alsovbetter developed at the
top of the Myally Beds north of the Sheet area. The passage from
Eastern Creek Volcanics to the overlying sediments is generally
conformable but conglomerate, basal arkose and unconformity
indicate local interruptions to sedimentation in the Cloncurry
and Dobbyn Sheet areas.

The Surprise Crecek Beds (which hardly appear in the

Mount Isa 4-mile Sheet) are regarded as contemporaneous with the

Gunpowder Creek Formation and the Paradise Creek TFormation jointly.

The Paradise Creek Formation is much more dolomite-rich than
contemporancous strata of the Surprise Creek Beds or the

underlying Gunpowder Creek Formation. A striking feature of the
Paradise Crecek Formation is the widespread occurrence of
stromatolites, probably of algal origin. They are described and
figured by Robertson (in press), but are not known in the Mount Isa

4-mile Sheet areca.
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Siltstone in the Mingera Beds, similar to some in the

Gunpowdér Creek Formation, conformably overlies the Judenan Beds
east of Wilfred Creek but in the Mine Creek area the basal beds
appear to be conglomerate, pebble beds and coarse impure sandstone,.
Apparently a sharp ncar-shore facies change is responsible for the
difference in lithology.

Lithologically the Mount Isa Shale is similar to portions

of the Gunpowder Creek and Paradise Creek Formations and the
Mingcra Beds. The ore-bearing group of rocks resembles portions
of the Paradise CGreek Formation, However the Mount Isa Shale
appears to have occupied a special, tectonically active position
between the forecland and a tectonic well to the east. Large -
scale sedimentary slump breccias have recently been reéognised
in siliceous dolomite near Spear Creek.

The Upper Proterozoic Pilpah Sandstone is generally a

fairly well-sorted, medium-grained, quartz sandstone, but is
feldspathic and cross-bedded in parts and has some conglomerate near

its eastern margin.

Igneous Rocké

Igneous activity of the region was confined to the
Precambrian; probably all that recorded in the Sheet area is
Lower Proterozoic or older. . :

Granite: All the granite has been mapped as Sybella
Granite ("Templeton Granite" of Shepherd, 1952, p. 377), but
several ages and types cf granitic rocks are known. The Sybella
Granite extends from near the Barkly Highway to Smoky Creek, 80 miles
south of the Mount Isa Sheet. . The oldest“granite has been
recognised on lMingera Creek. It is ccarse-grained, cream to
pink, and appears to have been weathered in place before intrusion
of the next granite (Joplin, 1955, p.42; Carter, Brooks and
Walker, in preparation). The ?oldest Lower Proterozoic granite is
a red, foliated, porphyritic, microcline-biotite granite. It is

intruded by a finer-grained, pink, microcline granite, with very
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little dark mineral. Later minor intrusions of soda aplite,
albitite, and mica and feldspar regmatites cut the main gmanate
bodies. Some of the granite intrudes the Judenan Beds. The
Mingera Beds and Mount Isa Shale are not intruded by granite at the
surface but as they were involved in the final orogenic deformation
of the region are probably older than the\youngest of the granites.
Dolerite and Amphibolite: The basic intrusive history

.

of the region is complex. At least three ages of intrusion are

recorded in the Sheet area. The oldest are amphibolites in the
Yaringa Metamorphics, and the ?Eastern Creek Volcanics north-west
of Mount Isa. They have been strongly metamorph@sed and deformed.
North-west of Mount Isa the amphibolites are cut by contact-altered
metadolerites which have suffered little regional metamorphism.
This type also occurs elsewhere and clearly post-dates the first
Lower Proterozoic orogenic deformation of the region. Near the
aerodrome, north of Mt, Isa, two east-striking, unmetamorphosed,
dolerite dykes cut the Mount Isa Shale, Several types of
"greenstone" occur near the Mount Isa orebodies but the origins and
relationships have not yet been resolved.

Metamorphi sm

The Pilpah Sandstone is unmetamorphosed, Most of the
Lower Proterozoic sediments are only slightly altered; fracture
cleavage is weakly developed in the least competent strata and the
older arenaceous strata are quartzitic. The Eastern Creek
Volcanics have been raised to the greenschist metamorphic facies
and have been extensively epidotised.

Along the eastern margin of the Sybella Granite
(particularly the area mapped as Eastern Creek Volcanics) and the
Yaringa Metamorphics, however, the general grade of metamorphism
is rather higher. Schist, gneiss, amphibolite and, locally,
migmetite have formed. The highest grade is a cordierite-

sillimanite-mica schist, 6 to 8 miles north-west of Mount Isa.
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Joplin (1955, pp. 38, 39) has suggested that these rocks may be
inliers of ?Archaean. Also near the margin of the Syhella
Granite some rocks have been cxtensively greisenized. There is a
wide zone of dislocation metamorphism west of the Mount Isa Fault
and in a zone of pitch change north of the Barkly Highway, 16-20
miles north of Mount Isa.

Structure

Generally the intensity and strongly directional nature
of deformation of the Prccambrian diminishes from cast to west,
The Leander Quartzite and the Mount Isa Shale are steeply folded
(and faulted) on meridional axes, the one anticlinal, the other
synclinal, West of the Mount Isa Shale is a zone of intense
fanlting and shearing, and overturning of strata, bounded on the
east by the Mount Isa Fsult. The Sybella Granite—occupies a
complex north-pitching dome, to the north and west of which the
strata are more irregularly, though steeply; folded. The Upper
Proterozoic Pilpah Sandstone is very irrcgularly folded. Folds
are open and dips average less than 250, but some exceed 450.

The main faults in the Sheet area are the Mouﬁt Isa and
Leichhardt Faults (mefidional), the May Downs Fault (strike 340°),
and the southern extremity of the Mount Gordon Fault system
(strike 015°-030°), There is considerable undeCithrpé
faulting north of the Mount Isa Fault, and north-west and north-east
striking shear, or transcurrent, faults are common, The Mount
Isa Fault is a high angle reverse fault, with a considerable-
horizontal component of movement; +the others, except for the
transcurrent faults, all appear to be normai fpnlts.

Faulting was probably active dﬁring much of Lower
Proterozoic time: the history of faulting largely remains to be
unravelled; it is discussed at gredter length in Carter, Brooks

and Walker (in preparation).
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History

The Precambrian of the Mount Isa Sheet area formed part
of a meridional orogenic belt whose axis lay a few miles to the
east., There were two main periods of orogenic deformation but the
earlier of the two left little impress on the rocks of the Sheet
area, @lthough clements of the Sybella Granite may have been
emplaced then.

Nothing is known of the Archaean history of the region;
the thent, or even existence, of Archaean outcrops has not been
finaily resolved. The oldest Lower Proterozoic rocks are acid
lavas, partly terresi®igl and partly sub-marine in extmusion. It
is doubtful whether they ever extended as far west as-the Mount
Isa Sheet area. They were followed, with a time break in the
Sheet area, but not cast of the tectonic welt (see below) by an
arenaccous succession - the Mount Guide and Leander Quartzites.
During this time a meridional tectonic welt started to rise about
long. 139050'E. Basaltic vulcanicity supervened to give fhe
vast Eastern Creek Volcanics, which were deposited subaqueously in
the Sheet area, apparently pouring from the vicinity of the
tectonic welt, sediment up to this time was being contributed
from land to the south-west, west and nurth, with some contribution
from the "tectonic land",

Movement ¢f the tectonic land at the close of the basic
vulcanicity produced breeks between the Eastern Creek Volcanics
and the Myally Beds on the Cloncurry and Dobbyn Sheets but
elsewhere the passage to the Myally and Judenan Beds was
conformable,

A major orogenic deformation, with granite emplacement,
about the close ¢f the Myally-Judenan sedimentation produced only
local unconformity and interruption of sedimentation west of the
tectonic land and may have produced the minor wvulcanicity at that
time, but east of the tectonic land cuased strong folding and

complete interruption of sedimentation.
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Sediméntation, without wvulcanicity, continued until the
final Lower Proterozoic orogeny, granite intrusion and uplift
some time after the Lawn Hill Formation had been laid down (sece
Time Relationships of Precambrian Units chart).

The only record of Upper Proterozoic sedimentation in the
Sheet area is that of the Pilpah Sandstone, a fairly normal stable-
shelf or basin type of deposit, which was derived from the
mountain chain of Lower Proterozoic rocks, formed by the final
Lower Proterozoic orogeny. Thé ranges, lying mainly to the east
and north, but at times within the Sheet area, provided a shedding
arca not only during Upper Proterozoic, but also through most of
the subsequent history of the arca (sec pp. 9-10).

CAMBRLAN

Table II describes adequately the Cambrian sequence,
to which some notes are added here,

‘The lowermost formation is the Camooweal Dolomite the
age of which remains doubtful. It could represent the uppermost
Proterozoic, or have a low position in the Lower Cambrian, as
incdicated by'gpik (1959). Its position below Middle Cambrian is
evident in the Camooweal 4-mile Sheet arca.

The distribution of Middle Cambrian within the Mt, Isa
4-mile Sheet area is indicated in fig. 1. The rocks are preserved
as outliers ("Minor Outliers") in the south-east, and as an
extension of the Undilla Basin (the largest outlier) in the north.
Herce the Cambrian scquence is faulted down against the Camooweal
Dolomite (Loe., 240, Long. 138026', Long. 20018'), but the northern
extension of the fault is obsewped by Cretaceous cover.

Agc Creek Formation (€ma) and the "Post-Precambrian"
dark limestone, gypsum:{C) arc not included in Table I,

The Age Creek Formation is represented by a single
small outcrop, Loc. 236, on Rocky Waterhole (Lat. 20°11', Long. 138°
21'), within a lateritic plain. The Age Creek Formation is an

equivalent of most of the Middle Cambrian sequence except for the
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Split Rock Sandstone and Beetle Creek Formation, and it is
impossible to assign the cccurrence at Rocky Waterhole to a definite
position in the sequence, The position given in the map

reference is probable but not definite.  The rock is massive and
platy, detrital, and.sandy oolitic dolomite, It is unfossilifercus,
The dip is three degrees east.

The "Post-Precambriad (Cma) dark limestone and gypsum
(Loc. 190) occur on Cattle Creck, (Lat. 20°10', Long. 139°1'),
at elevation 1075 feet, and about 50 feet of limestonc is present,
all above that height. The limestone is bituminous,
unfossiliferous, and horizontal. It cannot be dated, but is
quite distinct from the Tertiary white limestone (T1) with
chalcedony which occurs seven miles south, on the Barkly Highway
and which has & much lower topographic position (elevation of
1016 feet). In the same outlier of Cattle Creek white platy
limestone is also prescnt,

The tctal thickness of the Cambrian prescerved in the
arca is 800 fect. = In the bore No, 79 on the Forty Mile Plain
(Long. 138°40', lat., 20°2') 750 feet is present, to which the
preserved part of the Split Rock Sandstune (about 50 feet) should
be added. No sections exist that permit the measuring of the
Cambrian sequence on the surface in one spot; but by plozing ™
together information from all observed outcroyps the same figdre
(800 feet) was found.

MESOZOIC AND CAINOZOIC

Terrestrial conglomeratcs and a plant-bearing sandstone,
and the marine Polland VWeterhole Shale represent the Mesozoic
sequence in the area.

Only two small outcrops of the plant-bearing sandstone
are known: 1) Loc. 235 (Long. 138°24', 1lat. 20°8'), at Rocky
Waterhole, and 2) Loc. 197 (Long. 138°36', lat, 20°5'), on the
western slope of the Umberella Range, preserved in a gully in

Pilpah Sandstonec. The fossils belong to the "Otozamites - flora"
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which ranges from about the middle of the Jurassic to Lower
Cretaceous, The unfossiliferous conglomerates are regarded as
being of the same age because they appear in the same position in
the sequence as the plant-bearing sandstone.

The Crctacecus marine Pclland Waterhole Shale rcsts on
any of the older sediments, including the Jufassic. Its origlnal
thickness is unknown because its surface is erovded. Thé lithology
is uniform in all outcrops indicating that it represents a
significant marine event.

The Cainozoic is adequately discussed in Table II,

POST-PRECAMBRIAN STRUCTURE

the
Within the Mt. Isa Sheet area/following historical

structural divisions are present: 1) a superstructure consisting
of unmetamorphoscd horizontal and sub-howizonmtal Palacozoic
(including Camcoweal Dolomite), Mesozoic and Cainozoic stpata;
2) a metamorphozed Precambrian basement and 3) an infermédi&fe
unit ("storecy") of the mildly folded Pilpah Sandstone, which is in
relation to the basement (2) o superstructure itself. These
three vertical subdivisions correspond to major structural
subdivision on the surface, as shown in fig. 1: 1) the platforn,
2) the margin of the platform, and 3) the shield. The structure
of the shicld area is discussed under "Precambrian" by E.K. Carter.
The platform's superstructure is horizontal and without any signs
of deformation.

The margin of the platform shows a fracture lineament
trending north-west (Georgina Lineament, Hills, 1955), which
is manifest in faults cutting the Cambrian rocks. The Cambrian
itself is mildly and locally folded and trends north-west
south and west from the Umberella Range. The most prominent
post-Cambrian structure is the reverse fault between Whistlers
Creek and Buckley River. Nogy Gidyca Bore, 10 miles due west
from Mt. Isa (fig. 2), the Q?mbrian sequence 1is faulted down

against granitg in the west.
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The eastern elge of the platform against its margin is

shattere® an? numerous sink holes (fig. 3) are present, arranged

in the nort --west lineament, The distribution of residuals of
Cambrian rocks (fig. 1) in’icates the same trend an? the rocks
themsclves arc confinc” to the marginal belt of the platform. The
age of these structurcs is Orlovician, according to 8pik (1959)
an’ so is thc anticlinal uplift of thce Mt., Isa Highlanls, |

Similar structural tren's are cvident in the Precambrian
Pilpah Sanistonc an? somc of its particular structurcs arc
pre=Mi~llc Cambrian. For cxample, thc May Downs Fault (fig., 2), a
quartz rccf an? a Prccambrian (?) fault, follows the trend of
post-Cambrian faults cast of the Inca Crcek, and the same trenc
is apparcnt in thc Ogilvie Rangc which is much morc follcl than the
Cambrian,

The Pilpah San’'stonc is also cut by two pre-Milille
Cambrian latitudinal faults into three scparatc blocks; presumably
the Polygonum Block is thc most clevated and the Umberella Block the
most lepresscé unit, The Saint-Smith an? the Polygonum Block may
havce been islan's or a barricr Juring the lcposition of the
Cambrian (apik, 1956, p. 10). Thc agc of thesc structurcs
within thc Pilpah’ San’stonc is late Precambrian, or even Lower
Cambrian, corrcspon’ing to the "Unconformity 5" in 6pik‘s chart
(1959).
DESCRIPTIONS OF SELECTED LOCALITIES

Localities arc marke?® by rcd numbers., . In the card
rcgister these numbers carry the letter M (e.g. M 434) which is
omittes on the map.

Bectle Creck Outlicr (Loc. 263 anl 433).

Abunlantly fossiliferous outcrops of Bectle Creek

Formation (siliccous shale an’ chert with Xystrilura fauna) and

lower part of Inca Formation (laminate? silty shalc with agnostils,

inclu’ing Ptychagnostus gibbus anl P. atavus). Loc. 263 (Long.

139020', lat. 20036') - fossilifcrous Inca shale, as for example
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imme’iately West from the turn-off to Becetle Creek from the track
to Moss Bore, Loc., 433 - Bectle Creck area proper, a mesa capped
by Inca shalc. The "type locality" of Beetle Creek, is in the
creek bed itself. Within the outlicr, an® at Beetle Creeck itself
the basement protrules the superstructure in several places
(unconformity).

Holl's Memorial; Loc., 426, on Yelvertoft, anl on
Barkly Highway, Bore 61 ( ismantled). (Long. 138%53', lat. 20°111),

The original locality of "Yeclvertoft Be:", with Recdlichia iloneca

Whitehousec, In placcs the rock has been quarric? away for road
metal, but fossils still can be collectcd on the surface north west
from the Memorial an on slope toward the Buckly River.

"Flora Downs", Loc. 425 and 191: a grass plain west from
Yelvertoft Homestea?,  Loc. 425 (Long. 138952', lat. 20°13').
Imme 'iately west from gatc - very fossiliferous Inca shale in
peliment outcrops; cast of gate - Pilpah Sanistone. Thc whole
"Flora Downs" plain aboun’s with outcrops of Inca shale.. In the
centre a limestone mcmber is ex@osed (Loc, - 191) which contains

agnosti’s (Ptychagnostus gibbus, P. Atavus, Diplagnostus) in

its eastern outcrops.,

Loc. 196, about 1.5 m south from Barkly Highway on track
to Whistlers Bore (Long. 138°36', lat. 20°2').  Mail change
Limestone, a terrace! hill; about 20' exposed. Pollaﬁd Shale
outcrops also prcsent.

Whistler's Borc, Loc. 462, about 3 miles south from
Barkly Highway (Long. 138036', iat. 2003'). A grass plain with
peliment outcrops of Vee Creek Limestone: marly beds with harder
intcorbels, . Well-preserve! an’ abun’ant agnostics.,

Barkly Downs, Bore No, 7, on Whistlers Creck, Loc. 247
(Long. 138°34', lat. 20°151), Vee Creck Limestone in creek bed.,

Grey lamiﬁated, even shaly, limestone with limcstone

ellipsoi’s an’ thin interbe’s of harder limestonec. Papyriaspis

lanccola Whitehousc, Asthcnopsis sp., Amphoton sp., Mapania augusta

1]
(Whitchouse ), Daryagnostus inccrtus (Brogger).
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Loc. 226, (Long. 138°31', lat. 2o°1o').' Split Rock
Sandstone. Low bald hills with cliffs facing west, 1) Pink
friable soft micaceous shale, followed above by 2) yellow fine-
grained, almost silty; sandstone with 3) hard creamy silica bed on
top. Ferruginous crust on top. Total thickness 50{. The
bed (3) - the silica bed abounds with well-preserved fossils

(Nepea Narinosa Whitehouse, Amphoton spinigerum Whitehouse and

sgnostide). Lateritization is evident. The locality is off
tracks and the access is difficult. South east is the

"Horse Shoe", an eroded anticline of Pilpah sandstone displaying the
€/5€ unconformity (Loc., 230), There is also & local break in the
Cambrian sequence (Split Rock rests directly on shale of the Inea
Formetion; not well exposed): immediately south of the "Horse
Shoe" (Loc. 231) Vee Creek limestone is present. Access to these
localities is difficult,

Loc. 233, (Long. 138°28', 1zt., 20°11'),  Elevation of
prediment 1040 feet. A cluster of hills of Split Rock Sandstone
(with eiltstone) with small pediments of Mail Change Limestone in
between; 1if appears that the contact is an interformational
erosional surface, East of it (Loc. 232) - a Mail Chamge pédiment;
west of Loc., 233 is a grass plain and savannah with pediment
outcrops of platy limestone attributed to Vee Creek Limestone

(lowermost part of it, with Ptychagnostus punctuosus. It appears

that in this whole area a break (disconformity) is present at the
base of Split Rock Sandstone, as seen in some other places, for
example in the "Horse Shoe" and in the Ogilvie Range. Rapid
slope erosion is in progress.

Ogilvie Range, Ogilvie Outlier, Loc. 428, 429, heads of
Lily Creck. (Long. 138°47', 1lat. 20°22'),  Cambrian preserved
in a valley of the pre-Cambrian surface (unconformity against
Pilpah Sandstone). Split Rock Sandstone rests disconformably on
Bectle Creek Formation. Lower part of the formation is the

"Yelvertoft bed" (chert and siliceous shale). Access is difficult
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(nlong right bank of Lily Creck). In the crcek - at Loc, 205 -
pebbles and cobbles of Beetle Creck shole with numerous fossils

(Xystridura, Pogetica).

ECONOMIC GEOLOGY

The huge Mount Isa silver-leat-zinc onl copper orebolies

occur in thc Mount Isa Shale in the east of the area. Pregent
raote of proluction mokes Mount Iso Mines Ltl's mine the largest
in Augtrnlic, To 31st December, 1958, 75,773,391 ounces of
gilver (volued at £17,423,389), 969,746 long tons of lead
(£67,336,811), 459,019 tons of zinc (£33,188,431) onl 196,361
tons of copper (£56,101,911) h>” been pro’ucel. Estimoted
reserves of silver-lead-zine ore werc 24,200,000 tons, of grole
7.8% Pb, 5.8% Zn, an? 5.6 oz/ton Ag, and 16,650,000 tons of
3.75% Cu.  Rcsources arc known t0 be much greater thon the
inlicatell recserves, In adlition substontial tonnmges of
silver-lcad~zine have becn revealel in the Company's northern
leases, 10 to 12 milcs north of Mount Isa. Minor cmounts of
silvér—loai—zinc have been mine! from the Mount Tsa Shale south of
Mount Isa.

There arc o few other smoll copper ‘ceposits, mainly in
the Eastcrn Creck Volcanics, from which o few tons of ore have
been obtaincd.

Uranium occurs wilely, and almost exclusively, in
Eastern Crcek Volcanics, incluling the Quartz Blow~Spcar Creck
.belt of mineralization o few miles north-west of Mount Isa
(Carter, 1955). Although sevcral “eposits have been testel by
“rilling, shoft-sinking an” costeaning none has proved of economic
size and gra'e so far,

Gol: hés bcen worked in one area only - the May Downs
Ceposits, ncor Mine Creek, Total proluction from 242 tons was

100.3 oz, The Mount Isa ores contain no rccoverable goldl,



B~

Cadmium was recovered as a by-product from Mount Isa
Mines' lead smelter between 19571 and 1954, Recovery was 15.2 tons
Cd metal.,

About 13 tons of beryl have been mined from pegmatite
in, and west of, the Big Beryl mine., - Half the beryl has come from

the Big Beryl. Small quantities of mica, tantalum and tin have

been won from the Mica Creek area, 8 miles south-west of Mount
Isa. Monazite has been recorded from the same area.

Abundant road metal is available from the Eastern Creek

Volcanics, and the ferruginous rcesidual soils which are common

throughout the area make excellent road-making material,  Most

of the larger creceks have extensive deposits of sand and gravel,
though those draining from the Sybella Granite have.a lot of
feldspar in their gravels.

Crystalline guartz near Mount Isa has been mined as
smeiter flux, Feldspar (albite and microciine) is abundant near
Mica Creek but is not cconomic owing to the rcmoteness of the

region,

UNDERGROUND WATER, RiSOURCES

Underground water is one of the main factors controlling
the development of the pastoral industry within the recgion because
rainfall is low and seasonal, and provides no perennial stream.
Supplies of sub-surface water are directly dependent on the
capacity of the various rock formations to store water in porous
beds or in fractures, from which it may be recovered by bores.
Sub-divisions of the region, based on underground water supplics,
are shown in figurejl.

The downs country of the western portion of the region,
forming the eastcern margin of the Barkly Tableland, overlies
sub-horizontal dolomite and other sediments of late Proterozoic
and Cambrian acge; these suppoft a comparatively high cattle

population by providing both reliable underground water supplies
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an. fertilce pedocalecic soils,

Farther cost, Prceombrinn metomorphic on?! igneosus rocks
give risc to upland rilge country in which scils arc generally
povrcr, vegetation is more sparse, nnd unlergroun’ water supplies
are less relinble ond harler to finl, Probably more thon 50 bores

nve been sunk in the region, for the most prnrt in the Cowns, but
bore reccrls are too few to provile any letailed account of
un’ergroun! woter resources.

The most relicble supplies come from the Crmooweal
Dolomite which un’erlies the lowns towards the western bounlary
of the region (figure 4); woter is stored in sanly beds or in
froctures in the cdolomite and in most ploces mojor supplies are
topped between 100 ~nd 350 feet from the surfoce. Yiells cre
comparatively high:; they probably average more thon o thousand
gallons per hour, onl scme boeres have been tested tc the

apacity ¢f the pumping equipment, about 2,000 gallons per hour.
In some plzces sub-ortesicn con’itions hove been proved; in the
vicinity of Borkly Downs, for example, water in some bores rose
mere thon 60 feet on penetraticn, owing to hylro-stotic pressure
in & loecal basin in Camooweal Dolomite which is olmost completely
surroun.e: by ridges of Precambrian san’stone., In other

places, groun’ water gives little evilence of pressure, although
sub-crtesiaon conditions mny be lominont.

Recharge crmes moinly from ocutcrops of the Comcoweal
Dolomite, particulorly along its eastern elge, from sonly creek
chonnels and from areas of sandy soils. Few details of salinity
are available, but oll known bores/are suitable for stock and
most of them are suitable for humnn consumption.

North easterly from the outcrop from the Comooweal
Dolomite, 2n area un’erlain by the flatly-bel’el Cambrion sediments
of the Undilla B asin provides fairly reliable supplies,
particularly in Cambrian limestone, although not as large as those

furnished by the Camooweal Dolomite: +towards the western margin
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of Cambrian outcrop bores may penetrate the underlying Camooweal
Dolomite and tap this more reliable source, The Inca Formation
contains some water in cracks but has less potential than other.
Cambrian rocks., Wwater from the Cambrian sediments is commonly

more saline than that from the Camooweal Dolomite.

In much of this sub-division, however, the Cambrian
sediments are overlain by mesas of Cretaceous siliceous shale which
contain no water.

A broad ridge of Pilpah Sandstone also offers little
chance of reliable supplies.
To_the south of this sub-division lies an area of
ridges and intervening broad alluviated valleys which is almost
entirely underlain by the late Precambrian Pilpah Sandstonc. This
formation provides poor cattle country and there arc few records
of bores from which the underground water potentiql might be.
assessed; two bores drilled in the sandstone were reported
as unsuccessful. In general, sandstone beds have not retained
sufficient pore spaces to function as aquifers, nor has jointing
been sufficiently consistcent to provide storage in fractures.
There may be, in some localities, spfficient local catchment
and fracturing to warrant boring, but in general the Pilpah
Sandstone has littlé potential.

The castern portion of the region is occupied by stony

ridges and broad valleys underlain by Precambrian metamorphic

and igneous rocks. Supplies of sub-surface waters are limited

et A

to comparafively shallow soaks along some of the streams and to
relatively small supplies from crystalline rocks where fractures
have been consistent enough to provide storage; in places water
is also stored along bedding planes. Substantial volumes of
water have been obtained from fractures in the Mount Isa Shale,
and soaks, along the Leichhardt River valley, to supplement the

Mount Isa town supply. Arcas underlain by granite have perhaps

AL WA e
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the least potential, although where deecp weathering has taken

place water may be stored in weathered material above the interface
with fresh rock. The expected yiecld from a bore suitably sited

in metamorphic rock would liec betwegen iOO and 400 gallons per

hour, although higher yields are known. Salinity is gencrally
low in soaks but notably higher where water is tapped from
crystallised rocks, although in most places it is within the

range of human consumption. The yiecld from both soaks and bores

is likely to be unreliable in drought.

Fig- 4
138°00" 20’ 40’ 139°00’ 20 139°30’ ,
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20k - 20 ‘
" ]
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2|o oo’ 1 { ' l l l l l l i l I 2"00'
138°00° 20 40’ 139°00’ 20" 13930

Relioble supplies in downs counfry from Comooweal
Dolomite.

Supplies from Cambrian sediments— more reliable supplies
from Comooweal Dolomite ol depth in wesfern portion

Mostly unfavourable - underioin by Pulpah Sandstone

Mainly small supplies from fractured Precambrian rocks
and from sooks - unreliable in drought.
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TiBLE T

STRATIGRAPHY OF 11T, I3A 4-I"TLE SHEET AREA

PRECAT BRIAN

_ - N - UNDER-
a . T POSITION IN THE SEQUENCE, FAT A THICK~- L AmA~D o o - CORRELATIONS MINERAL
SYSTEM SERIES ROCK UNIT DISTRIBUTION LITHOLOGY 1HSS TOPOGRardY STRUCTURE 1D FOSSILS %ﬁ%%gD DEPOSTTS
| Pilpah Unconformably below Cam—  Medium—grained 1,000? Hilly, Some dips,. Fossibly Poor None
a:%c; Sandstone coweal Dolomite; uncon-— quartz sand- ft. fair exceed 400; equivalent supplies
= e formably above liingera stones; some relief. <folding to Constance
EER Beds. Centre of Sheet. conglomerate. irreguler; DSandstone.
DO ‘ faulted.
UNCOFFORIITY - Grunite Intrusion
Paradise Unconformably under Dolomite, 10,000 Gener- Irregulzr- Upper Surprise Poor; obtain- Copper
Creek Pilpah Sandstone; con- siltstone, to ally ly strongly Ck. and Ploughed able in
Formation formably over Gunpowder sandstone. 15,000 fair to <folded; Mt. Beds. Possibly favourable
Creek Formation. North- ft. moder- faulted, with upper Mt.Isa loci.
east of Sheet; Camooweal ate re- Shale. Extensive
Sheet. 1ie=f: hilly. stromatolites.
Gunpowder Conformably under Siltstone, 2,000? Generally Irregular- Lower Surprise Poor; obtain- Copper
Creek Paradise Creck Formation, shals, sand- e, hilly: ly, strongly Creek and able in
Formation local urconformity with stone; sone fair to folded; Ploughed IMt. favourable
Myally Beds. N.E. of dolomite. moderate Tfaulted. Beds, lMingera 1loci.
= Sheet; Camooweal Sheet. relief. Beds “?lMount
<t Isa Shale.
i
o Mount Isa Locally unconformably Clay shale, 10,000+ Low to Paulted, Probably equiv., lioderate Lead-zinc-
o o Shale over Ilyally Beds. =. of giliczecus shszle, It. noderate steeply dipp-to all, or part supplies slong silver,
— ot Sheet: W. of Cloncurry ziltstone, dolo- relief - ing E limb of Gunpowder Leichhardt R.§ copper.
= 3 Sheet. witic and carton- mainly  of syncline. Ck, Formation(? some
<X o acecus shale; along together with brackish,
&) £ siliceous dolemite, Leichhardt Paradise Ck.Fm. ),
/= g cuartzite, breccila. R. Valley. Surprise Creek Beds,
o ﬁ Ploughed lit. Beds,
I'ingera Beds.
™ &
= Surprise Extreme .E. of Sheet; Siltstore and 20,0007 lloderate Strongly Tloughed Pt. Poor, Sparse gold and
G Creek Camoowezl, Dobbyn and sandstone in 1. to strong Tfolded; Beds; Para- Obtain- copper; possibly
Beds Cloncurry oSheets, Sheet area. Unknown relief. faulted. dise Ck, and able in other base
in Sheet Strike Gunpowder Ck. favour- metals. No
drea. ridgzges. Formations able mineralization
jeintly. loci. known on Mt.
Partly with Isa Sheet.
[fingera Beds
and ?Mount
Isa Shale.
Mingera Confornzbly between Shale, siltstone. 5,000? Hilly: loderately Gunpowder Ck, Poor, Gold.
Beds Paradise Creek Formation sandstore, Tt. fair to to strongly Formation; lower Obtain-
and Judenan Beds west pebble beds, mnoderate folded; Surprise Ck. & able in
of Sybella Granite. conglomerata., relief, faulted, Floughed It. favour-
Beds: “IMount able
Isa Shale. loci,

LOCAL UNCONFORLITY — Probabie Graopnite Intrusion




TABLE (Cont'd).

UNDER-

POSITION IF THE SEQUENCE AT AT AT THICK- AT R T AT T CORRELATIONS MINERAL
SYSTEM  SERIES ROCK UNIT DISTRIBUTIONQ ’ LITHOLOGY 53 TOPOGRADHY  STRUCTURE 1D FOSSTLS %ﬁg%gD DEPOSITS
F2
Judenan Conformably over Bastern Sandstone, siltstonce, 6,000+%° Hilly. Strongly Myally Beds. Loca Probably
Beds Creck Volcanics; 1local zhale, 11y t. Moderate to folded; supplies poor base
unconformity with Gunpowder impure:  sonc ~edd strong frulted, in joints metal
Creek Formation., N.E. and tuff, reliect., & faults.mineral-
?E. of Sheet; S.E. Conco- Strike ization.
weal Shecet. ridges. Sub-economic
uraniun,
Beryl, mice,
tin, tont-
23ite, non-
azite
probably in
this form-
ation(Mica
Creck).
Myally Beds Local unconfornity with Sardstona, gquoriz- 20,000+ Very rough Strongly Judenen Local Poorly
Ht. Isa Shale and Fastern ite, qQuartz groy- ft. hills, folded; Beds, supplics mineral-
Creck Volcaniecs. One woclke, siltstonc, Unknovn 1n  Strong faunlted. in bed- dized,
square rilce eXtrene E. of congloncrate, hasic Shect relici; ding Gold and
Sheet: extends E, N, and anc ncid 1lovog, oran, strike planes base
o N.W. Sandatone 1w dhice ridges. joints metals?
2T, & faults,
H
o LOCAL VHCONTORMITY AL EROSIONAL CREAYS (not in Sheet Arca)
N -
o Eostern Conformably over Mt. Guide Quartzite, folds-— =, 0007 Very rough Strongly Leander Local None
o= Creek and Leander Quartzites; nothic gquartzite, it. hills, folded, Quartzite, suprlies known.
) Volcanics local uncenformity with quartz zr sk, gtrong f~ulted, probably in joints,
= - Myally Bedsj; Judenan 3Beds concilomeraio, relict, jointed. Ballarsa faults,
< o conforrable. E of Shects; with M-S fold Quartzite, bedding
H extends S, E and N, neridional axi s, planes,
o~ ke ridges.
Ay
as
= Mount Guide Disconforncbly or con- Quartzite, ©olda- L, 0007 Very rough Strongly Leander Local None
- Quartzite forrably above Argylla pathic gqunrtzite, it. hills: folded, Quartzite, supbhlies known.
o Formation; con ormably quartz groywocke, strong faulted, probably in joints,
below Easbtern Creci conglomersto, relief, jointed, Ballara faults,
M Velcanics., Extrenc S.E. with -5 fold Quartzite. bedding
sy a5 of Shect; extends S & E, rneridional ~xXis, planes.
A M ridges.
=
o Leander Confornebly below Iastorn Quartzitc: sorx 5, GO0+ Very rough Trongly Ztunmt Guide  Local None
3 Quartzite Crocck Volcanics, MN.Z. of netabusnlt, tuff ft. hillis; folded; Quartzitc; supplies known.
Sheet; extends slightly and slate. Base strong foulted, probably in joints,
into Cloncurry and Crnco- not relief. jointed. Ballara frults,
wcel Shects. cxposed. -5 fold | Qunrtzite. bedding
nxis. planes,

?ARCHAEAN

? UNCONFORMITY AT TOP OF ARCHAEAN

Po

2

Sibiy

T™wo Lower Prcoicrozoic

Gronitc Intrusions (not recognized in Sheet area)

Yaringa
Metanor-
phics.

Uncenformably overlain by
Mingera Beds? a2y lic
within Lower Proterozoic
succession. Smnall arco nid
south-cost of Shect.

Migpxtitc, grciss,
schist, quartzite,
conglomerate.

? Low relief. Highly - Poor None
Alluvinted deformed, known.
in part,

rough tecrroin
in part.




TABLE IT

\PIGRAPHY OF WT. ISA 4-MILE SHEET AREA

PALAEOZCIC TO QUATERNARY

o - POSITION IN THE SEQUENCE - THICK~ . : \ CORRELATION AND UNDER- MINERAL
g T
SYSTEM  SERIES ROCK UNIT DISTRIBUTION LITHOLOGY TESS TOPOGRAPHY STRUCTURE FOSSTLS GROUND DEPOSITS
WATER
Surface deposits, o) Heovy ped.ocnleic a) Up +o a) Plain, Horizontal, 2) Inper-
QUATER- o) on Camcowcal Dolomite scil with disscnin-~ 15 ft, proirie. unconscel- neable,
and Canbrian limestone ated gypsum in dceper . idated, a1
NARY (lithologicnl control). lovel; b) Up to b{ﬁ501ubby Egcfﬁu 1
Widespread. b) Alluvial s~ndy ond 50 £+, piain. o
b) River channels, flood- pcbbly =o0il and
plainsy derived nainly ulluv1(l Si‘d, sravels
from bascrint rocks. clay pans; sonc ““Oll”
scil.
SURFACE OF EROSION
Chemically weathered sur-— Latcrite; om Pilpah Up to Cn pletcau opogranh- Road
filater- face of Polland /Shale 2nd Szndstone thin 10 ft. and table- ically netal:
hole undissceted shale of Inca ferruginous crust tops. sub-hcrizontal. quarries
Formation, silty beds of only. along
Not Split Rock Sendstone, Barkly
TERTIARY Pediments of Pilpah Sandstonc. H'wey,
defin-
Austral Downs Rests on Camcoweal Dolonite. White limcstonc Srnll. Plain: Horizontal,
able Lincstone with Tlints. (first stream
"Lacustrine On bascnent rocks at tens of bed,
linmcstona™ Johnscn Ldouon. fect).
SURFACE OF ERO3ION
Pollana Rcsts on baosenent recks, Siliccoug Trisblc Up to Platonu, Horizontal:; Radiolroria
CRET- Watcerhole on Combrian, and on shale white, prle 100 1. tabletops, slunping Lower Cret-
Lower Shale sandstone with plant STy, bluish ZUEYS scon, buttes s rere, joint- aceous by
ACEQUS fossils, leteritizod n tut tecp ing developed., analogy
surface. ercded, with othor
occurrcnces,
DISCONFCRMITY (EROSICHAL BREAK) APPARTIT
JUR~ Unnaned On bascment rocks ond on Stndstonc withh wlant 10- 15 Tt. Outcrops in  Slunping riorse
Upper ambrian;  small cutcrops: Tossils . cr less, rlain and only. indicatcs
ASSIC presunably discontinuous, Conglonicr-te (undiff- on slope of Upper
crentintod), Unberdls Ra: Jurassic to
vallecy ©ill, Lower
Crctaccous,
UNCONFORMITYs; SURFACE OF EROSION; PRICENTLG S ULT I 20D MODIRLTE POLDING




TABLE II (Cont'a). - ii -
SYSTEM  SERTES  ROOK Unlos  POSITION TN THE SEQUENCE, RN THT 0¥ - [OT0GRATHY  STRUCTURE CORREDATION (ROils MINERAL
H ' - e DISTRIBUTION He LV LRSS FOLHAS HUVIVRE D FOSSILS waTEgR ~ DEPOSITS
Split Rock Rests on Mail Change TLime- Quartzose fine- Up to Tabletops Subhori- Low in Leiopyge
Sandstone stone or on V- Creek Limzstone: grained x'Ldatone 70 T4, and buttes: zontal; laeviava zZone.,
in Ogilvie Range on Bectle with silsets seens pediments; locally Nepea narinosa,
Creek Formation (local dis- interbeds, top gimllar top- low dip Amphoton spini-
conformity). ercded. ography under (up to gerum, Darypyge,
Tolland Water- ten agnostids.
hole Shale degrees).
cover,
Wail Charge ests on V-Creek Limestone: ITwo-toned mottled 20 f1. Pediments: Horizontal The sane . Good
Limestone well-developed in rnorthern lutitic ldimestone: seen in small low tc sub- zone as building
outcrops: thin ard pinch- thick bedaed: in 2 single terrasced horizontal,Solit Rock stone
ing out in southern ouscrop. some pla ces ocutcror., hills Sandstone, used in
ConTtined to Undilla Rosin. nodulnl antd szndy. (bastions). Brachiopods bridges
abundant. of the
o'way.
V-Creek Rests on Inca Formation: Inpure sandy and About Pediments: Subhori- rtychagnostus
Limestone confined to Undilla Basin, merly limesvtone with 10 £+, low outcrops zontal: at nathorstl zone
where it rests on Currant widely srtaced harder Seen: in creek faults qips and overlaps
Bush Idmestone, interbeds. In estimated banks. from 18~ to with P. Punct-
places chert bistuits 100 f1. vertical, uosus wrPapyriaspis,
1n upper beds. [lapania, agnostids.
"y
CAMBRIAN Iiddle Currant Rests on Inca Formation; Bitumirous flaggy ? Pediment Horizontal.Same as V-Creek
Bush only one outcrop area north limestcne with silty with pedo- Limestone, corres-
Limestone of Unterells Range (Forty partit'on calcil- calcic soil, ponding to 1its
¥ile Plain). ite interbeds. grass plain. lower half,
Inca Rests on Beetle Cresk F., or Siliceous laminated 500 £t. Pediments: Horizontal Ptychagrnostus In fractures
Formation direct on Pilpah Sandstone; shale and =iltstone low rolling to moder- gibbus, and
widespread from north-west with spongiolite hills, cliffs ately P. _atavus and joints in
to south-east. chert layers and larcgce in creek folded: in up to F. pun- limestone.
lenses (member“) of banks; table-Pilpah ctuosus zone: omall
impure flagsy and tops: thin Inliers ares agnostids, supply.
ellipsoidal limestone. veneer on the trend is sponges.,
Frecambrian. north-west.
Beetle'Creek Below Inca Formation: in Siliceous sandy shale 50 ft4. at Tabletops Horizontal Several species
Eormat}on, Ogilvie Range below Split and siltstore, solid Beetle Ck; and pediments or locally of Xystridura;
%ncludlngﬂ Rock Sandstone (disconform—  chert layers, silic-  "Yelsw rertoft (rare). folded: Pagetia: reron- In
YelvertoZt ity). Lenticular in Pilpzh ified limectone inter- Red!" in vertical opsig, Lyrie - conglom—
Bed" Inliers area, otherwise c lomerate OUgilvie Ra: at faults. s, Fuchonia, erate.
widespread. 15 f¢. etc,
Unnamned and Below Beetle Creck Formation Friable sandstone 10-15 £+, Low rigce. Horizontal Pipe rock,
not manped. at CGlidyea Pore, 10 miles with 2 polymict continuity Probably an
west from Ilt. Isa. ebble “01*10ﬂerate with Beetle erosional
at base, a3 a Creek not residual of
"valley fill", evidents; a Lower
break in Cambrian.
between
probable.
liddle
and UILD UHCCIRORVITY Oi DISCONFPORIIITY
Lower
Camooweal In the Camoowesl 4-mile Sheet Dolomite =ng 800 £+, FPlain, Horizonial., Unfossil- Good Mono=-
Lower? Dolomite area rests below [Middle Cam—- calcareous nrairie, iferous. supplies, lithic
briean. In the west and south- dolomite wita building

vest rests on basement rocks., chert nodules.

material,

UNCONFORMITY (SUPERSTRUCTURE/BASETENT )
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