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ABSTRACT

This report details the results of regional mapping
by a field party which operated in part of the area covered
by the Huckitta four-mile sheet; Northern Territory. The
objects of the survey were to map the area at photo scale
(I:50,000), to establish the sedimentary sequence and to assess
the mineral, water and oil potential of the area.

Part of the area contains schists,'gneisses and
metaquartzites of Archean age, intruded by granite of younger
Precambrian age. Associated with the granite are numerous
pegmatites, some of which carry muscovite in commercial
quantities. Copper lodes in the. Jervois Range area occur in
rocks of Archean age. Samples of granite were collected for
radioactive age determination.

The Precambrian metamorphic and igneous rocks are
overlain by a sequence of Upper Proterozoic, Cambrian,
Ordovician and Tertiary sediments, which have not been
metamorphosed. The sequence in Upper Proterozoic and Cambrian
sediments was established and numerous sections were measured.
Little mapping was done in Ordovician and Tertiary sediments,

INTRODUCTION

In 195/ a field party from the Geological Branch of
the Bureau of Mineral Resources, Geology and Geophysics,
began to map the Huckitta four-mile Sheet. The survey was
part of a proposed survey of a large part of the southern
portion of the Northern Territory; this general survey began
in 1956 when a field party mapped part of the ';!estern •
Macdonnell Ranges and another party, whilst engaged in work
of a different type, made a reconnaissance survey of
Palaeozoic sediments on the margins of. the Davenport Ranges.

In 1957 the field party consisted of K.G. Smith,
J.W. Smith, D.R.G. Woolley and J.M. Pulley. The following
officers of the Bureau of Mineral 2esources visited the party,
between the dates shown:

M.A. Condon^(6/6/57 - 4/7/57)

D.F.O'Driscoll^(29/6/57 - 6/7/57)

B.P. Walpole^(16/9/57 - 24/9/57)

Miss J. Gilbert-TOmlinson (12/9/57 - 29/9/57)0

The specific objects of the survey were

(a) To map the area at Photo scale.

(b) To measure sufficient stratigraphic sections to establish
the sequence and its variations.

(c) To assess the underground water potential of the area.

(d) To assess the petroleum prospects of the area.

(e) To assess the mineral potential of the region.

A complete aerial photograph cover was available from
photographs taken by the Royal Australian Air Force. The scale
,f these photographs is 1:50,000. In the field, observation
points and the localities where specimens were collected were
marked on the photographs and notes on these points were made
in field note-books. For each alternate photograph, squares
of transparent drawing plastic were made and geological data .
transferred to them.
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During the field season an area about equal to that
of three one-mile sheets was mapped; no complete one-mile
sheets were compiled because the boundaries of the area mapped
were governed by stratigraphy. Stratigraphic sections were
measured in several localities; instruments used for this work
were either Abney level or chain and compass. The Reward me,
in the Jervois Range area, was surveyed on the surface, with
plane table and telescopic alidade, at a scale of 40 feet to
I inch; similar work at the Bellbird Mine, in the same area,
was partly completed.

At the time of the survey no controlled base map was
a/ailable for the Huckitta four-mile Sheet. Therefore the
party made a radial line plot and plotted its results at photo-
scale on this base. The maps which accompany this report are
reductions of the base made by the radial line method.

During the survey the party collected samples of
granites for age determination by radioactivity methods. For
the collection of fresh samples, a trailer-mounted compressor
was used to drive a jack-hammer. Each sample of granite
weighed about sixty pounds.

AELA: The Huckitta four-mile Sheet is bounded by the 22nd and
23rd parallels of South latitude and the meridians of 135
degrees and 136 degrees 30 minutes of East longitude.

LOCATION AND ACCESS:--------- Fig.]- shows location of the area with
reference to the two nearest rail-heads, at Alice Springs in
the Northern Territory and at Dajarra in Queensland. The
major roads in the area (Fig.2) are formed, earth-surfaced
roads and they are usually impassable for periods of several
days after heavy rainfall. There are many tracks leading to
watering places for stock, and a network of tracks covers a
mica-mining area in the south-western portion of the map sheet.
Fig.2 shows also the location of homesteads, and landing
grounds licenced for light aircraft.

DEVELOPMENT: (a) Pastoral: The area is divided into large.
.pastoral leases, some of which are un-occupied. Most of the
occupied leases are used for the raising of cattle for beef;
sheep are raised on a small number of leases.

(b) Mining: The Plenty River Mica Field is
located in the south-western portion of the Map Sheet. This
field and the adjoining Harts Range Mica Field to the west
together form the most important mica-mining area in Australia.
The number of persons engaged either in mining mica or in
prospecting for it fluctuates. In 1957 there were probably no
more than twenty on the Plenty River Field.

Secondary copper ores are mined near the Jervois
Range (which is referred to locally as "Jervois). In the past,
lead and silver ares were obtained from the same mines. During
1957 a leaching plant was erected at the mines for the purpose
of producing copper sulphate. Formerly, the copper was
transported by road to smelters at Mt. Isa,

COMMUNICATIONS: The area has no normal telegraph and
telephone facilities conducted by the Postmaster-General's
Department, and there is no scheduled service for surface mail.
From its base at Alice Springs, Connellan Airways operates a
regular mail, passenger and freight service. The frequency of
this service is fortnightly to the western part of the area
and weekly to the eastern part.
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All of the station homesteads, and some miners,
operate transceivers which are linked with the Alide Spring
Base Station of the Royal Flying Doctor Service, This Service
provides prompt medical attention and transmits and receives
telegrams.

Alice Springs is a port of call on regular airline
services operated by Trans-Australia Airlines between
Adelaide and Darwin.

Alice Springs is the northern terminus of the
railway operated by Commonwealth Railways from Port Augusta to
the Northern Territory. The frequency of passenger rail
services is two per week in winter months and once per week in
summer.

CLIMATE:------- Long, hot.summers and short, mild winters are usual.
Throughout the year the prevailing wind blows .strongly from .
the south-east and in times of drought this wind transports
much soil and sand.

The average annual rainfall is ten inches. The
reliability of seasonal rainfall is very low and frequently
there are long periods when no rain falls.

WATER SUPPLIES: The area has very little surface water,
either of a permanent or of a temporary nature. After heavy
rains the Oorabra Rockholes and other similar features hold
water for a short period. The Arthur, Bundey, Marshall, and
Plenty Rivers are wide streams with sandy beds but they run
only after exceptionally heavy rains. In the bed of the
Plerty River water can usually be obtained by excavating a
few feet below the surface of the sand.

Water for stock and domestic purposes is obtained
from bores, and from shallow wells sunk in the bed of the
Plenty River. Some earth tanks have been excavated; these
•suffer a high loss by evaporation in the summer months.

TOPOGRAPHY. Most of the area of the Huckitta map sheet
consists of gently undulating country which is mostly soil
covered; the remainder of the area is mountainous (see Fig.3).
The mountains are in three divisions:

(1) An arcuate portion of the Harts Ranges which occupies a
small area in the south-west.

•
(2) A narrow, linear, discontinuous belt which extends across
the area from west to east and includes the Mopunga, Elyuah
and Jervois Ranges. At about the longitude of Thring Creek
tho trend of this belt changes from south-east to north-east.
The available barometric data indicate that this belt reaches
its highest elevation in the Elyuah Range, at Mt. Baldwin,
which is about 1800 feet above mean sea level.

(3) A tableland known as the Dulcie Range, whose highest
point is about 1900 feet above mean sea level.

The areas of gently-undulating country are separated by the
Dulcie Range and by the linear belt outlined in (2). In the
south, the area marked A on Fig.3 is drainedby the Plenty
and Marshall River systems. The land has a general slope
to the east and the total drop in elevation is about 500 feet.
The area marked B (Fig.3) is more undulatory than A because
of a shallower soil-cover and different underlying rock. The
land slopes to the north and to the east.
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YT.IggTAII2E: Spinifex grows abundantly throughout the area;
it increases in abundance and in size of individual clumps
wherever there are outcrops of dolomite. Natural grasses
are sparse and grow usually in patches. The courses of the
larger streams are lined with tall eucalypts. Gidgee and
mulga, both of which occur in patches, are the most common
of the smaller trees.

HEALTH: The health of all members of the party was excellent
throughout the field season. Care must be taken to provide
an adequate diet and particular attention must be paid to
sanitation; flies are very numerous during the warmer months
but they usually disappear entirely during the brief winter
period. Mosquitos are very scarCe.

PREVIOUS INVESTIGATIONS
•

Most of the previous investigations conducted in the
area were either in the nature of reconnaissance traverses
over large areas or inspections of copper mines near the
Jervois Range and of mica mines on the Plenty River Field.

H.Y.L. Brown made the first geological reconnaissance
of the area (Brown, 1897), and named several topographic
features, including Grant Bluff. He described the sedimentary
rocks at Grant Bluff and also the arkose which crops out
nearby. To the east of Grant Bluff a large number of quartz
reefs crop out in a plain which is underlain by granite;
Brown prospected these reefs for gold and other metals but
his search was unsuccessful.

In 1929 two prospectors, Messrs. Hanlon and Mudge,
discovered copper and lead ores near the Jervois Range.

. Despite the isolation of this area at that time, a number of
leases were soon pegged on the new mineral field. Investiga-
tions by representatives of mining companies soon followed.

The first of these investigations was made by
C.G. Gibson who, in 1929 inspected the mines and prospects on
behalf of Broken Hill (in Blanchard, 1940, unpublished).
S.R.L. Shepherd, also in 1929, made an inspection for Brisbane
clients (in Blanchard loc. cit.). Both Gibson and Shepherd
reported adversely on the mineral potential of the area; both.
considered that the lock of visible, large tonnages of ore,
and the costs of labour and transport in such an isolated area,
prohibited any large-scale development.

Hodge-Smith, in 1929, also inspected the mineral
deposits of the Jervois Range area (Hodge-Smith, 1932). In
1931, P.S. Hossfeld inspected this area on behalf of the
Federal Government.

Tindale (1931) observed a sequence of sedimentary
rocks in the Mopunga Range and he measured stratigraphic
sections at a number of localities in this range.^Tindale
applied the name "Mopunga Beds" to the sediments which crop
out in the Mopunga Range. Tindale also measured and
described a thickness of 800 feet of sandstone and quartzite
at Mt. Ultim in the Dulcie Range.

Madigan (1932b) journeyed through the Eastern
Macdonnell Ranges and extended his traverses to the Elyuah and .
Mopunga Ranges. Madigan considered that some of the sedimentary
formations of the Elyuah Range were the equivalents of
formations which he mapped in the Western Macdonnell.Ranges
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(Madigan, 1932a), e.g., he reported equivalents of his
Pertaknurra, Pertatataka, Pertaoorta and Larapintine Series.
Madigan reported Ordovician fossils in the scarp of the
Dulcie Range near_Huckitta station homestead, and reported the
discovery of poorly-preserved specimens of ?Archaeoczathinae
at a locality north-west of Oorabra Rockholes. Madigan also
made Observations On some of the Precambrian schists and
gneisses and on the granites which intrude them.

5pik.(1949, unpublished) made a reconnaissance
through the Elyuah and Jervois Ranges. He also commented on
the Precambrian rocks exposed near the Jervois Range.

Joklik (1955) published the results of a survey of
mica mines in the Plenty River Field, and of a reconnaissance
through the sedimentary rocks to the north-east of the Mica
field, Joklik considered that the Oorabra Arkose formed the
basal unit of the Upper Proterozoic succession in the area. In
reporting upon the Precambrian rocks of the area Joklik
considered that the rocks exposed at Mt. Sainthill rested
unconformably on the schists and gneisses of the .Harts Range
Group; therefore Joklik applied the name "Sdinthill Grit"
to the rocks of Mt. .Sainthill and considered them to be of
Lower Proterozoic age.

Noakes (1956) published a composite section of the
Mopunga Group, as a result of reconnaissance surveys in the
Huckitta and Tobermory areas. Noakes here first used "Mopunga
Group".

Casey and Gilbert-Tomlinson (1956) published an
account of the geology of part of the Huckitta area. This
publication included a list of fossil localities which had
been discovered in the area up until that time.

Swindon and Rowe, 1956 (in Sprig, 1957) mapped the
geology and structure in several small areas of sedimentary
rocks.

N.O. Jones (Resident Geologist, Alice Springs) made
geological observations in the Huckitta area on several
occasions between 1954 and 1956. The results of these
observations are unpublished.

NOMENCLATURE

In this report the standard practice of the Bureau
of Mineral Resources, Geology and Geophysics, with respect to
time divisions of the Precambrian Era is followed .. This
practice is to divide the Era into two Periods, namely the
Archaeozoic and Proterozoic; the Proterozoic Period is
divided intb Lower Proterozoic and Upper Proterozoic Epochs.

This practice is not uniform in Australia. Some
•^States follow it; others adopt the practice of ,;..iestern

Australia where the Archaeozoic Period is divided into Lower
and Upper Archaeozoic Epochs and where the Proterozoic Period
is not divided into Epochs. Browne (in David, 1950) used
Lower, Middle and Upper Precambrian . Peri.ods. Hossfeld (1954)
used Archaeozoic and Proterozoic Periods and divided the
Proterozoic one into Lower, Middle and Upper Proterozoic
Epochs.



GEOLOGY

In the area mapped there are steeply-dipping
Precambrian rocks, intruded by granite and by basic rocks;
these metamorphic and igneous rocks are overlain unconformably
by Upper Proterozoic,Lower Palaeozoic, Tertiary and sedimentary
rocks whose dips generally are low. The geology of the
metamorphic and igneous rocks will be considered first, and
the Upper Proterozoic and Lower Palaeozoic sedimentary rocks
will be treated in a later section.

ML' OR ^IGNEOUS ROCKS

In the area mapped there are Precambrian metamorphic
and igneous rocks of at least three different ages. These •
rocks are:

a suite of gneisses, schists, metaquartzitea,
marbles and calc-silicate rocks. This suite crops
out sporadically over an extensive area. It is
believed to be of Archaean age, but no determinations
of age, based on radioactivity methods, are availablie.

(ii) basic rocks which intrude (i) and which have not
undergone regional metamorphism to the same degree
as (i).

(iii) extensive areas of granite which intrude (i) and
which may intrude (ii). Moat of the granite is
believed to be of Lower Proterozoic age but some of
it may be Archaean. No determinations of age, based
on radioactivity methods, are yet available.

Within (i) and (iii) there are numerous pegmatite
veins, some of which carry muscovite in commercial quantities.
Whether all of the pegmatites are related to granitic
intrusions is not clear.

The mapping done in 1957 aimed at effecting a
correlation and, if possible, a direct linkage with formations
of the Harts Range Group mapped by G.F. Joklik (1955); it
aimed, too, at a delineation of regional structure. Partly
because of paucity of outcrop and partly because of rock types
which are not definitely correlatable with those of the Harts
Range Group, the results were inconclusive.

It is considered that upon completion of the mapping
both correlations and regional structures may be better
understood. Therefore the results of the 1957 mapping are
presented in a purely descriptive form; no formations will be
named and no correlations made with the Harts Range Group.

For the purposes of description of (i) and (ii),
two geographical areas are considered. These are:

(a) the Marshall Bore area.

(b) the Bonya-Jervois area.





(a) Theyiarshall_Bore_area. This area is covered by Sheets
Nos. I and II (Fig.4): The Marshall Bore is roughly at the
centre of the area, which extends scuth to the Plenty River,
north-west to the Mopunga Range and east to the Elyuah Range.
The western boundary of thc area mapped is at the longitude of
the western end of the Yopunga Range.

The Archaean rocks of the Marshall Bore area are
mainly medium and coarse-grained gneisses and schists, with
some metaquartzites. There are numerous basic intrusions,
which post-date the regional metamorphism.

Outcrop generally is poor. The characteristic
topography is one of small, rounded hills, rarely exceeding a
height of one hundred feet, separated by expanses of sand or
of alluvium.

Two suites of rocks have been mapped. In the first
suite the characteristic rock type is a medium to coarse-grained
quartz-feldspar-biotite-garnet gneiss. The diameter of the
garnets generally ranges from * to i inch but larger ones
have been observed; Hodge-Smith (190) recorded one whose
diameter was eleven inches. The garnets are very abundant and
in some cases they have weather3d out in such quantities as
to form a garnet sand. All of the garnets show numerous cracks
formed by regional stresses.

Within the quartz-feldspar-biotite-garnet gneiss
suite there are quartz-biotite schists, quartz-mica-tremolite
schists and some thin bands of grey, laminated metaquartzite.
The attitude of the metaquartzite indicates that the original
bedding of the suite is approximately parallel to the
foliation.

In the second suite of rocks of the Marshall Bore
area, garnets are completely lacking. This suite crops out
to the north of the garnetiferous suite. The rocks are
strongly foliated; the approximate parallelism of foliation
and original bedding is indicated by occasional bands of
metaquartzite included in the suite.*

Although no actual boundary is shown on Sheet I,
the line of demarcation between garnetiferous and non-
garnetiferous suites is fairly clear-cut. The differences
between the two suites could be due to a change in metamorphic
facies, but in the authors' opinion they are due to differences
in original composition. Although paucity of outcrop makes
definite conclusions impossible, the field evidence indicates
that the garnetiferous suite is younger than the other and that
their regional strikes are similar. There is no evidence of
a metamorphic unconformity.

Joklik (1955, p.32) considered that at Mt. Sainthill
there were outcrops of metamorphic rocks which were younger
than the Archaean rocks Of the Harts Range Group (with which
he correlated the rocks of the Plenty River mica field, in
the Marshall Bore area). He considered. also that these
younger rocks were probably separated from the Archaean rocks
by an angular unconformity; but this unconformity was not
actually observed by him. Joklik (p:52) stated "the bulk
of Mt. Sainthill consists of an intensely sheared grit.
Portions of the outcrop are of sheared quartz-veined albite
porphyry. The beds strike east-north-east and dip south at
65 6 . The porphyry contains quartz, plagioclase and a small
quantity of muscovite. Quartz is thoroughly mylonitised.
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Albite occurs as "porphyroblasts" of an average diameter of
2 mm.^This rock may b6 an albitised sediment".^Therefore
he named the formation the Sainthill Grit and considered it
to be probably of Lower Proterozoic age. Joklik (p.32) stated
also: "farther west, the Sainthill Grit contains sheared
quartzite, grit and basic igneous rocks".

In 1957, detailed field examination failed to locate
a regional unconformity between rocks which belong to the
normal metamorphics of the Archaean and the Sainthill Grit
as designated by Joklik.^In the area farther west (quoted
above) it is considered that in rock type and in degree of
metamorphism the rocks show no essential differences to the
non-garnetiferous suite already described from the Marshall
Bore area.

It is apparent that the rocks at Mt. Sainthill,
and for some distance along the strike, are somewhat different
to the general suite of Archaean rocks in the area. The main
difference is that apparent detail of sedimentary origin has
been preserved to a greater degree in the Sainthill Grit than
in the rocks, except metaquartzites, of adjacent formations.

A typical hand specimen of the Sainthill Grit contains
If rounded" grains of microcline perthite up to 2.5 mm in
diameter; in the field these can be mistaken for grains of
sedimentary origin. Despite the rounded appearance of these
particles, in detail their margins are rough and angular. The
rounded masses are in fact aggregates of smaller grains and in
some of them the relationship between individual grains suggests
a definite igneous origin. In the hand specimen a marked rod
lineation is present and is due to the granulation and
stretching of quartz.

Specimen Ha 34, collected from a locality some three
miles north-west of Mt. Sainthill has been described by
W.R. Morgan as an aplo-granite. The description is:
Hand ap_pcimen. The rock is very inequiranular, grain size
ranging from coarse to fine. The specimen has 'a mylonitic
structure, with a pronounced rodding of the feldspar.
Feldspar augen are also present.

"Thin Section. In texture the rock is allotriomorphic and
mylonitic, being badly crushed. It is very inequigranular.
Microcline perthite occurs as large grains 1.5 to 2.5 mm in
:size; it is present also in the groundmass. The larger
grains have a generally rounded shape but the detail of their
margins is rough and angular. Some of the feldapar crystals
have granulated zones within them, Partly-sericitised acid
plagioclase has a similar mode of occurrence to that of
microcline perthite but exhibits no twinning.

"Quartz occurs in the groundmass as fine granules;
it occurs also as large, ,irregular, fine-grained masses which
appear to be drawn out in a fairly well-defined direction,
although they wrap around the larger grains of microcline
perthite. Each quartz mass is composed of small (0.05 mm to
0.06 mm) grains with sutured margins. Close examination shows
that several neighbouring grains may be in actual or close
optical continuity while individual grains often show strained
'extinction. It is apparent that these grains comprise parts
of original larger quartz crystals which have been granulated
and drawn out to their present shape. The individual grains
also show an elongation in a common direction, at 20 0 to 300
to the direction of elongation of the larger masses.
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"Muscovite and biotite form very small flaky
crystals; these have been drawn out into narrow, sometimes
diffuse, zones parallel to the direction of elongation of the
quartz masses. These minerals are accompanied by a little
hydrated ironoxide.

"The rock is obviously dynamically metamorphosed
from an original quartz-feldspar rock. The original rock is
thoug ..at to have been granite, because several feldspar grains
contain some individual crystals within them which have an
igneous, not sedimentary, relationship to one another.. One
such grain consists of seven individual crystals showing crystal
boundaries to each other; these boundaries include 're-entrant'
faces. Thus although the rock is coarsely granular it is
considered to have been an aplo-granite rather than an arkose.

The estimated composition of the rock is: Quartz
40%; microcline-perthite 45%; plagioclase 10%; mica. and
other minerals 10%.

The rock is a flaser Eplo:Eranite."

Regardless of the origin of the Sainthill Grit,
field evidence indicates that the areal extent of the
formation, as delineated by Joklik (1955, Plate 8) requires
considerable reduction:

(a) to the west of Mt. Sainthill the'Sainthill Grit
passes, along the strike, into unsheared meta-
sediments of the non-garnetiferous suite. Within
these there are isolated portions which contain
large, rounded grains very similar to the Microcline
perthite in the rock at Mt. Sainthill.

(b) to the west of the Huckitta road there is a large
area of rock which is not a grit but a granite.
This has been named the Marshall Granite and
specimen Ha 38 9 collected from it, is described in
a later section of this report.

It is quite possible that the Lower Proterozoic
age of the rocks at Mt. Sainthill, as given by Joklik, is
correct, but the present authors consider that the weight of
evidence favours either an igneous or metamorphic origin,
rather than a sedimentary one. The best explanations of
origin seem to be oither (i) that the rock is an extremely
sheared portion of the Jinka Granite, or (ii) that the rock
is a granitised metasediment.

No evidence is available for (i) but the lack of
evidence for an unconformity or an intrusion, and the evidence

quoted in (a) above make (ii) the more probable. No other
granitised horizons were mapped in 1957, but large areas of
igneous and metamorphic rocks remain to be mapped on the
Huckitta four-mile sheet.

Because the authorsdoubt the sedimentary nature
of the rock at Mt..Sainthill, and because they believe it to
be a granitised metamorphic rock, in sequence with the
Archaean metamorphic rocks, reference to 'Sainthill Grit' is
now deleted, It may be necessary to use a name incorporating
Sainthill upon completion of the 1958 field season, when
evidence of granitisation may be found in the area.
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In the Marshall Bore area there are numerous basic
dykes and sills, and two fairly large intrusions of basic
rocks. The latter are shown on Sheet I. The dykes are not
usually wider than 4 feet and some of them bifurcate. They
clearly intrude metamorphic rocks.

In the field some of the sills were thought to be
metamorphic rocks which were in sequence with the normal
suite of metamorphics, In the laboratory, W.R. Morgan has
examined thin sections of some of these basic rocks and has
considered them to have an igneous texture. Two determinations
made by W.R. Morgan are:

Specimen Ha 87 - Hornblende gabbro.

Specimen Ha 91 - Carbonated, sericitised, chloritised,
fine-grained, porphyritic gabbro.

The two large masses of basic intrusive rocks form
prominent, black outcrops. On aerial photographs they have a
distinct, dark pattern. Specimen Ha 39 2 collected from ono
of these masses, has been described by W.R. Morgan, as follows:

'Hand_Specimen. The rock is dark in colour and is coarse to
medium-grained. It contains white, tabular feldspar, shining
black hornblende and perhaps some dark green pyroxene. The
feldspars have a definite lineation. Weathered surfaces of
the rock are stained with iron oxide.'

"Thin Section. The section was cut normal to the plane of
'lineation of the feldspars, at right angles to the longer
axes of the tabulae.

In texture the rock is coarse-grained, equigranular,
hypidiomorPhic and cataclastic. Bytownite occurs as
sUbhedral, rather tabular crystals with crenulate.margins with
a composition of approximately An72.

"Hornblende is subhedral to anhedral, vaguely
prismatic though the crystals tend to be rounded. Occasionally,
clusters of fine, granular crystals also occur. It is
pleochroic; X olive green, Y almost colourless; Z light blue.

"Augite occurs in small quantities, partially or
totally enclosed by hornblende; here, hornblende is apparently
replacing augite. Scapolite occurs as fine, granular to
tabular grains at the edges of feldspar crystals and possibly
replaces this mineral. Its composition is approximately
Ma 35, Me 65. Black iron ore is present as irregular grains
and as diffuse dust enclosed in hornblende. Apatite occurs
as small prisms enclosed in feldspar. .

'A slight lineation is present in the section;
parallel to this lineation is a band, 3 mm to 5 mm wide,
composed of mylonitised hornblende and sea-polite, with a little
feldspar. Away from this band other thinner bands of
mylonitised material wind their way between the grains.
Anhedral scapolite crystals occur all along these bands;
this occurrence suggests metasomatism during cataclastic
action.

The rock is a uralitised_bytAwilits_gabbro which
has had scapolite introduced, possibly during the -time of
mylonitisation."

Specimen Ha 42, collected also from a basic intrusive
mass in the Marshall Bore area has been described by
W.R. Morgan as Hornblende7Gabbyo.



The structure in the Marshall Bore area is not clear.
In the south-western corner of. the Huckitta four-mile sheet
the Harts Range Anticline (named By Joklik, 1955) is located.
Unless large regional faulting has obscured the overall

„Ay^picture it might be expected that the regional structure of
the Marshall Bore area is synclinal, complementary to the
Harts Range Anticline.

The lack of definite correlation with the rock units
of the Harts Range Group, particularly with those exposed on
the flanks of the Harts Range Anticline, has not assisted in
delineation of regional structure. No direct evidence of a
large synclinal structure was recorded, but a broad arcuate
belt of southerly and south-westerly dipping rocks extending
from the Mopunga Range to Mt. Sainthill may form the northern
limb of such a syncline. Between this arcuate belt and the
Harts Range Anticline the structures observed have been
isolated, small domes and basins, and open "swirling" folds,

Some large faults, generally trending north-west,
have been mapped. The strikes of all pegmatites mapped have
been plotted; these strikes show definite groupings of which
the strongest is a trend of 290 0 . If most of the pegmatites
mapped are fissure veins, then this trend represents the
strike of the strongest set of regional fractures.

(b) The . Bonya7Jervois area. This is considered to be one
area because of geographical continuity. For clarity in
description, two subdivisions are used - the Bonya and
Jervois areas.
(i) The Bonya area: This forms a rough rectangle 15 miles
long and 12 miles wide where metamorphic and igneous rocks
crop out. (Refer Sheets 111 and IV). To the north and east,
metamorphic rocks are overlain by unmetamorphosed sediments
of Upper Proterozoic and Cambrian age; to the west a fault
separates metamorphic rocks from the Jinka Granite; to the
south, rocks are obscured by expanses of sand and alluvium.
The relief of the area is low; no peaks attain a height of
more than 300 feet above the plain. However, the area is
strongly dissected and access by vehicle is difficult.

In the western and southern part of the Bonya area
schists are the most common rocks. There are two large basic
intrusions. The schists are of various types; all of them
are highly micaceous and the mica content is sometimes as high
as 90%. The mica is always fine-grained and it is usually
either muscovite or sericite. Biotite is not common.
Cordierite has been observed in several specimens.

In the south-west several bands of andalusite-
schist crop out. The thickest band is 50 feet wide.
Andalusite crystals up to ;12 inch long are contained in a fine-
grained ground-mass composed dominantly of biotite. The
biotite can be seen to wrap around the andalusite grains.
Some coarse-grained quartz-feldspar-biotite gneiss occurs
in the western part of the Bonya area but, although their
extent is considerable, they make up only a small part of
the total succession,

In the central area, several bands of limestone
crop out. They have been recrystallised to a fairly pure
white or grey marble. The bands are lenticular and none
exceeds three feet in thickness. Their presence confirms the
original sedimentary nature of the main part of the sequence in
the Bonya area and their attitude shows that bedding and
schistosity are approximately parallel.
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In the central area there is one mass of basic
intrusive rock and also several thin bands of hornblende
schist. The latter appear concordant with other metasediments
but in thin section they appear to have an igneous origin.
A representative specimen (Ha 76) has been described by
W.R. Morgan: The description, in part, is:

' 7HandSecimen0 On a fresh surface the rock is seen to be
medium to coarse-grained, and basic^It contains laths of
white feldspar and of black hornblende. The latter mineral,
in bands up to 1 cm thick, OCCUPS as coarse crystals
measuring 2 mm across and elongated. parallel to the banding.
Feldspar in these bands is variously oriented. Other bands
contain hornblende crystals which are less than 1 mm in size;
these layers are 1.5 cm across and in them the feldspar laths
are elongated parallel to the layering. Some small
phenocrysts of feldspar are present in the medium-grained
layers. The weathered surface of the rock is stained with
hydrated iron'oxide and has a rough surface due to the
weathering out of the more soluble minerals.

"Thin Section In texture the specimen is holocrystalline,
medium to coarse-grained, inequigranular and hypidiomorphic.
The section is cut at right angles to the lineation, which
is probably a flow structure. Most of the Hornblende crystals
show basal sections.

"Anorthite forms sUbhedral, rather rounded; stUbby
to tabular crystals. Hornblende forms euhedrai crystals.
Thin veins, 0.03 mm thick, of prehnite cut the rock across
the lineation.

"An estimate of the mineral composition is:
Anorthite, 555; hornblende, 43%; accessory minerals, 2%.

The rock is a saussuritis.ed_hornblendes_abbro".

Throughout the area discussed so far, the grade of
regional metamorphism is probably high in the albite-epidote-
amphibolite fades or low in the amphibolite fades. This
grade is indicated by the presence of cordierite and andalusite
schists and by the mineral assemblage of the hornblende schists.
Imposed upon this regional metamorphism has been a thermal
metamorphism due to the intrusion of granite. Specimen Ha 79
has been described, by 171,R. Morgan, as a quartz-tourmaline
hornfels composed of 70% quartz and 30% tourmaline.

Of somewhat different type are the rocks of the north
and north-western : arts of the Bonya area. Here, quartz-
feldspar-biotite gneisses have been intruded by granite which
has approximately the same mineral composition as the gneiss.
The overall picture is further complicated by the presence of
numerous pegmatite and quartz veins.

The gneiss of this area appears to bear a strong
resemblance to "'composite gneiss" described by Turner (1933)
from the Cascade area of New Zealand. In his description
Turner used the definition of Cole (1902): "gneisses produced
by the intimate association, with or without molecular
intermixture, the one (generally a granitic magma) having
been injected into the other".

The rocks described by Turner owe their formation
to the permeation of a sequence of schists and hornfels by
granitic fluids. In distribution they are sometimes restricted
to a narrow border zone around the intrusive masses, but
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sometimes have a wide lateral extent.

The conditions in the north and north-western part
of the Donya area would have been favourable to the formation
of "composite gneisses" but such rocks are not here restricted
to narrow zones around the acid intrusives.

The large bodies of basic intrusive rocks in the
Bonya area are as much as four miles long. In overall
appearance they are sill-like but in detail their contacts
with the metasediments are discordant. In outcrop they are
generally black and massive, and they form prominent
physiographic features. On aerial photographs they have a
distinct dark tone.

Thin-section examination shows that these rocks are
dolerites and gabbros, some of which show little or no signs
of metamorphism. Those that have suffered metamorphism are
only slightly altered: the main effect is uralitisation of
pyroxene to hornblende. Thus it is clear that these basic
rocks were intruded after regional metamorphism had taken
place. It is most probable that the intrusion of granite has
caused the slight metamorphic effects seen in the basic rocks.
At no place is the contact between granite and, basic rocks

. exposed and therefore no field relationships have been
recorded.

Throughout the Bonya area there are numerous copper
prospects. Secondary copper ores are found in quartz veirs,
and the mineralisation is believed to be epigenetic - e.g.,
wolfram is associated with the ore in one copper mine. Some
of the copper-bearing veins are located in the basic
intrusions and this may indicate that the basic rocks have
been intruded by granite.

The most obvious structural features of the Bonya
area are a regional north-westerly strike of the metasediments
and their generally steep or vertical dips. It is probable
that the metasediments have been isoclinally folded but
there is no direct evidence of this. For example, no evidence
to indicate to and bottom of beds has been recorded, and
those dips which are not vertical present conflicting
evidence when attempts are made to map folds. In the absence
of good marker beds and without evidence for the facing of
beds, the delineation of folds is impossible.

On the western side of the Bonya area the metamorphic
rocks are separated from the granite of the Jinka plains by
a strong fault system which strikes north-west. This strike
is roughly parallel to that of the metasediments; the fault
has been traced for a distance of fifteen miles. Movement
is not confined to a single fault but the main movement seems
to have taken place along the line of a pre-existing quartz
vein. In some places the fault zone is half a mile wide. The
age of the fault is not precisely known but it has affected
sediments of Upper Proterozoic or Lower Cambrian age in
addition to Archaean rocks.

Similarly, on the north-eastern side of the Bonya
area the boundary between metasediments and Upper Proterozoic
and Lower Cambrian sediments is a faulted one. In both of,

• these boundary faults the field evidence indicates that the
movement was mainly in the vertical plane.

An older series of fault planes may be represented
by some of the numerous quartz and pegmatite veins of the
Bonya area. These may fill fissures caused by fault movements.



(ii) The Jervois area. (Refer Sheet IV.) This is an
eastward extension of the Bonya area, separated in part by
the un-metamorphosed sediments of the Jervois Range. The
rock types of the Jervois area are very similar to those of
the Bonya area and consist mainly of mica schist. There are
some lenses of marble.and some garnetiferous calc-silicate
rocks; there is one large mass of basic intrusive rock.

The grade of regional metamorphism is fairly high.
A specimen from the Reward copper mine shows . a grade of
regional metamorphism belonging to the amphibolite facies.
This specimen, Ha 117, is representative of the schists in
the Jervois area; it has been examined by W.R. Morgan, whose°
description is:

"Hand qaecimen., The rock is medium-grained and has a
pronounced schistosity imparted by parallel flakes of mica.
Other constituents appear to be quartz and garnet. There are
large, grey porphyroblasts around which the mica flakes are
wrapped. The rock is stained with hydrated iron oxide.

"Thin Section. The texture is medium-grained, porphyroblastic
and al-i5InrilTstic. Some slip-strain cleavage affects the mica
in the quartz-rich bands.^The specimen is foliated into
quartz and mica-rich layers. Quartz is xendblastic and
granular, with a tendency for the longer axes of the crystals
to be elongated parallel to the schistosity.

"Muscovite forms slender, colourless flakes with a
general preferred orientation. Biotite has a form similar
to that of muscovite but the flakes are more stumpy in shape.
Garnet forms idioblastic crystals and has a slightly pink
colour. The porphyroblasts appear to be composed of cordierite
and enclose numerous rounded grains of quartz and some iron
ore. Mica flakes are wrapped around the porphyroblasts.
Tourmaline forms small, idioblastic crystals. Small amounts of
zircon are present. Black iron ore occurs in square-shaped
crystals. A little chlorite is present.

"An estimation of the miheralogical composition is:

Quartz, 40%; muscovite, 35%; cordierite, 10%; biotite 9 5%;
garnet, 5%; black iron ore,.3% . remainder, 2%.

The rock is a Larnet-biotite-muscovitemauartz schist.

In the northern part of the Jervois area there is a
large mass of basic intrusive rock. This is shown on Sheet IV.
Examinations of thin sections have shown that this basic rock
has undergone neither regional nor contact metamorphism. The
nearest known outcrops of granite are about twelve miles from
the basic intrusive rock.

The most prominent structural feature in the Jervois
area is a syncline whose eastern limb is about seven miles
long in outcrop. The axis of the fold strikes north-north-
west; the western liwb is obscured by sediments of the
Jervois Range and the,plan of the outcrop resembles the shape
of the letter 'J'. Cipper lodes are located in the beds which
form the syncline.
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(iii) gRANITs

The_Jink.a_Granite. This was named by Joklik (1955,
p.33). To the east of Grant Bluff it underlies the Jinka
Plains; it underlies also a considerable area between
Mt. Sainthill and the western margin of the Elyuah Range;
this latter area extends north and west of Mt. Sainthill
alpost to the Marshall River.

Joklik (1955, P.33) described a specimen (R 4772)
of the Jinka Granite; this specimen was collected from a
locality two miles east•f Grant Bluff, Thus:^"it consists,
roughly, of 40% microcline, 30% quartz, 20% plagioclase, 10%
biotite, and accessory magnetite and apatite. A portion of
the specimen is porphyritic in microcline. Some microcline
crystals are microperthitic;^thers contain rounded grains
.of quartz with sutured borders against the host. Biotite is
an intensely pleochroic variety."

In the field, many horizontal and near-horizontal
joints were observed in the Jinka Granite and therefore it is
believed that the present surface of the granite is near the
top of the original intrusion. In some localities a strong
system of vertical joints was recorded; the trend of this
system is north-west.

The Jinka Granite intrudes the Archaean rocks and is •
overlain unconformably by sediments of Upper Proterozoic and
Cambrian age. During 1957 a specimen of the granite was
collected for age determination by radioactivity methods.
The results are not yet available. For the present, the age of
the Jinka Granite is regarded as Lower Proterozoic.^But it
is realised that there is no confirmation of the Archaean age
assigned the various suites of metamorphic rocks which are
intruded by the Jinka Granite. Nor is there any cover of
definite Lower Proterozoic rocks into which the granite might
have been intruded.

Associated genetically with the Jinka Granite are
numerous large quartz reefs and many thin veins of barytes.
Brown (1897, p.6) named the quartz reefs the Oorabra Reefs.

The largest •f the Oorabra Reefs is about eight miles
long; many others are at least three miles long. The reefs
range to thirty feet in width. Because they have withstood
erosion much better than the surrounding granite, the reefs
sometimes project as much as fifty feet above the level of the
plain. Two strong sets of joints occur in the reefs and
therefore the appearance, in elevation, frequently resembles
a wall made of building stone. The regional strike of the
reefs is north-west.

No minerals of commercial value have been obtained
from the Oorabra Reefs. Brown prospected unsuccessfully for
gold. The reefs exhibit numerous boxworks in some parts and
they contain also some ferruginous material. After Observing
the crystal form of barytes in veins in the Jinka Granite,
the authors believe that barytes was the mineral which formerly
occupied the voids in the Oorabra Reefs.

The Marshall Granite. A large mass of granite
located north of Mopunga Creek and west of the Huckitta road
is here named the Marshall Granite. The extent is shown on
Sheet 1. This granite crops out in rugged hills over an area
of about twenty square miles and as low, isolated patches over
much wider areas.
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The granite is mineralogically very simple; hand
specimens appear to contain only quartz and fresh, pink
feldspar. In many places the feldspar appears to constitute
more than 50% of the rock; a graphic intergrowth between
quartz and feldspar is common. Small quantities of biotite
have been Observed occasionally and epidote is abundant in
some localities, particularly near the boundary of the
Marshall Granite and Archaean metasediments.

A specimen of the Marshall Granite (Ha 38) has been
described by W.R. Morgan as follows:

"Ha.ndslaecimen. The rock is pink, coarse-grained and
inequigranular; at first sight it could be taken for a coarse
arkose. However, the milky quartz grains are interstitial to,
and partly poikilitically enclose, the pink feldspar. Quartz
crystals are gathered into clusters. Very little,ferro-
magnesian mineral seems to be contained in the rock.

"Think Section. In texture, the rock is coarse-grained,
inequigranular and allotriomoPphic, with a little granulation.
Quartz is anhedral and has a foliated strained extinction, with
the development of cracks. It has sutured margins with other
quartz crystals and with feldspar. Feldspar is partly
poikilitically enclosed by quartz.

"Microcline perthite is anhedral, with sutured and
occasionally granulated margins. The microcline perthite
consists of about 50% potash feldspar and 50% plagcoclase;
the exsolution lamellae are close together and anastomosing,
giving a 'fingerprint' effect.

"Minor quantities of muscovite (or sericite) occur
intergrown with feldspar. The feldspar has been kaolinised,
the plagioclase to a greater extent than the microcline
perthite.

The rock is a 1,oucocraticpyanitc."

The Marshall Granite is always strongly jointed;
several sets of steeply-dipping joints are present. They
strike in several different directions. On aerial photographs
the joints give an erronemus impression of folds or•f lineation.

Soil cover Obscures the contacts of the Marshall
Granite with _Archaean metasediments. The closest approach to
a 090ntact was located about one hundred yards west of the
Huckitta road and four miles north of the road crossing of
Mopunga Creek. At this locality a mass of crystalline
hematite, 20 yards long and 5 yards wide, is interposed between
the metasediments and the Marshall Granite. For a width of
two feet on each side of the hematite body, soil Obscures out-
crnp; then on the north-east there are outcrops of metasedimarts
and on the south-west outcrops of Marshall Granite. The
metasediments are highly silicified and, in some cases,
migmatised. Narrow quartz veins, up to * inch wide, riddle
the metasediments and there are veins of pegmatite ranging
in width from one inch to two feet.

This evidence suggests intrusion of the metasediments
by the Marshall Granite, but is inconclusive. No specimens
were collected from the granite for age determination because
of the lack of mica content - a method using micas is in vogue -
and therefore there is no prospect of an age determination in
the near future.

-a,
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To the rlorth, the Marshall Granite is overlain
unconformably by unmetamorphosed sediments of Upper
Proterozoic and Cambrian age. W.B. Dallwitz has stated
(personal communication) that he has recorded 'fingerprint'
perthites, as described from Ha 38, in only two other granites:
one of these is from Antarctica and the other from Gove
Peninsula, N.T.^Both granites are regarded as Archaean in
ageC

Joklik (1955 9 Plate 8) mapped some of the Marshall
Granite as Sainthill Grit, of Lower Proterozoic age. Because
of the evidence from thin section, this view is untenable,
but the age may be correct. The Marshall 'Granite may be of
Archaean age but in the lack of any definite evidence its
age will be referred, for the present, to ? Lower Proterozoic.

PEGMATITES.. Large nuMber8 of pegmatites occur in both the
Marshall Bore area and the Bonya-Jervois area. In 1957 the
field party ma),Dped about 180 individual pegmatites, exclusive
of those which had been re -Ported previously by Joklik (1955).
This author (1955, p137) laid down an arbitrary standard for
the grain size of pegmatites in the Harts Range area; this
classification, listed below, is followed in the present
author's descriptions.

Coarse - grain size greater than four inches.

Medium - average grain size less than four inches,
greater than one inch.

Fine^- Average grain size less than one inch.

Of the pegmatites mapped during 1957, the majJrity
were fine-grained; many contained abundant, small books of
muscovite but these books were not large enough to warrant'
mining or to encourage prospecting.

In many areas soil cover masks the country rock in
which pegmatites occur and therefore complete details of
either concordance or discordance of some pegmatites are not
available. The strikes of all pegmatites were plotted and
five separate strike patterns were evident. These, in order
of abundance, were: 290 0 , 320 0 , 20 , 500 , 700 .^It must be
.emphasised that these strikes are recorded from pegmatites
which are visible. The percentage of outcrop of Archaean
rocks, granite and pegmatite is very small and therefore
it is reasonable to assume that there are many pegmatites
which are not exposed. Hence the recorded strikes may not be
a representative sample and any assumptions with regard to
dominant strike directions may be completely erroneous.

Many of theAmpped pegmatites are far from any
visible igneous source; ethers, particularly in the Bonya
arcs, are either close to or within granitic rocks. For
these particular pegmatites, one of various theories of
magmatic origin could apply. But for others, one of the
various metamorphic-metasomatic theories might fit better.
For example, it has been observed frequently that there is
a marked increase in the muscovite content of the country rock,
across the strike, in the vicinity of a concordant pegmatite.
This evidence may be interpreted in more than one way and
there is no conclusive field evidence to indicate strongly
• two modes of origin of the pegmatites, and hence two distinct
ages for them.
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JaRYIB..:PRQUWQ_Za.24-LifIXMIQ...P47 -41T11411Y.K-C-K$
Sediments of Upper Proterozoic and of Palaeozoic

ages crop out mainly in that portion of the Huckitta four-
mile Sheet which lies north of 22 degrees 45 minutes south
latitude. Cambrian and Ordovician sedimonts occupy most of
this area; the Upper Proterozoic sediments have a more
restricted occurrence than the Palaeozoic.^The sediments
have not been metamorphosed. The sedimentary sequence is shown
on Table 1.

G1L.c..leq14119T1-4.
The basal unit of the Upper Proterozoic succession

is a thin sequence which is probably of glacial origin. It
crops out in each of the Mopunga, Elyuah and Jervois Ranges;
outcrop generally is poor due to scree from overlying
formations.

A type section, and formation name, for the glacigene
sediments have not yet been selected because it is believed
(N.O. Jones, pers. comm.) - that a thick sequence of them is
exposed at Mt. Cornish (located near the eastern edge of the
Huckitta Sheet, and some L. miles south of the Queensland road).
This sequence was not examined.

A representative section,(X1) of the glacigene
sediments has been measured about * mile from Grant Bluff
on bearing of 15 degrees (Fig.11, X1). The base of the
section is marked by a cairn, 18 inches high, erected on a
ledge of the Jinka Granite. At this locality the section, in
descending order, consists of:

Oorabra Arkose disconformably overlying

20 feet of green and purple laminated siltstono, in part
micaceous; some thin lenses of brown, micaceous
greywacke;

18 feet of bedded, green siltstone containing angular
fragments of granite, gneiss, schist and quartz,
and with numerous faceted, and some striated,
boulders of granite, gneiss, metaquartzite, schist,
feldspar porphyry, quartz and some dolomite. The
length of the longer axes of the boulders ranges
from 9 inches to 3 foot;

2 feet of unstratified, green siltstone with angular fragments
of granite, gneiss, schist and quartz;

40 feet Of section of ? glacigene sediments underlain
unconformably by Jinka Granite which has numerous
joints filled with green siltstone containing
fragments of granite, gneiss, schist and quartz.

Variations. The unit shows marked variations, both in
lithology and thickness. Faceted and striated
boulders are not found in all localities but the
beds which contain such boulders may be more
abundant than is apparent; at several localities
faceted boulders have boon Observed on hillsides
but the parent beds have been Obscured by very
large blocks of Oorabra Arkose. Another complication
is that the overlying Oorabra Arkose itself contains
faceted boulders.
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A feature of the glacigene sediments is the proportion
of carbonate rocks contained in them, e.g., about 14; miles
east of Grant Bluff there is a lens of brecciated dolomite
about 400 yards long and 30 feet maximum thickness. This
dolomite contains clots, up to 6 inches in diameter, of green
riltstone with fragments of granite, gneiss, schist and quartz.
Another variation in lithology is shown in section X2,
measured some two miles cast of Grant Bluff (Fig. ii). At
this locality the section, in descending order, consists of:

Oorabra Arkose disconformably overlying

14 feet of green-grey siltstone with thin bands of red,
laminated greywacke;

6 feet of blue-grey siltstone with some red siltstone and
2 inch bands of brown greywacke at intervals of
about 1 foot;

22 feet of olive shale with distinct bands of brown sandstone.
In the upper 13 feet of this interval the bands of
gandstone are * inch thick and occur at intervals
of 3 inches. In the lower 9 feet, the thickness
of the sandstone bands ranges from inch to
4 inches and they occur at intervals of about
9 inches;

13 feet of olive shale with distinct bands of brown sandstone.
The bands of sandstone range in thickness from
i inch to 6 inches and they are spaced at intervals
of about 9 inches;

19 feet of poorly-outcropping olive shale;
15 feet^concealed;

1- foot of green, poorly-stratified siltstone with angular
fragments of granite, gneiss and quartz;

41- feet^concealed;

16 feet of poorly-outcropping, roughly Stratified green
siltstone.showing "onion" type weathering and
containing abundant, small, angular fragments of
granite, gneiss and quartz;

110^thickness of part section, whose base is not
exposed.

In the Jervois Range a section of the glacigene
sediments was measured; this section is X14, whose locality
is shown on Fig, 12. Hero the sequence is 80 feet thick and
consists of green siltstone containing abundant angular rock
fragments, thin beds of dolomitic arkose, blue limestone
containing faceted and striated boulders and cobbles, and
green shale.

Although the sequence exposed in X14 shows a
considerable variation from that in X1 and X2, a sample taken
38 feet above the base of X14 is representative of the
lithology of much of the glacigene sediments. This sample
(Specimen Ha 119) has been described by D.R.G. Woolley,
as follows:

qimd_Speci,mon. The rock is a very, poorly sorted ruditc,
containing elastic quartz and feldspar grains, and rock

•

^

^fragments of granite and schist. The elastic fragments range
in size from 4 mm. to 3 inches and are set in a green matrix.

Thin Section. The larger elastic fragments include quartz,
plagioclase, microcline, muscovite, biotite and garnet. These
make up about 70% of the slide and about half of this percent-
age occurs in angular and sub-angular grains, most of which
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have a very low sphericity. They are scattered through the
matrix in random fashion.

Some of the feldspar fragments are sub-rounded but
the majority are sub-angular; the total feldspar content is
about 10%, not including the feldspar which is part of the
granite pebbles.. Most of the feldspars are fresh and
unaltered. Biotite and garnet are present in minor amounts
only.

"The sorting of the rock Is very pOor with a grain-
size range between matrix and coarser material. The matrix
contains some very fine quartz particles and also a
substantial amount of a greenish-brown mineral which is
probably chlorite. This mineral is distributed irregularly
through the matrix in small, apparently formless masses.
There is also some limonite in the matrix, and scattered
flakes of muscovite which are very small and may be
authigenic. In some small patches the matrix contains a
mineral which is probably calcite but its irregular form and
lack of cleavage makes this identification doubtful."

grizin of the sediments,:^It is considered that
the formation is related genetically to glaciation. The
relationship is not a simple one and the following factors
must be considered:

(a) there is no recorded evidence of a glaciated pavement,
either on the surface of the Jinka Granite or on
Archaean rocks

(b) the green siltstone which contains faceted boulders and
cobbles is usually well-bedded.

(c) the green siltstone which contains abundant fragments
of various rock types, as well as faceted boulders and
cobbles, is very similar to the matrix of boulder beds
described from glacial sequences elsewhere in Australia.
In the field, wherever the siltstone was found to be
barren of faceted boulders and cobbles, it could almost
always be traced along the strike to localities where
it did contain them.

(d) the feldspar fragments contained in the green siltstone
are very fresh.

(e) boulders and cobbles contained in the green siltstone are
commonly well-faceted, soled and grooved and they exhibit
the Tlat-iron' shape which most authors regard as typical
of rocks contained in glaciers. At every locality
mapped, a few striated boulders have been found.

(f) the Archaean rocks of the area are so diverse in type that
it is impossible to deduce either a near or a distant
source for the boulders of Archaean rocks which are
conta!-.ned in the green siltstone. No boulders which could
be 'foreign' to the area were recorded.

(g) in the Elyuah Range, attempts were made to obtain .
statistical information on the directions of axes of the
boulders, to determine the direction of movement of ice.AI
The results were inconclusive; it was impossible to get
a true sample because of a large proportion of scree cover
on the slopes and also because . the strongly lithified
nature of the siltstonc made removal of boulders difficult.

(h) no indubitable varves were . recorded.
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Thp Muunza Group^4

The basal unit of this Group overlies the un-named,
glacigene sediments, probably with a disconformity. .
Tindale (1931) used the. term "Mopunga Bc ,ds", and also
"Mopunga Series", for the 'sedimentary rocks which crop out in
the Mopunga Range. Joklilç. ^referred to these sediments
and - to others as the "Mppunga Group". Noakes (10c.cit)
published a section of the Mopunga Group, whiCh he regarded
as being Upper.Proterozoic in age, but he did not define the
Group with regard to the underlying and overlying sequences.
Work done during the 1957 survey indicates that the section
published by Noakes (Ioc.cit.) contains sequences which
negate the whole belonging to one Group in terms of the
revised Code of Stratigraphic Nomenclature.^Therefore, it
is considered necessary to re-define the Group because of the
new evidence available,

The Mopunga Group is here defined as a sequence of
three formations, namely the Elyuah, Grant Bluff and
Mt. Baldwin Formations. The basal unit is the Elyuah
Formation which rests unconformably on Archaean metamorphic
rocks and on granite, and disconformably on the glacigene
sediments; the Mt. Baldwin Formation is overlain by
fossiliferous sediments of lower Middle Cambrian a.?;e.

The lq..yuah Formtion (Dew nine)

Two units comprise this formation which is named
from the Elyuah Range (for location, refer Sheet I). The
older unit is an arkose and the younger unit consists of shale.
The Formation crops out in the MoDunga, Elyuah and Jervois
Ranges and also in several small, isolated localities within
the area mapped. Usually the outcrops of the arkose are small
in extent and are discontinuous; the shale crops out poorly
but continuously in the scarps of the ranges and in the
other localities mentioned.

The type section of the Elyuah Formation is located
about 9 miles east of Grant Bluff and some 400 yards north
of the main road to Lucy Creek Station Homestead (Fig.14).
At this locality, an estimated 300 feet of brown, coarses-grained
arkose with thin bands of cobbles and of pebbles, unconformably
overlies the Jinka Granite; this arkose is overlain by 117 feet
of shale with,some thin beds and lenses of quartz sandstone.
The shale is overlain conformably by the Grant Bluff Formation.

The Elyuah Formation unconformably overlies either
Precambrian metamorphic rocks or Precambrian granite, and it
disconformably overlies Upper Proterozoic glacigene sediments.
The Formation is conformably overlain by the Grant Bluff
Formation.

Joklik (1955 9 p.33) applied the name Oorabra Arkose
to the arkose (of the present authors' Elyuah Formation) which
crops out in the vicinity of Oorabra Rockholes, in the north-
western part of the Elyuah Range. The Oorabra Arkose is a
local Member of the Elyuah Formation, and on the western side
of Grant Bluff it interfingers with shale of the Formation.
Joklik (loc.cit.) did not publish a type section of the
Oorabra.Arkose, but one was selected during the 1957 survey.

The type suction of the Oorabra Arkose is a
continuation of Section X1^type section of ?glacigene
sediments, (Fig.11)^.^At this locality, the type section,in
descending order, consists of:
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Soil cover over 'green shale:

8 feet of very coarse, grey, roughly laminated arkose;

20 feet of massive-vreathering, very coarse-grained, brown
arkose with occasional faceted boulders and
cobbles, and sporadic pebbles and pebble bands;

10 feet of massive-weathering, very coaree-graineC. brown arkose
with abundant faceted boulders and cobbles of quartz
and of granite, and abundant pebbles of quartz;

20 feet of massive-weathering, coarse-grained, brown cross-
bedded arkose with a few faceted boulders;

5 feet of massive-weathering, coarse-grained, brown cross-
bedded arkose with rare faceted boulders;

5 feet of massive-weathering, coarse-grained, brown cross-
bedded arkose - with occasional faceted boulders
and one 3-inch band of cobbles;

1 foot of coarse-grained arkose with one 3-inch band of
pebbles;

2 feet of very coarse-grained arkose with sporadic boulders,
cobbles and pebbles;

foot of laminated, medium-grained, greenish-brown,
micaceous arkose;

1 foot of massive-weathering, coarse-grained arkose with a
few quartz cobbles;

2 15- feet of coarse-grained arkose with a few faceted cobbles
of quartz, and rare faceted boulders of granite
whose longer axes range to 3 feet;

2 fopt of medium-grained, laminated, brown arkose;

2 foot of coarse-grained, massive-weathering arkose;

2 foot of medium-grained, laminated arkose with narrow bands
of green siltstone;

6 feet of coarse-grained, cross-bedded arkose with
numerous faceted boulders of granite, cobbles and
pebbles of granite, and angular quartz fragments.

83 feet^thicknessaof Oorabra Arkose Member, disconformably
overlying glacigene sediments.

Jok1ik.-(loc0cit.) described a thin section cut
from the Oorabra Arkose, as follows: "A representative sample
of the rock (specimen R04795) consists of angular grains of
quartz and felspar. The approximate mineral composition,
measured in thin section, is 50 per cent quartz, 45 per cent
microclinq, 5 per cent sericite, and accessory magnetite.
The average grain size is 3 mm."^In the type locality, the
mineral components of the Oorabra Arkose Member are very
similar to those of the Jinka Granite; this condition holds
also for outcrops of arkose in both the Jervois and Mopunga
Ranges. The main variations in lithology of the Oorabra Arkose
are in the presence or absence of faceted boulders and cobbles,
of pebble beds, and of detrital minerals such as tourmaline,
mica and galena.

Two notable differences from the litholoLy of the
type section of the Oorabra Arkose have been Observed in the
Elyuah Range. One is the occurrence, near the top of Section
X2 (Fig.11), of several lenses of green shale within the Arkose.
The thickness of each lens is less than one foot, and they
show density current stratification. The other difference is
the occurrence of a lens of green mudstone containing angular
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rock fragments and faceted boulders, within the Arkose.
This occurrence was recorded at a locality one mile north-
west of the type section.

A major difference in lithology from that of the
Arkose Member in the,t3spe section of the .1A_yuah Formation
occurs two miles east if the point where the Queensland road
crosses Thring Creek. In this locality and about 300 yards
north of the road, there is a prominent outcrop of arkose
which -;ontains some green feldspars and which has a dolomitic
cement. The outcrop is dark brown in coJour; when viewed
from a distance the outcrop seems black. This and similar
rocks to the north-east have a distinct black pattern on air-
photographs.

The differences in lithology from that of the type
section of the Elyuah Formation are shown by a section (X17)
measured at the prominent outcrop close to the Queensland
road., At this locality (shown on Fig.13) the section, in
descending order, consists of:

Soil cover overlying

20 feet of yellowish-brown, bedded, slumped dolomite;

30 feet of very coarse, brown arkose with a dolomitic cement,
and s:Doradic beds and "pods" of dolomite;
numerous tension joints filled with chert;

9 feet of brown arkose with dolomitic cement; a bed of
dolomite, 2 feet thick, occurs above the base of
the interval;

112 feet of well-bedded, cross-bedded, grey-brown arkose with
a dolomitic cement; abundant angular fragments of
quartz; less abundant angular fragments of gneiss
and granite; sporadic cobbles and rare angular
boulders of gneiss and granite; numerous fragments
of tourmaline crystals; this interval includes a
few small areas of pinkish arkose where there is
less dolomitic cement;

102 fee .0 of poorly-stratified, very coarse, grey-brown arkose
with prominent, green feldspars; abundant angular
fragments of quartz; numerous angular cobbles, and
some boulders, of quartz and gneiss;

Soil covering underlying rock.

273 feet^thickness Eof part-section.

• Specimen Ha 120, obtained 218 feet above the base
of Section X17 9 has been described by D.R.G. 'rloolley, thus:

'Hand Specimen: This rock is a brown, coarse-grained
poorly-sorted arenite with a carbonate cement that does not
react with hydrochloric acid. The elastic fragments are mainly
quartz and feldspar.

Thin Section: Clastic fragments of granite, quartz
and feldspar constitute about 60% of the rock. They are sub-
angular to angular in outline and range in size from 0.1 mm
to 2.5 mm.^The quartz is mostly quite clear but it. is often
strained and marked by irregular fracture patterns. Some of
the feldspars are either completely or partially sericitised
or saussuritised. In the unaltered feldspar fragments, both
microcline and plagioclase feldspar are present.
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Grains of muscovite and of biotite occur
throughsut the slide but their combined total does net exceed
2%. Three grains of tourmaline were noted, and a few particles
of pyrite.

The elastic parllicles are enclosed in a grano-
blastic carbonate matrix. The carbonate mineral commonly
forms well-developed crystals with a rhombic outline and
this, together with the fact that the mineral does not react
with hydrochloric acid, suggests that it is dolomite.

"A feature of the rock is that both quartz and
feldspar have been partly replaced by dolomite. There are
several examples of euhedral dolomite crystals cutting right
across a quartz grain. In ssme instances dolomite crystals
are almost completely enclosed within a quartz grain; some
replacement of the feldspar fragments is evident - in some
cases, euhedral dolomite crystals have formed small re-entrants
into feldspar fragments. The detail •f the feldspar-dolomite
boundary is often very intricate.

"The amount qf replacement is indeterminable. It
seems that quartz has been replaced more easily than
feldspar."

There are numerous variations in the thickness of
the Arkose Member; many of the variations are visible
without measurement. Four . se -Aions have been measured in the
Oorabra Arkose Member in the Elyuah Range, all of them on the
eastern limb of a synclinal structure. One of these was
measured by Madigan (loc.cit.) who quoted a thickness of
20 feet. In addition tik the thickness Of 83 feet recorded in
the type section (XI) the following, were measured during 1957:

Section X2 - 96 feet

Section X6 - 102 feet.

In the Mopunga Range the Arkose Member is much
thicker than in the Elyuah Range, but it has not been
measured yet. In the Jervois Range a thickness of 110 feet
was recorded_in Section X20, (Fig.12), but the figure is not
regarded as reliable, because of poor outcrop.

The Shale Member----------

Poor exposures of this Member prevent the selection
of a type section in the locality of that of the Arkose Member.
The type section (X23) of the upper member is located about
9i miles east of Grant Bluff and 400 yards north of the main
road to Lucy Creek Station Homestead (Fig.14). The type
section is in the bed of: a creek which flows past the western
end of a prominent outcrop of Oorabra Arkose; this outcrop
is the third from the east of several small but prominent
outcrops of arkose in this area.

At the locality, the sequence faces north but
dips south duo to folding against the ,Amka Granite. The
top of the type section is marked by a cairn erected on the
western bank of the stream and on the strike of the top bed of
the member. The sequence, in descending order, consists •f:

Thin-bedded, grey-brown, laminated quartz sandstone of
the Grant Bluff Formation conformably overlying

22 feet of green and grey micaceous shale with numerous thin
bands, ranging from * inch to I inch, of grey
sandstone;

11 feet of green and grey micaceous shale with some lenses,
3 inches thick, of grey quartz greywacke; well-
developed tension joints;
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17 feet- of green and grey micaceous shale with some red shale
near the base of the interval; a few lenses of
grey quartz greywacke;

32 feet of green and red shale;

2b feet of green shale;

7 feet of red shale, with some green shale;
conformably overlying the arkose member.

117 feet^thickness of type section of shale member.

The lithology of the shale Member is fairly uniform.
The main change is in the proportion of thin beds of sediment
similar to those near the base of the Grant Fluff rormation
that are contained in it. Variations in this proportion may
be more apparent than real because the Member does not crOp out
well. For the same reason, variations in thickness cannot be
ascertained. reliably. The following sections have been
measured but of these only X3 is regarded as reliable, and it
is incomplete. The Member is generally of the order of 350 1

thick in the main Ranges.

Elyuah Ra.^X3 - 150 feet^(incomplete) .

x6 — 350 "^(full section)

'Xl6 - 235^(incomplete)

Jervois Re.^X15 - 270 "^(incomplete)

X20 - 353 "^(full section)

t.)

^

^ The Member was ntt measured in the Mopunga Range.

The Grant Bluff Formation

This formation is here named and defined as the
sequence of quartz sandsttne, quartz greywacke, siltstone,
shale and thin algal dolomite conformable between the Elyuah
Formation below and the Mt. Baldwin Formation above. The name
is taken from Grant :bluff, a prominent hill near the north-
western end of the Elyuah Range. Grant Bluff is capped by
sediments of the lower part of the Formation.

The conformable and gradational nature of the
contact between the Elyuah Formation and the Grant Bluff
Formation may be observed at many localities in the Hopunga,
Elyuah and Jervois Ranges; contacts of similar nature between
the Grant Bluff and Mt. Baldwin Formations has been recorded
at one locality only. This locality is in the Elyuah Range
and the type section of the Grant Bluff Formation is at this
place.

The lower part of the Grant Bluff Formation generally
crops out fairly well as a series of prominent bands which can
be traced for miles (=-10-or Ritectzecgale4th -1;T:e=1) in the scarps of
the Mopunga, Elyuah and Jervtis Ranges. The base of the
Formation is placed at the ley/est of these prominent bands of
brown-surfaced, grey quartz Sandstone. Over the many miles
where it is exposed, the stratigraphical position of the base
of this band may vary slightly; nevertheless the band is a
good marker and makes a very convenient base to the Formation.

The .type_section of the Grant bluff Formation is
located about 10 miles south east of Grant Bluff ! The base is
located about 250 yards north of a prominent tributary of
Thring Creek; this tributary drains part of the'Elyuah Range



- 26-

and the upper :part of the type section was measured along
its southern bank. The location of the type section is shown
on Fig.15.^The type section is a continuation of Section
X3 whose base in this locality is marked by a cairn ef stones.

In descending ,order, the type section consists of:

Transition beds of the •Mt. Baldwin Formation conformably
overlying

2 feet of medium-grained, grey-green quartz greywacke;

19 feet of laminated, undUlate-bedded, medium-grained
micaceous quartz graywacke with abundant mud
pellets and some ?worm trails;

31 feet of strongly-laminated, medium-grained, micaceous
quartz greywacke with ?worm trails, mud pellets
and disc-like forms about i inch in diameter which
may be of organic origin; the laminations are
grey (3/32 inch) and brown (1/32 inch);

4 feet of brewn, thin-bedded dolomite with thin bands of
laminated ., grey quartz sandstone. (Sample
No. Ha 154);

16 feet of finely-laminated, grey, micaceous quartz sandstone
with abundant ?worm trails and mud pellets, and
thin be(9.s and 7..enses of brown dolomite;

10 feet of laminated, brown, undulate-bedded, dense dolomite
with thin bands of laminated, grey medium-grained
quartz sandstone;

foot of light-brown siltstone;

i foot of micaceous, glauconitic sandstone;
L. feet of light-brown siltstone with a few thin bands and

lenses of grey, undulate-bedded, laminated
quartz greywacke;

13 feet of bright blue siltstone with several thin bands of
grey, laminated, medium-grained, undulate-bedded
quartz sandstone;

2 feet of light-brown siltstone;

1 foot of dense, brown d4lomite with manganese staining;

3 feet of light-brown siltstone; .

1 foot of dense, brfwn dolomite with. dendritic manganese
stainingsi

a
3 feet of light-brown siltstone;
1
2 foot of micaceous, glauconitic quartz sandstone.

(Sample No. Ha 131);

20 feet of light-brown siltstone;

foot of dense, brown dolomite with dendritic manganese
markings, (Sample No. Ha 136); rare algae in
this bed;

69 feet of blue-grey siltstone;
5 feet of weathered, brown quartz siltstone;

10 feet of poorly-outcropping blue and brown siltstone;

15 feet of green, purple and brown weathered siltstone with
secondary gypsum c A few thin bands of grey
quartz sandstone;

49 feet '?-f laminated, undulate-bedded, mainly medium-grained
quartz sandstone with abundant ?worm trails; some
coarse-grained beds of similar rock;
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19 feet of coarse-grained, grey, cross•bedded quartz greywacke
with mud pellets and asymmetric ripple marks;

14 feet of coarse-grained, hard, grey quartz greywacke; this
forms a prominent marker bed;

17 feet of medium-grained, cross-laminated quartz greywacke;
some beds have limonitic cement;

34 feet of hard, medium-grained, undulate-bedded laminated
quartz sandstone with numerous small lenses of silt;

^

62 feet^concealed;

2* feet of hard, undulate-bedded, medium-p:rained, micaceous,
gi, ey quartz sandstone;

^

2 feet^concealed;

5 feet of finely-laminated, grey, very undulate-bedded
quartz sandstone;

^7 feet^concealed;

6 feet of hard, grey, laminated, medium-grained quartz
sandstone. (Sample No. Ha 121); beds show large-
scale undulations;

^

10 feet^concealed;

1 foot of hard, grey, laminated, micaceous, medium-grained
quartz sandstohe;

^

15 feet^concealed;

1 foot of hard, laminated, micaceous, grey, medium-grained
quartz sandstone;

^

11 feet^concealed;

7 feet of hard, grey, laminated, medium-grained quartz
sandstone;

^

23 feet^concealed;

20 feet of hard, grey, finely-laminated, undulate-bedded,
medium-grained quartz sandstone;

this foriLs a prominent band.

533 feet^thickness of tzap_scct.ion. of Grant Bluff Formation,

Elyuah. Formation conformably underlying.

sample No. Ha 121 is typical of the dominant rock
type ef,the Grant Bluff Formation. The specimen has been
described by D.R. Woolley. The description is:

'Thin Section. An interlocking mosaic of quartz grains
constitutes about 90% of the rock. Many of these grains
are the original elastic grains, lying so close together that
there is no interveLing secondary quartz. Many of the
original grains, which are sub-rounded to rounded in outline,
show secondary regrowth.

The elastic grains range in size from 0.05 mm to

^

0.1 mm.^Tho elastic quartz is usually quite clear and in
many cases the continuity of the secondary quartz with the
elastic grains is so perfect that no boundary can be seen
between them.

There are a few scattered grains of muscovite,
biotite and tourmaline but these together constitute not
more than 1% of the rock. About 10% of the rock is composed
of rounded aggregates of an opaque mineral which is white to
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pale yellow in reflected light. The mineral has not been
definitely identified but is thought to be a clay mineral.
The aggregates sometimes have a core of limonite. About 4%
of the rock is made up of small, isolated grains of limonite.

The rock is a fine-grained auay.tz sE:,ndstone."

Variations in the Grapt Bluff Formation:^The lithology of_
the basal part of the Grant Bluff Formation is much the same
at all localities and is similar to that of Sample No. Ha 121.
This rock type recurs highr in the Formation but does not
always crop out well, Three,pections measured in the
Formation are shown in Fig.,  this shows good correlation
between two thin bands of dense, brown, algal dclomite
located in Sections X 3 and X 10. In the Elyuah Range this
band of diplomite is fairly persistent and is usually the only
part of the middle portion of the Formation which crops out.
In the Jervois Range the dolomite does not crop out strongly
at the locality of X 10 (Fig.16).

In section X10 the top of the Grant Bluff Formation
differs from that of the type section; elsewhere in the
jervois Range and at localities east of this area the tel.)
differs. North of Unca Creek the top beds of the Formation
become coarser. The top of the Formation is there placed
at the first definite chocolate or red-coloured arcnite or
shale encountered in the section. APart from this problem
there is one of increasing thickness of the Grant Bluff
Formation and decreasing thickness of the overlying
Mt, Baldwin Formation; e.g., Section X 5, measured in the
locality shown in Fig.17, contains 740 feet of Grant Bluff
Formation, and the base is not exposed. The thickness of the
overlying Mt. Baldwin Formation, in this section, is 680 feet;
this figure is less than normal.

A similar situation has been observed in the
Keepera Ridges, some thirty miles to the east, (on the
Tobermory four-mile sheet) and in the Mopunga Range. At
these two localities no sections have been measured and
therefore the precedang statements cannot be verified with
figures at this stage of the investigation, But at both
localities there is an obvious thickening of the Grant Bluff
Formation and a thinning of the Mt. Baldwin Formation. In
both localities, too, the Elyuah Formation is present; it
is not present, op at least not recognised, in Section X5, and
in this place th2c,, Mt. Baldwin Formation may be thinner and the
grey quartz sandstone may have been deposited instead of the
shale (which contains beds of grey quartz sandstone) of the
Elyllah Formation,

The Mt. Baldwin Formationa^. .6

The Mt. Baldwin Formation is here named and defined
as the sequence of dominantly red or chocolate-coloured shale,
siltstone, quartz sandstone and quartz greywacke, with some
green shale and quartz greywacke and some yellow dolomite,
which lies conformably upon the Grant Bluff Formation and
which is conformably overlain by shales and limestone of an
unnamed formation equivalent to the Sandover Beds (Oplk, 1956).
The name is taken from Mt. Baldwin, at the south-eastern tip
of the Elyuah Range; here the Formation crops out but the
section is not complete.

The definition of the Formation may be slightly
modified as a result of checks made in 1958. It is believed
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at present that brachiopods and other shelly fossils in sample
Ka (refer Sheet Yo.2) are within the Mt. Baldwin Formation
and at an estimated LOO feet from its top; an alternative is
that beds of indubitable Mt. Baldwin lithology which occur
above the beds where the fossils have been located may be in
their present position because of strike faulting. The fossils
in sample H 41 have not yet been identified and to avoid any
possible confusion (which could give an incorrect picture of
much of the Palaeozoic stratigraphy of C ntral Australia as a
whole) should these fossils belong to the normal faunas of
lower Middle Cambrian age, the present definition of the
Formation makes no reference to fossil content. Therefore no
actual type section of the Mt. Baldwin Formation will be
described at present; for the purpose of illustration of the
lithological units a section is described in this report. It
is located near Mt. Baldwin but does not illustrate the
normal thickne-3s of the Formation. Regardless of the outcome
of the chocks to be made in 1958, another section nearby will
be available later for the type section of the Formation and
the name "Ij.t. Baldwin" will stand.

On aerial photographs the Mt. Baldwin Formation has
a dark pattern, relieved at numerous places by a light-coloured
pattern which is due to either purplish-white arenites and/or
long lenses of dolomite. The measured section of the Formation
(Section X19) is located on the south-western flank of
Mt. Baldwin, in the banks of the second gully from he tip of
the mountain, (refer Fig.13).^A cairn is located on the
south-east bank of the gully and is 6 feet (stratigraphically)
above the base of the section. Neither the top nor the bottom
of the Formation is exposed at this locality.

The sequence, in descending order, consists of:

Top of mountain.

13 feet of flaggy, hard, medium-grained, cross-bedded purple
quartz sandstone with symmetrical ripple marks
and some mud pellets;

7 feet of medium-grained, silty, purplish-grey, silicified
quartz sandstone with some mud pellets (Sample No.
Ha 127);

35 feet of hard, purplish grey, medium-grained, cross-bedded,
laminated, massive-weathering silicified quartz
sandstone, with some coarse-grained quartz sandstone;

25 feet cf grey, sometimes brown, massive-weathering, partly
friable, medium-grained quartz sandstone, with
some coarse-grained rock of similar typo;

25 feet of purple, hard, laminated, medium-grained quartz
sandstone;

35 feet of finely•laminated, cross-bedded, chocolate-coloured
quartz sandstone with much mica on plane surfaces,
and ripple marks;

25 feet of poorly-outcropping, finely-laminated, medium-
grained auartz sandstone;

1 foot of hard, medium-grained, chocolate-coloured quartz
sandstone with beds "rolled into balls";

L. feet of poorly-outcropping, laminated purple medium-grained
quartz sandstone;

3 feet of hard, medium-grained, chocolate-coloured quartz
sandstone with beds "rolled into balls";

2 feet of red - siltstone, with some -; 12- inch beds of yellow
siltstone;
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20 feet of light-purple, fine-grained, laminated quartz
sandstone;

2 feet of hard, medium-grained, chocolate-coloured quartz
sandstone with beds urolled into balls;

25 feet of dark red, hard, medium-grained, micaceous, quartz
sandstone with abundant brown spots 1 inch in
diameter;

22 feet of hard, dark red, cross-laminated, micaceous medium-
rained quartz sandstone with abundant brown snots

•u inch in diameter; some ripple marks;

18 feet^concealed;

2 feet of hard, laminated, medium-grained, chocolate-
coloured Quartz sandstone;

30 feet^concealed;

2i feet of hard, laminated, medium-grained, red quartz
sandstone;

foot of yellow, laminated, medium-grained greywacke;

16 feet of alternating bands, ranging in thickness from
foot to 3 feet, of red siltstone and yellow

greywacke; 2 feet above the base of the interval,
a 6 inch band of hard, medium-grainod, dark red
quartz sandstone with beds "rolled into balls";

16 feet of chodolate-coloured, medium-grained greywacke with
some beds of red siltstone;

15 feet of finely-laminated, chocolate-coloured quartz
sandstone;

14 feet of finely-laminated, crass-laminated, medium-grained
purple Quartz sandstone with small lenses of
yellow, medium-grained greywacke;

1 foot of red siltstone;

10 feet of laminated, cross-bedded, medium-grained purple
quartz sandstone with small lenses of yellow,
medium-grained greywacke;

6 feet^concealed;

12 1,- feet of finely-laminated, cross-bedded, purple quartz
sandstone with small lenses of yellow medium-
grained greywacke;

j- foot of yellow, finely-laminated greywacke;

17 feet of laminated, cross-bedded, medium-grained, purple
Quartz sandstone with small lenses of yellow,
medium-grained greywacke;

6 feet of rod, laminated, medium-grained quartz sandstone;
7 feet of medium-grained, red, laminated, micaceous

greywacke with abundant brown spots;

Soil covering underlying rocks.

428 foot^thickness of partial section.

Sample No. Ha 127 has been described by
D.R.G. Woolley,as follows:

Tand_qaccimen. This is a pinkish-brown, medium to coarse-
grained arenite with rounded clastic grains of quartz as the
main constituent. There are also scattered grains of clayey
material, and some mud pellets up to 5 mm long.
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"Thin Section. The Slide is composed almost completely of
quartz. The major portion of this is in the form of sub-
rounded to rounded clastic grains ranging from 0.1 to 1 mm
long. They have a moderate to good sphericity, but are only
moderately well-sorted.

'Most of the quartz grains are limpid and clear,
that it is not uncommon to find grains which are slightly
cloudy. There is practically no limonitic coating on the
grains. The majority of the fragments show undulose
extinction and some show signs of more intense strain.

'Nearly all of the grains show secondary growth
of quartz, thus forming an intealocking mosaic of quartz grains.
A few crystal faces have been developed by this secondary
quartz, but these are rare.

From 2% to 3% of the rock is composed of sub-
rounded grains of meta-quartzite; their size ranges to 2.5 mm
in length but most of them are slightly less than 1 mm in length
Very rare flakes of biotite, which are probably clastic, have
been recognised.

"One feature of the rock is the presence of 1% to
2% of rounded particles of siltstone 9 fine-grained and micaceous,
up to 24 mm in length. This material is too fine-grained to
be determined adequately, but silt-size particles of quartz,
and a substantial proportion of micaceous minerals, are
present."

At several widely-separated localities, samples
have been collected from the Mt. Baldwin Formation, Upon
microscopic examination it has been found that many of these
are essentially similar and the description of o.l.e often
fits another. Nos. Ha 124 to 128 inclusive have been
examined by D.R.G. Woolley.^The description of Ha 124
(obtained near the base of the Formation in Section X 15) is:

"Hand Specimen. This is a thin-bedded, fine-grained arenite,-
containing lenses of well-rounded quartz grains up to 4 mm in
length. There are also rare sub-rounded feldspar fragments
about 2 mm long scattered through the rock, which is a reddish
brown colour.

"Thin_qection. Quartz constitutes more than 90% of this rock;
the greater part of this percentage is in the form of sub-
rounded and sub-angular elastic fragments with a low to
moderate sphericity. These range from 0.05 mm to 2 mm in
length. They are generally clear but a slight cloudiness
from inclusions is not unommon. The grains which have a low
sphericity tend to be aligned parallel to the bedding planes.
Some grains show undulose extinction but these are few in
number; some grains have an irregular fracture pattern with
small amounts of chlorite developed along the fractures.

The amount of quartz cement developed in the
interstitial spaces is less in this specimen than in some
other specimens of this Formation, e.g., Nos. Ha 125 9 127 and
128. This follows from the poorer sorting of Sample No,
Ha 124, which allows a much closer packing of the elastic
fragments. There is some interstitial quartz but it is not
always in optical continuity with the adjacent grains.

'Another feature which decreases the amount of
siliceous cement in this specimen is the presence of small
flakes of muscovite, and also small flakes of a greenish-brown
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mineral which is probably chlorite. Also found in the inter-
stitial spaces are small nodules and streaks of brownish-
yellow limonite. Most of the limonite is concentrated around
the edges of the elastic quartz grains but some is also
present within the matrix. The matrix forms only a small
proportion from 3% to 5% of the whole rock.

"A small amount, not exceeding 2%, of feldspar is
present in this rock. It forms sub-rounded elastic fragments
about 0.3 mm in length; some of these show the typical
polysynthetic twinning of microcline. Some of the fragments
are of plagioclase feldspar but they are too small for a more
detailed determination.

"There are rare grains of biotite, forming less than
1% of the rock. The medium and fine-grained fragments in the
rock are segregated to some extent and the effect is of fairly
distinct finer and coarser bands. The best-developed coarse
band is 2 mm thick. Thus there is some indication of graded
bedding.

The rock is a ala..artz_sandstone."

The :transition beds between the Grant Bluff and
Mt. Baldwin Formations—Tensu strictu) do not crop out
strongly and are not a mappable unit. Because they show more
affinities to the Mt. Baldwin Formation than to the grant
Bluff Formation, they have been included in the former. In
a continuation of section X3 above the Type Section of the
Grant Bluff Formation the transition beds are fully exposed
and a section was measured in them. This section , in
descending order, consists of:

Chocolate-celoured shales conformably overlying

soft, green, friable coarse quartz greywacke;

soft, yellow, laminated, micaceous siltstone;

soft, yellowish-green, coarse to very coarse-
grained, quartz greywacke;

chocolate-coloured, coarse, subrounded, micaceous,
laminated quartz greywacke;

soft, yellow, micaceous siltstone;

coarse-grained, yellowish-green, soft, friable
quartz greywacke;

soft, yellow, laminated greywacke-siltstone;

(Sample No. Ha 129);

soft, laminated, yellow and purple siltstone;

coarse-grained, yellowish-green, friable greywacke;
concealed;

dark green, friable, fine greywacke-conglomerate;

soft, yellow, laminated micaceous siltstone;

greenish-yellow, medium-grained, massive-
weathering quartz greywacke. (Sample No. Ha 123).

1 foot of

6 feet of
1 foot of

20 feet of

9 feet of

2 feet of

9 feet of

19 feet of

foot of

10 feet

2 feet of

4 feet of

5 feet of

•^89 feet
^

thickness of transition beds.

conformably overlying
9 feet of grey-green quartz greywacke at the top of the

Type Section of the Grant Bluff Formation.
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In this, section of the transition beds the greenish-
colour'ed quartz greywacke, greywacke and greywacke-conglomerate
provide distinctive marker beds; one 02 more o2 them have
been recognised at other localities, e.g., Jervois Range, and
they provide a good guide to the stratigraphic position within
sections. Sample No. Ha 123 has been described by
D.R.G. 1:!oo11ey thus:

"Hand . Upcimen. A medium-grained, very friable', poorly-sorted
arenite containing white specks of argillaceous material, and
with a considerable amount of fine-grained limonitic matrix.
The colour is a light khaki.

"Thin Section. Clastic quartz grains, mostly sub-rounded but
some angular, constitute about 05% of the rock. The grains
range in size from 0.1 mm to 008 mm, but most are between
0.3 mm and 0.6 mm. The grains have a low to moderate
sphericity. Many of the grains show undulose extinction, and
fracturing of varying degrees of intensity. Most grains
contain a few inclusions, and some are quite cloudy.

The remainder of the rock consists of a fine-
grained matrix. In many places limonite forms a high
percentage of the matrix and masks the nature of any other
minerals present. The limonite is not evenly distributed.
In patches where limonite is absent, or present in small
quantity, the dominant mineral is kaolinite. This occurs
in flakes whose size ranges from sub-microscopic to 0.1 mm.
Part of the matrix is too fine to be determined but from the
general interference colours shown it is thought to consist
of kaolinite and/or quartz.

There is no feldspar in the slide, but rarely some
authigenic muscovite replaces what may be feldspar minerals.

The rock is a medium-grained quartz greywacke."

Sample No, Ha 129, obtained from the transition
beds has also been described by D.R.G.

"Hand_qaecime:n. This is a yellow, fine-grained, finely-
laminated politic rock. The bedding planes have much
muscovite.

'Thin Section. The most abundant mineral is quartz; it
constitutus about 60% of the rock. It is mainly of silt size,
and sometimes fine sand size, particles which are sub-angular..
The matrix is generally fine-grained and its nature is ofter:
obscured by limonite, which forms about 30% of the total.

"A greenish-brown mineral, with no apparent crystal
form, is present in irregular masses between the quartz grains..
This mineral may be chlorite. Fine-grained muscovite is
present throughout the matrix. Some kaolinite is present but
its percentage is impossible to estimate, due to the masking
effect of the coloured minerals. Some of the kaolinite replaces
feldspar. The rock is a zrqyyracke7si1tstone;."

Variationp_in^Baldwin Formation: A feature of some
beds of the Formation is the presence of glauconite. This is

tr,^not shown in the samples already described, but has been
determined in thin sections of other samples of the
Formation, e.g., Ha 125 which contains 2% to 3% of pale
green glauconite. The glauconite has been observed, in hand
specimen, mainly in the dark red or dark chocolate-coloured
beds of the Formation; the colour of these beds makes the
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glauconite difficult to observe and it is therefore possible
that the mineral is more prevalent than Observation auggnsts.

Three complete sections have been measured in the
Formation, namely X5, X10 and X21. The locations of these
sections are shown on Figs. 17, 16 and 18. The thicknesses
are as follows:

r^680 feet

X10^1200

X21
^

2200

In X 5 and X 10 the base of the Formation is
difficult to place but it is wihin an estimated 50 feet of
the one selected. All three sections have one feature in
common, namely a sequence of chocolate shale and siltstone,
poorly outcropping, with two prominent ridges formed of red or
chocolate-coloured quartz sandstone and/or quartz greywacke.
Near the top of each ridge, the arenites range towards purple
and grey colours.

All of the sections contain a proportion of
concealed outcrop and this may account for some of the
discrepancy between the thicknesses of X 10 ard X 21. In the
Elyuah Range the full section of the Formation, which has not
yet been measured, is estinated to be at least 1200 feet
(about 800 feet has been measured already). The thin section
measured in X 5 succeeds one where the Grant Bluff Formation
is abnormally thick (refer page 28).

6^A comparison of sections X 5 and X 10 is shown in
Fig. \. In X 5 there is no green siltstone and no dolomite,
as recorded in X 10, but X5 is coarser in general and contains
arkose. The Formation becomes coarser north east from Urica
Creek in the Jervois Range. Beds of green siltstone have .
been recorded in X 21 but not in either the Mopunga or Elyuah
Ranges. No section has yet be -rn measured in the'Moplpga-Range
but the Formation in that locality is visibly thinner than in
the Elyuah or Jervois Ranges, but the overall lithology is
similar.

4Vilof the Mt. Baldwin Formation.^Detailed palaeontological
work has not yet been done on shelly fossils (Sample H 41)
located in the Elyuah Range and therefore no precise upper
limit to the age of the Formation is available. The fossils
are unlike those of lower Middle Cambrian age previously
reported from the Huckitta area (Casey et al, 1956); they may
be of Lower Cambrian age or may be very early forms of lower
Middle Cambrian age. Sections X5, X10 and X21 are succeeded
conformably by a sequence of shales which contain fossils
diagnostic of lower Middle Cambrian age (personal communication,
J. Gilbert-Tomlinson) and in the opinion of the authors part
at least of the Mt. Baldwin Formation is of Lower Cambrian age.

Middle tollpler Calmbrian Sediments.

The Cambrian geology of the Huckitta-Marqua region
has been described briefly by Casey and Gilbert-Tomlinson
(1956, pp.55-7)4), and they listed the localities where fossils
were discovered. Some of these localities, namely H 4, 5, 6,
7, H 11, H22, and LC 1, 2, 3 and L. have been plotted •n Sheets
I-IV of this report.
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In several localities the Mt. Baldwin Formation is
conformably overlain by a sequence of shale with thin
coquinites, of lower Middle Cambrian age. It is overlain by
a sequence of blue-grey limestone with lenses of sandstone in
its upper part containing fossils of both middle and upper
Middle Cambrian age. This sequence, in turn, is overlain by
a thick succession of dolomite, dolomitic limestone and
limestone, from which the only identifiable fossils are the
algal form Collenp. The fourth unit in the succession is a
sandstone containing Upper Cambrian fossils at H 6, LC 2 and
LC 3.

Work done on all of these units in 1957 was
insufficient to complete their mapping over the Huckitta four-
mile Sheet and it was considered advisable to refrain from
formally naming the units until the completion of their mapping.
Therefore the units are described generally, and the more
important results presented.

(1)^.11.p.19:411...-t.2.- i -0-1,:n,..1imes:.t.on... ,,,CsolLie. „_ .cosiu.inoicil:^This
unit crops out on the north-western slopes of the Jervois
Range and to both the east and west of that Range; it has
been recorded to the east of Point Spring and in the Mopunga
Range it may be represented by a sequence of silicified shales.
It has not been recurded in the Elyuah Range.

Where the sequerce has low dips it has been deeply
weathered and silicified and there the outcrops consist of
mainly small, angular fragments of chart, white or yelllw in
colour; the limestone bands in such areas are often completely
ferruginised. But where the sequence is steeply dipping,
the original beds are more discernable (Presumably the
weathered portions have been removed) and they often contain
a rich, well-preserved fauna, mainly of trilobites. In the
chert fragments fossils are hard to find but some of the less
silicifl,ed fragments which can still be split usually contain
ene or more fossils.

During 1957 the following samples were obtained
from this sequence: H 42, 44, 45, 46, H 48, 49 and H 70.
Detailed work has not yet been done on these samples but the
age of the fauna is lower Middle Cambrian (Personal communi-
cation, J. Gilbert-Tomlinson).

Samplo H49 is a limestone ccquinite. The limestone
is blue-back, ?bituminous and has not 'sem ferruginised
(the dips are low) . Selective ferruginisation of individual
limestone beds is a feature of this shale-limestone sequence.

No complete sequence has been measured; two
pa tial sections are as follows:

160 feet of silicified shale* No fossils
were found.

180 feet of silicified shale with some bands
of ferruginous limestone. 163 feet above the
base, Aa7.(19_21.11 trilobites were located.

At the locality of H 48 (rCfer Sheet 11) Agnost.i_d
trilobites were located within 20 feet (estimated) of the top
of the Mt. Baldwin Formation.

At the locality of H 45, a thickness of 500 feet
is estimated. It is estimated that the complete sequence
would not exceed a thickness of 600 feet at any locality.

X 10
(Fig. 16)

X 10a
(Fig. 16)
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Beds identical in lithology and in faunal content
have been mapped on the southern edge of the Davenport Range
by two of the. ailthors (K.G. Smith and J.W. Smith); farther
south, but fort of the Sandover River these beds have been
given the infoirME1'name "CandoVerBedS“ (Opik, 1956). The
areal distribution of the shale-limestone sequence on the
Huckitta foilr-mile sheet is unknown at present.

(2) Limstone_uniwith_lense.s_of_saadstone: In the Jervois
Range-Lucy Creek-Point Spring area a sequence of blue-black
limestone, with eome large lenses of yellow and brown sandstone
in the upper part, succeeds the above shale-limestone sequence.
The sequence has not been definitely identified in the Elyuah
Range; in the Mopunga Range it is believed to be present but
is part of a sequence of grey limestone, white sandstone and
yellow 0.1tstone.

Two fossil horizons have been identified in this
sequenoe (Casey and Gilbert-Tomlinson, 1956). Fossils of
middle Piddle Cambrian age have been recorded at H 11 and
LC4; these fossils were obtained in limestone below the
sandstone lenses. Similar fossils were obtained in limestone
at H 4, but the position in the sequence is unknown; at this
locality there are no sandstone lenses in the limestone.

,47

From the sandstone lenses, the trilobite AAhcriops.4,s.

has been recorded at H 11 and H 54; the trilobite poapza
was located at H 55, These fossils are dated as upper Middle
Cambrian (personal communication, J. Gilbert-Tomlinson).

No sections have yet been measured in this unit;
it is estimated that the limestone is of the order of 250 feet
thick, and that the sandstone lenses are of the order of
150 feet thick, giving a total estimated thickness of 400 feet.

(3) polom.,itedelomitic_limestone_and_limes.to_ne_unit. :^Thisirsequence succeeds the unit 2-) but the nature of the contact
is not yet clear. Madigan 1932, p.91) considered this unit
to be of Cambrian age; he recorded from it algae and some
specimens which he considered were poorly-preserved
Auh,aeocmathinae. Casey and Gilbert-Tomlinson (1956) rejected
Madigan's interpretation because of the absence of indubitable
Cambrian fossils and the presence of Collenia; this algal form
is "not known to occur with Cambrian fossils" (Casey et al.,
1956). Therefore these authors gave an Eo-Cambrian age to the
sequence. Wherever it was mapped, in 1957, this sequence was
found to lie stratigraphically above fossiliferous sediments
of Middle Cambrian age. The field evidence is as follows:

(a) in the Elyuah Range the local base of the formation
is an estimated 500 feet stratigraphically above
shelly fossils found at locality H 41.

7
(b) the base of section X 13 (refer Fig.) is

stratigraphically above blue-black limestone
s•'^ which contains shelly foasils.

(c) the fossiliferous sequence beginning at H 48
dips beneath the base of the dolomite formation.
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(d) in the area where the Collenis, as described by
Casey and Gilbert-Tomlinson,were obtained the
sequence faces north but dips south (refer Fig.7).
In this sequence the dolomite formation lies
stratigraphically between Middle Cambrian
limestone and Upper Cambrian sandstone.

From the locality near H 4, the dolomite formation
can be traced, on aerial photographs, to a locality a few
miles beyond Huckitta station homestead.^To the east, the
formation probably extends unbroken to Lucy Creek station
homestead, but further ground examination is required to prove
continuity in this direction. Some confirmation is available
from locality H 11, where Upper Middle Cambrian sediments dip
beneath a dolomite formation.

The locality where. Madigan (1932) reported ?Archaeo-
cyathinae was not examined, and no fossils except algae were
found in the formation. Nevertheless, the stratigraphical
position of the formation is unequivocal and it is of Cambrian
age.

Because further work is required, no formal name
is given yet to the formation. leTwo sections, X 8 and X 13 2
have been measured in it.^Figee shows a comparison between
these sections. Neither section is a complete one; neithi,r
base nor top is available in either, but field evidence •
indicates that in X 13 the section is within an estinnted
100 feet of completion.

Section X 8 (Fig. 7) is described to illustrate the
typical lithology of part, at least, of the formation. The
sequence, in descending order, consists of:

Top of hill.

55 feet of ferruginous ? shale;.
54 feet of poorly-outcropping, ferruginous ?shale;
1 foot of ferruginous, micaceous shale;

20 feet of poorly-outcropping, ferruginous ?shale;

1 foot of ferruginous, micaceous shale;

54 feet of poorly-outcropping, ferruginous ?shale;
35 feet of poorly-outcropping, blue, thin-bedded,

fine-grained limestone;
25 feet^concealed;
35 feet of poorly-outcropping, yellow, thin-bedded

limestone;
15 feet^concealed;

2 feet of yellow, laminated, finely crystalline

limestone;
30 feet^concealed;
3 feet of brown, sandy dolomite;
L. feet of grey, thin-bedded, massive-weathering

limestone;

20 feet concealed;

6 feet of brown, sandy dolomite with some aggregations
of sand grains;
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22 feet of grey, thin-bedded limestone with numerous

cigar-shaped lenses of chert;

13 feet^concealed;

11 feet of hard, yellow l thin-bedded limestone;

22 feet^concealed;

5 feet of grey, thin-bedded, massive-weathering
limestone;

65 feet of yellow, laminated limestone with some

dolomite; some lenses of sand and also

of chert;

20 feet^concealed.

25 feet of hard, yellow, thin-bedded dolomite, with

some limestone. Some bands, lenses and

nodules of chert;

66 feet of grey, crystalline, massive-weathering
dolomite in beds up to 3 feet thick; many
nodules and lenses of chart;

61 feet of yellow, finely-laminated, dense dolomite in

bands ranging from 6 inches to 1 foot thick;
numerous chart bands ranging from i inch to

6 inches thick: some at least of these do
not persist down dip. 3 feet below top of
the interval a prominent chart band 6 inches
thick and extending along strike for several

hundred yards;

50 feet of yellow, crystallimD dolomite with some

siderite.; thin chert bands in top 10 feet

of the interval;

25 feet of yellow, dense, laminated dolomite with some

short, thin bands of siderite;

21 feet of cream, finely crystalline dolomite with some

siderite;

L. feet of cream, dense, laminated, sideritic dolomite;
60 feet of grey, crystalline, thick-bedded dolomite,

with some limestone;

15 feet of poorly-outcropping, grey, massive-weathering

limestone, with some dolomite;

845 feet^thickness of partial section.

Soil cover.
•
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The ferruginous beds at the top of X 8 have been
observed towards the top of the formation about two miles
north-west of the locality of H 48; it is probable that the
parent rock type occurs as lenses in the formation. Although
no oolitic beds were observed in either X 8 or X 13, they
have been recorded in the formation at several localities.
Algae are numerous at many localities.

The relationship between the dolomite-limestone
formation and underlying rocks is not clear at all localities.
The following field evidence is available:

(a) 'estward from Point Spring the formation rests
against the Jinka Granite for several miles;
north and north-west of Grant Bluff it rests
against each of the Formations of the Mopunga
Group. In most cases the beds of the formation
face north but dip south. Some signs of faulting
have been observed, but the traces are very
short and no large-scale regional fault is
believed present.

(b) In the region of Huckitta station the formation
appears to be in normal sequence, overlying the
fossiliferous Middle Cambrian sediments and overlain
conformably by sandstone of Upper Cambrian age.

(c) In the vicinity of Lucy Creek station homestead
the formation is in contact with more than one
distinct unit of the Middle Cambrian sequences.
At these localities, some shear jointing has been
observed in the dolomite-limestone formation but
not in the Middle Cambrian limestone.

(d) In the Elyuah Range the formation appears to be
unconformable on underlying sequences, in some
localities. Fig.8 shows one such relationship.
Here the dips in the formation indicate that it does
not conform to the synclinal structure. There is no
evidence recorded to suggest that the beds may be
overturned. Nor is there ahy evidence, in the area
as a whole, to suggest two periods of folding.

It is considered that the dolomite-limestone
formation may have transgressed many of the lower formations
but this does not explain the whole Picture, and further
field work is required to elucidate the problem.

The age of the formation is not precisely known.
Some of it, at least, is Upper Cambrian but whether deposition
of the formation began in Middle Cambrian times is unknown.

(4) Sandstone unit. : This consists of flaggy, glauconitic
sandstone with some thin beds of limestone which is also
glauconitic, in part. The unit has been mapped in several
localities but no sections have been measured in it. It
conformably overlies unit (3). Trilobites, brachiopods and
ribeirioids, all indicative of an Upper Cambrian age, were
recorded from the formation by Casey and Gilbert-Tomlinson.
Additional collections were made from the formation in 1957
but the fauna has not yet been studied in detail.
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Ordovician Sediments:
Fossiliferous sediments of this age

have been reported from the scarp of the Dulcie Range by
Tindale (1931) and Madigan (1932). Joklik (1955) briefly
examined the scarp of the Dulcie Range in two localities and
named the sediments the Dulcie Sandstone. It is not clear,
from Joklik's description, what the Dulcie Sandstone included.
Mapping done in 1957 shows that there are two lithological
units in the Point Spring area: the slopes of the Range
consist of fossiliferous, soft sandstone and glauconitic
limestone but the top of the Range . consists of a brown or white
cross-bedded sandstone in which no fossils were discovered.
In a section measured by Tindale (1931) at Mt. Ultim that
author does not show any fossils in the top sandstone; this
is clear in a diagram accompanying Tindale's report.
Undifferentiated Sediments:

Mt. Sainthill is capped by a thin
sequence of horizontally-bedded, unmetamorphosed arenites.
Joklik (1955, p.32) refers to these sediments, which rest
unconformably on his Saj.nthill Grit, and he states "the age of
the younger rock was not determined". The sequence was
re-examined in 1957; M.A. Condon measured a thickness of
35 feet consisting of 8 feet of pebble conglomerate succeeded
by 27 feet of medium-grained, micaceous quartz greywacke with
occasional, thin pebble bands. Two samples, H63A and 1163B,
were taken 11 feet and 29 feet respectively above the base of
the section. Neither sample contained microfossils but two
?sponge spicules were found in H63B (Irene Crespin, pers. comm.).

No similar sequences were observed in the area
mapped, and no definite evidence of age is available. On the
evidence of the ?sponge spicules the sediments may be of
Cambrian age.

Tertiary Sediments:
•^Brief examinations Were made of thin

deposits of roughly-bedded Chalcedony with nodules and lenses
of silicified limestone. These crop out outside the area
covered by Sheets I-IV and have not yet been mapped fully.
A Tertiary age is assigned because of correlation with the
Arltungan Beds of Madigan (1932b).

StmmarNi. of Thicknesses

Unit

Lk Sandstone

3. Dolomite-
limestone

2. Limestone
'with
sandstone

1. Shale-

,T=qaUiLP'Rao
Not

present

845 1 (X8)

?500

Jcrvois Ra.

Not
present

? 40o

Not^Not
present^measured

895' (X13)

Not
measured

limestone^ ? 500

Mt.Baldwin 800 ?4.00^1200 (X 10)
Fm,

Grant Pauff 530' (X 3)
Fm.

Elyuah Fm. 500'

490 ' (;lo)

530' (X15)

450'

Not^2200'
measured

6801

740'

2701.,
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Stratigrophical Correlations:

At the beginning of the field season all members of
the party accompanied M.A Condon on an inspection of the •
sequence mapped by G.E. Prichard'et al. in the Western
Macdonnell Ranges in 1956. Near the end of the field season
members of the party were able to make numerous aerial
reconnaissances over the Eastern Macdonnoll Ranges, where many
of the formations of the western Macdonnell Ranges and of the
Huckitta area were recognised. The aerial observations were
supplemented by personal communications from N.O. Jones who
had, at various times, examined the Eastern Macdonnell Ranges
on the ground.

It is considered that there is good correlation
between some of the formations of the three areas. No
correlations are attempted between the Cambrian sediments of
the three areas; such correlations will depend ultimately on
palaeontological studies, and not enough of these have yet
been done. The Cambrian may possibly be correlated as a
Group, but any correlation by Formations is premature.

A suggested correlation between sediments of the
three areas is shown in Table 2.

Structure of the Upper-Proterozoic - Palaeosoic Sediments:

In the N.opunga Range the sediments are usually
steeply dipping but in general dips become progressively
flatter towards the Dulcie Range, except that dips in the
dolomite-limestone sequence are steep in local areas. Two
sets of faults, trending west-north-west and north-east
respectively, have affected sediments of the Mopunga Range.

Between the Marshall River and Point Spring, dips
in the Cambrian dolomitc-limestone sequence are usually steep
and the beds are often overturned. Figon shows such a
situation in several formations; this is believed to be due
to the foiling of sediments against the Jinka Granite. In such
a process some local faulting would be expected--- hence the
short traces of fault planes mentioned on 2439 of this report.

The Cambrian dolomite-limestone beds shown in
Fig.811.are, at this locality, near the nose of a west-pitching
syncline; from the nose of the syncline to points east and
north the formation generally has low, rolling dips with some
steeper dips due to slumping.

Between the Marshall River and Point Spring the
Upper Cambrian sandstone unit is tightly folded but flattens
near the scarp of the Dulcie Range.

Fig. sPshows general cross-sections of the Elyuah
and Jervois Ranges. The structure of the Elyuah Range is
synclinal, with low dips on the north-eastern side and steep
ones on the south-western side. In some places on the south-
west, the dips are overturned. In one such place, the Grant
Bluff Formation is in contact with a quartz vein which shows a
pattern of intense shear joints but these are not evident in
the Formation. It would seem that the formation of the
synclinal structure is due to folding movements rather than to
faulting in the basement rocks. However, Noakes, (1956, p.233)
considered that the beds of both the T]lyuah and the Jervois
Range were block-faulted and owed their steep dips to
faulting rather than to folding..
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TABLE - 2

CORRELATION TABLE

AtIe. lestern Macdonnell_Ra ..

(Prichard and Quinlan)

'astern Eacdonnell Rao Huckitta Area

? Eilurian Pertnjara Formation ? Pertnjara Formation

Mareenie Sandstone

Ordovician Larapintine Group ?Dulcie Sandstone

Cambrian Pertaoorta Group •Ross River Group Un-named Group

a)
r2

. 9 Cambrian•

Upper PrOterozoic

Arumbera Greywacke

Pertatataka Formation _. _

Cambrian Quartzite

_^_

Mt. Baldwin Formation

(Grant Bluff Formation
+3 0 Pertatataka "Series")
H
0 C-1 Areyonga Formation (glacial) (of Madigan) Elyuah Formation
SA 0
P-410-1 " Un-named Formation (glacial)
0

t Bitter Springs Limestone Bitter Springs Limestone

11^: t Heavitree Quartzite Heavitl'ee Quartzite =la ...NE.

Archaean Arunta Complex Arunta Complex Arunta Complex
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In the Jervois Range the most prominent structural
features are a strike fault which repeats an estimated 500 feet .
of the Mt. Baldwin Formation, and a fault at the southern end
of the Range at the contact with Archaean rocks. On the
north-western side of the Range dips in Cambrian sediments
gradually flatten and become gently undulating.

-A-Lgo.TqPYI.TP.
Mica and copper are the only minerals of economic

importance which are Produced at present. Lead has been
produced in the past, and iron recorded during the 1957 survey.
This section of the report deals with these four minerals and
with water resources.

Mica:
Most of the Plenty River mica field lies within

the Huckitta four-mile sheet and part of this field is included
in the area mapped in 1957. Joklik (1955) reported on most
of the mines on the field. At the time of joklik f s survey
many mines had been adandoned but some new prospects had been
discovered to the east of the main field; the easternmost
mines were at about the longitude of Mt. Sainthill. To date
no new prospects have been discovered east of that longitude
but it is reported locally that some new prospects and mines
have been worked to the south of the main field and outside
the area mapped in 1957.

Mines in the Plenty River field have been worked by
small syndicates of two or more men; no company operations
have ever taken place. The history of the field has been one
where mines have been declared worked out, one or more times,
but have been re-opened later - in some instarces, by their
former operators. The production from the Plenty River field
has included a relatively high Proportion of ruby mica.

The mica occurs in shoots in pegmatites. The number
of pegmatites in the mica field and outside it is very large and
they exhibit a considerable range in size, both in length and
in width. Some pegmatites are well-zoned with a prominent^•
quartz core. Some areas are riddled with Pegmatites of various
sizes, strikes and mica contents. Many pegmatites are partly
Obscured by soil and there are areas where soil cover is deep
enough to obscure completely the country Pock and any
pegmatites which may be present.

As a result of his examinations in both the Harts
Range and Plenty River mica fields, joklik (1955, p.178)
listed several features which should be borne in mind when
prospecting for payable mica. These were:

(1) The pegmatite should be -
(a) Discordant.

(b) Coarse-grained.

(2) The pegmatite should contain only small amounts of -
(a) Graphic pegmatite.

(b) Biotite.
(3) The pegmatite should be well-zoned.
(4) The presence of a prominent quartz core is desirable.

(5) The predominant feldspar in the pegmatite should be
plagioclase, not microcline.

(6) The presence of some book mica at the .surface is desirable.
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. The Majority of the pegmatites mapped in 1957 were
fine-grained or medium-grained and contained potassium feldspar&
Details of concordance or discordance are not always available •
and zoning is sometimes difficult to establish until the
pegmatite has been opened up. Therefore some initial work is
often required before Joklik's criteria may be used to decide
whether or not work should continue in particular prospects.

The number of miners engaged on the Plenty River
field has dwindled gradually until in 1957 it Was less., than
a dozen. The field party has listed a few prospects which
are worthy of attention, but in general it is considered
necessary to employ some additional methods of prospecting
for new deposits of mica.

Chief one of these additional methods is to employ
a bulldozer to strip soil cover. Another method is to drill
for extensions of known deposits - in several instances
pegmatites have been worked at a few places where they crop
out; there is much untested ground between the workings.
The purchase of either 'nulldozer or drill is beyond the
resources of the average mica miner or syndicate.

Late in 1957 the Geophysical Section of the Bureau
employed resistivity methods on the Plenty River mica field,
to determine whether non-outcropping pegmatites might be
located by this means. The initial test survey was carried
out at thp Paulina and Whistleduck mines. The results were
stated tov be inconclusive. (Tate, 1958/^\

0)

In the field of ordinary prospecting, the authors
suggest that more attention might be paid to the Archaean
rocks e .zposed in canyons where there is a cover of Tertiary
sediments. In many localities the Archaean rocks are capped
by about thirty-five feet of flat-lying, silicified Tertiary
limestone. Erosion of these limestones has produced a very
serrated edge on the cap and revealed the Archaean rocks.
Some successful prospecting has been done already in such
localities, but it is believed that more prospecting could be
done.

The pegmatites listed in Appendix "A" were mapped
during the 1957 field season. Those marked with an asterisk,
namely Nos 2099, 2102 9 2104, 2149 and 2150, are considered to
be worth prospecting. In many of the pegmatites mapped it was
impossible to observe all of the features listed in the Appendix
and therefore geological information on some pegmatites is
incomplete.

Caper:
In the Marshall Bore area some signs of clipper

mineralisation have been observed but these have been mall
quantities of either azurite or malachite in quartz veins and
in barytes veins. No Mines have been worked, and no deposits
of economic importance were recorded in 1957.

In the Bonya area there are a few mines, and several
small, abandoned prospects from which a few tons of secondary
copper ores have been won. The ore occurred in quartz veins
in both metamorphic rocks and in basic igneous rocks. Of the
mines in the area, the 'Bonya' is the largest. At,thiS mine
there are two shafts, one 90 feet deep and the other about
30 feet. At the bottom of the deeper shaft, Which has two short
drives, chalcopyrite has been obtained but only secondary ores
have been sold to date. At the time of the survey the mine
was not in production but the operator intended to begin mining
operations in November, 1957.

•
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The only producing mine in the Bonya area is one
operated by Mr. G. Tilliams. The location of this mine is
shown on Sheet III, on the south-eastern side of a large mass
of basic intrusive rock and about 1* miles north of the
Queensland road, Two shafts have been sunk; each is about
30 feet deep and at this depth chalcopyrite has been found.
Other minerals are azurite, malachite, wolfram, scheelite and
stibnite. The mineralisation is associated with narrow quartz
veins in laminatedcalc-silicate rock. Traces of azurite and
malachite have been recorded over a distance of about two
.miles along the strike of the calc-silicate rock.

The Jervois area is the only producer of copper ore.
In this area there are five mines and some promising prospects,
all located on a synclinal structure in a suite of schists,
calc-silicate rocks and limestones. The trend of the synclinal
axis is roughly north and the regional pitch of the syncline is
nortk. Copper mineralisation has been recorded discontinuously
overa distance of about six miles. The mines, from north to
south are: Reward, Attutra, Marshall, Green Parrot and
Bellbird. TheAr distance from Alice Springs is about 230 miles,
and from Mt. Isa, about 320 miles.^The locations of
individual mines is shown on Fig. 10.

Records of production are incomplete. The available
figure:, indicate that between 1929 and 1939 about 200 tons of
hand picked ore had been sold. About 120 tons of this total
were produced by T. Hanlon, who began mining operations at
the Reward in 1929. Because of the isolation of the area
only high-grade ore was transported from the mines; records
indicate that copper ore containing as much as 33.5% Cu were
sold in these early days.

Since 1954 all of the leases have been held by
Mr. K. Johannesen. For about three years this operator
transported secondary copper ores to Mt. Isa for treatment.
The average grade of Cu ore was 11%.

In 1957 the operator began the erection of an acid
leaching plant at the Jervois mines, with the Object of
producing copper sulphate for sale in Adelaide as fertiliser.
The planned capacity of the plant was one ton of sulphate per
day, produced from about seven tons of average-grade ore.

At the plant the ore is crushed to about half inch
size then leached with sulphuric acid. The resulting liquid
is then pumped into large, shallow, concrete drying pans which
are lined with a plastic material, when evaporation is
complete, copper sulphate is shovelled into drums for shipment
south. At the completion of the survey in October, 1957, about
13 tons of sulphate had been produced but had not been
forwarded for sale. Some difficulties had been caused by the
admixture of blown sand and dust, and additional plant for
washing and recrystallisation were under consideration.

During 1957, brief inspections were made of all the
mines and prospects in the Jervois area, and a detailed
examination of them was initiated. The Reward mine was mapped
with plane table and telescopic alidade, at a scale of 1 inch
to 40 feet. The surface workings at the Bellbird mine were
mapped by a similar method and at the same scale.

Blanchard (1940) mapped the deposits and took
numerous samples for assay. As a result of this work
Blanchard predicted that the grade of secondary copper ore
would fall rapidly within a few feet of the surface. Open-
cut methods used by the present operator have opened much neW
ground, particularly at the Bellbird mine, and it is now
apparent that the grade of ore does not fall rapidly. Therefore
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there are much larger tonnages of saleable ore than hitherto
expected. The remote location of the mines does not enhance
their value.

•
The Reward mine is located on a large hill north of

'Linea Creek. Copper mi=alisation can be traced over a
length of about 600 feet; the average surface Width of the
lode is 40 feet. On the north-eaStern flank of the hill lead
ore has been mined. In the copper ore-body two shafts have
been sunk but both are inaccessible. The deeper shaft is
believed to have reached a depth of 90 feet.

At the Reward mine the country rock is mainly
sericite schist (of. Ha 117 9 described on p.14 as a garnet-
biotite-musCovite-ouartz schist; this is a minor lithology at
the mine); azurite and malachite are disseminated throughout
limey portions of the schist and are concentrated on well-
defined joint planes. There are two sets of joint planes,
roughly at right angles to each other and these facilitate
open-cut mining methods.

The Bellbird mine has been worked extensively by
the present leaseholder. At this mine copper mineralisation
has been traced over a distance of 900 feet in a north-south
line. The present workings are confined to 600 feet of this
distance and the width of the orebody averages 20 feet.
Information on depth is provided by two shafts each 95 feet
deep; these shafts were sunk through saleable secondary ores
until impoverished chalcopyrite was encountered in each at
95 feet. The collar of the southern shaft is at an elevation
of about fifteen feet above that of the northern one. The
object of sinking the shafts was to test the depth of the
first occurrences of chalcopyrite and therefore the shafts were
not continued beyond this stage.

Operations at the Bellbird mine have concentrated on
the open-cut method of mining secondary copper ores.
Stringers of malachite and azurite OCCUT in steeply-dipping
garnetiferous mica-schists and in garnetiferous calc-silicate
schists. Mineralisation has been selective; on the western
side of the ore-body a blue, fine-grained mica schist causes
a complete cut-off of ore.

The faces of several open cuts were mapped. The
deepest open cut is 30 feet. In detail, each face mapped
contains at least 25% of barren ground but copper minerals
occur across the whole of each face per medium of a strong set
of almost-horizontal joints.

In plan, the country rocks show many sharp contortions
and therefore the plan of many of the open cuts has an
arcuate periphery where it follows contortions in ore-bearing
beds. In section, the beds show numerous isoclinal folds.
The regional pitch is to the north but minor reversals of
pitch have been noted in some open cuts and pits.

A feature of ore from the Bellbird mine is its
virtual freedom from Bismuth. The Green Parrot, for example,
contains up to 9% Bismuth in the ore, and lesser amounts have
been recorded from the Reward, Attutra and Marshall lodes.

Discontinuous outcrops of crystalline, barren
limestone were recorded about 20 feet west of the southern
shaft at the Bellbird mine. This limestone was traced along
the strike, to the south-east, for about 400 yards before
being lost under soil cover. On the northern side of the
Reward mine some small outcrops of crystalline, barren limestone
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were noted and several larger bodies of similar material occur
at other mines in the area.

A few narrow pegmatite veins cut the ore-bearing beds
in some localities but the mines are almost entirely free of
any quartz veins. The position of each mine in the strati-
graphic sequence is unknown, and the relative position of the
limestene bodies is unknown. To obtain the overall picture of
mineralisation in the Jervois area it will be necessary to
map the syncline on a scale larger than that (photo scale)
normally employed in the regional mapping of the four-mile
sheet; it will also be necessary to complete the mapping of
the mines and to sample prospects which have not yet been
worked.

Lead:
This has been sold from the Reward mine only, and

only in the early part of the field's history. The available
figures indicate that ore containing up to 67.4% Pb was
forwarded by T. Hanlon.

On the north-eastern side of the Reward mine, lead
ore (pyromorphite) OCCUTS sporadically over a distance of
200 feet; the zone of lead mineralisation is about 5 feet wide.
Several tons of ore are at grass but the present market price
prohibits its sale.

Several thin beds of oolitic ironstone have been
recorded in the fossiliferous Ordovician sediments in the
scarp of the Dulcie Range near Point Spring. A comparison
of specimens from this locality with other samples of ore grade
has indicated that the occurrence is low-grade. No specimens
have yet been analysed, ,Ind mapping of the beds containing
the oolitic ironstone is incomplete.

7;ater Resources:
Because of the almost total lack of surface water,

the pastoral industry is dependent upon supplied of underground
water. This is obtained from bores, and from wells sunk in the
Plenty River bed.

z

The problem of locating suitable sites for bores is
complicated by the fact that, in the area mapped, cattle do not
graze in hilly localities where a good supply of underground
water could be obtained from most bores drilled. For example,
the Cambrian dolomite-limestone sequence, in the more dolomitic
parts of it, is a good aquifer. But there are only two bores
in this formation; both are in the Elyuah Range. There
have been many unsuccessful bores drilled into Archaean rocks
to the south and south-west of the Elyuah Range.

In drilling areas underlain by Archaean rock's,
the aim usually is to obtain water in alluvium above the
bedrock. This is akin to a game of chance; the depth of
alluvium or soil is unpredictable and is known to range from
a few feet to several hundred feet.

Some successful bores have been drilled into Archaean
•^rocks, e.g., there are two at the Jervois copper mines, but

there is always a considerable risk that bores in such rocks
will have a high salt content.

Use has been made of the fresh water which is
available at shallow depth in many localities in.thu bed of



the Plenty River. Some shallow wells have been sunk in the
river bed, and they are equipped with windmills and tank
erected on the bank of the stream. Many prospectors' camps
were supplied in the past from shallow holes dug in the river
bed.

The authors would not recommend the Oorabra Formation
as a source of underground water; nor is the Grant Bluff
Formation likely to be much good One bore has been drilled
into the Mt. Baldwin Formation; • the water was salty and the
yield was very poor. In 1957. this bore was not in use, but
it is used in times of prolonged drought.^The two lower
units of the Middle Cambrian sequence are not recommended;
nevertheless the best bore (No.2) of Lucy Creek station would
appear to have been drilled into the lower Middle Cambrian
shale-limestone :-;equence. The Upper Cambrian sandstone unit
would be a good aquifer but its location generally prohibits
any boring in it. No attempts have been made (and none are
expected) to drill strongly-jointed quartz veins. There are
a large number of these, but their dips at the surface are
very steep and any slight roll beneath the surface would
probably result in failure to hit the target.

A small number of earth tanks have been excavated
but the loss from evaporation is high. Even if scientific
experiments eventually prove a method of reducing loss
from evaporation, it is considered that the area's sporadic
rainfall will always make the pastoral industry dependent
primarily on bores.

Granite Sampling . Progyamme:
To obtain fresh samples of granite and/or other

"hard" rocks for age determination by radioactivity methods,
a trailer-mounted compressor and a jack-hammer were used.
Two specimens, aggregating about 60 lbs weight, were
collected for each sample.

Suitable rocks were selected by a geologist; the
sampling localities were marked on aerial photographs and
later were transferred to a map of the Northern Territory.
The average time for one sampling operation was 30 minutes
(from time of arrival at outcrop to time of departure therefrom);
the lowest time recooded was 20 minutes.

The following granites and/or localities were sampled:

Jinka Granite

Macdonald Downs

Jervois Range

Irindina Gneiss

Aileron

Barrow Creek
Elkedra

Hatches Creek

Mosquito Creek

.Murray Downs

Devil's Marbles Granite

Kelly Well

Tennant Creek
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Field Photo & 8trike of Strike of Mined or^Minerals
Point Run No. Pegmatite country rock prospected Contained
No. (degrees

magnetic)
or foliation
(Fn) (deE;rees
magnetic)

7 13/5115 340° 200^(Fn)

9 sr 285

11 ;; 320-335 275(Fn)

12 ;; 330 55(Fn)
13 310 ?

14 ii 320 Discordant
15 I? 300 20(Fn)
16 ;; 310 Discordant
17 ;; 320 40

17 40 40
21 ;; ? ?
23 360 310(Fn) Mined
25 50 50(Fn) Mined
26 ;; ? ? Mined
27 13/5113 345 65(Fn)^, Prospected

38 ;; 340 270(Fn)

39 :; ? ? Prospected
40 7; 270 ? Prospected
41 270 ? Prospected

43 275 285(17n)
44 H 300 ? Mined
45 cr ? ? Prosj,ected
46 ;; ? ? Prospected
47 270-300 270(F17) Mined
48 ii ? 9 Prospected
49 I; ? ? ;7

50 ■; 270 270 1:

51 ;; Discordant 295
52 1; ? 290 Mined

53 li 230 290 Prospected
57 lo ? t

58 u ? 350 :;

59 s; 9 9 Mined
60 ;; ? ? Prospected
61 ii

? ? ;,

64 14/5077 40 70
66 250 9

67 17
?

? Prospected



— 52 —

Al7PwpDc_ AApont,)

'Field
Point
No.

Photo &
Run No.

Strike of
Pegmatite
(,degrees
magnetic)

?
80

Discordant

Discordant

?

Strike of^Mined or^Minerals
country rock^Prospected Contained
or foliation
(Fn)^(degrees
magnetic)

?

?

300

105

90

69

71

74

75

100

103

1115077
;;

13/5109

13/5111

12/5163

104 ;; Discordant 1050
& conc.

327 13/5117 30 ? gined QFMD

329 ? ?

330 c; ? ? Prospected QFMB

333 14/5073 150-175 ? Prospected QFMB

334
il 90 65 Mined QFMBTBe

336 t; 95 95 UMB

408 13/5119 110 40 Mined QFMB
o CO 409 u 93 ? Mined QFM

410 ;; 125 ? Mined QM

411 1; 80 ? Mined QM

432 10/5013 ? ? OPT

436 1; ? ?

439 il ? (Granite) QFT

440 11 ? 1; QT

472 10/5015 ? i; QF & QT

473 ;I ? s? QT

3000 I? 20 ii QFMT

3002 ? 1; QFT

3115 10/5013 ? i: QFT
3116 1; 140 r'(Joints 140)

3119 ;; .105-120 U(
^1? 105-120)

3122 Si ? 17
• QF

3123 ?
; ; QF

3124 I; ? QFTM 
3126 ;; ? Roof pendant

3130 :; ? ;; QFT
3135 7i ? ? QFT
3138 I; 40 Granite QFT

6
3140 Random 85 QFT
3152 ;1 ;; (Granite QFMT

3154 ;; c; QFT
3159 c? umT
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Field
Point
No

Photo &
Ran No,

APPWDIX

Strike of
Pegmatite
(degrees
magnetic)

A (ConZ.1

M,ned or
Prospected

Minerals
Contained

Strike of
country rock
of foliation
(Fn)^(degrees
magnetic)

3168 10/5013 Random (Granite)
3170 sr 9? 97 QFM
3172 si

3177 " " "

3178 " " QFTCu
3185 s; s; 105 QF
3188 II 135 ?
3193 ? 150
3196 10/5017 ? ? QFT
3197 99 Random (Granite) QFT
3199 " ? 160 QFT
3200 Random (Granite) QF
3202 91 9? il QF
3210 s: " QMT
3211 r i : i; QFMT
1003 13/5125 .^100 10

4
1008 s; ? (Granite)
1012 st 20
1026 10/5009 ? .25
1038 s; 70 ?
1039 I?

? 65
1097 12/5157 Ramifying (Granite) QFMT
1098 9? 19^, QF
1110 12/5161 ? II QFE
1115 17

? ? QF
1121 i f T ? QF
1137 " ? ? QF
1185 15/5115 175 130 Mined QMFB
1253 II ? 90 Prospected QFMT
1254 c 30 Mined QFM
1256 ;I 15 ? Mined QFMT
1257 s; 20 120 Mined QFMT
1258 s; 40 ? " QFMT
1259 s; 160 ? QFMT
1342 it ? 30 sr QPM
T344 1: 150 ? ss QFM

111 1346 9? 20 ? sl QFM
1347 " 70 ? "
1348 40 ? Prospected
2502 9/5071 10 10 QFM



Field
Point
No

Mr.

Moto &
Run No

Strike of
Pegmatite
(degrees
magnetic)

Strike of
country rock
of foliation
(Fn)^(degrees
magnetic) .

Mined or
Prospected

Minerals
Contained

2547 9/5071 110-30 ? QF

2603 10/5007 40-120 ? QFM

2604 120 5

2620 170 65

563 12/5163 230 230

564 77 295 295

621 12/5165 285 275 Prospected QFM

642 11/5193 290 290

645 i? 280 300

719 10/5127 360 360

809 11/5191 320 320

816 ;7 280 280

820 :7 330 330

821 If ? (Granite) QFM

2091 11/5209 20 20 QFMT

2099 II 360 360

2102 ;7 60 75 QFMT

2104 ? 360, C),FM

2105 7; 360 ? QFM

2113 11/5207 240 ? QFM

2115 160 160 UM

2116 Random: ?

2119 5; ;7 100° QFMT

2121 17 ? 10 QFM

2122 ? (Granite) QFM

2125 U 170 ? QFMT

2126 U ? GO

2149 :: 20 20 QT

2150 II 150 ? QFM

2151 ;; 170 (Granite) QFM

2152 II 55 150

2154 If 180 10

2155 1; 170 ?

2156 !t. 165 180

2157 t; 145 ?

2158 II Random (Grsanite)

2167 1? 110 140

2202 77 Random 80

2207 12/5153 N 160

2208 if 55 100

2235 ;; 20 (Granite)
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Field Photo & Strike of Strike of Mined or Minerals
Point RUn No. Pegmatite country rock Prospected Contained
No. (degrees

magnetic)
of foliation
(Fn) (degrees
magnetic)

2244 11/5195 320 320

2251 12/5163 15 15

2251 cc 70 15

2253 30 180

2256 u Random (Granite)

2258 c; 100

2259 :; Random ;?

2260 if 150

2288 tr 310 310

2294 u ? ?

2297 It Random 75 QFT

2302 s? s; ?

2317 12/5155 ? (Granite) (TT

2363 11/5205 70 310

2365 85 310 QFT

• 2366 st ? 120

2379 n Random 105

2380 U 290 290

2381 20 90

2394 it Pandom ? 4.4
2395 t/ (Granite) QFMT

2397 U 295 295

2418 11/5203 ? (Granite)

2421 il ? 320

•
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APPENDIX "B"

De;,-.‘icriptipla_of .,R.ocks jlentioned^T.ext_„...bu-..t;,....not included. iqre

7 n

Field Reference.^Pt. 610, Huckitta 12/5165.

Described by:^-f02. Morgan.

"Hand_qaecimen. On P fresh surface, the rock is seen to be
medium to -Coarse-grained, and basic. It contains tabular
white feldspar, and amphibolite. A faint linoation of the
hornblende may be seen. Weathered surfaces are stained with
hydrated iron oxide.

Thin Section.^In texture, the rock is medium to coarse-
grained, hypidiomorphic and sub-ophitic. Bytownite is
sub-hedral to anhedral, forming vague tabular shapes. Its
refractive index is greater than that of Canada Balsam:
albite and carlsbad twinning is present, while it is biaxial
negative, with 2V 85. Measurement of extinction angles in
carlsbad twins shows a composition of An 72. Hornblende occurs
as subhedra, prismatic crystals, and occasionally as small
euhedral enclosed in feldspar length slow Z 24. It is
biaxial negative, with a 2V 80. Black iron ore forms small,
irregular grains associated with hornblende. Zircon is
present as tiny euhedral prisms, while apatite is enclosed in
feldspar.

The rock is a hornblende gabbrr).

Field Reference:^pt.235e, Huckitta 12/5151.

psscribedjly:^77.R. Morgan.

"H,and_Apecimen. The rock is dark grey, speckled with white,
and is medium-grained and granular. It consists of quartz,
with smaller grains of tourmaline. A slight foliation is
present. Weathered surfaces are stained with hydrated iron
oxide.

Thin Section.^Texturally, the specimen is xenoblastic
and rather inequigranular. A slight foliation can be seen,
shown by some concentration of tourmaline into bands.

Quarts occurs as xenoblastic, amoeboid grains
with sub-sutured margins. Slight cracking may be seen, while
lamellated strained extinction may be seen. There is a slight
elongation of quartz grains in one direction. Quartz sometimes
poikiloblastically encloses tourmaline. The grain size is
0.5 - 0.8 mm.

Tourmaline occurs as rather smaller grains,
0.15 - 0.25 mm in size. The crystals are prismatic with
rounded edges: a slight elongation is present, parallel to
the quartz elongation.

A very small amount of black iron ore is
present as granular grains.

An estimation of the rock's composition is:
quartz, 70%; tourmaline, 30%.

The rock is a tourma,1ine-quartz7hernfel.
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Field 'keference. Pt.315, Huckitta 15/5117.

Described bv.^W.R. Morgan.• _ , _^_ _ .

On a fresh surface, the rock is seen to
be dark, medium to coarse-grained, and basic igneous.
It is composed of black hornblende and white, tabular
feldspar. Weathered surfaces are stained with hydrated
iron oxide.

Thin Section.^Texturally, the specimen is holocrystalline,
medium-grained and inequigranular. The fabric is xenomnrphic-
granular, with hornblende crystals showing some lineation.
Bytownite forms anhedral, rounded crystals and is little
altered. Some albite and pericline twinning may be seen.
Its refractive index is greater than that of Canada balsam,
while'it is biaxially negative, with 2V 30. Extinction angles
in a section normal to the Z bisectrix show a composition
of An 82.^Hornblende occurs as anhedral crystals, often
enclosing blebs of ouLrtz and feldspar, sometimes giving the
effect of a metamorphic sieve structure. Hornblende is
pleochroic: X dark apple green; Y very light olive;
Z light olive.^The.birefringence is 0.019; length slow
Z C 24. It is biaxial negative, with 2V 80. Quartz occurs
in minor quantities as anhedral grains.

Black iron ore forms euhedral to sub-hedral
grains.^Accessory apatite, zircon and sphene are present.4-
An estimation of the mineralogical composition is:
Bytownite 50%; hornblende 43%; quartz 3%; black iron ore 3%;

a^the remainder 1%.

The rock is a hornklonde-lobbro."

Ha 91

Field Reference: Pt.403, Huckitta 13/5117.

scribed r:^Morgan.

'Hand_apcimen: The specimen is light grey and fine to
medium-grained, porphyritic. The groundma8s is composed of
lath-like white feldspar, minute flakes of white mica, and
some darker ferro-magnesian mineral. The grounamass reacts
strongly to hydrochloric acid, suggesting the presence of
calcite - this is confirmed in the section. The phenocrysts
are tabular and white in colour; the largest measures about
1 cm.^The weathered surfaces are stained with hydrated
iron oxide. The rock has a very rough cleavage.

P441 q.P9 -.0- 011:^In texture the rock is allotriomorphic,
inequigranular, the individual grains often being highly
irregular. The rock is medium to coarsef-grained and is
porphyritic; it consists mainly of chlorite, sericite and
calcite. •

Sericite forms roughly tabular flakes
probably pseudomorphing sUbhedral feldspar. It is sometimes
intergrown with calcite, this mineral forming "layer73
running parallel to the sericite's cleavage. The sericite
Is biaxially negative, with 2V 15. Aggregates of fine-
grained, very pale greenish buff to colourless chlorite
are present, often intergrown with highly irregular masses
of calcite - though the latter mineral may sometimes be
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arranged along chlorite's cleavage planes. The chlorite
has a very low birefringence, i.e., 0.003. Its refractive
index iL approximately 1.53.^Quartz is present in minor
quantities, as irregularly-shaped grains, in some places
intergrown with sericite. It has undulose extinction,
and some cracking. Small clots of limonite are evenly
distributed through the rock. Sphene is uncommon, enclosed
in sericite. Apatite is fairly common as euhedral, acicular
crystals enclosed in sericite.

When the slide is examined in ordinary
light, with a lower power objective lens, it gives the
textural impression of being a medium-grained porphyritic
igneous rock, with the sericite taking the Place of feldspar,
and chlorite for the ferromagnesian content. The ratio of
sericite to chlorite is 1:1, hence it is suggested,
tentatively, that the rock was a fine-grained and porphyritic
gabbro. Hence the rock is called a carbonated ., sericitised
and chloritised, fine 7-grained,porphzrit'ic ...ziAr.o."

;71.ag_g

Field Reference: Pt.1522, Huckitta 9/5172.

Described by. :^D.R. Woolley.

'Hand_aecimen.^This is a medium-grained, brownish-
coloured arenite. It is well-sorted and contains scattered
grains of glaueonite.

Thin Section^Clastic particles in this slide are almost
entirely quartz. They are sub-rounded to rounded, and range
from 0.05 mm to 0.4 mm in length. Some grains are quite
clear but most contain at least a few inclusions, and many are
quite cloudy. Some of the larger inclusions appear to be
muscovite, but the majority are too small to be determined.

The interstices between the elastic grains
are filled by clear limpid quartz. This is in the form of
secondary regrowth of the elastic grains and is in optical
continuity with them. Some crystal faces have been developed
by this secondary quartz. The outline of the original grains
is shown by a.thin coating of limonite. This mineral makes
up about 2% of the rock.

The sphericity of the grains varies from
low to moderately high. About 30% have a low sphericity and
most of these are roughly tabular. They show a distinct
preferred orientation parallel to the bedding,

Some of the elastic quartz fragments have
undulose extinction, indicating that the quartz has been
strained, but in most of these grains the effect is only slight.
Some grains also have an irregular fracture pattern and the
are sometimes concentrations of inclusions along the fractures.
There are some strongly shattered grains, but these are rare.

1.bout 2% .-3% of speckled, pale green
glauconite is present, in rounded grains ranging up to 0.04
mm across. Some of the grains have an irregular outline. No
feldspar or biotite is present.^.

t_z_-_sandstone . 
The rock is a well-sorted, medium-grained
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Ha l2

Field Reference: Huckitta 9/5172. X5, 1262' above base.

Described . by:^D.R. Woolley.

"HandZ)_pecimen^This is a reddish-brown medium-grained
arenite, with a limonitic cement..

Thin Section.^This specimen is composed dominantly of .
quartz grains, sub-rounded to rounded, with moderate ta good
Sphericity, which range from 0.06 mm down to less than
0.05 mm in length. Most are in the range 0.3 mm - 0.5 mm.
The number of grains in the' smaller size range is enough to
allow fairly close packing of the grains, so that the amount
of interstitial siliceous cement is low (although not as
low as.in Ha 124). This secondary quartz is often, but not
always, in optical continuity with the adjacent quartz grain.
Strained quartz grains showing undulose extinction are
common but are in the minority. The quartz, in the. clastic
grains is Usually quite clear but a thick coating of ltmonite,
is very common, • A black, opaque mineral, which May be
magnetite, is associated with the limonite in a few places.

Biotite is present, blot very rare. Feldspar
and glauconite are absent but there are one or two grains
of tourmaline..,About 5% of the rock is composed of sub-rounded
fragments of fine-grained metaquartzite, about 0.5 mm long.
The appearance of these fragments is of a fine mosaia of
interlocking quartz grains, earth having undulose extinction.

There are several holes in the slide and these
probably represent soMe of the limonite seen in the hand
specimen, in which it is more abundant than in the slide.
These holes make up about 10%-15% of the area of the slide..

The rorA is a medium-grained _quartz sandstone!'

Ha 128

Field Reference. Iluckitta 10/5017, X11, 442' above base.

Described by:^D.R. Woolley.

"HaLISLecimen.^This is a medium-grained, well-sorted, off-
white arenite. It contains about 10% of white clayey material
in the form of small pellets usually less than 1 mm across.
The remainder is mainly siliceous.

Thin Section.^Quartz is' the dominant mineral in the slide
and most of it occurs as w611-rounded to sub-rounded elastic
fragments varying in size from 0.3 mm to 0.6 mm, • Nearly
all the elastic grains show secondary regrowth so that the
overall a -.2pearance is of an interlocking mosaic of quartz
grains. Very small amounts of limonite are concentrated
round the edge of the elastic grains and many of them are
slightly cloudy with inclusions. These facts allow the
original plastic fragment to be easily seen.

*^ More than half of the quartz grains show
some sign of having been strained. These effects range from
slightly undulose. extinction to cases where a quartz grain
has been completely shattered to a fine Mosaic. Many quartz
grains are present which have a pattern of fractures .
resembling a poor cleavage.. There is no regularity about this,
though, and grains showing*it'have a positive uniaxial
interference figure.
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There is a very small amount of authigenic
muscovite of small dimensions, occurring uithin the quartz
cement, and also a few elastic fragments of muscovite about
0.5 mm long. There are a few (about 2%) sub•rounded fragments
of metaquartzite and in one of these there is a strong
directional orientation of the quartz grains.

No feldspar or glauconite is present.

There are some holes in the slide which
probably correspond to the clayey pellets seen in the hand
specimen. There is no continuity between these holes and
they probably represent individual pellets rather than a
clayey matrix. About 10% of the rock is represented in this
way.

The rock is a moderately sorted LIJAEIE
sandstone. If the percentage of clay material in the pellets
is much more than 10%, then the name quartz greywacke would
be warranted. In view of the lack of this material in the
slide, the former name Is preferred.':
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No. 1.^Typical Outcrop of small -.deaks of Archaean Rocks.

No. 2.^Bellbird copper mine; looking south.
Tripod legs over southern shaft; northern
shaft covered by poles in centre foreground.
Beds dip steeply east.
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No. 12. Mt. Bald-An. Looki,Ag south-west.

No. 13. Laminated arenites of the Mt. Baldwin Formation,
Llyuah Range.

I
t
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