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ABSTRACT

The Oban 1:100 000 Sheet area is in northwestern Queensland between
latitudes 21°00'S and 21°30'S and iongitudes 139°00'E and 139°30'E. The eastern
third of the area is occupied by a north-trending, generally westward-younging
section of the. Carpentarian western succession of the Mount Isa Geosyncline.

The oldest rocks exposed are sediments and volcanics of the Haslingden
Group. Near the base is the 'Malbon Vale Formation', a series of conglomerate,
greywacke, and sublabile sandstone shed when the crystalline Tewinga Group
basement block to the east was uplifted between about 1870 m.y. and 1785 m.y.
The sedimentary enviromment eventually matured and stabilised, and the labile
and sub-labile sediments of the Malbon Vale Formation were overlain by
orthoquartzite of .the Mount Guide Quartzite. The séquence was interrupted by
the outpouring of tholeiitic basalts now forming the overlying Eastern Creek
Volcanics. The basalt flows are interlayered with sedimentary intercalations
which increase in abundance up-sequence. These three formations of the
Haslingden Group were extensively intruded by dolerite dykes. Cessation of
igneous activity was followed by accumulation of thé orthoquartzite and
siltstone of the Myally Subgroup.

Subsequent folding and low-grade regional metamorphism of the
Haslingden Group resulted in the formation of a series of north-trending fold
belts offset by west-northwest transverse faults. The metamorphism was broddly
contemporaneous with intrusion at about 1650 m.y. of the Sybella Granite, a
composite, medium to high-level batholith wifh associated pegmatites and
possible comagmatic volcanics, the Carters Bore Rhyolite. The granitoid rocks
were deformed after their emplacement, indicating at least two periods of
metamorphism.

After uplift and erbsion, shale and dolomitié siltstone of the Mount
Isa and McNamara Groups were deposited in a narrow, north-trending trough.
Basin-and-dome folding and local compression’ of the Mount Isa Group are evidence
of a later stage of defqnmation. -

Flat-lying siltstone, chert, shale, and phosphorite deposited ih the
Cambrian Georgina Basin during a much younger transgression onlap the

Precambrian rocks.
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INTRODUCTION
Location

The Oban 1:100-000 Sheet area (Sheet no. 6755) lies in northwestern
Queensland between latitudes 21°00'S and 21°30'S and longitudes 139°00'E and
139°30'E. It forms the northeastern sextant of the Urandangi 1:250 000 Sheet
area (SF/54-5). Mount Isa is 32 km north of the northeastern corner of the Oban
Sheet area, and the southeéatern corner of the Sheet area is 10 km north of
Dajarra, an important transport centre for stock at the terminus of a branch
from the Mount Isa-Townsville railway line. Dajarra is 900 km west-southwest

of Townsville.
Access

Principal access is via the sealed Diamantina Developmental Road,
which crosses the Sheet area diagonally from northeast to southwest (see Figure
1). More direct access to the Precambrian rocks occupying the eastern third of
the Sheet area is provided by a graded track from Duchess to Mount Guide (via
Bottom Yappo Bore), and a mining company track from Dajarra through td.Blue
Hills and Mount Annable. Several station and mining company tracks branch north
and soﬁth‘from the Duchess-Urandangi road and provide adequate access to the
exposed Precambrian rocks.

The western and central parts of the Sheet area, with extensive black-
soil plains formed on flat-lying to gently dipping Phanerozoic sediments of the

Georgina Basin succession, are well-served by a network of station tracks.

Population and industry

One homestead, Oban, and one outstation, Mount Guide, accommodate the
permanent populatibn of the Oban Sheet area. The sole industry is cattle-
raising, which is carried out chiefly on the Mitchell grass plains of the
western two-thirds of the Sheet area. All mining operations in the area, eg.
at Mount Guide, Moqnt Annable, Bald Hill and Blue Hills, are now abandoned.



Object
The aims of the survey were to:

(15 present a geological map at 1:100 000.sca1e
of the Precambrian rocks; |
. (2) reassess the stratlgraphy, structure,
petrology, and economic potentlal of the
Precambrian rocks, and present an interpretation
of_the geological history of the region;
(3) undertake a geochemical examination of selected rock

units.

Present investigation

This report presents the results of semidetailed mappinglof the,
Precambrian rocks in the Oban 1:100 000 Sheet area, mainly by the author while a
member of joint Bureau of Mineral Resources (BMR) and Geological Survey ofi
Queensland (GSQ) field parties in 1975 and 1976. Reconnaissance tfeverses were
made by'C.M. Mock in 1975 and a series of closely spaced vehicle and foot
traverses with some helicopter 'spot-checking' saw the completion of ﬁapﬁing of
the Precambrian rocks in 1976. The 1976 work was carried out by C.M. Mock with
significant contributions by R.M. Hill (especially on the Mount Isa Group), R.J.
Bultitude (BMR), and T.A. Noon (GSQ). ‘The summary descriptions of the Cambrian
and Mesozoic rocke in the Sheet area are based on the work of de Keyser & Cook
(1972), de Keyser (1972), and Smith (1972), with additional information from
Rogers (1976), and Offenberg (1976). ' '

Colour aerial photographs at a scale of about 1:25 000 were used for
the detailed mapping. Black and white photographs at scales of 1:50 000 and
1:85 000 were.used for the detection of large-scale structures. Soil.boundaries
in the western part of the Sheet area were determined by colour airphoto-
interpretatidn.‘ The geologlcal overlays were compiled by P L. Blythe on photo-
scale bases enlarged from 1:100 OOO topographic sheets.

- About 200 thin sections have been examined, of which 50 were modally
analysed. XRD determinations were done by G.W.R,Barnes (BMR), using a Philips
PW 1010 diffractometer with graphite monochromator, and chemical analyses were

done by AMDEL by XRF, using a Philips PW 1220.
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Progress reports on the  geology of the ad joining 1:100 000 Sheet areas
to the east and southeast (Duchess and.Dajarré respectively) have been written
(Bultitude, Blake, & Donchak, 1978;- Blake;'ﬁonchak, & Bultitude, 1978). The
geology of the Mount Isa 1:100 000 Sheet area; to the north, and that of the
Mary Kathleen 1:100 000 Sheet area, to the northeast, have been described by
Hill, Wilson & Derrick (1975), and Derrick & others (1974, 1977). .

References

Carter, Bpooks, & Walker (1961) have compiled a comprehensive-
bibliography of work done to 1960 oh the geology of the Precdambrian belt of
northwestern Queensland. Reports relevant to the Oban.Sheet area are listed in
the bibliography of this Record, together with réports of work done from 1960
to 1976. The aerial photographs, photomosaics, and maps available for the Sheet

area are listed in Tablé 1.

“TABLE 1. MAPS AND AERIAL PHOTOGRAPHS COVERING THE °
OBAN SHEET AREA

fa Urandangi 1:250 000 topographic map, SF/54-5, Series R502, .
Division of National Mapping, 1964. )

2. Mount Isa-Cloncurry 1:500 000 Regional Series Map, Department of
Mines, Queensland. : ' ’

3 Urandangi 4-mile (1:253 440) Geological Series SF/54-5, 2nd edition,
Bﬁreau of Mineral Resources, 1958.

4. RC8 colour airphotos;-1:25 000, 1975.

5. RC8 colour airphotos, 1:25 000, (eastern half of Oban only) 1971.

6. o RC9 black and white airphotos, 1:83 000, 1970.

T K17 black and white airphotos, 1:50 000, 1947. o

8. Oban orthophotomap, 1:100 000, compiled from RCY airphotos, 1970.

9. - Oban photo-index, 1:100 000, compiled from RC9 airphotos, 1970.

-Drainage and water resources ' - :- sty 2 - , " ‘

The Oban Sheet area lies-entirely within the Georgina Basin drainage
system (Stewart, 1954), which drains inland into -Lake Eyre. ' The southwesterly

flowing Moonah, Yappo, Kahko, and Waverley Creeks, tributaries of the Georgina



Pes

River, rise in the'eastern highlands, which are well-drained by an intensive
trellis pattern of small streams. A dense dendritic stream pattern
characterises the low hills of the sandy granite country west of the highlands.
In the west, large streams crossing the Mitchell grass plains, eg. Moonah Creek,
follow mature braided or deeply cut single channelé.

_ Most of the watercourses contain water only during and for a. few weeks
after the main wet season. Pemmanent or semipermanent surface water can be
found in a few waterholes on Moonah Creek, e.g. Widgewarra, and in ;opkholes”in
the eastern ridges. Earth'dams, and tanks fed with bore water constitﬁ%e £he
main source of water in the Sheet area; in the western part the bores tap

subartesian water.in the sedimentary rocks of the Georgina Basin.

Climate

The following climatic details are taken from Slatyer & Christian
(1954). The area has an arid, subtropical monsoonal climate, in which the
seasons consist of a -long dry winter and a shprt'wet summer sepérated by brief
transition periods. Of the average annual rainfall of about 380 mm, moré than
two-thirds falls between-November and March, with the highest falls being in
January and February. Light rain is commonlx‘received in early winter. The
winter season is characterised by southeasteriy winds and relatively large
diurnal temperature variations. The annual average-maximum daily temperature
is about 32°C, with November-February being the hottest months, and the annual
average daily minimum is about 16°C. June-August are distinctly cooler than the
rest of the year. Although the climate is monsoonal, the area is far enough
inland to enjoy relatively low humidities; mean relative humidity ranges from
24% to 45%. .. |

Geomorphology and land systems

The following account is condensed from Stewart (1954) and Stewart,
Christian & Perry (1954). Three north-trending toﬁégraphic zones cross the
Oban Sheet area: 'a series of planated ridges alpquthe_eastern boundary of the
area, the hilly country, is separated from grassy plains in the-western third
of the area, the Mitchell grass country, by a transitional zone of low rounded

‘foothills and undulating sandy plains, the southern.desert country. The eastern
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highland zone is part of a major range that extends north and northwest from the
Oban Sheet area and fqrms the watershed betweeq the Gulf of Carpentaria drainage
system tq_phé_nérthgast and Lake Eyre drainage _system to the southwest.

The three topographic zones include six land systems (Stewart,
Christian & Perry, 1954), shown in Figure 2. Each land system is an area of
unified topography, soil, and vegetation. The characteristics 6f the land
systems, including their relations to the topography and underlying geology,
are described briefly below and summarised in Table 2. .

Resistant Precambrian rocks form the eastern hilly country of steep-
sloped, immaturely-dissected ridges and plateaux separated by narrow V-shaped
valleys (Mount Isa land system). The ridges rise to 470 m, although local
relief is usually less than 100 m. The Cambrian and Mesozoic rocks within the
hilly country are characterised by dissected mesa topography (Yelvertoft land
system) somewhat lower than the ridges. Their lateritised surfaces are remnants
of a Tertiary land surface (Grimeé, 1972). The transititional southern desert
country is partly erosional and partly depositional - low, rounded granite hills
(Waverley land system) rise from undulating plains (Bundella Land System) that
are covered with granite sand and post-Miocene coarse-textured alluvia derived
from the highlan&s. Finer-grained sediments have been depqsited farther west,
where a thick black soil profile of post—Miocené fine-textured alluvia has

developed on flat low-lying plains (Kallala and Moonah land systems).

Vegetation

The interplay of geology, topography, soil, and drainage has pfoduced a
variety of plant communities in the area. Perry & Christian (1954) described
ten majorlcommunitieé that are represented in %he Oban. Sheet area. The dominant
members and habitats of:the ten communities as described by Perry & Christian

are given below.
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CHARACTERISTICS OF THE LAND SYSTEMS REPRESENTED !N THE
OBAN SHEET AREA

Land system Mount [sa Yelvertoft Waverley Bundel 1a Kallala Moonah
Symbo M Y Wy " BN KL MN
Geological PC except Pgs c Pgs,.M Czs of Czr swamps
association
Topographic Hilly country Hilly country Sourthern Southern Mitchel | Mitchell gras§
group desert country. desert country - grass country country

Geomorphological
unit

Geomorphological
subdivision

Description

Dissected count-
ry without later-
itic remnants

Erosional

Rugged hiliy
country with N-S
ridges; mostly
rock-outcrops or
skeletal soils;

Dissected count-
ry with lateritic
remnants

Erosional

Undulating, some
rock outcrops,
but mostiy skele-
tal soils or
truncated lateri-
tic red earths;

saome small alluvial valleys; mostly
lightly timbered E. brevifolia (+
E. dichromophloia) woodfands; much

spinifex, some pastures in valleys

rainfall 250-750 mm;

high ridges

served by rock springs and water-

holes

Dissected count-
ry without later-
itic remnants

Erosional

Undulating to low -

hilly country
with some rock
outcrops; mostly
1ight-textured
skeletal soils
with low scrub
spinifex, E.
brevifolia

woodland;

Post-Miocene
coarse-textured’
al luvia

Depositional
Undulating with

some rock out-
crops; mostly

Post-Miocene fine-
textured alluvia

Post-Miocene fine-
textured alluvia

Depositional Depositional

Very large, very gently undulating
heavy btack-soil plains; heavy ‘brown
pedocals;

light-textured . 'red soll' ‘rises
'Bundel ta'’ with Georglna
soils with low alluvial red-
scrub and brown earThs
spinifex,

Eucalyptus ar- Astrebla pectinata grassland or Acacua
gillacea - E. cambagei-A., pectinata woodland, y
terminalis shrub and A. camba ei
woodland; shrub”woodTand

Smal | depressions with alluvial
soils and better pastures; average
rainfall 250-410 mm; surface water

very poor, "

sub-artesian . water -

generally available

but mostly treeless Barley Mitchel |

grass pastures; ‘boggy when wet; average
annual rainfall 250-430 mm; wudely
spaced non-permanent sfreams, few

permanent water-holes, adequate sub-
artesian water at less than 150 m depth
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The skeletal soils of the ‘quartzite ridges and granite hills.support

a Sparse ground cover of soft and hard spinifex tussocks (Triodia -pungens -and

T. molesta) and scattered short grasses such as kerosene grass (Aristida‘

arenaria), interspersed with low acacias, such as turpentine (Aggglg Bt

lysiphloia), and eucalypts, mainly snappy gum (Eucalyptus brevifolia). .The tree
layer is dénser on the lower slopes, where silvefleaf box (Eucalyptus pruinosa)
is associated with Hakea aborescens, corkwood (H. lorea), vine tree (Ventilago
viminalis), mulga (Acacia aneura), -beefwood (Grevillea striafa), and whitewood

Atalaya hemiglauca). The shallow stony soil is colonised by a sparse grass-

1

dominated by Aristida pruinosa and kangaroo grass (Themeda australis). Creek

beds, valley floors, and alluvial flats throughout the Sheet area are delineated

by clumps of dark-leafed gidyea (Acacia cambagei), with scattered low eucalypts

and shrubs. A shrub-woodland community of low eucalypts, such as western box

(E. argillacea) and bloodwood (E. terminalis), together with shrubby acacias

and spinifex, grows on the sandy plains west of the highlands.. The poorly
drained black-soil plains in the western part of the Sheet area are covered by a

thick mat of Mitchell grass-(Astrebla pectinata .and A.: elymoides) interspersed

with Flinders grass (Iseilema spp.). Near major watercourses, eg, Moonah Creek,
the flat grassland horizon is broken by an occasional spreading coolibah

(Eucalyptus microtheca), or a stately red river gum.

Nomenclature

Igneous rocks in the Oban Sheet area are classified according to their
modal compositions, using the terminology of Streckeisen (1973). Acid intrusive
rocks are classified according to their relative modal proportions of quartz
(Q), albite + orthoclase (Ab + Or), and anorthite (An) (see Fig. 6). Alkali-
feldspar prefixes are applied in order of increasing abundance-towards the foot;
name (eg. 'granite', 'granodiorite', etc) to indicate whether sodic or potassic
alkali-feldspar predominates. Commonly, granitic rocks that fall in the same
field using Streckeisen's scheme show marked differences with respect to
abundance and relative proportions of mafic minerals. -Where the abundance of
non-essential minerals is greater than about 10 percent, descriptive qualifiers
are added to the root-name - eg. 'biotite-albite-microcline granite' ‘describes
an alkali feldspar granite with more microcline than albite, and between about

10 and 20 percent biotite.
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Sedimantary rocks are classified according to their modal compositions
and grainsizes, using the temminology of Packham (1954) and Crook (1960) as
modified by Folk (1968). Thus, psammites with less than about. 10 percent
labiles (feldspars, rock fragments, ferromagnesian minerals and chlorite) are

orthoquartzites; those with between 10 and 25 percent labiles are sublabile

sandstones, or, where appropriate, feldspathic sandstones; and those with more

than 25 percent labiles are arkoses if. rock fragments are mainly felspathic,

or greywackes if rock fragments are mainly ferromagnesian. The term 'quartzite'
has been used as a field name for recrystallised sandstones (that have not been
modally analysed)._

Metamorphic rocks are named for their metamorphic textures and facies-
diagnostic minerals, following the terminology of Joplin (1968) and Spry
(1969). ‘

All mineral qualifiers are ordered in increasing abundance towards the
root-name.

Textural terms for igneous and metamorphic rocks are applied in the
sense used by Joplin (1968, 1971) or by Spry (1969).

Grainsigzes are determined from the following scheme:

coarse-grained: >3 mm average grain diameter

medium-grained: 1-3 mm average grain diameter

medium to fine-grained: 0.3-1 mm average grain diameter

fine-grained: 0.05-0.3 mm average grain diameter
STRATIGRAPHY

The Precambrian rocks of the Oban Sheet area are part of the Cloncurry
Complex (Carter & others, 1961) of Carpentarian §f older age, and belong to the
Mount Isa Orogenic Domain (GSA, 1971). The domain consists of two north-
trending basins - the Eastern and Western Geosynglines of Carter & others
(1961), containing the eastern and western successions of Derrick, Wilson & Hill
(1976a) - separated by an elevated basement block of granitic and acid volcanic
rocks (Plumb & Derrick, 1975). The metamofphosed sedimentary and volcanic rocks
exposed in the Oban Sheet area form part of the western succession. Some of
the younger units known from the western succession in the Mount Isa Sheet area
to the north were either not deposited in the Oban Sheet area or have been

~ eroded. The stratigraphy of the Oban 1:100 000 Sheet area is summarised in
Table 3. -
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A north-trending metamorphic unéopformity, whichlin'fhe Mount isa Sheet
area coincides with the: Mount Isa Fault (Hilif&fothers,.1§75), divides the
western succeééion_inatherﬁorfhern?part of -the".Oban "Sheét” afea into iwo similar
sequences. The westerly sequence has been metamorphosed to a higher grade than
has the easterly sequence; therefore a separate syétem of nomenclature has been
applied to the westerly sequence (see map legend). The diffefence in meta-
morphic grade between the sequences decreases southwardé; however; for_this
reason a single system of nomenclature has beeﬁ used throughquf the southern
part of the Oban Sheet area, that of the sequence eaé% 6f the Mount Isé'Fault
in the northern part of the Sheet area. : ' . _j.

Stratigraphic nomenclature follows that of Carter & others (1961), as
modified by Hill & others (1975), Derrick & otheré (1974, 1976a, b), and Cavaney
(1975) in their mapping to the north and northeast of Oban. The modifications
to the nomenclature of Carter & others (1961) that are relevant to Oban are

summarised below.

(a) The Mount Guide Quartzite has been subdivided into two informal members
(Derrick & ofhers, 1974, 1967a), both of which are extensive on Oban.
The lower member has since been mapped as a separate formation‘in the
easterly adjoining Duchess Sheet area (Bﬁltitude, Blake, & Donchak,
1978) and is informally referred to here and shown on the accompanying
map as.the Malbon Vale Formation®. Some outcrops shown as Eastern
Creek Volcanics by Noakes, Carter, & Opik (1959) have been remapped

‘as part of this formation.

(b) The Eastern Creek Volcanics east of thé Moﬁnt Isa Fault have been
divided into three formal members, the Cromwell Metabaéalt.Member, the
Lena Quartzite Mémber, and the Pickwick Metabasalt Member (Derrick &
others, 1976a). '

* This unit has been formally named the Yappo Formation (Bultitude & others,
1978) as the name 'Malbon Vale Formation' has not been approved, because of

its similarity to 'Malbon Group'.
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TABLE 3. SUMMARY OF THE STRATIGRAPHY OF THE OBAN SHEET AREA
Age Group Rock unit Symbol Lithology Stratigraphic relations Topography Remarks
Qra’ river bed gravel and sand unconsol idated present- distinguished on mappably
day river bed deposits wide stream beds
of black soll; fine alluvium Mitchel!l and Flinders extensive in western half
& grass black-soil plalns of Sheet area
= B
§ Czs residual sand and siit; unconso! idated cover on best developed on graniti
E quartz and feldspar rich plalns and foothills terrains -
o
Czr med fum-grained alluvium; flood plain and former
quartz sand and silt stream channel alluvium
M pebble conglomerate, silt- mesa. capplings almost exclusively caps
9 stone, claystone, ferruginous Cambrian' sediments;
9 quartzose sandstone, chert; Cambrian .commonly exposed
2 silcrete, ferricrete cappings on slopes of Mesozolc
=l capped mesas
INCA Cmi shale, siltstone, chert conformable on Beetle Creek low flat-topped hills fepresenfs sllt-shale-
FORMAT | ON Formation; laterally equivalent chert |ithosome
to Georgina Limestone and other
, formations
BEETLE Cme lower member of black and -transitional upwards into Inca " represents chert-silt-
CREEK white banded algal! and vuggy Fm; lower member laterally stone-| imestone-phos-
FORMAT ION quartzitic chert, siltstone, equivalent to Thorntonia Ls; phate |ithosome
: o coquinite, spicullte; upper upper member;*conformable on (Cambrian shown on map is
member of brown, locally Thorntonia Ls; unconformable on subsurface to a thin
phosphatic quartzose siit- Precambrian cappling of Mesozoic)
z stone, chert, shale
% THORNTON! A Cmt grey platy dolomite, dolomitic +transitional upwards into Beetle - o represents dolomite~|Iime-
S LIMESTONE | iImestone with chert nodules Creek Fm; unconformable on stone-chert-coquinite

RIVERSDALE Cmh
FORMAT | ON

and layers

pebble conglamerate, red
conglomeratic sandstone,
red micaceous siitstone,
porcellanlite

Precambrian

unconformably overlain by -
Thorntonia Ls; unconformable on
Precambrian

| ithosome

represents basal sand-
stone-conglomerate-si|t-
stone | ithosome




micaceous quartzite schist
with basal pebble beds, grey

Rhyol lfe, MyaHy Subgroup, and
Phe

e o L [ » ] ® ® ® o ®
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. TABLE 3 (continued)
Age Group Rock unit Symbol Lithology Stratigraphic relations Topography Remarks
do dolerite, mefadolerlfe, bouldery rises in granite Includes products of
amphlbollfe a terrains; valleys In minor basic. igneous
sedimentary rock terrain actlv.ity that accompanied
; deformation of Mount Isa
Group
NATIVE BEE Bin bedded carbonaceous sericltic conformable on or faulted agalnst poor outcrop; broad " small area of outcrop on
SILTSTONE siltstone, minor chert Breakaway Shale; gentle valleys between boundary of Oban Sheet
o ; shale ridges area Identified .as Pin
because of continuity with
* - adjacent Mt isa Sheet
area, and presence of
possible chert marker
.BRE'A‘KAWAY Bib . brown, purple & grey laminated conformab|e on Moondarra Silt- low sharp ridges
SHALE carbonaceous sericitic silice- 'stone; faulted’ against Eastern " : .
% B ous shale. Creek Volcanics and Myally Sub-
& . group '
KR g .
3 MOOM)ARRA Bim .. dolomitic slltstone, quart- conformable on Warrina Park broad valleys covered
b “SILTSTONE - zitic siltstone, ferruginous QJar'rzH'e with kerosene grass
E L siltstone, calcareous shale e ok '
= = WARR INA Biw conglomeratic quartzite , ~unconformable on M/allky Sub- Msharp, Jjagged rldg'es
- PARK -quartzose arenite, micaceous group; unconformable on or Vi
- QUARTZ ITE quartzite, ferruglnous quart- faulted against Eastern Creek
: . zone sandstone Volcanlics
o - - - e g ; 7
: ‘ : Erwsf . ferruginous slitstone, sand- top not exposed; conformable on low hills z ™y
% - GUNPOWDER stone, conglomerate Er\v:3 :
x; % " CREEK Brwsg cleaved black carbonaceous - disconformable on Brw, val leys
< 2 shale, laminated silty and
> S FORMAT I ON micaceous shale
: g Erw‘ feldspathic sandstone, orange unconformable on Carters Bore low jagged rises
5 -
=

.pelitic schist
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TABLE .3 (continued)

e B SR RS TR VS S Y

) Group Rock unit Symbol . Lithology’ Stratigraphic relations Topography Remarks
Egs4 feldspar-muscovite-quartz~ intrudes Egs, shown by screen on map
beryl pegmatite
SYBELLA Egs3 massive or foliated fine to intrudes Bhe, Egsl shown by screen on map;
o 5 med lum even-grained biotite distinguished from micro-
GRANITE granite granite dykes as beling
. ) ) _ - larger and stock-I|ike

Egs1 massive or fol iated coarse intrudes Bhg, Bhe, and probably tors, low hills set in - :

porphyritic biotite granite Bhj - undulating sandy plains
do metadolerite, amphibolite A valleys between quartzite
5 y ridges

CARTERS . Bhr foliated, kaolinized: pink ) probably unconformable on Judenan jagged hills

BORE porphyritic rhyolite . Beds; unconformably overlain by '
RHYOLITE ~ Gunpowder Creek Fm; possibly

comagmatic with Sybella Granite

T Ehj.” siliclfled quartzite, ~ conformable on Eastern Creek poor outcrop; low rubbly

JUDENAN quartz-sericite schist, " Volcanics ) rises:
feldspathic quartzite

BEDS . ‘ )

BhJI sandstone, quartzite, pelitic conformable on Eastern Creek" low sharp-peaked ridges identified as Bhj, on
schist, quartz-sericite Volcanics; top not exposed in baslslof'conflnul4y”ilfh Mt
schist, actinolite schist, Oban Sheet area Isa Sheet, |ithology, &

: mica schist, gneiss ; ; ‘ relation with underiying Bhe
MYALLY - Bhm quartzite, feldspathic disconformable on Eastern Creek .modérafély‘rugged ridges not subdlvided because section
SUBGROUP - ; quartzite, siltstone, feld- Volcanics; unconformably overlain- - - is-thin:& cannot be directly
spathic arenite by Mt Isa Group; faulted agalnst correlated with type section
% Bhv, Bhg S e Ee g 4
2 E a Bhe metabasal t, amphibolite, mica conformable on Bhg; conformably undulafing undivided, high-grade
E (3 E schist, hornblende schist overlain by Bhj, Bhm o sequence west of Mt ‘Isa
E Q ' Fault TR e
g 3 Bhe . quartzite, epidote quarszife, lenses In Bhe . . as for Bhe shown by screen on map
q pel itic schist, cordierite ' ol S :
schist
Ehes quartzite . sinterbed in Bhe - prominent ridge marker quartzite in Ehe



CARPENTARIAN
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TABLE 3 (continued)
Age Group Rock unit Symbol ALlfhoIogy Stratigraphic relations prograbhy Remarks
PICKWICK Bhp basalt, metabasalt, amyg- .conformably overlain by Bhm, undutating
METABASALT daloida! metabasalt conformable on Bh!
MEMBER .
Bhp feldspathic sandstone, shaly lenses in Bhp as for Bhp shown by screen on map
) q siltstone, calcareous
5 ‘ quartzite,pebble beds,
3 | Imestone, quartzite,
S micaceous quartzite
E- 'LENA Bh! variable; maroon feldspathic conformable on Bhc; conformably distinctive ridges
&= QUARTZITE quartzite, shaly sandstone, overlain by Bhp
MEMBER brown pebbly mlcaceous sand-
% E stone, white quartzite
& - P .
S
3 CROMWELL Bhc metabasalt, amygdaloidal meta- conformable on Mount Guide undulating
METABASALT basalt, flow-top breccia Quartzite .
MEMBER _
Bhec quartzite, epidote quartzite, lenses in Bhc as for Phc shown by screen on map
q micaceous quartzite :
MOUNT Bhg feldspathic quartzite, ortho- conformable between Bhe and Bhv rugged ridges, with
@ GUIDE _quartzite ’ planated tops,
8 QUARTZ ITE moderate ridges
E MALBON Bhv - feldspathic micaceous base not exposed undulating country
'E- VALE sandstone, greywacke, sub- .

abile arkose, conglamerate,
micaceous siltstone, minor
basalt
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(¢c) The Myally Subgroup (Derrick & others, 1976a), previously the Myally
Beds, has not been spbdivided in the Oban Sheet area; areas in the
south previously mappéd as Mount Guide Quartzite are mapped in this

study as Myally Subgroup.

(d) The Malbon Vale Formation, the Mount Guide Quartzite, the Bastern Creek
Volcanics, the Myally Subgroup, and their equivalents make up the

Haslingden Group of Derrick & others (1976a).

(e) A formation defined by Hill & others (1975), the Carters Bore Rhyolite,

is present in the northern part of the Sheet area.

(f) The Mount Isa Shale (Carter & others, 1961), redefined as the Mount
Isa Group by Bennett (1965), is now taken to include the Warrina Park
Quartzite as its basal formation (Derrick & others, 1976b). This
formation was formerly referred to asAthe Quartzite Marker of the
Myally Beds (Bennett, 1965). Only the three basal formations of the
Mount Isa Group crop out in the Oban Sheet area. The extent of outcrop

of the group is greater than was shown by Noakes & others (1595.

(g) A small area in the north previously mapped as Judenan Beds is now
mapped as Gunpowder Creek Formation, a unit of the McNamara Group
(Cavaney, 1975).

The rocks of the Cloncurry Complex were assigned to the Lower
Proterozoic by Carter & others (1961), but subsequent isotopic age deter-
minations (Richards, 1966; Farquharson & Wilson, 1971; Page & berrick, 1973)
have shown that the western succession belongs to the Carpentarian System (1800-
1400 m.y.) as defined by Dunn, Plumb, & Roberts (1966).

CARPENTARTAN

Haslingden Group

In the Oban Sheet area, the Haslingden Group is overlain unconformably
by the Mount Isa Group east of the Mount Isa Fault and by the Gunpowder Creek
Formation west of the fault. The Carters Bore Rhyolite may also be uncon-

formable on the Haslingden Group (Cavaney, 1975). The group comprises, from
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the base, the Halbon Vale Fonmatlon, the Mount Guide Quartz1te, the Eastern '
Creek Volcanlcs, and the Myally Subgroup and laterally equlvalent Judenan Beds.
_ The Sybella Granlte intrudes the group, thereby_ settlng for it a
minimum age of 1650 m.y. (Page & Derrick, 1973); the Hasllngden Group is
younger than granite and metavolcanics of the Leichhard t- Kalkadoon basement
block to the east, dated at about 1860-1780 m.y. (Page, 1976) |

Malbon Vale Formation (Bhv)

The Malbon Vale -Formation (informal name) is eduivalent todthe lower
Mount Guide Quartzite of Carter &.others-(1961) and Derrick & others (1974,
1976a, 1977), but it has been delineated as a separate formation (formally |
deflned by Bultitude & others (1978) as the 'Yappo Formatlon ) in the Oban, ‘
Duchess, and Dajarra Sheet areas. The 'Mount Guide Quart21te corresponds to the
upper Mount Guide Quartzite, using the terminology of Derrlck & others (1974,
1969a, 1977). The Malbon Vale Formation is most extensive in the southeastern
corner of the Oban Sheet area, where immature sandstone,- greywacke, and
conglomerate of the formation cover about 120 km2 of low, h111y country. It
~also crops out in the northeast. | : | |

The belt of Malbon Vale Formation in the southeast was mapped by Carter
& others (1961) as part of the Eastern Creek Volcanlcs. The abundance of
dolerite dykes, the presence of intercalated basalt flows, and the gentle topo—
graphy ass001ated with Bhv produce an airphoto-pattern very 31m11ar to that of

the volcanics.

Stratigraphic relations: The base of Bhv is not exposed in the_bban Sheet.area,
where, as elsewhere, the formation is conformably overlain-by the Mount Guide
Quartzite. In places the contact is transitional, but it is generally marked
by a sharp lithological change from friable micaceous sandstone to feldspathic
quartzite and by a correpsonding change 1n topography from low hllls to |
upstandlng r1dges. Bnv is 1ntruded by numerous dolerlte dykes and 31lls, and
by rare porphyry dykes that may be equ1va1ent to the Garden Creek Porphyry

mapped in the ad301n1ng Duchess and DaJarra Sheet areas.

Field‘occurrence andllithology Bhv is eiposed in the core~of a broad north—

trendlng ant1c11nor1um in the southeastern part of the Sheet area. The ant1-
clinorial core is broken into large blocks by northwest trendlng transverse
faults with sinistral displacement and southerly downthrow. The transverse
faults and associated shear zone cut across tight north-northeast;trending fold

axes, along which dolerite dykes have been intruded. As the base of Phv is not
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seen, its thickhess cannot be estimated,abuf at leaSt_IiQO,m’qf.sectionlare
exposed. Dips throughout the Phv' block are shallow to moderately stéep (30°_
60°). | |
' The Malbon;Vale Formation can be supﬁivided into fqur parts, each
consisting of a dominant lithological tjpe interbedded with the other typees.

From the base, the main lithologies 6f each part are:

sublabile sandstone and arkose;
greywacke and coﬂglomerate; _
sublabile sandstone and siltstone;

quartzose sandstone and siltstone.

The two lower parts predominate in the southern.blocks_of the ERhv beit; the
two upper parts predominate in the northern block. In all units, individual
beds are between 20 cm and 1 ﬁ thick. _

The first (basal) part consists of saccharoidal brown to bﬁff medium—
grained micaceous pebbly to congldmerétic sublabile sandstone, in which high-
angle cross-beds are.defined by trails of opaque oxides or mica, and interbeds
of friable white to grey chioritic, micaceous conglomeratic arkose;. black
siltstone; metabasalt; schistose sublabile sandstone; and mica schist. The
pebbles in the conglomeratic beds are of blue quartzite, white guartzite,
sandstone, epidotised sandétone, aplite, biotite schist, and granite.

The second part consists of greywacké-and conglomerate, with minor
sandstone interbeds. The greywacke is well bedded, well sorted, and graded,
with some pebble beds; high-angle cross-beds are defined by trails of mica and
opaque oxides. The conglomerate consists of pebbles of granite, acid volcanics,
biotite-amphibole schist, quartzite, and sandstone in a dark blue matfix of
possibly partly volcaniclastic origin. ,

The third part consists of interbeds of friable brown to buff medium-
grained micaceous, ferruginous sublabile sandstone and white siltstoné; the
sandstone is similar to the sandstone of the first part except that it is finely
parallel-laminated, the laminations being defined by bands of opadué oxides.
Pebbles occur sporadically. .. )

. The fourth (top) part, which grades up from the third part, consists
mainly of interbeds of siltstone and massive ferruginous quartzose sandstone
with negligible micaceous content; it also contains interbedded bééélt and

greywacke. Interbeds of white quartzite and siltstone increase in abundance

upwards in both the third and fourth parts.
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Along shear zones, bedding is destroyed, and rocks become schistose

and quartz-velned' crenulation cleavage is" commonly developed.
. DoleritetdykesfintrudlngVEhv are bordered'by aureoles of ‘contact- - - -~ -

metamorphosed blue quartzite.

Petrography: The volume percent compositions of samples of Bhv are shown in " ;
Table 4 and plotted in Flgure 3. Sublabile muscovite-bearing sandstone of the
lowermost unit consists of a mosaic of medlum, even-gralned 1rregu1arly-shaped
polygonal quartz grains (50-70%, 0.05 to 0.1 mm diameter) whose boundaries and
boundary junctions are marked by muscovite .flakes. Biotite and opaque oxides

are local accessorles. ‘

Chloritic quart21te shows a polygonal mosaic of quartz grains (80%)
in two size groups: grains less than 0.01 mm diameter are interstitial to
grains of 0.05-1 mm diameter. Elongate flakes of pale green chlorite are
randomly scattered through the quartz grain aggregate. _

The blue greywackes consist of rock fragments in a well-packed and
mostly recrystallised matrix of quartz, muscovite, biotite, microcline, epidote,
opaque oxides, sphene, zircon, and apatite. The quartz grains in the matrix
fall into two size groups: small grains (0.05 mm) are angular in shape but with
rounded corners and large grains (1 mm) are more irregularly shaped and sharp-
cornered. The pebbles in the greywacke include some euhedral microcline
crystals and aggregates, and quartzite. The granite pebbles have geﬁerally
retalned an allotrlomorphlc granular texture which can be dlstlngulshed from
the recrystalllsed sedlmentary texture of the matrix.

' The overall texture and mineralogical and ‘chemical composition .of the
conglomerate (see Table 5) are 31mllar to* those of a granlte. Pebbles_
con31st1ng of quartz and euhedral twinned mlcrocllne form up to 25 percent of
the rock and are set in a matrlx of recrystalllsed polygonal quartz, microcline,
opaque'oxldes, biotite, apatite, z1rcon, epidote, and clinozoisite. The matrix
is parallel -foliated’ and locally segregated into mafic-rich bands. The quartz
grains are 1rregu1ar1y shaped "and sharp—cornered. These appears to have been
mlnlmallrework1ng of a granltlg soufce to produce the matrix of the conglo-

merate.
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TABLE 4. VOLUME PERCENT COMPOSITION OF THE MALBON VALE FORMATION -
Mineral Sample _ 1. 2. 3. 4. . 5, 6. Ts B
Grouping : No
Mineral 101782 1017D 1018 1263A. 1263B 1275A 12674 1277
' : @
Q Q Quartz 52.8 35.2 68.4 42.7 41.4  T2.7 32.1 50.6
K-feldspar 9.5 36.7 31.1 19.3 48.2 24.6
F : : '
Plagioclase 8.1 9.7 2.3 3.0 - 5.6 6.0 6.0
| Biotite 14.7 12.6 4.5 9.9  23.5 12.0 4.0 @
Muscovite 2.0 4.4 5.0 2.0 0.4 1.7 6.4
Opaques 3.7 0.4 1.4 3.6 6.2 6.6
Epidote 8.8 5.1 6.8 8.4 | _ PY
L ' 1.8
Sphene 1.0 0.4
R ;
' Zircon 0.2
Apatite 0.4 0.2 0.3
®
Calcite 0.2
Stilpnomelane 1.5
Chlorite 1.6 0.6
Muscovite 5¢5 21.7 ®
M
Biotite 4.5
Kej: 1. 1017B: dark feldspathic greywacke 1. Minerals are grouped in order to plot

2. 1017D: dark conglomeratic arkose - samples in QLM and QFR diagrams (Folk,

3. 1018 : micaceous arenite 1968) (Figures 3 & 4); apices in the @

4. 1263A: volcanic arkose QLM diagram are: Q - quartz, including

5. 1263B: dark feldspatholithic greywacke chert and quartzite pebbles; L - labiles,

6. 1275A: micaceous quartzose arenite including feldspar, rock fragments,

T. 1276A: feldspathic arenite. ferromagnesian minerals, etc: M- .

8., 1277 : 1lithofeldspathic arenite Apices in the QFR diagram are: Q - quartz,
including chert and quartzite pebbles; F-
feldspar, granite and gneiss gragments; R -@
all other rock fragments, ferromagnesian
minerals, etc. g

2. Sample numbers 1. to 8. refer to Figure
=, ;
3. Sample: numbers are second half of BMR
registered numbers. ®
®
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TABLE 5. CHEMICAL ANALYSES OF THE MALBON VALE FORMATION

- Sample No. L TR M P B _
et 10174 12638~ 1263C
3102 68.06 66.48 - ©68.41
Ti0_ 1.52 .97 .74
A1203_~ 12.48 12.77 - 13.08
Fe 0, 5.63 B 5.62 3.93
FeO “ 17 1,36 : | 21
MnO .09 .08 .06
Mg0 1.26 T 1,74 1.49
a0 3.8 ' 2.62 2.77
uazo 2.30 2.42 © 2.50
K0 3.10 4.47 4.38
P 0O 12 ' A7 a3

2.5

co, o .10 - 05 .05
HO , .81 e .64
H 0 ‘ 02 .06 .03
Total 100.47 = 99.40 99.42

Key: 1., 1017A;  Bhv, feldspathic greywacke
2. 1263B; Phv, feldspatholithic greywacke
3. 1263C; Rhv, féidspatholithic greywacke
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Discussion: The sediments of Phv are extremely immature, as they contain a high
pronortion of feldspar, mica, and rock fragments, and the mineralogical composi-
tion of the feldsbathic greywackes is”ainost identical to that:of a granite.
The immaturity of the sediments, the nature of the rock fragments, and the
occurrence of high-angle cross-bedding point to rapid deposltlon in a high-
energy environment close to a rapldly eroding source area of acid igneous rocks
- the Kalkadoon-Leichhardt basement block to the east. That the depositional
regime was subject to rapid lateral and vertical variations is evident from the
variations in sediment type, and lateral thickness variations. .Snoradic basic
Qolcanic-activity_occurred concomitantly with sedimentation. |

The environment inferred from the nature of Bhv in the Oban Sheet area
agrees with that of Derrick & others (1974, 1977) and Glikson, Derrick, Wilson,
& Hill (1976), who concluded from mapping in the Mary Kathleen 1:100 000 Sheet
area that Bhv was deposited in a tectonically active area adjaeent to a rising

tectonic welt to the east.

Mount Guide Quartzite (Bhg)

The Mount Guide Quartzite was defined by Carter & others (1961) and
subdivided into two units by Derrick & others (1974, 1976a, 1977). The two
units have since been given separate formation status in the Duchess and Oban
Sheet areas, the lower unit being the Malbon Vale Formatlonland the upper un1t
the (new) Mount Guide Quartzite. The Mount Guide Quartz1te forms north-trending
ridges of resistant orthoquartzite and feldspathic quartnite, and covers about
180 km2 along the eastern margin of the Sheet area. Prebanie Mount Guide
Quartzite is also exposed in the north along the western edge of the
Precambrian. ' 1

In the northern part of the Sheet area the formation is exposed in two
north-trending anticlinoria flanking a broad synclinorium of Eastern Creek
Volcanics. In the southern part of the Sheet area, Phg is exposed as two
elongate fold limbs overlying the anticlinorial zone of Malbon Vale Formation.

A belt of quartzite north and south of the Waverley Creek Tank mapped
as Mount Guide Quartzite by Noakes and others (1959) has been remapped as Myally
Subgroup, as it conformably overlies Eastern Creek Voicanies in this area, and

is intruded by fewer basic dykes than is the Mount Guide Quartzite.
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Stratigraphic relations: The Mount Gdide Quartzife rests ddﬁformably on the
Malbon Vale Formation, and is conformably oveflain'5§'¥he Eastern Creek
Volcanics. -Phg:is—intruded by swarms of dolerite dykeé,'“Two étdcks'df grey
porphyry of possible Sybella Granite affiliation intrude:Bhg at its contact with
"Phv in the southeast. | |

Field occurrence and'lithologxz The formation shows tight to isoclinal folding,

as indicated by frequent dip_reversals, along the north-northeast-trending axes;
axial—plané fractures have loéglised most of the numerous dolerite dykes that
‘intrude.Bhg. Blocks of Ehg'within the fold belt are locally offset along north-
northwest-trending faults. Beds dip stééply but are overturned at only one
locality, O 402498*, where the limbs of a tight antlcllne are oversteepened.

The maximum thlckness of Bhg in the Sheet area is less than 1500 m, which is
considerably less than in the Mary Kathleen Sheet area (Derrick & others, 1974,
1977), where up to 6200 m of Malbon Vale Formation equivalent and Mount Guide
Quartzité are eiposedi The Mount Guide QuartZite in the Oban Sheet area may
represent a thinner sequence deposited near the edge of the depositional basin.

- Although contacts béfﬁeen Bhg and the overlying Eastern Creek Volcaniés
are faulted in many places, the faults phase out into conformable contacts along
strike and apparently little or no Section is missing«

The lithology of’ ‘Bhg is generally uniform but an overall upward
transition from predominantly feldspathlc quartzite to predomlnantly '
orthoquartzite can be traced. These two rock types are compared in Table 6.
‘The feldspathic quartzite is buff to cream, thin to medium parallel-bedded, -
medlum—gralned, and rarely locally epidotised. In many ﬁlaces, and mdre
commonly westwards, it is multiply jointed; joint plénes dre usually
ferruginised. Intercalations of brown feldspathic sandstone, siltstone and
shale‘occﬁr, more commonly in the lower part of the section. The orthoquartz1te

is thicker bedded and is characterlsed by high-angle cross-beds.:

* Sucn grid references, shown a's s8ix d1g1ts preflxed by '0' (Oban), refer to

the accompany1ng map.
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TABLE 6. COMPARISON OF UNITS OF :‘THE MOUNT GUIDE QUARTZLTE
Classification _ buff‘feldspathic'quartzite white orthoquartzite .

Topography

low_

rounded ridges and broad
valleys

- .high

pianated ridges and sharp
valleys

Photo pattern buff‘bhotq pattern

white to pale green

Vegetation 4 dense, tall . sparse, short
Bedding thin to medium-bedded; :- low ‘medium to thick-bedded;
angle X-bedded sets of thin high-angle curved X-
parallel-laminated beds- ' bedding ‘defined by heavy
defined by heavy minerals .minerals :
or iron-staining '
Sedimentary ripple marks and mud-cracks mud-cracks common
features common ' '
Fracture slabby or rubbly spherical or blocky
Distribution occupies réughly three- occupiés roughly one-

quarters of areal extent of.
Phg in Oban Sheet area

quarter of areal extent
of BPhg in Oban Sheet .
area .

Both the transition from the immature sediments of Bhv to the lower.
unit of Ehg and then to the upper unit of Phg represent increasing maturity of
the sbgrce area, and stabilisa?ion of the depositional environment. The clean

quartzites of Phg probably represent shoreline sands.

Eastern Creek Volcanics (Bhe)

The Eastern.dreek Volcgnics (Bhe) were defined by Carter & others
(1961) as a sequence of metabasalt and intercalated metasediments. Robinson
(1968) subdivided the sequence into four members, based on the distribution
. Later Derrick and others (1974, 1976a, 1977)

combined the two lowermost units of Robinson's subdivision so that three members

of the sedimentary intercalations.

are now recognised: a relativél& thick basal metabasalt unit, the Cromwell
-Metabasalt Member (Bhc), is separated from a thinner, upper metabasalt unit,
the Pickwick Metabasalt ﬁember (Bhp), by a prominent quartzite marker bed, the
Lena Quartzite (Phl). This threefold subdivision is followed east of the Mount

Isa Fault, where the formations are metamorphosed to greenschist grade. West
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of the fault Phe is metamerphosed to'amphibolite grade and its stratigraphic
relations are obscured. In the seuthern part of the Oban Sheef area, the Mount
Isa Fault cannot be traced with certalnty, and, as the metamorphlc dlscontlnulty
across it is not evident, it is taken to have less fundamental significance in
this area. The basalts have not been subd1v1ded west of the fault or in the
gouthern part of the Sheet area, and a prominent quartzite lens, probably
equivalent to Bhl, is shown on the map as Ehe . i

Minor quartzite lenses within Bhe, th, and Php are shown on the map as
Bhe , Bhc and Bhp respectlvely.
. %he Easte%n Creek Volcanics cover a total of 180 km2 in the Oban
Sheet area, most of this belng occupied by the Cromwell Metabasalt Member.

The Cromwell Metabasalt Member and undivided Ehe fo?m low undulating
hills which contrast sharply with the prominent cuestas of the Lena Quaftzite
and Ehe;. The Pickwick.Metabasalt Member produces topography similar to that
of the Cromwell Metabasalt Member, but with slightly higher relief due to the

greater proportion of interbedded sediments.

Stratigraphic relationgs: In the Oban Sheet area, as elsewhere (Derrick &
others, 1974, 1977; Hﬁll & others, 1975; Wilson & others, 1977), the Eastern
Creek Voleanics conformably overlie the Mount Guide Quartzite. The Lena
Quartzite Member conformably overlies the Cromwell Metabasalt Member and is
conformably overlain by the Pickwick Metabasalt Member. The Pickwick Metabasalt
Member is unconformably overlain by the basal formation of the Mount Isa Group,
fhe Warrina Park Quartzite. The Warrina Park Quertzite and also the Myally
Subgroup locally disconformably overlie the Cromwell Metabasalt Member. West

of the Mount Isa Fault, the base of the Eastern Creek Volcanics is not exposed
in the Oban Sheet area, but it is in the Mount Isa Sheet area, where it
confermably overlies the Mount Guide Quartzite (Hill & others, 1975). The upper
contact west of the fault is mostly obscured by the younger Sybella Granlte, but
in the northern part of the Oban Sheet area the formation is conformably over-
1a1n by the Judenan Beds and unconformably by the Carters Bore Rhyollte and

the Gunpowder Creek Formation.

Field occurrence: The Eastern Creek Voleanics are exposed in the keels or limbs

of broad north-trending synclinoria. Dips are variable but are usually less
than SO°. Most of the Eastern Creek Volcanics show evidence of low-grade

regional metamorphism and are cut by'numerous narrow quartz veins.
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The Cromwell Metabasalt Member is the thickest unit of the formation,
reaching a possible maximum thickness of 1000 m; the thickness:of Bhl is
everywhere about.SOO m, and Php is generally less than about SOO m thick.- The
Eastern Creek Volcanics are thinner in the Oban Sheet area than in areas to the
northeast (Derrick & others, 1974, 1977; Wilson &-others, 1977), possibiy -

because of southward decrease in volcanic activity.

Lithology: The Cromwell Metabasalt Member consists of variably altered massive

actinolite-plagioclase mefabasalt, schistose epidote;chlorite metabasalt, and
chlorite schist. Individual flows can in places be distinguished by their |
densely amygdaloidal flow tops or, mofe rarely, by flow—top_bré?cias. Quartz
and epidote occupy the amygdales. Flows are from 10-to 30 m thick, and, in the
upper part, are interlayered with blue or grey glassy quaftzite, feldspathic
quartzite, and epidotised sandstone; the sedimentar& iayérs are befween 5 and
20 m thick. L " |

The Lena Quartzite Membér is a lenticular unit that crops out.
-discontinuoﬁsly as three north-trending ridges. In the north a prominent ridge
of resistant maroon;heavy—mineral-banded quartzite overlies the Cromwell _
Metabasalt. The quartzite is cut by quartz-tourmaline veins. Farther south,
east of Mount Annable, the Lena Quartzite Member is represented by brown thin-
bedded shaly sandstone interbedded with white quartzite and brown feldspathic
micaceous sandstone containing quartzite pebbles. In the far south a ridge‘of
Lena Quartzite consists of white fhin—bedded feldspathic quartzite with some
interbeds 6f buff pebbly siltstone and brown friable coarse feldspathic

sandstone.

The Pickwick Metabasalt Member, though similar in lithology to the

Cromwell Metabasalt Member, comprises basalt that is génerally less altéred,
and sedimentary intercalations that are more abﬁndant.aﬁd more varied in their
lithology. East of Mount Annable, fresh amygdaloidal basalt and epidotised
metabasalt are interbedded with coarse-grained friable feldspathic sandstone§
shaly siltstone; dark blue calcareous quartzite-ﬁith peﬁble beds;l limestone;
glassy grey, blue and white quartzite; epidotised quartzite; and schistose

micaceous quartzite.
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_West of the Mount isa'Fault the Eastern Creek Volcanlcs have been )
metamorphosed to~empnibolite érade. West of the Blg Rlver pegmatlte and south i
of Barnhams Dam they con31st of hornblende schists, spotted muscov1te-b10t1te
schlsfs, and pelltlc and quartz1te schists, all show1ng vertical conjugate
jointing. ’ h '

Basalt surrounding the elongate stock of Sybella Granlte north of Mount
Annable shows a range of high-grade, low-pressure contact effects decreas1ng
gradually eastwards and sharply westwards. Thé rocks within the aureole all
show a strong north-northwest—irending foliation. Apart from'tne main grénite

mass, numerous small stocks and dykes of leucogranlte and white pegmatite also

L

intrude the volcanlcs,_ d1rect1y adjacent to these small intrusions, the country
rock is massive amphibolite which is commonly thinly veined, migmatitic style,' a
"-whereas away from the intrusions the rocks are brown or black mica schlsts,
black hornblende schists, or cordierite schlstsomeneissic rocks in which
‘granitic bands alternate with micaceous or muscovife pegmatite bands are
commonly 'interbedded' with the schists. Crenulation cleavage and kink-bands
in the scﬁ;sts are indicatire of multistage folding.

Except for minor shears and quartz veins, thermal effects are not
evident along any of the other contacts between Eastern Creek Volcanics -and
Sybella -Granite. ' “ -

'Bhe, consists of white thin-bedded orthoquartzite, and forms.an
‘almost contlnuous ridge from Kahko Creek to the southern margin of the Sheet
area.

Petrographx: The volume percent compositions of samples of th,:Ehl, and Bhe
are shown in Table 7. The' least altered basalts of Bhc and Php are'oompoeed '
of about 60 percent actinolite, clinozoisite and chlorite in. varying
proportions, and about 40 percent albite.. The mafic minerals are usually in
subradial to-Subparnllel‘fibrous -aggregates of laths, the‘interstices between
“the laths being occupied by subhedral or atfihedral untwinhed plagioclase.
Accessory minerals are sphene, -quartz, biotite, relict clinopyroxene, and
hematite. |

The more metamorphosed basalts are even-grained with an average '

grainsize of about 0.08 mm.
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PERCENT COMPOSITION OF THE EASTERN CREEK VOLCANICS

&

By -

ample No. - X 2 B 4. 5.
-1004B 1005 . 1008 . 1054 1051 1157 10416

Minera ’
Quartz 8.8 1.5 33.7 41,3 51.6 42,9 60.6
K-teldspar 0.4 11
Pi;gloclase 34.8 26.1. 9.6
Hornbiende. 46.0(act™) 34.8(act)  50.6 14.0
Clinozoisite 28.9 1.5 15.4 0.9 .- 12,6
Biotite ' | | 8.3 0.5 . 2841 _ 6.8
Muscovite 36.0 24.2 - - .
Opaques 3.6 6.1 6.7 8.6 3.7 ‘

Sphene 6.8 63 5.8 2.3 1.0
Zircon 0.2
Apatite 0.2 '
Chlorite 0.6 1.7 0.5 3.7
Calcite | 4.3 0.2 0.1
Tourﬁalina tr 0.5
Vesicles 1.0 5.0 8.0:

+ actlinolite

Key: 1.
.

3.

4.

5'

6..

7'

1054:

1004B: Bhc; clinozoisitic metabasa!lt

1005: Bhc; vesicular metabasalt, vesicles filled

with chlorite-sphene-plagioclasetquartz+biotite

1008: Bhc;
biotite

arenite

; vesicular metabasalt, spherical vesicles
filled with quartz-hornblende-sphene-sti | pnomelane-

1051: Bhl; foliated muscovite lithic arenite

1157: Bhe

1041G: Eheq; foliated basalt/quartzite hornfels

?@iﬂé dark current-bedded, graded-bedded, micaceous clinozoisitic
ithic

; coarse mica-feldspar-gneiss; alternate bands are muscovite~
bio$jfe'schisf and quartz-plagioclase-muscovite pegmatite .
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'TABLE 8. CHEMICAL ANALYSES OF THE EASTERN CREEK VOLCANICS
1002 1054 1167
510, - 50.88 60.84 69.52.
ST 1.35 2.49 11.00
AL, - 14.20 12.32 19.32
Fe 0, . 5 8.19 .69
FeO 8.50 1.89 2.99
M0 19 .09 .07
Mg0 | 5.89 2.96 6.85
ca0 . 8.64 5.17 .28
Bpo. . W 2.9 .46
KO 1,02, 2.48 74
Po .16 .20 .18
25 ’ .
o, .05 10 .05
HO 1.97 1.15 1.78
HO 08 .05 .08
Total 99.41 100.87 100.41

.itf 10025 Ehc, vesicular metabaéalt

2. 1054; Bhc , micaceous clinozoisitic lithic arenite

- q :
3. 1167; Bhe, cordierite schist
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The amygdaloidal'basaits Eonfain-up to 20 pefCent Vesiclee. Vesicle
size ranges from'T mm to 1 cm; vesicles are well rounded to amoeboid,
symmetrical,'and-filled-with coaree-grained-clinozoieite and ‘quartz in varying
proportions, and accessory minerals. ' -

The occurrence of anparently primaryﬁduartz distinguishes the basalts
as tholeiitic. '

-Chemical analyses of a relafively fresh metabasalt and two sedimentary
1nterca1act10ns are shown in Table 8. A '

The a38001at10n of actinolite, alblte, and epidote (clinozoisite)
indicates that they have been metamorphosed 1n‘the greenschist facies
(Miyashiro, 1973). At hlgher grades actinolite would be replaced by hornblende,
and plagioclase becomes more calcic, at the expense of epidote.

The schistose metabasalts are composed of actlnollte, chlorlte,
sericite, and clinozoisite in varying proportions.

Medium-grained well-sorted epidotised sandstones from the west side
of the Mount Isa Fault show a foliated or granoblastlc polygonal web texture
(see Spry, 1969, p. 187) in which a network of equant quartz gralns encloses
nuggety epidote grains; the reverse relat;on is also present. Accessory
minerals are orthoclase, sphene, garnet, muscovite, zircon, allanite, and.opaque'
oxides. The assemblage indicates that the sandstones have been metamofphosed
in' the lower. (albite- epldote almandlne) amphibolite facies (Miyashiro, 1973).

The amphibolites Within the Sybella Granite aureole north of Mount
Annable are composed of abqut 50 percent hornblende, 40 percent plagioclase,
and 10 percent quartz in a granoblastic polygonal aggregate. The tendency for
hornblende to mantle plagioclase may be relict ophitic texture. Grainsize of
both minerals is about 3 mm. Plagioclase is untwinned and carries abundant
poikilitic inclusions of quartz and hornblende.

Hornfelsic rocks occur close to-the granite contact and'appear to have
been derived from mixing of basalt, sandstone, and granite. The groundmass is a
recrystallised polygonal mosaic of quartz and feldspar. Up to6 30 percent red-
brown biotite, acicular and euhedral opaques, - cordierite, and garnet are
included in the groundmass minerals, forming a sieve texture. Retrogressed _
sillimanite, consisting of masses of fibrous white mica with_sillimanite cores,

was found in one sample at the contact.
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The gneissic rocks within the aureole are most commonly composed of
a granitic component and a micaceous schistose component; layers of
leucopegmatite are present in places. The granitic component can be‘identifiedr
as the coarse-grainéd porphyritid phase of the Sybella Granite. - The schistose
layers consist oquuartz, muscovite, and biotite arranged in sinuous foliae
winding through a groundmass of equant polygonal éuartz, feldspaf, and micas.
The leucopegmatite veins contain coarse-grained:quartz, alkali feldspar, and
usually some muscovite and epidote. Less commonly the gneisses contain bands

of plagioclase and actinolite or hornblende.

Dicussion: The origin and chemical- -affinities of thé Eastern Creek Voleanics

in the Sheet areas to the north and east of Oban have been well documented by
Robinson (1968), Derrick & others (1974), Hill & others (1975), Glikson & others
(1976), and Wilson & others (1977). These authoré concluded that the Eastern
Creek Volcanics are the products of a history commencing with frequent :
outpourings of continental -tholeiitic flood basalts onto an initiallj shallow
but deepening epicontinental basin. The eruptions were followed by a 1lull in
volcanic activity and an influx of detritus into the basin. A final but quieter
stage of volcanism was accompanied by the.accumulation of more abundant and ‘more
varied sedimentary interbeds than were deposited during the first stage of
volcanic activity. .

The nature of the Eastern Creek Volcanics in the Oban Sheet area is
consistent with the inferred history outlined above.

In the Mount Isa:  Sheet area, to.the north, the Mount Isa Fault is
considered to form the eastern limit of the Sybella Granite intrusion, which
may have initiated it (Hill & others, 1975). The trough in whiéh the Mount Isa
Group was deposited lies east of the fault. The inferred sequence of events
is: granite intrusion, accompanied and followed by deformation and faultiﬁg,
subsequent deposition of the Mount Isa Group, and a second stage of faulting
(including reactivation. of the Mount Isa Fault). .In the southern part of the
-Oban -Sheet area, there is-no evidence of a metamorphic disbontinuity between -
Bhe near the Sybella Granite-and Bhe near outcrops of the Mount Isa Group; Ehe,
Phm, and Piw south of Barnhams Dam have -been physically deformed to the same-
extent. It therefore appears_ that the main' period.of deformation postdated .
deposition of the Mount.Isa Group.: .This‘deformation may have coincided with
.the second stage of faulting. Alternatively, parts of the Sybellé Granite may
be younger than the Mount Isa Group, -although:this seemé unlikely in view of
the most recent isotopic age determinations on.the' Sybella. Granite, which may

be as 0ld as 1750 m.y. (R.W. Page, BMR, personal communication).
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Myally Subgroup (Bhm) .

Most of the Myally Beds as defined by Carter & others (1961) have been
redefined as the Myally Subgroup ?y Derrick & others- (1976a).. The redefinition
~and subdivision .of the subgroup intoifour formations - the Alsace‘Quartzite at
the base, and the overlying Bortala Formation, Whitworth Quartzite, and Lochness
Formation - is based on exposures where the subgroup is thickest, in the
Prospector 1:100 000 Sheet area. .A very much condensed section of 'the subgroup
is exposed in the Oban Sheet area,'ana although its lithology corresponds mostly
to that of the Whitworth Quartzite, the thickest and most widespread formation
of the subgroup, a direct correlétion is not possi%le. For this reason, :the
subgroup has not been subdivided in the Oban Sheet area. : .

Up to 1200 m of interbedded quartzite and siltstone formerly mapped:
as Mount Guide Quartzite in the southeastern corner of the Sheet area have:been
remappped as Myally .Subgroup. £ small outcrop in the south lies within the
Mount Isa Group synclinoriﬁm. The subgroup forms steep-sided ridges covering
about 100 km .

Stratigraphic relations: The Myally Subgroup forms the upper part of the

Haslingden Group. In the Oban Sheet area the .subgroup rests disconformably on .
the Cromwell Metabasalt Member of the Eastern.Creek Volcanics, as the two upper
members of Bhe are missing from the .sections in contact with the Myally Sub-
group. The subgroup is overlain unconformably by the basal formation of'the
Mount Isa .Group, the Warrina Park Quartzite. The eastern contact of the main
belt of Myally Subgroup is faulted against Malbon Vale Formation. The Judenan
Beds exposed west of the Mount Isa Fault in the north are probably equivalents
of the Myally-Subgroup.

Field occurrence and lithology: .The Myally Subgroup dips eastwards at 40

to 900, and is locally overturned.to the west. In the main outcrop between

0 370350 and O 370220 the basal beds of the subgroup are white or greyish brown
thin parallel-bedded locally ferruginohq giassy quartzite with interbedded cream
silty sandstoﬁe. Ribple marks are commén. The quértzite-sandstone sequence’

is overlain by a sandstone—éiltstone sequence, in which red to brown friable
feldspathic ferruginous pebbly sandstone is .interbedded with Buff pebbly
siltstone. The upper part .of the subgroup consists of interbedded massive white
cross-bedded quartzite and white sandy siltstone.- Beds throughout the Myally

Subgroup are ‘generally less than 1 m thick.- ..
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West of the main outcrop belt the subgroup is exposed along a
structural high within the Mount Isa Group synclinorium. .This outcrop og.Myally
Subgroup is md;e deformed than that to the east, as shown. by its,well—déveloped
cleavage, vertical conjugate joints, schistosity, and flattening. The basal
part of the'subgroup'here_cohsisfs of alternating. beds of white schistose
quartzite and pebbly ferruginous séndstone. This is overlain by white schistose
sublabile muscovite sandstone. The top third of the subgroup consists of
highly compreséed vertically jointed orange schistose quartzite. (including
sample 1209A - qﬁartzose arenite). The nature and extent of deformation in this

block are similar to that in the Big River area.

.TABLE 9: VOLUME PERCENT COMPOSITION OF THE JUDENAN BEDS AND MYALLY SUBGROUP,
: AND CHEMICAL ANALYSIS OF THE JUDENAN BEDS

1. 2 e 1.
1021C 1033 1209A 1021C
Quartz 6.6 79.6 54.8 Si0, 54.12
Feldspar 38.7(ser*)  13.4 Ti0s .92
Hornblende 22.6 0.4 21,05 13.10
Biotite - 1.6 | Fe,05 .. 4.42
Muscovite 0.6 40.3 Fe0 3.95
Clinozoisite . 5.8 2.0 | MnO - .12
' Clinopyroxene 157 , | Mg0 6.00
Zircon ' e Ca0 9.96 ;
Sphene 0.8 Na,0 H‘Sﬂ}S'
Opaques 5.8 ' K50 .'.32
Allanite . =~ . 6.8 ; g : P205_ .12
- Apatite g : s 2 Co, d 15
Chlorite 1.4 Hy0" 1,08
Stilpnomelane ° - ' ' Tt 47 N Hy0 | | .05
Total " 99.66

+ gericite

Key: 1. 1021C: Bhj; granofels consisting of bands
of basalt and epidote quartzite

2. 1033: Bhj; foliated. feldspathic arenite;
pendant in Bgs

3. 1209A: Bhm; foliated muscovite-rich quartzose
arenite = 8
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Petrography: The volume percent composition. of one sample of Bhm is shown in
Table 9. The quartzose arenite of Phm along the ‘southern boundary of the Sheet
area is medium-grained, well-sorted, and highly compressed. itléonsists of
about 50 percent quartz, forming parallel-aligned lensoid grains; separated by a

matrix of narrow muscovite trails.

Discussion: Wilson & othérs (1977) presented a detailed model of Myally ﬁalaeo-
geogrébhy in four stages. The first stage was the development of an-extenéive
stable shallow shelf which received detritus from quartzitic sedimentary rocks
and feldspar-rich plutonic rocks to the west and possibly to the east; the Oban
Sheet area represents the southwestern margin of the depositiohal Shelf. With
the onset of a delta-slope enviroﬁment, a series of silts and-clays were
deposited (stage 2); this was followed by a period of steédy subsidénqe; during
which the thick feldspathic sands of the Whitworth Quartzite accumulated (stége
3). The final stage, at which subsidenée céaséd and a nearshore environment
took over (Wilson & others, 1977), is not represented in the Oban Sheet area.
Some evidence for the first three stages is found in the Oban Sheet area, where
a quartzite sequencerls overlain by a sandstone sequence. The section is very
much condensed, however, which;is consistent with the location of the Oban.Sheet
area near the boundary of the depositional shelf. The Myally Subgroup rests
disconformably on the Cromwell Metabasalt Member in the south of the Sheet area,
which implies non—deposition of the upper Eastern Creek Volcanics, and uplift,

before the Myally Subgroup sands were deposited.

Judenan Beds (Phi)

' The Judenan Beds were defined by Carter & others (1961) and have been
informally subdivided by various workers (Hruska, 1970, 1971; Brooks & Shipway,
1960; Wilson, 1972; and Hill & others, 1975). i

The subdivision of Hlll & others (1975) into three units - a basal
quartzite unit, a middle meta91ltstone and schist unit, and an upper metabasalt
unit - was revised on the basis of mapplng in the Kennedy Gap 1:100 000 Sheet
area, north of the Mount Isa Sheet.area. Aé'a result of this work, Hill &
othefs (1975, in an addendum) noted that the upper basalt unit was a fault slice
of Eastern Creek Volcanics, and should be deleted from the Judenan Beds.
Correlation of Judenan Beds with exposures fo the.north is made difficult By

their restricted occurrence and their metamorphism.
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Outcrois of the Jiudenan Beds in the Oban Sheet area cover less than
10 km2 and are restricted to two small aFeas in the northern part of the Sheet
area. In one of these, a discontiquogs strip of silicified quartz and quartz-
seric¢ite schist whosé'éutérbp appeafs to be ‘mainly-fault-controlled forms low
rubbly hills flanking the western edge of the main outcrop of the western '
succession. In the other area, the.Big River area, Bhj-crops out as low jagged
hills of various highly schistose rocks. These outcrops are continuous to the
north with the lower unit of.thé Judenan Beds, Ehj1, mapped in the Mount Isa
Sheet area; Phj has not been subdivided elsewhere in the Oban Sheet area, where

less than 1000 m of section is exposed.

Stratigraphic relations: The Judénan Beds are conformably underlain by the
Eastern Creek Volcanics and were thought by Carter & others (1961) to be |
conformably overlain by the Gunpowdef Creek Formation .or equivalents. Hill & :
others (1975) have shown, however, that they are unconformably overlain by the
newly defined Carters Bore Rhyolite and (in the Mount Isa Sheet area) by the
Gunpowder Creek Formétion, which in that. area is also uncdnforﬁable on the
Carters Bore Rhyolite. The Judenan Beds are restricted by definition to rocks
outcropping on the western side of the Mount Isa Fault, but they are probably
equivalent to the Myally Subgroup. In the Oban Sheet area, the Judenan Beds
are intruded by the main phase of the Sybella Granite.

Field occurrence andAlithology: The Big River ohtcrops of Judenan Beds consist

of well-cleaved strongly foliatéd schists with vertical conjugate joints as a
result of multiple folding. A sequence of intefbedded blue-grey schistose
quartzite, buff schistose sandstone, and spotted grey micaceous schist overlies
schistose metabasalt of the Eastern Creek Volcanics. This sequence is overlain
by softer grey pelitic schists and schistose sandstone and gneiss in which
micaceous bands alternate with quartzose bands. The mica schists are locally
retrogreésed to chlorite schists. The schists have been metamorphosed ‘at
moderate pressure and low temperature as a result of multiple folding on
northerly and easterly trending axesf'and show minor contact effects as a result
of intrusion of the Sybella Granite. ' '

The Judenan Beds in the discontinuous buféfﬁﬁs to the southeast of the
Big River area are heavily silicified but appear ‘to ‘be less deformed than those
to the northwest.- The main 1lithology is rubbly wéathering white or light brown
quarfzite, commonly . ferruginised, with‘some médium' to coarse-grained quartz-

sericite rocks.
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Petrograpny: The volume pef cent compositions of two samples of Bhj and the

chemicél composition of one of them are shown in Table 9.

Discussion: The stratigraphy of the Judenan. Beds is obscured .in the dban and
Mount Isa Sheet areas by complex faulting, metamorphism énd poor exposure of
lower and upper contacts. However, mapping in the Kennedy Gap Sheet area, north-
of the Mount Isa Sheet area, where the unit is less deformed, has-revealed that
there is a general stratigraphic succession through the Beds from quartzite to:
metasiltstone to quartzite. The lithology of the Judenan Beds is thus similar
to that of the Myally Subgroup, ahd the two units are regarded as stratigraphic
equivalents. Hill & others (1975) concluded that the Judenan Beds were probably

deposited in a shallow low-energy marine  environment.

Carters Bore Rhyolite (Phr)

A thin but distinctive porphyritic rhyolite overlying the Judenan Beds
in the Mount Isa and Kenne&y Gap Sheet areas (Hill & others, 1975; G.M.
Derrick, persohal communication) has been defined bj Dérrick, Wilson, & Hill
(1978) as the Carters Bore Rhyolite. It was included by Plumb & Derrick (1975)
in the Haslingden.Grbup, but Cavaney (1975) conéidered it as equivalent to a
sequence. of acid Qolcanics that are unconformable on the Haslingden Group. This
relation has yet to be resolved. In the Oban Sheet area, the Carters Bore

2
Rhyolite covers less than 0.5 km , and is less than 300 m thick.

Stratigraphic relations: Deformation has obscured the relation between the
| Carters Bore Rhyolite and the'underlying Judenan Beds, but it is probably '
disconformabie on the Judenan Beds (Hill & others, 1975), and is unconformably'
overlain by. the Gunpowder Creek Formation. Page (1976) determined a zircon U-Pb
age of 1678 + 2 m.y. for.the Carters BOré Rhyolite. The rhyolite may therefore
be comagmatic with the Sybella.Granite. '

Field occurrence and lithologyi{ The Cérters.Bore,Rhyolite'crops out in & narrow

belt on the-~limb of a syncline in the Big River area, where it forms low jagged
hills. The rhyolite is strongly foliated and cleaved, and dips steeply south.
It is maroon'when fresh, but is most commonly mottled pink to brown, and
consists of phenocrystis of clear quartz and white partly kaolinised feldspar

2 to 3 cm across in a very fine-grained quartzofeldspathic groundmass.
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Petrography: The volume percenf'compositidn“bf a sample of Carters Bore
Rhyolite is shown in Table 10. The rhyolite contains up to 25 percent each of

subhedral embayed K-feldspar phenocrysts up to about 0.5 om across and ovoid:

" TABLE 10: VOLUME PERCENT COMPOSITION OF THE CARTERS BORE RHYOLITE

Sample

No. ) g,

- Mineral ~1143C
Quartz phenocrysts : .18.0
 K-feldspar phenocrysts - - 16.8 . e
Groundmass ; S © 43.4 (40%_qtz, 40% Kspr, -
'5120%.muscovite)
Muscovite - - 0.4
Opaques . : 5.0
Zircon ' T B
Leucoxene h 0.2
Vein quartz . - ' - 16.0

Key: 1. 1143C;. porphyritic flow-foliated rhyolite

quartz phenocrysts which have ‘been recrystallised. to aggregates of polygonal
quartz grains. The groundmass .consists of quartz (20%), K-feldspar (20%), -brown
Fe-rich muscovite (10%), and kaolinite. The feldspar phenocrysts carry
~inclusions of quartz, muscovite, and kaolinite. Foliation of the groundmass
around phenocrysts is a resﬁltAofilater shearing. Leucoxene ‘and. zircon make up
about ‘0.3 to 1.0 percent' of -the rock, the:former occurring in crescent-shaped

bands.

Discussion: - The thinness and restricted -extent of the Carters Bore Rhyolite-
may indicate that the rhyolite represents a minor volcanic event; alternatively
it may represent the edge of an extensive sequence of acid volcanics to the
noorthe. The results of chemical analysis of the rhyolite and the Sybella
Granite being undertaken at present may show whether or not the rhyolite is an

extrusive equivalent of the granite.
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McNamara. Group

Gunpowder Creek Formation (Prw)

The Gunpowder Creek Formation and Mingera Beds were defined by Carter &
others (1961) as contemporaneous un1ts conformably overlying the Judenan Beds.
.Cavaney (1975) has redeflned the Gunpowder Creek Formatlon to include both
" units, which are now known to be unconfonmable on the Judenan Beds. The
redefined Gunpowder Creek Formation is part of the newly ereoted McNamara Group
(Cavaney, 1975). A small syncline of Gunpowder. Creek Formation in the Big River
area of Oban was mapped as Judenan Beds by Carter & others (1961); however,
rocks here extend northwards into the Mount Isa Sheét area, where they have been
remapped as Gunpowder Creek Formation by Hill & others_(1975). These workers
have subdivided the Gunpowder Creek Formation into four main units and several
more subunits based on the alternating sandstone-eiltstbne?ahale lithology of
the formation. The'baeal sandetone-conglomerate unit and an upper siltstone-
shale nnit are exposed in the syncline of Gunpowder Creek Formation in the Oban
Sheet area. About 400 m of the formation is-represented;'covering-about 2 km

of low rises and gentle valleys.’

Stratigraphic relations: Tne- Gunpowder Creek Formation is part of the McNamara
- Group, which is equivalent to the Mount Isa Group. The McNamara Group uncon-
formably overlies the Bastern Creek Volcanics, the Judenan Beds, the Carters
Bore Rhyolite, and_the Sybella Granite (Hill- & others, 1975). The Gunpowder
Creek Formation is conformably overlain by the Paradise Creek Formation and
unconformably by the Pilpah Sandstone in the Mount Isa Sheet area (Hill &
others, 1975). Its top is not exposed in the Ooan Sheet area.

Field occurrence and lithology: . The Gunpowder Creek Formation occurs in a

shallowly northWest-plnnging syncline, the limbs of which dip inwards at about
50°. " The basal unit of the formation (Erw ) consists of micaceous quartzite

schists and orange feldspathic schlstose sandstone, with some pebble beds at

the base. These are overlain by well-cleaved black carbonaceous shale (Brw ),

ferruginous siltstone, and thinly-laminated black siltstone (Erw3f).
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Petrography: The shale unit Prw_is a laminated aggregate of quartsz,

muscovite, kaolinite, and accessory carbonaceous material and microcline.

The Gunpowder Creek Formation is considered by Hill & others (1975)
to have been deposited in a subsiding trough on the eastern margin of a trans-
gressive sea that lay to the west of an eroding highland made up of Sybella

Granite and Haslingden Group.

Mount Isa Group (Pi)

As the host to.the Cu-Pb-Zn orebodies of Mount Isa, the Mount Isa ‘Group
has been studied by a large number of workers. The structural complexity of’
the Leichhardt River fault trouéh (Glikson & others, 1976), in which the Mount
Isa Group occurs and the similarity between alternating lithologies within the:
group, however, has obscured the stratigraphic relétions in many areas, and
éeveral conflicting subdivisions of the group have been proposed. The history
of work on the Mount Isa Group and the stratigraphic schemes that have been used
are documented by Carter & others (1961), Hill & others (1975), Derrick & others
(1976b), and Wilson & others (1977). The nomenclature used in this report is
that of Derrick & others (1976b), who redefined the Mount Isa Group of Bennett
(1965), by adding a new basal formation, the Warrina Park Quartzite, formerly
part of the Myally Subgroup, to Bennett's sevenfold- subdivision of the group.
The Mount Isa Group thus contains eight formations, of which the lower four crop
out in the Oban Shee£ area; . the Warrina Part Quartzite, the Moondarra“
~Siltstone, the Breakaway Shale, and the Native Bee Siltstone. Carter & others
(1961) mapped wedges of undifferentiated Mount Isa Shale north of Widgewarra
and south of Mount Annable. Riley & Duris (1967)'extended both thesé belts of
Mount Isa Group, and remapped as.Mount Isa Group two areas west of Widgewarra
(around O 373700) and south of Bottom Yappo Bore (around O 355510) mapped by'
Carter & others (1961) as Judenan Beds; they distinguished the Moondarra
Siltstone, Breakaway Shale, and Native .Bee Siltstpne, and mapped a quartzite
underlying -the Mount Isa Group as the .top of. the Myally Subgroup. This
quartzite is here identified as Warrina Park Quartzite, and is included in the
Mount Isa Group (Derrick & others, 1976b). - .The extent of outcrop of Mount Isa
Group as mapped by Riley &,Duris?(1967)-correspdnds closely with that shown on
the Oban 1:100 000 Sheet accompanying- this report. Mather (1967) identified

Myally Beds overlain by Moondarra Siltétonetand overlying units as - high as the
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Urquhart Shale in the Blue Hills area, but Weber (1968) concluded that the
highest stratigraphic level represented in the area is Native'Beé Siltstone or
equivalent. No definite Native Bee Siltstone equivalents were found in the Blue
Hills area during the 1:100 000 mapping program; it is coﬁsidered that the
youngest Mount Isa Group sediments in this area are Breakaway-Shale 6f'

equivalent;

Stratigraphip relations: The.Mount Isa Group is the uppermost group of the

western succession and overlies the Haslingden Group unconformably (Derrick &
others, 1976b). The top of the group is not exposed, so the upper units may
have been eroded or not deposited in that part of the depositional trough now

exposed in the Oban Sheet area.

Field occurrence and lithology: The Mount Isa Group in the Oban Sheet area is

confined to a narrow north-northwest-trending belt extending from near the
northeastern corner of the Sheet area to the middle of its southern boﬁndary.
The belt is a tight synclinorium, and the Mount Isa.éroup is tightly .compressed.
The narrow northerly parts of the belt are overturned to the east. Where the.
syncline widens in the south, dips are shallow in the middle of the basin, and
basin—and-doﬁe folds predominate. Parts of the synclinorium have been faulted
out along the Mount Isa-Mount Annable fault zone, so that it is exposed'in'four
fault blocks: the Mount Guide block extends for about 12 km south from the
northern boundary of the Sheet area; the Yappo block extends for 9 km south

of Yappo Creek; the Mount Annable block extends from 4 km north of Mount
Annable south to Waverley Creek; and the Blue Hills block extends from Waverley
Creek to the southern boundary of the Sheet area. The Mount Isa Group covers

a total of about 100 km2.

In the Mount Guide block the western limb of the synclinorium is
overturned to the east; the Mount Isa Group dips westward at 50°.  The
synclinorium is truncated on.the east‘bﬁ a major north-northeast-striking,

- locally gossan-filled fault, as a result of which the-eastern limb of the
synclinorium and the upper two formations of the Eastern Creek Volcanics have
been lost.

In the Yappo block, folding on east-trending axes superimposed on
north-south folds has produced tight basin-and-dome structures. Deformation
was not as intense in this block as in the Mount Guide block. Strongly

outcropping gossans and quartz veins locally mark the eastern boundary of the
block.
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Prominent ridges of sheared sandstone and quartzite ffame'thé-Mount
Annable and Blue Hills blocks, which are locally faulted against the uppermost
units of the Eastern Creek Volcanics on both theirreaétgrn amd western margins.
Faults in the eastern part of the Blue Hills block are strongly goséanous.
Riley & Duris (1967) correlated the fault along the western boundary of the
Mount Annable block with the Mount Isa Fault, on the basis of the difference
in metamorphic grade across it. The greater thickness of the Moondarra
Siltstone in the Blue Hills block compared with its éhickness in the -other three
blocks may represent local deepening or structural flattening of the -basin, as
the underlying Warrina Park Quartzite remains at a constant thickness. The
faults enclosing the synclinorium in the Mourit Annable and Blue Hills blocks are
gossanous. The Blue Hills block shows internal highs of Myally Subgroup and
Eastern Creek Volcanics which may represent original irregularities in the
depositional surface. '

. The marginal zones of the Mount Annable and Blue Hills blocks,
especially in the areas north of Mount Annable and south of Barnhams Dam, are
highly- compressed and sheared by a low-temperature, moderate-pressure -
metamorphism, which has altered the rocks to-greenschiét facies (biotite -zone)
grade (see Metamorphism). The Eastern Créek Volcanics, Myally Subgroup and
_Mount Isa Group south of Barnhams Dam are metamorphosed to the same extent as
the Bastern Creek Volcanics and Judenan Beds in the Big River area. If the
compression and metamorphism were related to granite intrusion, either part of
the Sybella Granite is younger than the  Mount Isa Group, or the granite is
entirely older than. Pi, and faults initiated at the time of intrusion were
reactivated after deposition of the Mount Isa Group with accompanying
metamorphism. Mather (1967) considered that the Blue Hills and- Mount Annable:
blocks represent a complex synéliné plunging south at the northern end and north
at the southern end - i.e., a structural basin.

The extent of deformation of the Warrina Park Quartzite (Riw) varies

from one part of the trough to another. Exposures on the western limb of the
synclinorium are generally strongly sheared, possibly because of their proximity
to the Mount Annable Pault zone, whereas those on the eastern limb are
relatively'undefbrmed.

The lithological composition of ' Piw varies from.north-td south. The
total thickness of Biw, the proportion of conglomerate in the formation, and

the average size of the pebbles, all increase southwards.
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pebbles are siltstone, :and at one locality 'in the. western.side of the block
basalt pebbles were found. -The pebbies are smooth and well rounded; many are
sphérical or ellipsoidal, but some irregularly shaped pébbles were found
"alongside perfectly spherical ones. R i B B - |

In the , Yappo block and the northern part of the ‘Mount Annable block,
the conglomerate beds.have been strongly deformed so that pebbles are flattened
elongate ellipsoids, with their long axes in the bedding plane parallel to :the -
nortﬂ—northeasterly strike of the beds, and their short axes normal to the
bedding plane. The ratio of long axis to intermediate ‘axis ié as high as 20:1
~and Qf intermediate axis to short axis as-.high as 6:1. Few pebbles in these
blocks are longer than about 20 cm.. As in the Blue Hills block, the pebbles
are mostly of quartzite; some are siltstone. Bedding in the matrix can be seen
to_wé}p afouﬁd'the flattened pebbles; there is no evidence of fracture of
either the matrix or the pebbles. ~Pebbles in the Yappo and Mount Annable blocks
constitute about half of the total rock.

' The conglomerate in all blocks grades upwards into gritfy,‘shaly
sandstone as the amount and size of the pebbleg gradually decreases.

In the southern part of the Blue Hills block, the conglomerate is of
quite a different character from the beds just described. Even-grained well-
bedded, well-sorted, graded-bedded quartzite.cqntains pebble beds 10 cm thick
alternating with even-grained beds. The pebbies are generally - less than 5 cm
across. The well-sorted nature of the conglomerate in this part of the.
synclinorium indicates a lower-energy environment w1th lower dep051t10na1 rates
and more per31stent sedimentation than in the narrower parts of~th9 sync¢linorium
to the north. | '

The Moondarra Siltstone (Pim), which conformably overlies the Warrina

Park Quartzite, ranges from massive black quartzitic siltstone with a flinty
fracture to soft grey thinly parallel-laminated wellécleéved carbonaceohs
siltstone that weathers biuish white. Chalcopyrite filmé and gossans afe
associated with the latter. Ferruginous siltstone is also common near the base
of the formation, and grey banded ‘dolomitic siltstone. and Bladk calcareous shale
are common near the top and predominate in the southern paft of the Mount
Annable block and in the Blue Hills block, where the“formafion is thickest.

The dolomitic siltstone and calcareous shale.show intricate polyclinal and
cylindrical folding (Mather, 1967) indicative of,basin—andTQOme multiple
folding, although their average dip is less tbaﬁ-30°.
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The overlying Breakway Shale (Rib)_fofms diStinctive low rubbly, shaly

striké ridges devoid of_vegetation and soil cover. The formation is less
extensive than the Warrina Pafk Quartzite. or the Moondarra Siltstone. 'Rib.is
present overlying Pim in the Mount Guide block, where it is faulted against’
Eastern Creek Volcanics on its eastern boundary; similar'ridges are present
in tﬁe Blue Hills block. The Breakaway Shale is variegated red, brown, purple,
and-gre& fissile, ripple-bedded sericitic, and siliceous. Dips are generally
shallow. '

The Native Bee Siltstone (Pin) is similar to the Moondarra Siltstone.

TABLE 11. VOLUME PERCENT COMPOSITION OF THE WARRINA PARK QUARTZITE‘

Mineral R Samble s s
Grouping " "No 1. 2. 3 4.
Minqral 1201D 1210 1215 1216
Q Q . Quartz . 41.3 62.7 64.9 77.9
F K-feldspar : | 0.2 1.9
Biotite | 6.0 7.5
‘Muscovite - 1.0 1.4
g R - Opaques ; - 2.0
Zircon ) | 0.7
Stilpnomelane . 0.4 - 2.3
Tounmaliné _ 0.5
K-feldspar 7.5 ' | o 0.5
Biotite R 0.8 . 6.4 7.5 3.6
Muscovite 9.5 1.0 1.4 16.0
- Opaques 2.6 : 0.5
" Epidote . 20.6 |
Sphene 1.4 | 0.4 0.5
Calcite 11.4
Chlorite 4.9 25 0.5

Key: 1. 1201D: epidote quartzose arenite
2. 1210: micaceous arenite
3. 1215: micaceous feldgpatholithic arenite
4. 1216: muscovite quartzose arenite

For explanation. of mineral érouping and sample numbers, see Table 4 and Figure

3.



labile arenite

quartzose
arenite’

quartzose arenite
{orthoquartzite) .

/sublabile
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lithic) *

arenite

{ feldspathic ) (lithofeldspathic }{(feldspatholithic) (lithic)

- Fig. 4 Classification of the Warrina Park Quartzite in MLQ and QFR diagrams

(Folk,1968). Diagram apices as in figure.3;sample Nos refer to Tablell
Record 1978 /87 F54/A6/56
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Petrography (Table 11, Figure 4): The ferruginous micaceous quartzite

(quartzose arenite) of Piw consists of a medium to fine aggrégate of poorly
rounded, subspherical to polygonal qﬁarﬁz grains (60 to 70%), interstitial fox-
“red biotite, muscovite, and minor opaque oxides, feldspar, and stilpnomelame.
Dark bands contain concentrations of biotite and opaque oxides.

The blue quartzite of Piw in thé southern part of the Blue Hills block
consists'of about 60 percent moderately well-rounded subspherical quartz grdins
in a matrix of epidote (15%), muscovite (10%), calcite (10%), and minor sphene
and opaque oxides. _

The banded dolomitic siltstone of Rim consists of an irregular to
polygonal aggregate of quartz, calcite, dolomite, and minor K-feldspar, plagio-
clase, and chlorite. _ '

The carbonaceous siltstone of Pim consists of a dense aggregate of
quartz, muscovite, calcite, opaque oxides, and carbonaceous material.

In the Pib shales, parallel-aligned quartz grains are separated by
trails of muscovite, carbonaceous matérial, hematite, angd minor'kaolihite. The:
variegated colours of the shale at any single locality are produced by variation
in the amounts of carbonaceous material and hematite present. Quartz is
generally about 30 percent, but muscovite ranges from 30 to 50 percent and

carbonaceous matter and hematite correspondingly range from 40 to 20  percent.

Discussion: Derrick & others (1976b), Wilson & others (1977), and Hill & others
(1975) interpret the sedimentary features of the Mount Isa Group as indicative:
of deposition in a bfoad, shallow sea. The basal conglomerate was deposited

on a shallow shelf, and the overlying sand, silt, and shale were deposited
during a subsequént, possibly tectonically controlled, transgression. Ig the
Oban Sheet area, the relatively high ratio of conglomerate to quartzite within
the Warrina Park Quartzite, the discontinuities and thickness chénges of PBiw
within the synclinorium, and the apparent non-deposition of the upper units of"

the group, suggest that the depositional sea shallowed to the south.-
CAMBRIAN

Palaeozoic sediments of the Georgina Basin crop out in central and
western parts of the Oban Sheet area, and onlap eastwards onto the Precambrian
belt. Most of the Palaeozoic area is covered by Cainozoic alluvium, but

isolated remnants of Cambrian rocks are exposed along the western edge of the
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Sybella Granite outcrop area. The Cambrian of the Georgina Basin has been.
extensively studied and a comprehensive bibliography presented by Smith. (1972).
De Keyser (1972) and .de Keyser & .Cook (1972) revised the stratigraphic . - -
nomenclature of the Cambrian, and have simplified;the problem of mixed
biostratigraphic, lithostrafigraphic, and_ghyonostratigraphic nomenclature by
referring the rocks of the system to_six.diétinctive mappable lithosomes. Each
lithosome is represented by different formations in different areas, and may-
straddle several time zones. The lowermost four lithqspmes are represented_in
the Oban Sheet area, including the Beetle Creek Formation of the third
lithosome, which has been successfully pro§pected for phosphate deposits
eisewhere; however, the cbncentration of phosphate in. the Cambrian of the Oban

Sheet area has been found to be uneéonomic—(Offenbérg, 1976; Rogers, 1976).

Stratigraphic relations (Figure 5): The Cambrian is unconformable on the.
Sybella Granite, and the youngest exposed Cambrian fofmétion is unconformably

overlain by unnamed Mesozoic sedimernts. The basal Cambrian formation, the

Riversdale Formation, is unconformably overlaih b& the THG}htonia Limestone;
these two formations are overlain conformably or disconformably by the Beetle

'Creek Formation and the Inca Formation.

Field occurrence and lithology (Fig. 5): The Cambrian :ocks form distinctive

.low, flat-topped hills of gently folded roéks, the more extensive areas of
outcrop being capped with a veneer of Mesozoic sandstone and conglomerate.
Contacts between formations—aré gradétional. Some slump and convolution

structures occur. Lateral fécies changes"are common and rapid. Although

unmetamorphosed, the Cambrian sediments have been locally.faulted.

Discussion: The lithosomes were deposited under various shallow marine or
supratidal conditions (de Keyser & Cook, 1972). >Shqreline sandstone-mudstone-
chért-phosphorite deposits give way westwards to limestone in the deeper parts
of the basin, while dolomites are thickest in the deepest, central, part of the
basin. The Cambrian deposits in the Oban Sheet area repfesent shoreline or very

shallow-marine sediments.



Well-bedded, thinly laminated siltstone, grey silt-shale, siliceous shale,
fine -grained sandstone, thin-bedded chert, bituminous limestone

INCA FORMATION

BEETLE CREEK Quartzose, grey, brownish -pink or white phosphatic siltstone, nodular

FORMATION chert and chert -breccia, shale, phosphatic limestone
ARDMORE CHERT # Black and white banded convoluted chert, algal chert, vuggy gréy
MEMBER # | quartzitic chert, yellow nodular chert

THORNTONIA Sandy basal section, cream to brown to grey, ploty dolomite, dolomitic
LIMESTONE limastone, chert nodules and layers increasing upwards
RIVERSDALE o o] Red micaceous siltstone and sandstone, polimictic quartz pebble
FORMATION s o conglomerate, sedimentary breccia, silicified feldspathic sandstone,

massive porcellanitic siltstone and mudstone
* Quita Formation is not exposed in the Oban Shee! area

Fig. 5 Stratigraphic relations of the Cambrian in the Oban Sheet area
(after de Keyser,1972)

Record 1978/87 ' FS54/A6/57
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MESOZOIC -

‘Thin cappings of poorly consolidatéd sediments on Cambrian rocks in
the capping is marked'by a white quartz and black pebble conglomerate
(Offenberg, 1976). The conglomerate is overlain by a mixture of varicoloured

siltstone, silty claystone, ferruginqus quartzose sandstone, and chert.
CAINOZOIC

According to Noakes & Traves (1954),.the Cainozoic was a time of
erosion and terrestrial deposition. Deposition of the unconsolidated alluvia
now covering extensive tracts of the Oban Sheet area followed land movements
at the ‘end of the Terfiary@ The folilowing four Cainozoic units have been mapped

in the Oban .Sheet area-.

Czr consists of medium-grained alluvial quartz sands and silts deposited in-
fofmer stream channels aﬁé on flood plains. ,

Czs consists of residual medium ‘to ‘coarse-grained sand and 8ilt, and is best
developed over granitic terrains, where transport of the quartz and feldspar—'
rich detritus has 'been minimal; .it is generally coarser-graineﬂ than Czr.

Qf consists of fine-gr&ihed'alluvia forming_weil—developed”bIack—soil profiles.
5Deposition of this unit ‘occurs in the low-lying, ﬁoorly—drained plains
surrounding the larger rivers. ‘

1gzg?has been distinguished where a significant amount of coarse river bed 'sand
‘and gravel has accumulated in the wider stream channels. The pebbleS‘éré mostly

of quartzite, -sandstone, and granite.

‘PROTEROZOIC INTRUSIVE ROCKS

Sybella. Granite

-" The Sybella Granite and 'some porphyry dykeS'associated.with the granite
‘(see-following sectionm, 'Porﬁhyry dykes') are the only ‘acid intrusive bodies
‘in the Oban-Sheet “area. The Sybeila Granite was formally defined by Carter &
others (1961), 'who recognised several types of ‘granite, only one of which crops

out in the Sheet area. The Sybell& Granite has been described by Joplin (1955),



-46-

Joplin & Walker (1961), Wilson (1972), and Hill & others (1975);' the:.last-named
authors subdivided the granite into three main and fhree minor phases io the
Mount Isa Sheet area: .This subdivision is followed .in the. Oban Sheet area,
where one maih and -two minor phases can be distinguished.

The main phase,12gs1, is coarse-grained;:'generally porphyritic
foliated biotite granite; the two minor phases are microgranite, Pgs , and
pegmatite, Pgs . Egs1 crops out discontiﬁubus}y’in a-southyard widening °
belt, from 4 km to 10 km wide, along the western edge of the Precambrian area,
and disappears'under Phanerozoic sediments to the west. - Exposures consisf of
jointed tors and pavements that form low hills and inselbergs. Pgs forms

two small bodies at O 269365 and O 298595,  and Egs crops “out in an’elongate
mass at 0 325735. : o N I

.Field relations: 'Egs{ probably.intrudes the Malbon Vale ‘Formation, as it
intrudes the Mount Guide Quartzite in the Mount Isa Sheet area; Bgs*-intruaes
the Eastern Creek Volcanics.in the Oban Sheet area and probably also the Judenan
Beds. There is no direct evidence that the Sybella Granite'is-older_than the
Mount Isa'Group; however, quartz-tourmaline pebbles present in the equivalent
Gunpowder Creek -Formation (Hill & others, 1975) are thought to be derived from
the pegmatites of the granite, indicdting that the granite is probably older
than the Gunpowder Creek Formation and hence also older thanrthe Mount Isa
Group. In the Oban. Sheet area, both the pegmatite and microgranite phases
intrude Bgs1- Hill & others (1975) have summarised the results of
geochronological work on the Sybella Granite. The currently accepted ages"of
2881 and‘gggr are 1646 + 15 m.y. and 1557 * 40 m.y. respectively, based on.
total-rock Rb-Sr isochrons, but a zircon U-Pb age of 1678 + 2 m.y. on the
Carters Bore Rhyolite (Page, 1976), may be a minimum age for the Sybella

Granite. Recent zircon dating of 2881 indicates that it may be as old as 1750

m.y. (R.W. Page, BMR, personal communication).

Field occurrence and lithology: The Sybella Granite is exposed 'as.remnants of

an elongate north-trending complex. The contact of the granite with the
surrounding rocks, and-the foliation.in the granite, are parallel .to the north
to north-northeast regional-structural trend. ' This. trend is also followed by
numerous quartz~dykes and shear zones~ that cut” the granite east of Newmans Dam
and south-of Waverley Creek; between Waverley:and Kahko Creeks, the quartz

dykes define a second," east northeasterly trendiv’ Thé' rocks in the shear zones
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are quartz-muscovite augen schists coﬂfaining porphyryblasts. (or xenoblasts?)
of quartz in a dense muscovite matrix. Some of the schists are feldspathic and
may be sheared granite, but others may be pendants of sheared metasedimentary
rocks, as-some of -the quartz augen are probably former pebbles.

Six large basic pendants have been mapped in the granite, mainly in
the areas north and west of Mount Annable. - They éonsist of massive hornblende-
plagioclase hornfels.

Egs1, the predominant phase, varies from coarsé—graiqed +to medium-
grained, from porphyritic to even-grained, and from massive to foliated or
gneissic. Mafic mineral content (mainly biotite) ranges from about 5 percent
to about 20 percent, and feldspars may be red or white. In the poorly foliated
or massive types, phenocrysts are single subhedral or euhedral crystals, but
in the foliated types, the phenocrysts are ovoid-shaped aggregates of anhedral
graihs whose boundaries radiate from the dentre of the aggregate.

. In the Big River area, the granite is coarse-grained, strongly
foliated, and rich in mafics, carrying about 10 percent each of biotite and
hornblende. The foliation is defined by the aligmnment of red feldspar augen
separated by sinuous bands of groundmass minerals, and is considered to be
deformational (see Discussion).. Some quartz-feldspar-muscovite-beryl pegmatites
(Pgs ) occur here and have been constéaned at -Big River.

The degree of foliation decreasesvgouthwardé; east of Newmans Dam and
between Nine Mile and Kahko Creeks poorly-foliated medium to coarse-grained
white-feldspar-biotite granite containing plagioclase and K-feldspar pheno-
crysts, predominates. '

The elongate stock of Sybella Granite intruding Eastern Creek Volcanics
- north of Mount Annable consists of a core of foliated medium-grained red-feld-
spar-biotite granite with K-feldspar augen, surrounded by a zone of re-
crystallised crenulated microgranite. The microgranite is pink to dark bluish-
black, being darkest where fully recrystallised. Very rarely is the granite
parallel-foliated, but the microgranite is commonly parallel-foliated and
compositionally banded. Aplite dykes, quartz-alkali feldspér + muscovite
pegmatites, and small foliated banded quartz-plagioclase-epidote-leucogranite
stocks also intrude the granite and metabasalt. Various hybrid rocks are
present along the contact between the granite and the country rocks - quartz-
rich granitoids represent mixed granite and quartzite, and granodiorites
consisting of alternating narrow hornblende-rich bands and feldspathic bands

appear to have formed from granite contaminated by basalt xenoliths.
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Sybella Granite exposed between Kahko and Waverley Creeks is
lithologically similar to granite in the Big River area, but shows evidence of:
greater deformation in its gneissic texture: feldspar augen are el@ngate and
connected by narrow feldspar 'necks' to-give the appearance of boundindge : |
structure. : The feldspar boudin layers are separated by bands of recrystallised
aligned groundmass miﬁerals.' Granite in the southern part of this area e.g.
around O 245335, is massive coarse, even-grained, red-feldspar—biotite-granite.

South of Waverley Creek, the granite is much less foliated than to the
north. Here it is massive coarse to medium even-grained to porphyfitic red or

white feldspar granite, with mafic contenf ranging between 10 and 20 percent.

Petrégraghx:..The modal volume percentage compositions of selected.sampies of
the Sybella Granite and'related dyke rocks are given in Table 12. The relative
préportioné of'quartz,_microcline, angd plagioclaée are plotted in Figure 6.
Both Table 12 and Figure 6 illustrate the wide range of compositions spanned

by the granite and the dykés. All the samples examined fall in the field of
alkali feldspar graﬁites-(Streckeisen, 1973), except for the'white medium to
fine mafic-rich granites (nos. 4, 5, 6, and 22 of Table 12), which fall in the
field of normal granites (see Fig. 6). N : '

The petrographic characteristics of féur-types of-Pgs1 are described
below. Coarse-grained foliated porphyritic red-feldspar mafic-rich granite -
e.g. nos. 1, 2, 9, 21 of Tablg 12 - is allotrimorphic ‘granular (foliation plane
sections show minerals aligned in narrow bands separated by sigmoid boundaries);
Winding irregular boundaries separate mafic-rich bands from feldspathic bands.
Within bands, monomineralic sub-bands are locally developed. Quartz forms
aggregates of elongate, interlocking grains with sutured boundaries and undulose

extinction.
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TABLE 12. ‘VOLUME SPERCENT .COMPOSITION OF THE SYBELLA 'GRANITE
1. 2 3 4, 5a ‘6. s 8. 9. 10. Mt T2y 013 ° T b
1144C 1099 1088  1V038° 10738  1080A 1093  1070A  1151A 10778 1080B 1146 - "1147 1062

Quartz 21 2 35 30 23 29 30 27, 35 26 ‘73 39 2 78
Migrociline 34 34 32 18 15 20 32 40 25 26 a1 - 387 29 -~ R
Plagioclase 22 21 24 35 36 37 28 26 25 23 29 1 27 15
' Bniposi Blank An An An An ‘An - An ¢ An Ai An A AR

- . " 65 65 27 10 0 10 0 5 10 3
Blotite 9 9 5 12 22 EE 5 5 10 10 4 s 10 4
Muscov ite - 0.1 0.3 0.4 0.5 0.3 - 14§ 0.1 0.2 0:5 - - 0.6
Hornblende, n 0. 1 2 0.2 0.1 1.2 1.0~ 0.3 3.8 85 0.7 w5 -7 = ‘
Epidote .(_lncl. ¢l ino- - 1.3 - 0.7 0.4 0.4 0.3 0.3 1 1.7 0.5 - - =

- - zolsite) ' ‘ : ' )
‘Opaque oxides 0.5 1.0 0.1 1.2 0.6 0.2 0.1 - 0.1 0.8 0.4 = = 2
Sphene 1 0.6 0.6 1 0.6 0.3 - - 0.3 1.4 = 0:2 i -
Zircon 0.4 0.2 0.1 0.6  0:9 B.5 0.5 0.4 0.1 1 0.2. 0:3  0:2 =
Allanite, - 0.2 07 0.5 0.3 - 0.1 = 0.1 0.5 = 01 - 0.2
Apatite 0.2 b_.1 0.1 0.3 0.6 0.3 0.2 . = 0.6 0: 1 & = 01
Fluorite ;rr 0.2 - tr - tr 0.3 T & +r tr *i'r“ +r -
Chlorite 0.2 P - - 0.2 - - 0.6 - - - 0.3 - - =
Calcite- - = = - = 0.1 - - - 0.3 0.3 = = =
*ap|;roxima1'e campositions (+ 10%) estimated from X:RD dafé.
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TABLE 12 (cont'd)

£ .

15. 6. 17. 18, 19 20, 21, 22 23. .24, 25 26. i
1045 1046 1160C 1144E 1160E 11548 1150A 1082 1086 - 104iH  1077C  1093C  1023.
Quartz . 33 %. 31 3. 4 24 30 19 a6 27 25 3 32
Microcl ine 35 310 a0 3 17 .34 2 2 21 33 31 33 35
Plagioclase 5 5 17 32 . 25 . 33 2% 40 23 24 21 23 9
Camposition ) An - An An An An )
' 15 2 3 23 5
Biotite 27 10 28 01 - - 13 13 1.2 meoon 5. 10
Maseps ite 3.5 i 6° - 0.5 9’ 0.1 155 2.6 2.2 0.3 7 2
Hornblende . . - 0.4 - - -, - 6 1.4 - - .4 - =
Epidote (incl. clino- 0.5 . 3 0.4 = . ‘- = - 0.6 09 0.1 0.7 1.9 0.3 0.7
A zoisite) 1 . : : ' oy ¢ : s, : N
Opaque ‘ox Ides a5 .8 06" - - - 03 04 - 0.3 0.6 - 13
Sphere - 0.5 - 1 - 0.5 * 1.5 1.1 = 0.3 0.1 - gk
Zircon . ... o 0.5 0.3 - 0.2 - 0.7 .0.6 - 0.5 0.5 © - 3
Allanite... 3 0.6 0.7 - o - - 05 - 0.6 0.1 0.5 0.5
Apatite, .. 0.1 0.3 0.4 - - - ~i 0.4 - '0;3_ 0.5 ~ tr
Fluorite 0.1 tr -: - - - .2. 0.2 fr = ' tr 0.2 7 
Chiorite. * - o ST - ¥ T - . = - tr .
Calcite - - e - - - - - < = = 0.2
® ) ® ® ® () 9 @
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Explanation of'nogkafipés;v Table 12, Figure 6.

[

1s 1144C* Coarse porphyritic red-feldspar foliated biotite-hornblende

TR B

'g‘r‘an'ft'e':; EgS T _ _ ) ) %
24 1099 Coarse porphyritic red-feldspar foliated granite; Egs1

B 1088 Cbéisé Pofphy:it;c whi#erfeldqur foiiéfed gfanite; Egs1
4. 11038 Fine white-feldspar.mafic-rich foliated granite; Bgs,

Bg 1073B Medium white-feldspar mafic-rich granite; 2351

6 10804 MediUm WhiteafeldsparJmafic7;ich-granite; 2gs1

T 1093E Med ium ﬁhiteafeldSpar granite; ‘Bgs1

8., 1070A Coarse  red-feldspar graﬁité;“ Egs1

9. 11514 "boafse porphyritic red-fei&spar granite; P,gs1

40+  1077B -. Medium white-feldspar granite; 2g‘s1

11.  1080D uACb&rSé red-feldspar granite; JBgs1

12. 1146 Coarse pdrbhyritic white-feldspar granite; Egsi

13. 1147 Coarse pdnphyrifié white-feldspar granite ;3 Egs1

t4. 1062 White=Teldspar microgranite; ;Bgs3

jSu 1045 Pink recrystallised:microgranite; -contact éf Egs1'with Phe
}Bu 1046 ‘Black ‘recrystallised foliated microgranite; -contact of.Bgs1

‘with ‘Bhe '
A7.  1160C ‘Pink ‘crenulated :microgranite; chilled contact of.2g31~with

-Bhe
18. - 1144E  ‘Aplite; dntrudes iB‘gfsq
19. 1160E ‘Epidote ‘pegmatite; 1iﬂtrudes:2he
20.  1'754B ‘Muscovite :pegmatite; intrudes Phe
fét. ‘11504 Coarse ‘porphyritic 'red-feldspar :;granitey Egs1
-22. 1082 ‘Medium ‘white-feldspar ‘mafic-rich granite; .~Bgs1

f*~§ample numbers are -second half:of BMR registered ‘rock 'numbers; the first half
-of ‘all “ex¥cept inos. 15, 16, and 27 is 7653. For example, no. 1 is T6531144C.
‘The "first -half of nos. 15, 16, and 27 is 7553. ‘For example, No. 15 is 75531045.



23.
24.

. 25.
26.
2T

1086
1044H

1077C

1093
1023

B

Medium white-feldspar gf&hitéiw{tﬁgéﬁafié.pheﬁoérysfs; Egs{"’
Porphyritic red-feldspar microgranite; chiiled contact of
Bgs, with Phe - S S ' S

Black”micrograhite; intrudes Pgs

‘Black microgrénite;: intrudes Bgs

Grey’quartz-feldspar porphyry dyke
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°/o Plagioclase

Fig. 6 Part of Q-Or. -(Ab+An) dlogrom showmg volume percent composmon
of -quartzofeldspathic minerais of the Sybella Gronite. Sample Nos.

refer to Table 2. Some samples are oiso plotted with respect to
superimposed Q-Or+ Ab-An plot,showing their- closslflconon

according to Streckelsen (1973)

sample position ‘with respect to ‘Q-Or-Ab+An apices

”n
"o sample position with respect to Q- Or+Ab - An apices

Record 1978/87 ' F54/A6/58
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Massive medium to-coarse-grained porphyritic white feldspar granite
- e.g. nos. 3, 7, 10, 12, 13 .of Table 1é,- carries phenocrysts of microcline
and/or plagioclase in an allotriomorphic.granular to interlocking, 1ocaily
recrystallised groundmass. Most of.the#Quartz is recrysfallised tb a polygonal
mosaic. .Biotite and minor hornblende form up to about 17 percent of the rock.
PlagioclaSe-is commonly rimmed by microcline, and the reverse (rapakivi) -
relation is evident in- several samples in the centre of the poorly-foiiated
plutons east of Newmans Dam and between Nine Mile and Kahko Creeks.

Medium to fine-grained white-feldspar mafic-rich granite - e.g. nos.

4, 5, 6, and 22 of Table 12 - does not apﬁéar foliated in hand specimen; but

in thin section shows eﬁidence of eitreme deformation. The rocks is made up

of intersecting bands of elongate recrystallised minerals, the band boundaries
following irregular winding paths éh?ough the rock and enveloping lensoid
feldspar aggregates (Fig..7a). These rocks are characterised by a‘ higher
plagioclase/ﬁicrocline ratio than in other types. Accessory minerals afe
hornblende, sphené, muscovite, apatite, epidote, allanite (Fig. Ba,b), fluorite,
and opaque oxides.

In the massive coafse-grainéd,_porphyritic red-feldspar granite - e.g.
nos. 8 and 11 of Table 12 - intertwined bands of fecrystailised minerals wrap
around anhedral feldspar phenocrysts. Quartz has an annealed ribbon texture
and ‘occurs in monomineralic aggregates (Fig. 7b). Biotite is less abundant than
in the.other granite -types. ‘ : ' .

The micrbgranite - 2.8+, nos. 15, 16, 17, 25, 26 of Table 12 - consists
of equal amounts of allotriomorphic granular to polygonal quartz, microcline,
plagioclase, and -biotite in an interlockihg mosaic. The parallel-foliated -
microgranites are compositionally banded, bands consisting of the following -
.combinations: quartz-microcline, plagioclase, bl&gioclasefepidote, hornblende-

epidote, sphene-hornblende.

Discussion: Characteristics of all of }Egs.1 except. the elongate stock north = -
of Mount Annable indicate that it was emplaced at an intermediate crustal level,
i.e., between the deepeét zone where grunites are gneissic and surrounded by.
country rocks regionally metamorphosed to amphibolite grade, and the shallow :
zone of circular subvolcanic granites with associated volcanic rocks ;
(Buddington, 1959). These characteristics include the elongate, generally'_
concordant form of the batholith, the paucity or absence or recognised '
associated voiéanic activity, the scarcity -of aplite dykes, the absence of .

contact aureoles, the variation in mineralogical composition reflecting
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. incomplete homogenisation o6f the Pgs melt-before solidification, and the low
(greenschist) ‘grade of ‘metamorphism Lf“the-éufrounding"rocksk

In the a’rea'northl6f~Mcr)uht”TAn‘néb-léf,'""h'oweVer', characteristics of the -
granite 'stock and dyke’ rocks suggest?théfiaAdeépef, possibly root, que‘of "
emplacement is' exposed. The granitoid:rocks:are here quite inhomogeneous,
pegmatites and migmatites are:.common, and. intrusions are concordant with the. '
country rocks, which are metamorphosed:to'amphibolite'grade; B ‘ '

The foliationof. the Sybella Granite is cbnéideredato be a tectonic
rather than an igneous feature. " The degree.of foiiation is variable and bears
‘no systematic relation to pluton boundaries, which would be expecfed if the
foliation were an igneous-flbw_structure;*ﬁThe"éxtensive recrystallisation and
deformation that -have been described haVe'metamorphosed.the granife to“:roughly
upper amphibolite grade; " the developmeﬁt'of fdiiétion would have accompanied

the early stages of metamorphism.

Porphyry dvkes

Three intrusions of feldspar porphyry are’ shown on the accompanying
map. A narrow dyke cuts. a dolerite sill- that intrudes Mount Guide Quartzite
north of Kahko Creek. Two wider bodies intrude Mount Guide Quartzite near ‘its
basal contact, respectively 7 and 10 km east-southeast of Mount Annable..

The structural control on the emplacement .of the porphyry dykes_is
evident: from their form and orientation along fold axes.or faults and from-fhe
~localisation of the larger-bodies at contacts betweén Phv and BEhg.

' The smallest :dyke consists of "subhedral microcline phenocrysts'andl
smaller quartzﬁphenocrysté in a metamorphosed groundmass of quartz, .microcline,
plagioclase, biotite,. chlorite, .and accessory muscovite, opaque oxides, .sphene,
clinozoisite, zircon, and apatite. The microcline phenocrysts are up to 2 cm -
across, and are rimmed by plagioclase. Both feldspars, especially plagioclase,
are heavily clouded with. red iron oxides. .The‘ciinozoisite is 'zoned from a
metamict core to a.clear rims ..

The larger porphyry dykes have similar mineralogy, but are .less
extensively replaced by ironxoxides.i'Myrmekite rimming microcline phenocrysts
is abundant. : : -

The stratigraphic ievel_reached.byfthe'feldspar porphyry intrusions-
and the occurrence of the diétiﬁctive-qonéd clinozoisites which also bound in
the Sybella Granite provide circumstaﬁti&l»gvidence that. the feldspar porphyries

are associated - with the granife..-'



Figure 7a. Mineral bands in deformed Igs1,Waver1ey Creek area. Sharp
band boundary separates recrystallised quartz (lower half of field) from
partly altered feldspar (clear twinned grain and surrounding dark mottled

area, upper centre of field). Crossed nicols, x 25.

Figure 7b. Foliated augen granite, Bg% s Waverley Creek area. Ovoid
feldspar aggregates (clouded grains, centre of field and lower left of

centre) are surrounded by ribbon-textured quartz. Crossed nicols, x 25.



Figure 8a.

Figure 8b. Metamict allanite in Egs1,north of Waverley Creek. Central
euhedral allanite grain is source of radiating and concentric tension

cracks. a. Plane polarised light. b. Crossed nicols. x 25.
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Dolerite dykes

Doleri;é dykes and sills intrude all units of the Haslingden Group,
but are most abundant in the Malbon Vaié Formation and Mount Guide Quartzite.
Far fewer dykes éuﬁ the Mydliy'Subgroup_than the underlying formations. Only .
two dolerite dykesfwere found'cuttingvﬁnits younger than Pim - they intrude the-
Sybella Granite 7 km west of Mount Annable.

In Phv and Phg the dolerite bodies were emplaced parallel to north-
northeast-trendlng fold axes. They are concentrated in areas adjacent to fault
and shear zones, but are not associated with the major northwest faults, which
they antedate; theée faults have affected the Mount Isa Group, which is known
to be younger than the dolerites. The intrusions in Phv include wide
'virreéularly-shaped sillé and narrow linear bodies, in éontrast to those in Phg,
'in which all the intrusions are narrow dykes with the exception of one large
zoned dolerite sill north of Kahko Creek. o
o - The dolerites emplaced in Phg are usually rimmed by a metre—w1de
contact aureole of glassy blue recrystallised quartzite.'

Alteration and metamorphism of the dolerites are variable And in Phg
and Bhv younger dykes have not been distinguished from older ones. Compbsitions
of several unaltered dolerites are shown in Table 13. Most of the dykes in the
Sheet area, however, are now composed of variably sericitised plagioclase (55%),
actinolite (35%), opaque oxides, quartz; and_epidote.. Texture varies from sub-
spherulitié in which ragged subradiai fibroué aggregatés of éctinolite are
separated by allotriomorphic plagioclasé, to hornfelsic or schiétose. In the
actinolitic metadolerites, no original crystal form or igneous texture is
discernible.

More rarely, the main mafic mineral is hornblende rather than
actinolite. Hornmblende metadolerltes are composed of plagloclase (55%),
poikilitic hornblende (35%), blotlte, chlorlte, and quartz + clinopyroxene.

The hornblende grains are subhedral and subophltlcally moulded around

plagioclase grains.
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13. VOLUME PERCENT COMPOSITION OF DOLERITES

Sample
hbo ‘o 2.’ i 3. : 4. 5. 60
Mineral 1007 1011C . 1012A 1019 1218 . 1044
Plagioclase 431 25.5 5.4 24.0  36.8 18.5
Hornblende 3.2 8.5 5.3 58.6 25.5 64.8
Cl inopyroxene 3643 - - - 10,6 =
Opaques 10.9 3.8 4.8 8.1 2.4 3.8
Quartz 1._6 19.4 29.9 7.7 16.5 12,9
Chiorite 4.9 S 4.6 1.6 1.8 -
e v g _ f
Epidote - 2.8 - - 0.4 -
Blotite tr - - - " 6.0 -
quartz in myr- samples fraom large .sHI in= banded rock; bands coars;e-gralned
mekite only; truding Bhg; plagioclase are: quartz/CPX-~ amphibolite;
CPX shows fine largely sericitised and hornblende/biotite- intrudes Bgs
Comments OPX exsolution epidotised; hornblende, . plagloclase; due to
) lamellae; horn- opaques concentrated in inclusion of quartz-
blende is CPX irregular bands ‘ite and granite '
. alteration : xenol i ths
TABLE 14, CHBMICAL ANALYSES OF DOLERITES
fy 2. 3. a, 5.
1007 1010A 10108 . 1031 1044 |
510, | 48.65  48.42 50.74 50,76 49,50
Tio, 2.52 131 1,40 f.78 2.82
Al 05 1291 15,75 16.33 14,79 12,65
Fe, 05 4,63 5.92 5.19 3.78 5. 35
FeO .07 6.58  4.66 9.00  11.00
MnO «23 .18 «20 .19 27
" Mgo 5.09 8.02 6.34 5.64 5. 50
' ca0 9.07 9.44  10.76 9.61 8.46
Na 0 2,127 .43 2.5 2,28 1,67
K50 .96 T3 W21 .51 - .45
F’205 .24 .28 «29 «25 «30
co, .05 .05 .05 .05 «05
H0" 1.9 2,35 1.37 1.67 1.55
HZO- .04 « 04 .02 .04 .03
Total 99,52 100, 13 100, 02 100; 26 99,60
1. 1007; dolerite

2. 1010A; dolerite
3. 10108B; dolerite

banded dolerite. -
amphibol Ite .
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_Rélatively unaltered dolerite intrudes Lena Quartzite at O 415647,
(sample 1. No. 1007 of Table 13). Subhedral clinopyroxene (3%6%), plagioclase
(43%), opaque oxides. (11%), and- interstitial myrmekife make up the rock.
Clinopyroxene carriés exsolutiéﬁilamellae of orthopyroxene and is locally

chloritised.

Chemical analyses of this-and several other dolerites are shown in
Table 14. '

- METAMORPHISM

Criteria used fqr dé;inegting'mgtamorphic zones: The distribution of

metamonphié zones. in' the Qban Sheet area is shown in Figure 9. The delineation
of the zones-is;based:on{fhefébsenved'métamorphic mineral assembl;ées wﬁich are
summarised in Table iﬁ, uéinggthe zone, definitions of Winkler (i976),; Winkler
defines four broad zqnes:of @etémorphiSm, from the very lbw grade thr§ugh to
the low grade,‘medium,gradel and finally high grade. The zones correspond f{<
roughly to the_lbwer.(phlqrite) and upper (biotite) greenschist facies and the
ldﬁer (cofdierite) and_upper (sillimanite) amphibolite facies of Eskola (1939)
respectively. ' ' o

| Minerals. that define the.zone»boundaries-aré;' ciinozoisite appéaring
at the boundary between, the. very low'énd.low—grade zones; cordierite appearing
at the boundary between the low and,médium-g?édejZonés; and muscovite breakiﬁg
down and sillimanite appearing at the boundafy‘of the medium and high-grade
zones. Melting curvés;mark;the upper limit of the high-grade zome.'

The transition from. low to-ﬁédium grade is recognised in metabasalts
by the replacement of the. typical low-grade assemblage actinolite-(albite-)
clinozoisite by the medium-grade association. hornblende-oligoclase or andesine
(Turner & Verhoogen, 1960.. This. criterion was found to be a more useful
indicator of the onset of mediumrgrade metamorphism.thah the incoming of
cordierite in thg metapelites,. because of cordieri%e's strong susceptibility-
to retrograde alteration.
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METAMORPHIC MINERAL ASSEMBLAGES IN THE OBAN 'SHEET AREA

muscov ite-chlorite

TABLE 15,
GREENSCHIST AMPHIBOL ITE
Zone Chlorite Biofite Cordierite STtiimanite
(very low grade) (iow grade) {medium grade) (high grade)
Formation
Phv quartz-albite-blotite-epidote
quartz-muscovite-biotite-
epidote-chlorite
Bhe o actinol ite-albite-quartz -hornblende-quartz
epidote-actinol ite
Bhc quartz-blotite(-epidote)
-9 quartz-muscov ite-biotite
Bhli quartz-muscovite ' : , )
_Bhp actinol ite-epidote-albite 3
’ epidote-chlorite~actinolite
Bhe quartz(-hornblende) -epidote- quartz-cordierite
e oligoclase . (-muscovite)-biotite
quartz-muscovite (-andesine)- (-sillimanite) (-chlorite)
_blotite . _'
quartz-actinol ite-cordierite
quartz-biotite-muscovite-
) - andalusite
Bh j/Bhm quartz (-epidote)(biotite)- ol igoclase~-hornblende-clino- quartz-epidote~muscovite--
_ muscov ite " pyroxene-epidote-quartz- garnet
Bi quartz-epidote- i quartz-muscovite-biotite-
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-Similarly, the incoming of sillimanite, although diagnostic of the
transition' from medium to highpgrade»metamqrphiemj_could not be applied in:the
Oban Sheet area, because of the aldminosilicate's verf.strong susceptibility
to retrogression. Instead, the crystalline form and abundance of muscovite were
used in the Oban Sheet area to distinguish local high—grade belts of rock from
adjacent medium-grade rocks; for example, in the Mount Annable area, a boundary
representing the start of muscovite breakdown was drawn between metapelites
containimg 35-50 percent of coarse well-crystallised muscovite flakes (medium
grade, to the east); and metapelites containing up to 20 percent of fine-grained
poorly crystalline muscovite shoﬁing evidence of beiﬁg replaced or of replacing

high-grade minerals (high grade, to the west). : |

Distribution of zones: - Low-grade metamorphism is the most wide-spread zone in

the Sheet area (Fig. 9). All of the exposures of the Haslingdeﬁ and Mount Isa
Groups east of the Mount Isa/Mount Annable Fault Zone show typical low-grade
metamorphic assemblages (Table 15), except for some small areas of very low-
grade metamorphosed Malbon Vale Formatlon and Mount Isa Group. Medlum and hlgh—
grade recks are confined to areas west of the Mount Isa/Mount Annable Fault ‘Zone
- the Big River, Mount Annable, and Barnhams Dam areas. _
The overall metamorphic picture shows a narrow westerly belt of medlum
to high-grade contact-metamorphosed multiply folded foliated rocks thrust up
along a morth-northeast-trending fault zone, against a wider easterly belt of
low-grade regionally metamorphosed sediments and volcanics. The rocks on both

sides of the central fault zone are strongly foliated.

Metamorphic history: An inferred metamorphic history'of rocks in the dban Sheet
area ia_as follows. Three major'events produced the metamorphic effects now
seen. The earliest event was a regional metamorphism which culminated in
intrusion of the Sybella Granite at about 1750 m.y. (R.W. Page, BMR, personal
communication). The only structural effect 1dent1f1able w1th this event is the
first phase of folding of the multlply folded outcrops of Phe and Phj in the
Big Rlver, Mount Annable, and Barnhams Dam areas. 3

The second event was a med1um to hlgh-grade contact metamorphlsm
produced in rocks intruded by the Sybella Granite at intermediate to deep crus-
tal levels (see Sybella Cranite_section; Discussion). Contact metamorphosed

rocks crop out east of“theuMount Isa/Mount Annable Fault Zone only, but they
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do not occur adjacent to all granite contacts. In the Big River and Mount
Annable areas only, Ehe and Bhj have been metamorphosed to medlum grade within
about 2 km of 1ntru31ve contacts, and to high grade w1th1n about O 5 km of
1ntru31ve contacts. It has been shown (Sybella Granlte sectlon' Dlscus31on)
that these areas represent deeper cross-sectlons through the granlte and its
country rocks than elsewhere in the Sheet area where contact effects are
absent. ' ‘ o R

MaJor faultlng along the north- northeast trendlng Mount Isa/Mount
Annable Fault Zone preluded the flnal metamorph1c event, a low-grade moderate-
pressure regional metamorphism. Durlng that tlme, the Hasllngden Group east
of the Mount Isa/Mount Annable Fault Zone was folded the Sybella Granlte was
deformed and follated, and the whole area was 1mpr1nted with low-grade
metamorphic effects. A second stage of maJor faulting, along north—northwest
trending faults, followed the metamorphism. -

Contact metamorphlc effects in the area north of - Mount Annable- The bestQ

developed contact aureole of the Sybella Granite is east of a north-trendlng
elongate pluton 1ntrud1ng Phe north of Mount Annable. Numerous small pegmatlte
and leucogranite bodies also 1ntrude Phe w1th1n the aureole. The mlneralogy
of the intrusive and country rocks is tabulated 1n Table 16, in whlch the
arrangement of the sample columns corresponds to a progre331on from the centre
of the pluton eastwards through the hlgh-grade zone of mlgmatltes 1nto the
medlum-grade zone of schlsts and gnelsses. Chemlcal analyses of some of the
intrusive rocks are shown in Table i i

The pluton (1160D 10410 of Table 16) is somewhat heterogeneous,
ranging from med ium even—gralned to coarse porphyrltlc, phenocrysts are augen—
shaped red K-feldspar or white olxgoclase or ande31ne- biotite content ranges
from less than 5 percent to about 25 percent more muscov1te is present than
in other outcrops of the Sybella Granlte. The pluton shows local zonlng 1n the
development of an 1ncomplete more maflc outer r1m (1042 11603 1169 of Table
16), which consists of dark flne gralned blotlte-rlch tonallte contalnlng whlte
circular plagioclase phenocrysts w1th compos1t10ns varylng among samples between
oligoclase and labradorite. Both the maln pluton and the mafic: rlm are_ _
recrystallised to microgranlte along contacts. The recrystalllsed granlte-
(1043C, 1045, 1160C of Table 16) is blulsh grey or plnk follated, and finely
parallel-banded or crenulated; the recrystalllsed maflc rim (1046, 1048A B,
C, 11604, 1163 of Table 16) is a black follated locally schlstose rock.

Terie
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TABLE 16. MINERALOGY OF THE MOUNT - ANNABLE CONTACT-"AUREOLE: a) INTRUSIVE ROCKS
Zone Main pluton Macif rim Recrystallised margin, main pluton Recrystallised Leucogranites, pegmatites
' margin, mafic rim : .
Sample No. ’ . . ;
(BMR reg'd No.) 11600 1041C 1042 11608 1169 1045 1160C 1041A,H 1043A,8,C 1046 '1048A,B,C 1160A,". 11163 1047 1154B 1160E
Rock gran.i f e tonalite microgranlite microgranlfe' B o, g peg- feuco epldote
type v g «matite granite pegmatite
Lithology ficoarse, augen of dark,.fineegrained relic K- fine-grained, black coarse. medium coarse
& "K-spar or plag; foliated groundmass; spar’ " hornfelsic to -
texture groundmass recryst, - white poikilitic :phenos '.sghisfose
fol lated plaéﬂﬁﬁénés ;,flné, pink to blue, recryst, _.massive, white to pink
“ T R e fol lated parallel-banded’ or green
Mineral E quartz .quérfz qQuartz K-spar K-spar . - ... quartz - quartz . quartz plag 5.
assemblagef k#spar“ "plag - - plag quartz plag.; S e P'ag:"' Plag K-spar \quar?z'
(in order .~ plag muscvfe:' - biotite plag " quartz. biotite K-spar plag epidote
of abundance) 1}; -‘biotite _chlorlfe 'éﬁiorite muscvte myﬁcyfe :muscvfe
muscvte K spar-% chiorite 'bfpflfe
K-feldspar A max microél{néi- max microcline ?max microcline: max microc! ine
(triclinicity, 95% Or "95% Or 91% or 88% Or (A)  90%
wtd KAISI308'- . or
Plagioélase oligo- andesIne oligo- ande- labrad- albite oIIgo— aIblfe+olIg(A) byt-
' ollig-andes (B) . o own-
composition _calse clase sine orite clase olligoclase (C) oligoclase ite albite oligo~
’ ’ ' clast

Comments .. 1,

3.

Accessory . mlnerals are abundant. in all

intrusive rocks excepf for. the . Ieucogrannfe and pegmaflfe dykes.

zolsite, aIIanlfe, apaflfe, opaques, fluorite, sphene, chlorite,

Feldspar compositions and triclinicity defefmlned using standard XRD methods.

The accessory minerals are:~ zircon, clino-

.Muscov ite - is- appreciably more abundant in intrusive rocks-in-the Mount Annable area than in outcrops of -Sybella Granite el sewhere-in-the ‘Sheet area: -
_Its.abundance decreases sharply in the. high grade zone of the aureole and increases in the medium grade zone,

&
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TABLE - 16. MINERALOGY OF THE MOUNT ANNABLE CONTACT AUREOLE: b) COUNTRY ROCKS

Zone Migmatites Schists & gneisses
Sample No. ‘ ) : ek
- (BME reg'd) 10418,F,G 1158 11668 1167 1155C 1157 1156 1159 1154A 1168
;Rock type ~ granite meta- metapel ite granite-veined metapel ite metape!l irte
y 5 & .veined basalt .
metabasal t
ol tine-grained
. Lithology ., ..  foliated. fol lated med ium-grained - 25 =
’ & % banded ‘horns- amphibol- massive, dark blue to ™ mica gneiss mlca "schist
texture . felsic . ite brown, etched surface he i 2 :
' T amphibol ite ol ¥ St e
L. - W 5 & y . ¥
Mineral . , .~ quartz hornblende quartz quartaz quartz muscvte muscvte;
~assemblage = plag " quartz© . cordierite. - : _ vREE s
(in order - - ~hornblende- -actinolite muscvte - -muscvte:- -« .. muscvte. quartz .quartz .
of abundance) clinozolsite plag biotite . ) e b
P muscvte sl il imanite plag biotite biotite cordierite
v "'epidote’ chlorite ) i A
o gk e 3y g e g tourmal ine K-spar andalusite hematite
Plagioclase . ., - T ! - " ;
composition oligoclase "andesine " oligoclase - '~ _andesine
Metamorphic . 8 B 5 ' 4 . S -
grade " high grade (upper amphibol ite) med ium grade (lower amphibol ite)
® % ® ® ® ® ® ® ®

v
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i TABLE 17; - CHEMLCAL ANALYSES OF INTKUSIVE ROCKS IN THE MOUNT" ANNABLE AREA
: »_',,:';yi. ] 'l“-:.:’,_ . i . i ' o o B ‘ .>_ d B e R fw . % C

4Sa@plé : S LA i % :

No. . 1042.. .-.1160B . 1160C ' °1043A ~ ~1043B . 1160A 1160E
510, 69.12 62.70 72.16 70.13 71.76 7.3  T1.25
THO - 0.79 1.26 . 0.48 = 0.56.- --0.55" ~  0.62 . 0.27
A1203 o 13.43 .. 14,53 © 0 120810 13.40  13.93 13.04 ~ 13.53
FeO v 1.93 L4449 - 0:T5 - 1.967 . 0 2405 1.56 0.28°
MnO 0.05 - 0.09° 0.03~ ~ 0.05 ~0.05  0.02 ° 0.03
Mg0 1u28:5 - 2a01 7 7 0,557, % 0LTF "+ 0.31 ° 0.98 0.29
Ca0 ”3.07 3.98 A7 1.45 T o PR W | 6.21
Na20 : 4.6l 3.94 . 02413 0 2,51 T 3,59 0 2,79 4.33
K8 cos D5 38 TN R B 5.44. L W
on5 L 0.21 . .03 =0T FUU0.2 0 0ur2r 0.16 0.06
co, _ 10.05. 0.05 405 ° 20,05 -~ 0.05 °  0.05 0.05
Hzo. ‘ 0.67 0.86 - .51 7 0.8 1.3 0.64 0.68
HZO- . 0403 . -00.07  © -e0T-¢ .- 0.07T - 0.03° 0.04  0.08
Total . 99.6. .+ 99.80 99,38 -99.48 - 100.66° - 100.15 99.90°

Vg o ™ . feoa e -.4.-  EETI. T A R

For sample descriptions, see Table :16a.:

¥ A o oy @m GE&
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Integge@ia¢e;etages in the'repryeﬁallisetTOn"can be seen in 10414, H,
(Table 16) whichnceffy relic phenocrysts, and in 1043A B, C, in which the wavy
augen foliation of the orlglnal granlte 1s succe331vely more compressed to
narrovly spaced parallel Iollated bands. A slight tendency tor plagioclase to '
be less calcic in the mlcrogranltes than in ‘the ‘original granite reflects
exsolutlon of ca101um durlng recrystalllsatlon and it8 crystallisation in
c11n020131ste, c11noz0181te replaces plagioclase in several of the microgranite
samples. ‘ '

Small bodies of leucogranite and pegmatite intrude the main pluton and'
the country rocks, .indicating that.they were products of the last phase of
‘intrusive-activity. The bodies (e. g., 1047, 1154B, 1160E of Table 16) are
massive coarse-gralned whlte or pink dykes or stocks w1th .difterent mineral
components. Many are characterlsed by the presence of alblte or calcic
plagloclase rather than K- feldspar, and carry up to 20 percent muscovite,
epidote, or hornblende.- A

The cqqntry rocks are metabasalts and metapeiites of  Phe. They have
been metamorphoeeq to hlgh-grade rocks. within the zone of migmatites, which
extends for about .0.5 km along the ‘eastern margin of the main pluﬁoﬁ, and to
medium-grade rocks within. the zone of schists and gneisses, which'extends a ‘
further 1.5 km away from the pluton (see Fig. 9). The mineralogy of the country
rocks is summarised in Table 16. The metabasalts in the zome of migmatites
(10418, F, ‘G, 1158 of Table‘16) are massive hornfe131c acid-veined amphibolites;
the metabasalts in the zone of schlsts and gneisses are schlstose actinolitic
or muscov1te blotlte rocks, gne1331c where they are acid- velned. . The meta-
peiltes 1n the zone of migmatites (1166B, 1167 of Table 16) are massive,
cordierite-quartz-bearing rocks; the metapelites in the zone of schists and
gneisses (1195C, 1157, 1156, 1159, 1154A, 1168 of Table 46) are cleaved,

foliated quartz-mica schists and quartz-feldspar-mica gneisses.

ECONOMIC GEOLOGY

Mineralisation and mining: The calcareous sediments of the Moondarra Siltstone

of the Mount Isa Group are host to sporadic low-grade copper mineralisation.
The mineralisation is not of the same type as that of the ore mined at Mount
Isa; its occurrence coincides with gossanoﬁs silicified fault zones along or

near the eastern boundaries of the outcrop blocks of Mount Isa Group. Copper
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'has ‘been mined - at ‘Mount. Guide (Lelver g Lease),, Mount Anna'ble, and Blue Hills
(the Webber,Mlne)hqwhere malachlte“ dhrysocolla,fcqprlie" -¢halcocite, and native
copper - together with %yallne\opal - llne cav1t1es and JOlnts in gossanous
quartz velnsu_ ‘The country rocks are-steeply alpplng laminated blueﬁgrey
calcareous ‘shale :and slltstone, -and sandstone, and show no surface
mlnerallsatlon, but chalcopyrite has een recorded from drill core of the
'Moondarra Siltstome in the Mount Annable block.

Although-prospecting'of the Mount Isa Group in ‘the ‘Oban ‘Sheet area has
been largely ‘motavated by ‘the pOSSlblllty that 'mineralised Urgquharit Shale
‘equivalents are present, it s mnow generally believed that, except for a small
wedge of Native ‘Bee :Siltstone at 0 590769, ‘the youngest.stratlgraphlc Level '
represented in ‘the Sheet area is “that of the Breskaway Shale and that
mineralisation in the‘Mount Isa Group is restricteéd ‘to small'uneconomlc depos1ts
located along fault’ zones ‘and./or contacts.

Copper mineralisation mas ‘been found ‘in ‘the Eastern Creek Volcanlcs
in a'node of occurrence ‘similar to ‘that in ‘the Mount Isa Group ideposits.
Strongly -sheared :actinolite, ‘chlorite, mnd'peiitic:schistS'host disseminated
malachite and azurite at Bald Hill, and :in %hé!Bié-Riveruareaw

None -of ‘the ébove-descrﬁbea-ﬂeposﬁts is currently being worked,
operations at the ‘Webber 'mine hsving?been ‘the ‘most recent to discontinue;

: .Beryl-occurs‘in'pegmstitesaof“thefSYbeila’Cranite at ‘Big Riwver, -and
the nearby Bong Bong -and Welcome Strike :prospects. “The ‘beryl occurs in sections
of ‘two roughly parallel north ‘to nmorthwest-trending :pegmatites 7 and 10 km long.
The ‘pegmatites intrude “toliated :granite, ‘and :muscovite -schists, and'actinolite
schist, ‘biotite :schist, and .epidote ‘quartzite of ‘the Bastern Creek Volcanics.
The_pegmatites"consist»ofcdifferent3proportionsfof'Keféldspar, albite, quartz,
muscovite, beryl, tourmarine,uapetite"ggarnet.~graftonite.(Fe,'Mn,‘Ca)

P O ) and bertrandite, 'a hydrated pseudomorph ‘of beryl. 'The beryl is
generally clouded, . green o | ‘yellow, and:massive, ‘but individual crystals up-.to 1

m long ‘are ‘not .uncommon.

Exwloration- Exploratlon in "the Oban Sheet -area .has ‘been focussed on ‘the search

for base metals in ‘the Mount Isa Group southwards along strike from the Mount
Isa ore deposits, -and, more recently, :prospecting for phosphate in the Cambrian
strata, 'principally in the Beetle.Creek.Fonmation..TDetails of the areas

surveyed ‘and the results:obtained:haveabeen,documented by Noon (1977).
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In the Mount Gulde block near the Mount Gu1de mlne, Carpentarla .

: y i R
dExploratlon Company and Ausmlnda found Cu, Pb? and Zn anomalles related to e
m1nerallsat10n at depth along the Moondarra Slltstone/Eastern Creek Volcanlcs

,.u\

contact.. As grades of channel and drlll samples were generally less than 0. 2%

TEET

Cu, it was concluded that no economlc deposits were present.“ .
TafRaE wld =
‘ Dlamond dr1111ng by Broken Hlll South through Moondarra Slltstone An
the Yappo and Mount Annable blocks gave 31mllar results - sporadlc 1ow grade o

e

mlnerallsatlon but no economlc dep031ts.__ .
The area with the most potentlal appeared to be the Blue Hills block,
where Longreach Group Management Pechlney carrled out detalled geologlcal |
.mapplng and geochemlcal and geophy31cal surveys. The results deflned four areas
of carbonate-rlch pelltes, black shale, and marble anomalously hlgh in Cu, PDb,’
and Zn, the ma1n anomaly be1ng centred on a gossanous, 3asper01d dyke north ofm
the Webber mlne. Mlnlng here stopped 1n 1973, and the anomalles have not beenr

followed up .

b

Three exploratlon progects by Australlan Fertlllzers L1m1ted ICI
Australla L1m1ted Phosphate Jo1nt Venture,_and Queensland Phosphate L1m1ted ‘
found that the maln phosphatlc un1t of the Cambrlan,_the Beetle Creek Formatlon,
had a very restrlcted outcrop and subsurface dlstrlbutlon 1n the Oban Sheet
area, and contalned no econom1c phosphate depos1ts.1_ BT

Mount Isa Mlnes L1m1ted have costeaned and sampled the three beryl
prospects Big Rlver, Bong Bong, and Welcome Strlke,land concluded that although
_Blg Rlver has falrly exten51ve reserves they are not .quite of high. enough grade

for bulk mlnlng. _ - . ,
'f;}-'l T S @St & ,;‘ 7 _.'t' LI & o s R %

e ' ¥ - . - e
L on f i B g g . BEZRIES ALY I




. =67~
o o . .- - REFERENCES

BENNETT, E.M., 1965 - Lead-zinc-silver and copper deposits of Mount Isa; In
MCANDREW, J. (editor) - GEOLOGY OF AUSTRALLAN. ORE DEPOSLTS 2nd Edition.

Eigth Commcpwealth Mining.and Metallurgical Congress, 1, 233-246.
BLAKE, D.H., DONCHAK, P., & BULTITUDE, R.J., 1978 - Precambrian geology of the.
" Dajarra 1:100 000 Sheet .area, northwestern Queengland - Preliminary data

record. Bureau of Mineral Resources, Australia, Record 1978/46

(unpublished).

BROOKS, J.H., & SHIPWAY, C.H., 1960 - Mica Creek pegmatites, Mount Isa,

northwest Queensland. Queensland Government Mining Journal, 61, 511-521.

BUDDINGTON, A.F., 1959 = Granite emplacement with special reference to North
Americas- Bulletin of the Geological Society of America, 70, 671-747.

BULTITUDE, R.J., GARDNER, C.M., & NOON, T.A., 1977 - A recently discovered

uncontormity néar the base of the. Proterozoic Cloncurry Complex south of

‘Mount Isa, northwestern Queensland. BMR Journal of Australign Geology and

Geophysics, 2, 4$11-514."

BULTITUDE, R.J.., BLAKE, D.H., & DONCHAK, P., 1978 - Precambrian geology of the

Duchess 1:100 000 Sheet area, northwestern Queensland - Preliminary data

record. Bureau of Mineral Resources, Australia, Record 19787112

(unpublished:).

CARTER, E.K., BROOKS, J.H., & WALKER, K.R., 1961 - The Precambrian mineral belt

of northwestern Queensland. ;Bﬁregu of Mineral Resources, Australia, Bulletin

51

CAVANEY, R.J., 1975 - The stratigraphy of the Mount Isa GroupAequivalents;in
the Mount Isa - Lawn ‘Hill area; in Proterozoic geology, abstracts of 1st
‘Australian Geological Convention,. Adelaide, 12-16'May 1975. Geological - -
Society of Australia, Sxdnez,.b7;T :

CROOK, K.A.W., 1960 - Classification of.arenites. Ameriéan Journal of Science,
258, 41Y-428.




< 968;

DERRLCK,»G.M.; WILSON, I.H., HILL, -R<M.,: GLIKSON, A.Y., & MITCHELL, J.k., 1974 -
Geology of the Mary Kathleen 1:100 000 Sheet area, Queensland. Bu;eaﬁ of

Mineral Resources, Australia, Record 19(4/90 (unpubiished).

b 5wk,

DERRICK, G.M., WILSON, I.H., & HILL;. R.M:;2976a - Revision of stratigraphic

nomenclature in the Precambrian of northwestern Queensiand. II: Haslingden

Group. Queensland Government Mining Joéurnaly 77, 300-306. '

DERRICK, G.M., WILSON, I.H., & HILL, R.M.,". 19761 < Revision®6f stratigraphic

nomenclature in the Precambrian of northwestern Queensland.” III: Mount Isa _

Group. Queensland Government Mining Journal, 77, 402-405.
DERRICK, G.M., WILSON, I.H., HILL, R.M.,:GLIKSON;'A.Y., & MITCHELL, J.E., 1977 -
Geoiogy of the Mary Katnleen 1:100 000 Sheet area, northwest Queensland.

Bureau of Mineral Resources, Australia, Bulletin 193.

DERRICK, G,M¢, WILSON, I.H., & HILL, R.M., 1978 - Revisién of stratigraphic

nomenclature in the Precambrian: of northwestern: Queensland. VIII: = Igneous: -

rocks. Queensland Government Mining Journal, 79, 151-156."

DUNN, P.R., PLUMB, K.A., & ROBERTS, H.G., 1966 - A propoéal for time-
stratigraphic sub-division of the Australian Precambrian. Journal of the

Geological Society of Austfalia,<13,7593—608;"

ESKOLA, P.,.1939 - Die Metamorphen Gesteine; -in BARTH,. 1.F.W., CORRENS, C.W., &
_ ESKOLA, P. - DIE ENSTEHUNG DER GESTEINE. Springer-Verlag, Berlifi.

- FARQUHARSON, R.B., & WILSON, C.J.L.,-1971 = Rationalization of geochronology
and structure.at Mt Isa. Economic Geology; 66, 574-582. '

FOLK, R.L., 1968 - PETROGRAPHY OF SEDIMENTAKY ROCKS. Hemphill's Bookstore,
Austin, Texas. 5 S e oS Ba e Fa bl s : :

»He B EuE s I L S
&k A

GLIKSON, A.Y., DERRICK, G.M., WILSON, I;H. & HILL, R.M:, 1976 - Tectonic
evolution and crustal setting of the Middle -Proterozoic. Leichhardt River tault

trough, Mount Isa region, northwestern Queensland. BMR Journal of Australian

Geology and Geophysics}ﬁ1§_1]5_n29; Tew R ETR AT REaAwL -



169~

thMbb,,K G., 1972 - The Me30201c ,andq Caln0201c geology .of. the, Cloncurry 1:250-

000 Sheet area, Queensland. Bureau of Mineral ResourcesL Australlalfﬁecorg_
1972/57 ﬁunpubllsheQ).

i~ e % ‘. ‘ Foll's A\ B : S r o T;.' . -'--b' b —7"_. ;‘, % :'J B |. :" G . 1/‘ i ‘-: -‘V’V-—V'- : . . B3
GSA (GEOLOGICAL SOCIETY OF AUSTRALIA),41971 = Tectonlc_Msp of Australia.-and New

Gulnea, 1: b 000 000. Geologlcal Soclety of Australia, Sydney.
HILL, R M.,-WILSON T H., & DERRICK G M., 1975-- Geology of the Mount Isa 1:100
000. Sheet area, northwest Queensland. Bureau of M1nera1 Resources Australia,

T owmiNY oW ".»T TN N L’\"._',‘.‘!r", ol CFSl

iy i ,," Eoras g
3 « L S5 St R a

L
o e il D

HRUSKA D CQ,'1§70-; Reoort on“aress rellnqulshed from Authorlty to Propspect

668M: (Parco). Anaconda Australia Inc. Report (unpublished).

e 3 i U
= - '.A . - o AP o ~r(
ve P ler & Bl gnetisld wbls RA L 2

JOPLIN G. A., 1955 A prellmlnary account .of the . ;petrology - of the Cloncurry
mineral ileld- Proceeow_gs;oftthe-RQxal Society of Queensland, 66, 33-67.:

: Y o W o . “0.
sk o gl sl Sn B Gy N L .
‘, prdogmy 2 ,r wr, . CEN T PRY, YETy N

JOPLIN G A., 1968 - A PETROGRAPHY OF AUSTRALIAN METAMORPHIC ROCKS. iAnggs:&:

RooertsonL,Sydney.

o 2 'I A
. 1 +y £ (G s F SNty B
ainwe PEean. wgdod o=l bhe LOTIN  drsn ¥

JOPLIN G A., 1971 -~ A PETROGRAPHY OF. AUSTRALIAN METAMORPHIC ROCKS 3rd edition.

JOPLIN, G.A., & WALKER, K.R., 195! - The: Precambrian granites of northwestern
Que.e_n__’s_-i_‘a_ll_nd‘-..5 Proceedlngs of the Royal Society. of Queensland,; 72, 2V7-57.. .=.a%

- A rev1ew of xhe Mlddle Cambrlan stratlgraphy in the, -

Queensland portion of the Geqrgrna Basin.. Bureau\of Mlneral.Resources,
AustrallaL*Bulletln 139, 152270 4 nrs

i NCH W  nilh g b o
3 e e T oL E. Lendmad 4 ]

g A g ow e B ews  gpow, T gy

de. KEYSER, F., & COOK, P.J., 1972: -. Geology of the Middle Cambrian. phosphorites

and. assoclated sedlments oi northwest Queensland. _Bureau of Mineral .

RS sl gt ¢ g
ResourceslfAustralla Bulletln 1 8. i 3 on amemlea s fpmewn g e
o @ o ol . .' ‘ .r"‘-. | ot ! T : .A)' -;‘ .‘7,' ,'__-)l
T ": 'f "E‘ s 'fl'“).f'~ .: \.“ ‘_Lli"i.';:' & ul-c b s Uaghid % VY, ot dl s v

MATHER A L., 1967 - Authority to- Prospect No.. 323M - Geologlcalvand Geochemlcaln
Survey. of the Blue Hills area. Longreach Mlnerals,Pty Litd., Report 26.




=70~

MIYASHIRO, A., 1973 - METAMORPHISM AND METAMORPHIC BELTS. Allen & Unwin,

London. . LU ST T T |

l‘|‘ bt

'~ NOAKES, L.C., CARTER, E.K., & OPIK, A.A:, 1959 - Urandangi - 4-mile Geological

'Series. Bureau of Mineral-Résburcéé;'Australia,‘Expianétof&'Notéﬁ'SF/b4-5;

NOAKES, L.C., & TRAVES, D.M., 1954 - Outllne of the geology of the Barkly
" region. CSIRO Land Research Serles, B kA

- NOON, T.A., 1977 - Mineral exploration surveys in the Urandangi 1:250 000 Sheet

area, northwest Queensland. Queensland Government Mining Journal, 78, 516-.

"319.

OFFENBERG, A.C., 1976 - ICI Australia Limited: First and final report on
exploration: A to P 1561(M), Mt Isa-Urandangi area (unpublighed):

PACKHAM, G.M., 1954 - Sedimentary structures as an important factor in the

classification of sandstones. Ameriéan Journal of Science, 252, 4bb-476.

PAGE, R.W., 1976 - Response of U-Pb zircon and Rb-Sr total rock systems to low
grade reglonal metamorphlsm in Proterozoic igneous rocks, Mount Isa,
Australia. Annual Report of the Geophysical Laboratorv, Carnegie Institute,
Washington, Year Book 19Y75.

PAGE, R.W., & DERRICK,.G.M., 1973 - Precambrian geochronology in the Mt Isa-

Cloncurry area, northwest Queensland. Report of the Australian Assoc1at10n

for the Advancement of Science, 3, 13.6-13.9.

PERRY, R.A., & CHRISTIAN, C.S., 1954 - Vegetation of the Barkly=regidne CSIRO
Land Research Series, 3, 78-112.

PLUMB, K.A., &. DERRICK Gs M., 1975 - Geology of ‘the Proterozoic rocks of ”
northern Australia, in KNIGH?, C.L., (edItom)a-iECONUMLCJGLOLUGY OF AUSTRALIA
AND NEW GUINEA. VOLUME 1: METALS. Australasian Institute of Mining and
Metallurgy monograph series,, 5, -21°(-252% - e -




e

RiCHARDS, J.R., 1966 - Some Rb-Sr measurements on granites near Mt Isa.
3rgpegdings oflthgrégsyralasian Institute of Mining and Metallurgy, 218, 19-
2%,

BB B o B e Ty il o ommeay

RILEY, R.J., & DURIS, L.G., 1967 - Authority to Prospect No. 378M - Ardmore.
CEC Pty Ltd., Technical Report 125.° '

ROBINSON, W.B., 1968 - Geology of the Eastern Creek Volcanics in the Mount Isa
District (with discussion). Proceedings of the Australasian Institute of
Mining and Metallurgy, 226, 89-96.

ROGERSt J.K.; 1976. = Final report on exploration, Authorities to Prospect
Yu3M(2) (portion relinquished), 969M, Y/OM, Y71M and YT72M (portion
relinquished), Mt Isa - Urandéngi area. Queensland Phosphaéé"ﬁtd‘ Report
1976 /6 (unpubLished).

SLATYER, R.D., & CHRISTIAN, C.S., 1954 - Climate of the Barkly region. CSIRO
Land Research Series, 3, 1/-33. '

SMITH, K.G., 1972 - Stratigraphy of the Georgina Basin. Bureau of Mineral

Resqugces, Agspra};atiBulletin.lm1m

SPRY, A., 1969 - METAMORPHIC TEXTURES. Pergamon Press, Oxfordﬁ

STEWARY, G.A., 1954 - Geomorphology of' the Barkly Region. CSIRO Land Research
Series, 3, 42-58.

STEWART, G.A., CHRISTIAN,. Q@Sm” & PERRY, R.A., 1954 - The land-systems of the
Barkly region. CS;ﬁQVLandﬁResearchfSerﬁes, 3, 1T13%5-149,

STRECKEISEN, A., 197% - Plutonic rocks. Classificatiom and nomenclature
recommended- by the: 1.U.G.S. Subcommission. on. the systematics of ignéous
rocks., Geotimes, 18, 26-30.,

TURNER, F.J., & VERHOOGEN,, J., 1960'-;IGNEOUS AND METAMORPHIC PETROLOGY. 2nd.
edition. McGraw-Hill, New York..




.-

WEBER, A., 1968 - Khthority to Prospect No. 523M - Blue Hills .area, Mount Isa.

Annual Report. Pechiney - Queensland Pty Ltd, Report (unpublished).

WILSON, C.J.L., 1972 - The stratigraphic and metamorphic sequence west of Mount

Isa, and associated igneous intrusions.: Proceedings of the Australasian’

Institute of Mining and Metallurgy, 243; 2/-42. .

WILSON, I.H., DERRICK, G.M.,. HILL, - R.M., DUFF, B.A., -NOON, T.A., & ELLIS, D.J.,
1977 - .Geology 9f the Prospector 1:100 000 Sheet area (6857), Queensland.

Bureau of Mineral Resources, Australia, Record 1977/4 - (unpublished).

WINKLER, H.G.F., 1976 - PETROGENESIS OF METAMORFHLC ROCKS. Springer Verlag,™
New York-Heidelberg-Berlin. e e




AUSTRALIA 1:100000 GEOLOGICAL SERIES

OBAN

QUEENSLAND

SHEET 6755

139°00'

21°00"

€60

o
1978

ac

32

31

7830

29

28

27

26

53
52
51 R
LardingBreund” 7}, \L': —————————
- P A S V=C
- - FARNEEE ’
76 £0) - e / N -5
r P / \ el
7 -~ / \, P gl
~ / A\ PR
N e / A ////7
497 - / ,>\ R
- / ~TN >
‘ / N
. / N R
/ N7 . 284
48 ™ / I
/ i
‘ / prd
/ 7
47 N A
AP o
"
46 ‘T
I
17 -
(/'/ e~ of
45 ,§ 7 -
—~ //
P ) -
I AN e T
44 /4‘<\ AN \f“*'\_;;;///'
\ AN P /} "0/d S Mile Eore and Tif
\\ o H\V\'\” - - Ve o
43 \ T NEvad Yd
7X /»/ N\
“ \\ 7 .
42 \ /// \\ -
/’_)< N o
P \ i
i N
- N\ RN
41 \\ Qf - \\\
\\‘ .
\ 4 hY
7640 \ .
\
20— \
\\ L
f‘\_\\/!
33 \\ T~
’ A /L
35 \\ & /‘2“ . \\\ : u\ /,,
\ \" -
37 /3
\
; [ \
TS } \
N \
& /- \
2. /" \
I 357 [ Car \ =
N i =
3( .7 | / =
X N d. 6L / s
R N MNChan Bore : 7/ — 0 7
34 \pnd Jenk Va ra [ Nine Mile Bore and Tonk

i
S
!

/

524 £ ;T
Wi e Bore 438 iank

e
—— e e st e

i D 7~ B
wr\?Ei ?E;w\

‘Z r)

d
e
,/’ .
7
‘/Ehg‘ ]

W

93]

)

o

[53
>

bt

©)

i

1)
DUCHESS 65hm

Ia®]

<y

\‘,

- - 21900

68

WESTERN SEDIMENTARY SUCCESSION
West of Mt Isa or Mt Arnable Fault East of M} lsa or Mt Annable Fault

Qra Qra River bed gravel and sand
Qf Qf Black sorl platns: Fine alluvivm i shallow depressions
Czs Czs Residval sand and sif?
Czr Czr Czr Czr  Riwver bed and Floodplain deposits, alluvivm
M M Ferrvgmous grits and conglomerate, sandsitone, sil*stope, sifcrete, ferricrete

Emi €mi Shale, siltstone, chert

Eme €me  Banded, conveluted or quartzitic cherl, cher! brecers, coguinite, siltstone

Grey platy dolomite, dofomitic limestone, chert

Conglomerate, red conglomerafic sandstone

Dolerite of varwus ages, undivided, metadolerite amphrbolife

L VE . .
A, : Bin Bin Bedded dolomitic siltstone, minor chert
_-:“t = E - Prwy  Ferrvginous sittstone, sandstone, mmor conglomerate
Of e Rib Bb  Blve baminated shale
<< | SHAL [ min. sha
[R5
CQj ~ o ;\Jﬂ‘nnu STOIA Prw,  Black shale, laminsted silty and mucaceous shale
é _C,; CREFK :% 'C\';(kT"S‘T“(I'.‘F R Pim Bim Dolomitic silfstone, shale
=~ il =2 It NC . . .
=z .f[ ,DLAP > \J‘ l,\ o Biw Brown foldspethie sandstons, conglomerate, ferruginous silfstone, quorfzsfe
= FORWVATION Prw, E F\:‘ A Ab%’}ﬁ_r SRR Piw Brw,  Fime fo medium feldspathic sandstone, minor conglomerste
C00000D000RPOIDOOTOF000000 Lo et { 6000000000000000220 03
Bas,  feldspar-muscovite —bery/-guartz pegmaltite
Bgsy  Masswe fine fo medium even grained granite
C
/‘IVEE*EE Bgs, Folisted coarse porphyritic brotite granite
SN o Dot mesoctotersil, smphibatss
AR : \\\\\\\\\\\\\\\\\\\\\\\\§\ 3 N o oleriie, meltadolerite, amplibolife
CARTERS BORE . .
RHYOLITE Phr Bhr  Porphyritic rbyolite
JUBENAN Bhy MYALLY Phj Undivided quartzite, feldspathic quartzite, pelite schust
Phm Phy,  Quartzite feldspathic quartaite, pelitic schist Folisted guarfzite,
serieitic schrst
a| BEDS Bhy, SUBGRGUP Bhin  Quartzte, interbedded white quartzite and buff siltstone, brown
= = fé/a’spah;/'c arenite, conglomerste
g = Fickwick Metabasall Memb Pheg Quartzite, epidote quartzite, pelitic schist Foliated micaceous quartzite,
=1 &| Fickwic etabasa ember cordierite schist, pelitic schist
~ E’f\e-q? : EASTERN _ EASTERN EBhp | Bhp  Metebasalt amygdalonds! metabasalt
o & Bhpy,  Quartzite, epidote quarizite, siltstone, limestone micaceous quartzrte
e £| Lena Quartzite Member Phe Metsbasalf amphibolife, metabasall schist mica schist
=| Phe CREEK Bheg <| CREEK Bhl Bhl Brown and maroon feldspatbuc sandstone guartzite foldspathic guartzite
) - Phe, Quartzite, fé/a’s,aa//w'c guartzite
b3 < .
I| Cromwell Metabasait Member . ]
¢ M. 4 o I £
- VOLCANICS VOLCANICS Phe — Phe efaba.sa/, amygdalor a{ me/aéasa ' Flow /a,o. breceia
: | Bhey  Quartziie, epidote quartzite, mucaceous quartzite
MOUNT GUIDE gﬁ@/g}g;Z’_?ngE Ph Phg White quartzite, cream Feldspathie quartzite
il . . . . .
Phg NALEON VALE Bhg  BuFF Ffeldspathic quartzite, white orthoguartzife, minor ssndstone, silfsfone
QUARTZITE CORMATION * Phv Bhw  Friable Feldspathic and micaceous sandstone, greywacke, conglomerste,

mucaceous siltstane; minor bass/!

*  Name not yet approved

Geologieal boundary X Bore with windpump

Unconformity (U opens towsrds younger formation) < Abandoned Bore
—%—-—>Anflb/fﬂe showing plunge ot Water fank
—*—*5 ynchne showing plunge Lt Earth tank or dem

2

T faulf showing reletive horizonts! movement (q indicates guartz filled) AT Do on stream

Where location of boundaries, folds and faults is approximate, it Walerhole
fine 15 broken, where inferred, querved, where concealed,
boundarres and Folds sre dotted, foults are shown by short dashes —————— Road
AR Sheasr zone ———— Vehicvlar Frack
Ko Strike and dip of streta  Oban"  Homestead
A Prevarling strike and dip of strata . Borlding
) Strike and dip of strats—Facing not known oYd tard
~ Prevailing strike snd dip of strata — facing not known ————Fence
X Verticar strats -314 Elevation in mefres, height approximate
X Vertical strats —Facing not known abd Abandoned

X Horizontal strats
9% Strike and dip of overturned strata
= Unmeasuvred sirike and dip of overturned strata
A Dip< /5°
A Dip /5245°
A Dip >45° airphoto inferpretalion
————Trend line
Lineament

“

,:::5:-\2— Joint pattern

o> Top of bed indicated by cross-bedding
#so  Strike and dip of jornt

X Vertieal jornt

x Horrzontal joint

Azs  Strike and dip of Foliation

A Prevailing steike and dip of foliation
x Vertical foliaton

(o Strike and dip of cleavage

e Frevailing strike and dip of cleavage

e Vertical cleavage

D yke or vern (Unless indicated otherwise all d| y/(es are dolerite)
ap—Aplite, go- Gossan, peg— Fegrmalite, po~ Porphyry, q~ Quartz

®ovo  Diamond drill hole

Unworked deposrt

2 ®

Mine~ minor, not worked

A~ Cosfean
Cu Copper
Be Bery/

DIAGRAMMATIC RELATIONSHIP OF ROCK UNITS

25 e | - 4
< Lower Pigeon Lom / . -
/ .\'(, N “‘
- Czs h / AT e 5
24 // \, e /// ~ - o
A S /o ‘
Ve 77— |
// il // S, | “
23 // —— // / //[ (regk \\ |
- A e - // N ‘ v / \ \
s // / \‘) | ~/ ’"ﬁ/\gsz‘f ; e Vi \ \
g / { i N 2l _ , /
a /s \ - o~ |
NIV S S A AN |
2 ( // ,// ,/ TDé:'M,-b‘r//p Prgeon Bore and Tank \ | '
I°3 1 i £ £ i — -
A3 gsamamy 52 55 9% 97 %8 99 00 Ol 0z 03 oh 5 »
139°00"
/ A
DAJAKRA &0 hkm DAJARS 24 hrm
INDEX TO [: 100000 MAPS
00° 11250000 h In brow 141°00" RELIABILITY DIAGRAM
3 : maps shown In b H
. 20°00 Al B TO GIVE A UNIQUE REFERENCE ON THIS SHEET TO NEAREST 100 METRES
WOOROONA | YELVERTOFT {KENNEDY GAP PROSPECTDR| QUAMBY CLONAGH \GNOFE the SMALLER f f a ber: these are for finding the l
ese7 o3 i et o o co-urdinatei. >Use DNLYWlIIJ'I':sLRH[?Engi ?il;;ur:sumul ’lhe grid number, e.g. 2g3ace
MOUNT 154 CLONCURR | 4 CAIRNS 93¢
TERal | 5F 542 i SAMPLE POINT: , MCOU/A T
BULLECOURT |TEMPLETON [MOUNT 1SA MARRABA |CLONCURRY : TOWNSVILLE 1 Ouote this 1- 100 000 oot
6556 6658 e78e K:E‘;L:EN 6956 7056 I MT 154 ¢ 2. L::alfe ‘fi::t VERTICAL ;“rladplisnfsn LEFT of point and read LARGE figures
l 9 labelling the line either in the top or bottom margin. or on the line itself . 06
v i 3. Estimate tenths from grid line to point: 3
HEADINGLY | GOR CREER /96‘{"' DUCHESS | MALBON A“QEZ'EL I 4. Locatefrs HORZONTAL g ne BELOW poin and read LARGE fgures 65
€555 6855 /5,9/75 6855 6955 7055 | ROCKHAMPTON ; IEast;:erlr:;i ::fnlr:zehlgy::?ﬁ; |[|':1i, Iteohpg:n’[l?hl margin, or on the line itself: 3
URANDANE! 77/ [ucee ss | QUEENSLAND . o A .
SF54-5 S'J\‘oﬁijrﬁ b U L B B
ua::giucl ua::}):m Az[;r;:ﬂf Dﬁ;;ASFiRA MERLIN S%VSV"YN Brown numbered grid lines are 1000 metre intervals of the
£t 21°00" RN Avstralian Map Grid, Zone 54
00" 1ecd . A Detailed Grid valves are shown in full only at the south west
etailed mapping. corner of the map
Detailed reconnaissance : fUMeraus Transverse Mercator PrOJechon
traverses and airphoto interpretation
Reconnaissance: fraverses and
Sections airphato inferpretation
Cainozoic sediments omitted from section
v
Scale H= 1
14T i5A= DAJARRA HY MT ISA FAULT 'inads Croci B C weams Croct D
Calsh Creck ; i :
Piw |
/ . . 500m ! T 500m _
Z HEv Phe Jehe} 1Ehg ?hj Eehhc o -— -
L o A L
. | en Phy-t] 9
| 500
/ I | Phe ~ 500m L m
IBhm P
- 1000m | 3% Ph - 1000m
I | Bhe] 9]
Phe|1Phg | | Bhg | |- 1500m 7Phe /| Fiseom
Phg | | Bhg Bhg - 2000m—] '/Eh \l-2000m
)
h A
E 9|)/| L 2500, Y TN\ 2500m
E MT ANNABLE FAULT F G MT ANNABLE FAULT
500m - Bhv - 500m ~500m
_ /»\ \ ZZ (2 Phv T Eme T — /\)' Phe Eh [ Ehv
om Phe Phg Dhy AN 2 L o 4 v q \ /’\ | A 2 ‘ Aehe, | tohy v
g5 ™ os, 1 o ] | f / A /‘&/\ Bh L s00m
500 m Dho / o~ 5/12 I 500 m - : \\/ | j @ Phe ‘ _ \ v P Z
4 4 P % Bqs, Phe . L 1000m
oo / g_i/jzz\ e = 4 CNew t NI/ | Phe | ; M7 AL
1500m Bgs, 574 Rhy 977_ L 1500m—] <% Pgs Bgs, Pgs, I/ / l _,//;/ J Phv ] L 1500m
‘2 | 2000m] g Y/ Bhe| Iy | Ph \{ Phg N / 2000m
2000m-] ‘g 2000m . b /EhC\ : q P
Phv 3 4 3 J APhy ~—
2500m- { b L2500m o 4 3 \ — 2500m

Phg
Phy
::: 4ttt
o Tt
[ Ty N
I ey
<5 P, T iPgsr T =
x5 95 4‘13.3:, W
" TITirer :
P ; S é
R Trptire ~
o pEEEE S
annnnnnnans Unconformity
Geology 1352-1957 by £ K Carter, AAﬁpik, D MTraves, LC Noakes, KATownley,
JF vanac, WM Roberts BMR ; BW Hawkins 65Q
1957-1362 by KGSmith BMR
1967~ 1972 by F de Keyser, PJ Cook BMR
To 1976 by the 980[05i(a| staff of Mines Exp'orafion Pfy Ltd
Detailed mapping and eological revision e
1975 by CMSardner BMR -

1976 by CM Gardner, RM Hill, RJ Bultitude BMR , TANoon GSQ
Compiled 1376 by PLBlythe
Design and drafting by Carlography Section, BMR
Drawn by PLBlythe

Compiled by the Bureav of Mineral Resources, Geology and Geophysics,
Department of National Development, in conjunction with the Geological Survey of
Queensland, |ssved under the authority of the Minister for National Development
Base map compiled by the Bureav of Minecal Resources from 1:103000 scale
orthophotomap line compilation svpplied by the Diwision of National Mapping

PRELIMINARY EDITION JANUARY 1973
SUBJECT TO AMENDMENT

NO PART OF THIS MAP IS TO BE REPRODUCED FOR PUBLICATION
WITHOUT THE WRITTEN PERMISSION OF THE DIRECTOR OF THE
BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS,
DEPARTMENT OF NATIONAL DEVELOPMENT, CANBERRA, ACT

OBAN

SHEET 6755

QUATERNARY

CAINOZOIC

~

CAMBRIAN
MESOZOIC

PALAEQZOIC

t

CARPENTARIAN
PROTEROZOIC




	Front Cover
	Title Page

	Table of Contents

	Abstract

	Introduction

	Location
	Access
	Population and Industry

	Object
	Present Investigation

	References
	Drainage and Water Resources

	Climate
	Geomorphology and Land Systems

	Vegetation
	Nomenclature

	Stratigraphy

	Carpentarian

	Haslingden Group

	Myally Subgroup

	McNamara Group
	Mount Isa Group


	Cambrian

	Mesozoic

	Cainozoic

	Proterozoic Intrusive Rocks

	Svbells Granite

	Porphyry Dykes

	Dolerite Dykes



	Metamorphism

	Economic Geology

	References

	Tables

	Table 1

	Table 2

	Table 3

	Table 4

	Table 5

	Table 6 

	Table 7

	Table 8

	Table 9

	Table 10 

	Table 11 

	Table 12

	Table 13

	Table 14

	Table 15

	Table 16 
	Table 17 

	Figures

	Figure 1

	Figure 2

	Figure 3

	Figure 4

	Figure 5

	Figure 6

	Figure 7a

	Figure 7b

	Figure 8a 

	Figure 8b

	Figure 9





