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SUMMARY

The geology of the AYR 1:250,000 Sheet area was mapped on a
regional scale in 1964 by the Bureau of Mineral Resources and the Geological
Survey of Queensland as part of a three-year project to complete the

.regional mapping of the TOWNSVILLE, HUGHENDEN, CHARTERS TOWERS, AYR, BOWEN,

and PROSERPINE Sheet areas.

*
Most of the land surface of AYR is underlain by alluvial, deltaic,
and littoral deposits of the coastal plain, of which the most important
feature is the Burdekin River Delta. Bedrock, most of which consists of

plutonic igneous rocks, is exposed over about 600 square miles.

The oldest rocks are roof-pendants of possible early Palaeozoic
low=grade metasediments. These have been intruded and metamorphosed by
locally foliated granodiorite and diorite which are correlated with the
Silurian-Lower Devonian Ravenswood Granodiorite of TOWNSVILLE and CHARTERS
TOWERS. About 120 square miles of the southern central part of AYR are
occupied by éranite and adsmellite of unknown but presumed Palaeozoic age.
Acid volcanics which are correlgted withhﬂppér Carboniferous voleanics on
TOWNSVILLE and BOWEN crop out in the south-west; the Carboniferous to
Permian ihtermediate_vglcaniea of TOWNSVILLE extend into the north-western
part cof the Sheet area.  Granite intrusion was widespread in the late
Palasozoic, and may have extended into the Mesozoic. Most of the plutonic
rocks in the easterm half of AYR are paft of the Upper Carboniferous to
Cretaceous Uraanah Complex of BOWEN and Sheet areas fariher south. Dyke
gwarms are abundant in most of theirock units.

No metalliferous deposits have been worked om AYR. However,
nickel, copper, and meclybdenum have been detected by spectrographic analysis
of rocks collected during the course of this survey.

*Hereafter in this report 1:250,000 Sheet aréas (Australian Geological
Series) will be referred to s8imply by name, in capitals; e.g.; "on AYR",
rather than "in the Ayr 12250,000 scale Sheet area".. .
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INTRODUCTION

The Bureau of Mineral Resources in conjunction with the
Geoleglcal Survey of Queensland carried out regional geological mapping
in the Ayr 13250,000 Sheet area from July to October, 1964. This area
was mgpped as part of a programme of regional mapping designed to cover
the Townsville-Charters Towers-Bowen region (see Locality Map, figure 1).

As & result of field work on BOWEN and PROSERPINE in 1965,
gome of the rock units as erected earlier in the yeai were reappraised,
end the report and geological map were amended accordinglys in particular
most of the plutomic rocks in the eastern part of the Sheet area are now
recognised as bblonging to the composite Upper Carboniferous to Cretaceous
batholith, the Uranngh Complex, which has been mapped on BOWEN, MOUNT
COOLON, PROSERPINE, MACKAY, and SAINT LAWRENCE.

AYR is situated between latitudes 19 and 20 degrees south and
longitudes 147 end 146% degrees east. The area is served by two towns,
Ayr end Home Hill, on the northern and southern sides of the Burdekin River,
respectively,and the smaller centres of Giru, Brandon, Ciare, and Millaroo.
The North Coast Railway from Brisbane to Cairns closely follows the Bruce
Highway, and links Ayr and Home Hill with other large centres alcng the
coast. The Brucq Highway is sealed over its entire length cn AYR. Another
gealed road follows the western side of the Buﬁdokin River; and joins B
Dalbeg (on BOWEN) with Ayr. In the Ayr, Home Eill, and Giru districts
there are many miles of sealed roads serving the sugar-cane growing areas.
Gravel roads connect the cattle stations with the sealed roads.

Access within the area is good except for the few rugged parts,
and to some of the coastal outorops. The survey used four-wheel drive
vehicles as the main form of transport, and hired a boat to visit the
otherwise inaccessible coastal outorops and islande: A light aircraft
was briefly used towards the end of the survey for a final appraisal of
the area, and for'spotting outcrop ;n the Burdekin River.

The climagte in the area is mild and usually dry in winter, and
. hot and wet in summer. The annual ?ainfall which is about 40 inches at
Ayr, decreases away from the coast. Three quarters of the rain usually
falls between November and April, and heavy falls sometimes clcse all roads

for short periodse
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Sugar production is the main industry around Ayr, Home Hill, and
Girues In the Ayr and Home Hill districts water is available for irrigation
from the alluvium of the Burdekin River delta. Cane farms have also been
established. farther upstream where suitable land and water for irrigation are
available. Around ﬁiru the rainfall is just sufficient to grow cane without
the use of irrigation. Beef cattle raising is the main industry in the rest
-of the areae. Minpr primary industries include small-scale fruit and vegetahie
growing, some grain and fodder production, and quarrying of “earth lime" and
rock aggregate. There is no port at Ayr, and all products are transported to
markets or ports by rail or road.

The Sheet area was mapped uaihg aerial photoé (1:85,000 scale, flown by
Adastra in 1961) which cover the Sheet area completely, except for Holbourne
Island and Nares Rocke '

. The only published base maps available at present are the 4 miles to 1
inch Military Sheet (Ayr, E55-15), published in 1943, and the 1:1,000,000 scale
World Aeronautical Chart (ICAO Series), Sheet 3219 (Townsville). Holbourne
Island and Nares Rock are shown on the ICAO map. The Military Sheet is now very
largely out of date as far as roads anl tracks are concerned, and, except at '
Mount Elliot, Saddle Mountain, and Cape Cleveland, 1aqks topographic contourse

At the time of writing (December, 1965) the Royal Australian Survey Corps

was compiling topographic maps covering the Sheet area at 13100,000 scale. Copies
of the initial 1375,000 scale compilations of these sheets were made available to -

us by the R.A.5.C. for use as a base. Planimetry and eultural;&eﬁail on these
sheets is comprehensive, and the topographic contour interval is 100 feet.

The 13250,000-scale geological mép which accompanies this'report consists
of two superimposed plates, planimetric and geological, which were compiled in the
following manner:

Planimetric plates
Simplified tracings showing essential planimetric amd cultural detail,

but omitting topographic contours, were mede of the 1:175,000-scale, controlled,
topographic compilations supplied by the Royal Australian Survey Corps. These
tracings were then photo-reduced to 1:250,000—scale, and redrawn at that scale

within the 1:250,000-scale grid as computed for AYR.

a4
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Geclogical plates

Geclogical data obtaimed in the field and derived by photc-
interpréta;ion were plotted cmbo transparent overlays of the aizr photo~-
graphs. Simplified tracingég showing essential drainage and photo-
centres only, were made from the RoA.S.Co 1375,000-scale topographic
‘sheets. These tracings were photc:lredueed to 1385,000-scale (photo=-
scale), and the geology was drawn from the phote~overlays cnte these
traﬁings. The traﬁihgs, now bearing all geological information, were
thea further photc-reduced te 1:250,000, and re-drawn at that scale within
the grid. ‘- : '

Though . the relationships and extent of the plutomic units on
AYR are broadly known, meny problems remain to be solved, and the map
presented with this repcrt shows geological boundaries and subdivisions
which in places are based on inccmplete or indirect evidence. Ia 1965
A.W. Webb (an officer of the Bureau of Minexal Resources who is at present
working with the Department of Geophysics and Geochemistry, Australian
National University, Canberra) collected 23 samples for isotopic dating om
AYR, mostly from bodies of plutonic rocke. When the results of his work
become available, modificaticn of the boundaries and subdivisions may be
necessary. All isotopic dates cited in this report are the result of

Webb's work, unless ctberwise stated.

Since the meps which accompany this report were printed the name
WBURDEKIN FAULT" has been changed to "MILLAROO FAULT".

Whers appropriate, individual respensibility for authoxship of

specific parts of this report is indicated by the author's initials.

ACKNOWLEDGMENTS
One hunired and sixty three thin sections of rocks from the Sheet
area were described briefly by R. Townend and A.R. Turner of the Australian
Mineral Development Laboratories, Gonynghami§treetg Pgrkside, Sc.A., and by

W.R. Morgsw, c¢f the Bureau of Mineral Reecurces. These descriptions

constitute Appemdiz 5.

, We are indetied to the Queenaland Irrigation and Water Supply
Commission for the Burdekin Delfa water~bore information contained in Appendix
4. Mr. W. Hickmoit, of Guthalungra, freely shared with us his knowledge of
mineral occurrences and interesting geological features in the Home Hill -
Bowen distrinte. His assisitance is gratefully acknmowledged. W.B. Dallwitz

materislly assisied in further examination cf some of the Shin-sections.
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PREVIOUS_AND CONTEMPORARY INVESTIGATIONS

Commonwealth

T 1950 the Land Research and Regiomal Survey Division of‘the/ | "l

Scientific and Industrial Research Organisation carried out a survey
‘of the Townswville-Bowen Region. The purposes of this survey were to
describe and map the land characteristics of the Tegion, and to report
on the, possibilities of land use, including_those related to the~
1rrigat10n proposals that had been made in comnexion with the possible
damming of the Burdekin River. This suzvey 1nc1uded AYR. The report
on the survey (Cn*istLan ot al., 1953) contained a brief account by
D.M. Traves (Bureau of Mimeral Resources) of the geology of the region;
this was & summary of a fuller report (Traves, 1951).

Apart from the 1950 survey by Co.S.I.R.0. no regional geological-
work had been carried out in ihe area before the present survey by the
Bureau of Mineral Rescurces and the Geological Survey of Queensland. A
few investigations of specific mineral occurrences have been made from
time to time., These include a brief meniion of graphite near Cape Upstart
(Dunstan, 1906); reports on the phospnate deposit at Holbourne Island
(Saint-Smith, 1999; Reid, 1944, and Young,-1944)g a déscription of Cainozoic
Wearth lime" deposits wear Home Hill (Connsh, 1958); and a report onm

vermiculite and asbesitcs ccourrences near Home Hill (Carruthers, 1954).

In recent years mu@hgaxtention has been devoted to studying the
underground water potential of the Burdekin River Delta. Watkins and.
Wolff (1960) reporied cm the geclogy of the delta and the neighbouring area.
More recently, at the request of the Queensland Irrigation and Water Supply
Commission, the Buresu «f Mineral Resocurces carried cut extensive
geophysical investigaticmsin the del®a, with the object of determining
. the structure and distribubtiom of its sedlmenbs, the movement pattern of
the groundwater, and the bebaviour of the interface between fresh and salt
water. Reports en this work (which is still continuing) have been prepared
bys Andrew and Waimwright (1964), Andrew et al. (in press); Wiebenga et
al. (1964)s and Wiebenga et al.- {(in prep.). %

In 1964 three geclogists (Calemsn, Smyth, and Gagliano) from
Louisiang Staté University, U.S.A., carried out a suwey of the Quaternary
and Recent sediments of the coastal plain between Cape Cleveland and Cape
Upstart. The purpcse of this survey was tc obtain more information on
deltaic sedimentaticn in general, with Bp601a1 referen,e to aspects which
might help petroleum exploration in similar sediments on the Gulf Coast
of the United 'States.
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In 1965 the Buresu of Mineral Resources carried out a regional
geochemical survey of the Sheet area. Samples were collected from stream
sediments (both the minus 80-mesh fraction and heavy mineral concentrates),

soils, and rocks.

PHYSTIOGRAPHY
The Ayr 1:250,000 Sheet area is here divided into five main
physiographic units (see Fige.2).

) The coastal Elain:covera most of the land surface on AYR. One
subunit is separated out from the coastal plain; it comprises mud-flats;
saltnpéns, mangrove swamps, and coastal sand dunes. - The aieas of sand
dunes were included in this subunit because tney are too small to be shown
separately on the mape

The remainder of the ccastal plain is flat to very gently
undulating. - Water courses are usually steep-sided. The Burdekin River is
incised in places down to 80 feet below its levees. Most of the plain
copsists of alluvial and deltaic deposits.

At various places in the coastal plain there are small areas of
isolated hills, most of which form prominent land marks.

Within the aress of low hills the land surface ranges from open
undulating country to small areas of rough hilly terraiﬁ. Relief within
this unit is mot very great, but locally may be up to 500 feet. There is
quite a sharp break between the areas of low hills and the coaatal plain.

The Plumtree 'platesu-basid’is a remnant of a south-directed,
mature drainage basin (Plumirses Creek) which has been truncated around
its western, nortnern, and eastern sides by the heaﬂwate;s of more youthful
streams which fiow redially outwards from it. The surface of this feature
is a mature, gently undulating erosion surface which sloyes gently south-
wards. Its northern and eastern sides are irregular scarps 100 to 200
feet high; the western margin, although acarpwlika lecally, is poorly
defined, and, like the souﬁhekn_margin, merges with the base level of the
creeks which drain the areas of low hills.. The northern part of the
Plumtree 'platean-basin'is a low plateau, but the southern half is basinal
in relation to the bordering hills.
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o The rugged hills occur as. widely separated, discrete ranges which
'rlse steeply to between 1500 and 3000 feet above geg~level. ' The summit of
'PMount Elliot; . just west of the Sheet area, is 4025 feet above sea-level.

' Deep, stralght fault-controlled ravines have been eroded in the Cape

Cleveland, Saddle Mountain, and Cape Upstart ranges. The Cape Cleveland

and Cape Upstart fanges are literally peninsulas, being connected to the

méinland only by sand dunes and mud flats.

Much of the-areé is drained by short coastal streams that commonly
merge with the tidal areas or broaden out and lose their identity in the
plains 1mmed13te1y'adgacent to the coast. The Burdekin River is by far the
largest water-course in the Sheet area; however, the area it drains within

‘the Sheet area is relatively small.

REGIONAL GEOLOGY
The stratigraphy of the area is summarised in Tagble 1.

EARLY PALAEOZOIC

UNNAMED METAMORPHICS (Pzu)  (DeB.T.,. A.GoL:Ps)

Introduction _
Remnants of a metamorphosed arenite-siltstone 'sequence ﬁhich is
older than the Ravenswood Granodiorite occur in the south-western!part of
the Sheet area. The sediments have been dynamothermally metamorphosed,
generally to the quartz-albite-muscovite-chlorite subfacies, and locally
to the quartz-albite-epidote-biotite subfacies of the greenschist facies
of regional metamorphism. However, it seems.fhat the metamorphic regimé
of these .rocks.was not a regional one in the generally accepted sense; it
is believed that the dynamic and thermal metamorphism which they have

suffered was reléted to intrusions and fault-zones,

These rocks are probably early Palseozocic,; although a Precambrian
age cannot be ruled out. They are regarded as broadly equivalent to the
Cape River Beds of CHARTERS TOWERS, and to unnamed metamorphics (Pzu) in the
south-éastern part of TOWNSVILLE.

Hornfelses, some of which are similar in hand specimen to the
rocks mentioned above, cccur near Guthalungra,where they are intruded by
the Urannah Complex. The age of these is unknown, but they are -unlikely

to be Precambriane.
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Distribution and Topography
Metamorphosed sediments occur in small areas in the south-western
part of the Sheet area. The largest occurrence is an irregular area of
about four squere miles centred five miles aou%h-west of Mount Woodhousa;
In places it fdrms a range of hills about 400 feet pigher than the

' surroundiﬁg alluvium-covered Ravenswood Granodiorite. Similar metemorphosed

sediments form steep ridges a few hundred feet high two miles west of Mount
Benjonney. Other outcrops occur just west of Landers Creek Homestead, and
in the bed of the Burdekin River near Millaroo.

Outcrops of similar rocks occur in the hills north-west of The
Cape Homestead (8 miles north of Guthalungra).t The rocks here have been
intruded by granite (Urannah Complex), the contact being very irregular;
it has been much simplified on the map. Other similar outcrops occur just
west of‘thé Seven Sisters. A small spur of andalusite quartzite occurs
just west of the Bruce Highway, half a mile south-east of Clevedon railway
-giding.

s Lithology and Metamorphiég

Five miles south—westiof Mount Woodhouse the rocks are metamorphosed

coarse-to medium;grained micﬁceous sandstone, well sorted subarkose, poorly
sorted micaceous pebbly sandstone, micaceous silty arpnite} and pebble
conglomerate. These rocks have been dyna@othermally metamorphosed to a

~ low grade. Oligomictic cobBle conglomerate, quartzite, subarkose, and

thinly bedded carbonaceous siltstone ciop out two miles north-west of Mount
Benjonney. Cobbles in the cohglomerate comprise quartz porphyry, quartz-
feldspar porphyry, biotite schist, quartzite, and fine-grained amphibolite.
The sediments form a roof-pendant on the Ravenswood Granodiorite, and were
further metamorphosed by granodiorite (Pzg) immediately to the east.

' The sediments south-west of Mount Woodhouse also form a roof
pendant in the Ravenswood Granodiorite, and have been thermally and
dynamically metamorphosed. Metamorphic grade is higher where the roof
pendant'is thinner, e.g., in the headwaters of Sandy Creek, where meta-
morphosed siltstone and quartz-chlorite—sgricite-muscovite schist occur.
The metamorphosed siltstone consists of éhb-apherical aggregates of silt-
size quartz, chlorite, and muscovite auriaunded by an intensely foliated
groundmass of muscovite, rare sericite, and quartz grains. Similar

metamorphice crop out in the south-eastern part of TOWNSVILLE.

'Metaemorphosed sediments near the margins of the roof-pendant
consist of various assemblages of the quartz-albite -muscovite-chlorite sub-

facies of regional metamorphism (greenschist facies). They are chiefly
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ch1orite-muscovite-sericitewquartz schists which have a weak schistosity.
‘Only at the thinner south-eastern end of the roof-pendant is the
schistosity sufficiently well developed to be clearly evident in hand-
specimen. In general, recrystallisation has beer. confined to the matrix
of the sediments especially towards the thicker (north-western) part of the

roof-pendant, where thermal effects are weakest.

‘Half a mile west of Landers Creek Homeafead'strongly_foliated
quartz-chlorite-muscovite-sericite schist, quartz-bhlorité-sericife-
muscovite schist, and blﬁck schistose argillite form an isolated rise above
the alluvium bordering Landers Creek. The metasediments appear to lie
in a shatter—éone associated with strong faulting. The spotted sericite
schist and metamorphosed  pebbly arenites exposed in the bed of the

Burdekin River a little to the east also lie in this zonme.

The metamorphics north-west of The .Cape Homestead have been
intimately intruded and hornfelsed by granite, tonalite and gabbro (Urannah
Complex). There is quite a variety of hornfelses, and some are moderately
high-grade. The following rock types have been identifieds: biotite-
alkali feldspar-quartz hornfels; epidote—horﬁblende—andesige-quartz

L —quartz hornfels; ,garnet-biotite-
hornfels; garnet-biotite-albite-potash fldspar/ microcline-plagioclase-
quartz hornfels; biotite-quartz-sericite hornfels; biotite-andalusite-
quartz-sericite hornfels; andalusite-biotite-muscovite-oligoclase-quartz
hornfels; . andalusite‘biotite-aericite-quartiqpornfe13; and ferruginous

biotite-cordieriteuchiastolite—quartz schist. _

The biotite;alkali feldspar-quartz hornfels, epidote-hornblende-;
andesine-quartz hornfels, garnet-biotite-albite-potash feldspar-quartz r
nornfels, and garnet-biotite-microcline-plagioclase-quartz hornfels are
strongly foliated and in places quite coarse; with incipient-gneissic
textures. They océur on the southern slopes of a south-west-trending
ridge, one mile west-south-west of The Cape Homestead. In hand-specimen
they resenble'granodiofite, In places the foliation is flow-folded. Rare
sphericgl clots of epidotémquartz-hornblende (hand-specimen description) up
to 3cﬁ. in diametéf oécuf in these foliated rocks; these evidently
developed later than the foliation. The rocks are all close to a contact
with garnetiferous tonalite, which is also foliated in places. Contacts
are generally rather sharp, but may be gradational over a few inches. Thel
biotite-alkali feldspar-quartz hornfels may be a metamorphosed rhyolite or
microgranite; it contains what may be relict phenocrysts of éuartz, sodic
plagioclase, and biotite. The epidote-hornblende-andesine-quartz hornfels
is possibly a metamorphosed calcareous and aluminous sandstonég some
andesine and hornblende have been partly replaced by epidote. " The garnet-

biotite-albite-potash feldspar-quartz hornfels contains'a few partly re-
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crystallised megacrysts of albite, which suggest that the rock may have been
an acid porphyry. Rare colourless garnet (probably almandine) has been
partly replaced by biotite and chlorite; knots of biotite flakes may also
represent altered garnet. The garnet-biotite-microcline-plagioclase-
quartz hornfels contains garnet porphyroblasts in the coarser (0e5mm.)
layers. The main metamorphism of these rocks was probably caused by the
gabbro (C-Md); later, retrograde metamorphism (plagioclase and hornblende
altered to epidote) was no doubt caused by the tonalite (C-Mg). About

two miles west of The Cape Homestead large areas of "granite" (C-Mg) heve
also caused strong hornfelsing. ' '

Biotite-quartz-sericite hornfels forms the south-western end of a
spur one and a half miles west-south-west of The Cape Homestead. It was
described in the field as a dark grey, fine- to medium-grained, well-sorted,
impure, hematitic quartzite. Banding is visible and presumably represents
bedding. In places gericitic parting planes give the rock a cleavage.

The specimen sectioned consists of amoeboid quartz grains (30%), aggregates
of fine sericite flakes (‘?pseudomorphing feldspar or endalusite), and
randomly oriented chloritised biotite. '

The biotite-andalusite-quartz-sericite-hornfels, andalusite-
biotite-muscovite-oligoclase-quartz hornfels, and andalusite-biotite-
sericite-quartz hornfels crop out as thin roof-pendants and large xenoliths
in "granite" in the centre of the range which extends several miles west from
The Cape Homestead. The biotite-andalusite-quartz-sericite horpfels
contains tabular, slightly poikiloblastic, and somewhat sericitised andalusite
porphyroblasts. It is probably a more strongly metamorphosed version of the
biotite-quartz-sericite hornfels. The andalusite-biotite-muscovite-
oligoclase-quartz hornfels was probably a tuff. It contains 50=60%
inequigranular (0.03 to 4. Omm.), anhedral, recrystallised quartz and tabular,
slightly recrystallised oligoclase (igneous twinning still preserved) in &
matrix of fine biotite and muscovite, with some granoblastic quartz and
feldspar; groups of partlﬁ gericitized crystals of andalusite are present
in places. Both rocks are dark blue-grey, dense; and flinty.

A fragment of ferruginous blotite-.cordierite -chiastolite-quartz
hornfels was found in the valley between this renge and-the mountains to the
north. The hand apecimen'i§78ark brownish-black, fine-grained rock with a
resinous fresh surface. Small, perfeotly euhedral, pinkish-brown crystals
of chiastolite are crowded through 1t. In thin section the rock is seen
to contain two kinds of roiphyrpblaatsz one is chiastolite with the long
axes in the plane of the schistosity; the other forms xenoblastic crystals
containing many inclusions of iron oxide. Parts of theselcrjstala are in
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' optlcal continu;ty with neighbourlng crystala of altered chlastolite which

| they appear partly to replace. The ‘xenoblastic mineral is uniaxial or. N
1OW'biaxia1 negative, with a birefrlngence rather lower than that of. quartz
and a refractlve index slighxly higher than that of quartz. Except for

. the optic axial apgle, these propertlesaflt those of cordierite. - However,
 cordierite with very low or zero optic axial angle has been recorded in the
1iterature. Fﬁrthefmore, cordierite is a common asscciate of andalusite

~in hornfelsea. - The fine-grained matrix consists of ferruginous biotite,

iron oxide dust, and quartz.

A piece of blastomylonite was foﬁnd on the gsouthern slopes of
the range, west of The Cape Homestead. The matrix of this rock hes a
grainsize of 0.01 to 0.03mm., and consists of amoeboid grains of plagioclase
(probably labradorite), prismatic to granular pale browniah green amphibole,
and granules of iron ore. Poikiloblastic porphyroblasts of almOst colour-
less clinopyroxene are about O.3mm. in dlamater. There are & wavresidual

w'megacrysts of clinopyroxene and or@popyroxene. This rock'is ev1dgntly a.

gabbro which was mylonitized and léfer prohdbly fhermally metamorphosed;
criss-crossing vainlets of clinopyroiene and porphyroblasts of this mineral

were probgbly formed at the same time.

Biotite-quartz-sericite hornfelses very similar to some of the
hornfelses west of The Cape Homestead form undulating rises immediately
| west of the Seven Sisters. They have been intruded by tonalite (C-Md) and
by the "granite" of the Seven Sisters (C-Mg). In the field they appear to
be low-grade metamorphlca - fine-grained, brownish red and brownish green

impure arenites. Cleavage is developed in the very fine-grained interbeds.

, A small spur of sndalusite quartzite (Photo Plate 1) abuts against
the north-eaatern foot of the Saddle Mountain granite, half a mile south-
east of Clevedon railway siding. Xenoblastic grains of andalusite form up
to 20% of the rock; most have an alteration rim of sericite (or pyrophyllite).
In places the mica completely replaces andalusite. The quartzité is even-
graineds' 1nd1vidual quartz grains range from O. 05 to O.1mm.” and ‘the’
largest andalusites measure 0.4 x 0.2mm..  The rock is rich in rutile/
opaque aggregates which do not seem to be detrital.

Structure and Thickness

In the ﬁestern part of the Sheet area the sediments are well-
bedded, and in the outcrop area south-west of Mount Woodhouse they dip at
moderate to steep angles ‘to the north-norfh-eaat, except for reversals near
the Woodhouse Fault. - The thickness of the sediments here is estimated at

6000 feet. Graded bedding is;épparent in thin sections, and rare cross-



Photo Plate 1: Andalusite quartzite (Pzu), 0.5 mile south-east of Clevedon
railway siding. Xenoblastic andalusite is partly rimmed by aggregates of
rutile and iron ore. White mica (sericite or pyrophyllite) occurs between
subhedral quartz grains.

Plane Polarised Light X45. B.M.R. T.S. No. 15715. B.M.R. Neg. No. G/6751.
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bedding was observed in outcrop. The sediments of the roof-pendant south-
west of Mount Woodhouse have been faulted in two principal directions. The
Woodhouse Fault trends south-east, and is marked by a wide zome of
silicified sandstone and breccime This zone of silicification and
brecciation has been displaced by later dextral transverse faults. Many
smaller faults are indicated by areas of intense quartz-veining.

The roofmpendaht north-west of Mount Benjonney is complexly
faulted, and appears to be a resistant remnant preserved by the hornfelsing
associated with the granodiorite (Pzg) immediately to the east.

f

Foliastion, cleavage, and relict bedding are vigible in different
places in the hornfelses west of The Cape Homestead. The cleavage and
bedding strike east-south-east to south-east. Near the Seven Sisters the
cleavage and bedding probebly coincides; they strike in roughly the same
direction as do the hornfelses west of The Cape Homestead.: No estimate of
their thickness can be made.

Age and Relationships
The rocks south-west of Mount Woodhouse are intruded by the

Ravenswood Granodiorite (silurian-Lower Devonian)s erosion and intrusion

have removed all but a few remnants. Contacts are both faulted and intrusive;

Ravenswood Granodiorite, masked by alluvium, crops out in gullies along the
gouthern limit of outcrop of the metasediments. The metasediments are
also intruded by rhyolite, quartz porphyry, felsite, and feldspar porphyry
dykes. The metasediments are prdbabiy mostly early Palaeozoic, and they
are broadly correlated with similar unnamed metamorphics in the south-
eastern part of TOWNSVILLE., They are tentatively correlated with the Cape
River Beds which form the bulk of the country rock of the Ravenswood
Granocdiorite on CHARTERS TOWERS. However, it is possible that cobbles
found in the conglomerates may have been. derived from the Cape River Beds

or their equivalents.

The age of the hornfelses in the Guthalungra/The Cape Homestead
district is not so well established.. ~They are intruded by gabbro mapped
with the older phase of the Urannah Complex; therefore they are unlikely to
be younger than Qafboniﬁenousi_xO“nv
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Mineréiisafion .o . ) ;
A few small coateans have been bulldozed in the hornfelses west
"of the Seven Sisters. It is not known whether any mlnerallsation was
' found in the course of these excsvatlons, none was seen during this survey.
Early this century a small shaft was sunk in graphltlc hornfels
2. 5 miles west of The Cape Homestead (see Economic Geology)

RAVENSWOOD GRANODIORITE (S-Dr and S-Da) (C.M.G.)

Summery
Areas of granodlorite, quaxtz dzorite, and diorite cropping out
south of Home Hill and around Mount Banjonnay are mapped as Ravenswood
Granodiorite (Silurlan-Lower Devonian). Dyke swarms are abundant. The -
unit gives rise to a varied topography. It is strougly aheared in places
(e.g., Inkerman Shear Zone), and foligted in many outcrops.

Intfoduction

The Ravenswood Granodlorite, a large batholith which crops out
on cmmns TOWERS, TORNSVILLE, and HUGHENDEN as twoiphases (an earlier
'granodlorita and quartz diorite phase, and a later granite and adamellite
phase), is mapped on AYR, extending as far as longztude 147 ‘degrees, 35 min.
east. . Apart from small areas of granite and. adamellite south of Horse
Camp Hill and south of Mount Benjonney, all outcropa on AYR are mapped with -
the earlier granodiorite phase."

Extensive areas of granite and adamellite (Pzg) which crop out
between'éhe.Gregbry Ranges and Beaks Mountains are of unknown age (Pzg).
It is not known whether or not this grénite inxrudes'the granodiorite {S;Dr),
| but this is thought 11kely on regional g:ounds. The granite may represent
the late acid phase of the Ravenswood Granodiorite; on the other hend very
similar granzte crops out intermittently up the Burdekin Valley towards the
Bowen River Junction (on BOWEN) where Upper Carboniferoua isotop1c ages
. have been bbtalned._ Satisfactory demarcation of the limita of the Ravenswood
Granodiorite in the Gregory Ranges-Beaks Hountains district must await further

worky

Bodies of diorite and gabbro are known to occur within the
Ravenswood . Granodierite'on AYR.. It was not possible to delineate these
bodies during the course of this reconnaissance survey; their relationahip
If to the main granodloritic phase . of the Ravenswood Granodiorite is not known.
" There is a poasibility that- they are the same age as similar bodies in the
Urannah Complex.

¥ l

L J
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Granodiorite ggg_Diorite Phgﬁg_(s-nzl T

Topography and photo-pattern
The area of outcrop includes rough hilly country with moderately

high hills with relief up to 300 feet, areas of parallel ridges, some over -
one hundred feet high; and gently undulating areas. The ridges which

are caused by numerous parallel dykes] can be easily traoed“oﬂ the gerial
photos. However, most of the area occupied by the coarse plutonic rocks

is not amenable to mapping by photo-interpretation.

Lithology . . _
The mapped area of the granodiorite and diorite phase includes a

lerge number of rock types, primarily granodiorite, diorite, and adamellite
and micro-varieties of these, with minor amounts of gebbro, granite and
microgranite. Hornblende is a mjor constituent of the calcic rocks. The
areq'can be subdivided into several paita for ease of desc;iptipn.: Each
part has a character sufficiently different from'gach of the others for

it to be discussed separately.

(a) East of Charlie's Creek thgfe is an area of gently uhdulating
country with generally poor outcrop. = This area consists mainly of diorite
and granodiorite with minor areas of adamellite, gabbro, and granite.
Dykes of microdiorite and microadamellite were also noted. Some granc- :
diorite outcrops show weak foliation. Most of these rocks are fairly !
caleic., and weather to a dark brown to black soil containing abundent lime-

rich nodules.

(b) Near the eastern margin of this phase of the unit are many
parallel swarms of dykes intruded into diozite{and granodiorite, Theas
dykes are extremél} gbundant, end in some places they predominate

- quantitatively over the host rocks. As can be seen on the map, the sirike .
of these dykes turns from approximately north-south at the southern end of
the ares to north-north-west at the northern limit: of the area, and are
there normal to the Inkerman Sﬁear Zoneo -
The dykes consist of:porphyritic microgranite, microadsmellite,
microdiorite,:micpogranodiorite; and dolerite, The coarse-grained
leucocratic rocks are noticeably foliated parallel to the strike of the

" dykés. In the more melanoc?atic rocks this foliation is not apparent.

.- (e) South-east of Kelly's Mount.... there is a’'second area of dyke
gwarms wﬁi¢h‘intrude"granodiorite;-diorite, and adamellite. These dyke
swarms éppeai-at'first.sighf from the air;phétos to be equivalent to the

swarms at ‘the easstern margin of. the unit,.from which they seem to have been

"
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displaced by the Inkerman Shear Zone; however, this is not the case, for
the dykes continue imto tns shesr-zone, and are younger than it. In
gereral this area is similar 4o the last (b) and contains dykes of micro-
diocrite, microgranite; mlcroadamelllte, and dolerite. [Epidotization
slong joints is quite common, and may extend a few inchss outwards from
them.

A small deposit ‘of asbestiform tremolite was noted by Carruthers
(1954) about iwo miles southweast of "The Rocks". He indicates that this
outcrop is very similar to the material found in Six-mile Creek in the

Inkerman Shear Zone (see sub-zection (e) ).

~(d) "The Rocks" (Ppoto Plate 2) is a large area of waterworn
outorop in the bed of the Burdekin River south-east of Kelly's MountoZ:.

Exposed here, in almost continuous outcrop, is a nearly complete suite of

the varicus rock-types found in the adjacent areas. Within this area of

outcrop the sequence of events wass

(1) Emplacement of biotite-hornblende granodiorite (tonalite),
which contains fairly abundant, small (one foot long), tabular xenoliths
of melanocratic, foliated, hornblende-biotite microgranodiorite.

(2) Intrusicn of a second phase of granodiorite as irregular

masses. These are quite coarse-grained hornblendic rocks.

(3) Intrusion of porphyritic microgranodiorite, again as
irregular masses. This rock alss has hornblehde as a major constituent,
and contains xenoliths of the hornblende granodiorite (2) above,
Epidotization has taken place along jeints in the microgranodiorite.

(4) Intrusion of dykes of flow-banded spherulitic dacite. The
rock is porphyritic in places, and coarsely flow=layered with gradations in
colour from pink to pinkish grey between the layers. These dykes are up to
about 40 feet thick; their strike is not consistent within the area of
outerope E ' ' '

(5) Intru91on ‘of!. 1rregular masses of porphyrltlc microd1or1te.

* This rock 1s*med1umsgraineé, and contains phenocrysts of plagieoclases it
"has been extenslvely epidotized along joints.



Photo Plate 2. Aerial view of part of an outcrop known as "The Rocks" in
the Burdekin River, 12 miles south-west of Ayr. The outcrop consists of
massive granodiorite and intermediate to acid dykes (Ravenswood Granodiorite)
intruded by swarms of probably Late Palaeozoic microdicrite dykes.

B.M.R. Neg. No. G/7948.
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. (6) Emplacement of microdiorite dykes. These rocks are fine-
grained, dark-green to almost black, and commonly porphyritic in their
cential zones. Fine-grained chilled margins can be seen in almost all
of them. These dykes are of at least three ages, and their direction of

emplacement appears to be random.

Potash feldspar is present only in the spherulitic dacite and
microdiorite dykes, which contain notably less quartz than the granodiorite.

(e) The Inkerman Shear Zone intersects the Ravenswood Granodiorite
as a belt about two miles wide. Shearing and metasomatic alteraetion of
the diorite and granodiorite have produced many varieties of rocks, but

' gome of the original rocks have been preserved unsltered.

In Six-Mile Creek, near Leichhardt Downﬁ,ﬁomestead, a section
across much of the shear-zone can be seen., In this creek there are wide
exposures of gneiss, which in some places contain lenses of unaltered rock.
Also found in this zone of alteration are:  rocks rich in vermiculite,
foliated diorite, garnet rocks as dyke-like masses, epidote rocks, thin
quartz veins, magnetite bodies, amphibole-epidote-garnet rocks,-ond
amphibolite.

The grainsize of the gneise is very variable. Some of fhe rock
is fine-grained and uniformly banded. Cleavage is generally good owing to
parallel growth of hornblende crystals. Other areas are very coarse-
greined with biotite flakes up to one inch-diameter, and equally 1argo
plagioclase crystals. These occur as pegmatitic pods enclosed- in the finer-
grained material. The gneiss in ‘some greas is very contorted. Banding
ranges from layers 1/64 inch thick to about six inches. Hornblende-rich
bands are plentiful. The bands'%arflin'thioknesa along their leogth, and

‘are commonly lenticular.

Two metasomatic "dykes" of garnet rock were noted. The first
conslsts of about 95 percent brown garnet with intergranular quartz and very
small greins of pyroxene, probably diopside. The garnet is strongly
anisotropic, and shows excellent sector-twins as well as what appear to be
multiple twins with many closely-spaced lamellse. Some crystals are aiso
zoned, and the' zones show different degrees'of‘birefringence. The second
rock contains pale yellow-green isotropic garnet with an outer zone of the
aniaotropic brown garnet, and about five percent 1ntergranular quartz.

The quartz in both these rocks shows no strain patterns, although twin
lamellae in the garnets show slight undulose extinction. The garnetiferous
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‘rocks appear to have formed after the shearing, possibly by metasomatic
alteration of dyke rocks (e.ge;s microdiorite)s . Benson (1913) and Turner
" (1933) have describéd occurrences of highly garnetiferous rocks. Turner
(1933) described a sﬁite of rocka from Westland, New Zealand, where he
observed highly garnetiferous rocks developed at the expense of gabbro.

‘ In %hls region gabbro and peridotite intrusion was accompanled by

metasomatism and strong regional metamorphism.

Benson (1913) notes numerous occurrences of garnet-bearing

" altered gabbroic rocks from the "Great Serpentine Belt" in northern New
South Wales. -The degree of alteration of the gabbro to garnet ranges

from rock with a small percentage.of garnet up to almost”monomineralié

rock containing only minor emounts of prehnite. Other samples contain
garnet selectively replacing either plagioclase or pyroxene. The environment
of alteration of this gabbro may be similar to that which gave rise to the
highly garnetiferous rock in the Inkerman Shear Zone, although there is no

clear indication of the nature of the parent rock.

White (1959) notes the co-existence of two calcium garnets in the
seme rock from an area in South Australia. Here the garnet-bearing rock
is in a zone where calc-silicate rocks are veined by migmatite, gneiss, and
granite, and are formed as a result of metasomagtism and interaction between

minersl phases.

The magnetite-epidote-quérfz-garnet rocks contain euhedral, browﬁ,
sector-twinned garnet (about 60 percent), quartz (20 percent ) ,epidote (10
percent), and magnetite (10 percent).

Epidoté rocks (not seen in aitu);, consist of about 98 éercent
pale yellow-green, weakly pleochroic epidote. The remaining two percent of
the rock is an amorphous brown materlal,_wh1ch has possibly replaced biotlte.

. ¥ ‘

Amphlbole-rlch rocks were noted in many places 1n Six-Mile Creek.
Two specimens of amphlbolite were exam1ned. The flrst consists entirely
of tnemollte (colourless in thin section, with good crystal form; X-ray
spectrographic analysis indicates about 2 percent aluminium). The second
consists of 85 percent green, pleochroic_hornblende and 15 pércent talcoe
" Dhe talé occurs as aggregates of small flakes, poikiloblastically enclosed
within hornblende. Two other speciméng examined contain tremolite aﬁd.
tale in approiimately equal Quantitieé;' ‘In one of these rocks the talc
appears to be replacing tremolite. All these amﬁhibole-rich rocks héve g
achlstoslty which reflects the orientation of the amphihole crystals; they
probably formed during shearing by the comhlned effects: of hyﬂrothermal

A



Photo Plate 3. Foliated garnet-wollastonite-diopside rock in the
Inkerman Shear Zone, 8 miles south-south-east of Home Hill.
B.M.R. Neg. No. M/381/7.
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- getion and the shearing itself.

Near the eastern end of the ahear-ione, foliated quartz garnet-
pyroxene "granulite" and garnet-wollastonie-diopside "granulite" (Photo
Plate 3) have been_noteq.- The first of these consists of garnet, augite,
labradorite and quartzs the quartz grains are elongated, and the garnet
is largely segregated into distinct layers; plagioclase is extenaively
altered to clinozoisite. A thin section of t%e second rock shows little
garnet. This rock conaists of about 50 percent garnet, together with
wollastonite, diopside, calqite,.and-quartz. Two types of garnet are
present.here'also; one is éolourless and isotropic; the other is brown
and anisotropic, and shows sector twinning. Both these rocks appear to

have been formed by metasomatic alteration of sheared rocks.

. ‘Traces of copper mineralisation (secondary copper minerals and
sporadic gfaina of chalcopyrite) were found in parts of the shear-zone.
Four rock samples from the shear-zone-have been gnalyse& spectrographically,
and the results appear in Appendix ‘1.

Intruded into the shear-zone are two swarms of dark green, fine-
grained microdiorite and porphyritic hornblende gabbro dykes, as well as
small plugs of massive granite. The directions of dyke emplacement are
parallel to and normal to the shear direction; there are a few dykes
oblique to these directions but they are subordinate.

(£) At various places in the bed of the Burdekin River there are
large areas of water-worn outcrope’ Between "The Rocks" and the southern
edge of the Sheet area, especially, there are a number of notable areas of
outcrop, all similar, and consisting of foliated and in places sheared
granite, granodiorite, and diorite. The rocks have been mylonitized in

-placea..' The' foliation and shear directlons are not reg1onally consistent,

(except looally)e and do not conform with the Inkerman Shear Zone. The
sheared rocks are intruded by dykes of microadamellite, porphyritic micro-

. diorite, micromonzonite, end dark green, fine-grained microdiorite. Quartz

veining and épidotization;:egpeoially along joints, ip-common in places,

(g) Weet of the Burdekln River hornhlende-biotite granodzormte is

~the main rock type, although adamellite, quartz diorite, - dlorlte, and minor

alkali granite have also been’ notgd. | The unit is deeply eroded and

_weathered, and is largely covered by so;l,
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- Structure

i ~ The granodiorite-diorite phase of the Ravenswood Granodiorite
ma& be foliated, in places quite strongly. The foliation was probably
Aimpressed after emplacement; its direction and intensity are not constant
throughout the area, but in places it is obviously associated ﬁith shear-

i

zones and faults.

Joint patterns are apparently random in most outcrops. Some
areas are very highly jointed, but in most jointing is moderate. Pb}ygonal
joint patterns are common, but the angles bétweon-joints vary in different,
though adjacent, rock-types. sxlﬂThe Rocks" joint directions were

measured in granodiorite, microgranodiorito,'and microdiorite.

Lithology Strike directiona of major goint sets
Microgranooiorite 030 and 085
Microdiorite 030 and 095
Granodiorite 020° and 095°

These joints are vertical or nearly so. Joints in the edamellite
strike at 135°; and epidotization has commonly teken place along thems In
the microdiorite, joints. striking 095O carried the epidotising solutions,
and in the granodlorite joints striking 035 are most commonly epldotizod.
In the granodiormte there is another near-vertical joint striking 155 9
and the sequence of jointing in this rock-type appears' to have been 095 y
020 , and 155 + Flat=lying to shallowly-dipping joints also occur in all

..i.

three rock-types.

A number of faults, in addition to the Inkerman Shear Zone, are
shown on the map. All have caused strong foliation locally. The
InkermanIShoar Zone__aipo verticaily, and is at least two miles wide; it is
the largest single structural featu;e'in the Ravenswood Granodiorite.

—y
ur

e Later Granite and Adamellite Phase (S-Da)
_The small areas mapped as the laxor granite and adamollito phase

of the Ravenswood Granodiorite 1n -the south-western cormner of AYR are
photo=1nterpretod extensions of outcrops on TGWNSVILLE and BOWEN. * The
outcrop south of Horse Camp Hill forms a steep, oaot—north-eaot-trend1ng
ridge; that south of Mount Benjonney forms low hills and rises.

Age and Relationships Ame and Pe1rtaon~h;pﬁ.'
" ' Isotopic dating of hornblende and biotite from samples of
~granodionte oollocted from the Rayonawood Granodiorite on TOWNSVILLE has

' given an age of 420 million years I 304. Although the unit has been

.
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sampled in several places cmn AYR, only-two results are available so far,
both from the Inkerman Shéar Zons. The resulis are: 265-275 million
years (Lower Permisn) from hormblende in a hormblemde-plagioclase-quartz
gneiss; and 245 million years I 3% (Upper Permian) from a green hornblende
rock (99% hornblende - probably largely metasomatic/hydrothermal)s  Both
of these specimens occurred as loose blocks in Six Mile Creek, nine miles
south-south-west of Home Hill. All three dates were cbtained by the K/Ar

method.

The young ages obtained from the Inkerman Shear Zone are not in
sccordance with the (albeit scanty) field relationships of the Ravenswood
Granodiorite on AYR. The best field evidence known is provided by the
Charlie's Hill beds (probably Upper Devonian), which contain cobbles of
sheared granodiorite identical with much of the Ravenswood Grancdiorite
in the Inkerman Shear Zome. The Permian ages are thought to date the last
major sheaering and also metasomatic/hydrothermal activity within the Shear

Zone.

The Ravenawood Granodiorite is.thoughtto have been intruded by
"Undivided Palaeozoic Granitic Rocks" (Pzg) east of Mount Louisa and north
of Rangemore Homestead. The adamellite and grenite of the "Undivided
Pelaeczoic Granitic Rocks" resemble small bodies cf adamellite which crop‘
out within the area which is mapped as the granodiorite and diorité phase
of the Ravenswood Granodiorite; similar Edaﬁellite at "The Rocks" intrudes
the granodiorite and diorites | |

On CHARTERS TOWERS and TOWNSVILLE both pheses of the Ravenswood
Granodiorite intrude the Cape River beds (early Palaeozoic?), and are
intruded ty the Lolworth Igneous Complex (also Silurian-Lower Devonian) s
they are overlain ugconfofmably by the Fanning River Group (Middle Devonian) .
No isotopic ages are aveilsble yet from the late acid phase (8=Da)..' A%

present the Ravenswcod Granodicrite is regarded as Silurian-Lower Devonian.

UPPER DEVONIAN(?)

UNNAMED CALCAREQUS HCRNFELS (Pz3)  (A.G.L.P.)
Calcareous hornfelses which are believed to be Upper Devonian

form Charlids Hill, about four miles south-east of Home Hill.

Charlie's Hill is a small steep hill elongated north-east; it is
sbout 400 yards lcag by 100 yards wide and rises about TO feet above the
surrounding alluvium of the Burdekin Delta. The hill consists of dark
grey, strongly hornfeléed, valcareous cpbble and pebble conglomerate with

gome interbeds of grey, cross-bedded calcarecus quartzite. Such
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calcareous sediments are unknown elsewhere on AYR.

‘The rocks dip at about 20° to the south-east, and cross-bedding
in the quartzite indicates that they are overturneo. The conglomerate
contains phenoclasts of white Quartz, msrole; and foliated to gneissic,
dioritic to granodloritzo rocks. identical with much of the Ravenswood
Granodiorite in the Inkerman Shear Zone. Garnet tremolite; and diopslde
occur in the oonglomerate, in places dlspoeed in zones concordant with the
| margins of the phenoclasts. " All phenoclasts in the conglomerate are '
Iielllpsoidal, the long axes lie in the plane of the beddlng, indicating

that the rocks were compressed, ‘and perhaps also sheared, during folding.
In places the conglowerete has been 1ntruded by post-tectonic veins of

medium-grained, leucocratic diorite: up to six inchee wide.

The age of these :rocks is unknown.: However the conglomerate

very. closely resembles the distinctive "Deadman's Gully Conglomerate" at ‘

Dotswood Formation
‘the base of the Upper Middle Devonian/of the Reid River district (TOWNSVILLE).

‘Charlie's Hill may in fact be an outlier of the cslcareous sediments which
are typical of the Middle to Upper Devonian succession on TOWNSVILLE.

UNDIVIDED PALAEOZOIC

UNNAMED GRANITIC ROCKS (Pzg)

Areas of granitic rocks, whose age is unknown but probably
Palaeozoic, occur in the western part of the Sheet area. These rocks occur
chiefly in a belt near the southern boundary of AYR, between the Gregory
Ranges and Beaks Mountains; elsewhere they occur as isolated masses, many
of which lack contacts with units of other than Cainozoic age.

Gregory Renges - Beaks Mountains (C.M.G.)
.Correlated with the GreggrgiRapges - Beaks Mountains outcrop aréa,

and described here, ares’ (1) a smaller outcrop of microadamellite in the
Burdekin River near Mount Dalrymple, and (2) dykes and small masses of '
adsmelllte and rhyodacite which intrude the Ravenswood Granodiorite at

"The Rocks“ (these are not mapped separately from the Rsvenswood Granodiorite).

Togoggsphx and Photo Pattern

Topography ranges from very rough, steep hills to plains. Near
the eastern limit of outcrop there are many dyke SWarms. which stand up as
ridges. South-esst of Mount: Louisa -the oountry changes sbruptly from high,
steep hills to plains. In the pleins outorop 1s generally poor, end
weatherirg-verj deeps T o

L 0



Ld

27,

Photo pattern is variable and unreliable.

Lithology and Structure.

The oldest rocks are leucocratic pink ademellite and biotite
granite. They have been sheared to varying degrees, in some places
strongly. Jointing is generally well developed. Many cf the rocks are

deeply weathered snd iron-stained, making pfecisé identification impossible.

There are very abundant dykes cf microdiorite, fnicrbadamellite9
microgranite, rhyolite, rhyodacite, dacite, and related porphyries. These
dykes, which commonly occur in swarms, in QOme areas occupy so much space
that outcrop of the host rock is rare, e.g., near Beaks Mountains. Their
strike mostly ranges between 315O and 04509 though some lie oblique to

these directions.

Microdiorite dykes are most common. Microgranite, microademellite,
and rhyodacite, together with their porphyritic varieties, are next in '
abundance. Dacite is comparatively rare. Rhyolite . (or microgranite)
dykes were found near Beaks Mountains and near Mount Louisa. . At Besks
Mountains they appear to be related to Edinburgh Castle; an intrusive centre
4 miles south of the ﬁargin of the Sheet area. One of these rhyolite (or
microgranite) dykes (see Appendix 5, specimen.64155093L contains many
elongate, concentric, ovoid structures. The structures have the shape of
spheroids or truncated cones, compressed in.the.plane cf the dyke, that is,
each structure has its long and medisn axea parallel to the sides of the
dyke. The maximum observed length of the short axes is about 15 inches,
and . lcmvr  did not appear to vary with depth. The median axis of ome
structure ranged between one and two feet in outcrop, but widened downwards.
The plunge of the long axes is about 70 degrees. The dyke containing these

structures is about two feet wide.

The width of dykes ranges between one foot and 10 feet generally,
although some are much widem... .. . In the Burdekin River, neer its
junction with Landers Creek, a microadamellite dyke is up to 300 feet wide.

This maess has a weak east-west foliation, and is very highly jointed;

Jointing here is probably due to the Millaroo Fault, mapped just west of

here, although no actual brecciation is found in this outcrop.

Shearing is strongly developed ih.soma areas, especially just

east of the Burdekin River, but it cannot be related to any known major

shear direction. The strike of the shearing ranges between about 060° and

160°. Dip of the shearing is steep, and generally vertical.
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Age and Relationships
Evidence obtained from the outcrop at The Rocks suggests.. that

the' sdamellite and rhyodacite are intrusive into the Ravenswood Granodiorite.
Moﬁnt Louisa, an acid plug, possibly of Carboniferous age, intrudes the'
adamellites The overall evidence suggeéts a Middle Palaeozoic age for

this mass of granitic rockse

South-eastern part  of the Mount Dalrymple Range (D.E.C.)
A body of granite with vaguely gefined boundaries forms the

south-eastern extremity of the range of which Mount Dalrymple is the
highest peak.

Pink, medium- to coarse-grained, leucocratic, slightly porphyritic,
granophyric alkali granite is the chief rock-type exposed in a quarry north
of Landers Creek Homestead. South-west of here the granite is porphyritic,
and contains rounded quartﬁ phenocrysts averaging 2mm. in diameter. A
pink granophyric microgranite phase with rare pink feldspar phenocrysts is
intimately associated with the granite in this viecinity. In the quarry the
granite is strongly shattered by a north-west-trending fault-zone into

which many greenish grey, porphyritic microdiorite dykes have been intruded.

One mile north-west of the quarry grey to pink, medium-grained
granophyre is intruded by dark greenish=blue microdiorite dykes.

The contact between the granophyre and the (?)Upper Carboniferous
Volcanics (Cuv) was examined in this area,. but it was not'posaibie to i
establish the relationship; absence of metamorphish_in.the volcanics next
to the contact suggests an unconformity.

I

Half a mile west-south-weat of Mount Woodhouse (D.E. c. ) -
A 300-foot: thick sheet-like intrusion which ranges from medium-

grained biotite granite to granophyric alkali microgranite, and dips at a
moderate angle to the east-north-east; forms a low hill half a mile west-
south-west of Mount Woodhouse.  Slight foliation is generally evident in
hand specimen, and granophyric micrdgranite at the southefn end of the body
is the most strongly foliafeda A number of slightly different micro-
granite phases are present, but their inter-relationships and areal extent
are unknown. In some places the microgranite is contaminated by
assimilation of country rock. The microgranite intrudes deéply eroded
blue-grey hornblende-biotite granodiorite of the Ravenswood Granodiorite.
The origin of the foliation is uncertain; it may be an original flow |
feature of the sheet like body, or it may indicate a later shearing stress,
'eapeclally as the intrusion lies on a possible westerly extenslon of the

Inkerman Shear Zone.
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Two miles north=morth-west of Mount Woodhouse (D.E.C.)

Two small bodies of white granodiorite and microgranodiorite
intrude the Ravenswood Granodiorite two miles north-north-west.of Mount
Woodhouse.. They appeasr to have been contaminated by assimilation of
country rock. The granodiorite is white and fine-grained; it consists

.almost entirely of equigranular calcic oligoclase, with minor quartz;

hornblende, biotite, iron oxides, and epidote. Both bodies are strongly
fractured in a north-south direction.

: I
Two miles west of Mount Benjonney (D.E.C.)

An irregular mass of medium-grained,; blue-grey granodiprite-r
intrudes quartzitea.(quj two miles west of MountIBenjonneyo It may also
intrude the hornblende granodiorite (Ravenswood .Granodiorite) which partly
surrounds it, bgt this was not proven. The gfanodiorite which is
leucocratic, cohtains abundant. large plagibqlase phenocrysts which in places
are surrounded by micropegmatite. Some hornblende was noted in hand
specimen. The granodiorite is intruded by glomeroporphyritic plagioclase-
hornblende porphyry dykes. The presence of 'dykes in this mass, and the
general absence of dykes in the‘late'Palaeozqic intrusives in this area,

suggest that the granodiorite may be an older mass.

Six miles morth-morth-east of Mount Dalrymple (D.E.C.)

Pink, fine-grained leucogranite, intruded by numerous rhyodacite
and rhyolite dykes, forms a broad, almost imperceptible rise surrounded by
alluvium, between Gladys Lagoon and the Burdekin River. '

Kelly's Mount . (A.G.L.P.) L
Kelly's Mount; | , eight miles south-west of Ayr, is an uneven

granite hill rising to 600 feet above sea-level, and surrounded by a broad
apron of outwash ssnd. A specimen collected from the northern spur ie;g
coarse, massive, leucoeratic biotite granite consisting of microcline-péfthite,
quartz, albite-oligoclase, and biotite. The accessories are chlorite and
rutile (after biotite), andlziicon associated with opaques and musco?ita;
The plagioclase .shows inciﬁient sericitisation; énd the potash feldspar is
commonly cloudy., There”is.a qg;te extensive gevelppment of.greisepvoﬁ'iha
north-eastern slopes of the hill (aee map)g‘ §eyeral costeans and beﬂchea
have been bulldozed in it. No mineralisation was seen in the field.
However, a aﬁecimen analysedlby optical spectrograph contained 300 ppm.
molybdenum (see Appendix 1), | Thin basic to intermediate:dykes intrude the
granite on the scutpern slopeg.o ‘ S



_ roeettee of muscovite in rare pegmatitic eegregexions. There are some _}

The range of hills two and a half miles south-west of Kelly's
ﬁount. ."_J also consists of granitic. rocks which are similarly encircled--by
a. brOad apron 'of outwash sande : The rocke are well exposed in a road-
metal quarry at ‘the - south-eastern end of the range. The rock here is a
maeeive“ medium-grained, pink biotite adamellite composed of ollgeclase,
perthite, quartz, and biotite (now.moetly_eltered to chlorite and epidote).
Potash feldspar and quartz are commonly intergrown semi-graphically. The

biotite appears in places to have been replaced by potash feldspar. The

quartz crystals are strained and elightly.biaxial. Opaques, apatite,
and zircon are fhe accessories. - The adamellite is typically somewhat
epidotised.  Stronger epldotisation :»1.; has taken place along small
faults. Aggregateeaoﬁupyrlte ‘occur- in. assoc1ation with quartz and emall
coarse aggregates of quartz-calcite—epzdote-pyrlte which occur as lenses
and as.the lininge of :small vugss . A swarm of thin amygdaloidal,
pyritlferoue augite dolerite dykee intrudes the edamelllte.

* Mount Inkerman (C.M.G.)
Mount Inkerman is an inselberg which rises steeply to 700 feet
bove sea~-level, and is elongated in a north-easterly direction. The hill

is compoaed of a strongly sheared, jointed and foliated granite. ° The ' ' e

foliation direction is north-east by east and it is clear that Mount Inkerman

‘lies within the major shear-zone (named the "Inkerman Shear Zone" 1n this -

report} 'hlch has affected the Ravenswood Granodiorite ‘in the hille to the
south-west. The granite of Mount Inkerman contains xenoliths of biotite
schist and dykes of microdiorite (poet-shearing) Mount Alma is geologically
similar to Mbunt Inkerman.'_. i ' ' ‘
Four miles eouth-weet of Mount Inkerman (c.M.G.)
A small hill near Stud Lagoon, four- mllee ‘south-west of Mount

'-Inkerman consists of sheared, recrystalllsed, and hydrothermally altered
"grenitlc rock. - Thls rock is cempoeed of equigranular quartz and feldspar

with cubee of magnetite and small crystals of red garnet as acceseorzea.

Thzs h111 also 11ee within the Inkerman Shear Zone.

o

“h

Three miles’ south of White Rock Bgy (Cape Cleveland) (A:G.L.P.)
Two amall hille three miles eouth of White Rock Bay (Cape =

‘Cleveland penlnaula) coneiet of f1ne-gra1ned foliated biotite adamelllte. '

These hills are much 1ower than the main part of the Cape Cleveland’ range "¢
which is composed of massive cOarse biotite adamellite (P-lg),

The foliated adamellite appeare to have been intruded by the
maseive adamellite. The foliated adamellite, which is gneissic in places,
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consists of xenomorphic quartz, perthite, and albitic plagioclase traversed
by thin treils of very fine-grained biotite. The foliation dips at 450

$o the scuthe-east.

Five miles south-west of Guthalungre

An ares believed to be underlain by granitic rocks, next to the
southern boundary of AYB five miles south-west of Guthalungra, has been
included with this .upit. - The area appears on the_air photographs to consist
almost entirely of low rises, from which emerge rare core-stones. Biotite
adamsllite of unknown age crops:out two miles to the south, on BOWEN.

UNNAMED BASIC PLUTONIC ROCKS (Pzt) (D.E.C.)

An area occupied by basiczplutonic rocks has been mapped in the
south-western corner of AYR, one mile south-west of Sandalwood Waterhole.
These rocks form an easterly-trending ridge, fifteen feet high and entirely
surrounded by alluvium. The rocks are crudely banded in places. The only

specimen sectioned is an olivine microgabbro.

This outerop strongly resembles similar layered gabbroic, phases
of the Urannah Complex (see below).

UPPER_CARBONIFEROUS | .

' ELLENVALE BEDS (Ce) (D.E.C.)
Horse Camp Hill, which is bisected by the AYR/TOWNSVILLE boundary,
ccnsists of' grey, flow-banded rhyolite, rhyolitic breccia, andesite, and
porphyrltlc rhyolite wlth gither feldapa.r or a'bunda.nt :r:ounded quartz

phanocrysta.

These wolcanics were included in the Ellenvale Beds on TOWNSVILLE
by Wyatt who assigns a late Middle to Upper Carboniferous age to them in
their type ares in the valley of the Reid River, upstream from Ellenvale
Hemestead (Wyatt et ale, 1965). The evidence for this age is: (1) fragments
of ¢f. Rnaﬂopierzs sp. and indeterminate equlaetalean stems (McKellar, 1963)
in interbedded sedimenta, (2) the position of the Ellenvale Beds higher in
the stratigraphic ¢clumn than known Tournsisian stfétag and (3) the absence
in them of any txace of a Glossopteris flora.
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UNNAMED ACID VOLCANICS (Cuv) (D.E.C.)

. _ Summary
Acid dnd minor intermediate volcanics form Mount Dalrymple (1900
feet) and a number of smaller hills and rises in the south-western part of
the Sheet area. Rhyolite and rhyolltlc pyroclaetlcs (commonly welded)
are the chief rock-types, and andesite occurs in minor quantities. These
volcanics are believed to be of similar age to the Ellenvale Beds (TOWNSVILLE)
and Bulgonunna Volcanics (BOWEN). -

Introduction
Acid volcanics similar to the Ellenvale Beds were mapped on the
southern half of BOWEN (Malone et al., 1962). Malone regarded these
voleanics (Bulgonunna Volcanics) as probably Upper Carboniferous because,.
(1) they unconformably overlie the Lower Carboniferous Drummond Group, and
(2) they are unconformsbly overlain by the Lower Permian "Lower Bowen
Volcanics" (now Lizzie Creek Volcanics).

Isolated blocks of volcanics similar to both the Ellenvale Beds
and the Bulgonunna Volcanics, -and eommonl& having faulted contacts, crop
out in the intervening country in south-western AYR and north-western BOWEN.
While it seems logical at present to regard these volcanics as the same age
as the Ellenvale Beds and the Bulgonunna Volcanics, no sedimentary interbeds
have been found in them, nor is thezr age so well eatabllehed stratigraphically.
At present they are mapped as unnamed "Upper Carboniferous Volcanics" (Cuv)

Distribution and Topography
These volcanics form most of the steep, rugged range of which
Mount Dalryﬁple (1900 feet above sea level) is the highest peak. They also

' form Mount Woodhouse, which rises only a feﬁ hundred feet above the genmeral

level of the alluvial plain. The minor‘occufrenbes of these volcanics in
the south-western part of the Sheet area have insignificant topographic

expression. !
: -

Lithologx
Rhyollte and welded tuffs which form the south-western flank of

Mount Dalrymple are very f;ne-gralned andﬁhlghly brecciated by a strong
south-east trending fault. The weided tuffs consist of feldspar and quartz
phenocrysts, and rock fragments in a devitrified matrix. The matrix is a

| crypto-felsitic mass of feldspar and quartz which has been strongly altéred
to sericite and saussurites Rock fragments are of three main types:
altered glassy ejectamenta (now devitrified glass, partly or wholly converted
to sericite and quartz), quartz-rich fragments, and welded(?) tuff. These
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volcanics differ from cthers of presumed similar age on northern BOWEN
mainly in the degree of the alterations deviirification is much further
advanced. The highly shattered volcanics of Mount Dalrymple are intruded
by red-brown, feldspar-hornblende porphyry dykes. '

At the eastern end of the Mount Dalrymple range, near the
headwaters of Deep Creek, dense, very fine-grained, light grey rhyolite
and rhyolite-breccia predominate. Blue-black dacitic, welded tuff also
occurs. The volcanics are strongly jointed, end locally appear thermally

metamorphosed.

Two miles west of the junction of Deep Creek and the Burdekin
River are white, siliceous, strongly sheared vitric tuff(?) and spherulitic
rhyolite which are strongly pyritic, and locﬁlly resemble pyritic quartzite.
The strong shearing is related to the south-east trending fault, and the
pyrite may have been introduced by metasomatism associated with the mass of
microgranite (Pzug) just north of Deep Creek. White, pyritic hornfelsed
rhyolite also occurs adjacent to the smaller mass of microgranite (Pzug)

which intrudes the volcanics along Deep Creek.

Minor occurrences of brecciated intermediate volcanics in the
Burdekin River, and brecciated volcanic breccia in Landers Creek, are small
blocks caught up in the very strong shear-zone along the south-western side

of Mount Dalrymple.

East of the Burdekin on the southern edge of the Sheet area are
low hills sparsely covered with rubble of acid volcanics and siliceous rocks
resembling quartzite. The acid volcanics are very popriy exposed on AYR,
but just to the south, on BOWEN, exposures are much better; the rocks here
are pale green, pink, and white, and some contain small phenocrysts of
quartz and feldspar in either a flow-handéd or massive groundmass. Flow-
banding is steep and generally contorted. No vitric rocks were noted.

The "quartzite", which consists of angular quartz grains with strongly
oriented tﬁreads of sericitic material, may be older than the volcanics.
It was not possible to map "quartzite" separately from volcanics in this

areg.

: Andesitic breccia and tuff, rhyolitic tuff, minor rhyolite and
andesite are the chief roék—types at Mount Woodhouse; -some of the tuff is
partly welded. Strongly flow-banded rhyolite crops oué adjacent to the
Woodhouse Fault, five miles south-west of Mount Woodhouse.

!
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Structure and Rel‘atienehips |

The volcanlcs at Mount Dalrymple occur as & block downsfaulted
-'1nto the Rawenewood Granodiorite. Internal structure of the block is-

not well known, but it probahly is a eomplex of extrusive and minor intrusive
phases. Along the Woodhouse Fault the acid: volcanica are very etrongly
sheared, brecciated, and recrystallized end in placee they are aleo strongly

The granite-apllte end alkali-microgranite mase (qug) north of
Deep Creek 1ntrudee the volcanice, ‘but- the granophyric alkali-granite (Pzg)
just north of Landere Creek Homestead may be unconformably overlain by the
volcanice, Near this contact the volcanice are not. noticeably metamorphosed,
but_centacts;elationa are eomplicatedlby poor: e;poeure end etrong faplting,

The tuffaceoue volcenice at Mount ﬂoodhouee unQOnformably overlle :
tha Bawenewood Granodiorite. ‘The minor outcrop area south-south-west of
Mount Wpodhouee is etrongly brecoiated elong the Woodhouee Fault.

The three small. areae of volcan;ce near the eouthern edge of the
Sheet area occur in an* intense shear-zone which trends eaat-aouth-eaat along
the south-weatern ei@e of Mount Dalrymple. They are strongly brecciated.

. .‘ o i
r 3 1

. Age
No critical relationeh1pe whzch would establish & definite age for
these volcan1cs have been found. The volcanice are younger than the
Ravenswood Granodlorite, and are ‘intruded (more abundantly in the Leichhardt
Range on BdWEN) by granltic bodies (qugﬂ which are believed to be late

Palaeozoic.

CARBONIFEROUS TO PERMIAN

UNNAMED VOLCANICS (C-Bv)  (A.GeL.P.)
. | . Summary . k

- Intermediate and acid volcanics, correlated with CarbOnlferoue to
Permlan volcanlce near Tewneville, form the foothills of Saddle Mountain and
Mount Elliot: and the northern mile or eo of’ the Cape Cleveland peninsula.

A maximum thickneee of 4000 feet ie poeeible at Cape Cleveland.
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Distzibubion and Topography

Rocks ineludsd inm this unit crop out in the north-western corner
of the Sheet srea. At Cape Cleveland they form a narrow, steep, irreguolsr
headlend whose summits rwise in places to 300 feet abouve sea level. Across
the granite conmtact to the south this headland becomes higher, and broadens
to form the main mass ¢f the Cape Cleveland peninsula. West of Giru these “;\\
rocks form an uneven fringing zone of foothills east and scnth-east of \
Saddle Mountain snd Mount Eliiot o Uneven hills of volcanics, rising in
places to 800 feet above sea level, extend for several miles to the south-

east of Mount Eliiot .

Lithology

Rather well bedded, dark to pale brownish grey acidic, welded
crystal tuff cccurs at Cape Cleveland. One specimen has a dacitic compositicn.

Some thin flows c¢f acid lava were also noled.

In the south-sastern feoothills of Saddle Mountain, the chief rock-
types are massive, dark greenish grey, andesitic agglomerate and lapilli tuff.
Cubes of pyrite are commonly disseminsted through these rocks. Pale pinkish
brown rhyolitic feldspar porphyry crops out on the western side of the road

due egst of the summit of Saddle Mountain.

Massive, porphyritic, greenish grey andesite or dacite and some
dark blue, finely porphyritic andesite occur three quarters of a mile south-

west of where the Bruce Highway crosses Palm Creek.

South-east ¢f Mount Elliot , in the Walkers Creek/Black Guliy district
the rocks are purple and greenish purple porphyritic and aphanitic
(?)andesites. They are commonly amygdaloidal, and are almost everywhere
strongly epidotised. Abundent boulders of fine~grained basic rocks are

. believed to have come from dykese.

Structure and Thickness

At Cape Cleveland the rocks appear well bedded, and the dip is
fairly constant to the south-east. ‘North-west trending lineaments, probably
faults, appear in places on the air photos. Dip measurements of 50° were
recorded at two points about onelmile apart. If there has been no repetition
of the sequence by faulting, the maximum thickness possible here is about
4000 feet., '
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Elsewhere the thickness and overall structure of the volcanics
were not determined. In a road cutting in the ﬁﬁincrﬂadﬁglr":y just west
of Black Gully, (?)andesite appears to dip north-west at 5 (°)£ndesite
half a mile south-west of where the Bruce Highway crosses Palm Creek seems
to dip west at a moderate angle. All other outcrops aeemed to be
strucfufally featureless.

_Agg and Relationships
The volcanic rocks around Mount Elliot: and Saddle Mountain are
continuous with volcanics of similar lithology near Townsville which have
been dated as late Carboniferous to Permian because they contain sedimentary
interbeds in which Glossopteris sp. has been recorded? (Wyatt et al., in
prep.(a) )o

The volcanics at Cape Cleveland are not especially similar
lithologically to the volcanics near Townsville; they are mapped at present
in this category owing to absence of evidence that they are of any other age.
They are intruded by the Cape Cleveland adamellite, whose age 18 unknown.

LATE PALAEOZOIC

UNNAMED INTRUSIVE REYOLITIC ROCKS (Pzh)  (C.M.G.)

Introduction

A plug-like mass of probably late Palaecozoic rhydlitic rocks has
been mapped at Mount Louisa. It is correlated with similar occurrences on
CHARTERS TOWERS (Wyatt et al., in prep. (b) ).

Distribution, Topography and Photo Pattern

The only known area of outcrop of these intrusive rhyolitic rocks
is at Mount Louisa. = Mount Louisa, twenty miles south-south-west of Home
Hill, is a high, very steep hill, with cliffs developed in places near its

summit .

Photo-pattern is not especially different from that in adjacent

granitic areas except where cliffs are developeds These are clearly distznct

from the surrounding plutonic rockse. Ground observations are necessary to

map the boundaries of the unite.

Lithology
Rock-types observed in the Mount Louisa area are strongly flow

banded rhyolite, felsite, trachyte, and trachyandesite. These rocks are
generally weakly porphyritic, green to white, and highly jointed, and-spme of

g
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them are vitric. Flow banding is usually steep and commonly very contorted.
The cliff-faces exhibit strong vertical joints. The rocks are intruded by
dykes of microdiorite and microadamellite, similar to those seen to the east
intruding the Ravenswood Graﬁodiorite. Dykes of felsite and trachyandesite,
similar to laves in the Mount Louisa body, intrude the ademellite (Pzg) to
the east.

The main rock-type consists of microlites of feldspar, iron stained
clay, and quartz. Quartz is not obvious; although it probably forms quite
a high percentage of the_groundmasa. Small patches of penninite end of
epldote are scattered through the rdck. Granular quartz occurs in irregular
sccumuletions, and feldsper phenocrysts are completely altered to clay and
epidote.

Structure and Relationships
The rocks at Mount Louisa seem to intrude the "Undivided Palaeozoic
Granitic Rocks" (Pzg). They appear to consist of a plug and minor extrusive

phases.

Microdiorite dykes similar to those which intrude the "Undivided
Palaeozoic Granitic Rocks" and the Ravenswood Granodiorite also intersect
the rhyolitic rocks of Mount Louisa.

UNNAMED GRANITIC BODIES (Pzug)

Several granitic bodies which, by comparison with similar stocks
on TOWNSVILLE, CHARTERS TOWERS, and BOWEN, are believed to be late Palaeozoic,
are mapped in the western part of the Sheet area. They are mainly grenite,
microgranite, and adamellite bodies which post-date the Ravenswood Grano-
diorite and, in places, the numerous dykes which intrude it. Stratigraﬁhic
control is not good enough to allow determination of an age more precise
then late Palseozoic. These intrusives probably range from Carboniferous
to Permien in age. Some are probably the same age as those mapped as Permian
to Nesozoic (P-Mg) and bodies in the eastern half of the Sheet area which are
mapped with the later phase of the Urannah Complex. ‘

Mount Benjonney (D.E.C.)

Mount Benjonneyg\a réughly oval stockl ik TR oo R W T
of alkali-granite, is sparsely vegetated and strongly jointed. The alkali-
granite is grey, even textured, fine- to medium-grained, and leucocratic, and
contains numerous small hornblendic xenoliths. It intrudes the Ravenswood
Granodiorite. Biotite is the chief mafic constituent. No dykes were seen
to intrude the alkali-granite, which post-dates the numerous and varied dykes
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intruding the Ravenswood Granodicrite nearby.

Three miles west of Mount Benjonney (D.E.C.)

Red alkali microgranite forms a 250-foot high arcuate ridge three
miles west of Mount Benjonmey; iwo smaller areas to the east and west of
+he ridge have been photo-interpreted as ﬁicrogranite.- The alkali micrp—
granite,_in_places with graphic texture, contains scattered sﬁall basic and
-iﬁtérmediaéé xenoliths; advanced assimilation of these has produced mafic
¢lots throughout the microgranite. Biotite, amphibole((?)ferro-actinolite’)
and minof_glinopyroxene together éonstitute less than 5 percént of the rock.

Chlorite and epidote are products of strong deuteric alteration{

Fragments of hornblende granodicrite distributed throughout the
mizrogranite are derived from the Ravenswocd Granodiorites. bther fragments,
chiefly feldspar-hornbiende porphyry, resemble dykes in the swarm which
intrudes the Ravenswcod Granodiorite on the easterﬁ side of the microgranite.
The microgranite is not intruded by dykes, and closely resembles parts of a
late Palaeozoic granite which crops out six miles to the north-west, in the
Leichhardt Range on TOWNSVILLE.

Upper Barratts Creek (D.E.C.)
An ovel stock of pink, medium-grained,; biotite adamellite crops out

in the headwaters of Barratta Creek; the eastern half of this stock occurs
on AYR. The adamellite intrudes the Rafenswood Granodiorite, and closely
resembles the biotite adamellite stock of the Molybdenite Creek body in the
north-eastern corner of CHARTERS TOWERS (Wyatt et al., in prep. ). _; It is
not intruded by dykes.

North-east Mouat Dalrymple (D.E.C.)

A spur of the Mount Dalrymple range extending west-north-west from
the junction of Deep Creek and éhe Burdekin River consists of granite aplite
and alksli microgranite. Intensely fractured, pinkish brown granite aplite
exposed ir the west bank of the Burdekin River is locally extremely fine-
grained, and is commonly flow~banded. Here it is intruded by a porphyritic
microdiorite dyke. A thin, fine—gréined biotite adamellite dyke also

intrudez the granite aplite.

Fine-grained, brownish grey alkali-microgranite in the main spur
also shows this irregular banding in which the rare micaceous minerals are
strung out in fine; irregular layers. One and a half miles up Deep Creek
a smail body of similar brownish grey microgranite intrudes and hornfelses

Upper Carboniferous wvolcanies (Cuv).. Adjacent to its contact the microgranite
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contains blocks of hornfelsed, vesicular, porphyritic volcanics.

The slkali-microgranite is strongly fractured by the Woodhouse
Fault. It intrudes the Ravenswood Granodiorite which is covered by scree,
outwash, and alluvium at the eastern end of Mount Dalrymple. A late
Palaeozoic age is suggested by the intrusive relationship with the Upper

Carboniferous Volcanics (Cuv).

The Gap (CoM.G.) ..
Just north of The Gap (five miles east-north-east of Mount Louisa)

is g small area of very rough, boulder-covered hills of adamellite. These
rocks have been mapped as late Palaeozoic; their bounderies can be seen

readily on aerial photos.

The rock type is a massive, medium-grained biotite adamellite,
the only variatlon being a few, thln, wispy dykes of finer-grained material

of similar compositlonJ No dykes of extraneous material were seen.

Artillery Hill - Major Creek Mountein (A.G.L.P.)

Pink, coarsely porphyritic microgranite forms two north-north-

west trending irregular ranges of hills up to 900 feet high north-west of
the Haughton River, near the western boundary of the Sheet area. The western
range is known as Artillery Hill; the eastern range trends north-west from

Major Creek Mountain.

In the northern bank and bed of Major Creek, south of Artillery
Hill, are large outcrops of brecciated pink and red porphyritic micrcgranite.

The coarsely porphyritic microgranite which forms the eastern range
contains round phenccrysts of quartz and mainly white, euhedral feldspar
averaging 5 to 6 mm., but ranging up to 3 cm., in a very fine pink groundmass.
The microgranite is aphyric in places. Rare chloritized biotite is the
chief mafic mineral. Microdiorite dykes are abundant in both ranges of
hills.

The contact between the microgranite and the Carboniferous to
Permisn volcanics (C~Pv) tc the north-west was not seen, and their age-

relaticns are not known.

The microgranite; close to a microdiorite dyke which intrudes it
near s gravel pit at the northern part of the steep hill immediately south-

east of Mount Ironbark, has been altered to a white siliceous rock containing
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disseminated pyrite.

CARBONIFEROUS TO MESOZOIC

URANNAH COMPLEX (C-Mi anmd C-Mg) (A.G.L.P.)
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Basic, intermediate, and acid plutonic rocks mapped with the
Urannah Complex form hills of varying height and sglso low=-lying country
east of Bobawaba Siding. Two phases have been identified: an earlier
dioritic suite (C-Md) which includes diorite, gabbro, and dolerite, with
minor tonalite and norite; and a later granitic suite (C-Mg) which consists
mainly of adamellite and granite, with some granodiorite. The boundaries
of the Complex on AYR are mapped on the basis of indirect evidence only, and
are largely the result of lithological, geographical, and to some extent,
structural extrapolation northwards from BOWEN, where' the boundaries of the
Complex are better known. On AYR neither critical field relationships with
rock units of known age nor isotopic dates are at'present available; present
evidence from BOWEN indicetes that the Urannah Complex is chiefly Upper
Carbonifercus to Upper Permian, but also contains some Lower Cretaceous

phaSES .

Introduction
Much of the bedrock exposed east of Bobawgba Siding is mapped as
part of the Urannah Complex (Malone et al., 1962), a composite batholith
which covers 3000 square miles on AYR, BOWEN, PROSERPINE, MOUNT COOLON,
MACKAY, and SAINT LAWRENCE.

The name "Urannah Complex" was first proposed by Malone et al. (1962)
as a result of mapping of the eastern parts of MOUNT COOLON in 1960 and BOWEN
in 1961. In 1962 other field parties of the Bureau of Mineral Resources
and the Geological Survey of Queensland mapped the batholith without inter-

‘ruption as far south as the headwaters of the Connors River on MACKAY (Jensen
et al., 1963) and SAINT LAWRENCE (Malone et al., 1963)s In 1964 a wide
variety of plutonic rocks was mapped in eastern AYR during the course of the
present survey, but, although local relationships could be established in
'places between the different rock~types, the regional relationships, structural
environment, and age of these plutonic rocks were unknown. In 1965 the
Urannsh Complex was found to continue northwards in a belt 30 miles wide across

north BOWEN, and its extension onto AYR is now recognised.

Two major phases of the Urannah Complex, an earlier diqritic phase
and a later granitic phase, have been mapped on north BOWEN, and this twofold

scheme has now been extended north onto AYR (C-Md and C-Mg). Several isotopic
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ages have been obtained so far from the Complex on BOWEN. They indicate
that emplacement began in the Late Carboniferous to early Permien, and

extended into the Middle Permian; some Lower Cretaceous dates have also
been obtained, but we do not yet know the extent or significance of this

intrusive epoche.

Dioritic Phase (C-Md)
Distribution and Topography

South end south-west of the Seven Sisters, gabbro/diorite forms

low, undulating rises barely higher than the adjacent soil-covered plains.
Elsewhere, apart from a few smaller outcrops, these rocks form isolated,
steep hills which rise from the coastal plain. The hills vary in size and
height - for example, Bald Hill (250 feet), and Mount Luce (900 feet).
Dioritic roof-pendants occur near the summit of Mount Roundback (2400 feet).

Camp Islend consists of rocks mapped with this phase.

Slopes devoid of vegetation, and covered with large rounded boulders
of gabbro, occur in places on the hills, for example, the northern face of
Mount Luce. These slcopes appear quite black when seen from a distance,; and
are diagnostic of the basic to intermediate plutonic rocks. |

Intermediate to basic plutonic rocks also crop out intermittently
around the margins of the leucogranite stocks (P-Mg) of Glduceater Isiand
and the Cape Upstart peninsula, and on Holbourne Island. However, there is
evidence to auggeét that these occurrences are closely related to the granitic
bodies with which they occur; they are therefore mapped geparately and
described elsewhere (P-Md).

Lithology .
Rocks mapped with this phase include diorites, dolerites, gabbros, and

norites. Some outcrops are apparently massive and structureleas; others
are banded in layers of different composition, texture, and grainsize.

Occurrences are described below:

Mount Little

' A specimen taken from the eastern foothillas of Mount Little is a
coarse, massive diorite. The diorite has been slightly recrystallised by
granite (P-Mg) which crops out in the saddle between Sprole Castle and
Mount Little.



36.

Sprole Castle
The rock at the summit of Sprole Castle is a similar massive
diorite. Blocks of sugite diorite and banded microdiorite occur on the

southern slopes (just within the Bowen Sheet area).

Alligator Swamp

" | Olivine gabbro, olivine microgabbro, and leucocratic olivine
norite form a low rise immediately east of Alligator Swamp (north of the
railway line, five miles west-north-west of:Bowen). In places these rockéJ 
have an indistinctly banded sppearance; the bands striking east-west and
dipping sub-vertically. Some segregations 5? gabbro-pegmatite occur in
places; and some of the rocks are intruded by biotite pegmatite and aplite
dykes.

Corona structures were observed in thin sections of some of these

rocks (see Appendix 5).

Abbot Point (Bald Hill) |

Banding is well displayed in waterworn boulders end to a lesser
~ extent in outcrops of basic rocks at Abbot Point. The rocks are generally
coarse, butlthe grainsize, texture; and composition of individual bands and
boulders vary widely. In places banded (?)gabbro has been intruded, and the
bands sharply truncated by, similarly banded rock (Photo Plate 5). In places
the banding is sharp, in places vague. Small-scale folds and contortions
are common§ they are fiequently dishermonic, end are contained within bands
which are essentially parallel (Photo Plate 6).

Some coarsely porphyritic rocks contain squat, euhedral plagio&iase
crystals two or three centimetres in diesmeter (Photo Plate 8); some of these
have cryataﬁiised:around-a small mafic nucleus; these crystals may contain
‘one or more thin concentric bands of similar fine-grained mafic material
centred on such nuclei. Segregations of gabbro pegmatite commonly permeate
‘the rﬁcka _ These show a tendency to form in the cores of folds in the .
banding (Photo Plate 7)s Rare, thin veins and lenticles of fine-grained
ultramafic rock transgress most of the other structures. A final thin net-
work of late-stage pegmatitic feldspar-quartz-mafic veins cuts the rocks in
places.

Mount ZLuce -

Coarse but inequigranular; massive, uralitised gabbro occurs in
the south-western foothills of Mount Luce. Banded, uralitised, anorthite
gabbra, contaihing large ﬁoikilitic c:ystals of hornblende; forms the small

hill on the coast north-east of Mount Luce. The banding here dips at 60° to

the south (Photo Plate 4). It is very regular, and further differs from the

i |



Photo Plate 4. Planar banding in anorthite gabbro (Urannah Complex, C-Md),
on the coast half a mile north-east of Mount Luce.
B.M.R. Neg. No. G/7917.

Photo Plate 5. Irregularly banded, uneven-grained gabbro (Urannah Complex,
C-Md), truncated by other bands of similar rock. Waterworn bculder at

Abbot Point. B.M.R. Neg. No. G/7914.



Photo Plate 6. Waterworn boulder of banded gabbro (Urannah Complex, C-Md),
Abbot Point. Truncation, disruption, and wedging of bands (perhaps due

to contemporaneous erosion during gravitational deposition) are visible

in the lower part of the boulder. Small disharmonic folds (e.g., right
centre and extreme left) were probably caused by slumping during

deposition. The scale is six inches long. B.M.R. Neg. No. G/7912.

Photo Plate 7. Waterworn boulder of gabbro (Urannah Complex, C-Md), Abbot
Point. Gabbro-pegmatite segregation occupying the core of a "rootless"
fold in the banding. A finer-grained, vein-like extension of the pegmatite

has intruded the fold along its axial plane. The largest feldspar and ferrc-
magnesian crystals are two inches long. B.M.R. Neg. No. G/7913.



Photo Plate 8.
Abbot Point.

Waterworn boulder of gabbro (Urannah Complex, C-Md) at
Squat, euhedral plagioclase erystsls 2 to 3 cm. in diameter

containing small ferromagnesian nuclei, and in places concentric bands «
ferromagnesian minerals.

The groundmass consists of roughly equal amounts
of plagioclase and ferromagnesian minerals.

The scale is six inches long.

B.M.R. Neg. No. G/7911.
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‘banding at Abbot Point in thet it does rot appear to represent such striking
6ompositiona1, textural, end grain-size variations. Beach sands containing
high concentrations of heavy minerals derived from basic rocks oceur
intermittently along the shore near Meunt Luce and Abbot Point. The miner-
alogy of a sample of beach sand was compared with thst of a specimen of
gabbro from tne small hill north-east of Mount Luce (see Appendix 2). This

rock is a more normal augite-hormblende gabbro with labredorite.

Mount Roundback

The basic plutonic rocks which occur near the summit and on the
shoulders of Mount Rounmdback are discontinuous roof-pendants in granite
(c-Mg). They were only briefly examined; they are very similar %o the
cutcrops so far described. Massive, melanocratic (?)dolerite, permeated

by veins and stringers of gakbro-pegmatite, occurs in the western foothilly.

South and west of the Seven Sisters

Numerous rounded boulders of gabbroic rocks emerge from the black
soil in the low-lying country south and west of the Seven Sisters. Diorite
and tonalite also occur; it is not pessible to distinguish these two rock-
types by photo-interpretation. Both diorite and tonalite centain
melenocratic xenoliths. A melanocratic xenolith in massive hormblende-
biotite tonalite in the bed of the Elliot River at Guihalungra is now a
biotite-hornblende-andesine hornfelss it looks very like the gabbroic rocks

which crop out nearby.

Moosie Hill

A specimen from Moosie Hill is a medium-grained hornblende-augite
norite, apparently massive. Coarse, massive hornblende-~-hypersthene gabbro
is intruded by or interlayered with thin bands of hypersthene-hernblende

microgabbzo in the small hill immediately north-east of Mocsie Hill.

Camp Island

Coarse, medium - and fine-grained basic or intermediate piutonic
rocks occur on the north-eéat gide of Camp Island. The rocks sre commonly
dyke-like, one rock-type cutting enother. Layering is present, but not as
striking as at Abbot Point. A thin dyke of spinel-bearing "uralitised"
diallagite intrudes gabbro or diorite. Ninety percent of this rock consists
of fibrous to prismatic Trichterite and subordinate diallage. The richterite
has been formed by replacement of diallage. The rock also contains numerous

fractured crystals of green spinel and a few anhedral grains of bytownites



38.

" Road cutting 8 miles north-west of Guthalungra (Red Hill): (C.M.C.)
' Eight miles north-west of Guthalungra the Bruce Highway crosses
'low hills of olivine microgabbro and gabbro (Red Hill)., These rocks are

similar in composition to those which form low rises near Alligator Swamp.

fidﬁférops near Green Hill:  (C.M.G.)
E:T.' ,Tﬁé small hills near Green Hill, on the coast north of Gumlu,
6$ﬁsist of coarse to fine-grained melanocratic gabbro with random patches
‘ df*iéucocrétic gabbro. A local, weak foliation in these rocks strikes at
‘;.f¢o£;‘; Large xeﬁoliths of sheared granite, exposed in a wave-cut platform,
_g¥qﬁjﬂih'these'melanocratic rocks on the seaward side of the @qre_noitherly

of the two hills. o
; o

Granitic Phase (C-Mg)

Distribution ggd-Topogggggx

Scattered outcrops of rocks mapped with the granitic phase of the
Uranngh Complex occur along the coast between Beach Hill and Bowen. These
rocks give rise to varied topography, as with the dioritic phase. However,

inselbergs are rather characteristic.

Beach Hill is a steep, rounded inselberg rising abruptly from sea-

level to more than 400 feet; Sugar Loaf is a similar inselberg, rising to
| about 100 feet above sea-level. Other inselbergs are: Nobbie's Lookout,
the hill north of Nobbie's Inlet, and the Maiden Mountain, each of which
rise to about 400 feet above sea-level; the Seven Sisters (about 600 feet);
Mount Curlewis (700 feet); and Mount Carew (100 feet).

I.Thé outcrops extending west from The Cape Homestead occur as low
rises, gentle slopes, and steep hills and spurs éﬁich culminate in a steep,
irregular, west-north-westerly-trending range, rising to 600 feet above sea-
level four miles west-north-west of The Capé Homestehd.' This :‘range is
separated from the main Cape Upstart peninsula range (2400 feet) by an east-
west valley with a low central saddle.

Green Hill, north of Gumlu, is little more than a low, soil-
covered rise. © Between Kalli Valley Homestead and the Bruce Highway are
mginly low, undulating rises with scattered small outcrops and in places
‘large, fairly level, bare expanses of granite up to 100 yards across. South
of the Bruce Highway the granitic rocks form most of Mount Roundback, where,
however, they are masked in places by.scree derived from dioritic roof- '

a

pendants.

8]
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Granitic rocks mapped with this phase underlie most of the town

of Bowen, and extend just onto the AYR Sheet area.

~Lithology

Beach Hill: (C.M.Ge)

Beach hill consists of granulated and in part brecciated granite,
now recrystallized. Jointing is very strongly developed throughout most
of the hilly the most prominent joint direction strikes 0900 and dips north
at between 50° and vertical. In a few areas the granite is weakly foliated
(foliation striking 090°), but generally the granite appears to be granuler

and massive.

Microdiorite dykes in the granite are in some pléces foliated and
in others quite massive. It appears as if microdiorite intrusion took

place during and after the brecciation and shearing in the granite.

It seems likely that there was more than one period of faulting
affecting this area. The promihant 0900 joint directiomn is hard to reconcile
with the north-east strike of the Inkerman Shear Zone (which, unless it has
died out, should pass very close) and with the north-north-west to north-west
strike of the Sugar Loaf Fault. The hill culminates in a central spine
aligned on strike with the Sugar Loaf Fault.

Sugar Loafs (C.M.G.)

Sugar Loaf consists of sheared granite. The shear~-direction is
south-east, parallel to the beach. The shear zone (here named the Sugar
Loaf Fault) terminates in a cliff of mylonite on the ccean side of the hill.
About 30 feet inland from the cliff the rock ié less sheared; and grsdes to
a gneiss which contains augen of feldspar and quartz. Another 60 feet
inland the rock becomes recognisable as granite. All of these rocks are
very highly jointed and weathered.

Green Hill: (CeM.Gs)

A few low outcrops of deeply weathered and sheared granite occur
near mud flats on the north-western side of Green Hill. Green Hill is
terminated at its north-eastern edge by a wide quartz blow which has probably
filled a continuation of the Sugar Loaf Fault.

Nobbie's Lookouts (C.M.G.)
Nobbie's Lookout, five miles north-west of Guthalungra, is composed

of weathered, massive, fine-grained granodiorite.
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Range west of The Cape Homestead: | .

The range trending west from The Cape Homestead consists of a
variety of granitic rocks. Medium-grained, garnetiferous biotite tonalite
(locally foliated) has intruded and hornfelsed sediments (Pzu) one mile
west-gouth-west of this homestead. It consists of oligoclase-andesine

(50%); anhedral, strained and granulated quartz (30%), in places re-

crystallised; biotite in clots of fine grains (15%) (perhaps recrystallised)s;

‘and interstitial t6 poikilitic microcline (5%) : Rare red-brown garnets are

visible in hand specimen, but were missed by the slide.

The rock immediately north of the poﬁesiéad ié a massive, coarse
but inéquigranular, biotite adamellite consisting of 35% recrystallised quartz,
30% oligoclase-andesine, 30% perthite, and 5% biotite in fine-grained .
aggregates. The rock contains some fine-grﬁined dioritic xenoliths.-

A thick east-west-étriking, dyke-like body of biotite leuco-
adamellite trends along the northern slopes of the range. It consists of
oligoclase (40%), poikilitic quartz (35%), perthite (25%), and minor biotite.

An isolated hill on the coast norfh\of Nobbie's Inlet consists 6f
massive, brown, medium-grained biotite leucoadamellite. It contains
strained quartz (35%), poikilitic microcline-perthite (35%), andesine (30%),
and a few flakes of biotite.

The Maiden Mountains

The Maiden Mountain, a hill 1mmed1ately north of the Bruce Highway
two miles east of Guthalungra, consists of fine-grained, biotite-hornblende
alkali—granite aplite. The rock consists mainly of albite, potash feldspar,
and quartz, and has an inequigranular xenomorphic texture. Small amounts
of green hornblende (forming rather unusual, very p01kilitic crystals) and
chloritised biotite are also present. Accessories are ‘iron oxide and
'sphene. A gralnsize-bandlng is visible in places in the field, some bands
being noticeably more aplitic. Rubble of strongly epidotised basic to
intermediate dykes is abundant. '

The Seven Sisters:

The Seven Sisters is a steep-sided, linear inselberg of slightly
to moderately foliated leucocratic granite south of the Bruce Highway, three
mlles east-south—east of Guthalungra. The inselberg, which rises gradually
to 500 feet above sea—level at its eastern end, has a very pronounced east-
west trend. The foliation is only slight at the western end, but is better
developed in the east; the mafic aggregates being drawn out into lenses. A

specimen from the western end of the range has been described as an aplitic,

el
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leucocratic hornblende-biétite granite consistiﬁg of quartz, oligoclase

— poikilific.midrocline, and small amounts of biotite, hornblende; pyrrhotite,
.a.nd epidofe. | A few phenocrysts of plagioclase and quartz are -algso present.
Rubble of probable epidotised dolerite-microdiorite dykes is abundant among
outcrops of granite at the western end of the ridge. |

Mount Curlewis: .

- ‘Mhe south-eastern slopes of Mount Curlewis (on the coast seven
niles east of Guthalungra) consist of weakly foliated inequigranularm,
Ileucocratio aplitic biotiﬁe granita; In the thin-séction quartz forms
xenoblaetic grains O.3mm. across in aggregates imm. across. Sodic plagio-
clase and microcline are roughly tabular, but much of the feldspar is
recrysﬁallised, or partly so, as aggregates of fine grains. Biotite is also

recrystallised as strings of small flakes.

Mcunt Carews
Medium-grained biotite leucogranite is well-exposed in a railway

ballast.quarry on the western side of Mount Carew, a small inselberg one

end a half miles west by south of Wilmington railway siding. The leuco-

grenite is intruded by pyritiferous basic to intermediate dykes. A ngrry"f
wwrkarﬂrepbrté&"that.heihadeoquwmﬁsses'bfnpyrite gseveral inches across in the

leucogranitee. '

Mount Roundback and Environs:

. A specimen from beside a raiiway level-crossing, two miles east of
Wilmingtoh aiding is a massive, coarse, white, hornblende-biotite adamellite
consisting of zoned oligoclase, perthite, quartz, fresh biotite, and
chloritised green amphibole; the mafic clusters comprise spheme, apatite,

zircon, opaques, and allanite.

Messive coarse white granite boulders occur beside the track near
Kelli Valley Homestead. Some intrusive quartz-hornblende latite porphyry
crops out near here, but its relationship to the granite is unknown.

A specimen from the north-eastern foothills of Mount Roundback is
e hornblende-biotite adamellitee

Coast north of Mount Luces

A narrow belt of granite or grenodiorite intrudes gabbro cn the
ocean side of Mount Iuce, on the shore. The size of this outcrop, which is
about 50 feet wide and at least 100 yards long (the westerm limits were not
examined), has been exaggerated on the map. The contact between granite and
gabbro dips at about 50° to the south. The granite has been contaminated by
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incorporation of gabbro, and contains abundant xenoliths and schlieren of
gabbroic rock elongated parallel to the contact. Flow~foliated micro-
granite intrudes both rock-types along the contact. Both granite and
gabbro have been intruded by two swafms of microdiorite/dolerite dykes,
the earlie} striking 2900, the later 0150. Both dykes and country rocks
have been severely epidotised in zones up to six inches wide along the

contacts. Abundant pegmatite veins intrude both granite and gabbro.

Town of Bowens

Mpssive, white to grey, chloritised granite crops out at several
places at Bowen, and is believed to underlie much of the town. A specimen
collected from the eastern side of a low hill in the northern outskirts of
Bowen (half a mile north of the Bowen Shire Council Rugby Football ground,
just within the BOWEN Sheet area) is a massive leucoadamellite, containing
phenocrysts of heavily zoned ollgoclase surrounded by coarse microcline-
antiperthite which is semi-graphlcally intergrown with quartz in places.
At this locality the granite can be seen to intrude intermediate volcanics,
which are probably Lower Permian. As with the outcrcps at Mount Luce
described above, the granite is intruded by two sets of intermediate to basic
dykes, the earlier striking north-west, the later northe.

Structure
Local structures in these rocks have been described above. No
layering structures of regional extent have materialised from the isolated
megsurements made on the basic rocks during this reconnaissance Survey.
The contortions seen in banding at Abbot Point suggest that structures in
the layering are of local significance only.

The Sugar Loaf Fault is postulated from evidence of shearing at
Sugar Loaf, a quartz blow at Green Hill, and the prominent summit ridge of
Beach Hill.

The pronounced west-north-west alignment of the Seven Sisters and
the parallel foliation were probably caused by shearing; shear-zones with
similar trends occur in the Urannsh Complex 6n north BOWEN. There is good
evidence that some of the shearing took place during the emplacement of
the later granitic phasgg%_and in some placeslmay have localised some of the

leucocratic bodies.

The present distribution in plan of the two phases is ngt controlled
by topography; at the present level of erosioﬁ, the granitic phase occurs

for the most part as separate, small bodies. In places (e.g+.s The Seven

~
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Sisters, Green Hill, and Beach Hill) these may have been emplaced slong

faults and shears.
The contact between granite and gabbro at Mount Roundback
apparently ranges in elevation from near sea-level to over 2000 feet;

however, it is not known how much this is due to faulting.

Relationships and Age

On AYR relationships between the Urannah Complex and units of
known age (apart from the superficial Cainozoic deposits) are not known,
nor are any results of isotopic dating at present available. Recourse
must therefore be had to isotopic ages and relationships in other Sheet

areas.

Several such ages have been obtained from the Complex on BOWEN .
The results indicate that the "diorites" range from 280 to 270 million
years, straddling the Carboniferous-Permian boundary. Lower Permian (265
to 260 million years), Upper Permian (240 to 230 million years), and
Cretaceous (125 to 110 million years) ages have been obtained from the
"granites" (e.g., Webb and McDougall, 1964). We do not know how wide-
spread or significant the Cretaceous dates will prove to be,; but we believe
at present that the Urannsh Complex, at least when considered in a regional
context, is a geological and structural entity. We believe it to be &
mesozonal batholith, émplaced mainly during the late Carboniferous and
Permian. It appears to occupy a well-defined north-westerly-trending

structural belt.

On BOWEN the western contact of the Uranneh Complex is regionally
rather straight, and it is therefore almoét certainly steep.- Along its
western contact on the southern half of BOWEN the Urannah Complex is partly
faulted against, partly unconformable beneath, and partly intrusive into
the Lower Permian Lizzie Creek Volcanics. On north BOWEN the contact is
not so well defined. Diorites of the Complex are in contact with, and are
presumed to intrude, deeply weathered and poorly dutcropping "granite"
(Pzg) of unknown age; for twenty miles north of Collinsville, faults (hers
striking north-north-west) have been significant factors in localising the

contact.

On AYR the western limit of the Urannsh Complex has not been
satisfactorily established. It is not based on observable field relation-
ships, because the area in which it is believed to lie is largely obscured
by Cainozoic deposits. Furthermore,.reconnaissance mapping of the area did
not disclose any outcrops suitable for isotopic datings The western limit

h§é been set at the Sugar Loaf Fault partly as a result of north-westward
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extrabolatiou of the position of the western boundary on BOWEN; partly
because the granite of Beach Hill is not obviously affected by the
Inkerman Shear Zone (although it lies very close to the extrapolated
eastward extension of the Zone), and therefore may be younger than the
Shear Zone (main movement believed to be late Silurian to early Devonian) ;
and ?artly because the Sugar Loaf Fault and the concealed fﬁult in the
‘Burdekin Delta (postulated by‘Polak as a result of gravity work - see
chapter on Structure and Flgure 3 (Structural sketch map)), have a similar
- trend an& lie roughly on strike with the western contact of the Complex on-
'south BGWEN To sum up, the mapped position of the weate:n boundary on

AYR is based on currently available circumstantial evidénce.

Regarding the eastern boundary of the Urannah Complex, the
Proserpine Graben (BOWEN end PROSERPINE; see B.M.R. Records in preparation
ba?dPe?ng k;t e11;1.9~ }on the geology of the northern halves of BOWEN and |
PROSERPINE) seems a lagical feature to use as a regional boundary. It is
a major feature, aligned parallel to the Urannah Coﬁplexg ten miles south-
east of Proserpine it contains at least 4500 feet of late Cretaceous or
Cainozoic sediments. It is not known whether the Proserpine Graben extends
ae far north-west as the southern margin of AYR. The extrapolated

extension of it would probably pass just east of Bowen.

Several bodies of granitic rocks (P-Mg - Cape Upstart, Sprole
Castle, and Cape Edgecumbe) occur within, and intrude, the Uranneh Complex;
they have been mapped separately from the Complex because they appear to
be epizonal stocks emplaced by a mechanism different from that by which the
largely mesozonal Urarnnah Complex was emplaced.

Where internal relationships between the two main phases of the
Complex are exposed, the more acid rocks are the younger; for instance,
gabbroic rocks occur as roof pendants on the granite of Mount Roundback,
and granite can be seen to have intruded gabbro on the beach to the north

of Mount Luce.

PERMIAN TO MESOZOIC (A.G.L.P.)

UNNAMED VOLCANICS (P-Mv) (Nares Rock)
Nares Rock, an islet about 200 feet square which rises about 15
to 20 feet out of the sea thrée miles south of Holbourne Island,; consists
of strongly jointed, dark-grey, hornfelsed siliceous rocks which are probably
tuffs or tuffaceous sediments. The rocks are mainly urniformly dark grey,
but in places they are finely banded dark and light grey, the bands dipping
vertically and striking north-west.\\ These bands probably represent beddings

they are slumped in places. Generally the rocks are massive; and even where
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banded they do not part along the bands.

In thin section the rocks are somewhat puzzling. They contain
10 to 20 percent angﬁlar to suﬁangular grains of quartz and somewhat
poikiloblastic albite which gife ‘an. impression that the rocks are meta-
morphosed sediments. These g?ains are enclosed in a matrix consisting
of curious poikiloblastic to grenophyric intergrowths of quartz end alkali
feldspar. If originally sediments, they have been strong}y recrystallised.

Extensive areas of volcanics occur on both sides of the Proserpine
Graben (BOWEN and PROSERPINE). The age (or ages) of these volcanics is
imprecisely known. Present evidence suggests that those west of the graben
are largely Lower'Permian whereas those east of the grsben may range into the
Mesozoic, or even into the Tertiary. Geological features in the Bowen~
Proserpine region show a preferred north-west'orientatibn, and the
Proserpine Graben, if projected to the north-west, would lie to the west of
Nares Rock. For this reason only, Nares Rock is correlated with the volcanics

east of the graben.

UNNAMED INTRUSIVE BODIES (P-Mg end P-Md)

Summery (A.G.L.P.)
Some granitic plutons on AIR/mES%ed collectively as Permian to

Mesozoic. These bodies occur typically as sub=circular stocks which have
withstood erosion, and consequently now rise abruptly from the coastal plain
as high, rugged ranges. The rocks are predominantly leucocratic and scidic
(P~Mg)§ adamellites preponderate over true granites. Rare intermediate to
basic rocks (P-Md) occur in places. Apart from superficial Cainozoic
sediments, the only rocks so.far known to be younger than these granites are
rare acidic and microdioritic dykes whose ages are unknown.

Distribution and Topography
Granitic bodies which crop out along the north-western margin and

in the eastern part of the Sheet area are believed to be the youngest in the
Sheet area, and form by far the highest and most rugged country. Mount
Elliot; Saddle Mountain, Gloucester Island, and the Cape Cleveland and Cape

Upstart peninsulas are all rugged and deeply dissected granite ranges which

in places are mantled by dense scrub. Mount BElliot rises abruptly to about
4000 feet above sea level; it dominates the scenery of the western part of
the Sheet area.' Saddle Mountain and the Cape Upstart peninsula rise to
sbout 2500 feet; Gloucester Island and the Cape Cleveland peninsula reach
just under 2000 feet above sea-level. Granite at Cape Edgecumbe; as well as

.
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that forming “he saddle between Mount Little and Sprole Castle, are also
mapped with this unit. Cape Edgecumbe is the northern tip of a rocky
neadland of uneven heignt, comsisting largely of bare outcrops and tors

of granits.

Rare outéroPS of diorite and dolerite (P-Md) occur around the
margins of these acid stocks; other cutcrops occur on Holbcurne Island.
Intrusion breccias and net-veining in places suggest that the more basic
rocks may be genetically related $o the acid stocks with which they occur.
In most places the size of these culcrops has been exaggerated on the map.

Lithology
Cape Cleveland Penimsuls

A specimen taken from the southern mergin of this mass (P-Mg) is
s coarse, massive, white and pink, porphyritic biotite adamellite with
mner horanblende. The alkalil feldspar is mostly perthitic, and the

plagiocclase shows diffuse zoning from andesine in the cores to albite along

the rims. Accessories are sphene, magnetite, and apatite.

One and a half miles south-east of Cape Cleveland thick granophyre
dykes, which are probably off-shocts of the granite, intrudes volcanics (C-Pv).

Saddle Mountain

Two specimens were collected from the south-weaterﬁ margin of this
body (P-Mg) just within TOWNSVILLE. One is a massive, red, medium-grained
leucogranite, containing no plagioclase. The groundmass is locally grano-
phyriz; some muscovite occurs in places. The rare mafics have been
entirely epidotised and chloritised. The other specimen, teken from one and
a half miles to the south-east, differs in that it contains enough plagioclase
to make it an adamellite.

Some cobbles of fine-grained quartz-hornblende gabbro (Photo Plate

- 9), which were found in a creek near the southern margin of Saddle Mountain,

indicate that this body may contain some basic components, as with the Cape
Upstart granite.

Feltham Cone and its immediate neighhbura, although not visited,
have a phcto pattern identical with that of Saddle Mountain; they are
accordingly mapped in the same category.
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'i * | Mount Blliot
A specimen from the Mount Elliot granite on TOWNSVILLE is a ma351ve pink-

'.l

‘brown, coarse, porphyritic biotite-hornblende granite (P-Mg) » Plagloclaae is .
zoned from andesine to albite. Mafics and accessorles are green hornhlande,
brown biotite, magnetite, apatite, zircon, epi&ote! ard allanites Spaqimens
taken from around the margins of this granite are QQmarkdbly uniforme Dr. PuJe
Stephenson, of Townsville University College, has ;éported occurrences of diorite
near the centre of the Mount Elliot stock (pérs.comm.)e

Cape Upstart peninsula

Except for some low hills at its southern end, most of the Cape Upstart
peninsula consists of a sub-circular granite stock (P-Mg). A specimen from the
‘south-eastern margin of this stock is a massive leucocratic pinkiah—brown;
porphyritic, medium-grained hornblende-biotite adamellite; this rock contains 40
percent oligoolase—andesine? 30 percent potash feldspar, 30 percent quartz, minor
biotite, some hornblends, agd iron oxide. A specimen from the northern coast is
a massive coarse, leucocratic, chloritised biotite adamellite. This rock,
however, contains recrystallised quartz,.flezed biotite, and microfractured
oligoclase; it may therefore be a remnant of the country rock of the main stocke

Small outcropa of diorite, microdiorite; and quartz diorite (P~Mﬂ) oceur

in places around the eastern and northern margins of the Cape Upstart stock.

Two miles north-north-east of The Cape Homestead is an excellent exposure
of an intrusion breccia/net veined complex consisting of basic to intermediate
intrusive rooks (P-Mi) in intimate association with granite (P-Mg). The more
melanocratic rocks occur as a sliver, several hundred yards long and 30 to 50
feet wide, marginal to the granite. Much of the melanocratic rock is now -
xenolithic in the granite. The xenoliths in places show orbicular structures
(PoJ. Stephenson, verbal communication). Two specimens of the melanocratic rocks
were sectioned:s - one is a leucocratic augite-biotite diorite; the other a
porphyritic biotite microdiorite. In some hand specimens the mafic minerals
appear aciculars.

A similar marginal outecrop occurs in a bay on the north-eastern
coast of the Cape Upstart peninsula. Quartz-diorite, biotite-quartz
diorite, and biotite diorite have been deécribed from this outcrops The
granite here &einalthe diorites. However, in places the diorite becomes
finer-grained near the contéct, and shows a crude foliation which may be
flow-banding. Dioritic xenoliths with crenulate margins occur in places
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in the granite. Thin, horizontalg-granitic-veins permeate the diorites -

meanderlng, anastomoszng apophyses, whose texture tends towards pegmatitic,
commonly extend upwards from these veins. The features described above are "

known to occur in igneous complexes where basic and acid hagma have been intruded
essentially simultaneously, or where basic magma has intruded acid rock (Blake

et ale, 1965). In. the first case the basic magma chills against the acid magma
in which it is trapped, and may crystallise as xenoliths with crenulate margins;
in the second case basic magma intrwﬁes and remelts granitic rock, which may
later "back-vein" the basic rocke Fleld observations of this particular outcrop
were not sufficiently detailed to test this hypothesls. Nevertheless, there
remains a strong possibility that here .acid and basic magma were mobile side by
sideo.

Sprole Castle — Mount Little Saddle
Granite (P-Mg) forming the saddle between Sprole Castle apd Mount Little
is a northward continuation of the mass which forms Mount Pring (jpst within the
Bowen 1:250,000 Sheet area). A specimen from the Mount Pring mass is ‘a coarse

but inequingranular masslve, whlte, blotlte adamellite consisting of perthite,
" goned oligoclase, quartz, and fresh blotlte wlth ‘associated zircon, ‘apatite, and

sphene; minor euhedral allanlte is present.

Cape Edgecumbe
The granite (P-Mg) which forms Cape Eagecumbe promontory is a massive,

pink, medium-grained, drusy biotite leucogranlte, containing 40 percent perthite,
E I3

40 percent quartz, ]5—20 percent fresh albite, and some biotite -and zircone

Buhedral quartz .crystals occur in rare druses.

Holbourne Island
The south-eastern tip of Holbourne Island consists of coarse, medium-
and. fine-grained intermediate and basic plutonic rocks (P-Mi). Thick melano-
cratic and paler layers dip shallowly to the north-north-west. Leucocratic
hornblerde gabbro, augite diorite and diorite were described from this locality.

A more leucocratic rock (locally pegmatitic) occurs in horizontal veins from which
meandering, anégtomosing apophyses extend upwards, as at Cape Upstart. The
constituents of some of these veins were identified in the field as feldspar,
hornblende, quartz, and epidote.

Specimens of granophyre aml hornblende-quartz alkali—syenité (P-Mg) were
collected from the north-east coast of Holbourne Islanmd. These rocks are faulted
against the dioritic rocks (p-Mi). The graﬁophyre was collected close to the
fault; it is strongly sheared and is intruded by sbundant basic to intermediate ' E
dykese The hornblende-quartz alkali-syenite was collected 200 yards farther .
north-vest. The north-western tip of the island appears to consist of . ™
leucogranite intruded by a swarm of dark dykeso N



L]

[

49+
Tiake @ apiYubove O vosmbed ol T e se et et Yo

Middle Island
‘Middle Islsnd also consists of leucocratic granitic rocks which
are mapped with this unit (P-Mg). A specimen collected from the northe
west coast of the island is a coarse, biotite alkali-rhyolite porphyry. The
porphyry is intruded by numerous dykes of similar porphyry up to 20 feet :
thick, and by thinner dykes of dolerite or microdiorite.

Gloucester Island
Gloucester Island appears to consist mainly of granite (P-lg);

however, dioritic slivers (P-Md) occur at sea-level in places.

No thin-sections are as yet available from Gloucester Island; 1in
the field the granite appears to be a fairly uniform, medium- to fine-grained,

leucocratic, biotite granite.

. At the extreme northern tip of the island an intrusion-breccis
similar to that on the Cape Upstart peninsula is well exposed at sea~level.
The earliest rocks in the breccia are hard, siliceous, mottled pale grey,
pink, and green volcanic hornfelses which occur as xenoliths, up to about
six feet across, within dioritic and granodioritic roéka. These rocks are
commonly banded, and in places are amygdaloidal. Dioritic rocks cccur as
xenoliths and blocks (which themselves contain volcaniq_xenoliths) in a
grenodioritic rock which veins them in an irregular, permeating natwork;_ The
leucocratic granite, which is believéd to form most of the island, intrudes
this assemblage with a clear-cut, rectilinear contact, in places modified by
apophyses. Basic to intermediate dykes intrude all other rock types.

Structure

The Mount Elliot, Saddle Mountain, and Cape Upstart bodies are well-
defined sub-circular stocks whose contacts can be readily photco-interpreted..
The Cape Cleveland mass hes an irregular, but roughly equidimensidhal outlines
it almost certainly represents the mejor part of an independent stocks, The
granite outcrops between Sprole Castle and Mount Little represent the partly
unroofed northern extension of an approximately circular stock which forms
Mount Pring (BOWEN).

These granitic bodies are believed to be of the high-level, epizonal
type ]
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Deep, V-shaped valleys, generally very straight, are characteristic
of most of these granite bodies; these valleys are believed to be localised
along small-displacement normal faults. The faults show no strong preferred
regional trend, but a north-west direction perhaps slightly preponderates.
They may be the result of quite local stresses which developed during cooling

and settling.

Age and Relationships

For reasons of physiography and age—relatlons these granitic bodies

are collectively regarded -as the” joungest in the Sheet area. The Cape
Cleveland peninsula body intrudes volcanics which are probably equivalent to
the Upper Carboniferous to Permian volcanics near Townsville. It is intruded
by rare microdiorite dykes. The Saddle Mountein and Mount Elliot stocks
both intrude volesnics which, although unfossiliferous, are continuous with
the Upper Carbonifercus to Permian volcanics near Tewnsville. The granite at

Cape Bdgecumbe is lithologically identical, and probably continuous at depth,

with granite at North Head (just within BOWEN) which intrudes sbundant micro- .

dicrite-dolerite dykes. Such dykes are very abundant in the earlier phase
of the Urannah Complex, and are believed to be essentially Permian. Only
rare acidic dykes are known in the Granite at Cape Edgecumbe. The Cape
Upstart granite is included with this group because it seems to be of a

similar epizonal type, and also is only rarely intruded by dykes.

The agé of the.rather uncommon dykes which intrude these granites
is unknown, and. therefore no minimum age can be established for the granites.
On TOWNSVILLE the Cape Cleveland, Saddle Mountain, and Mount Elliot granites
have been mapped temtatively as Permian on the basis that they intrude the .
Upper Carboniferous to Permian volcanics. Granites in the Whitsunday,
Cumberland, and Northumberland Islands have been mapped as Tertiary (again
albeit tentatively by White and Brown (1963). Five Cretaceous isotopic
sges have been obtained so far from granites (four in the Urannsh Complex,
the £ifth at Cape Hillsborough)on BOWEN and PROSERPINE (e.g., Webb and
McDougall, 1964). In view of these examples there is a sirong possibility
that some of the youngest granites on AYR (especially in the east) may be

post-Palaeozcice

DYKES (PALAROZOIC TO MESOZOIC)
Dykes of widely wvarying composition are abundant in all rock units

except the ycunger granites. Basic to intermediate dykes (microdior1tes

and dolerites) are the most widespread. They are commonly between two and
five feet thick, but some are up to twenty feet thicke. The overwhelming
majority are late Palasozoic or younger. Epidotisation is so widespread that
it is virtually typical of these dark dykes. . Acid dykes (felsites, micro-
granites; granopnyres, and porphyries) can in places be related to the Permian

._\

—

W



s,

-

o

51»

—

to Mesoz01c igneous centres (P-Mg) near some of which they are very abundant.
They are ‘usually thicker than the basic to intermediate dykes. In the . I'
central and north-western parts of the Sheet area the strike of most dykes,
lies within the north-northuwest/west-north-west octant, except for some
cast-north-east trending dykes within the Inkerman Shear Zone. Dykes in

the south-western and eastern parts of the Sheet area lack this preferred

orientation.

South-eastern part of Sheet area

Both intermediate to basic and acid dykes are well exposed-in and
around the town of Bowen. Bowen is just south of the Sheet area, but is
endowed with easily accessible outcrops in which the age-relations of the
various late Palaeozoic to Mesozoic intrusive rocks can be seen. These
outcrops are on North Head, in an old quarry west of Magazine Creek, and on
the esstern slopes of a low hill just west of the turn~off to Flagstaff Hill.
A compoéite picture built up from a study of these outcrops reveals the
following chronological sequence of events: (1) Acid and intermediate
volcanics (probably Lower Permism), (2) ademellite (c-Mg), (3) north-west-
striking swarm of basic to intermediate dykes, (4) north-striking swarm of
basic to intermediate dykes, (5) leucogranite (P-Mg), and (6) north-striking

microgranite dykes.

Some of the 5asic to intermediate dykes at Bowen contain albite
to the exclusion of othef plagioclase, owing either to external metasomatism
or to autometasomatism. The mafic minerals are almost invariably
uralifised, epidotised, or chloritised. The rocks are mostly fine-grained
and equigranular, but some contain plagioclase phenocrysts. In the non-

albitised dykes the plagioclase ranges from labradorite to andesine. Some

contain primary hornblende (with or without quartz), and no pyroxene. Besides
normal dolerites and microdiorites there are some augite microdiorites and
hornblende dolerites, some of which contain quartz. There is no significant

difference in composition betweéen the two swarms.

The basic to intermediate dykes near Bowen are intersected by
thicker microgranite dykes, some of which are probably off-shcots from, and
some of.which intrude, the leucogranite (P-Mg) of Cape Edgecumbe.

An albitised dolerite dyke intrudes diorite at the eastern end of
Holbourne Island: A swarm of albitised microdiorite dykes intrudes granite
(C-Mg) ‘at Mount Carew, west of Salisbury Plains Homestead.
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A vaguely flow-banded microtonalite dyke intrudes granite (C-Mg)
one mile east of Salisbury Plains Homestead. It contains phenocrysts of
sndesine. Besides hornblende and plagioclase the groundmass contains
significant quentities of interstitial quartz and alkali feldspar. Another
microtonalite dyke (very different in hand specimen from.the dyke just
described) intrudes granite (C-Mg) four miles west-north-west of "The Cape"
Homestead. It is very strongly porphyritic (60%) in plagioclase which is
zoned from AhBO to Anss. The groundmass contains 15 percent quartz, with
hornblende and biotite each 10 percent.

Granite (P-Mg) one and a half miles east of Cape Upstart is
intruded by a multiple dyke of microdiorite and felsite. The marglns of
this dyke are of albitised hornblende microdiorite; the centre is g thin
lenticular 1ntru91oh of porphyritic felsite. A rhyollte dyke (seriate
porphyritic with phenocrysts of oligoclase-andesine, pctash feldspar, embayed ;
quartz, and epidotised hornblende in a groundmass of alkali feldspar laths,
interstitial quartz, some plagioclase, epidote; and acicular apatite)
intrudes granite (P-Mg) on the north-eastern coast of the Cape Upstart

peninsula (Photo Plate 10).

t

Central part of Sheet area
Partly amphibolitised dolerite dykes (basic labradorite and augite)

intrude granite (Pzg) south-west of Kelly's Mountain.

Dyke swarms intrude the Ravenswood Granodiorite, especially in the
north-eastern part of its outcrop area. They occur in two major north-north-
west-trending swarms and in an east-north-east-trending swarm which has been
emplaced in the Iﬁkerman Shear Zone. They include rhyolite, rhyodacite,
microgranite, microadamellite, microgranodiorite, various acid porphyries,
and microdiori%e. The microgranodiorite dykes were evidently intruded soon
after the emplacement of the granodiorite phase (Sg); they are intruded
by other dykes (microgranite, microadamellite, and rhyodacite) which may
possibly be related to, or represent, the later adamellite phase (sa), or
perhaps to the Undivided Palaeozoic Granitic Rocks (Pzg) which crop out
farther south. Fine~-grained, dark-green microdiorite dykes, believed to
be no older than late Palaeozoic, are abundant in the central part of the
Sheet aréa; at least three intrusive episodes have been recognised at "The
Rocks" in the Burdekin River, Rhyolite dykes which intrude adamellite
(Pzg) just west of Double Mountain appear to be off-shoots of a rhyolite
plug (Edinburgh Castle) on BOWEN; this plug’is oOf unknoin age,but 'is, probably
relatedfto the late acid phase of the Lower Permlan Lizzie Creek Volcanics.
Other rhyolite dykes intrude adamellite (Pzg) east of the rhyolite plug of
Mount Louisa (Pzh); they are obviously associated with the pluge

Ry



Photo Plate 10. Five-foot porphyritic rhyolite dyke intruding adamellite

(P-Mg) on the north-eastern coast of the Cape Upstari peninsula.
B.M.R. Neg. No. G/7916.
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Western part of Sheet area

Dykes are sbundant in the older rock unitg in the south-western
part of the Sheet area, but are apparently absent from the late Palaeozoic
igneous bodies. Felsite, quartz porphyry, and feldspar porphyry dykes
intrude the low-grade metamorphics (Pzu) south-west of Mount Woodhouse.
Leucocratic microgranite dykes intrude sheared volcanics (Cuv) at the north-
eastern end of the Mount Dalrymple range. Four miles west of Mount
Benjonney a complex swarm of blue-grey feldspar-hornblende porphyry,
feldspar-hornblende-quartz porphyry, andesite, and aplitic quartz porphyry
dykes intrudes the Ravenswood Granodiorite, and is truncated by an arcuate
body of late Palaeozoic microgranite (Pzug). Some of the feldspar-hornblende
porphyry dykes intrude dark-blue andesite dykes; both types are cut by flow-

banded microdiorite dykes.

A swarm of flow-banded felsite, andesite, and microdiorite dykes
intrudes the Ravenswood Granodiorite in thelBurdekin River just east of
Clare. The dykes are parallel, and their relative ages are unknown. This
swarm is parallel to the north-north-west-trending swarm in the Stokes

Range, six miles to the east.

Two miles south-east of the junction of Deep Creek and the Burdekin
River west-trending microdiorite dykes intrude the Ravenswood Granodiorite.
They are cut by thih tourmaline pegmatites whose affinities are not known.
Dykes of red granite and biotite adamellite also intrude the Ravenswood
Granodiorite here but their relationship to thé microdiorite dykes and peg-

matites is unknown.

North-striking pyroxene microdiorite dykes containing oligoclase-
endesine intrude porphyritic microgranite (Pzug) in the north-eastern foot-
hills of Major Creek Mountain; they are severely épidotised. Similar
epidotised dykes (including some dolerites) are abundant in the Upper
Carboniferous to Permian Volcanics (C-Pv). They appear to be largely absent
from the young granites (P-Mg). However, strongly altered (?)microdiorite
dykes intrude the granite (P-Mg) near Cape Ferguson.

CAINOZOIC

"EARTH LIME" (Czc)
There are two small occurrences known on AYR of superficial deposits
of unconsolidated, white, earthy material rich in calcium carbonate; this

material is known locally as "earth lime".
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The occurrences are: (1) ten miles south-west of Inkerman

Homestead, and (2) eight miles south of Inkerman Homestead.

. The "earth lime" deposits are covered by several feet of soil.
They have evidently been derived by leaching and preferential concentration
of calcium carbonate within dioritic rocks mapped with the Havenswood
Granodiorite. In places colluvium overlying the diorite has also been
calcified. Connah (1958) regarded the deposits as the products of

Quaternary mound springs.

These "earth lime" deggsits are described in morﬁadetail under

the heading "Economic Geology".

. RESIDUAL AND COLLUVIAL SOIL (Czs)

On AYR residual and colluvial soils form a discontinuous broad
zone separating the hills from the coastal plains. These soil-covered
areas are higher than the coastal plainj they undulate gently, and %re
intercupted by a few low, rounded hills. Scattered cobbles and angular
blocks of weathered rock are found in a few areas, and patches of gravgl
are not uncommon at shallow depth (as seen in creek sections). These soils
range from sandy to black, depending on the parent rocks. Depth of soil in
these éreas is largé%y-unknown, but up to ten feet has been seen in places.

The soils are probably largely residual, but colluvial material

has been contributed in places.

ALLUVIAL AND DELTAIC DEPOSITS (Cza)
Most of the land surface of the Sheet area is underlain by
superficial Cainozoic alluvial and deltaic sediments. These are believed
to be mainly Quaternary, but it is possible that Tertiary deposits exist in

places.

Near the mouth of the Burdekin River these sediments are of major
importance; the entire sugar crop grown on the Burdekin River Delta (present
annual value about twelve million dollars) depends on underground water
pumped from Quaternary aquifers. The Cainozoic deposits were not studied
closely during the course of this survey, whose major object was bedrock
mapping. However a group of geologists from Louisiana State University,
U.S.A., made a detailed study of the coastal Quaternary deposits between
Cape Cleveland and Cape Upstart in 1964 (Coleman, Smyth, and Gagliano, in
prep.). Detailed geophysical surveys were commenced by the Bureau of Mineral
Resources in 1962, and are continuing from time to time (see Previous and

Current Investigations).
Q

»



Photo Plate 11. Quaternary deltaic sediments of the Burdekin River Delta at
Lynch's Beach (Alva), 10 miles north-east of Ayr. These sediments, which
consist of fine sand with interbedded lenses of silty mud, are now being
eroded, owing to a recent slight fall in sea-level. Thin trails of dark

minerals (quite common in these coastal deposits) can be seen on the "talus
slope" of sand below the ball-point pen.

B.M.R. Neg. No. G/7915.
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Many water boras have been drilled in the delta. Those that
reached bedrock are plotted on the map which accompanies Appendix 4. The
maximnm thicknesa of superficial sediment recorded in a bore which reached
bedrock is 271 feet near Plantation Creek, five miles north-east of the
centre of Ayr.

Some ocolluvial and outwash deposits which underlie gently sloping
country oclose to the hills and ranges have been mapped in places with this
unit. Thease deposits merge imperceptibly with alluvium which was laid down
in the flat=lying country by overflow from the larger streams during floods.
Both oolluvium and alluvium merge and interfinger with the deltaic deposits.
Periodic rises in sea-level during the Pleistooene no;doubt caused some

~ marine sediments to be deposited many miles inland from the present shore

line.

The sediments of the Burdekin Delta consist of interbedded lenses
of sand, silt, and gravel, and mud lenses near the coast. Contemporary
erosion of Quaternary deposits, no doubt due to slight recent emergence,
cen be seen at Lynch's Beach (Alva), where e ten-foot cliff has been cut
in 1nterbedded delteio sand and mud (Photo Plate 11)e A C, 14 8€° ©of
3,870 Z 50 years b.p. was obtained from oarbonised wood embedded in the sand
near the top of this cliff (determination by Institute of Nuclear Sciences,
D.S.I.R., New Zealand). This date sets a maximum age-limit on'both the
uppermost sediments and the emergence.

QUATERNARY ;
OUTWASH AND TALUS (Qu)

Wedge-like deposits of angular rubble and sand form an outwash
apron around the foot of the Mount Dalrymple range. © At the foot of the
range the rubble is oonsolidated talus, but the finer-grained material
farther away from the range is'not appreciably consolidated. . The apron is
up to two and a half miles widej it thins gradually outwards from the range,
end merges with the‘alluvium. The maximum thickness of the rubble is
estimated at about 50 feet. A crudely radial system of small atreams
dissects the outwash apron. The rubble is an accumulation of angular
fragments of fine-grained acid volcanios, which range from 3 mm. to 2 feet
in diemeter.

Kelly's Mount: ‘= and ‘the two hills three miles to the south-weet

‘are surrounded by & similar outwash epron. i '

L

Thick talue tongues, which coalesce to form oumwash fens, ooccur
around the slopes of Mount Roundback and Mount Little in tha gouth-eastern
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. part of the Sheet ares.

These talus and outwash deposits are now being dissected. They
‘lare evidently the products of a former period of active denudation, probably
. & pluvial period during the Pleistocene.

P COASTAL SAND DUNES (Qr)
"Sand dunes, some of them geveralvmilea inland, occur along much
- of .the coastal strip. ‘They are thought to-consist of material deposited
by.wave action, and later distributed and built up by wiﬁﬂs. Most of thege;
éﬁﬁnea are fixed by vegetation, but present-day active beach dunes and off-
shore sand bars are in places mapped with this unit. The maximum height
of these dunes (for example, the dune extending south-east from "The Cape"
Homestead) is about twenty five feet above sea-level. In general their

crests are less than fifteen feet above sea=level.

The dunes indicate former beach-lines. Their distribution and
trends are controlled by predominently north-westerly long-shore currents.
In places they have advanced out to sea by growth at their distal ends, and
have bridged gaps between former islands (Cape Cleveland and Cape Upstart
peninsulas) and the mainland, allowing extensive mud flats to develop in
their lee. Cape Bowling Green is a complex of dunes which is growing to
the north-west by addition of material derived from the Burdekin River.

Thin remnants of pale-brown, hard calcareous, cemented beach
detritus ("beach rock") occur in places between tide-marks along the beaches,
for example, at Dingo Beach. These deposits are too small to map. The
rock consists of fragments of locally-derived rock and shelly debris embedded
in a fine-grained calcareous matrix. In places the conglomerate is notice=~
ably bedded, the beds having a mutually imbricate relationship and dipping
seawards at a slightly steeper angle than the present beach surface, from
which they appear to emerge. A 014 age of 1660 I 300 years b.p. was
obtained from a sample of this rock (Institute of Nuclear Sciences,; D.S.I.R.,
New Zealand). This very young age suggests that such calcareous cementation

of beach sands is continuing at present.

Some beach sands along the coast between Bowen and Cépe Bowling
Green contain high proportions of heavy minerals. Samples from three of
these sands have been analysed; the results are tabulated in Appendices 2
and 3. The heavy mineral sand at Dingo Beach is spectacular, and attracts
immediate attention. It occurs as a thin, deep blue-black, superficial
blanket gbout 3000 feet long, 30 feef wide, and with‘a mgximum thickness of

about 18 inches in the centre. The analysed sample contains 8T percent iron

a
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and titanium oxides (see section on "Economic Geology"). The heavy

minerals have been derived from the gabbro at Abbot Point.

COASTAL MUD FLATS (Qm)

Much of the low-lying country fringing the coast consists of mud
flats which are periodically inundated by high tides and floods. 1In places
the mud flats are covered by a thin layer of salt. The flats are most
extensively developed in the lee of the large, ancient, coastal dunes, for

example at Abbot Point, Cape Upstart, and Cape Bowling Green.

STRUCTURE
The major structural units are outlined on Figure 3 (Structural
Sketch Map).

The Inkerman Shear Zone is at least two miles wide in its widest
part where it cuts through the Ravenswood Granodiorite. Rocks within this
zone have been intensely metamorphosed by shearing and recrystallisation,
and in places by metasomatic activity (producing also some traces of copper
mineralisation). On TOWNSVILLE just west of Horse Camp Hill, at the western
margin of the Sheet area, phyllonite, mylonite, and gneiss have developed
from acid granite, and schist and gneiss from granodiorite within a similar
shear-zone which lies on strike with a westerly projection of the Inkerman
Shear Zone. Outcrops are not abundant in the intervening area, but those
that do exist show no evidence of having been affected by major east-south-
east shearing. The foliation within the shear-zone is vertical, but the

sense of movement is unknown. .

The Deadman Fault Zone on CHARTERS TOWERS also strikes east-north-
eaét. The Ravenswood Granodiorite has been strongly foliated in the
Deadman Fault Zone, whereas the slightly younger Lolworth Igneous Complex
has not. This is taken to indicate that the major movement took place
some time in the late Silurian or early Devonian. Perhaps shearing move-
ments on the Inkerman Shear Zone took place then also. Some evidence for
this is provided by the cobbles of sheared diorite in the probably Upper
Devonian Cherlie's Hill Beds. Nevertheless, the Permian isotopic ages
obtained on gneisses from the Inkermen Shear Zone indicate considerable

reactivation in the late Palgeozoic.

The Woodhouse Fault, in the south-western part of the area, can be
proved for a distance of 16 miles on AYR. It extends north-west onto
TOWNSVILLE where it becomes a fault system extending west-north-west up the
valley of the Reid River. The total length of the fault is sbout 65 miles.
On AYR, dip reversals, fault-breccia, and zones of silicification and

shearing mark the fault in the metamorphics. The present distribution of
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the Upper Carboniferous Volcanics (Cuv) suggests that the Woodhouse Fault
mey have somewhat localised their extrusion, in which case it existed in
lafie Carboniferous timess The mgjor component of movement is apparently
vertical. On TOWNSYILIE the sense of movement is north-block down. Pyritic

.7+ ... silicified rhyolite occurs along the fault near Nount Dalrymple,

but no other indications of minerslisation were observed.

A major north-west-striking fault, here named the Millaroo Fault,
is believed to extend from BOWEN onto AYR.  On BOWEN this fault has
down-throwﬂ Lower Permian Volcanics in the east against older granite in
the west. Granite near the confluence of the Bogie and Burdekin Rivers,
just south of the AYR-BOWEN boundary, is strongly brecciated on the projection
of the Millaroo Fault; the fault is believed to have controlled the direction
of the Burdekin River near here. The Millaroo Fault may extend much
farther to the north-west beneath the alluvium: brecciated microgranite at
the junction of Seven Mile Creek and Major Creek, near the western boundaxy
of AYR, may possibly be a further indication of it. On BOWEN the latest
sense of movement is east-block down. The Millaroo Fault has down-thrown
the Lower Permian Volcanics on BOWEN, indicating it is younger than Lower
Permian. Apart from this the age of the fault is not known with any
certainty, ..owever, 17 she volegnic: et Drawl Soecl are in fuse "temmieny aun

the fualt wae active in the Terti my.om latiw.

Parallel to the coast between Beach Hill and Green Hill there is
evidence of strong faulting (Sugar Loaf Fault), locally producing mylonite.
The shearing is stronger at Sugar Loaf in the north-west than at Green Hill
in the south-east. The Sugar Loaf Fault is normal to the Inkerman Shear
Zone, and approximately parallel to the Hillardm Fault.

Numerous dyke swarms intrude the Ravenswood Granodiorit; and
_ Undivided Palaeozoic Granitic Rocks parallel to the Sugar Loaf and Millaroo
Faults. East of Stockyard Creek the dykes strike north-south, possibly
owing to rotation by the two north-east trending faults. The north-westerly
dykes persist through the Inkerman Shear Zone, and therefore are younger than
it; they may be genetically related to the Lower Permian volcanics (Lizzie
Creek Volcanics (BOWEN) and Upper Carboniferous to Permian Volcanics (c-Pv).

Pally .

Numerous other faults have been mapped in the south-western part
of the Sheet area. Most of these faults appear to be of local significance
only. Bordering the Upper Carboniferous volcanics of Mount Dalrymple are
several strong faults which may have developed as a result of subsidence of

the maseive pile of volcanics, together with vertical movement along the
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Woodhouse Fault. The fault along the south-western side of Mount Dalrymple
may be a branch fault of the Woodhouse Fault.

Detailed gravity surveys in the Burdekin River Delta have revealed
a sharp north-north-west-trending gravity gradient a few miles east of Ayr.
This gradient is interpreted as a possible normal fault (east=block down) |
in the pre-Cainozoic basement (E.J. Polak, pers. comm. ) .

Permian to Mesozoic granitic stocks are criss-crossed by straight,
steep-sided valleys which are interpreted as faults associated with cooling

and settling within the stocks.

GEOLOGICAL HISTCRY

The oldest rocks known on AYR are isolated remnants of metamorphics
(Pzu) which crop out in the south-western part of the Sheet area. These
rocks were intruded by the Ravenswood Grenodiorite; they were originally
impure arenites and siltstones which are believed to have been deposited in
the early Palaeozoic. Similar rocks occur in the southern part of the
Upstart peninsula and neer Guthalungra, but whether they are the same age or
not is unknown. They are older than the Urannah Complex.

Two isotopic dates of 420 million years have been obtained from the
earlier (granodioritic) phase of the Ravenswood Granodiorite on TOWNSVILLE.
Only this phase is known with any certainty to crop out extensively on AYR;
however, it is thought likely that some of the Undivided Palaeozoic Granitic
Rocks may represent the later granitic phase of the Ravenswood Granodiorite.

No isotopic dates are available from this phase.

The main movement on the Inkermen Shear Zone is thought to have
taken place in the late Silurian to early Devonian. The small inlier of
probable Upper Devonian calcareous sediments at Charlie's Hill contains
debris of sheared granodiorite almost certainly derived from the Inkerman
Shear Zone. The Charlie's Hill beds, which are the only known record of
rock-formirig ;processes...n ool.lvisy between Silurian and Carboniferous times,
indicate a shallow-water, near shore, reef environment, with basement rocks

cropping out nearby.

The late Palaeozoic was a time of widespread igneous activity.
The acid volcanics in the south-west were probably extruded.in the Upper
Carboniferocus. The rhyolitic plug of Mount Louisa was probably emplaced
at the same time. Movement on the Woodhouse Fault may have localised to
some extent the extrusion of the volcanics. Some of the late Paiaeczoic

granitic bodies (Pzug) were probably emplaced in the Upper Carboniferouse.
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‘Purther intrusive and extrusive activity followed in the late
Carboniferous and Lower Permian (Urennsh Complex and Upper Carboniferous
to Permian Volcanics). Most of the basic to intermediate dykes are also
believed to have been emplaced during this very active pariod. The ages
of the high-level granites mapped as Permien to Mesozoic are not -precisely

known.

 The results of the current programme of isétopic dating will
meke a major contribution to our knowledge of the geologicel history of
the area.

There is no récord of any deposition during the Mesozoic, although
there are remnants of possible Mesozoic sediments in the south-eastern part
of TOWNSVILLE (Wyatt et al., 1965). During this era the environment was
chiefly erosional. * : '

Formation and subsidence of the coastal plain'during the Cainozoic
led to the deposition of superficiﬁl alluvial, deltaic,; and littoral deposits.
Oﬂ AYR it is not known to what extent the formation of the coastal plain was
due to faulting; however, the defelopment of a Tertiary graben on
PROSERPINE (White and Brown, 1963) indicates that faults may also have been

active on AYR at the same time.

ECONOMIC GEOLOGY
Remarkably little mineralisation has been discovered so far on AYR.

No metalliferous deposits are known. Minor occurrences of phosphate rock
(Holbourne Island), vermiculite (Stokes Range area), and graphite (Cape
Upstart peninsula) are recorded in the literature. By far the most important
economic resource is the underground water of the Burdekin River Delta, and

to a lesser extent the surface water of the Burdekin River.

Underground Water .
Ground water is used extensively throughout the Burdekin Delta for

irrigation, and in recent years has been the subject of intensive hydrological
.and geophysical investigations. Most of this work is summarised in an
unpublished Progress Report on the Water Resources of the Burdekin Delta
submitted to the Queenéland Irrigation and Water Supply Commission in June,
1964. More recent geophysicai worklwaa carried outlby the Buregu of

Mineral Resources to help in defining the structure of the delta (Andrew and
Wainwright, 1964; Andrew et al., in press; Wiebenga et al., 1964;

Wiebenga et al.; in prep.).

Metals .
There is no recorded production of metals from AYR. Workings found
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ADDENDUM

MINERALIZATION AT KELLY'S MOUNT

Since'thiS{Record'w&§ printed & report by C.C. Morton on minor,
silver, lead, bismuth, -and gol d ‘mineralization at Kelly's Mount has been

discovered on the flles of the Geological Survey of Queensland.

Morton (G.S.Q. file 30/609M, 7th October, 1930), reported on an
inspection of an area held by a group known as the Ayr Exploration
Syndicate. He described the location as follows; "Prospecting area No.10 of
160 acres held by this syndicate is situated within.a group of three hills
rising prominently 'from the coastal plain of the Burdekin River delta,
about seven miles injan air line and thirteen miles by road south-westerly
from Ayree..... The major workings on the prospecting area are
confined to two points about half a mile apart™, The costeamed area
mentioned on page 61 of thms Record is believed to represent at least.
part of the more south-easterly of the twn'workzngal(ﬂo.1 worklngs), in
which a shaft was sunk to six feet. No.2 workings comprised & shaft
thirty-six feet deep on the steep eastern face of the c¢entre hill.

Morton reports that "greisenisation of the granite on a grand
scale, and to every.degreeggf'intensity, isiin evidence /in the vicinity
of the hills among which the worklnga are situated /...... The numerous
veins and veinlets of barren quartz in evidence within the altered zone -

‘were apparently introduced -during the process of greisenisation, as they

do not occur in the surrounding unaltered granite".

Pyrite, or its oxidation products, was reported to be of widespread
occurrence. Traces of gold and silver were reported at No.1 workings.

- Occasional vughs carrying lead carbonates with appreciable silver content :,

were reported from No.2 workings. Traces of bismuthinite were seen to
accompany pyrite near the No.2 ﬁorkingé. & sample from the lowest six
feet of the shaft assayed 1 dawt.14 &Pu. of gold and :2u ozse. 12 dwt.
of silver.

: Morton concluded that the low values encountered did not Justify
further prospecting. However, ‘he stressed the large extent of the greisen,
and it is felt that the existence of economic mnneraliaatlon at depth can
not be entirely discounted.
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at the eastern end of the Mount Dalrymple@%angerin pyritiferous meta-
rhyolite may be old gold prospecta. So also ﬁéy some shallow costeans
and pits which have been dug in hornfals?d[ffgl????? stf west of the ]
Seven Sisters. '
!
Minor occurrences of copper minerals_ﬂmglachite, azurité,
chalcopyrite) were found during the regional mébﬁing in sltered rocks of
the Ravenswood Granodiorite in the Inkerman Shear Zone (four miles south-
west of Mount Inkerman) and in volcanics (Cuv) exposed in the Burdekin

River near Millaroo.

Three of the five samples submitted for spectrochemical analysis
(see Appendix 1) show interesting metal values{*"tA sample of greisen taken
from e costeaned erea on the north-eastern slope”of Kelly's .Mount: - contains
300 ppm. molybdenum. A sample of ‘epidote rock ‘from the Inkerman Shear Zone .
(ar 9/7/37 (X)) contains 1000 ppm. nickel’and 50 ppm. cobalt. A sample of
magnetite rock, also from the Inkerman Shear Zone, contaiﬁs 200 ppm. copper
and 40 ppm. cobalt. it

Bu o d

Some samples of beach sand collected during the regional mapping
have been mineralogically examined (see Appendices 2 and 3). The most
interesting mineral sand occurs at Dingo Beach, just west of Abbot Point,
where a thin blanket of darkibiue-biabk ilmenite-magnetite sand has been
concentrated from gabbro which crops out nearby. The analysed sample of
this sand contains 87 percent iron and titanium oxides. One of us (4.G.L.P.)
has made a rough estimate of fhe quantity of ilmenite in this deposit:
about 3000 tons of ilmenite are present in 10,000 tons of sand, based'on a
length of 3000 feet, an average width of 30 feet, a maximum thickness of
about 18 inches in the centre} and a grade of 30 percent ilmenite; this
estimate of the grade is very crude owing to the difficulty of assessing the
proportion of ilmenite 'in the complék oxides®(see Appendices 2 and 3). The
old beach dune jusfriﬁland from''thé ﬁ;@ééﬁﬁ?ﬁegﬁﬁ Gontains a considerable
proportlon of dark minerals; its %faﬁé i5 muéhllower than that of the narrow,
hlgh-grade blanket of sand ori ‘the recent’ béachf'but its size is veryrmuch
gre;féf.}' Thére are certaln to be problems in évaluating the potential of these
dep051ts.ow1ng to the complex reiatlonshlp B Ehe - “oxides. In ‘general, however,
thay are probably too small forecBnomicttPéathentt - In September.[1965
the Bowen Mineral Company was™ peepalifil %o“?e&o?ér’and~sell magnetite from:
the smaller beach just west of Dingo‘"Bee,oh. A '
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Rock Phosphate

A small low grade deposit of phosphatised coralline beach
conglomerate occurs at Holbourne Island. Total production from the island
is listed below -

1918 450 tons
1919 650 tons
1920 850 tons
1921 450 tons
2400 tons Average grade about
—_— 168% P05

Saint-Smith (1919), Reid (1944), and Young (1944) reported on the deposit.
The coralline material has been phosphatised by 1eaching from gyano, and is
not suitable for the production of superphosphate becauae of the widely '
varying grade and pigh iron and calcite content.

"Earth Lime"
- Two small depoaits of "earth lime" (describeq briefly in the
atratigraphical part of this report) are being worked for local use.

(a) Eight miles south of Inkerman Homestead
It is claimed that sixteen acres of worksble lime have been prqved

in this deposit. One drill hole (location unknown) is reported to have
penetrated fifty feet of "earth lime" without reaching the bottom of the
deposit, From the surface the section 19: black soil (2 feet)s grey
soil (3-4 feet), white "earth 1ime" The deposit consists of zones of
~uniform "earth lime" (probably derived from diorite), and gones of
partly calcified colluvium where the "earth lime" - contains up to 50% of
- copbles and pebblea of microdioritic and microgranitio rocks which have not

*’.
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is associgted with it, but some zones are probably quite low-grade; these
zones are not being worked and are therefore not accessible for inspecticn.
In its natural state the deposit is very poorly expcsed owing to an
extensive blanket of black soil.

Connah (1958) suggested that mound springs may have been respon-
sible for the formation of these deposits. It seems likely that both

deposits were formed by a similar mechanism and from similar parent material.

Graphite ,

Graphite near Cape Upstart has been recorded several times in the
literature. The earliest known reference was made by R.L. Jack (1888),
who recorded its location only. * B. Dunstan (1921) wrote as follows:

"At Cape Upstart, a seam of graphite'4 to 8 feet thick occurs in coal
megsure strata, the alteration of coal to graphite being caused by a massive
igneous intrusion. No particulars are available, however, concerning the

character or quality of the graphite".

The occurrence, ﬁhich is situated 2.5 miles W.N.W. of "The Cape"
Homestead low on the eastern slope of a granite spur, was visited during
this survey. The lip of a collapsed shaft is surrounded by mined material
which consists chiefly of a soft, friable, sooty, black chiastolite hornfels,
mixed with a similar but less sooty and_hore dense type of rock identical
with a specimen described from ¢.5 miles to the north-east. Some micro-
nodular, vermiform aggregatés of calcite occur gmong the mullock. The

hornfels éropa out sporadically around the foot of the spur.

Materiasl from this shaft is reported to have been shipped to
Germany for treatment in the earlyfpart of this century (W. Hickmott, pers.
comm.)s, The graphite content of the material which is now accessible does
not seem to be high. The graphite content of a specimen collected from
the lip of the old shaft was estimated petrographically at 30 to 40% (I.

R. Pontifex, pers. comm.).

Vermiculite, asbestos, end garnet

Low-grade vermiculite and asbestiform tremolite occur in the
Inkerman Shear Zone and in the Stokes Range (Carruthers, 1954). The
vermiculite is closely associated with, and no doubt derived from, weathered
biotite in altered granodiorite-gneiss. = Some virtually monomineralic
garnet rocks also occur in the Inkerman Shear Zone. No production of any
of these minerals is recorded in the literature, although a local resident

reported that they had been worked.
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Road metal and railway ballast

Granite is being quarried for road metal in a hill just north
of The Rocks, ten miles south-west of Ayr, and for railway ballast at

Mount Carew.

Future Prospects

Areas which reveal most promise of mineralisation are (a) Ink-
erman Shear Zone, and (b) immediately east of Mount Dalrymple, and
(¢) the Mount Roundback/Sprole Castle district.

(a) The Inkerman Shear Zone is a fundamental structure which
has been the focus of major metasomatic activity (monomineralic and skarn-
type rocks; anomalous nickel, copper; and cobalt values). It warrants
detailed attention: in the first place, detailed geological mapping
combined with a detailed geochemical survey; subsequent geophysical work
may be justified.

(b) The area east of Mount Dalrymple is intersected by at least
two major faults, the Woodhouse Fault, and the Millaroo Fault. Pyritic
rocks and old workings have been noted in the area.

(¢) The granite of Mount Roundback is correlated with the later
granitic phase of the Urannah Complex on BOWEN, which has caused widespread

gold and minor copper mineralisation.

-
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APPENDIX 1

SPECTROCHEMICAL ANALYSIS OF ROCK SAMPLES FROM THE AYR SHEET AREA.

by
A, D . H&lda-ne

Following are the results of semiquantitative spectrochemical

analysis of five rock samples from the Ayr Sheet area, Queenslend. All

values

are expressed in parts per million.

Field Sample .
Number ar 3/5/51(R) Ar 9/7/31(K) Ar 9/7/31(M) Ar 10/7/31 Ar 6/7/37
Ni 1000 S 10 10
Co 50 T 40 12
Cu 10 2= 2 200 2
v 15 15 30 5~ he
Mo 300 a a 10 a
Military
JGrid Ref. 551537 558521 558521 558521 564520
Remarks Greisen Epidote Epidote- Magnetite  Unmineralised
rock garnet rock rock with portion of sample
A no visible of epidote-
copper garnet-magnetite
rook.

In gddition P, W, Zn, Sn, Be, Ag; and Bi were sought, but
not detected in any sample.

a = sought but not detected

‘9= = lesg:thanSrpartsiper-million

2- = less than 2 parts per million
Serial Nos: 1929 - 1933, Plate No. 872.
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MINERALOGICAL EXAMINATION OF HEAVY MINERAL SANDS FROM
BEACHES NEAR BOWEN.

by
I.R. Pontifex

The samples were submitted by A.G.L. Paine for quantitative

analysis.
Field No. 14.8.61 Ar. (P)

Looalitys Air photos Ayr, run 8, No.5061, point 14. Dingo Beach, 15
miles north-west of Bowen. _

Mineralogyt A polished section and a thin section of a.r&ﬁﬁom sample of
this sand (and each of the other sands) were examimed. The
percentages of the minerals present were ea.lcuh'"tod from a grain
count of each section. I

The sand consists of the following mineralss:
a Opaque minerals:

Ilmenite with exsolution intergrowths of hematitﬁ rﬁt"ilo.
‘2

! and magnetite va )
Titaniferous magnetite " - 23%
Hematite containing exsolution intergrowths of . F
ilmenite - 10%
Ilmonite - 1%

Ilmenite-magnetite (grains having the properties

of both minerals) ok
lagnetite partly oxidised to hematite .. 8%
Non=opaque mineralss
Ziroon o se 6%
Amphibole 0o e 3%
Augite oo oe 2%
Epidote ve o 2%
Rutile ) ve 1%
Quartz e e 1%
Plagioclase e e 1$

The average grain size is 0.15 mm. Generally the grains are
angular and sub-angular; some of the opaque grains are well-rounded.

- The proportions of iron and titanium oxides are va::iabl_'g'- from grain
to graim, and it 1s difficult to determine the abundance of graina__.huntaining
agpecifie mixtures of these oxides. The percentages of opaque minerals given
above are, therefore accurate to within about 10 percent. It is apparent

that all these grains have g common source. The opaque minerals eemmonly form



composite grains with amphibele. Zircom occurs as stumpy euhedral crystals.
The most common amphibole is hormblende. Two types of epidote are presents
one is pale green-yellow, the other deep sea-green.

Field No. 1.3.37 Ar. (P)

Locality: Air photos Ayr, run 3; No. 5037, Point 1. Lynch's Beach,
10 miles neorth of Ayr.

Mineralogy: This sand consists of the following mineralss

Opagque mineralss

Ilmenite with exsolution! intergrowths of hematite, rutile,

and titaniferous magnetite .o
Titaniferous magnetite oo 12%
Ilmenite . 10%

Non-opaque mineralss

Amphi'bele oo 0 10%
Quartz - 7 19%
Epidote s o °e 6%
Plagioclase “ g . 6%
Augits 0o Pt 4%
Zirc on ‘e@ e 3%
Rutile oo o0 2%
Orthoclase i il 4%
Volcanic groundmass fragments 2%
Organic fragments 2%
Biotite - <+ (approx.) 1%
Tourmaline - o " 1%
Garnet - o oe o 1%

The average grain size is 0.15 mm.. Generally the grains are

angular and sub-angular. Many have well preserved cleavage faces and
. crystal form. '

' The comments regarding the iron-titanium oxide minerals glven for
sample ‘No. 14.8.61, also apply to this specimen. In this sample, however,
accessory amoumts of chalcopyrite and pyrite are associated with some .of the
Fe - Ti oxide grains. These sulphides fill fractures in the oxides, and
they form masses up to 0.05 mm.. %

Hornblende is the dominant amphibole. Two different types of
epidote are present in about equal abundance. One has a light green - yellow
colour, the other has a deep ses-green colour. The composition of several
plagiccalse grains (as determined by extinction angle methods), proved to be
in the oligoclase-andesine range. Mbst of the orthoclase grains are fresh;j

some however, are partly altered to'sericite.'
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The grains which appear to be derived from a volocanic groundmass
are microcrystalline; the dominant component is gquartz; subordinaste minerals
are feldspar and sericite.

Field No. 44.9.45 Ar. (P) (just south of Ayr 1:250,000 Sheet ares)

Locality: Air photos Ayr, run 9, No.5045,point 4A.." Beach north of
Flagstaff Hill, 1 mile north-east of Bowen.

Mineralogys This sand consists of the following minerals:

Opaque minersls:
Ilmenite with exsolution intergrowths of hematite,

rutile, and titeniferous magnetite 7%
Titaniferous magnetite oo 1%
Ilnenite - i 6%

Non-opaque minerals:

mphibOIG ' oo oo 25%
Qua.rtz 0o X 14%
Plagioc lase oe e 10%
Epidote e o0 7%
Orthoclase oo va 5%
Augite oo " 4%
Rutile . . 4%
Orgenic fragments . .o 4%
Calcite ' ' 4%
Zircon o v 2%
Biotite .o is 2%
Chlori‘be . . ' 2%
Hypersthene = .. (approx.) 1%
Spinel - 3 " 1%
Apatite .e 0. " 1%

The grain size ranges between 0.05 mm. and 0.3 mm. The grains
are angular and sub-angular.

The comments regarding the opaque minerals given for sample No. 14.
8.61 Ar also apply to this sample. The dominant amphibole is hornblende,
and some fragments of this mineral have small iron oxide inclusions oriented
along morphological planes. The plagioclase is generally unaltered. The
composition of the plagioclase (as determined by the extinction angle method)
is variable. Most of the grains checked have an andesine-oligoclase compositionj
about 25% of them have a labradorite-andesine composition.

Two types of epidote are present. The most abundant is a light
green - yellowish type, which usually occurs in anhedral grains. The other is
deep green, and commonly has 'a broken, prismatic form.

'The identification of the hypersthene is not certain.
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BOT POINT

JINERALOGICAL EXAMINATION OF AN ILMENITE SAND AND A GABERO FROM
_FROM NEAR ABBOT FOINT

by
I.R. Pontifex

Samples submitted byt Dr. N.H. Pisher

. Ilmenite send

Field ooourrencet This is a beach sand semple from Dingo Beach, one mile
west of Abbot Point. Gabbro orops out east and west of Dingo

Blawho

Mineralogys In the field, the grains whioh were attracted to a hand magnet
were removed. These were presumably mostly magnetite. The
remaining sand wae separated in the laboratory into 3 freotions
on the isodynamic eepa:atom, and each of these was examined
miorosocopioallys A thin and polished section of a rendom eample
of the original material were also examined.

From these studies the following components were identified, and
their approximate volume percentages were estimateds

Ilmenite containing hematite inolusions  55% &
Titaniferous hematite

Ilmenite . 10% -

Titaniferous magnetite o " 5%

Ziroon - ) . 8%

Hornblende Ly _ 2%

Minor amounts of epiddlb'a, olivine, rutile, tourmaline, leucoxene, .
and pyrite are also present. The average grain-size is 0.15 mm.. The
opaque grains are angular and sub-angular.

The mein constituent of this sand, ilménite, almost invariebly
conteins needle and bleb-like inoiueione of titanhematite oriented along certain
morphologicel directions. This veriety of hematite by definition contains
a maximum of 10 percent TiO . The exsolution intergrowth relationship of
titenhematite and ilmenite indiicetee that the Fe 03 content in the ilmenite

- exceeds 6 percent. The grains in which titenhematite is the dominant mineral

commonly carry abundant inclusions of ilmenite discs. This indicates that

the '1‘102 content in the hematite exceeds 10 percent.

|
Some homogeneous opaque grains have optical properﬁiee intermediate
between magnetite and ilmenite; others consist of titaniferous magnetite which
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contains exsolution blades of ilmenite 0.01 mm. wide. ALl these grains
are derived from a solid solution of Fe and Ti oxides. Ilmenite is the
dominant component, as no suggestion of the spinel structure is evident

in any grains.

Zircon and hornblende generally have a euhedral form. Commonly
hornblende is associated with ilmenite. iEpidote, olivine, and leucoxene
occur as irregular, generally angular, fractured grains; some are sub-

rounded. Rutile and tourmaline grains are relatively well rounded.

2. Gabbro (B.M.R. T.S. 14349)

Field occurrence: This is a sample of a gabbro from 2 miles west of Abbot
Point. '

Description of thin section: This rock consiste almost entirely of an
ophitic aggregate of plagioclase, hornblende, and augite. The
average grain-size of the plagioclase laths and ferromagnesian
grains is 1 mm. and 0.6 mm., respectively.

Euhedral crystals of plagioclase consist mainly of labradorite,
and these form about 55 percent of the rock. Some plagioclase
is slightly altered to sericite and epidote.

Hornblende forms about 20 percent of the section; it occurs as
anhedral grains and as alteration rims around augite. The
hﬁ#ﬁhlende generally contains fine opaque inclusions, and it is
commonly intergrown with siall opaque masses. Some hornblende
shows minor alteration to chlorite.

About 15 percent of the rock consists of anhedral grains of
augiteg these generally occur as remnant cores surounded by

irregular coronas of hornblende.

Description of polished sections: Opaque mineral grains have an average size
of 0.2 mm., and these form the following approximate proportions
of the rock:

" Ilmenite containing hematite inclusions 3%
Titaniferous hematite and magnetite 2%
Pyrite _
Chail.c opyrite < 0.5%

The,ilmenite containing hematite inclusions forms anhedral grains
which are 3aaocia£ed with hornblende; . it has the same mineralogical composition
as the ilmenitéahematite grains in the ilmenite sand previously described.

The hematite is the variety titan-hematite, and is localised as blebs and

needles élongiﬁqrpﬁological directions of the ilmenite host. In some grains
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hematite is the dominant mineral, and these generally contain ilmenite blebs.

Grains which have a cdmpusiti@nﬂﬁﬁmnrmaiiaxﬁ Jbetwedn mAgnetitecand d

tlmenihe an@ualmnatlts:anammnxummﬂthe {1menite-hematite grains, Pyrite occurs as
dﬁ.ﬂorete anhedral grains, and is also assooiated with the iron and titanium

oxides.
Chalcopyrite grains up to 0.01 mm. are disseminated through the

rock; these are not associated with the other opaque minerals. -

Conclusions

The mineralogical composition of the opaque minerals in the beach
sand and in the gabbro is similarj in both the dominant heavy mineral is
ilmenite which contains exsolution intergrowths of titanium-rich hematitag
Grains containing various proportions of iron and titanium oxides are also
characteristic of both samples; such grains are commonly associated with
hornblende. '

The anguler nature of the grains, and the preéence of unaltered
hornblende and olivine in the sand, suggest that it is relatively near its

source.

These relationships indicate that the gabbro is the source rock for
the detrital heavy-minerals, hornblende, and epidote on the edjacent beach.

A minor contribution of detrital minerals from a second provenance
is indicated by the presence of zircon and tourmaline in the sand. These
minerals were no doubt derived from the acid igneous intrusives of the area.



APPENDIX 4

Wéz BORES DRILIED TO BEDROCK IN THE BURDEKIN RIVER DELTA
(see_accompanyin me Fig.

Information supplied by Queensla.nd Irrigation and Water Supply

Commission.
Irrigation R.L. . . - Depth
Commission Natural Surface ' to Driller's Description
Bore Number EState Datum) Bedrock of
. N/R - not reoordad) (feet) Bedrock
B3S1 18 252 Porphyry
L3B8 25 178 Decomposed rock
L3B7 2T : 189 Granite
CD4 °, 26 ’ 185 Granite
CD7A 17 204 Granite
B382 N/R 271 . .Rock '’
E2.5 N/R L (110 ¢ - Decomposed granite
'E3 42 0100 Decomposed granite
D2.5. N/R 158 Basalt ;
DE3 N/R , 110 - Rock
E3A 114 ' Decomposed granite
L3B5 4_5 - 128 . Diorite
13B4 “N/R * 101 Decomposed granite
F4A . 47 ) ) 98 . ‘Decomposed granite
FG4.2 N/R i 103 Decomposed granite
F4.5 ; N/R 104 : Granite .
FG44T N/R ‘. 60 . Porphyry SN
FG4 .9 ' N/R i 81 . + . Granite :
EF5.2 : NR . , . 44, ;o Grenite | ’
EF5.4 . NR S 143, 151 - ° Grenite, porphyzy :
E5A ‘ S B i 188 ’ Weathered rock. Quartz
, Déa 29 202 Weathered granite
E6B c N/R - 210 _ Diorite
B1S3 ‘N/R : 250 - Granite
FG3A 53 : 64 Quartz
FG4 N/R ; 86 Quartz
FG4.8 N/R 103 . _Grenite
H4 : 61 71 Decomposed granite
GH4,.2 N/R 103 Granite
GH4.6 N/R £ 104 " Weathered granite
GH4A 60 . . , 115 ~ Weathered @:amite
G4.9 NR ‘ 85 . / Granite .
G50 . 46 T - ~T9 : Decomposed granite
H6 39 . . v 62, | , Granite
GHS5A . 41 , 139 © o~ Granite
FG5.2 N/R . 94 . - Granite
F5 N/R : 120’ Granite _
GHTA 18 87 Decomposed granite
G8 _ 23 112 Rock :
J0.8 : 65 & 79 ¢ Granite
J1.3 70 o 66 Granite
HJ3A N/R 40 Diorite
Ja N/R 34  Weathered granite
HJ4A 55 a5 | - Fractured rock
J5 N/R 66 Decomposed granite :
HI5 , N/R 74 Decomposed granite and
, quartz
HJ5.2 N/R ‘ 73 Decomposed granite
HI6 N/R 119 Decomposed granite

BJ6.1 N/R L 79 Decomposed granite
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" R.L.

Depth

Irrigation - S
Commission - Natural Surface to Drillert's Description
Bore Number iState Datum) Bedrock of .
N/R - not recorded) (feet) Bedrock
J6 41 62 Decomposed granite
J7 29 56 Decomposed granite
K7 27 24 Decomposed granite .
HITA 26 . 68 Decomposed granite
JK8 N/R 30 Decomposed granite
and quartz
B4S5 N/R 134 Decomposed granite
F10 18 30-43 (bottom) Black sand
HJO.2A 60 : = 137 Basalt
HJ1A 60 90 Granite
HJ1.7A 82 83 Granite
MP49.5/99.5 81 62 Granite
J0.8 65 78 Granite
J1.3 70 66 Granite
MP49/98 77 46 Granite
© JKO.2 69 T9 Granite
JKO.8 T1 63 Basalt, granite
JK1.2 79 69 Limestone, basalt, granite
MP48/97 81 76 Granite
L7B4 76 92 Hard rock
L7B10 76 105 Granite
L7B11 84 84 Granite
L7B1 90 105 Stone .

Note: Bore F10 did not bottom in bedrock; it has been included here
because of the interesting 13-foot intersection of black sand.



TABLE 1. STRATIGRAPHIC TABLE OF ROCK UNITS N
ROCK ONIT -
ERA PERIOD OR | NAME OR STRUCTURAL/DEPOSI-
EPOCH SYMBOL LITHOLOGY TOPOGRAPHY RELATIONSHIPS TIONAL ENVIRONMENT REMARKS
Qm Mud, silt, minor salt, Littoral flats and pans. Superficial;  comple- Deposited in calm water Intermittent deposition

mentary to coastal from high tides and continuing in lee of
dunes. ' floods. coastal dunes,

o - ,

E Qr Sand; some interbedded Low linear dunes up to Superficial. Ancient and present shore Includes some 0ld blow-out

g silt. 25 feet high. dunes; perhaps some sub= dunes, Local heavy mineral

3 . merged offshore bars, concentrations,

& Qu Scree, gravel, sand; Scree-slopes. Superficial. Merges Outwash fans, essenti- Being dissected by the
semi-consolidated in with Cza and Czs. ally stable at present; present streams. Probably
places. : therefore thought to Pleistocene,

2 have been deposited in a
S wetter climate,
(o]
é Cza Sand, silt, mud, gravel; Flat to gently undulat- Superficial. Merges Levees, flood plains, and Up to 270 feet thick in
© semi~consolidated in ing. with Czs and Qu. deltas. Burdekin Delta; elsewhere
places. much thinner., Mostly
Quaternary.

% Czs Soil, sand, apd rubble; Gently undulating. Superficial. Mainly Mainly residual soil Generally less than 10

- semi-consolidated in closely related to developed on deeply feet thick.

E places, bedrock. weathered granitic rocks.

B5 Some colluvium,

Czc White, powdery material Flat. Isolated deposits inter- | Superficial. Derived from Two, small isolated deposits.
: rich in calcium carbonate. fingering with Czs. weathered, coarse diorite. Up to 50 feet thickmess
claimed by lessees. Worked
for local agricultural use,
P-Ng Leucocratic adamellite Rugged hills and Youngest plutonic Epizonal stocks. Only rarely intruded by
and granite; minor mountains up to 3000 bodies. Intrude C-Pv dykes.
anophyre, syenite, and feet above sea-level. and Urannah Complex,
rhyolite-porphyry. Rare Some small hills,:. . »
intermediate and basic Holbourne Island.
rocks,

=

g P-Md Gabbro, diorite, dolerite, | Forms eastern part of Probably older than Mainly small marginal Size of outcrops (except

7] Holbourne Island (300 P-Mg, but in places may slivers around P-Mg those on Holbourne Island)

o % feet a.s.l.). Else- be essentially stocks., Probably early exaggerated on map.

Q e where small outcrops contemporaneous ("net- differentiates of the

< exposed on rocky coasts veining" and intrusion- P-Mg magma,

= E at sea-level, breccias). 2

% P-Mv Hornfelsed siliceous tuff Nares Rock; 20 feet Unknown. Unknown. Tentatively equated with #

or tuffaceous sediments. high, and 200 feet in ' volcanics of the Whitsunday -
\ diameter. Islands and coast north of
E{ Proserpine. -
C-Mg Leucocratic adamellite Mainly coastal insel- Intrudes C-Md | Contacts Northernmost exposed part Isotopic dates available
and granite; tonalite. bergs, up to 700 feet with older | of major north-west from areas farther south
high. Some small hills units not | trending batholith, range between Upper
and ranges, Mount known, probably emplaced high in Carboniferous and Upper
o a Roundback (2400 feet), Western the mesozone (associated Permian, with some Lower
Q = S . contact in< volcanics, and also Cretacecus,
§ % C-Md Elorlf;e, gabbro, norite, Mainly inselbergs, up to ferred as | considerable hornfelsing).
= o onalite, dolerite, 900 feet high S 3 s
= ; Ll . gh. ome ugar Both sub-units sheared
< microdiorite, minor low-lying country south Loaf Fault | and foliated in plac
a diallagite. ying country oaf Fa and foliate places.

CARBONIFEROUS TO MESOZOIC

URANNAH

of Guthalungra. Roof-
pendants near summit of
Mount Roundback.

Primary layering in some
Of C"Mdo
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ROCK URIT
PERIOD OR | NAME CR STRUCTURAL/DEPOSI-
ERA EPOCH SYBHOL LITHOLOGY TOPOGRAPHY RELATIONSHIPS TIONAL ENVIRONMENT REMARKS
‘ Pzug Granite, microgranite, Uneven hills, in places Several isolated bodies Mainly epizonal stocks. Late Palaeozoic age
' adamellite. quite rugged,; e.g., whose ages are not well- based on general absence of
o » Mount Benjonney. established. dykes and/ or absence of
8 foliation.
SRS
3 4 Pzh Rhyolite, trachyte, and Steep high hills with Intrudes Pzg. A plug with some ex- Perhaps equivalent to
=3 trachyandesite. cliffs in places. trusive phases, Cuv,
¥ A Mount Louisa. Vertical flow-banding.
0 C-Pv Intermediate lavas and Uneven slopes and foot- Intruded by P-Mg. Generally structureless, Maximum thickness 4000
8 pyroclastics; minor hills adjoining Saddle Continuous with Glosso- except at Cape Cleveland, feet at Cape Cleveland.
5] = acid volcanics. Mountain and Mount pteris-bearing where strata dip consist- Elsewhere thickness unknown.
B o Elliot. Also the narrow, volcanics near Towns- ently south-east. Strongly epidotised in
5 E“E steep Cape Cleveland ville. Correlated with Abundant, coarse pyro- places.
g a promontory. Lizzie Creek Volcanics clastics indicate loecal
o (Bowen 1:250,000 Sheet derivation,
area).
Cuv Flow-banded rhyolite Rugged range (Mount " Intruded by Pzug. Fault-controlled. Mount
and massive welded tuff; Dalrymple) and small Correlated with Ellen- Dalrymple is a down-
minor andesite and hill (Mount Wood- vale Beds (Townsville faulted block.
© andesitic tuff. house) . 1:250,000 Sheet area) ,
% %cllc:ziigm(lgg:en Horse Camp Hill is south-
] By 1:250,000 Sheet area) easterly limit of Ellenvale
gz o : Beds, which thereafter
é Ellenvale Flow-banded rhyolite, Prominent hill (Horse Not seen in Sheet area. Fault-controlled. ?gcomis xtol)l“
o Beds rhyolite-breccia, Camp Hill) about 300 Unit continues into ee te
’ Ce andesite, feet high. Townsville Sheet area,
where in type area it
is Late Middle to Upper
2} Carboniferous.
— Pzt Olivine micro- gabbro Low-lying ridge, Unknown. Unknown. Crudeiy banded ir places.
and other basic rock- surrounded by alluvium. Resembles some outcrops
types., of C-Md,
o)
a Pzg Leucocratic granite and Uneven, undulating, and Very poorly known. ) Outcrop commonly pcor and
- =] adamellite, foliated in . locally hilly country; Heterogeneous group of deeply weathered,
a . . ) : .
= places; dykes of some prominent dyke- granitic bodies and Foliated in places. Some
= , . ; : Heterogeneous,
H rhyodacite and acid ridges in places. Some areas whose contacts may represent the late
o = porphyry; minor grano- inselbergs (Mount are generally not acid phase (S-Da) of the
diorite and micro- Inkerman). exposed, and whose Ravenswocod Granodiorite., -
£ granite. relationships and ages
are for the most part
unknown.
<t
Pzj Strongly hornfelsed, Charlie's Hill - Isolated inlier in Cross-beds indicate Phenoclasts of quartsz,
3 . calcareous cobble and 1200 feet x 300 feet Burdekin Delta. overturning. marble, and gneissie
e pebble conglomerate, x 70 feet, Strongly resembles, quartz diorite identical
?«’_: with some calcareous and equated with, with much of the
< ] quartzite interbeds. Deadman Gully con- Ravenswood Granodiorite
2y E gomerate of Dotswood in the Inkerman Shear Zcne.
a, S Formation {Upper
Devonian) (Townsville
Sheet area).
S-Da Biotite granite and Steep hills and low Not known in Sheet Late acid phase of Photo-interpreted
® leucocratic adamellite. rises. area. In Townsville batholith. extensions from Townsville
s Sheet area intrudes and Bowen Sheet areas.
b S-Dr and is over-
E = 3 lain unconformably
g S by Middle Devonian
D= § sediments,
=5 <
= 3
= &
0 o
2
@
~




ROCK UNIT
PERIOD OR| NAME OR STRUCTURAL/DEPOSI-
ERA EPQCH SYMBOL LITHOLOGY TOPOGRAPHY RELATIONSHIPS TIONAL ENVIRONMENT REMARKS
S-Dr Hornblende and biotite Uneven, ranging Intrudes Pzu at Large batholith which Crops out mainly in
° granodiorite gnd from low and Barratta Creek. caused widespread Townsville and Charters
ht diorite; minor ‘medium hills to Unconformably over- "regional-contact™" Towers Sheet areas.,
5 granite, adamellite, plains., Some lain by Cuv. metmorphism, mainly Initial results from
=l = and gabbro. prominent dyke- of the Cape River Beds Tsotopicidatingiofi o vo
E -1 g ridges. (Charters Towers Sheet apecimensOfnom! Towngvitie
3R gf& area), but also Pzu Sheet area give age of
i Sol 87 (Ayr Sheet area). 420 million years,
E(D g 5 Foliated in places
(&) g E ge owing to shearing;
— = a elsewhere the unlt.
%) o may have a weak primary
o ‘g foliation or be massive.
™ Pzu Schist, phyllite, Hills; small, Intruded by Ravens- Roof-pendants, Probably at least partly
o quartzite, horn- steep ridges; wood Granodiorite Dynamothermally meta- equivalent to the Cape
= fels; weakly meta- low rises, and younger plutonic morphosed sediments River Beds of Charters
morphosed subarkose, units., and minor igenous rocks. Towers Sheet area (age
<3 conglomerate, and Metamorphism and unknown but similarly
. carbonaceous silt- folding related to pre-Ravenswood
stone. intrusions and faults Granodiorite),
< rather than orogeny.
o, Bedding and cleavage

EARLY PALAEQZOIC

attitudes appear to
lack a regional control.
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Apperdix 5
Petrography of rocks from the Ayr 1:250,000 Sheet area

Brief petrographic descriptions of 163 rocks collected from AYR
during the regional mapping were made by R. Townend and A.R. Turner, of the
Australian Mineral ngelOPment Laboratories, Parkside, South Australia, amd
W.R. Morgan, of the Bureau of Mineral Resources. These descriptions follow,
grouped under rock-units. Most of the specimens collected from dykes are
described in the last group; however, dyke rocks which are believed to be
Trelated to the Ravenswood Granodiorite and the Undivided Palaeozoic Granltlc
Rocks are listed under those groups. .
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Early Palaeozoic Metamorphics (Pzu) 1

Ravenswood Granodiorite (Granodiorite & Diorite Phase,
Sg,) 9
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;, Early Palaeozoic' Metamorphics (Pzu)
E P .
A. M.D Ly 4
B i1.R. Reg. No. 6&155000 (£ mile S.S.E. of Clevedon Railway Siding)

ThlB is an andaluslte uart21te hornfels-- s containing xeno=-
blastic andalusite gralns,/hp to 102 of the rock, mostly with an alteration
rim of séﬁlcite. Occasionally sericite is the only relic of the andalusite.
The quartzite is even grained with individual quartz grains varying from
0.05 to O¢1 mm., while andalusites have a maximum dimension of 0.4 x 0.2 mm.

Rutile/opaque aggregates are rather common, and do not appear to be detrital.

Muscovite is present throughout. - .

B.M.R. Reg. No. 64155001 (£ mile S.S.E. of Clevedon Railway Siding)

This is a similar rongJOPNbi”64755000 but it has a more uneven
distribution of andalusite. It may be absent in somey; or form up to 20%.
Sericite patches are extensively developed in andalusite-poor areas. The
rock is particularly rich in opagues varying from O. 4 to 0.03 mm. in diameter.
The 0paquae are noticeably more locallzed when ardalusite is prominent.

,,..-

Andalusite normally occurs in argillaceous rocks. In these

arenites, the interstitial cement must have been rich in clay or micas.

B.M.R. Reg. No. 64155114 (4.5 miles S.S.W. of Mount Woodhouse)

This rock is a low grade metamorphic guartz—muscovite-sericite-

chlorite schist. It consists of numerous, angular to subangular, detrital

quartz grains set in a recrystallized micaceous groundmass. The quartz grains
have also been subjected to recrystallization which has been induced by
eynkinematicbmetamorphismu The grain size of the detrital- frect;gn is in the
range 0.28 to 0.05 mm.. Graded ‘bedding,. a. primary sedimentary stfﬁcture, is
still apparent although recrystallization is aivanced.'“Themquartz grains

are virtually inclusion free apart from small; rare apatite needles AP —

crystals. During recrystallization the fock has been subjected to a stress
grains, foliation of the metamorphlc micaceous componenta and the development
of shear planes. These shear planes are numerous and are parallel to the

euggeeted graded bedding. _ They impart a . poor f133111ty to the rock. The

micaceous components include muscovite, serlclte and ‘poorly developed chlorite.
=The sericite and chlorite has been stained by iron rich solutione and this
imparts the characteristic brownlsh colouratlon to the rocks They are
incipiently foliated and line each of the- individual sand grains. Randomly
distributed throughout the matrix are aggregates of finely disseminated iron

oxides. The rock has been subjected to post-metamorphic fracturing which
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+ has caused the disruption of the rock at an angle of approximatelyf36 degrees
to the shear direction. Along these fractures secondary enrichmgn% and
recrystallization of quartz has taken place. Micaceous dbmponehéa are

absent along these fractures. The rock belongs to thé-ﬁuartz—albite-

' muscovite-chlorite subfacies (green-schist facies) of regional metamorphism.

B.M.R. Rego No. 64155115 (4.5 miles S.W. of Mount Woodhouse)

This rock is a gquartz—chlorite-muscovite-sericite schist and

belongs to the quartz-albite-muscovite-chlorite subfacies of regional meta-—
morphism (green schist facies). It consists of @umerous rourded to sub-

rounded detrital quartz grains having a size dis%ribution_in the range 0.31

to 0.03 mm.. There is a bimodal distribution between the very coarse and

very fine sizes. Remnant primary bedding.étrubtures are pfesent in the form

of graded bedding. The beds are repeated at approximately 3 mm. intervals.

The rock has been subjected to recrystallizatibn and the quartz grains have
tended to become elongated in the direction of the bedding by the addition

| of authigenic quartz in a linear manner. - There is no evidence for shear

deformation. Between each of the individual grains masses of pale green

chlorite, sericite and muscovite infill the available interstitial spaces.

The muscovite laths show the development of a‘poor schistosity by their
parallel orientation but foliation is only incipient. It is apparent that

the rock has recrystallized under the_influencé of a stress system although
no evidence can be found for shearing in the specimen. Numérou3‘~ﬁggregations
of secondary opaque minerals- are found randomdy distributed througﬁgnt the
miéaceous groundmass. Minor recent jointing has taken place parallel to the
bedding planes.. ‘

B.M.R. Rege No. 64155116 (6.5 miles S.W. of Mount Woodhouse)

This specimen is a guartz-sericifte-chlorite-muscovite schist belong-

ing to the quartz-albite-muscovite-chlorite subfacies of regional metamorphism
(green schist facies). It consists of numerous angular to subrounded

detrital quartz grains set in a micaceous groundmass. The detrital fraction
has a size distribution in the range 0.08 to 1.8 mm., i.e.; coarse rather .
than fine-grained sand. The quartz grains are well rounded to angular, anmd
poorly sorted, and appear to show no primaiy:sedimentary structures. The
grains are fractured and along these fractures a micaceous matrix has
recrystalliﬁed. They also show strain phenomena. Minute, finely disseminated
iron oxides occur ‘as inclusions throughout the guartz grains. The groundmass

consists of iron-stained sericite, chlorite and incipiently developed

muscovite. The detrital grains tend to become isolated from one another by

the micaceous groundmass. A poorly defined schistosity is apparent from the

b
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. orientation of the micas and the incipient elongation of the quartz grains in

the same direction. Accessory rock fragments are found in the detrital

matrix (mainly.siltstones).

B.M:R. Regs Noo. 64155117 (6.5 miles S.W. of Mount. Woodhouse)

This rock is an orthoguartzite. It consists of a mosaic of

numerous interpenetrating guartz grains with small amounts of sericite,

muscovite, chlorite and clay minerals. The quartz grains have a size
distribution in the range 0.8 to 0;1 mm. Intense recrystallization and low
grade metamorphism has destroyed completely any sedimentary features which .
may formerly have been present. Pressure and solutions must have been active
during the development of recrystallization. The quartz grains have become
cemented together and interconnecting each of the gﬁains is a micro-
stylolitic seam. The stylolitic seam is marked by a thin iayer of relatively
insoluble clay minerals and finely disseminated iron oxides. Throughout

the rock are distributed patches of clay minerals which have been subjected
to meté.morphic alteration also. Muscovite, sericite and chlorite have
recrystallized from the clay matrix and occupy all available' intergranular
spaces. In areas where relatively large aggregates of these minerals are
found alteration to the micas has preceded the recrystallization of the quartz.
As a result each of the intergranular spaces is surrounded by a halo of micas
which are found included in the recrystallized quartz. Several of these
spaces. have had the remaining minerals removed by subsequent weathering
processes and the resulting cavities impart a finely vesiculate appearance to
the rock. Finely disseminated iron oxides have been deposited in many of

these cavities..

. . Although recrystallization is advanced there is ‘a complete absence
of . strain phenomena in the quartz grains.- This indicates an absence of a

stress system during recrysfallization. No foliation schistosity or shear

" structures are apparént in the rock. The quartz grains are comparatively

free of inclusions and only have the products of recrystallization included
within them. Incipient fracturing has occurred in post metamorphic times.
Quartz constitutes 95 per cent of the rock.
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B.M.R. Reg. No. 64155118 (5.5 miles S.S.W. of Mount Woodhouse)

"This roék is a foliated micaceous siltstone. It consits of sub-

spﬁerical aggregates of minute guartz grains set in a strongly foliated
micaceous éroundméss. The silty aggregates have a size distribution in the
rangé 0.3 to 0.95 ﬁm., and consist of quartz grains of silt grade which have
a size distribution in the range 0.01 to 0.03 mn.. The quartz grains are
set in a matrix of chlorite ard inoipiantl&'developed muscovite. The |-
foliation developed within these aggregates is poor. ' -

~ Surrounding each of these aggregatés is an intensely foliated
groundmass of muscovite, rarely sericite amd quartz grains. The ratio of |

muscovite to quartz is much greater in the groﬁndmaés than in ﬁhe sedimentar&

aggregates. . ; i

The mechanism of deposition is problematical but it is proposed
that a siltstone deposit was eroded into gréin aggregates and an argilléceoua
matrix which was later synkinematically metamorphosed. Mqtamorphiam has been
accompanied by shearing which has caused rotation of the detrital particles
and foliation-and rec:ystallization-Of the argillaceous matrix;':Shéaring has
a tendency to elohgate the detrital components in the direction bf stress
release. Finely disseminated iron oxides have been deposited thioughout the

rock and iron rich solutions have stained many of the micaceous components.

B.M.R. Reg. No. 64155119 (S_miles S.S.W. of Mount Woodhouse)

This rock is similar fo 65155117. - The specimen is a quartz—chlorite-

sericite-muscovite schist. It consists of numerous rounded to subrounded

detrital quartz grains set in a fine grained, iron-staired, sericitic and clay

matrizx. The quartz grains have been extensively fractured and along these
_ fractures sericite stained by iron oxides has crystallized. No movement has
_qécurred along the fractures. The Quértz has minor powdered bﬁague minerals
scattered throughout as inclusions. The quartz grains also exhibit stréin

phenomena which suggest recrystallization under the effects of a stress

gystem. The groundmass consists of sericite with minor chlorite, muscovite,
finé quartz grains and excessive iron staining. Incipient schistosity is’
developed by the parallel orientation of:the muscovite laths and by the
fendency towards elongation of the quartz grains in this direction. Foliation
is not develobed. Although it is difficult to visualise in the thin section
graded bedding is well developed. The hand specimen shows aiternating
laminations approximately 10 mm. apart. The micas show a tendency to be
concentrated along these planes. Throughout the rock rare rounded fragments
of a quartz siltstone can be seen. Heavy precipitation of finely disseminated
iron oxides has occurred about each of the grains of the detrital fraction.
The iron staining, although not as intensive, has occurred throughout the
argillaceous matrix. The grains have a size distribution in the range 0.55 to

0.15 mm.. In the matrix grains of approximately 0.025 mm. are found.
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1155145 (05 mile west of Larders Oreek Homestesd)

etrits “{wﬁf;? grains set in a fine-grained aigzilaee@ué matPi¥. The
d&ﬁﬂaﬁ&l fraetion has & sige distributien in the vange 0+19 16 0:03 mm.;

end gensrally appears 16 be poerly serteds Primary sedimenbary structures
are diffieult e dimeern but there is a suggesiien ef & paralisl erientatien
of the elengated axis of the graims. The querie has only miner inelusioms
of pewdered gpsqiiep and minute ppaiite erystals. The grains de net shew
effeots ef strain and there is po evidenee for shearing. Hewever the veei
has been frastured approximately perpemdieular io the suggsested bedding
planes. BEnriehment apnd erystallicatien ef seeendary quaris has eeeurred
aleng meny of these fraeturess The grousdmass eensisis ef ineiplently
developsd Hupgevite and relatively abundant gepieife awd phleriie. Miseevite
is developing from the ehlerites Rarely finely disseminated iren exides
stain the mieasesus material, The MabtPik eeats each of the individual grains
and eseufi@a:all available interstitial spaees: Miner aesessery tourmaline
grains.are found threughoud the debrital fraetion. Reerysiallizatien has
been severs aml virtually eliminated the eriginal fabrie of the detrital
grains., The ineipiently developed musesviie has & subparalisl erientetien
but foliation is net mavked. The development ef sehiatesity is apparent by
the subparallsl erientabion ef misa lathss ' '

(005 mile west of Landers Greck Homestesd)

This reek is & ggggggg_élj_a:r’_ fes It eensists of izregular
alternating layers 6f guapip ¢ _ﬂﬁfﬁrﬁ;ﬁgxgga which eentain silt
8ize quarte grains and fineiy dasséminaie& iren exides tageth@r with aeeessory
garbenaceeus maferisl. The ecarbonseecus material staine seme of the miocaceoun
iaths, 'The layers of gquarts grains are narrew (1.0 te 1.6 mm. ia depth) and
sontain peritieles whieh have & size distributien in the range 0+12 o 0s3 mm..
The detrital quarts in these layers is eompletely resrystalliszed bub dees
not exhibit any atra&n ghﬁa@maaan Together with the quarie are long laths of

museovite, serigiie and chlerise

The feliated miecssaocus layers have numereus laths of muscovite,
serieite and echlorite tegether with the numereus silt sise quarts grains.
The laths are strongly feliated and impart the sehistesity or slaty uvleavage
to the rock. The sehistesity is due 16 shearing whieh has been parallel tn
the bedding planes. Aceessery ;iaﬁzu;h{a greins san bs found seattered

throughout the coarse gquartd layers.
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B.M.R. Reg. No. 64155147 (0.5 mile west of Laniers Creek Homestead)

This rock is a guartz-chlorite-sericite-muscovite schist belonglng e

to the quartz-alb1te—muSGOV1te—chlor1te subfacxes of regional metamorphism
_(greenschlst facies). It consists of numerous, subrounded to rounded,
detrltal quartz grains set in a micaceous groundmass.. The quartz grains
have heen partially recrystallized and 1n many areas, cemented together

with authigenlc quartz. The detrltal fractlon,hae a size distribution in
the Tange 0.4 to 0.04 mm. Metamorphism end'eensequent recrystallization
‘has-completely destroyed any primary sed imentary structures that may have
beeh present. The quartz graine-show the effects of a stress system that
must have been in operation during their recrystallization. There are*
tendencies for'the grains to become elongated 1n a direction parallel to the
minimum siress axis. Incipient foliation of the micaceous groundmase has
also deéeloped under this stress system but there ie considerable doubt as to
whether or not shearing actually took place. The,quaréﬁ is inclusion free
~apart from rare apatite needles. The micaceous groundmass consists of
masses of partially foliated sericite and chlorite and poorlyldevelqped

muscovite. The micas have been stained a greenish-brown colouration by ixon—
richfeolutions and these impart the brownish colouration to the rock. Rare
rock fragments are scattered throughout the detrital fraction together with

aggregates of finely dlssemlnated iron oxides. |, : % .
OMGRQ H
'B M.R. Reg. No. 64150132 Blotlte—quartz sericite hornfels
(2 miles 'E.S.E. of Guthalungra)

i

-

. (page 8).
Very similar to No. 64150130/ However, the rock contains thin

bards of sericite-rich and sericite—quartz layers. The quartz grains are
coarser than in No. 64150130.

B, M R. Reg. No. 64150153 Blotlte—elkal1 feldspar—quartz hornfels
(1 mile W.S.W. of The Cape Homestead) .
The granoblastlo groundmass has an average grain31ze of 0.05 mm.,
. and contains quartz, alkali feldspar, and lineated biotite flakeso Some |
coarse xenoblastlc grains ard groups of grains may p0531b1y represent relict

phenocrysta, 'these consist of quartz and sodic plagloclase, together with
a few of biotite. The rock may be a. metamorphosed rhyolite or microgranlte.



=T- _ : B

B.M.R. Reg. No.'64150153§ Epidote—hornblende-andesine-quartz hornfels
(1 mile Wo.S.W. of The Cape Homestead)

The grainsize ranges between 0.03 mm. and 0.5 mm.. Xenoblastic
qﬁhrtz forms a mosaic with sub?tabular to xenoblastic andesine. Small
amounts of subpoikilitic green to olive-green hornblende are present. Some
andesine and hormblende have been partly replaced by epidote. The rock is

possibly a métamorphosed calcareous and aluminous sandstone.

B.M.R. Reg. Nq. 64150116 Garnet—biofite-albite-potash feldspar-quartz

hornfels. (1 mile W.S.W. of The Cape Homestead)
(hornfelsed rhyodacite -~ W.B.D.)

A few partly recrystallised megacrysts of albite range up to 2 @mo
across. oSmall amounts of colourless garnet (probably almandine), partly ‘
replaced by biotite and chlorite, are about 1 mm. in diametery knots compesed
of flakes of biotite may represent altered garnet. The matrix is very fine-
grained, and consists of a fairly equigranular mosaic of quartz, albite, and
potash feldspar, a few flakes of biotite are present. The albite megacrysts
look as though they may be relict phenocrysts, suggesting that thia rock may
have been an acid porphyry

B.M.R. Reg. No. 64150145 Biotite-sericite-quartz hornfels
; (1 mile W.S.W. of The Cape Homestead)

u
b

/

- The rock is rather inequigranular, the grainsizes ranging between
0.05 and 0.3 mme. The rock contains granoblastic quartz, anhedral aggregates
composed of fine sericite %iakes, amd a few biotite flakes. The rock gives
the impression of ﬁaving been sheared at one time in its history, as sericite
is atrung‘out along apparent shear planes. However, quariz shows no strain
shadows; hence reorysta111zat10n has probably taken place subsequent to the
shearing. A few' coarse clusters of biotite flakes are presentj 'some coarse,

roughly tabular areas composed of sericite may represent original plagioclasé.

B.M.R. Reg. No. 64150126 Garnetfbiotite—microcline—plagioclase-quartz hornfels.
(1. mile W.S.W. of The Cape Homestead)

The rock is inequigranular and porphyroblasticy; and shows signs of
having been sheared. The grainsizes range from 0.05 to 0.3 mm. over most of
the slide. The rock contains quartz, oligoclase-andesine, microcline, biotite,
and muscovite. A coarser-grained layer, in which the grainsizes range up to
0.5 mm., contains garnet porphyroblasts as well. Some fo;iation is evident

as certain layers are richer in feldspar than others.
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B.M.R. Rege No. 64150130 Biotite—quartz-sericite hornfels
(1.5 miles W.S.W. of The Cape Homestead)

The rock is fairly inequigrarular, the average grainsize being
0.08 mm.. It is composed of somewhat amoeboid quartz grains (30%), grains
composed of fine sericite flakes (pseudomorphing (?5 ardalusite) forming
about 60% of the rock, and randomly oriented tabular to anhedral flakes of
chloritised biotite (10%); fine iron oxide dust is also present. One or
two sub-tabular grains, ranging up to about 1mm. across, are possibly
sericitised feldspar; however, a similar speoimen described elsewhere _
(No. 64150113) contains andalusite porphyroblasts partly altered to serio%ge;
hence the altered grains described here are possibly pseudomorphed = /'
andalusite. | '

- BsM.R. Reg. No. 64150106 Biotite-sericite-quartz hornfels
e (1.5 miles W.S.W. of The Cape Homestead )

The rock is very similar to No, ‘641'.50130 except that ratheT more
quartz is present.

BoM.R. Reg. No. 64150113 Biotite-andalusite-quartz-sericite hornfels
' (1.5 miles west of The Cape Homestead)

The specimen is very similar to No. 64150130* however, it contains
roughly tabular, slightly poikiloblastic andalusite porphyroblasts that are
somewhat serlcltised.

B.M.R. Reg. No. 64150151 Hornfelsed tuff (1. 5 miiea weat of. The Cape Homestead)
~ (hornfelsed sandy argillite - W.B.D.)

The specimen consists of two parts. One is a fine-grained rock
similar to No. 64150130, -but with rather more biotite, ard coutalnlng thin
bands of quartz-rich material.

.The coarse rock is very inequigranular; the grains range between _
0 03 and 4 mm. long, and form about 50-60% of the rock. They are composed of
quartz and plagioclase. The quartz occurs as anhedral grains, some showing
embayments; many appear to have been recrystallised. Oligoclase is commonly
tabular; although some is anhedral, it does not show much evidence of ‘
recrystallization, i.6., it still retains its 1gneous twinning; some micro-
fractured crystals, however, are partly healed by recrystallization. The |
maxrlx consists of fine biotite amd muscovite flakes, and granoblastic quartz
and feldspar. Partly formed crystals of andaluelte.are also present; ' these
look at first sight like fibrolite-(sillimanite); however, the cryatale are
length-fast (as for andalusite), whereas sillimanite is length-slow.
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B:M.R. Regﬁ”No._6415015? Andalusitawhiotitewaericite-quartz'hornfels
(1.5 miles west of The Cape Homestead)

Very similar to Nos. 54150130 and . 64150113,

B.M.R. Reg. No. 64150117 Ferruginous andalusite schist
(2 miles W.N.W. of The Cape Homestead)

: The rock is porphyroblastiga The porphyroblasts consist of two
mineralss one ie andalusite, forming tabular crystals measuring up to

0.8 by 0.2 mm.§ they are oriented with their long axes in the plane of the
schistoeityo The other porphyroblastic mineral forms xenoblastic crystals
containing many inclusions of iron oxide. The same mineral also appears to
partly replace andalusite; paris of the xenoblastic porphyroblasts are in
optical continuity with neighbouring parts of altered andalusite. The
xenoblastic mineral is uniaxial or low biaxial negative; it haé a bire-
fringence rather lower than that of quartz, amd a refractive index slightly
higher than quartz. Aparit from the optic axial angle these properties fit
those of cordierite; however, éordierite with véry low or zero optic axial
angle has been recorded in the literature, and this mineral can, therefore,
safely be referred to this species. The fine—gréined matrix is composed of

ferruginous biotite, iron-oxide dust, amd quartz.

B.M.R, Reg. No. 64152000 Blastomylonite(?)
(1.5 miles west of The Cape Homestead)

The matrix has an average grainsize of about 0.0%1 to 0.03 mm., and

is composed of amoeboid grains of plagioclase (probably labradorite),
prismatic to granular pale brownish green amphibole, amd granules of iron
ore. Poikiloblastic porphyroblasts of almost colourless clinopyroxene have
a diameter of about 0.3 mm.. A few megacrysts are composed of clinopyroxene
and orthopyroxene; these are possibly relics from the original rock,
probably a gabbro which was mylonitized and later thermally metamorphosed.

Ravenswood Granodiorite
Grancdiorite and Diorite Phase (Sg)

A.M.D.L.
B.M.R. Reg. No. 64155051 ‘A hornblemde microgranodiorite (In a quarry at

northern end of Stokes Range.)

This rock contains essential quartz, plagioclase, hornblende, with

lesser quantities.of potash feldspar and biotite. Plagioclase (andesine) forms

numerous euhedral phenocrysts heavily zomed but not always twinned, with a
maximum size of 1.0 by 0.6 mm.. Quartz is invariably allotriomorphic or

poikilitic to the plagioclase. Subhedral green hornblende, with orthopinacoid
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twinning_preyalent forms about 10 per cent of the rock while brown biotite
is of subsidiary importance. '

The groundmass cbnsists'of blagioclaSETmicrolaths intergrown
with quartz and potash feldspar, with myrmekitic texture locally developed.
Accessories consist of opaques, anhedral éghéne-énﬁ rare allanite. Some
fine-grained mafic clusters, composed of pale: amphibole and opaques may
represent relict basic xenoliths. Alteration:is presént'in biotite (to
chlorite) and plagioclase (to sericite and zoisite). ‘

B.M.R. Reg. No. 64155056 A granéte gneiss (On the road, one mile south of
- "The Rocks")

This is a leucocratic, well foliated rock; consisting essentially
of guartz, potash feldspar and lesser plagioclase (oligoclase). ' The

lineation is primérily due to quartz growth,nbut'the few mafics, opaques,
spindle-like sphene, rare hornblermde and biotite occur in narrow bands

parallel to the quartz lineation. The potash feldspar, rarely lineated,
 is interstitial %o the quartz and forms between 20 and 30 per cent of the rock.
The plagloclase, always fresh, is partially replaced by the potash feldspar.
Squat crystals of zircon form less than one per cent of the rock, while
egidote is notable as a secondary product.

B.M.R. Reg. No. 64155054 A hornblende diorite
~ (On the road, one mile south of “The Rockﬂ")

This is aicoarée'grained equivalent of B.M.R. Reg. No. 64155052,(p. 52),
consisting essentially of fairly fresh hornblende and cloudy E'ggiociase
(andesine) giving a xenomorphic granular texture. The amphibole, ‘typically
‘measuring 2, 5 by 1.5 mme, has a yellow to deep green pleochr01sm. Where it
is 1nclpiently altered, exsolved opaque stringers are prominent. Apatite

either stubby or columnar, is a’' common accessory, measuring 0.3 by 0.08 . .

The rock is crossed by an’ epidote vein, and piagioclase adjécent

to this vein is extensively altered to zoisite and sericite.

Recrystalllzatlon of the amphibole gave inclusion free. aubhedral
mlcrogranular crystals. The plagioclase twinning, mostly albite, is

frequently discontinuous, probably resulting from stress.
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B.M.R. Reg. No. 64155058 A porphyritic dacite
(In Stokes Range, about one mile west of Leichhardt
Downs Homestead.)

This rock contains numerous phenocrysts of sirongly zoned
plagioclase (calcic oligoclase), resorbed guartz, and anhedral biotite flakes
set in a fine-grained granular groundmass, consisting of quartz, plagioclase
and potash feldspar with a grain size averaging less than 0.03 mm..

-3

The plagioclase phenocrysts have normal zoning with a typical
compositional range of An28 core to An24 rim. Most macrocrystals are semi- .
euhedral and vary between 0.5 and 1.5 mm. in length. The quartzes are
usually free of inclusions, while biotite may be fresh or completely altered
to chlorite and sphene. Opaques have the usually accessory associates,
mostly apatite, with some chloritised biotite. ‘

B.M.R., Reg. No. 64155059 An altered microadamellite
(In Stokes Range, &bout one mile west of Leichhardt
Downs Homestead.)

This leucogranite contains allotriomorphic quartz as its only
fresh mineral. Plagioclase laths are always cloudy, and often have rims of
spherulitic textured intergrowths; probably potash feldspar and Quartz, The

average grain size is 0.3 to O.1 mm.. Sericite flakes and radiating green
chlorite are abundant secondary products. Opagues (ilmenite - leucoxene)
and anhedral apatites are the only accessories.

The following seven specimens are from an outcropfknown as"The
Rocks"; in the Burdekin River south-east of Kelly's Mountain.

B.M.R. Reg. No. 64155077 A foliated biotite microgranodiorite

This trondhjemitic rock haé a hypidiomorphic equigranular texture.
- Plagioclase (andesine), quartz and biotite are the major constituents. The
biotite laths occur in layers with distinct foliation temdencies. The mica
has a yellow to greeny-brown pleochroic'schema and is rarely altéring to
chlorite and clinozoisite. The plagioclase drystals tend to be squat,
measuring about 0.8 by:0.4 mm, and albite twinning, the most common law, is
on a fine scale. Qaartﬁ is very anhedral amd replaced plagioclase in minor
quantities. Potash feldspar was not detected. '

Accessories consist of apatite, associated with biotite, amd some

opaques. Coarser bands in the rock oontéin grains up to 4.0 mm across.
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B;M:R, Regf'No. 64155076 A biotite hornblende granocdiorite

This rock has a grain size range of 2.0 by 0.8 mm. to 0.8 by
Oe3 mm.. Like the previous specimen it has a plagioclase (andesine) —quartz-

biotite assemblage; lacking potash feldspar. The plagioclase is particularly
fresh and always albite twinned. The quértz anhedra are inclusion free but
show extensive strain shadow effects. Yellow to yéllow—brown biotite is
typically essociated with subordinate quantities of yellowish green horn-
blendg, but also occurs in monomineralic clusters. Rhombic gphene and
opagues occur as acceésory inclusions in the mica.

B.M.R. Reg. No. 64155070 An altered hornblende granodiorite (tonalite)

Another granodiorite rock lacking potash feldspar amd thus having
close affinitiés with the previous two specimens. The assemblagelconaists of
andesine—quartz-hornblende, and a 1000 point modal analysis gave 51 per cent
plagioclase; 26 per cent hornblende, including chloiite,tand 22 pef‘cent
quartz. The fairly fresh feldspar forms laths varying between 0.8 by 0.4
énd 104 by 0.8 mm.. The hormblende is usually euhedral, and larger crystals
are poikilitic towards plagioclase micrblaths; Hornblende present to -
exclusion of biotite is unusual in this type of rocke.

B.M.R. Reg. No. 64155072 A hornblende microdiorite

) This rock has an average grain size varying between 0.8 and 0.4
mmee It is particularly rich in euhedral yellow~-green hornblendel(BO to 40
per cent). The other major constituents are sirongly zoned plagioclase;
quartz. (5 to 10 per cent), chlorite, and: epidote.' The Plagioclase often has
;_myrmekitic ‘rims, and is partly saussuritzed "and sericltizedo A slightly
coarser lens of felsic material consists of almost completely saussuritized

plagioolase, epidotlzed hornblende and minor quartz.

‘B.M.R. Reg. No. 64155075 An altered horﬁblende'microgrqgodiorite !

This rock is mostly altered, the amphibole to a mixture of
actinolite, epidote and chlorite, the Elggloclas to sericite and zoisite.
Interstitial material is a mixture of quartz and alkali feldspar. The

accessories are ?ilmenite (0.2 mm. diameter) and sphene.

B.M.R. Rog. No. 64155066 A porggxgitic biotite microgranodiorite

- This rock contains common phenocrysts of strongly zonsd and931tio
glggioclase, typically 1.2~by 0.6 mm.. Many of the macrolaths have
myrmekite -like rims, compcsed of*.alkali feldspar and guartz. The groundmass
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itself oconsists for the most part, of intergrowths of these two minerals, with
a grain size normally within the range 0.05 to 0.1 mm.. Mafics form less than
5 per cent of the rock; of which biotite, often partly chlorite, is dominant.

Its pleochroismy; when fresh, is yellow to reddish-brown, and it has a ragged
appearance, due partly to incipient replacement by the groundmass. Opagues,
and apatite form the accessory suite, and the former; from the nature of its
alteration to sphene along rhombohedral cieavages, appears to be mainly
ilmenite.

B.M:R, Reg, Nos 64155068 A leucocratic porphyritic biotite micrograncdiorite

A specimen similar to 64155066, with rather euhedral Elggio—
clase (oligoclase-andesine) phenocrysts, showing éombinations of prism, side
and basal pinacoid. Typically normal zoned with oligoclase rims and
andesine cores, crystals measure an average 0.6 by 0«3 mm.. The matrix is

a graphic intergrowth of guartz and alkali fehdspar. Occasional flakes of

biotite are altering to green chlorite and granular sphene. Zircon; opagues

and apatite are the accessories. - The rock is cut by a veinlet, of maximum
width 0.02 mm. composed of alkali feldspar.

B.M.R. Reg. No. 64155079 A garnetiferous pyroxene granulite
(About 4 miles south-west of Inkerman Homestead )

This gneissose rock consists of a garnet-augite labradorite-
quartz aasemblaée, and it has a typical grain size of 0.3 by 0.15 mm. The
foliation is due to mineral banding plus elongation of quartz grains.

_ The garnet .is confined to certain mafic bands. It is
completely isotropic and frequently has inclusions of pyroxene amd quartz.
The pyroxene, probably augite, is colourless and semi-idioblastic; but much

has altered to clinozoisites The well twinned labradorite laths are also

altering to this mineral. The quartzes show evidence of strain in their
commonly biaxial optics (2V = 100). Sphene is a common accessory, as rather
sub-rounded grains,; 0.06 by 0,03 mm..

Field Geologist's Notes This rock occurs in the Inkerman Shear Zone; it has
probably been formed by metasomatism and shearing.
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B.M.R. Reg. No. 64155080 A garnet-wollastonite-diopside skarn
About 4 miles south-west of Inkerman - Homestead)

This rock represents a contact metamorphic assemblage, probably
pyroxene~-hornfels facies, showing a typical calcarecus group. The rock shows-
little evidence of foliation, apart from-some-parallelism of inclusions in
‘the garnet. The-garnet forms up to 50 per cent as 3.901k110bl&st1c background,
but discrete- euhedrons, over 1,0 mm. in diameter are-also found., It is
mostly isotropic and colourless, but it may be pale brown and anisotropic
showing excellent sector twinning. The fibrous to lathy wollastonite grains,
prominént in theéggrnet fields, are commonly altering to calcite. Diopside
forms- rather founéedwequ&nt-grains,~mostly &$~garnet inclusions, Quartz
occurauasmé-relic constituent, usually in pools of very irregular shape and
size distribution.. Plgggoclase is only present in trace ! amountaow'Zoisite
‘plus calcite are often promlnent as alteration products of the ?grossularlte

'garnet. v

:ThiBJSpQCimen, from the extensive nature of its hornfelsing, must
lie cloéevto-&Jgranitic mass, whereas-the previous specimen shows-only limited
thermal-effectss = ! _
Field Geolegistﬁa~mbte: This rock occurs-inwthemInkerm&n-Shegr Zone; it has
probably formed by metasomatic alteration of an originally dioritic dyke rock.
There is no field evidence to suggest that it is a true skarn; it might be
better named -simply a garnet-wollastonite-diopside- rock.

B.M.R. Reg No. 64155084 A quartz hornblende mlcrodiorite

(Thiree and a half miles south-west of Inkerman
-~ -Homestead)

This rock consists, like 64155083 (p. 50), principally of plagioclase.

and hornblende., The composition of the plagioclase-is difficult to determine,
but albite twin extinctions ‘suggest andesine. Phenocrysts, up to 0.6 by 0.3 mm.
are altered to patchy epidotq/bhlorite areas with cores of deep red, isotroﬁic
limonite. | '

i The -amphibole- (yellow to-yellow-green) has-a-slender lathy habit,
typlcally-o 8 by 0.04 mm.. Sphene, is again a-very common accessory, up to
0.6 by 0.2 mm., with inclusions of euhedral hornblende, supporting earlier
evidence of a-moderately late crystallization. @uartz forms up to 10 per
cent of the rock, mostly interstitial, signifiéantly'in association with the
larger sphenes, _nggues, glways angular, are unevenly distributed, and on

>

'o’
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rare occasions achieve phenocryst dimensions (1.2 mm.)

B.M.R. Rego. No. 64155085 An altered hormblendite (About 3 miles south-west of
Inkerman Homestead)

‘This rock consists almost entirely of primary green hormblende,

and abundant secondary epidote with some fibrous uralite.. The amphibole,
yellow to pale green,forms interlocking anhedra, averaging 0.3 to 0.5 mm. in
length. Sphene is a common accessoryy while a small amount of quartz is

present interstitially..

This ultramafic type pfobably results from gravity concentration
of a dioritic rock, rather than a late stage alteration of a pyroxenite.

B.M.R. Reg. Nos 64155086 An alkali leucomicrogranlte
(About 2% miles south-west of Inkerman Homestead)

This specimen is composed of guartz and microcline perthite,
with a small amount of oligoclase feldspar. It has the usual hypidiomorphic

equigranular texture, with grain'sizes between 0.4 and 0.8 mm.. Opague rhombs
occur as accessories, while four colourless grains of anhedral 7garnet with a
maximum dimension of 0.1 mm. were observed in close association with each other.
If a primary product, not uncommon in leucocratic igneous intrusives, it
probably is of spessartite composition. Foliation or gneissose structure in
the hand specimen is not apparent in thin section, due to its orientation.
Field Geologist's Notes Specimens 64155085 amd 64155086 come from within the

Inkerman Shear Zone.

B.M.R.. Reg. No. 64152_25 A granodzorlte gneiss (About 5.miles north of
" Plumtree Homestead) '

. The Tough follatlon in this rock is mainly due to felsic and
mafic banding- Plagioclase, of sodic andesine composition, forms over two
thirds of the total feldspar content, but has been-actively replaced in par®
by potash feldspar, which shows neither microcline nor perthite textures. The

replacement may be. accompanied by extensive myrmekitlc structures; in the form
of guartz rods. penetratlng the plagioclase, accompanied by abundant micro-
‘granular quartz, due probably to shearing and recryatalllzatlono The plagio-
clase crystals attain a maximum size of 4. 0 by 2:0 mm. while quartz anhedra
rarely exceed 0.5 mm. diameter.
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The mafic layers consist of biotite and hornblende with one or the

other dohinant, with numerous accessories. The biotite is usually green,
'while the amphibole is yellow to deep green. Both hévéhfﬁther anhedrai fdrm,
ard are usually partly chloritized. Sphene is particulafiy commony either
as. large primary anhedra or as microgranular alteration products of blotlte
and chlorite, which involves redistribution of Ti, Ca, and Si. Zircon is
a common accessory as stubby crystals, whilst apatite is muéh rarer, and

" opagues are almost absent. ' ' #

" B.M.R. Reg. No. 64155082 An altered microgranodiorite (Seven miles south
_of Mt. Inkerman) | :

This. rock contains few fresh primary minerals apart from guar tzr
Plggloclas laths, averaging 0.3 by O.1 mm. are usually partly altered to a

mixture of saussurite, carbonate and sericité. Cloudy potash feldspar forms

an important part of the groundmass, typically graphically intergrown with
quartz. Semi-spherical opaque grains (0.3 mm. diameter) are rather common,
as is allanite, with a distinctive yellow to’blood. red pleochroism, Its |
irregular form and association with secondary epidote, suggests a similar ’
origin. Sghe is very common and together with ublqultous secondary chlorite

represents the mafic constituents.

B.M.R. Reg. No. 64155096 An altered microadamellite
(About 2 miles north of Plumtree Homestead)

Plagioclase phenocrysts in this rock, of oligoclase-andesine
composition, are common, and average 1.0 by 0.4 mm.. The rest of the specimen
consists of quartz/potash feldspar groundmass with myrmekitic textures around

feldspar inter-contacts. Primary mafics are repfesented by chlorite,
epidote and carbonate, probably pseudomorphing amphibole. Opaques, 0.06 mm.
average diameter, are mostly, ilmenites altering to leucoxenic bxoducts.

Apatite is the only important accessory.

B.M.R. Reg. No. 64155097 An altered microadamellite (Avout one mile north
:  of Plumtree Homestead) )

A rock closely comparable with the previous specimen. Thefglggio—
clase phenocrysts are more plentiful, while the pinkish (hand specimen)
groundmass is dominantly potassic. Areas of secondary chlorite contéin
exsolved opague material. The presence of these opaques usually indicates
derivation from an amphibole rather than a mica, and relict fragments of pale
hornblende were observed confirming this.
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B.M.R. Reg. No. 64155128 (2.7 miles north of Mount Benjonaey)

This rock is an altered alkaii—granite, It consists of an inter-

penetrating mass of amphibole crystals intruding feldspar ard quartz phenocrjsts.
The feldspar is mainly alkaline (orthoclase). It is present in relatively
large subhedral crystals which show considerable alteration. Irregular

patches and blebs of &uartz surround these phenocrysts and rarely completely
enclose them. Plagioclase has a similar development to the alkaline counter—
part but is much less sbundant. At some time, following crystallization it
appears that the rock has been subjected to a stress system and aldng,the
resulting fractures extensive development of a green'pleochroic clino~-
amphibole has taken place. The optical properties suggest it to be a member
of the tremolite-~actinolite series most probably actinolite. The ?actinclite
ig associated with quartz and rare epidote. The mechanism of emplacement of
tﬁe aﬁphibdie is open to conjeéture as the detailed field relations are
unknowﬁ; However the following are suggestions:

1e The intruded magma fractures the country rock and on cooling
incorporates part of the country rock. These become altered by granitic
aolutiqna to aniphi'bole°

2, Post crystallization stress system causes disruption and fracturing
followed by the emplacement of amphibole by ?hydrothermal solutions.

The thin section indiéates that a certain amount of the amphibole
entered along fractures, however it also appears that larger blocks have been
incorporated as a whole. The amphibole actinolite is characteristically
formed in contact metamorphic deposits amd the petrologist is of the opinion
that the amphibole represents areas of contact metamorphosed. country rock
incofporated in the magma. Actinolite is also found as a replacement of
pyroxene in igneous rocké but it is appareﬁt that this deposit has not been

derived from altered pyroxene.

B.M:Ro Reg. No. 64155125 (3 miles north of Mount Benjonney)

This rock is an adamellite consisting of a coarse-grained aggregate
of guartz, alkali feldspars and plagioclase. It is similar in composition amd

structure to a specimen (64155139) from an adamellite mass five miles south
of Mount Benjonney (BOWEN Sheet area). In 64155139 the feldspars have been
altered to sericite along cleavageltraces and fracfuresg and opaque minerals
have segregated in theée areas; the quartz contains numerous rows of minute
bubble-inclusions along pérallal fractures. In 64155125 there is evidence

- of slightly greater alteration of the feldspars;' the quartz grains are free
of inclusions and tend to form an interlocking mosaic. The alkali feldspars
are present as large euhedral crystals of orthoclase and incipiently develoﬁed
microcline. The plagioclase exhibits marked zoning and is present as large,
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tabular, euhedral crystals. .Their composition varies from andesine to albite
(i.0 approximaxeiy An32 to AnA). The mafic constituents of this rock include

opague minerals, clinopyroxene (augite)9 horhblende, and the accessory minerals

. are zircon, apatite and chlorite.

The. quartz grains have been severely fractured but these have been
_infllled by recrystallized secondary quartz. The amphibole (green hornblende)
has been partially chloritized. This and the clinopyroxené are
early formed minerals often found 1ncluded in the feldspar and quariz.., 0paque
minerals appear_tb be a late phase. They are often found in association with
the mafic minerals. but when they occur included in quartz and feldspar a
distinct reaction rim has developed sbout -them, forming a halo of . alteration
_products.. The feldspars exhibit alteration. The majority are altered to
serlclte, chlorite and carbonate along cleavage traces, parting fractures and
around ‘the marginsa This obliterates much of thelr structure and imparts a
dark colouratlon to them. .The altered nature of the rock amd its composition
suggest it has been subjected to kaolinization by’pneumétolysis%

BoM.R. Reg. Noo 64155126 (3.5 miles N.N.E. of Mount Benjonney)

This rock is an alkali-granite comsisting of a coarse grained
aggregate of guartz and alkali feldspar with minor plagioclase and mafic

minerals. The alkali feldspars have the composition of orthoclase and exist

as large subhedrai to euhedral grains set in a recrystallized quartz matrix.
Plagioclaaelexists in somewhat smaller grains and exhibits albite and pericline
twinning. The plagioclase is partially altered but appears to have the
composition of oligoclase. The quartz grains have an irregular shape and are
free of inclusions. However they are severely fractured and along these

fractures incipient development of sericite and chlorite has occurred. Along

. one major fracture which traverses the rock numerous grains of tourmaline
have recrystallized together with minor amounts of chlorite. The mechanism
of introduction of the tourmaline is difficult to envisage but 'it is almost
certainly a secondary structure. The rock has a very low percentage of
primary mafic minerals. Opaque minerals which occur in small euhedral grains

are the only minerals present in more than accessory amounts. The other

primary mafic minerals include incipiently developed clinopyroxene and brown
biotite. However the rock has. a dark pafchy colﬁuration imparted to it by the
presence of extensively developed secondary minerals. The majority of the‘
alkali feldspar has been incipiently altered along cleavage cracks, fractures
and margins to sericite and minor chlorite. Plagioclase is-similarly affected
although seritization shows a prefeienpa for particular zones within these
crystals. Occasionally extensive alteration of feldspars occurs. The
resulting grains become poikoliﬁically included in numerous minute.fiakes and
laths of green biotite, tourmaiine, muscovite and opaque minerals. The effect
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of alteration is to impart-a dark colouration to the feldspar crystals. .The

. alteration shows a tendency to occur in zones throughout the rock.

The relationship of the altered feldspars to the remainder of the
rock and the nature of the products of alteration suggests that it has been
due to pneumatolysis i.e. following the final comsolidation of the magma the
fugitive constituents have been released and by escaping through joints and
other fissures, effect striking changes in the mineral composition of the
parent rock. If the products of alteration were not considered this rock

could be classified as a leucogranite.

Undivided Palaseozoic Granitic Rocks
(Pzg)

A'-.’M?Bn L.. . ) : )
B.M.R. Reg. No. 641551043 An intensely sheared adamellite
(At the western end of Gregory Range.)

_ This leucogranite has been intensely brecciated and sheared. The
resulting grain sizes vary from greater than 1.0 mm to less than 0.015 mm,
with a strong orientation developed in the direction of shear. This is cut
by coarse fractures filled with carbonate. However most minerals are still
fresh, with the potash feldspar exhibiting microcline twinning. Quartz has

of ten recrystallized, in very elongate grains but is also very fine grained,

Plagioclase (oligoclase) tends to ocour as larger broken fragments. Opaque
material now forms narrow stringers in the shear planes associated with

finely crystalline biotite.

B.M.R. Reg. No. 64155094 A biotite microadamellite (About 4 miles east of
Rangemore Homestead)

Quartz, perthite, plagioclase (oligoclase) and biotite are the

major constituents of this rock. The first two minerals are usually associated,

semi-graphically intergrown. Plagioclase forms square to lathy crystals,
strongly zoned (1.2 x 0.8 mm.) with albite rims, when in juxtaposition with
potash feldspar. The perthite anhedra rarely exceed 0.8 mm., and their
albitelexsolufion lamellae are rather coarse. Biotite (less than three
percent), pale yellow to dark brown, forms fresh elongate flakes, associated

with opaques, apatite, and zircon. The apatite and zircon prisms are

unusually enhedral, angular rather than rounded. Epidote and chlorite are

secondary products of biotite, sericite of plagioclase.
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B.M.R, Reg. No. 64155098 4 leucomicroadamellite . .
(About 2 miles N.W. of Plumtree Homestead)

- Consists essentially of the felsic minerals,.glggioclase
(oligoclase), potash feldspar,. and quartz, with a maximum grain size of 0.8 mm..

The feldspars are quite fresh; the potash feldspar develops. microcline
tﬁinning and some coarse perthite. It only rarely replaces the plagioclase.
Quartz forms either anhedral grain clusters or-tiny bleb inclusions in
potash feldspar. The coarser material exhibits strong strain shadows.

Opagues form 1 to 2 per cent of the rock; varying from 0.5 to
0.15 mm. diameter, associated with partly metamict zircons, of similar

dimensions. Biotite is present in very minor guantities.

- BoM.R. Reg. No. 64155088 A porphyritic rhyodacite -

(About 3 miles east of Rangemore Homestead)

This altered rock contains phenocrysts of clouded plagioclase
laths (1.0 x 0.15 mm.) and euhedral to anhedral (resorbed) quartzes 8, with
spherulitic-rims. Rare opague phenocrysts have narrow muscovite rims.
Biotite phenocrysts are now represented by euhedral pseudomorphs of green
chlorite. Spherulites are particularly common in the groundmass, averaging .
about 0.2 mm. They may consist of sectors or have a uniform orientation,
even though their habit is apparently fibrous. Their composition cannot ﬂ
be determined with certainty, but refractive index observation suggests they
are a mixture of quartz and Toligoclase plagioclase, and represent quickly

cooled magma. Potash feldspar is identified in the groundmass by staining.

B:M.R, Reg. No, 64155089 An altered porphyritic rhyodacite
" (About 3 miles east of Rangemore Homestead )

This is a similar specimen to the previous oney but contains
sericite instead of chlorite, and has widespread branching threads of opaque
material. Staining again shows the groundmass to be potash feldspar rich.

B.M-R. Reg. No. 64155090 4 graphic microadamellite
(About 3 miles east of Rangemore Homestead)

‘This rock is altered enough to prevent the determination of the
composition of the feldspars. Quartz and two feldspars, are intergrown semi-
graphically, with the former occﬁpying about one third of the rock volume and

the latter two thirds. The grain size range is between 0.3 and 0.5 mme but
| there is iittle tendency to idiomorphism. Opaques are ubiquitoqs, either as

s
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fsquare crystals or as thread-like lengths, assoclated with chloritized mica

flakes.
Collector's Notes POBsibly a dyke rock.

O

B. M.R. Reg. No. 64155092 A blotite microsdamellite
¢ (About 3 miles east of Rangemore Homeatead)

']

This rock has a somewhat simllar composition to 64155088, 64155089,
64155090 and 64155091, but its texture is more olearly hypabyssalg with lathy
plagioclases (0.5 x 0.1 mm.) intergrown with allotriomorphic quartz. . Staining
indicates the widespread occurrence of potash feldspar in the rock. Biotite
(2=3 percent) is now mostly chloritized. QOpaques form 1 to 2 per cent,'ahd
apatite is a common accessory. ' ‘

With the plagioclase in these hypahyssal and volcanic rocks raiher
altered, rock nomenclature is necessarily vague. Thua the. adamallite group,
where neither feldspar is dominant, has been used to describe altered acid
igneous rocks. - |
Collector's Notes Possibly a dyke rock

B.M.R. Reg. No. 64155099 A breociaied adamellite

(About 3 miles south of Plumtree Homestead Bowen Sheet
Area).

. This granite is intensely brecciated and recrystallized, yet most
of the feldspar is reasonabfy fresh. Many crystals are broken into separate
disorientated fragments, but larger rock fragmenfs are also present. idote
clinozoisite occurs throughout as matrix material. The largest mineral
fragments are of quartz, up to 0.5 mm. diameter, and'they invariably show

gevere strain effects.

B.M.R. Reg. No. 64155063 A spherulitic rhyolite porphyry (The Rocks)

Phenocrysts, often untwinned, of plagioclase constitute about 50
per cent of the rock volume, together with their often extensive spherulitic
rims, which have an average diameter overall of about 0.5 mm.. Staining tests

indicate that the spherulites may be potash feldspar. The apparently radiating

fibres have one orientation; and thus represent a single crystal rathéf than
a number of fibres. The groundmass.is very fine grained, averaging about 0.03

MNe e

Opaque material is the only important mafic componenﬂuu?nd from the
hand speclmen appears to be mainly gxrite¢ Secondary chlorite/bgidofe are the
only other mafics. Zircon is a not uncommon accessory. Quartz, abart from

being prominent in the groundmass, may be a core to a spherulite.

1
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Field Geologist's Notes This rock, and 64155064 and 64155065, are from the
same dyke. It is felt that these rocks should more properly be called rhyo-

dacites

B.M.R. Reg. No. 64155064 A spherulitic rhyolite porphyry (The Rocks)

+ This rock is closely comparable with the previous one. Plagioclase
phenocrysts typically measure 1.2 by 0.8 mm.. Rare guartz pheﬁpcrysts also
occur as cores (1.0 mm.). The groundmass is slightly coarser at 0.06 mm.
average. Of this sequence from The Rocks]the-first seven rocks --641550663ﬁf
68; 70, 72,'75, 765 77 - are obviously closely related. The other two may be
volecanic equlvalents but are too altered and flne-gralned for a decls1on. r*

B.M.R. Reg.-No. 64155065 A porphyritic felsite (The Rocks)
" This rock consists of large (1;6 X 0.8 mm.) plagioclase phenocrysts,
now almost completely altered to serieité,‘epidote and carbonate, scantily -

distributed in a felsitic or cryptocrystalline leucocratic matrix.' Scattered
through this are tiny flakes of chlorite; and some porous opagque material.
The groundmass occupies at least 95 per cent of the total rock volume.

_E¢MnR. Reg. No. 641550?8 A porphyritic microadamellite (The Rocks)

This rock contains between 10 and 20 per cent reasonably fresh
plagioclase (oligoclase) phenocrysts (1.0 x 0.5 mm.) mostly zoned but rarely
twinned in a matrix composed of plagioclase microliths cemented by a graphic
(alkali feldspar/quartz) matrix. Occasional biotite phenocrysts, may be only
partly chloritized and have, when fresh, a yellow to reddish-brown pleochro;sm.
Green biotite is present as a preliminary stage of alteration, while sph ene
is associated with the secondary chlorite.

" The feldspar phenocrysts are often extensively penetrated around
their rima'by alkali feldspar. The microliths which average about 0.25 by 0.05mm.
often have spherulitic~like structures surrounding them, comparable with some
earlier mentioned rhyolites, 64155063 and 64155064. The textural evidence.-hére
is compatible with an intrusive rather than extrusive origin. |
Collectors Notes This rock is equated with 64155063, 64155064 and 64155065
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B.M.R. ‘Reg. No. 64155042 (North-western slopes of Kelly's Mount)

This is a biotite granite; of normal hypidiomorphic inequi-

. granular texture. Microcline perthite, as large (4ooumm.) fresh anhedral crystals

quartz, subordinate plagioclase (albite-oligoclase), and biotite are the
major constituents. The plagioclase shows incipient sericitization while
the well twinned K feldspar is often cloudy. Biotite, with a straw yellow
to deep brown pleochroismy has an elongated flaky habit, typically measuring
3.0 x 0.5 mme; and is altering to yellow chlorite and acicular rutile.
iircon is the. only importént accessory, as rather poorly shaped grains,
associated with opagues, and also muscovite; which is an anomalous associa-
tion.

B.M.R. Reg. No._641'55043 .(Qua.rry just north of The Rocks)_

This is a normal biotite adamellite, composed of oligoclase

plagioclase, perthite; guartz, and biotite, now mostly altered to chlorite

and epidote. Plagioclase which may be square (2.5 mm. diameter), or lathy
(1.2 x 0.8 mm.), is heavily zoned and not always twinned. K feldspar and
quartz are usually intergrown semigraphically; with rare quartz individuals
measured af 1.0 to 2,0 mm. diameter. The biotite appears to have been
replaced by potash feldspar on some occasions. The gquartzes invariably show
strain shadow extinction, and are slightly biaxial. Opague clusters contain
individuals which tend to be euhedral, and are associated with rare columnar

apatite and stumpy zircon.

B.M.R. Reg. No. 64155127 (0.5 miles S.W. of Mount Woodhouse) "

This rock is a granophyric alkali-microgranite. It consists

of an equigranular mass of feldspar and quartz crystals together with a
minor percentage of mafié minerals. The quartz is present as irregular shaped
composite grains sometimes interstitial to the feldspar and sometimes lobed -
into it in a manner suggesting replacement. The quartz is virtually free

of inclusions apart from rare apatite amd equally rare bubbles which become
included along early fracture planes. The majority of the feldspar is
alkaline although isolated patches of plagioclase exhibiting albite twinning
are found. The plagioclase has the approiimate composition of andesine

. (An35) and occurs as small subhedral crystals randomly distributed throughout
the rocke. The'alkali feldspar occurs as anhedral to subhedral crystals of
microcline-microperthite, microcline, and perthites with sodium exsolution
bodies in a potassium base. All gradations between these forms appear to be
present and in some cases it is impossible to distinguish“betwaen them. An
incipient granophyric texture is developed by the mutual intergrowth of
quartz and feldspar. The mafic consfituents of the rock are present to an

extent of less than 5 per cent. The principle mafic minerals are a pale

green clinopyroxene (faugite), epidote, with a high iron content (probably
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-derived from Ca of altered plagioclase), opaque-mine;alé, altered brown biotite

(giving sphene and chlorite), chlorite and irgipiently developed kaolinite.
The feldspars have been partially altered, ooésibly'by pﬁeumatolysis, along
cleavage traces to kaolinite. These render the orystals“partially opaque ond
impart the dark colouration to the rock. Along intefgranﬁiar boundaries and
rare fractures which have developed in the rock finély disseminated iron
oxides,; chlorite and sericite have crystallized.-

g

B.M.R. Reg. No.odﬁiﬁﬂg (One mile north of Mount Woodhouse)

This rock is a granodiorite. It consists almost wholly of equi-

_ granular plagioclase crystals. The composition of the plagioclase corresponds

to a caleic ollgoclase (approximately Anza) The orystais are freoo and the
only 1nclusions present within them are minute apatite rods. Inclusion free
gquartz occupies irregular intergranular spaces. In some areas of the rock
percolating solutions have entered between the grain contacts and deposited

' flnely dlssemlnated iron oxides. The principle mafic constltuent 15 the
amphibole, oonmon hornblende. It has orystalllzed in platy fibrous aggregates
along 1ntergranu1ar cav1tles left by the already crystallized feldspar. Quartz
is the last to orystalllze and infills the remaining cavities and 1no1plent1y
replaces parts of ‘the amphlbole. . _pgque minerals constltute approxlmately 1

per cent of the rock and are found in close aasoolatlon w1th the amphibole. S
Accessory minerals whlch are randomly dlstrlbuted include ohlorlte and 21rcon.

An alteratzon product of calcium rich components 13 a llght coloured egldote. | | 0
The suggosted petrogen931s iss feldspar, opaques, amphibole, quartz, o o
mcipiently developed alteration products. The grain B:Lze is relat:l.vely fine
for’the granodlo;ite, ‘

B.M.R. Reg. Noo 64155129 (Two miles N.W. of Mount Benjonney)

This rock is a granodiorite. It conslsts of a mass of graphically

1ntergrown guartz and feldspar throughout whlch is dlstrlbuted phenocrysts of
alkali feldspar (orthoclase), intergranular quartz, rare plag:oclase, epidote,
chlorite (?Benninite) and other micas. Thero are no opaque minerals. The

-plagloclase is a calcie ollggclase and is found partlally altered to egidot .
‘The "alkali feldspar has been 1noip1§ntly kaolinised and as a result appears
cloudy in thin section. The intense green pleochroic chlorite (penninite) is
found in smoll anhedral grains in close association with the epidote. Biotite |

is commonly found severely altered to chlorite and incipient epidote.

L.
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Inoipiently developed opague minerals are often associated with this aitera~
,

~tion. It abpears that alteration has taken place subsequent to crystallization,
- probably by hydroﬁhermal solutions. Elongated apatite rods are occasionally
found included in the quartz grains. In some places it appears as if
- biotite is growing aecondaril& at the expense of feldspar.

B.M.R:'Reg. No, 3415512QI‘(0ne mile N.W. of Landers Creek Homestead)

" This rock is a granophyric alkali-granite. It consists of a
coarse grained aggregate of alkali feldspars many of which contain numerous

masses or blebs of guartz intergrown with them. Thesey, in thin section,

impart tﬁe granophyric texture to the rock. The feldspars appear to be

variable in composition. Some exhibit pe?fect grid-iron twinning and hence
are classified as microcline, others are microcline-microperthites. ther
alkali feldspars are of an indefinite character. Some exhibit a "strained"
polysynthetic twinning and are thought tp:have sufficient triclinicity to be
classified as microcline. Others are probably orthoclase. Quartz, as well

a8 recrystallizing simultaneously with the feldspar, occurs as 1argeflakes

and compound grains surrounding the feldgpars.‘ Long.péedle—like inclusions
of apatite are commonly included in the quartz_graind; No_plagiodlase could
be identified with certainty. The mafic oonatituents of the rock are
present to an extent éf less than 5 per cent and, in the mgin;lare_pighly
altered. The main constituent is an gltered biotite. which now appear3  »
golden brown. The colouration is due,. in part, -to the alfqratiqn_products“
(sphene and_chlorite) and in part to oxidised irén 3150<poaéibly derived |
from the altered biotite. Rare minute opaque minerals are found aoéttered,

throughout the slide. One large orystal of quartz was observed which

contained numerous acicular needles of a pleochroic green mineral. These had
tctiona The needles were not rutile although they imparted

a "rutilated" appearance to the grain. Their composition could not be 2

an inclined exti
determined because of their minute size but are possibly apatite.

The effect of stress being operative during the recrystallization
process is apparent in the feldspars. These show perfectly formed kink bards.
It is apparent that these kink bands have developed while the rock was in a
crystal mush because newly recrystallized material surrounds those crystals
which exhibit the phenomenon. The feldspars in this rock are relatively
unaltered as compared to those of other examples in this suite.
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B.M;R.xﬁeg; No. 64150038 Granophyre. (Mt. Dalrymple)

Tabular to sub-tabular phenocrysts of moderately sericitized
albite, and a few of rounded, moderately strained quértz, are enclosed in a
granophyric groundmass composed of quartz and alkali feldspar. A few clots
of epidote and smectite are present. '

Undivided Palaeozoic Basic _ .
Plutonic Rocks
(Pzt)

A.MID'LO '
B.M.R. Reg. No. 64155134 (3.5 miles E.S.E. of Mount Benjonnéy)f_

This rock is an olivine micro-gabbro. The rock exhibits a well

developed xenomorphic granular texture with mutually interfering crystals of
lagioclase; augite and olivine. The olivine grystals are large and show
visible parting fractures along which incipigﬁiusapon@ary‘altaration to
antigorite and mgggetite has occurred. Surrounding each of the olivine
phenocrysts is a reaction rim. The early cryétéilizing olivine has reacted
" with the still molten magma to form sericlte, and chlorlte and finely ]
dissem;nated oOpagues.:. ‘The clxnopyroxene auglte is more sbundant but forms . -
slightly smaller crystals. Filling all interstitial® spaces between the
~ olivine and the augite are numerous twinned plagloclase erystals. They
correspond to a composition of labradorite (approxlmately Ansa) Inc:l.plent
alteration to sericite and chlorite has occurred along cleavage planea and
parting fractures throughout the rock. ' The rock is devoid of hypersthene.
The mineral proportions visually estimated are 45 per cent feldspar, 40 per
cent augite, 10 per cent olivine and 5 per cent accessory chlorite, sericite

and opaque minerals.

Upper Carboniferous Volcanics (Cuv)

A.M.D. L.
B.M.R. Reg. No. 64155113 (Mount_Woodhouse)

This rock is an andesitic tuff. It consists of a mass of sharply

angular to sub-rounded volcanic rock fragments set in a fine-grained
devitrified glassy matrix. The fragments have a wide size distribution

ranging between 2 and 8.5mm.. The majority of the included fragments appear
to have a common origin. They are fine-grained and consist of numerous,
fibrous, needle-like phenocrysts of feldspar set in a fine-grained glassy
“matriz. The feldspars themselves are of.'an indeterminate composition but

poorly developed twinnihg indicates the majority of them to be plagioclase.'
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';The fragméntaJare saturated. Depending on the composition of the plagioclase

these fragments may be classified as dacites or andesites. DMNany of the

rock fragments have been partially altered to epidote. This gives a greenish-

" yellow colouration to many of the fragments in thin section. Epidote coats

many of the feldspar grains, has crystallized along fractures and is rarely
present as crystal aggregates. The ubiquitous'occurrencé of epidote appears
to suggest a Ca rich phase and for this reason it has been assumed that the
fragments are indeed andesitic.. Throughout the devitri}ied glassy matrix

isolated laths of feldspar occur together with angular guariz frggmants and

rare powdered opaque minerals. Epidote has dgveloPed'és a deuteric replace~
ment of feldspar together with chlorite and incipiently de?eloped kaoliﬁ;ﬁg.
A subparallel orientation of segregated elements in the devitrified glassy
matrix islsuggestive of flow and this may be a partially welded tuff.

o

B.M.R. Reg. No. 64155131 (6 miles N.W. of Mount Dalrymple)

This rock is a rhyodacite . It consists of a saturated mass of
altered feldspar laths, deuteric epidote, a colourless amphibole (2tremolite),

incipiently developed sericite and muscovite, pale coloured biotite, chlorite

amd finely disseminated opague minerals.. The feldspars present have been

subjected to widespread alteration which makes an interpretation as to their
ofigiﬁél”cbmpoéifibn difficult. However, from the shape and form of the
crystals and the.poorly defined twinning that is: exhibited ‘in some instances
it has been'concluded that both feldspar types are present.’ The feldspars
exist as narrow elongated’ laths and short stubby laths and they have an ill-
defined subparallel orientation. Infilling all interstitial spaces between
the laths are irregular shaped quartz masses. The remaining minerals - epi-
dote, muscovite, sericite, chlorite - are secondary amd have probably arisen
from the original deuteric alteration of the rock. Incipiently developed
biotite is the only pimary mafic mineral phase, apart from the rare opagues,
that occur throughout the rock. Rarely minute vesicles infilled with epidote
and secondary silica are found. Rare enlarged euhedral phenoérysts of alkali
feldspar are found randomly distributed throughout the rocke.

The deuteric alteration that has taken place has caused the
kaolinization of the feldspars and imparted the dark colouration to the rock.
Field Geologist's Note: This rock is probably -a dyke or small mass intruded
into the UWmamed Granitic Rocks (Pzg). ‘
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B.M.R. Reg. No. 64155148 (5 miles N.W. of Landers Creek Homestead)

This is a tuffaceous rock consisting of isolated crystals'of__

 partially replaced and altered feldspar together with quartz set in a

devitrified glassy matrix. The degree of alteration dbes not permit a

determination of the composition but the feldspar appears to be ?sanidine.

The silica is possibly cristobalite. The feldspar has been severely

1_ altered to sericite and saussurite. Some crystals have been completely

replaced. Very fine cracks-amd fractures traverse the rock and along these
preclpltatlon of flnely disseminated iron oxides has taken place. The
devitrified glass has no structure although rarely 1t appears to be
traversed by minute elongated quartz lenses which have.a sub-parallel
orientation. These possibly represent former flow lines. Areas of the
devitrified glass show a completely different structure. In areas which

have been exposed to outside influences a pronounced spherulitic texture

has developed. At first glance these appear to be detrital fragments but
close observations indicate them to be segregations from the matrixs Their
margins are intergrown with the matrix and it is apparedt that the segregations
have qccurred by a different means of cryatéllizationé- The feldspé} phﬂnocfj—
sts have' a sub-parallel orientation within the glassy matrix-wh;ch parallelé

‘the hair-like -segregations of quartz. Carbonates have infilledanumeroﬁé

fractures similar to those infilled by iron oxidess -

This rock is a welded tuff. It -conmsists of feldspar and guartz
Ehenoc;gsts and rock fragments set in a devitrified glas sy matrix. It is very

31milar to 64155148. The feldspars are primarily.alkaline. The groundmass
consists of a crypto-felsitic mass of feldspar amd quartz which has been '
subjected to alteration. There are two main types of rock fragments, The
first are altered glass ejectas They now consist of devitrified gléss whiqh
has been partially or almost wholly converted-to sericite and quartz. It
appears that these fragments have been ejected by an explosion ard have become
incorporated in molten magma. The temperature amd overburden has caused'them
to.become viscous and as a result has contorted and disrupted their original
granular shape. Secondly quartz rich fragments exist. The origin of these
cannot be determined with certainty. Rarely these are unaltered and fresh
but commonly are found fractured with seriéitic, devitrified glass infilling
the fractures. The "primary" glass has also been subjected to incipiént
alteration forming sericite. This occurs in thread-like sub-parallel veins
which give the appearance of flow. It is possible that these may represent
distorted glass shards subjected to weathering similar to that affecting the

- glassy fragments. ' The ratio of rock fragments to glass would be approximately

3370
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B.M.R. Reg. No. 64155150 (5 miles N.W. of Lanlers Creek Homestead)

This rock is identical with No. 64155149 except that the texture
-is more finely defined. The only difference is in the composition of the
rock ffagments. As well as those previously mentioned fragments of ‘
Twelded tuffs can be seen. These suggest that a former volcanic phase has
been operative before the formation of this deposit.

B.M.R. Reg. No. 64155122 (4 miles N.N.W. of Landers Creek Homestead)

]

This rock is an acid volcanic which has been suﬁjected to low-
grade metamorphism. It consists of numerous, relatively large;, well rounded
to angular quartz grains randomly distributed through&qt a fine—grained,
recrystallized groundmasg. The size distribution of the larger grains lies in
the range 0.1 to 0.47 mm.. The groundmass is made up of minute completely
recrystallized qugrtz and feldspar grains together with muscovite, sericite,
chlorite and aggregates of finely disseminated iron oxides; The larger grains

of quartz are inclusion free except for rare rods of apatite, but the smaller
onea; found in the matrix, have numerous inclusions of opaques, apatite and
tourmaline. Virtually none of the quartz grains-- small or large élshow
uﬁdulése extinction. There is a slight parallel elongation of the quartz
grains. and & tendency for elongatlon by recrystallization in this direction.
There is no marked foliation although the mica elements of the matrix have a
tendency toﬁérds}sub—parallel orientation. Accessory aggregétes of opaque
minerals are randomly distributed throughout the groundmass. The low grade
metamorphism and accompanﬁing recrystallization.haé caused thﬁwrock to become’
‘highly compacted. '

B.M.R. Reg. No. 64155132 (4 miles north of Landers Créek Homestead beside

main road).

This rock is a guartz-muscovite-chlorite-sericite schist. It
consists of abundant gquartz, with muscovite, opaque minerals, feldspar and

= : grains
minor gericite. The quartz has been substantially recrystallized. The qua*tz/

have a size dlatribution in the range 0.02 to 0.7 mm. Layers of coarse
grains a.ltemate irregularly with lwers of fine grains throughout the rock
and impart a distinctive, finely laminated texture to the rock. It appears'
that shearing has taken place along numerous finely spaced shear planes.
Foliated muscovite has formed? along the severely‘fecrystallized planes, in
large plates. The size of these plates indicatesthat recrystallization has
been prolonged and that no further &eformation has taken place. A further
indication of shear is the extended nature of many of the quartz grains and
the evidence of infernal shearing within many of the grains. Muscovite also
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~occurs as long needle-like laths throughout the finer grained layers and

- exhibits incipiént schistosity as evidenced by their subparallel orientation.
Chlorite ocours in irregular elongated masses within the coarsely recrysta-—
1llized layers. The opaque minerals are aggregates of finély disseminated
iron oxides (ferric oxides) amd these impart the pinkish colouration to the
rock. Accessory epidote is also found in these layers together with alkali

~ feldspar ar which contains numerous sericitic inclusions.

Field Geologist's Note:s  This schist probably is a highly siliceous volcanic

rock which has been strongly sheared bj-the Woodhouse Fault, and recrystallized

by thermal métamorphism associaﬁei with the late Palaeozoic microgranite

immediately'tc_the south of the fault,. :

B.M.R. Reg. No. 64155121 (4 miles N.N.W. of Larders Creek Homestead, on
northern side of the Woodhouse Fault).

"' This rock is an extensively recrystallized acid volcanic which
has been subjected to low-grade regional metamorphism. The recrystallization
has destroyed the original volcanic teiture'gnd has taken place under stress.
This has caused the grains to become elongated in the direction of stress
release. At intervals of approximately 0.3 mm. planes along which,excéssive
recrystallization has taken pléce are apparent. Randomly'diétributed
throughdut:the gﬁanbblaatiq grdundMaés of.quartz and feldspailaré rare,’
isolated, large feldspar crystals. The only othér components of the rock are
micas which are pleochr01c brown and green blotita and 1nclplent1y developed.

muscovite and serlciteo

Metamorphism has been induced synkinematicaiiﬁ-and,has attained -
the quartz-albite-epidote.biotite subfacies of regional metamorphism (green-
schist facies). - Sheariné'has caused the development of an incipient
ébﬁisfosity. " Biotite together with the other micas has formed; during
metamorphism,'barallel to the shear planes. Incipient foliation is evident.

Aggregations of opaque minerals are associated with the biotite.

B.M.R. Reg. No. 64155108 A foliated quartzite (East of the Burdekln River,
at the southern edge of the Sheet area).

This fine-grained rock consists entirely of angu;ai-guarfzhgrains
averaging about 0.03 mm. with strongly oriented threads of sericitic material
giving the rock its metamorphic character.

g S
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_appears to contain gbundant potash feldspar (staining). The irregularly shaﬁed
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B MnRt
B.M.R. No. 64150032 Hornfelsed acid potphxzx“‘ Mt Dalrymple

o

o . : ¥ ‘

I ! I
The rock has an inequigranular, gréﬁoblaatiq’matrix in which /

the grain-sizes range from 0.03 to 0.1 mm.. The matrix ia composed of quartz,
oligoclase, and potash feldspar. A few relict phenocrysts are presentj thesﬁ
consist of plagloclaseg potash feldspar, and quartz, amd range up to O, 8 mm.-

diameter. "
\'\,
\"v.
Late Palacozoic Intrusive Rhyolitic Rocks i
Y (Pzh) ;
A MoD Lv \\‘..

B.M.R. Reg. No. 64155105 A porphyritic felsite (About 3 miles S.W. of
Byrne Valley Homestead).

Sericitized ﬁlggioclase phenocrysts (1.2 x 0.6 mm.) are irregularly
scattered through a ‘vaguely orystalline, i.e. felsitic, groundmass, which
grey polarizing areas which have a° felsitlc texture,; range between
0.1 and 0,2 mm. diameter. Opaques are prominent (1eas than five per cent)
either as discrete primary grains averaging 0.15 mm,\or as anhedral aggregates,
a secondary product of altered Tbiotite phenocrysts, asgociated with chlorite
and sericite. This latter opaqué material appears to be\leucoxenic. Rounded
zircon (0.03 x 0.01 mm.) is associated with rather commonxéuhedral apatite
(0.15 x 0.06 mm.) o | \_ i

\ %
\\‘ ‘,“

Biotite also forms rare, oriented phenocrysts. ‘Much of the interstitial

B.M.R. Reg. No. 64155107 A porphyritic biotite trachy-andesite’,
(Western end of Mt. Louisa) \H
' ' g

4

This rock developeftypical trachytic texture. Closelgnpaoked
microlites of andesitic p gggodlase in sub-parallel bunches dominatj\the
groundmass. Phenocrysts of ollgoclase-andesine, some orlentated, achieve a
maximum size of 1.2 by 0.8 mm.? Where the flow texture is strongly deVeloped,
phenocryste are bent and even broken in alignment with the flow swirlaﬂ

crystalline groundmass is potash feldspar. '

Accessories consist of zircon, opaques and apatite, the former

two often in close association. Apatite may occur rather unusually ae

oriented inclusions 1r% %ep]éar%ié%g%‘ase phenocryst, parallel to the flow, which y
i ]
suggests thatthe/%cted as nucleii for the feldspar's growth. Post-conaolida-a
tion movement is suggested by the -disorientation of sections of the rock in '

one of the two slides.
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Late Palaeozoic Granitic Bodies -

(Pzug)

AcM. D, L.
B.M.R. Reg. No. 64155081 A biotite microadamellite (About 55 miles south of
' Leichhardt Downs Homestead)

) This reasonably fresh potassic granite has a hypldlomorphlc
T equigranular texture. Perthlte, ollgoclase feldspar, biotite amd guartz

" are the major constltuents, w1th the potash feldspar in excess of the
plagioclase. The perthite is allotriomorphic, always cloudy, and’ develops
some intergrowths with quartz. Plagioclase forms subhedral zoned crystals,
typically 0.6 to 0.8 mm. in léngth. The biotite flakes, often élongéte
'(0 6 x 0.2 mma) have yellow to brown pleochroism, and are unusually free
of inclusions.. : : :

Mafic clusters consist of biotite, anhedral pggues,'commcn
zircon and rare apatite. One extremely rod-like 0paque crystal (1.1 x 0.03
mm.) probably ilmenite, indicates by its form that it had a late cnyatalli—

zationoa

B.M.R, Reg. No. 64155109 (3 miles west of Mount Benjénhey) A
5 ] - \ x i . . ) . ‘h.

This rock is an altered alkali-mlcrogranlte. It con51ats of -

numerous anhedral to subhedral feldsg crystals- set in a mass of compound ' -
quartz grains whlch have recrystallized in and around clusters of feldspar |
laths. In many places granophyric intergrowths of the quartz and feldapér

are observed. These are usually foﬁnd enclosing large feldspar phenocrysts.
The quartz is water clear and free of inclﬁsions. The feldspars are
apparently all alkaline and have a marked opacity due to severe kaolinization
which has prohably been effected by pneumatolytic alteration. The altered
nature of the alkali feldspar prevents an ‘accurate determination of the
composition, however it is assumed to be orthoclase. Yo plagioclase could

be identified with berfainty; Staining for K feldspar confirmed that the
majority, if not all, the feldspar is alkaline. The mafic mine;als constitute

less than 5 per!cent of the rock and éonsisf of minute opagque mineral graihs,

partially altered biotite,'chlorite, incipiently developed epidote, rare

elongated amphibole crystals (2ferroactinolite) and minor clinopyroxens
(Paugite). The chlorite and epidote appear to have developed as a result
of deuteric alteration of primary minerals probably accompanying the altera-

1

tion.of the feldspars.
S

H

i
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Along the margins and within cavities in the rock severe weathering
has taken place. Weathering solutions have leached away the more soluble
feldspars leaving an etched surface of remnant quartz. Occasionally altera-
tion is advanced and the mﬁjority of the feldspars, in these areas, have
been completely chloritized and sericitized with only paeudbmorphio remnants
of the earlierlcrystals rdhaining. The rock has been sub;eoted to intense
deuteric alteration subsequent to cryatallization and it is the rasults of
this alteration that imparts the characteristic red colouration to the rock. -

B.M.R. Reg. No. 64155111 (3 miles W.S.W. of Mount Benjonney)

This rock is a graphic alkali-microgranite. It consists of numerous
anhedral ‘to subhedral crystals of alkali feldspar, in parts graphically inter-
grown with quartz, compound grains of recryatéllizé& quartz and mafic’minerals.
The feldspars have been subjected to deuteric alteration which has imparﬁed a
marked opacity to the grains. The products of this deuteric alteration are
kaolinite and incipiently developed sericite. The altered nature of the ‘grains
does not permit an accurate determination of their composition but orthoclase
is the most probable. The quartz grains are irregular in shape and are
frequently fouﬁd intergrown with the alkali feldspar imparting a typical
graphic- texture to.the. thin sectioﬁ. The quartz grains are virtually frea of
inclusions except for rare minute gas bubbles and equally rare powdered
opaque_inclusions. The mafic material constitutes. approximately 7 to 8 per
cent of the rock.ijTﬁe principle minerals in-this 6ategory ares’ randomly

distributed opaque minerals; chloritized micas (green biotite);  partially
replaced clinopyroxene (?QQE;te); incipiently devéloped epidote and clino-
zoisite (both probably of deuteric origin). Epidote has also formed as a
deuteric alteration product of biotite. Of the mafic minerals epidote is the

most ubiquitous.
In hand specimen the rock has a distinot reddish brown colouration.
This is imparted to the rock by the intense deuteric alteration of the feld-

spars and mafic minerals in post orystallization times.

B.M.R. Reg. No. 64155110 (3 miles H;Soﬂo of Mount Benjonney)

This rock is an alkali-microgranite. It consists of numerous,

severely recrystallized quartz grain contalnlng rare phenocrysts of alkali
feldspar, laths of biotita, muscovite and seripite. Accessory minerals

include apatite, zircon and opaque minerals. The-present size distribution
18 0.01 to 0.15 mm. and is unimodally skewed towards the fine sizes. It is
" considered that the rock has been subjected to deformation. Symkinematic .
reorystallization has accompanied deformation amd fragments have been reduced i,
[

in grain size'along the'aubsequent shear planes. In some areas the rock has
been fractured parallel to the incipiently developed schistosity ard along
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théae there has been secondary enrichment of quartz, epidote and finely
disseminated opaque minerals. _
Field Geologist's Note: Rocks 64155111 axd 64155110 are from the same mass.

B.M.R. Reg. No. 64155123 (West bank of Burdekin River, at its junction with
o Deep Creek)

~ This rock is a partially altered granite-aplite.. It consisis of

Y a welded mass of feldspar and quartz grains. The rock is made up of small

THT phenocrysts_éf alkali feldspar (orthoclase) and microcline set in a.grano-

phyrié;hmergrowth of quartz feldspar amd quartz grains. Other minerals

present in the rock are epidote; sericite, chlorite and opaque minerals.

These would constitute less than 5 per cent of the total rogEo The micas
show a tendency to be concentrated into segregations within the rock. In
places they replace feldspars but in the main they penetrate along inter-
granuléf spaces. They are secondary with resﬁect to the'initial crystalliza~
tion. ‘Epidote is associated ?ith the opaque minerals'and probabl&_results B
from the alteration of Ca rich feldspars. Alkali feldspar predominates but
the plagioclase-oligoclase - is found randomly distributed thrbughout the .

, rocks. '

B,M.R. Reg. No. 64155124 (0.5 miles' N.W. of Burdekin River ‘Deep Creek

Junction)

This rock is an alkali-microgranite. It consisfp of numerous
anhedral to subhedral alkali feldspar I-orysfals set in a mass of compound

guartz grains and rare plagioclase crystals. In many places granophyric
intergrowths of quartz and feldspar are observed. When compared with other

members of this suite the rock is relatively unaltered and does not appear
to have been subjected to pneumatolytic alteration and kaolinisation except
along joint planes and shear fractures. Optical properties indicate the

feldspar to be orthoclase. Mafic minerals constitute less than 5 per cent

of the rock and are made up of opaque minerals green biotite, epidote,
clinozoisite and chlorite. '

',Sévere alteration has taken place along a major fracture which
is present in this specimen. A reduction in grain size and the lack of-structure
in thie zone indicates that the rock has been sheared aleng this zone causing
a plane of weakness in the rock. Subsequent weathering and altering solutions
have entered along this plane and formed kaolinite from-the feldspars aﬁd

deposited finely disseminated iron oxides.
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Other less prominent shear planes are present in the rock along
which there has been considerable reduction in grain size together with

internal shear within the grains and recrystallization along these planes.

B.M.R, Reg. No. 64155130 (N.W. slope of Mount Benjonney)

This rock is an alkali-granite.- The grain size is moderately

fine but not so fine as to be classified as an alkali microgranite. The
rock consists of randomly distributed, poorly formed crystals of orthoclase
feldspar and minor crystals of plagioclase sitting in a guartz groundmass

 which has little structure. The quartz, in many cases, completely surrounds

the orthoclase crystals in numerous "lakes" amd lobes. The quartz has been
subjected to incipient fracturing. Many of the feldspars are zoned and
commonly show carlsbad and polysynthetic twinning. Kaolinization of the
feldspars has taken place causing them to become cloudy and partially altered
to kaolinite, chlorite, anml sericite along cleavage cracks, fractures and
margins. This is the effect of post-recrystallization pneumatolysis. The
rock has a low mafic content,; the mafic constituents forming less than 5 per
cent of the rock. The mafic constituents include brown biotite,” which is

found in flakes in intergranular spaces and as minute inclusions in the alkali
feldspar. Occasionally the biotite is partially or wholly replaced by green
chlorite and opague minerals. 'Needle-like inclusions of apatite are common
and small euhedral zircon crystals are also found. Opaque minerals are
comparatlvely Tare and they occur as small anhedral aggregates generally in
333001at10n with the maflc constituents.

Urannah Complex

(1) Dioritic Phase (C-Mi)

A.M.D.L.
B.M.R, Reg. No, 64155034 (Near Alligator Swamp, 5 miles W.N.W. of Bowen)

This is an olivine leuconorite or coronarite, in which large fresh

well twinned labradoritic'plagioclase forms over 75% of the rock. Pericline

twinning is prominent and lamellae invariably wedge out. Unusuaily fresh
olivine forms about 10% of the rock, (1.0 mm.) and practically always has a
reaction rim of pale-brown hormblenmde. Rarely an intermediate rim of
hypersthene is developed between the olivine and amphibole. The width of the
rim bears no relationship to the size of olivine core. Opaque grains also

have amphibole rims, plus occasional spinel or biotite. Chlorite is developed

around altered cores.
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B.M.R. Reg. No. 64155035 (Near Alligator Swamp, S_miies W.N.W. of Bowen)

This is a similar rock to No. 641550343 it is more medium grained,
and is richer in mafics. hgglte formsup: to 106 of the rock, and minute
opaque 1nclusions frequantly result in cloudy pyroxenes. The rock is thus an
olivine mlcrogabbro. Alterat;on of mafics to anomalously birefrlngent :

."'

'epidote' is a not uncommon feature.

A

B.M.R. Reg. No. 64155036 (Near Alligator Swamp, 5 miles W.N.W. of Bowen)

This is an olivine gabbro, again showing well formed coronas to
the olivine and opaques. Well twinned plagioclase (labradorite) forms about
60% of the rock. Olivine is typically anhedral, up to 1.5 mme. diameter.

Rims of varying diameter, consist of pale brown to green'hornblen&e,Gymaally
wide) and colourless hypersthene,(narrow rims) Some biotite is present around
otherwise free grains. Augite, which is suboﬁdinate to olivine; often has
amphibqlegreaction rims. Amphibole is often extensive endugh to incluﬁe
plagioclase and olivine. Most olivine is fresh, but some altérgd-materiai

consists entirely of yellow serpentine and exsolved opaques. Primary opaque -

naterial, associated with femics, has extensive rims of amphibole. Clinozoisite

is a not uncommon secondary mineral.

B.M.R. Regs No. 64155039 (One mile E.N.E. of Salisbury Plains Homestead)

This is an altered,quartz-bearlng hormblerde microdiorite. The

e

' principal constltuents are a sericitized and saussuritized plagloclase
(7ardesine), typically 0.8 x 0.25 mm., intergrown with chloritized hormblende, -
distinctiy euhedrale The amphibole usually has a brownish core amd a greeﬁ
rim,. - Ogggues?arefthe main constituent, associated with acicular apatite,

and secondary sphene, the latter after amphibole.

B.M.R. Reg. No. 64155032 (Summit of Sprole Castle)

This is a diorite, consiéting principally of large greenish-~yellow
hornblende crystals and rather equant:plggioclase (andesine) laths; having a
predominance of pericline twinning. The plagioclase sometimes occurs in finer-
grained monomineralic clusters, individuals averaging 0703 mm. in length.
The normal length of the two major constituents varies from 1.0 to 2.0 mm.

Accessories include anhedral sphene and minor opagues.
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B.M.R. Reg. No. 64155033 (Eastern slopes of Mount Little)

This is another hornblende diorite of similar composition to

the previous specimen, but is less fresh, and shows some signs of recrystalli-
zation. The plagioclase alters to zoisite and sericite. The amphibole
contains appreciable disoriented opague lamellae, particularly after altering
to chlorite. Large amphibole phenocrysts contain cores of tiny recrystallized
" laths which are usually of lower birefringence (0.012); and weaker pleochroism.
‘Hecrystéllization must be due to metamorphism.

B.M.R. Reg. No. 64155087 An olivine microgabbro (Red Hill, 8 miles west of
Guthalungra)

This rock contains the following major primary minerals; olivine,

labredorite, augite, with lesser quantities of hypersthene, amphibole, spinel
ard opagues. Its grain size borders on the plutonic, with a range of 0.4 to
1.2 mm.. Corona textures around olivine are commonly developed, and the rock
can be closely compared with samples 64155034, 5, and 6 from Alligator Swamp,

near Bowen,

Olivine is typically anhedral, and unusually fresh, but some
grains are partially serpentinized. Rims consist of pale green hormblende,
which may itself be chloritized; and colourless augite. The latter may.
contain, when present as discrete material, rims and inclusions of similarly
orientated amphibole. Minor hypersthene is present associated with other
pyriboles arnd has a very pale pleochroism. Plagioclase feldspar,forming
over 50 per cent of the rock,is very fresh, and shows extensive albite
-twinning. ‘Spinel is associated with opaques, but also occurs as free
inclusions in plagioclase.

B.M.R. Reg. No: 64&50020. Hornblende-augite norite (Moosie Hill, near
Guthalungra)

. The grain-sizes range between 0.1 and 3.0 mm.. Plagioclase
(An60~65) forms randomly oriented tabular crystals. Prismatic to granular
hypersthene and augite occur as aggregates of grains. Pale-green hornblende
partly replaces and forms rims around pyroxene. Some microfractu:ing of

crystals may be seen.
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B.M.R, Reg.. No. 64150150 Hornblende-hypersthene gahﬁro, and dolerite
(Moosie Hill)

The specimen consists of two rock-types; a coarse-grained gabbro
cut by a fine-grained dolerite. The gabbro is porphyritic, the phenocrysts
range up to 7 mm. long, amd consist of plagiociase; these have a calcic core
(Ango?) sharply zoned to a margin of Anss. In the groundmass tabular plagio-
clase forms crystals 0«4 by 0.8 mm.. Augite and hypersthene form granular to
prismatic crystals occurring in aggregates. The pyroxene is slightly
altered to smectite, and has overgrowths of primary pale-green hornblende.

Iron oxide is interstitial.

The dolerite consists of granular to tabular plagioclase,
granular augite and hypersthene, and pale-green hornblende. Iron oxide is
present. The averags grain-size is 0,13 mm..

Both rocks are cut by a chlorite vein..

B.M.R, Reg. No, 64150154 Hypersthene-hornblende gabbro (Moosie Hill)

Rardomly oriented granular to tabular plagioclase IAnBo‘zoned
to labradorite) measurés 0.2 by 0.4 mm.. Augite and hypersthene are prismatic
- to granular, and in places are partly replaced by pale green actinolite.

Brown hornblende ‘is prismatic to interstitial.

B.M.R, Reg, No. 64150129 Uralitised gabbro (S.W. foothills of Mount Luce)

The rock is coarse but inequigranular. Randomly oriented
tabular plagioclass (An88) is slightly microfractured; the crystals are
between 0.5 ard 1.3 mm. long. Fibro-prismatic actinolite may represent
pseudomorphed pyroxene. Iron oxide is interstitial.

B.M.R, Reg. No. 64150140 Uralitised anorthite gabbro (Small hill on coast,
N.E. of Mount Luce):

Flow-oriented plagioclase laths (An95), 0.15 to 3.5 mm. long,
show, slight microfracturing. Prismatic pyroxene is pseudomorphed by -
actinolite; the crystals are about 0.4 mm. long. Anhedral, apparently
interstitial iron oxide is present. Hormblende forms large poikilitic

crystals up to 3 mm. long.

4
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B.M:R. Reg, No. 64150112 Sericite—quartz—alkali feldspar hornfels
| (Large xenolith in gabbro)
(Small hill on coast, N.E. of Mount Luce)

The rock is very inequigranular and xenoblastic. It contains
quartz, commonly intergrown with alkali feldspar; some sodic plagioclase
is présent. Lineated sericite forms less than 5% of the rock. A few
elongated clusters of quartz grains may represent sheared phenocrysts; thé
elongation of the clusters is parallel to the mica lineation. The rock was
possibly an acid porphyry that was sheared and later hornfelsed.

B.M.R. Reg. No. 64150125 Hormblende-biotite toﬁalite.,

(Bed of Elliot River, Guthalungra)

The rock is inequigranular, the grainsizes ranging from 0.3 to
3 mm.. The plagioclase (50%) is An45, and forms tabular to granular crystals;
it ie slightly sericitised. Quartz (20%) is anhedral. Anhedral poikilitic
brown biotite (20%) and green hornmblende (10%) are present. Both are slightly
altered to chlorite and epidote.

B.M.R. Reg. No. 64150121° Biotite<hornblende-ardesine hornfels (Xenolith in

No. 64150125) (Bed of Elliot River, Guthalungra).

i .The_rock'is inequigranular, the grainsizes ranging between 0.1
ard 1.8 mm.. The plagioclase (50%) is AnAO’ and forms granoblastic to tabular

. grains, some of which are moderately sericitised. Poikiloblastic green horn-

blende (30%) and very small amounts of slightly chloritised biotite are also

present. Iron oxide grains are anhedral.

B.M.R. Reg. No. 64150141 Spinel-bearing "uralitzed" diallagite.

(Camp Island, Abbot Bay)

 The grain-sizes range between 0.18 and‘z mme... Over 90% of the
rock consists of fibrous to prismatic (?) richterite and subordinate
diallage. The (?) richterite is pleochroic from colourless to pale green and
pale blue;, and has been formed by replacement of diallage. Num%rous

and calcite

fractured crystals of green spinel, and some zoisite /are present. The small
amount of plagioclase that oocurs forms anhedral grains, and appears to be
bytownite. ’



~40-

Urannah Complex
(2) Granitic Phase (C - Mg)

AM.D.L.
B.M.R. Reg. No, 64155027 (North-eastern spur of Mount.Roundback)

This is.a coarse hornblende biotite adamellite, with potash-feld-
spar dominant over oligoclase. The potash feldspar is up to 4.0 mm. |
diémeter and is associated mostly with semi-euhedral quartz; the latter
tending to occur in even-grained clusters, giving a typical igneous texture.
The mafics, hornblende and biotite, are generally altering to sphene andl
-chloiite, in cumilophyric groups, associated with apatite, opaques, and
zircon.- Allanite{elinozoisite is again a feature of this guife, with the
pleochroic~scheme of the-gllanite being yéllow-brown to orange-brown.

B.M.R. Reg. No. 64155026 (North-eastern~spur of Mount-Roundback)

This is a biotite adamellite with a normal mineral suite, oligoclase,
K feldspar, quartz, and biotite. The plagioclase may be extensively replaced
by K feldspar, which is ususlly perthitic. The plagioclase laths-are variably
altered to sericite and saussurite, and attain a maximum dimension of 3.0 x
2,0 mm., Biotite always ragged, is associated with numerous minute opaque
grains (maximm O.1 mm.), and alters to chlorite and sphene. Primary sphene,

up to 0.5 mm. diameter, occurs with fresh mica.
B.M.R..Reg. No, 64155028 (North-eastern spur of Mount Roundback)

This is a xenolith-bearing granite. The xenolith or schlieren

consists of a microgneissic hormbleénde-quartz-?feldspar aésemblage, with
yellow-green amphibdle crystals, 0,005 x 0.015 mm., having.a pronounced
orientation, parallel to the longer dimension of the xenolith. Quartz,

rarely exceeding 0,005 mm.,'occurs in an evengrained granular mosaic.

Ad jacent -to the inclusiom, !porphyroblastic' hornmblende has grown, and ig now
partly chloritised. Mafic clusters in the--granite are rich in green amphibole,

euhedral opaques, -apatites measuring 0.25 x 0.03 mm., and.spongy. Sphene.
'Lenses! consisting entirely of quartz associated with the-schlieren, are
probablf recrystallized xenoliths. Much of the adjacent-granite contains
prolific amounts of fine grained xenolithic material, not completely taken up
by the magma. Allanite is present in the granite proper.

(.
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There is little evidence of a basic igneoua_oriéﬁn for this

schlieren, even allowing for assimilative processes,

‘. B.M.R. Reg. No. 64155037

i

(2.5 miles E.N.E. of Salisbury Plains Homestead)

This is a biotite hornblende adamelllte with a normal hypldlomorphlc
inequigrannlar_texture, Strongly zoned oligoclase (plagloclase 4,0 x 2 0 mm. ) ,

allotriomorphic pér“'thite9 and anhedral quartz constltute over 90% of the rock
volume; Blotlte with a yellow to red-brown pleochr01sm is the main maflc and
is very fresh with unusually few inclusions. There is a limited amount of
ggeen amEhiboleg now mostly chloritlaed. The usual maflc cluaters 1nc1ude

some deep red brown allanlte.

B.M.R. Reg. No. 64155040 (Mount Carew)

This is a biotite leucogranite, bearing a strong resemblance to
No. 64155008 (P-Mg, Edgecumbe Heights). It has a smaller grainsize, e.g.,
quartz averages about 1.0 mm. diameter. Biotite forms 1.2% of the rock and

has a rather pale pleochroism. Contacts between plagioclase and orthoclase
contain the usual albite rims.

B.M.R.

.
- -

B.M.ﬁ. Reg. No. 64150143 Blotlte adamelllte. (Immediately N. of The Cape

Homestead)

. The rock is coarse and inequigrammlar, the grainsizes ranging from
0.8mm. to-phenocrysts 6.3 mm. long. Feldspar showajsome microfracturing
which is:powhpartlﬁ'healed. Quartz (35%) is recrjstallized. Plagioclase
(30%) forms. tabular crystals that are'zoned_from An40 to oligoclase., Perthite
(30%) is tabular. Biotite (5%) forms aggregates of fine flakes. The feld-

spars are slightly altered to sericite and kaolin.
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B.M.R. Reg. No. 64150118 Blotite tonalite. (One mile W.S.W. of The Cape
' » Homestead)

The grainsizes range from 0. 5 to 2.0 mm.. Plagioclase (50%) -
oligoclase to andesine - occurs as sub-tabular crystalsq Quartz (30%) forms
anhedral, strained, and granulated (and, in places, fécry"atallized) grains.
Microcline (5%) is interstitial to poikilitic. Biotite (15%) forms clots of
f’ine grains, these may perhaps be the result of recrystallization.

Microfracturing is present in some plagioclase.

B.M.R. Rege No. 64150109 Biotite lsucoadamellite. (2 miles W.N.W. of The
: ' Cape Homestead)

The rock contains tabular, slightly to moderétely kaolinised
ohgoclase (40%) s tabular, moderately kaolinised perthite (25%) 5 poikil:l.tlc
quartz (35%), and tabular, slightly chloritised biotite. ‘
B.M.R, Reg.-No. 64150123 Biotite leucoadammelite. (Hill om coast 4 miles

W.S:.W. of The Cape Homestead)

. The rock contains anhedral, moderately strained quartz (35%);
poikilitic microcline-perthite (35#) tabular, slightly sericitised andesine -
(30%); and a few flakes of biotite.

B.M.R. Reg. No. 64150127 Aplitic biotite granite. (S.E. slopes of Mount-
Curlewis) ’

" The rock is very inequigranular. Quartz forms xenoblastic grains
0.3 mm. across, occurring as aggregates that have a diameter of about 1 mm..
Sedic plagioclase is roughly tabular; some relict grains show microfractures.
Howeverg much is recrystallised, or partly so, to aggregates of fine grains.
Mn.orocline is similar in habit 4o plagloclaseo Biotite is recwstalligeﬂ,
and forms strings of small flakes; some muscov:.‘te is associated with it.’
Iron oxide is octahedral. “

B.M.R. Reg. No. 64150137 Biotite~hornblende alkali granite~aplite.
(The Maiden Mountain)

The rock is inequigranular, the grainsizes ranging between 0.1 and
1 mm; one or two phenocrysts that are present range up to 2 mm. across. The
texture is xenomorphic. The rock consists mostly of albite, potash feldspar,
and quartz; small amounts of green hormblende and chloritised biotite are
present. The horrblende forms very poikilitic grains. Iron oxide and sphene

are also present.

7}
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B.M.R, Reg. No. 64150122 Aplitic hornblenda—blotlte-graniteo
(Western end of The Seven Sisters)

Lr ‘l
The rock is inequigranular, the gra1n51zes ranglng between 0,1
and 1.5 mm. It contains quartz, oligoclase, - p01k111t10 microcline, and
small amounts of biotite, hormblende, pyrrhotite, and epidote. A few

phenocrysts of plagioclase are also present.

B.M.R. Reg. No. 64150144 Intrusive guartz—hornblende latite-porphyry

(3.5 miles N.E. of Salisbury Plains Homestead)

The rock is porphyritic, phenocrysts ranging up to 1.3 mm. long.
The phenocrysts consist of tabular, oscillatorily-zoned ahdesine and pale
brownish-green hornblende that is zoned to green on the crystal margins.
The groundmass has a grain-size of 0.1 mm.. It consists of tabular-
plagiéplase, anhedral alkali feldspar; interstitial qﬁartz, and brismatic,
pgrtly'ohloritised hornblerde. Iron oxide and sphene are present. Quartz
forms less than 10% of the rock. Plagioclase and alkali feldspar are present
in roughly equal quahtitiea. Hornblende fbrms-5—10%.of the rocks.

Permian to Mesozoic Volcanics (P-Mv)

~ B.M.R.

B.M.R, Reg. No. 6415014§ Albite-potash feldspar—quartz hornfels
(Nares Rock)

Angular to subangular grains of quartz, and somewhat poikiloblastic
albite, range between 0.05 and 0.4 mm.. These grains form gbout 10 to 20%

_of the rock, and give the impression that the rock is a metamorphosed sedi—
- ment. The grains are enclosed in a matrix composed of quartz and alkali
.feldspar; these minerals form curious poikiloblastlo intergrowths, a .

texture which I have never seen before. The texture is as though quartz and
feldspar, orlginally in granophyric intergrowth, had been metamorphosed.
But for the grains of sedimentary appearance mantloned above, I would have
been tempted to say that this rock was origianlly igneous.

B M.R. Reg. No. 64150142 Albite-quartz—potash feldspar hornfels .
(Nares Rook)

This rock is like NOo 64150146, except that the gralnﬁ of sedl-
mentary appearance are not present. _However, a few thin bands of subidio-

blastic quartz, albitq, and potash feldspar are present.
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Permian to Mesozoic Dioritic Rocks (P-M)

B.M.R.
B.M.R. Reg. No. 64450120 Leuncoceratic hornblende gabbro

(SoE. end of Holbourne Island) hanion

The grain-sizes range from 0.8 mm. to 2.5 mm.. A few plagioclase
phenocrysts measure 5 mm. long. Plagioclase (An65_70 zoned to An ) forms
randomly oriented tabular crystals, some show oscillatory zonlng.

Prismatic green hornblende encloses small dmounfs of ‘augite. Iron oxide is
cctahedral. Some interstitial intergrown quartz and alkali feldspar are

present. Sphene amni apatite'were observed.

B.M.R, Reg. No. 64150119 Augite-hornblemde diorite (S.E. end of Holbourne
Island) '

The rock is fairly similar to No. 64150120, but the plagioclase is
rather less calcics )
B.M.R. Reg. No. 64150101 Hormblende diorite with microdiorite
(S.E. end of Holbourne Island)

Two rock-types are present. The coarser-grained type is fairly
similar to those seen in Nos. 64150120 and 64150110. Feldspar is, however,
somewhat altered. The other rock-type is rather finer-grained. Plagioclase
forms lean laths, apparently radially arranged.in some places. The
amphibole (brown hormblends) formslextramaly poikilitic crystals.:

BM.R. Reg. No. 641501 58 guartz«-hornblende d:l.orlte. . (N.E. tip of Cape

S Upstart penlnsula)

The rock:is caarae but inequlgranular the grainsizes ranging from
0s1 t0 2.5 mme. Tabular plagioolase crystals are randomly oriented, and
aﬁe:slightly sericitised. They are zored, and their average ,omposltlon is
that of andesing. A few éomewhat kaolin;ged potash feldspar grains'are
tabular to interstitial; the potash femigpar tends to be gfaphically inter—
grown with;quartz.' Olive-green hornblende is prismatic, and iron oxide dstrix.
octahedralo ‘

t e

. L
o

Plagioclase T0 percent, hornblende 20 percent, potash feldspar

5 percent,; quartz 5 percent.

»
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B.M.R. Reg. No. 64150102 Biotite-horrblende-quartz diorite
(N.E. tip of Cape Upstart peninsula)

The rock contains tabular plagioclase (75 percent), zoned from
An46 to An10; it is slightly sericitiged, ard the. crystals measure about
0s5 by 1.3 mm.. Interstitial quartz (10 percent) is sometimes graphically
intergrown with very small amounts of alkali feldspar. Biotite (5%) forms
brown flakes and pale green hornblende (10%) is prismatic. Some sphene and

A

iron oxide are present.

B.M.R. Reg. No. 64150139 Biotite-hornblemde diorite
(N.E. tip of Cape Upstart peninsula)

1

The rock is porphyritic, the few plagioclase phenocrysts ranging
up to 3 mm. long. In the groundmass the randomly oriented plagioclase
crystals measure 0.6 by 0.3 mm., and are strongly zoned from An65 to An38
Pale-green to greenlshﬁbrown hornblende is partly replaced by biotite; the
hornblende is interstitial to, and partly enclosesy plagloclase. Some

horﬁblande enclosea relict- irregularly shaped clinopyroxene crystala.

B.M.R. Reg. No. 64150124 ggte-blotite—horﬁblende diorite
_ (S E. side of Cape Upstart peninsula)

The few phenocrysts of plagioclase range up to 5 L. long. The

_groundmass is rather inequigranular, the grainsizes ranging between 0.3 and

2.5 mm. Plagioclase (75 percent) is and931ne, and forms tabular crystals
with subrounded corners. Quartz (5%) and alkali feldspar (56) are inter-
stitials gite is prismatic and is partly altered to actinolitic horn-

‘blende. Other crystals of act;nolitlc hornblende present in the rock may

" also be the result of alteration of augite. The amphibole is partly altered
to blotite. Iron oxide is octahedral, and apatite is aclcular. Ferromégnésian'.
. mlnerala form 15% of the rodk.

B.M.R. Reg. No. 64150147 Biotite-hornblende microdiorite
(S.E. side ‘of Cape Upstart peninsula)

The rock is porphyritic, the phenocrysts ranging up to1.5 mm..
The groundﬁass has an average grainsize of 0.3 mm.. Randomly oriented, ovoid
to tabular, slightly sericitised crystals of plagioclase (An40) are zoned.
Subhedral to poikilitic olive-green hornblende grains are partly altered to
smectite and biotite. Iron oxide is octahedral to anhedral. Some apatite
needles are present. ‘
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Permian to Mesozoic Granitic Bodies (P-Mg)

B.M.R.
B.M.R. Reg. No. 64150148 Sheared granophyre.

(N.E. coast of Holbourne Island)

The rock is porphyritic; the phenocfysts ranging up to 1.5 mm.
across. They consist mostly of somewhat kaolinised albite; together with
small amounts of potash feldspar and some quartz. The phenoerysts are,
sbundant, forming about 50% of the rock. The groundmass consists mainly of
granophyrically intergrown quartz and alkali feldspars; some chloritised
biotite is present. The whole rock is strongly sheared.

B.M.R. Reg. No. 64150136 Hormblende-quartz alkali syenite

(Central Holbourne Island, north-eastern coast)

‘Tabular albite measures between 0.4 and 2.5 mm. longg andlis
rendomly oriented. Brownish-green hornblende is prismatic and slighfly
altered to chlorite. Some interstitial, granophyrically intergrown quartz
and alkali feldspar form 10 to 15% of the rock. Iron oxide amd lsucoxene -
are present. '

i

B.M.R. Reg. No. 64150143 Intrusive biotite alkali rhyolite-porphyry

(Middle Islard)

The rock.is seriate porphyriticy; the phenocrysts ranging in size
from that of the groundmass up to 3.5 mm. in diameter. The phenocrysts
consist  of rounded quartz, tabular; slightly to moderately kaolinised
perthite, slightly sericitised and kaolinised albite, and a few flakes of
chloritised biotite. The average grainsize of the groundmass'is 0.05 mme.
It consists of granular quartz and potash feldspar, some tabular alblte,
and 'a few flakes of chloritised biotite. ‘

B.M.R. Reg. No. 64150131 Hormblende-=biotite adamellite.
(2 miles N.N.E. of The Cape Homestead)

“

The grainsizes range between 0.25 and 3 mm.. The rock consisis
of tabular, slightly to moderately kaolinised potash feldspar (30%), sub-
tabular oligoclase-andesine (40%), anhedral, somewhat £trained quartz (30%),
flakes of biotite,; subhedral hormblende,; and iron oxide.
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B.M.R. Reg. No. 64150155. Chloritised biotite adamellite.
(1.5 miles east of Cape Upstart)

The rock consists of tabular to anhedral perthite (35%), tabular
oligoclase (25%), and anhedral, apparently recrystallised quartz (40%),
The small amount of biotite present is partiy replaced by chlorite and
epidote. The biotite is flexed, and the plagioclase shows some micro-

fractures.

A.M.D.L.
B.M.R. Reg. No. 64155008 (Edgecumbe Heights)

:Thiﬁ is a biotite leucogranite; ccntaining about 40% perthite,
40% quarhz, 15-20% plagioclase, and 2% biotife. The perthite has an average
grain size of 1.5 mm. and is often intergrown with quartz. Plagioclase, of
albitic composition, is quite fresh. Biotite has a yellow-brown to deep
brown, almost opaque pleochroismy, and forms ragged flakes associated with

‘cpaques. 2Zircon, often metamict,is an accessory.

kes
A» M.Dﬂ L.
* B.M.R. Reg. No. 64155067 An altered quartz hornblende microdiorite

. (The Rocks)

Phenocrysts of amphibole and plagioclase in the rock are now
mostly gone to secondary minerals. The plagioclase euhedrons, rectangular
side section to square basal sectidns, are psaudomorﬁhed by the usual sericite/
zoisite assemblage, ard are usually about 1.0 mm. in length. The green
hornbleﬁde phenocrysts may have fresh rims; and anomalously coloured chlorite
and epldote cores. The nonphenocrﬁst'métefial is fresher, and also euhedral,
partlcularly the' amphibole, whose pleochr01sm 1S,G(Lpale yellow, }9 yellow
- brown, }{ green. Quartz is common interstitially, and may be over 10 per
cent of the rocx.

¥

Angular sPhenefia a comm&n accessorys up to C.3 mm. diameter.
.Patches of finer grained ?granitic material, 0.3 to 0.4 mm. grain size,
congist of fresh green acicular hornblende set in a quartzofeldspathmc matrlx.

These areas may represent some recrysta;lization.

¢
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B.M.R, Reg. No.. 64155071 An epidotised microgranodiorite
(The Rocks)

This is a completely altered rock, probably once closely comparable
with 64155067 now consisting of secondary epidote (dominant) pseudomorphing
feldspar (plagioclase) and amphibole, with 10 to 20 percent interstitial
guartz of 0.1 to 0.3 mm. grain-size. The texture is xenomorphic‘gra.nularv
In places remnant plagioclase has resisted saussuritization, while fibrous
pale green actinolite occurs in the amphibole pseudomorphs. Sphene is
present as late crystals, possibly primary.

B.M.R. Reg. No. 64155069 An altered microdiorite (The Rocks)

The only recognisable primary mineral in this rock is plagiogclase
(7andesine), as laths measuring 0.4 by 0.6 mm; these are ﬁartly saussuri-
tized. These laths form about 30 to 40 per cent of the rock, with a random
orientation,-giviné a doleritic texture. Secondary material, mainly chlorite,
epidote and calcite with some sphene comprise the rest of the rock, apart
fﬁom very minor interstitial quartz.

; f
Calcite is particularly prominent, often in large (0.5 mm) shapelegs
crystals. Xenocrysts of guartz, up to 1.2 mm diameter, are sparsely dis- '

tributed with narrow reaction rims of epidote.

B.M.R. Reg. No. 64155073 A hornblende meladiorite (The Rocks)

Hornblende and calcic andesine are the major constituents, with the
former,; 1n the ascendancy by three to one. The hornblende crystals vary in

-dlmen31on from 0.2 by 0.005 mm. to 0.5 by 0.3 mm.. The plagioclase laths,

whose compoai+ion borders on An50, are usually 0.1 by 0.05 mm.; most are
fresh but sericitization has occurred. Opaque aggregates are common in the
amphibolitic regions. The hornblende has a patchy pleochroism, brown to

yellow-green , while the actinolitic alteration product is pale blue-green,

and the opaques are associated preferentlally wlth the latter.

B.M.R. Reg. No. 64155057 An augite dolerite (On the roady one mile south of
The Rocks) :

This contains the normal augite-labradorite-opaque assemblage,

deveioping a typical xenomcrphic granular texture. The pyroxene, pale green
in colour, frequently has rims of yellow~brown to brown horublemie, often
growing in optical continuity. Labradorite (An35) laths, mostly fresh, and
well twinned, average 0.3 by 0.1 mm.. Microlites of plagioclase are some-
times included ophitically in the qlinopyroxenea. Hornblende also forms
discrete grains. Ragged opaques form about five per cent of ‘the dolerite,
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while sphene is a not uncommon secondary product of chloritised pyroxene. .
B.M.R. Reg. No. 64155055 An altered porphyritic Pandesite.
(on the road, one mile south of The Rocks) | %

This rock contains phenocrysts of cloudy plagioclase (1.0 x
0.3 mm) and xenocrysts of guértz with reaction rims of epidote. The ground-
mass consits of altered plagioclase microlites (0.06 x 0.02 mm.) and chlorite,
‘ probably after an amphibole. Carbonate is also present as a secondary

mineral.

B.M.R. Reg. No. 64155083 A hormblende microdolerite (8 miles south of
Inkerman Homestead)

This rock consists of roughly 25 per cent hornblende and 70 per
plagioclase, allowing for the various alteration products. The plagioclase
(1ab:adprife, An64) forms laths, typically 0.15 by 0.05 mm.y, mostly fresh
and semiinterpenetrant with the amphibole, giving a typical doleritic texture.
Greenish-brown hornblende crystals, semi-euhedral, vary from 0.8 by 0.15 mm.
to 0.3 by 0.08 mmn. The amphibole may be extensively altered in its core to
carbonate, chlorite; zoisite and opaque grains, with some resultant secondary
silica. Quartz also occurs sporadically as a primary mineral. Carbonate and
sericite are also secondary products of plagioclass. :

Field Gdolégigj's Notes This specimen was collected from a dyke which forms

a bar in the "earth lime" deposit, (see section on Cainozoic "Earth Lime").

B.M.R. Reg. No. 64155093 A porphyritic microgranité (About 3 miles east of
' Rangemore Homestead)

' QiArtz phenocrysts, 0.3 to 0.5 mm.; are predominant in this ' -
specimen.’ Some are euhedral bBut most are rounded and embayed due to corrosion.
Apértjfrom raie plagioclase phenocrysts, the ccarse;vaguely crystalline
. groundmass, (quartzo-feldspathic Jforms about 90 per cent of the Tock, with a
grain size rangé of 0.06 to 0.1 mm.. A small amount of epidote and ragged
opaques are the only mafic representatives. The extensive potash feldspar
in the groundmass and the lack of plagioclase phenoérjsts suggest this rock
is best named a granite rather than an adamellite.
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B.M.R. Reg. No. 64155100 An altered quartz trachgandgs;te
(About 2 miles east of Rangemore Homestead)

This rock is difficult to classify because of its fine-grained
nature and altered state. Plagioclase phenocrysts (1.0 x 0.4 mm.) partly
altered to epidote, carbonate and sericite, are set in a groundmass, of
plagioclase microlites (0. ﬁ x 0.03 mm.) showing somé'degree of orientation,
and interstltial quartz w1th secordary epidote and chlorite, plus leucoxenized
opaques. Potash feldspar was identified by atainlng techniques.

o ILacking a determination of the plagioclase composition, this
specimen is assigned to the intermediate group, neither trachyte nor
amdesite. The para}lelism of the microlites due to floﬁ is fypioal of
fraehytea.l

TﬁgM.Ro'Reﬁ..No. 64155501 A sodic—pofassie porphyritic rhyolite

(About two miles east of Rangemore Homestead)

This rock contains numerous albite phenocrysts, averaging
0.8 by 0.5 mm., set in a quartzofeldspathic groundmass, of granular texture
(0,03 mm.). Quartz comprises about 50 per cent of the matrix, with potash
feldapﬁr and albite. Alteration of mafic minerals is extensive, with
chlorite, seriéite, epidote and clinozoisite the secondary products. -Apatite
and opaques are common acceasoqiesQ The former is consigtently about 0.15
by 0.05 mm, while the latter\Bocurs in groups associated with the mafic alter-
-;tion products. Rare zircon crystals are ugﬁally‘elongate,O.Z by 0.03 mm..

B.M.R. Reg. No. 64155091 A porphyrltlc rhyodacite
' (About 3 miles east of Rangemore Homestead )

- 3513 rock is closely comparable with sp601mans 64155088 and
64155089/ The gquartz phenOcrysta are again resorbed, and the texture and
appearance of the sdjacent groundmass suggests that the phenocrysta were
corroded in their present position, i.e. when movement of magma had,oeaéed
and it was in a semi-solid state.
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B.M.R. Reg. No. 64155102 An altered porphyritic rhyodacite
(About 4 miles north-east of Rangemore Homestead)

All phencerysts in this fine-grained volcanic are completely
altered. The secondary products(carbonate, epidote, quariz)pseudomorph
plagioclase phenocrysts, whose external form is well preserved, while the
assemblage  chlerite~sphene is after biotite: The groundmass consists of
dominant plagioclase microlites (0.05 x 0.006 mm.) interspersed with inter—
stitial quartz and potash feldspar. Epidote aggregates are also scattered
through the matrix.

B.M.R. Reg. No. 64155103  An altered guartz microdiorite
(About 6 miles north of Rangemore Homestead)

This strongly altered rock consists mostly of secondary minerals,
with interstitial quarfz, and some potash feldspér. The major constituents
were originally plagioclase (now saussurite) and hornblende, (now chlorite
and opaques). Carbonate is also present in extensive 'porphyroblasts!:

(0.5 mm.) Opaques are plentiful (moré than five percent) as grains and
rods . in the groundmass, some of which may be ilmenite.

B. M.R. Reg. No. 64155052 A porphyritic hornblende andesite
(In a quarry at northern end of Stokes Bange)

The rock consists essentially of plagioclase and hormblende with _
numerous quartz xenocrysts. It is rather rich in green hormblende and opa ues,
the former is frequentiy part chlorite. Both essentiﬁi_constitueﬁts may be
phenocrysts, but plagioclase (andesine) occurs mostly as microlites. ‘The
hornblénde.macrocrystals va;f frqm-101 by 0.3 mm. to 2;Olby O¢1 mm., but some
patches appear 10 be secondary actinolite with a chlorite rim, and rare
carbonate in the core. The quartz xenocrysts are usually about 0.3 mm

diameter, and have reaction rims of amphiboles

B.M.H. Reg. No. 64155053 A porphyritic basalt (In a quarry at northern end
of Stokes Range)

This rock consists of essential plagioclase (labradorite), and _
augite. Phenocrysts of plagioclase typically measure 2.0 by 1.2 mm. whilst
the often perfestly euhedral, more stumpy, pyroxéne has maximum dimensions of
2.0 b& 15 mm.. About 50 per cent of the rock is altered, the augite to
carbonate and uralile, and the feldspar tc chlorite and epidote. The groundmass

feldspar microlites are much more altered than their macro counterparts. Some
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plagioclase alters to a brownish‘low refractive index”material;poséibly one
of the smébtit%-group. Yellow to red-brown biotite flakes are present in
the groundmass. '

B.M.R. Reg. No. 64155060 A porphyritic hornblende microdiorite

(In Stokes Range, about one mile west of Lelchhardt
Downs Homestead)

Phenocrysts of andesitic plagioclase are in excess of green

_bornblende macrocrystals; The latter have a maximum size of 3.0 by 0.5 mm.

The amphibole is never completely fresh, chlorite and carbonate constitute the
usual secondary products, while zoisite and sericite are the end product of
plégioolaée alteration. The groundmass material comprises microlites of
basic andesine (0.5 by O.1 mm.) euhedral amphibble, and rhombic' to cuboidal
opagues, particularly as secondary products aséébiated with chlorite.

Sphene- is a particularly common 'accessory", possibly forming
several per cent of the rock, and its allotriomorphic habit particularly with
regard to piagioclase laths, shows it to have a late crystallization history
'in this magma. Quartz is present interstitially.

B.M.R. Reg. No. 64155061 An altered porphyritic microdiorite
) - A d (In Stokes Range, about 2 mile north-west of
Leichhardt Downs Homestead)

The phenocrysts are of andesine (1.2 x 0.8 mm. and only
ocoasionaly are crystals fresh enough for compositional determination.
Normally epzdote—zoislte—sericite assemblages pseudomorph the feldspar,

' LThe groundmasa consists of cloudy 1oclase, interstitial quartz, opaques 3.
;HW1th the 'usual secondary mlnerals 1nclud1ng carbonate. The,accessques are
: Sp hene and red-brown allanite. ? S

B.M.R. Reg. No. 64155038 (One mile E.N.E. of Salisbury Plains Homestead)

This is a quartz-rich microdiorite or a microtonalite. It has

a typically basic (xenomorphic granular) texture, and consists primarily of
andesitic plagioclase laths (0.5 x 0.2 mm.) interspersed with secondary
chlorite, and epidote, some after feldspar, others secondary to a mafic
mineral, probably amphibole, judging by pseudomorphs. Quartz occurs inter-
stitially, and staining suggests that K-feldspar is not uncommon, which would

- place the rock more in the granodiorite group. Opaques are the main accessory.



-54— _ _
B.MQR. Reg. Noo 64155041 (N.E. foothllls of Ma;or Creek Mbuntaln)

.‘

This is an altered pyroxene mlcrodlorlte, contalnlng oc0381on31

veszcles full of zeolites. Plagioclase (0.1 x 0. 03 mm.) forms elongate lathe,

with a eompoeltlon in the ollgoclase—andeslne range; it is considerably

less altered than the mafic constituent, clinopxgoxene. This has mostly gone

to epidote and secondary g artz. Rare phenocrysta of augite measure 1.2 x
0.8 mm.. The vesicles, up to 2. 0 mm. in- diameter, contain zeolites

(? thomsonite), carbonate amd sericite.

B.M.R. Reg. No. 64155044 (Quarry just north of The Rocks)

Thls is a partlally amphibolitized auggte dolerite. The rock hae
a normal dolerltlc texture and is evengrained, apart from a few phenocrysts

of plagloclaae (2.5 x 1. 5 mm) The p gg}oelaae, of basic labradorlte

‘composition, is fairly fresh with laths typlcally O 25 x 0.08 mm.; eecondary

minerals are epidote amd carbonate. The pyroyene, probably from its pinkish

colour anl optics,. titanugite, is often changing to a fibrous amphibole,
usually pale brown, but sometimes zoned with a yellow core and a green r:l.m. )
Brown hornblende (?barkevikite) also forms diScrete magmatlo crystals.

Spongy ogague material forms about 5% of the dolerlte.

B.M.R, .
B.M.R. Reg. No. 64150162 ‘Kaolinised, aausaurltlsed, chloritised, (?)

albltised, guartz-hornblende mierodiorite,‘ '
(Southern'slopeé'ef-Mbunt Luce) -

5 Tabular, etrongly kaollnlsed cand in placea sauesuritised (?)
alblte crystale are randomly oriented. Hornblende forms prismatlc cryetals
‘:that are almoat entirely chloritized. Iron oxide. is octahedral, apatite is
. aclcular, and sphene is anhedral- Some potash feldspar may ‘be present, if’
80, it ie hard to 1dent1fy because -of alteration. The few phenocrysts - o
preeent measure upvto 3 mm. long. The groundmaes has an average grainsize
of 0.5 mm.. '

- B,M.R. Reg. No. 64150156 Sericitised hormnblende alkali microsyenite
(1.5 miles east of Cape Upstart) '

A better name for this rock may be "albitised hornblenle micro-
diorite". It consists of randomly oriented plagioclase (albite) laths, 0 2
to 0.5 mm. longy; and acicular greenish-brown hornblende, “together with
accessory octahedral iron oxide and acicular apatite. Interstitial chlorite
is present. G
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BoM.R. Reg. No. 64150110 Intrusive porphyritic felsite -
(1.5 miles east of Cape Upstart)

The phenocrysts range between 0.3 and 0.8 mm. in length, and
consist of tabular, somewhat sericitised crystals of ‘andesine. They are
enclosed in a fine-grained, indistinctly flow—banded‘felaitio groundmass.

B.M.R. Reg. No. 64150105 Intrusive rhyolite
(N.E. coast of Cape Upstart peninsula)

IThe rock is seriate-porphyritic, the phenocrysts ranging up to
1.5 mm. diameter. They consist of tabulé.r pla.gio_clasé (oligoc'lase-andesine)
and potash feldspar, together with embayed quartz and epidotised (?) hornblende.
The feldspars are moderately kaolinised.
~o7ren s The groundmass contains alkali feldspar, laths 0. 08 mm. long,
together with interstitial quartz and a few tabular crystals of plagioclase.

Granular epidote and acicular apatite are also present.

B.M.R. Reg. No. 64i50008 Biotite-hornblende microtonalite-porphyry

(4 miles W.N.W. of The Cape Homestead)

The rock is very strongly porphyrltlc, more than 60% of it
qﬁnsiatlng of phenocrysts, which range up to 5 mm. long. The phenocrysts
consist of tabular, somewhat saussuritised plagioclase; these have large

calcic cores of Anao, zoned sharply to margins of An Some micro-

fracturing is evident. The average groundmass grainggzsois 0:3 mm. Tabular
plagioclase shows strong éoning from labradorite to andesine; quartz is
intérstitiél. ‘The ferromagneslan minerals consist of flbro—prismatic
hornblende, flakes.of brown biotlte, and granular epidote. .

.

Quartz 15%, plégiéclaae 656, hornblende and biotite each 10%.

-4

BoM.R. Reg. No. 64150114 Albitised, sericitised, /quartz-sctinolite

microdiorite. (Mount Carew)

Randomly oriented, moderately sericitised plagioclase (albite)
laths measure about 0.8 by 0.2 mm.. Actinolite forms fibro-prismatic crystals.
Small amounts of interstitial quartz are present. Iron oxide is anhedral.
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B.M.R. Reg. No. 64150103 Albitised dolerite (S.E. end of Holbourne Island)

The rock is sparsely porphyritic; the'phenoorysts range up to
1.5 mm. across, and consist of strongly saussuritised plagioclase and some
augite. The grbundmaas éontains faﬂdomly oriented laths of plagioclase .
measuring 0.2 by 0.05 mm., together with pale-green augite; granular
epidote, interstitial chlorite, and small amounts of interstitial quartz.
Octahedral iron oxide and tabular (?) ilmenite are present. I think that
the albite results from the alteration of more calcic plagioclase; the

epidote is probably a by-product of the reaction.

B.M.R. Reg. No. 64150107 Sericitised, intrusive, alkali rhyolite-porphyry

(Middle Island)

The rock is porphyritic, the phenocrysts ranging between 0.3 and

'4 mm.. They consist of strongly sericitised albite, quartz, muscovite, and

smectite (after biotite). The average grainsize of the groundmass is 0.05 mm.j

it consists of quartsz, alkali feldspar, muscovite; and chlorite.
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