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REGIONAL GEOLOGY OF THE MACKAY 1:250,000 SHELT AREA

QUEENSLAND

SUMMARY

_ The oldest unit in the area, the Upper Devonian~Lower Carboniferous
Campwyn Beds, consist of at least 24,000 feet of wvolcanics and minor fossil-
iferous marine sediments. It crcps out in the coastal areas of the Mackay

Sheet area; in a broad south plunging anticline, and is favlted against the

" Permian in the west.

The Upper Carboniferous-Lower Permian, Lower Bowen Volcanics,
possibly 10,000 to 20,000 feet thick, crop out on each side of a large
intrusive mass; the Urannah Complex. The Lower Bowen Volcanics are tyought
to be disconformably younger than the Campwyn Beds, but a faulted contact
between the two units obscures the relationship. The Campwyn Beds are also
faulted against the Carmila Beds, a Lower Permian freshwater unit about
7,000 feet thick, which forms a south plungihg gyncline in the south-eastern
part of the area. On the castern side of the Complex, the Volcanics are
folded and faulted extensively; but on the western side they dip to the
south-west under the Middlc Bowen Beds, to form part of the eastern linb
of the Bowen Syncline. The Volcanics are disconformably overlain by the
Calen Coal Mcasurcs, a Permian (possibly Lower Permian) unit, which are
about 1,000 feot thick in the northern part of the Sheet area.

The Middle Bowen Beds crop out west of the Uramnah Complex, and
have a recgional dip to the scuth-west. They consist of about 850 feet of

marine fossilifcrous siltstone and sandstone, of Lower Permian age. They

have been divided into three subunits on fossiliferous and lithological

evidence. The unit is conformably overlain b& Upper Permian Upper Bowen
Coal Measures.

The Palaeozoic scquence is intruded by the Urannah Complex and
by smaller intrusions, and unconformably overlqin by unfolded Tertiary
acid and intermediate volcanics, basalt, and freshwater sediments; it is

also overlain by Cainozoic alluvium and soil. Quaternary sand dunes have

been formed on the coast in some places.
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TNTRODUCTION

In 196b the Bureau of Mineral Resources and the Geological Survey
of Queensland commenced a joint programme of regional geological mapping
in the Bowen Basin, to assist in the scarch for petroleum. The western
third of the Mackay 1:250,000 Sheect area was mapped during 1961, and a
report (Jensen, Gregory and Forbes 1962) subsequently written. The rest
of the sheet was mapped during 1962, and this report summarizes the geology
of that part of the Sheet avea covered by air-photos at 1:85,000 sczle.

The Mackay Shect area, on the coast of Qucensland, and about
500 miles north of ﬁrisbane, is bounded by latitudes 21° and 22° south
and longitudes 1480 30' and 150O east. dAbout two thirds of the area are
covercd by aerial photos at 1:85,000 sczle, taken by Adastra in 1960,
Transparent overlays of the geology of each photo were made in the field,
reduced, and fitted together on a base supplied by the Division of National
Mapping, to form the map contained in this report.

The topography of the mainland varies considerably, but it can
be generalized as shown in the topographic sketch map, (Fige1), and
divided into four divisions - (a) coastal lowlands, (b) open hilly country,
(c) coastal range; (d) south-western plain.

(a) The coastal lowlands vary in altitude from 500 fect to sea lovel,
where mangrove swamp and tidal flats are common.

(b) "In some areas the lowlands give way to open hilly country with
peaks up to 1,800 feet. Drainage in both the lowlends and the hilly

country is eastwards to the sea.

(¢) The Commors Range is the main watershed for the area, separating

- the headwaters of the coastal streams flowing east, the Broken Rivor

flowing west, and the Funnel-Bee Crecks system flowing south. The Bee and
Funnel Creeks system joins the Isaacs and the Fitzroy Rivers. The Range
is very rugged and includes peaks up to 4,200 fect in the northern part of

the area. It is covered by tropicsl rainforcest in places.

(d) The south-western plain is not a true plein as smell rounded hills
and strike ridges are common, but these seldom exceed two hundred feet
above the level of the plain. A few volcanic peaks, such as Mount Fort
Cooper, whiph is 1,000 feect above the level of the plain, interrupt this
pattern. Hilly country in the south-western corner of the Sheot,
around Bundarra Homestead consists of 2 ring of hills up to 600 feet
kigh.
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The arca has a hot summer and a cool wintery rainfall occurs
mainly in the summer. The south-western plain has an amual average
rainfall of 30 inches: The Comnors Range receives 90 to 136 inches

per year and coastal arcas from 55 to TO inches per year.

Access on the niainland is good; +the Bruce Highway, a sealed
road running from north to south, joins Mackay with Prosperinc and
Rockbhanpton. Roads in the vicirity of Mackay arc sealed and the Nebo-
Clermont highway is being sealed. Most of the other roads are graded but
unsealed, and are often impassable during very wet weather.s Even the
Bruce Highway is cut occasionally by floods, particulerly by Funnel
Creek. The coastal railway line from Brisbane passes through Meckay,
and a subsididry line runs west from Mackay to Nertherdale, at the foot
of the coastal rangc, Mackay, with a population of 15,000, has an
artificial deepwater -harbour, an& a good aercdrore. Many of the cattle

stations have small airstrips. 3

The main industry of the coastal area and the Pionecr Vallcy is
that of sugarcane, this area producing a quartcer of Queensland's sugar.
Crushing mills are found throughoﬁt thobcoﬁsfal area, and a plant which
produces methylated spirits and ethyl alcoﬁol is situated ot Sarinas
The land west of Connors Range supports cattle, and timber is taken from
part of the Range. Dairying and general farming support some of the
population. Another important asset to the district is the tourist
industry, the Connors Range providing dramatic mountain sccnery amidst
tropical rain-forest vegotation, and the port of Mackay gives access to

various island resorts of the Great Barricr Reef.
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_PREVIOUS INVESTIGATIONS

Geological investigations

Most prcvioﬁs geological roports-have been concerned with small
minoral deposits. However there are a fow reports which deal with a

larger area and a few palacontological and palaeobotanical roports.

Jack (1893) was the firsi to write about gold in the districts
othcrs reporting on this subject include: Ball (191Qzand 1932),
Marks (1913), Morton (1925), Denmead (1932), Reid (1935, 1936, 1939),

‘Bast (1946), and Jensen (1947)+ Copper mines and prospccte have been

discusscd by Ball (1909, and 1910c), Lees (1907), Marks (1913), Cameron
(1915), Reid (1g§§), Ridgeway (1944), and Skepherd (1953). Other .
nmetaliferous deposits discussed were: graphite - Dunstan (1906),
molybdenite = Reid (1941); wolfram - Shepherd (1952), and uranium -
Brooks (1961). Coal deposits have been the subject of many reports
including: Cameron (1905), Ball (19104 and 1927), Reid (1925, 192945,
1946, 1951), Hewthorne (1961), and Powel Duffryn Technical Services
(1949). Quarry sites were investigated by Reid (1931), and Shepherd (1933).
0il shale at Plevna was reported by Ball (1927), Shepherd (1939), Reid
(1942), and Austral Mining Pty Ltd, (1958). Beach sands were investigated
by Dowsett Enginecring Pty Ltd, (1955), and Connah (1961). Water

supplies of the Pioneer River valley and the Dalrymple Heights area were
examined by Calvert (1959), Abbis (1959) and Baird (1962).

Investigation of largor arcas bogan with Jack (1887), and this
wes followed by Maitland (1889z), Dunstan (1901), Cameron (1903), and
Reid (1924 -25, 1929a and 1930). Therc was a lack of regional geological
reports for the next twenty-four years unﬁi} Isbelll's report (1954).

This was followed by Lawrence (1956), and Laag 195?)

Pslaeontological reports have been written bty Whitchouse (1925,
1939), and Dickins (1961), and palacobotanical reports by M.E. White
(1562 and 196342, é,) )

F_' 7. The Buresu of Mineral “Resources in condunﬁfigﬁ_ﬂiﬁy the: -
Geological Survey of Queenaland[commencvd work in the area in

1961 and mapped the western third of the Mackay 1:250,000 Sheet arca,
(Jensen, Gregory and Forbes, 1962). This present report incorporates

all the information presented in the previous report, as well as
deseribing the geology of the remainder of the mainland area. The French
Institute of Petroleum produced a photo interpretation map of the area
for the Bureau, in 1962, -
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Two gcologists, from iAmpol Exploration (Qld) Ltd, W.C. White
and G.A. Brown visited various islends off the coast during 1962, and
their results are pfeson‘tez}. in an unpubli'silod report (White and Brown,

1963).

Geophysical Investigations

The arcas coVered by the four gravity surveys and two acromagroetic

surveys made on the Mackay Shect arca are shown in Figure 1a.

The gravity surveys werc carried out by: the University of Sydney |
in 1958, the Bureau of Minoral Rosources in 1958 and 1961, and Mines
Administration Pty Ltd in 1959.. The University of Sydney (Marshall and
Narain, 1954) made some measurcments along the coast as part of a rogional
gravity survey of eastern fustralia., The Bureau cf Mincral Resources
made underwater gravity measurements as part of a survey of the Great
Barrier Recf (Goodspecd and Williams, 1959), ahd a gravity troverse was
run along the coast in 1961, for calibration purposes. Starkey (1959)
made gravity measurements in the south-west portion of the Sheet area for
Mincs Administration Pty Ltd, in a survey of the northern partlof the
Bowen Basin. ' ‘

Both Australian 0il and Gas Corporation Ltd and the Bureau of
Mineral Resources have made acromagnetic surveys in the area. The lines
flown by the A.0.G. survey are shown on figure 1a, and the results are
given by Hartman (1962). The Bureau made an aefomagnetic survey of the
western third of the Mackay Shect in 1961, and additional lines were flown
at a greator spacing in 1962 over the rest of the area. The work was done
by G. Young, A.G. Sponce, A. Drage, F.E.M. Lilley, B. Dockery, and J. Moo.
Permissicn to include the tctal magnetic intensity profiles is gratefully
acknow}edged.
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STRATIGRAPHY

A summary of the stratigraply is given in Table 1.

(a) Devonian ~ Carboniferous

The Campwyn Beds

Summarys  The Campwyn Beds crOp:out in a north-west trending coastal .
belt extending from Notch Peint in the south to the Prosperine 1:250,0C0
Shecet area in the north. The unit is composed mainly of volcanic flow
rocks and pyroélastics, interbedded with silitstone, sandstone, conglomerate
and limestone. Intrusions are common and low grade motamorphic rocks are
developed locally. Marine fossils collected in the unit are Devonian.

The unit is folded intc e broad south plunging anticlins, which is faulted
against Permian units in the wests The unit is estimated to be about
24,000 fect in this area. '

e & &4 & ¥

"Campwyn Beds" is a now name proposed hercin for a sequence of
Devonian~Carboniferous volcanics and sediments. The unit crops cut in
& north-west tronding coastal belt extending from Notch Point in the south
on to the Prosperine 1:250,000 Shee¢t arca. The name "Campwyn" is derived
from Campwyn Beach, ncar Sarinz Beach (longitude 149019' E, latitude
21° 22 S)s Cutcrop at Campwyn Beach is of gre:n volcanic breccia which
is a common lithology in the unit. No scctions have been measured, and
no type area has been &cfinod. Very good exposures can be found on every coos
coastal headland within tho area of outcrop, but probably the greatest

number of easily accessible outcrops are to be found botween Hay Point

and Sarina Beoach, especcially in the vicinity of Campwyn Beach. Outcrops

away from the coast are poor.

The unit forms low rounded hills, with generally thick vegetation.
It is not well bedded, but in places trend lincs parallel to the strike

can ba recognized.

Rock types, in order of abundance, include sgglouerate, tuff,
breccia and flow rocks, siltstone, sandstone, conglomerate and limestone.
Intrusives arc common and low grade -metamcrphic rocks arc developed
1oéally. Epidotisation is widospread (especially in the andesitic rocks)
and dykcs, quartz veins, and calcite veins are common.



SUMMARY OF STRATIGRAPHIC UNITS TABLE 1.
. Rock Unit . . . Ralationship with
P d \ :
erlio | and Letter Symbol Thickness Lithology Fossils other Units
} e e 2
!
QUATERNARY ; Qd Quartz sand, lithic sand
E —
¢ Cz Soil
Cza Alluvium - fluvial and coastal. Crocodilus nathani west of
Homevale (on Mt. Coolon
__ 1:250,000 Sheet area).
Ta Thickest deposit Mudstone, siltstone, shsale, Interbedded with Tv in places.
265 ft. sandstone, and conglomerate. Unconformable on Urannah Complex
TERT LARY Tv About 700 feet acid and intermediate flows and Unconformable on Palaeozoic
meximum pyroclastics. units and Urannah Complex. Over-
lies Tb with probable conformity
Tb Less than 200 ft. Olivine basalt. Unconformable on Palaeozole units

UPPER PERMIAN

Pub - Upper Bowen
Coal Measures

Unknown - top of
urlt not present.

Siltstone, 1lithic sandstone,
conglonerate.

Unidentified fossil wood.

Conformatly above the Middle
Bowen Beds.

LOWER PERMIAN

Bluo siltetone.

Fauna IV )
) Sete
(IITa )
Fauna III(IITb ) Appendix
(I1Ic )
) A
Fauna II )

Conformably above Lower Bowen
Volcanics.

Disconformably overlies Lower
Bowen Volcanics.

Unit C 5200 ft.
Plm o .
Unit E 1400 f't. Feldspathic quartz sandstone.
}Middle Bowen :
Beds.
Unit A 1800 ft. Brown ferruginous subgreywacke
and brown calcareous siltstone.
Ple - Calen Coal lMeasures 1000 ft. Sandstone, siltstone, claystone,
minor coal.
— - e -
Conglomerate, lithic sandstone,
Pla - Carmila Beds 7000 ft. siltstone, lithic and crystal

tuff, acid volcanics, shale.

Pcrmian plant fossils
including Nogcggerathiopsig
hislopri (Upper Carb. =
Lower Perm.)

Possibly unconformable on
Lover Bowen Volcanics.

Plv - Lower Bowen
Volcanics

Unknown - could be
10,000 - 20,000 f%.

Mainly intermediate flows and
pyroclastics with minor acid and
basic volcanics. Shale, sand-
stone, conglomerate.

Permian plant fossils
including Noeggerathiopsis
hislopi (Upper Carb. -
Lower Perm.)

|

Probakly disconformable on
Campwyn Leds,

UPPER DEVONIAN

TO

LOWER
CA/RBONIFERQUS

D/Ce ~ Campwyn Beds

At least 24,000 ft.

Volcanic flows and pyroclastics,
alltstone, sandstone, conglomerate,
limcstone.

Alvcolites sp. )
Thamnopora Spe ) Devonian
Phillipsastrea? sp.)

Upper Dcvonian to Lower
Carbonifcrous fossils en the
Proserpinc 1:250,000 Sheet
arce.

0ldest unit in the area.
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Andesitic agglomeratc, lapilli tuff, and tuff are very common,
and are represanfed in almost every exposure. They are generally dark
grecen and purple in coloﬁr, and the shorelinc outofops commonly
oxhibit honeycomb weathering. Coarse agglomerates aré common, and
fragments up to 8 inchés in diametor hove been noted. Tuffs are frequently
indurated and some are definitely metamorphosed. Andesite voloanics at '

Slade Point, and others as far south as Sarina Beach show cffects of
metamorphisn to varying degrees. Knight (1939) describes siliceous

metamorphosed tuffs from the Grasstree Mine area. Contact metamorphic

effects are the most obvious, but the local development «f schistose
lithic tuff in the Alligator Creck arsa suggests that metamorphic effects

may not be due solely to the numcrous intrusions.

The tuffs are generally hard and nassive with no recoghisable
bedding, but a small proportion arc fine, ashy, anl well bedded. Pebbly
and sendy tuff occurs, but is not commen.

 Andesito énﬂ basalt are common flow rocks and rhyolite is not
UNCOmMOn. Pyrite occurs commonly in the rhyolitc and rhyolitic breccia,
and also in andesitic and rhyolitic tuff,

Siltstdne is prcbably the most abundant sedimentary rock; and the
best single outcrop is at Helf Tide. Here a very large, flat, wave cut
platform exposes about 300 feot of section comprising approximotely
140 fect of basic volcanics, follcwed by TC feet of acid and intermediate
tuff and brececia, which are overlain by 90 feet of siltstone and lithic
sandstone. The siltstone is well bedied with regularly alternating hard
and softor beds. The harder bods are 2-6 inches thick and gencrally
calcareous. The softcer beds are gencraelly porous, ironstained and up to
two feet thick, and frequently contain tiny pyrite crystals. Massive
poorly bedded siltstone, finc lithic sandstone, and rare pebble conglo-

nerate are also exposed.

In contrast to the generally unaltercd sediments at Half Tide,
hardened siltstonc is exposed at Eimeo in the north, and near Yarrawonga
Homestead in the south. The ‘outcrop to the north-east of Yarrawongo exposcs
hard, well bedded oalcafaous rock with fine bands of alternating dark
siltstone and lighter fine sondstone. Some specimens show at least fofty
bands per inch. Very small_scale current bedding was noted; but no graded
bedding was cvident. Tho sediments exposed at Eimeo include well bedded,
hard, non fissile, carbonacecous slates with carbonised plant frasments.

Gold in the Llligator Creck district is reported to occur in quartz veins
in spotted slate.
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Arcnaccous scdiments are not cbundant, but tuffabéous sandstone,
lithic sandstone and some quartz sandstone have been noted. Well bedded
light grecn and brown lithic and tuffaceous sandstono is common at Cape
Palmerston. Beds are gencrally 1ess than one foot thick, and are inter-
bedded with andesitic agglomerate and tuff, rhyolitic flows, ond banded
chort. Sedimonts cropping out about threc miles south of Allom Point
include fine, non-calcareous, quartz sandstone and hard, quartz—lithié
sandstone. The sandstone is in general well and thinly bedded. It varies
from porous, unaltered and friable in the Alleom Point area tc hard mete-
morphosed sandstone and quartzite in the ansstrec area. Light groy

crystalline quertzite also crops cut ncar Slade Point.

Conglemerate is not common in the Campwyn Beds. Beds of pebble
conglomerate up to four feel thick are interbedded with tuffy aggiomcrate,
broeccia, and sendstone in the area immcdiately south-west of Sarina Beach.
Hard indurated conglomorate also occurs néar Grasstrec Mine. Conglomerate
(probebly with a tuffaccous matriz) is interbedded with andesitic broceiz,
rhyolitic flows, and bedded tuff at Shoal Point and 2t cther localities
north and west of Mackay. Some of the outcrops in this arca are vory

hard and metamorphosed.

Limestone, impurc limestone, and colecarecus siltstone heve been
noted, ﬁut they represent only a small part of the unit. Most limestone
seen is fossiliferous and possesses.a slightly foetid odour. Marine
fossils were collected from a four-inch richly fossilifercus band within
fine; very hard, light grey limostone at Allom Peint. Jnother marine
fossil cellection: was made from a bed threes feet thick of weathcred, fine,
grey limestone about two miles east of Notch Point. Limestone and
calcareous siltstone occur about two miles south-cast of Kelvin Homestead,

but nce fossils were secn.

Fossil cclloctions containing brachiopods, lamellibranchs, and
gastropods have been submitted from localities M608 (Wotch Point) and
M639 (Allom Peint). Whitchouse (1939) describes fossil corals from an
andesite agglomerate at Campwyn Beach, and another collection submitted
from this locality (M798), yiclded Devonian fossils (Hill, 1962)
Alveolites sp., Themnoporo sp., Phillipsastrea? sp.

Collections from Notch Point and Allem Point have not yet been
identified. On the southern half of the Prosperine area fossils found in

the unit rénge from Upper Devonian to Lower Carbeniferous (Jensen, 1963).
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There are numcrous intrusives into the Campwyn Beds, cspecially
in the north of the area. 1Mt. Cheionﬂ, four miles north of Sarina,
risos to over 400 foet ahove the surrounding country; and is ccmposed
of‘jor-forming, homogencous, modium—grained granites. At Mt. Basset,
noar Mackay, quarrying has exposed a non-homogeneous mass of micro-
granodiorite-diorite intruded by dark fine-grained dykes. The area to
the north and west of “Mackay seems to consist of metamorphosed remnants
of rocks of the Campwyﬁ Bedsy which have been intruded by numerous
irrogular masses and dykes of microdiorite ang cthor igﬂaous rocks,
Reid (1931) describes Flat Top Island, to the south-east of Mackey as
consisting cntirely of graonite and diorite, with intrusive porphyry dykes
and masses. Iregular diorite intrusives are common in the Grasstres areny
and havo been noted at Half Tide and on Freshwater Peninsula. Medium
grained granodiorite crops out threc miles south of Aliom Point,; but
plutonic intrusivcs are less common in this area. Andesitic or hasaltic
dykes can be found in almost évery outerop, but are morc numerous in the
north. Dykes in the Slade Point - Mt. Basset area are gencrally andesitic,
and trend north-south dipping stéeply to the west. Most are 2-6 feet
wide, but dykes greater than 20 feet wide are present. Andesitic dykes
occur at Dudgeon Point and Hay Foint, and a rhﬁolite (?) dyke 40 fect
wide trending north-east cuts siltstone and volcanics at Half Tide. The
fine grained besic dykes in the Grasstrce - Campwyn Beach area appear 1o
have a general north-east trend, and are less then ten feet in width.
Knight (1939) describes dyke rocks in the Grasstree mine arca as "hornblende
porphyrite" and "felsite". Both basic and rhyolite dykcs occur on

" Freshwater Poninsuler. The majority of them strike north-north-east and

in places, dykcs or porphyritic rhyolite appear to cut the basic dykes.
Dykes are less numerous in the south of the areca, but have beocn noted at
Armstrong Beach, and at Notch Point near Walter Reid Homestead. -

The Campwyn Beds form an upfauited cozstol block separated from
younger units tc the west by a major fault line. This block, is folded
into a relatively simple anticline plunging to the south, whose axis
trends north to north-east and passecs between Allom Point and Glendower
Point. No othor majer fault lines have heen recognised, but small
faults ore numerous, and frequently displace dykes cutting the Compwyn
Beds. Jointing is gencrally well doveloped and joints are commonly filled

with quartz veins.

Possible Campwyn Beds crop out west of the fault line near
Koumalay, but the structural rélationship between these outcrops and the

Campwyn Beds east of the fault line is not knowm. As the Carmila Beds and
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the Lowor Bowen Volcanics dip eway from the Compuyn Beds in the Koumala
area; an anticlinal structure may affect the units. Altornatively, the

Campwyn Beds may have been faulted into this position,

No sections have been measured in the Campwyn Beds, and neither
the top nor the bottom of the unit has been located. However approxi-
mately nine miles of outcropning Campwyn Beds would bLe covered along o
linc south west from Hay Point. There do not appear to be any rcversals
of dip in this arca and a conservative dip of 30O would indicete almost
24,000 foet of secfion. However faulting in the arcsa moy upset this

calculation.

(b) Permian

Nomenclature of the Bowen Basin succession

This subject was discussed in the'Goology of the Mount Coolon
iroa (Malono, Corbett, and Jensen 1961). For that report it wes decided

to usec the established, informal nomenclature, Lower Bowen Vclcanics,

" Middle Bowen Beds; and Upper Bowen Cozal Measures. This nomenclature will

be retained in this report.

Lower Bowen Volcanics

Summarys The Lower Bowen Volcanics crop out on either side of the
Urannah Complex. Topography produced by the unit varies from flat to
moderately rugged. The unit consists of volcanics, which prodeminate, and
sediments. The volcanics include both flows and pyroclastics, mainly of
intermodiate composition, but basic and acid types are present. Inter—
bedded scdiments include shale, labile sandstone, tuffaceous sandstone,
and conglomerate. West of the Urannah Complexz the unit dips to the south-
west but the structurc is more complicated east of the Complex, where it
is faulted anl folded. The unit disconformebly overlies the Campwyn Beds,
and is disconformably overlain by the Calen Coal Measurcs. Plant fossils
contained in the unit have a range from Upper Carboniferous to Lower

Permian.

L] . » Ll L]

The term 'Lower Bowen'! has been used since 1892, when Jack and
Etheridge introduced it as the lowest division of the Bowen Group, in the
Bowen River coalficld (Jack and Etheridge, 1892). Reid (1924-25 and 1929a)
in his description of the Collinsville area, divided the Lower Bowen
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Volcanics into threc units, the Mount Devlin Volcanics, the Mount Devlin
Coal Measures, and the Mount Toussaint Volcanics, but this subdivision

was not accepted by Malonc et al (1962).

The unit crops out in two areas, on either side of the Connors

‘Range, which is formed by the Uramnah Complex. For the purpecses of this

report the arca south-west cf the Complex will be referred to as the Nebo
area,; and north of the Complex as the Eton area. The Nebo area extends
from the headwaters of MomalighﬁICreek, in the north, to‘Murra& Creck,
south of Undercliff homestead, in the southern part of the arca. The Eton
area extends from the northorn boundary cf fhe Sheet, ncar Silent Grove

Creek, to Bolingbroke homestead,; in the south.

The topography within this unit is varicd. In the Nebo area the
voleanics at the top of the sequence producé relatively flat plains; but
the lower part of the sequence is marked by moderately high rounded hills,
cspeciclly ncar the Uramnah Comﬁlcx, and west of Tertiary volcanics near
Homevale. These contrasted types 5f topography are nct seen in the Eton
area vhere, for the most part, the topography is hilly, and almost
mountainous where the unit is close to the Urannoh Complex. Examples
of this are the mcuntainous terrains ncar Bolingbroke, and ncar the Range
Hotols. Strike ridges are rare in both the Nebo and Eton creas, and %his
fact together with the massive nature of the volecanic constituents of
the unit, make goological photo interprctation difficult.

Therc is a great variety of rock types, both of veolecanic ond scodi-
mentary origin, included in the Lower Bowen Volecanics in tho type area at
Collinsville, and in the Mackay area. In some places in the Mackay Shect
area, notably near Nebo, volcanics predominate and sediments are almost
lacking. In other places, such as near the Range Hotel and also near
Sarina, the sedimentary sequeﬁce is well developed, and volcanics are of
minor importance. iround Bolingbroko homéstead, and in neighbouring areas,
veleanics and sediments are of equal importance. Mapping was nct at a
scale which allowed subdivision of the unit into various lithological
members; and the following description of lithology, under the headings
of Volcanic rocks and Sedimentary rocks, aims at providing a regicnal

picture of the lithology and its variations.

Volcanic rocks:

Within the unit there is a range of lava types from basic 1o acid,
which incluies andesite, trachyte, dacite, rhyolite, and basalt.
Andesite, the most abundant rock type, ranges in texture from fine to
coarse and from massive to strongly porphyritic. Phenocrysts are of

plagioclase and commonly hornblende, and rarely of potash feldspar, quartz
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and biotite. The most common colour is'green, pr-oduced by chloritization,
but white to buff plagioclase rich varisties do occur. Some of the lavas
have small xenoliths of shale up to %4 inch in length. Pyrité is a common
accessory minéral, and secondary calcite replaces feldspar. Andesite
dykes intruding the aeﬁuence coﬁld be related genetically to the Volcanicé
or to the Urannah Complex. .

Rhyolite, toscanite, and dacite are distributed throughout thé
unit, although they are more conmon in some places. than in others.
Leucocratic, and commoniy porphyritic, rhyolite is the second most abundant
flow rock in the unit. Toscanite and dacite are gcnerally darker in colour
than the rhyolite, ond contain cuhedral phenocrysts of potash feldspar,
quartz and rare hornblende. Some of the flows are strongly porphyritic
and flow textures are deoveloped in much of the.rhyolite and in some
decite flows. Dykes of dacite intruding the Volcanics are thought to be

comparable in age and genesis to one anothcr.

Trachyandesite and trachyte are relatively uncommon in the unit.
They range in colour from green to grecy and purple, but in placcs they
are creamy whitc. Textures range from coarse to fine, massivo to
porphyritic. Flow toxtures are common in the trachyte. Phenocrysts arc
of plagioclase, potash feldspar and hornblende, and rarely quartz
and biotite.

Basic.lavas, although the rarest type in the unit, occur throughout

the sequence. Both vesicular and massive types have been observed.

Coarse; pale green, agglomerate is one of the most common rock types
throughout the unit. Beds range from a few, to tens of feet thick,

containing ejectimenta up to 2 feet in diamster. The composition is gencrally

andesitic. Both lithic and ¢rystal tuff are also common in the sequence.
The crystal tuff is gencrally red, or greon, and contains broken crystals
of quartz and feldspar; the lithic tuff is generally grecn. Fine massgive

tuff of a green or brown colour is also common and its composition rangoes

~ from endesitic to dacitic. Epidotization, in rarec cascs, has converted

up to 50% of the rock to cpidote, producing a pale grcen rock with a

saccharoidal texture.

Secondary altoration and weathering has affected most of the

voleanics in the unit and produced chlorite, epidote, hydrated iron

‘minorals and calcite. The hydrated iron minerals arc responsible for the

red colouration which occurs in many of the rocks, and epidote and chlorite

for the persistent green colouration.
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Sedimentary rocks:

The most common sedimentary rocks found in the Lower Bowen Volcanics
are shale, labile sandstone, tuffaceous sandstcne, and conglomerate. Ip
tho Nebo area thin beds of shale, sandstone and conglomerate are inter- h
bedded with andesitic and acid volcanics. The shale is dark grey and
fissile; it is finely laminatéd and is probably tuffaccous. Sandstone
is rare and where observed is composed of lithic fragments, of volecanic
origin. The conglomerate is composed of both angular and rounded con=-
stituents and in places grédes into a volcanic breccia., Swmell slump |
structures are present in the shale but cross stratification has not

been observed in the Nebo area.

Sediménts, including siltstono,; coal, sandstone, and conglomerate,
constitute most of the section at the Range Hotel, in the Eton arca. The
sodiments are indurated and well exposed in Blackwaterhole Creek, at the
contact with the Urarmah Complex. The siltstone is grey, yellow or purplos
in places it is either micaceous, cuarbonaceous, or graphitic, and it
commonly contains plant fraguents. It may be tuffaceous in part. The
sandstone ranges in colopr from white tc grey—=brown and green and the
proportion of lithic fregments varies considerably from place to place. It
is generally well bedded, commonly laminated, and cross bedding is only
poorly developed. Tuffaceous sandstone crops out in placcs; particularly
at the top of the range, on the Eton-Nebo rcad. The conglomerate ranges
from pebble to boulcder size and is invariably hard. The constituents are
well rounded, many of thom being of plutonic crigin. Thin scams of coel
are reported by Dunstan (1901).

Dumbleton Rocks, on the Pionecr River seven miles west cf Mackay,
is a magnificent outcrop of Lower Bowen Volcanics. About 500 feet of
section is exposed oomsisting of conglomerate, tuffacecous sandstone, black
siliceous shale, and intorbedded volcanics. The basal part of the section
oxposed is a massive pebble to boulder conglomerate. Cross stratification
is exhibited by some of the tuffacecous sandstone (Fig.2). Diorite dykes
are common.

In the Kungurri district, dark grey carbonzaceous shnale with plant
fragments, is interbedded with massive white rhyolite and green-andesito.
South of Sarina, sediments, including siltstone, sandstone and conglomerate,
predominate in a sequence about 2,000 feet thick.

The two arcas of outcrop of the Lower Bowen Volcanics are separated
by the Urannah Complex. The unit in the Nebo area dips to the south-
west at about 300, forming pert of tho east linmb of the Bowen Syncline.



Figure 2t

A small part of the outcrop of Lower Bowen

Volcanics at Dumbleton Rocks. Current bedded

quartzite on a level with geologist's head.
File M266/Neg.3.
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Reliable dips are difficult tc obtain in this unit because of the abundance
and massive nature of the volcanic members. A dip to the south-west is
ovident in tho Homevale area, but near Hamilton Park the dip is to the
south. Inconsistent dips further south, near New Yard homestead, and

the fact that the Middle Bowen Beds crop out to the south of the Volecanics,
may indicate that a fault separates the two units in that locality.

The Urammah Complex intrudes the Volcanies, but in many placos
the contact is faulted. This relationship is seen at the Range Hotel
where incdurated sediments are vertical, end in places overturned, ot the
contact; and dipping at 18° a mile away. The linear contact between the
Lower Bowen Volcanics and the Complex west of Kungarri is teken to
indicate a fault contact, and the ewing to the south of the Pioneer River
at'Gargett may indicate fault movement. ,

The broad regional struoture of the Volcanics on the eastern side
of the Complex is obscurcd by local folding and faulting, and by the
absence of regional marker beds. Photo interpretation indicates a possible
north-wost dip, south-east cof Pinevale, but ficld measurements indicate
tight folding just to tho south of this area. A north-cast dip is eovident
noar Sarina, Eut this trend dies out to the north, and at Scrubby Mountain
the dip is to the west.

The Volcanics are thought to overliec the Campwyn Beds disconformably
because of their age differencc. The only mapped contact between the two
units, at Sarina, is faulted. The north-west trend of this fault is the
samo as that of many faults in the Volcanics, but the dip of the fault
plane is unknown. The Calcon Coal Moasures disconformably overlie the unit.

The age of the unit probably ranges from the Upper Carboniforous
to the Lower Permian, the evidence beingz plant fossils found at various
places. The following identifications were made by M.E. White (White,
1963a and b).

Locality M572
Mackay Photo run 5, photo 93. - Specimens F22266

Glossopteris indica Sch.

Small Samaropsis seeds

Equisctalean stems

Equisotalean leaf sheaths; probably
Phyllothcca australis Bgt.
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Locality M754
Mackay Photo run 3, photo 51.

Glossoptoris ampla Dana

Glossopteris indica Sch.

Nocggerathiopsis hislopi (Bunb)?
Samaropsis dawsoni Shirley

Equisctaleen stems.

Locality M140
Me.ckay Photo run 2, photo 25. Specimen F22268

Equisctalean stems

Locality M423
Mzckay Photo run 4, photo 67. Specimens F22034-5-6-T.

Samaropsis dawsoni

Nooggorathiopsis hislopi (Bunb.)

Vertobraria indica Royle

Locality M765
Mackay Photo run 2, photo 25. Specimen F22273

Small equisetalean stems

Indeterminate plant fragments

Locality M446
Mackay Photo run 4, photo 65 ‘Specimen F22038

Glossopteris indica Sch.

Equisetalean stems

Locality M751
Mackzay Photo run 4, photo 63 Specimen F22271

Fquisetalean stems.

M.E. White (pers.comm.) notes that Noeggerathiopsis hislopi is
characteristic of the Lower Bowen Volcanics, and does not occur with
forms typical of the Upper Bowen Coal Measures. It is also noted that
the age of N. hislopi, from recent work overseas, ranges from Upper
Carboniferous to Lower Permian.

The thickness of the unit is unknown but it has been estimated
to be from 10,000 to 20,000 (Malone et al 1962).
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The Carmila Beds

Summaxrys The Carmila Beds, a Permian freshwater sequence 7,000 feet
thick, crops out in the south-west part of the mainland on the Mackay

Sheet arca. It consists of conglomerate, lithic sandstone, siltstone,
lithic and crystal tuff, acid flow rocks, and shale. The unit is folded
into a broad south_piunging syncline, the axis of which trends north-
north-west. It is possible that it is not intruded by the Urarinah Complex.
The unit, poseibly younger than the Lower Bowen Volcanics, contains fossil
plants‘which range from Upper Carboniferous to Lower Permian.

Carmila Beds is a new name proposed b& the autﬁors for a sequence
of Permian fresh water sediments and volcanics cropping out east of the
main coast range and south of Koumala. There arec no previous regional
reports on the area; and no prior names for the unit exist. No sections
have been measured; and no typc area has been defined. Good exposures
can be found in most creeks within the area of outcrop, but most of the
common lithelogies in the unit are exposed in borrow pits and creeks within
a short distance of Carmila.

The unit forms easily recognisable strike ridges and cuestas.
The ridges are highest in the west, and disappear under the coastal alluvium
to the ecast. Most of the creeks flow across the regional strike but nowhere

wae there enough ocutcrop exposed to meke section measuring worth while.

The following description of the lithology of the Carmila Beds is

* compiled solely from field descriptions of approximately sixty outcrops.

Rock types, in order of abundance, include conglomerate, lithic sandstone,
siltstone, lithic and crystal tuff, acid flow rocks, and shale. In general
the succession of lithologies consists of acid volecanics at the base cf

the unit, followed by conglomerate and sandstone with some voloanics, and
overlain by sandstone, siltstone and shale with some acid flows and fine
tuff .

Conglomerate is very abundant in the north of the area of outcrop;
and is well exposed in the upper parts of Basin Creek and Marion Creek,
and along Funnel Range. Mt. Punnel is capped by approximately 80 feet

 of conglomerate and coarse sandstone; a 30 foot bed of cobble conglomerate

with interbedded tuff,sandstone and siltstone is exposed on Mt. Cutlack;
a bed of boulder conglomerate at least 30 feet thick overlain by rhyolite
flows caps Mt. Christian. However the largest and most accessible
outcrop of conglomerate is in the bed of Rocky Dam Creek about § mile
east of Mt. Christien siding. Here a thick, uniform bed of hard boulder
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conglomerate overlain by cozrse lithic tuff and dipping gently to the
cast, forms the wall of a natural "Rocky Dam". The conglomerate has regular
bedding, and no obvious torrentianl structures. Phenoclasts are generally -

4~6 inches in diameter, but rarc 4 foot bouldere are prescnt.

The conglomerate in the unit, in general, is hkard and a tough
groenishy probably tuffaceous matrix is not uncommon, Coarse lithic
sandstone also occurs as matrix, while in some places matrix is nearly

absente.

Phenoclasts arc mainly of acid voleznic rbck, cormonly porphyritic
and fluidal rhyclite. Except for the occasional boulders of plutonic rock,
lithology of the phenoclasts is similar to that of the volcanics in the

Carmila Beds; ospwcially in-the scarcity of basic rocks.

The beds of conglomerate are generally thick and uniform, and appear
to persist without changing character cver oxtensive arcas cspecially in
tho upper roaches of Basin Creck and Marion Creek. Cross-bedding and
lonsing of beds arc rarely seen, and only occasionally are sandy beds and
lenses included. In general, the conglomerate beds are cnly moderately
permeable, and the lithic matrix and relative absence of joints makes them
loss attractive as aguifers than could normally be expected for unmetamorphosed

conglonerates.

Conglomerate apparently forms tho base of the sedimentery seqﬁsnce
in the Carmila Beds, overlying acid volcanics. Thick gently dipping beds
of conglomerate are common in the north but disappear under the coastal
alluvium to the south, until at Flaggy Rock no sediments are exposed and

only basal flows and tuffs are represcnted.

Lithic sandstone and tuffaceous sandstono are the most common

arcnacceous scdiments. Felspathic sandstone and quartz lithic sandstone

are present in the sequence but quartz sandstone is rare. Sandstone is
gonerally not well sorted, and contains some pebbly bands. Colour is
commoﬁly yellow or brown but in places olive green cr khaki,.

Lithic sandstone appears to bo harder than the more quartzose
varieties. In places it appears silicified but only in a few cases was

calcarcous cement indicated. A low pormeability is the general rule.

Coarse sandstone is generally massive and poorly sorted; medium
to fine grained sandstone is better sorted, thin bedded, and is commonly
interbedded with siltstone and shale. Most beds of sandstone are uniform
and strucureless,; and fow important internal bedding structures were ncted.
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Some of the well bedéed medium-grained quartz lithic sandstone shows

ripple marking and contains thin lenses and seams of siltstone.

Coarser sandstone is interbedded with, or liecs above the conglomerate,
while the finer varietics are generally higher in the scquence, interbedded
with siltstone, which is the dominant lithologzy at the top of the unit.

Best exposures arc obtained in creeks and gullies along the road between
Ilbilbie end Notch Point.

Siltstone and shale are well exposed in foad and rail cuttings
and creeks between Ilbilbie and West Hill. Probably the best single
outerop is in a railway cutting immediately north of the Gillinﬁin Creck
bridge, where approximatecly 60 feot of interbedded tuff, tuffacoouﬁ and
lithic sandstone, siltstone, carbonzceous shale, and & thin seam of soft

black carbonaceous pug is exposed.

The siltstone is generally well bedded, uniform in appearance and
grain size within each bed, but not well laminated. Sandy lenscs within
siltstone beds are uncommon. Shale is less abundant than siltstone and
ie gencrally very fissile, carbonaceous, and dark grey or purplish in colour.
Shale beds sometimes exhibit slight pinch and swell of beds. '

The siltstone and shale generally -contain plant remain, but the
best plant fossil collections have come from light grey, thin bedded, hard,
siliceous siltstone. The carbonaceous shale is usually very fissile and
so rich in carbonised plant remains that it crumbles on splitting. Khaki
and dark grey siltstone with poor fissility and uniform appearance is
common, but it usually crumbles on exposure to give anguler fragments too
.small to contain useful plant remains. The less common dark micaceous
siltstone and light grey shale do not crumble so readily but have only

- fragmentery plant remains.

Siltstone and subordinate shale, interbedded with fine tuff and
sandstone, form the upper part of the Carmila Beds as cxposed in the Ilbilbie-
West Hill arca. There are local repcrts of the occurrences of coal in the
vicinity of Koota, but no coal was seen.

Rhyolite and dacite are the most abundant flow rocks in the Carmila
Beds. Trachyte has been noted in the field, but no andesitic or basaltic

flow rocks ‘have been seen.

Several thick rhyolitic flows crop out strongly in the area. Bull's
Head Bluff and other well developed cuestas at the heads of Basin Creek
and Gillinbin Creek represent the outcrop of thick rhyolitic flows and tuffs

near thoe base of the Carmila Beds in this area, These are overlain by
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interbedded conglcmerate, coarse sandstone, and other acid volcanics.
Another rhyolite flow(s) up to 50 feet thick overlies conglomerate capping
Mt, Christian. Most flows, howecver, are of the order of 10 feet and loss
in thickness.

The rhyolitc and dacite are generally light grey or green in colour,
in places porphyritic or less commonly fluidal. Thin flows of porphyritic
rhyolite-dacite with phenocryste of biotite in a fine light grey groundmass
ere not uncommon, and trachyte flows and flow breccias have been identificd
near the base of the Carmila beds in the Flaggy Rock area.

Lithic tuff, rhyolitic tuff, and rhyolitic and dacitic crystal tuff
are the common pyroclastics of the Carmila Beds. Acid volcanic breccias
and lapilli tuffs are less common, and agglomeratos and basic pyroclustics

are very rare.

The pyroclasticsalso crop out strongly, forming cucstas, especially
in the vicinity of Flaggy Rock., The Bluff, south-west of Flagsy Rock, is
capped by apperimately 300 feet of coarse~grained, light green, bodded
tufi of intermediate composition.

The lithic tuff is generally woll bedded and light green, grey or
brown in colour. The coarse-grained variety is tough and velcanie fragments
containing quartz, felspar and mica are not uncommon. The finer grained
lithic tuff is genorally weathered, porous, and derker in colour. Acid
crystal tuff is frequentiy hard and silicecus with grains of felspar
and cloar quartz in a reddish-purple cr light green fine-grained matrix.

Intrusives into the Carmila Beds arc rafe. A weathered basic dyke
four feet wide cuts shale and siltstone south of Ilbilbie. Another outcrop
exposoes quartz veined hornblende diorite in a creek about three miles south
of West Hill. ZEpidotisation is absent and quartz veins are extremely rarc -
one narrow vein cutting conglomerate was noted in upper Mariah Creek. Many
of the conglomerates near the base of the unit are very hard, but the
absonce of any other definite intrusives, and their relatively undisturﬁed

attitude suggests they have suffered only minor intrusions.

The unit is folded into a shallow, relatively simple syncline
plungiﬁg gently to the south; whose axis trends north-north-west and posses
through & point two miles ecast of West Hill. Most of the castern limt has
been eroded down, and is now covered by coastal alluvium. Dips in the
westorn limb are consistent in dircction, and becone steepor towards the
south. Howover, none exceeds 300, and few excecd 20°, The existence of’
minor tightor folding in the centre of the syncline is indicated by closely
spaced opnosing dips as high as 450 along the Ilbilbie-Notch Point woad.
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Faultinz hos not been severe in the area. One north-east trending
fault appears to follow Harion Creek, and another follows Carmila Creek near
Carmila, displacinz the southern block to the ecst. Other faults occur,
but their displucement is small, and most outcrops are relatively free of

jOin'tSo

The Jjunction between the Carmila Beds and the Campwyn Beds to the
north-east is thought to be a faulted one, along a line east of and parallel
to Funnel Range. Field evidence for this fault includes severely contorted
and jointed outcrops along the beach from north of Grecn Hill to Walter Reid
homestead.

To the south and west 6f the Carmila Beds, arce the rocks of the
Lower Bowen Volcanics and the intrusives of the Urannah Complex. It is
thought that the Carmila Beds lie unconformably on the Lower Bowen Volcanics,
and also that they were deposited after the bulk of the Urannah Complex

Intrusives were in placc.

" Andesitic dykes, basaltic dykes, and quartz veins cut Campwyn Beds to
the east of the Carmila Beds near Walter Reid homestead, and to the north
of them at coastal outordps east of Oonooie. Basic dykes are also common
cutting Urannah Complex intrusives and Lower Bowen Volcanics to the nnrth
and west. Dpidotisation and calcite veining are common in both Campwyn
Beds and Lower Bowen Voleanics. Morcover, both of these units show
numercus small faults, and jointing is gencrally well developed. The lack
of intrusives into the Carmila Beds, suggests that they were deposited
after the main phase of igneous zctivity in the area. The paﬁcity of faults,
joints, and quartz veins, and tho absence of other secondary mincralisation
supports this conclusion. Moreover, the Carmila Beds form a distinct
photogeological, lithological and structural unit, apparently rosting upon
the Urannah Complex. No oxposure illustrating unconformity betweon Carmila
Beds and Uramnah Complex has boen: seen, but in view of the evidence, an

uncenformity is thought possible.

Collections of plant fessils have been made from various localities
in the unit. Most of the plants have a Permian range; they include
Nocggerathiopsis hislopi which is alsc found in the Lower Bowen Volcanics

and vhich ranges from the Upper Carboniferous to the Lower Permian. As
the Carmila Beds are thought to be equivalent to beds at the top of the
Lower Bowen Volcanics in the St. Lawrence area (Malonc ot al, 1963). They

arc regarded as Lower Permian in age.
The following identifications were made by M.E. White (1963a, b).
Locality M506

Mackay Photo run T,.photo 55. Specimens F22269

Indeterminate.
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Locality M654
Mackay Photo run T, photo 53. Specimens F22267

Glossopteris communig Meist
Phyllotheca australis Bgt., stems and sheaths

Glossopteris indica Sch.

Nummulospermum bowenensis Wallk.

Locality M675
Mackay Photo run 7, photo 53. Bpecimens 22270

Noeggerathiopsis hislopi (Bunb.)
Equisetalean stems

Nummulospermum bowenensis Wallk.

Glossopteris venation fragment

Locality M604
Mackay Photo run 7, photo 604,

Fquisetalean fragments

Seeds (? Samaropsis)
? Glossopteris type venation fragments

The following sample was examined by P.R. Evans:

Locality M508
Mackay Photo run 7, photo 53.

Very rare, fragmentary, unidentifiable spores.

No sections have been measured in the Carmila Beds, but assuming
a constant dip of 10° over eight miles in the Basin Creek area, a thickness
of at least 7,000 feet is indicated.

It is thought that the Carmila Beds were deposited in a large fresh
water basin formed to the cast of the present position of Connors Range,
and partly separated from the Bowen Basin by a high, formed of uplifted
Lower Bowen Volcanics and Urannah Complex intrusives. The extrusion of tho
acid volcanics at the base of the Carmila Beds probably'represents the later
phases of igneous activity in the Urammah Complex. The predominance of
acid volecanic phenoclasts in the Carmila conglomerates suggests that these
volcanics also covered much of the surface surrounding the basin. The
decreasing abundance of volcanics, and the appearance of fine sediments
with plant fossils indicates a return to more quiescent conditions. Latex
geologic history includes uplift, and gentle folding, slight faulting, and
very minor intrusions. The Carmila Beds are unconformably overlain by

Tertiary sediments.
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The Calen Cozl Meazsurcs

Summary:  The Calen Coal Measures crop out over a small area in the
northern part of the arca. They are composed of at least 1,000 feet of
sandstone, siltstone; claystone, and minor coal. The structure of the
unit is broadly synclinal, but the unit is soverely faulted. The unit
disconformably overlics the Lower Bowen Volcanics, and is thought to be
Lower Pormian. In the type area it contains Permian plants. Petroleun

found in a water well at Walkerston possibly comes from this unit.

The torm 'Calen Coal Measures' was first used by Hill and Demmead
(1960), the unit having been described, but not formally namod, by Reid
in 1929%b. Reid's description applies to about 1,000 feect of coal
moasures cropping out west of Calen, on the Prosperine 1:250,000 Sheet
arca. Occurring exclusively north of the Pioncer River, the Cozl Mcasures
(Ple) on the Mackay Sheot form continuous outcrop with the typs area,
about ten miles to the north. Topography produced by the unit ncar Mt.
Toby consists of high hills with steep sides. Further to the north and
cast the topography is more subdued, consisting of some low strike ridges
in relatively flat terrain.

The unit comprises sandstone, siltstone, claystone, and coal.
The sandstone is coarse,quartz rich, brown to white and thick bedded.
Large scale cross—stratification is common, making the measurement of dips
difficult; small scale slumps have been observed. Although well sorted,
pebble bands arc common, the pebbles being mainly of guartz and quartzite.
Thin beds of siltstone in the unit grade laterally into soft brown claystone.
Local residents report small bands of coal near Mt. Toby. Road cuttings
five miles west of Yakapari, on the Bruce Highway, show excellent exposures
of the thimmer beds in the unit. (Figs. 3, 4, 5, 6.)

The structure of the unit is possibly synclinal with a plunge to
the north. Beds on the extreme western margin dip gently off the Lower
bowen Volcanics at about 200. On the southern mergin, just north of the
Pioneer River the regional dip is to the north, but this is interrupted
by faulting and minor folding. Intrusion of sills and dykes, in the central
part of the area of outcrop is associated with folding and faulting, and
this is well displayed in Bruce Highway road cuttings. It is evident that
intrusion has caused some folding, but as some of tho dykes and sills are
themselves faulted it has to be assuned that at least some of the faults are
ceused by regional stresses. (Figs. 3, 45 55 6.) The intrusion of HMt. Jukos
has'also causcd folding,; as the beds on its western margin are vertical,



Figure 3: Faulting, folding, and intrusion in the Calen Coal Measures, in a road cutting on the
Bruce Highway. File M266/Negs.31,32,334



Figure 4: A dyke in the Calen Coal lMeasures,
causing some displacement ofathe bedding.
File M266/Neg.36.

Digure 5: A dyke in the Calen Colen Coal Measures,
cauging considerable disruption of the bedding.
File 265/Neg.25.



gill
Calen Coal Measures. A vertical dyle
cuts thesequence.

Figure 6: A normal fault displacing a in the

File 265/Neg.27.
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Larger faults affecting the unit trend north-west, but their
hado and direction of movement is unknown., This is a common fault
direction in this area, and similar faults on the Proserpine Sheet, and

at Sarina, have strong vertical displaccment.

Although there is no evidence of an angular unconformity between
the Lower Bowen Volcanics and the Coai Measures, it is thought that a
disconfermity exists. Evidence for this is the sudden change of lithology
at the boundary of the two units. The large mass of intermediate and basic
intrusives south-east of Mount Blackwecod is thought to intrude the Mensures,
but where cbserved the boundary was faultede The acid intrusions of Mounts
Blackwood and Jukes intrude the unit and cause some hornfelsing of the
beds close to the contact.

At Celen the unit containg Vertcebraria indica so it is certainly

Permian. Beds underneath the unit yicld Upper Carboniferous to Lower
Permian plant fossils (based on the ags of Noeggerothiopsis hislopi),

and deposition appezrs to be continuous from these undivided freshwater
beds into the Calen Coal Measures. Marine fossils were reported to the
authors occurring near Mt. Tobys but none could be found. However, it

is possible that the unit is in part marine, and that Reid's (1929b)
corrclation of the unit with the Lower Pormian Middle Bowen Beds is correct.

Petroleum found in a water well at Walkerston possibly comes from this unit.

It is thought, from air photo interpretation, that much of the
unit is present at Mt. Toby, which is about 1,000 feet high. The dip at
this locality is low and it is therefore estimated that about 1,000 feet
of scction is exposed in this arca. However, ncither the top nor the bass
of the unit is cxposed at Mt. Toby and therefore the thickness is estimated
t0 be more than 1,000 fect (probably less than 2,000 feet).

The Middle Bowen Beds

Summaxrye The marine Middle Bowen Beds crop out in three areas on the
Mackay Sheect arca; +the Homevale arca, the Mount Flora area, and the Funnel
Creek area. They are divided into three units, A, B, and C; on thc basis of
. faunal content and lithology. Unit A; where seen, consists of siltstone and
subgreywacke, and is characterized by Fauna II (Dickins, Malone, and Jenson
1962). Unit B is sandy, and contains'Fauna ITI. It is overlain by Unit C,
which has a basal conglomecrate but is mainly 2 siltstone unit with Fauna IV.
These units cannot be recognized in the Mount Flora =zrca, where the
lithology includcs conglomerate, sandstone and siltstone. Silistonce and
sandstone of Unit A crop out in the Punnel Creck arca.
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The unit dips regionally to the south-west in the Homevale area,
but in the Mount Flore arca it is domed by the Bundarra intrusion, and
consequently dips north near tho northern contact. Small scale tight
folding noar Homevale Homestead dies out southward. The unit is cstimated
to be 8,500 feet thick north of Mount Landsborough. Marine macrofossils
in the unit indicate a Lower Permian age, possibly extending into the

lowermost Upper Pormian.

The Middle Bowen Beds crop out in three localities on the Mackay
Shecty the Homevale arca, the Mount Flora area, and the Fumncl Creek aroca.
In the Homevale arez the beds form gently undulating topography with low
strike ridges in some placos, and in the Fummecl Creek area, flat plains.
The unit produces rough broken topography in the Mount Flora area, botween
high cucstas of sandstone at the top of the unit, and the ring of hills
surrounding the intrusion. '

Three subdivisions of the Middle Bowen Beds, designated A, B, and
C, have beon recognised in the northern part of the Bowen Basin, (Dickins
et aly, 1962). Each of the throc units has a characteoristic macrofossil
esscmblage (Paunas II, IIT, and IV, in A, B, and C respectively), and
locally distinctive lithological characteristics. The Middle Bowen Beds
in the Mackay arca can be subdivided by faunal assemblages II, III, and IV,
and the corresponding lithologies fit reasonably well with the scction as
it is known in the northern part of the Basin. No subdivision con be
attempted in the Mount Flora areay and only a few feet of section crop
out in the FPurnel Creck arca.

The Homevale areas

The goology is structurally complicated in the Homovale to
Carrinyah arca where many fossil collections have been made. Three
ccllections, M21, M85, ond M86, were made just north of Mount Landsborough,
where the structure is rclatively simple, and where the stratigraphic
section in figure 7 was computed. The positions of other fossil collections
shown on the section aie approximate, as they have been extrapolated along
strike from the north,

The basal. unit, A, crops ocut very poorly not only in the Homevale
area but also in areas to the northy, on the Mount Coolon and Bowen Sheet
areas. The only outcrop of the wnit in this area consists of a browm,
ferruginous, subgreywacke, which grades into a browm, calcareous, siltstone.

It is packed with well preserved marine fossils of Faunz II.



jgbt_m_nshn} Botwren sl Collections ab Mounl Landsbormgh and Homesale

Momnly blue si/1sfone

i

86

Upper Bowen Coaql Measures
fauno T¥

founa I .
? Big Strophatosia Zome

Unt C

Conglomerate [Nis] Foune T

ware| Fauna e
M4i7
5 Unit B
Sondstone with
minor siltstone e
lmls Founa Wa
Kotbl
_—— — b — — — —
Unt A
Brown ferrdq/rnous S
co/careous Siltstone, Mz Fauna I
grao’fﬂg /nte I Bl
rrugInous Subgreymecke)
B i/ Ll)m!.r Boum Vo\mmr.s

dcale 1inch = 1poofeet.

o occompary/ Record No 1963/ 7/

Bureou of Minero/ Resources, Geology ond Geophysics. May 1962

fig. 7

F55/8/2



25.

Unit B, north of the Meckay area near Collinsville, is divided
inte three subunits, B1, B2, and B3, containing Faunas IIIa, IIIh, and
ITIIc, respectively; IIIa being the oldest. In the Homevale area, Unit
B is composed of sandstone and minor siltstone: The sandstone is medium
grained, yellow to groy or buff in colour, hard and calcarcous; slightly
feldspathic, quartz rich (up to 60%), and cross—-bedded in places. Fauna
III=a is found at the base of Unit B, and IIIc at the top. The boundary

between Units B and C lics between fossil collection points M417 and M418,
the latter containing Fauna IV. Fossil collection M416 from a point inter-
mediate between M417 and M418 contains elements of both t..mas. The boundary
is also marked at two localities'by a pebbly quartz lithic candstone. -

Above the basal pebbly sandstone, Unit C; where secn, consists
of light blue, micaccous siltstone, with crinoid stems in places. A4 richly
fossilifoerous bed about 20 fect thick, cropping out about 1,300 fect below the
top of Unit C; and containing Strophalosia cf. clafkei and ‘8. cf. ovalis,
is rcgarded as the Big Strophalosia Zonc (Dickins ct al, 1962).

The Mount Flora Arcas

. No macrofossils, apart from crinoid stems, hove been found in
the Middle Bowen Beds in the Mount Floraarea. The strota are notamorphosed
and sheared by the Buﬁdarra Granodiorite, ond outcrep is poor and dis-
continuous, An examination of outcrop in two creeks north of the intrusion

hes yielded some information regarding the sequence.

The lowest bed, about 8,000 feet from the top of the sequence, has
been metamorphosed by the intrusion to andalusitec harnfels. The following
2,500 fcet consists mainly of shcered blue siltstone, and fine sandstone,
friable in places. Thie is overlain by an indurated, thick bedded, quartz
sandstone, and then by 3,000 feet of poorly outcropping blue and white
siltstone, purple siltstone, and brown micaceous sandstone. Overlying
these beds is a distinctive sequence of about 800 feet of purple siltstone
which weathers to a light green colour, and contains crinoid stems. This
is overlain by a pebble conglomerate, 2,500 below the top of the unit., A
bed of cross-bedled quartz sandstone crops out 1,500 fcet below the top,
forming large cuestas, and this is overlain by interbedded blue and white
siltstone to the top of the unit.

An idea of the reliability of the composite éection can be given
by stating that it is the result of the examination of only 14 outcrops.

It would be unwise, on such meagre evidence, to attempt subdivision of

the section in terms of the units A, B, and C. The presence of quartz
sandstone 1,500 foet from the top of the sequonce is interesting as it shows
that porous beds do occur near the top of the unit.,
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Punnel Creek areas

Light blue micaceous siltstone is interbedded with calcareous
sandstone in the Punnel Creek arca. Fossiliferous ferruginous rubble is

COMmMOrIt.

The structure of the unit is different in the three areas of
outcrop. In the Homevale arca, ihe regional dip of about 400 is to the
south-west, but the beds are folded, in places, intc smell, tight
folds with limbs dipping up to 700. These die out southwards, and are
absent jﬁst north of Mount Landsborough; This type of folding is not
found in the Mount Flora area, where the beds arc domed by the "intrusion;
dips north of the intrusion range from 30° to 60° o the north.

Little is known of the structurc of the Funnel Creek areca,
the only dip mecasurement in the unit being 700 to the north. The Lowgr
Bowen Volecanics crop out directly to the north of this locality, so the
regional strike must boe east-west in this area as the two units are
conformables Thus the regional dip is to the south, and not to the north

as the dip measurement suggests; this anomaly may indicate faulting.

The unit was depositod in a marine shelf environment, but the
depth of water was probably loss in Unit B than in A or C, as indicated
by the sandier nature of B and by the presence in it of crosgs-bedding.
Unit B in the Collinsville area contains a considerable deposit of coal,
possibly indicating a widosﬁread regression of the sea at this time, The
‘conglomerate at the base of C probably indicates clevation of the source
areay and a decpening of the basin, with the subscquent doposition of finer
sediments to form tke bulk of the unit.

Just north of Mount Landsborough, assuming a dip of 450 and
measuring the distance on air photos, the thickness of the unit is
estimated to be 8,500 feet. The figure for the dip is derived from six
measurements in the field. Unit A is about 1,800 feet, B about 1,400 Toet,
and C about 5,200 fect. Calculations based on rather inconsistent dips
in the Mount Flora arca, rosult in an estimate of 8,000 feet for the
thickness of the unit in that area. This may not ropresent the total
thickness of the Middle Bowen Beds in that area, as the basc may not be
exposeac.

The Middle Bowen Beds range in age from lower Artinékian, or
possibly uppermost Sakmarian (Dickins 1961 ), to Kungurian. A list of

macrofossils found in the unit on the Mackay Sheet is given in Appendix A,
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The Upper Bowen Coal Measures

Summary:  The Upper Permian, Upper Bowen Coal Measures, conformably
overlying the Middle Bowen Beds, crop out in three small arcas in the
south-western part of the Mackay Sheet. They consist of siltstone, lithic
sandstone and conglomerﬁte, and dip broadly to the west-south-west, except
in areas of minor tight folding, and W?ﬁiﬁgthey are domed by the Bundarra
Granodiorite, The unit is 10,000 feet}elsewhere, but the cntire sequoence

does not crop out in this area.

The Uppzr Bowen Coal Measures crop out in three arcas, west of the
Urannah Complex, on the Mackay Sheet arca: the Homevale area, the Mount
Travers area, and the Mount Flora area. The Coal Measures arc & continuation
of those cropping out on the Mount Coolon and Bowen Sheet areas, forming
part of the eastern limb of the 'Bowen Syncline'.

Topography produced by the unit in the Homevale arca, like that
of the Middle Bowen Beds, consists of long, low, rounded strike ridges.
Trees are sparsc, except in a patch south of the Peak where dense brigalow
scrub grows. A distinctive pattern, produced on air photos by trees growing
along bedding trends, shows the structure of the unit, even though outcrop
is poor. Hills in the Mount Travers area are low and rounded, but not
‘strike ridges. Again, bedding trends are picked out by the vegetation.
Topbgraphy_produced by the unit in the Mount Flora area is flat, and
outcrop is extremely poor.

The unit consists of siltstone, lithic sandstonﬁ'and.conglomerate.
The pressnce of volcanic lithic fragments in the sandstone and conglomerate,
and an abundance of fossil wood and leaves, distinguish the unit from the
Middle Bowen Beds. '

The base of the unit was seen in three placess ncar Harrybrandt
homosteady three milcs to the east-south-east of Harrybrandt Homestead; and
near the Peak. The change from Middle Bowen Beds is transitional, ncar
Harrybrandt, quartz rich pebble conglomerate grading into conglomeratic
lithic sandstone, with bands of white, micaceous, quartz siltstone. BEast
of Harrybrandt the change is sharp, from thin bedded blue micaceous siltstonec
to cross-bedded lithic sandetone, with abundant fossil wood, interbedded
with thin beds of brown carbonate rock, probably dolomite. The same
lithologies are present at the boundary between the two units neer the
Peak;, except the thin dolomite beds.
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In the Mount Travers area the unit consists cf thin bedded claystone
and siltstone with fossil plant debris, sandstone and conglcmerate.l The
sandstone contains varying proportions of feldspar and quartz, but alwaye
a high proportion of volcanic fragments; it is commonly festoon bedded.
Volcanic pebble conglomerate iz common.

The unit has a regional dip of about 30°'to the south-west, in the .
Homevale arca; but it is folded into small tight folds, in places, the
axos of which trend north-north-weste. This type of folding is also
present in the Mount Travers arca, and minor faulting affects the beds in
both arcas. The unit is domed bj.the Bundarra Granodiorite, and conse-
qﬁently dips are gway-from the intrusion. ¥For example, near Harrybrandt
homestead the dip is to the north. The unit canformably overlies the
Middle Bowen Beds, and is unconformably overlain by Tertiary basalt.

The top of the sequence does not crop out on the Mackay Sheet,
and hence the thickness of the unit canmot be dotermined. On the adjacent
Mount Coolon Sheet area, it is 10,500 feet.

The abundence of plam debris, the abscnco of marine fossils, and
the presence of moderatoly large scale fostoon bedding, are taken to
indicate a lacustrine envircnment. Contemporanecus vulcanism is indicated

by devitriiied glass, and volcanic rock fragments.

No identifiable plant remains were found in the unit, on the Mackay

Sheet. Elscwhere in the Bowen Basin the unit is regarded os Upper Permian.

(c) mMortiary.

Basalt

Summary:  Tertiary olivine basalt crops out mainly in the west and south-
wvest part of the area, but there is a small outcrop north of Mirani.

The basalt exhibits various textures including vosicular, amygdaloidal,
porphyritic, and non-porphyritic. It is unconformable on the Permian Bowen
Basin soquence and is similar in part to Tertiary basalt on the Mount
Coolon Sheet arsa. It is less than 200 feet thick, and is possibly
Tertiary.

“« ® & & @

Tertiary basalt flows cover about 40 squarc miles, west of Nebo,
where they form black soil plains. The basalt is covered by black soil
except at Mount Fort Coopery, and in a few crecks and on small rubble covered
rises, Mount Fort Cooper is a steep sided, flat topped hill, standing about
1,000 feet above the lovel of the plain. It is almost circular in plan
view.
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Basalt also crops out south-cast of Waitara, north of Plevna and
north of Mirani., South-east of Waitara it forms low rubble covered rises
and small hills. HNorth of Plevna; in the Bungella district, it is found
capping hills and as bouldors in doep soil profiles, exposed in road
cuttings. North of Mirani it crops out in the flood plain of the Pioneer
River., Outorop is poor and the basalt is covered by red soil and alluvium.

The basalt wost of Nebo varies in texture from vesicular or
amygdaloidal to even-grained or porphyritic. It consists of olivine,
titanaugite, and labradorite. The amygdules when present range up to one
foot in diameter, but the average size is onc to two inches. The busalt
north of Plevna and also Mirani is lithologically similar to the olivine
basalt west of Nebo, having as its constituent minerals olivine,
titanaugite and lebradorite, with phonocrysts of bytownite rounded by
resorption.

The thickness of basalt in the Nebo arca is less than 200 foct.
Reid (1925) cstimated it to be 1,000 fect, on the basis of the hoight of
Mount Fort Cooper, which is 1,000 feet above the level of the plain.
However, Mount Fort Cooper is now thought to be a volcanic plug, for the
following reasonss (i) it is an isolated hill of basalt very much higher
than the surrounding country, (ii) it has a conical shape, apart from the .
flat top, (iii) basic plugs are known on the Clermon: Sheet area south-west
© of Nebo (Veovers, Randall, Mollan, and Kirkogaard, 1961), (iv) air photos
show it to be surrounded, at its base, by a slightly raised bench which could
mark part cf the old crater rim.

The basalt unconformably overlies the Middle Bowen Beds west of
Homevale and cf Nebo, as well as the Uppor Bowen Coal Msasurcs west of Nebo.
It unconformably ovorlies the Lower Bowen Volcanics south-east of Waitara
and north of Mirani, and the Uranmah Complex north of Plevna. At Mount
Landsborough and sou}h—eaat of Waitara it is overlain by acid volcanics.

The basalt west of Homevale is a continuation of baselt thought to
be Tortiary (Malone ot al, 1961), covering large arcas on the Mount Coolon
Sheet area. Amygdaloidal basalt west of Nebo is overlain by a more massive
type which is commonly found on the Mount Cooclon Sheet.
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Acid and intermediate volcanic rezks

Summarys  Volcanic rocks of possible Tertiary age crop out in a number

of places on the Mackay Sheet area. Three types of topography are produced
by the volcanics: plateaux bounded by vertical cliffs, high mountainous
country, and small rounded or conical hills, The unit includes flows and
pyroclastics of acid and intermediate composition. It overlies unconformably
units folded by the Triassic orogeny, It is about 700 feet thick west of

Homevale but elsewhere the_thickness; where known, is less.

¢ s o ¢

Acid and intermediate volcanics crop out in a discontinuous line from
Plevna, on the north-west edge of the Sheot area, to Muriay Creck, in the
southern part of the arca. They also crop out at the Leap, necar Koumala,

at Glendower Peninsular, West Hill Island, and Mount Hector.

The unit produces three types of topography: plateau arcas, high
mountainous country, and small isolated hills or hilly country. North of
Homevale the unit has produced a high plateau with vertical sides about
500 feet high. The plateau surface is rough and broken. Small remnants
of the once larger plateau aren, such as the Marling Spikes, now stand
isolated from the main plateau area. The same type of topography has been
produced north of Burrenbring, but the platecau is more dissected.

Mountainous country is formed by the unit nbrth of Waitera homestead,
and west of Koumala. The arca north of Waitara changes from hilly country,
directly north of the homestead, to mountainous country at Pine Mountain.

The crea west of Koumala and Pine Mountain, are not only high and mountainous
but also covered by thick scrub.

A

Small hills arc formed by the unit in the area including and north
of Mount Landsborough, in the Murray Creek valley, at West Hill Island,
Mount Hector and Glendower Peninsular. The Poak, north-west of Mount
Landsborough, Mount Hector, and West Hill Island are conical shaped hills,
circular in basal plan and pointed at the top. |

The unit is composéd‘of acid and intermediate volcanic rocks, flows
and pyroclastio. Rock types, in order of abundance, ares rhyolite, flows
and pyroclastics, trachyte, trachytic tuff, dacite, andesite, and ignimbrite.
Brown or white rhyolite, the most common rock type in the sequence, displays

various textures: fine grained and non porphyritic, porphyritic, and flow
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lamineted. The porphyritic rhyolite has phenocrysts up to % inch in
diameter of quartz and potash feldspar. Pyrite phenocrysts, cubes and
pyritohedrons, up to an inch in dizmeter, are common in the Boothill

Creek area. . The iaminae of flow laminatéd-fhyélite_are commonly contorted,

plicated or undulose. ot

Rhyolitic breccia and agglomerate are both commonly interbedded
with flow rocks. They crop out over most of the arca, but xe most extensive
in the Marling Spikes, Mount Britton and Mount Landsborough areas. Jack
(1887) reported that o near horizontal deposit of volcanic ash, containing
rare large fragments, capped hills to the east of Homevale Station.
Maitland (1889a) examined outcrop in about the same ares which he described
as about a mile to the szuth of Mount Britton townshipf and considered that
it was made up of lava and flows containing subanguler fragments of itself,
broken by movement of successive flows over the rapidly cooling mass.
Probebly both views are correct, as both tuffaceous and autobreccianted lavas
are prescht.

Rhyolitic agglomerate; brecciated rhyolite, and poorly bedded rhyolite
tuff crop out near Diamond Cliffs. The rugged Diamond Cliffs proved
inaccessiblo for close study, but from a distance large fragments up to two
feet in diametor could be seen. Bculdérs, bresumably from the cliff, were
of rhyolitic agglomerate and they cohtained frogments of fluidal rhyolite
and glassy black pitchstone, which ranged from very small to two feet in
diameter. Rare outcrops of vesicular basalt wero noted in this aréa, but
their relationship to thc aggiomerato and rhyolite flows could not be deter-
mined because of heavy vegetation. However, all the rugged peaks and
plateaux in the Marling Spikes - Mount Britton arce are capped by rhyolitic

flows, breccia or agglomerate.

The Marling Spikes are o series of spectacular peaks gencrally
rogarded as volcanic plugs (Hill ond Denmead, 1960). However, the plug-
like shapes are probably the result of the dissection and crosion of a
platcau, their general height being about the same as other flat top
remnents. One of the smaller pcaks consists of fine grained, flow banded
rhyolite or trachyte. The rocks exhibit nearly horizontal large scale
flow banding, suggosting that they are a flow remnant rather than a plug.
No slickensiding or obvious disturbance of the underlying rocks near the
peaks is cvident. |

Mount Britfon, an 0ld gold mining town, has since disappeared.
It was about 1% milos north of the Merling Spikes.
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Two hills on the Hackay Sheet zren are regarded as acid volcanic.
plugs - Mount Hector and The Peak. Mount Hector is a small coastal hill
north or Sarina, and about two miles south-cast of Dudgeon Point. It is
approximetely circular in plan; and has the gencral appearance of a
volcanic plug. However, thc outcrops are not simple in detzil. In places
the rock is fragmental and beddcd, and contains fragments of light grey
fine-grained rhyolite. Elsewhere, light grey apparently intrusive rhyolite
is oxposed. The rocks are wcath red and leached, and are comuonly stained
by limonite and haematite to form attractive intricate patierns with bands
developed parallel to the jecints. The Peak, an isolated conicel hill sbout
600 feet high, is ccmposed of flow banded porphyritic rhyolite, and
surrounded by a low ring of rhyolitic breccia.

, the
Mount Britton, cast of Carrinyah homestend and south cf/Marling

Spikcs; is capped by rhyolite or trochyte and is probably a remnant of

the same shoet which covered the Marling Spikes area. At Mount Landsborough,
further to the south, a thick sheet of brecciated rhyolite overlying
vesicular basalt is capped by o thin bed of siltstone.

Possible Tertiary rhyolite flows and tuff overlie Compwyn Beds
in the Glendower Point area. Most of the rock is weathered, but fresh rock
seen was light grey and porphyritic, with large well rounded grains of
quartz and white feldspar in a very fine grey groundmass. The guartz grains
arc up to 5 mm. in diameter and the feldspar geﬁorally smaller. On weathering

the quarts is left standing up on the surface. The tuffaceous rocks are

generally clayey, weathered; and mottled red and white, with rarc yeins of

pure white magnesite up to four inches thick.

Trachytic volcanics are next in abundance to those of rhyolitic
composition. Trachyte is generally flow lemineted, porphyritic or even
grained. Phenocrysts in the porphyritic variety are commonly potash feldspar,
and in some casecs quartz, hornblende; or plagioclesc. Iron oxide, generally
titaniferous, is a common accessory mineral. Mafic minerals are commonly
altored to ponninite. Quartz is gencrally absent from the groundmass.
Malachite staining is associated with some of the trachyte near Twelve-Mile

Creek, and west of laitara homestead.

Tertiary trachytic flows and sills are common in the arca around
Yakapari and The Leap, north-west of Mackay. Reid (1931) examined oxposures
in this area and concluded that ncar Yakapari, the trachyte occurred as
immense sills intruding shale. The Leap consists of thick flows of columnar
trachyte capping extromely altorcd sedimentary rocks, which are intruded by
thick trachyte sills. Some dykes of olivine grecn, glassy, semi-perlitic .

pitchstone were noted.
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West Hill Island is possibly a trachytic volcanic plug. It is a
conical island 980 feet high and about 1% miles in diemetor, lying & mile
off shore. It is a dominant topographic feature as the noafby mainland is
flat, low lying, coastal alluvium, cxcept for onc rocky hcadland south—
west of the island. The island was not visited, but the outcrop on the
mainland exposed green trachyte, which is apparcntly the edge of the West
Hill Island plug. At one place ncar the edge of the outerop (furthest
from the island) the rock shows well developed colummar jointing with
horizontal columns which appear to radiate from the centre of the island.

Dacite in the unit is generally grey or brown, fine to coarse
grainod, and from weakly to strongly porphyritic. Phenocrysts are commonly
plagioclaso or quartz and, in some -cascg potash-feldSPar. Porphyritic
varictics are more common in the outcrops north of Bﬁrrenbring than in those
to the south, when considering the main line of volcanics. Dacite is the
chicf rock forming tho horizontal cappings of mountains north-west of
Koumala. The dacite flows show columnar jointing with vertical colurns.
Porphyritic dacite is common, with phenocrysts of plagioclasc up to %—inoh
long, and some blebs of dark grecn femics, in a fine, buff brown; silicecous

groundmass.

Andosite, uncommon in the north-western part of the Sheet; becomes
more abundant in southern outcrops of the unit, cspecially around
Ticrawoomba and Undercliff homesteads. It is generally groen, but it
varies from non-porphyritic to porphyritic, and coarsc to fine-grained,
Phenocrysts are commonly plagioclose and in some cases hormblende and potash
feldspar; thoy are usually small and meke up no more than 10% of the rock.

Ignimbrite crops out at PinohMountain, cleven miles cast-south-cast
of Nobo. The Mountain, nine hundred feet above the level of the plain, is
covered in dense scrub,making approach difficult, and although few cliffs
are developed very stecp slopes are common, cspecially near the top. The
Mountain is a pile of basaltic and andesitic rocks, capped by about seven
hundred foct of ignimbrite. The ignimbrite is composed of large flattened
lapilli of pumice, minor andesite rock fragments and corroded phenocrysts
of quartz and feoldspar, in a welded mass of glass shards, voleanic ash and
glasse. Much of the glass has devitrified and pumice fragments have altered

t0 a mass of spherulites.

The unit unconformably overlics the Campwyn Beds at Glendower Point
and intrudes them at Mount Hector. It unconformably overlics the Lower
Bowen Volcanicé west of Koumalay; at Pine Mountain north of Waitara homestoad,
north of Burronbring, and west of Homevale homcsteads It is unconformable
on thc Urannah Complex at Plevnma and near Tierawoomba, and the Calen Coal
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Measuroes at The Leap. The Upper Bowen Ccal Measures and the Middle Bowen
Beds aro overlain by thc unit near The Peak. The unit overlies Tertiary .
basalt at Mount Landsborough.

The thickest sequence of Tertiary acid and intermedicte volcanics
is west of Homevale, where it is estimated that about 70O fect of scetion
éroD out. Maximum thickness of the volcanics near Glendower Point is 180

feet. ZElsewhere in the uni* the thickness is unknowm.

The acid volcanics at Mount Landeborough are thought to be Teriiary
because they overlie Tertiary basalt. The volcanics elsewhere overlie
units folded by the Triassic orogeny and so they are certainly post-
Triassic. A Tertiary age is tentatively assigned to them because of the
Mount Landsborouzh Tertiory vulcanism; =znd because vulcanism of this type

was common in eastern Queensland during the Tertiary.

Sedimentary rocks

Summarys: | Sedimentary rocks of possible Tertiary age crop out at Plevna,
Rocky Dam Creck, Alligator Creck, Lake Epsom, Boothill Creek, Mount
Landsborough, and in cozstal creeks. None of the outcrons is extensive.
Lithclogices encountered in these deposits include mudstone, siltstone,
shalo, sandstone and conglomerate. The thickest deposit is at Plevna
whero at least 265 feet has been indicated by drilling for oil shalc.

In cll cases the sediments are flat lyings they overlie folded Palacozoic

units and in some cases arce interbedded with Tertiary volcanics.

L] . L] L] L]

Plevneas

Tertiary sedimcnts are not very extensive in the Mackay 1:250,000
Sheet. Probably the thickest sequence occurs at Plevna, south-cast of
Eungella. The sequence is known from bores and shafts put down to test
the oll shalc occurring within it. It consists essontially of shale at the
base, overlein by a thin scction (less than 40 feet) of clay and tuff,
‘Lithologics logged (Reid, 1942) include carbonaceous shale, tuffaocous
shale, 0il shale, siltstono, mudstone; fine sandstone, and tuff. The sedi-
mentary scquence has been covered by later flows, generally acid, which
leave only a vory small arca of outcrop (approximately 60 acrcs, according
to Reid, 1942). Henco the Plevma Tertiary sediments have not been separated
on the map; and are included within the Tertiary Volcanics.
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These scdiments are younger than the Late Palaeczoic or Mesozoic
orogeny which folded the Bowen Basin succession, and the overlying
volecanics are believed to ke Tertiary from mapping on Mount Coclon Sheet
arca (Malone ¢t al 1961). Moreover Ball (1927) roported what he thought
were Tertiary fossil leaves.

A thickness of at least 265 feoet is indicated by an exploration
bore which bottomed at this depth, still within the Tertiary scdimentary
sequence.

Rocky Dam Creoek basins

Other consolidated Cainozoic scdiments in the arce crop out as
thin and discontinuous scquences which arce probably younger than those
at Plevna. BScveral outcrops within the basin of Rocky ﬁam Creczk 'expose
horizontel; cagily broken, lacustrine sedimonts. The best outcrop is in
Waterfall Crcck, a tributary of Rocky Dam Creck, eight miles cast of Koumala.
Hore 25 feet of coarse unsorted light brown or white sandstone, pebbly
sandstone, and some conglomerate is oxposed. Bedding is horizontzcl and
glightly undulating, with beds 2-4 feet thick. Another outerop in Bull
Creek; also e tributary of Rocky Dam Croeck, two miles south of Mount
Christian siding, oxposcs ten fect ¢f coarse porous clayey sandstone and
unsorted cobble conglemerate. The sandstone is slightly calcareous and has

numerous ¢pen spaces linod with hard light grey clay.

Light brown,; scft, ﬁnaltered, Cainozoic siltstone cverlies granite
of thoe Urannah Complex at an outcrop seven miles south of Koumala, near
another small tributary of Rocky Dam Creek. The siltstone is very porous
with a high clay content, but sandy bands and rare rounded pebbles occur.
At least four fcet of horizontal sediments arc cxposed but probably de not

extend over a very large area.

Alligator Creck basin:

Scattered ocutcrops of thin Cainozoic sediments occur throughout
the Alligator Creck basin and probably underlie much of the soil and
alluvium in this arca. The best outérop in a tributary of Alligator Creck five
miles west of Sarina, oxposcs about six feet of poorly sorted pebbly sand-
stonc and breccia. The breccia consists of coarse very angular boulders,
chiefly of grecnish Permien siltstone, in a coarse sandy matrix with
limonitic cement. Another outcrop at "The Rocks" necar the mouth of Alligntor

Croek exposcs four feet of porous easily broken coarse quartz sandstone.
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Lake Epsoms

Isbell (1955) mentions "coarse unbedded sandspones and gravels
that are somctimes lateri{ised“, which orop ocut along the Eton-Nebo road,
ncar Lake Epsom. Those sediments are semi-frieble and generally contain
abundant quartz an® mica. It is possible that Loke Epsom is @ shellow
remnant of the once much larger Tertiary or Reqcnt'lake, in which these

sediments were coposited.

Although thoy occur discontinuously over a modcrately large area,
these beds are very thin and igneous basement of Urann=zh Complex is expesen

in many places, even close to Lake Epsom.

Boothill Crook and Mount Landsboroughs

There arc some outcrops of poorly bedded, semi-friable, coarse,
quartz sandstone in the Boothill Creck area which are interbedded with the

Tertiary acid volcenics. They erce both thin and discontinuous.

On top of tho scid flows and agglomerate at Mount Landsborough .
therc is a thin bed of siltstonc, whose outcrop is too small to show on

the mape

Othor deposits:

Many of the coastal crecks in the arca are partially blocked by
beds of horizontal, shelly,‘pebble conglomcrate or calcarcous sandstonc.
Probably tho best excmple is at Carmila Creck, where a two foot bed of well
consolidated,; sandy, pebble conglomerate with shell f}agmonts, almost hlocks

the mouth, just above high water mark.

(d) Undifferentianted Cainozoic

Undifférentiated Cainozoic deposits are¢ shown on the Mackay 1:250,000
Sheet under two symbols - Cz, and Cza. rThe-Cz symbol is incorrectly
explainod on the map as 'undifferentiated unconsolidated sediment'; it
represents soil cover. A symbol is ﬁdded to the Cza to denote mangrove

‘

swamp; it also represents tidal flats.

There are five main areas of alluvial cover (Cza) on the Mackay Sheet
area: (i) in tho Boo and Fumnel Crcck flood ‘plain, (ii) in the Cattle
Crock valley, (iii) in the Pioneer River valley, (iv) in the upper Funnel
Creck valley, and (v) in coastal arcas. '
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The alluvium of the Bee Punnel Creek flood plain, in the south-
west part of the Sheet area, is known from water bores to be at least
80 feet thick in places. Alluvium five miles west of Homovale homestead
contained fragments of an extinct freshwater crocedile, Crocodilus nathani,
found in the banks of a creck (Woods, 1960). This spccies is known only

from jaw fragments from two localities in North Qucensland. The age is

believed to be Tertiary. Another large bone fragment from the same locality
could not be identified, but Woolds suggests it may be a fragment from the
skull of a giant oxtinct marsupial related to Diprotodon., Smaller fragments

of portion of a fossil femur of = kangaroo wers also recovered.

Alluvium of the Pioneer River valley has been studied in connection
with water supplics for Mackey. Abbiss (1959) described the stratigraphic
section in the alluvium in a depression known as The Lagoons, ncar Mackay.

It consists of clay loam top soil, grading to silt, fine sand, cocorse
sand with silt and clay, and a few bands of clean sand and water-worn
pebbles. Depth 1o bedrock varies from 70 feet to 100 feet from the surface.

(¢) Quaternary

The coastline is characterized by numerous rocky headlands and
extensive swomps in the sheltered portions, and scme sandy beaches.
Numerous small areas of vegetated coastal sand. dunes have been separcted
on the Mackay 1:250,000 Sheet (Qd), but they have not been ssudicd in any
detail. The areas of sand accumulaticn are usually long and narrow,
parallel to the coast, and they seldom extend more than half a mile from
it. They are commonly backed by swamps. The dunes are gencrally less
than 30 feet high and tend to form ridges with a south-east trend, parallel
to the prevailing wind. This is well illuétrated north of Mackay, wherc
extensive arcas of dune sand are found. The sand arcund Mackey is white,
well sorted, and quartz rich, but some of the sands near West Hill Island
and Carmila Boach appear to contain more lithic fragments and other

minerals, (epidote for example), anl are genorally darker in colour.
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INTRUSIVE ROCKS

.The Urannah Complex’

Summary:  The Urannah Complex is a diorite~graniteagrano&iorite mass

with minor basic and intermcdiate plutons, and abundant acid and
intermediate dykes. It occupies a strip of country about twenty milcs

wide, extending from the north-west corner of the Sheet to the southern
edgey it also extends to the Moumnt Cooloﬁ, Bowen, Proserpinc, and St.

. Lawronce Sheet arcas. It is believed to be fhe product cf several intrusive

epochs, starting in the Carboniforous and ending sometime in the Mesozoic.

PeGCRORE N

The neme 'Urannah Complex' was introduced (Malone, et al.) in
1962, in a description of the geology of the Bowen Sheet aren. Although
it occupies a largc part of the area mappcd, it was not examined in detail.

It is thought to include the products of several major intrusive episodes.

The main area of outcrop on the Mackay Sheet extends from the
north-east corner of the Sheet, where it is about 20 miles wide, to the
southern edge, whore it is much narrower. Stocks cropping out on either
side of the main area of outcrop, contain the same type of intrusive rocks,
and are included in the unit. The Complex crops out from Bowen in the

north to St. Lawrence in the south, a distance of over 150 miles.

Topography produced by the Complex generally consists of high and
rugged mowntains, with steep ravines. Mount Dalrymple, at the headwaters
of Finch Hatton Creek is just under 4,100 feet above sea lovel, and Finch
Hetton, eight milus to the south, is only 300 feet above sea level. The
sides of Cattle Creck Valley rise steeply to 1,500 feet above Cattle
Crock. Masscy Gorge, just off the north-west corner of the Sheet, is
reported to have an almost sheer drop-of 1,000 fecet. Topography is morc
subdued, however; south of the Cattle Creck; in the vicinity of Mount
Spencer, and in the Funnel Crcek ﬁalley, near Wandoo homestead. Owing
to the rugged terrain, access in the arca of outcrop of the unit is not
easy. A goocd forestry road runs from Pinnacle homestead to Endeavour Creck,
giving access to good exposures in the nearby creeks. Outcrop of the
Complex near the Bruce Highway end on the road from Strathdee homestead
to the Range Hotel is not good.

The Urannah Complex was not mapped in detail in the Mackay area,
Mapping consisted in outlining the area of outcrop of the unit, and noting
the variation in lithology. Separate intrusions were not split from the
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main mass. Comparison with the rocks of the Complex on the southern half
of the Bowen Sheet, showed them to be almost identical, and a more complete
report of lithological variations within the unit is contained in the
description of the geology of the Bowen area (Malone et al. 1962).

The most abundant plutonic rocks in the Complex zre diorite ahd
granite. Diorite is most common in the north-western portion of the area,
and granite in the south-eastern. Other coarse graincd plutonice include
pegmatite, gabbro, granodiorite, and hormblendite. Dyke rocks consist

of basalt, andesite, microdiorite, and aplite.

Diorite of the Complex ranges in grainsize from fine to very coarsc,
and the fabric ranges from massive to foliated. The minecral assemblage is
normal, with plagioclase, hornblende, minor quertz, and accessory iron oxide.

Xenoliths are common in places.

The grenite varics from massive to foliated, the latter type being
more abundant near Bungella (off the Sheet - wost of Netherdale). Grainsize
is gencrally even, but in the porphyritic types the phenoccrysts are up to
throec times the size of the main mass of crystals. Phenocrysts are of
potash feldspar, usually quite rounded. Pegmatite dykes consist of coarse
crystals of potash feldspar and quartz, up to two inches long, with minor
smaller crystals of biotite and muscovite. |

Granodiorite fabric, like that of tho granite, varies from massive
to foliated and even to gneissic in places. However, the foliated type
was seon only in the Bungella district. Granodicrite commonly contains
xenoliths of fine grained molanocratic amphibolite. It is commonly found

associated with pegmatitic dykes.

Sub-round stocks of gabbro and hornblendite intrude the Complex,
occupying areas of low relief up to a square mile in surface area. The
gabbro is hornblende rich and grades into hornblendite, containing large
phenocrysts of green brown homblende encloging anhedral cryétals of
labradorite (An 60). No inclusions were scen in these poorly exposed basic

intrusions.

Basalt and dolerite dykes are common throughout the Complex and
appear to be of at least two different ages. All the primary minerals
in the dykcs are at least partially altered to calcite, epidote, chlorite,
saussurite and hydrated iron minecrals; some are extensively epidotized.
The fabric of these intrusions varics from intergranular to porphyritic.
The dykes range in sizc from an inch to 20 feet wide, and bifurcations
" are common.



40,

Micro-diorite end andesite form the majority of dyke rocks in the
Complox. In cutcrop theoy are derk to light green, depending on the degree
of epidotization ond chloritization. The dykes range greatly in width
as do tho basaltic dykes, and in toxture they range from fine grained to
mediun grained, and porphyritic. Chilled margins against the diorite and
the granite are usual. There are at least two cges of intrusion of theo
micro-diorite. The most froquent direction of intrusion is north-west;
other directions are random, Sub=round messes of micro-diorite,; probably
rolated to tho dykes, intrude the Complex.

Amphibolite generally occurs as xenoliths in diorite and granodiorite,
but it was also notod as a scparate mass or roof pendant, near a coarse
graincd intrusion of hornblendite. Assencliths, the amphibolite consists of
a medium greained, oquigranular mass of green hornmblende, plagioclase,
and quartz. The xenoliths range from an inch up to twonty yards in length.
They are gen@rally'elongate and narrow, and show a random distribution

with concentrations in certain arcas.

The Urannah Complex intrudes the Lower Bowen Volcanies, causing
some metomorphism at the contacte On the eastern margin it is commonly
faulted ageinst the Velconics, this feature baing observed in Blackwatcrhole
Crock, near the Range Hotel. Tertiary basalt; acid and intcrmedizate volcanics

and sediments overlie the Compleox unconformably in many places.

A sample of granodiorite from the Complex,; on the Bowen Shect area,
was approximately 270 million ycars old, as dectermined by K-A age determination
methods. This places the intrusion 2t that place at the end of Carboniferous
time. However, in the Mackay arez, the Complex is known to intrude the
Lower Bowen Volcanics, and ﬁence the age of part of the Complex must be post
Lower Permian. It is therefore thought thot the Complex has had a long
history of soparate intruSiohs, from the Upper Carbonif erous to the Mesozcic.

The Bundarra Granodiorite

The Bundarra Granodiorite crops out over an area of zbout 80 squore
miles on the Mackay, Mount Coolon, Clermont, and St. Lawrence 1:250,000
Sheet areas. The name was first used by Malone et al (1961) in place of
the old name 'ﬁount Flora granite'; lount Flora itself is composed of
motamorphosed sediments. The granodiorite crops out poorly to form an
area of low relief, surrounded by a ring of hills of metamorphosed Middle
Bowen Beds.

The only outcrops found within the boundary of the mass, in the
Mackay area, consisted of small patches of andalusite hornfcls and; near
the base of Mount Flora, grey gneissic granodiorite. From previous work
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(Malone et al, 1961) the intrusion is known to range from a leucocratic
granodiorite to an alkali granite. Biotite is the main ferromagnesian,
but in places hornblende is abundant and the rock approsches a syenite.
Intensive prospccting and some small scale mining for copper and gold
have been concentrated around the intrusion. MNost of the mineralization
is within the metamorphosed sediments, but a few veins continue into the
igneous rock. A description of the geology and mineralization is given
by Ball (19102).

The intrusion domes the Middle Bowen Beds and the Upper Bowen Coal
Measures, and the strike of the beds on the northern flank is consistently
north-east. However; the dip does not show a rcgular dccrease away from
the intrusion and it is possible that the beds were gently folded before

the intrusion.

Intrusion post datos the deposition of the Upper Bowen Coal Measurcs,

and was probably during the Mesozoic Hunter-Bowen orogenys

Miscellaneous intrusions

Mount Chelonas

Mount Chelona is a small hill about 560 foet high, three miles north
of Sarina. It consists of a medium to coarse grained granite, with pink
potash feldspar and a grecnish mica. Large tors of the granite are found
on the side of the hill. The granite intrudes the Campwyn Beds and is
therefore post Lower Carboniferous. A Mesozoic age is tentatively assigned

to the intrusion, that being the time of the orogeny in this arca.

Intrusive complox north-west of Mackay:

A small igncous complex intrudes Upper Palacozoic rocks, north-west
of Mackay near Farleigh. It crops out very poorly and the scale of mapping
did not allow intrusive rocks to be separated from those of volcanic and
sedimentary origin. 'he unit forms hilly country with small valleys
separated by short fidges, relief being in the order of 300 feet., The ridges
commonly run north-west/south-cast. Small rounded hills are common north

of Reliance Creeck.

The main rock type is & medium grained, equigranular; greeny
hornblende microdiorite, which in places forms lerge tors. Within the
mass, and intruded by it, there are patches of andesite; acid flows and
pyroclastics, very weathered granite, and conglomerate. The conglomerate,
found two miles west of North Mackay, consists of well rounded granite
pcbbles up to three inches in diameter. It is possibly part of the Lower

Bowen Volcanics. The microdiorite is intruded by zcid and basic dykos.
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Mount Bassett, although scparvated from the main igneous mass
by alluvium, is thought to be part of the same complex. A large quarry
cxposcs microdiorito intruded by many dykes.. A granite xenolith was

obscerved in the microdiorite.

The microdiorite intrudes the Campwyn Beds, the Lower Bowen Volcanics
and the Calen Coal Measurcs. It was probably intruded during the folding

of these Palaeozoic units in the Mesozoic.

The granodiorite at Mount Traverss

A small eléngate stock intrudes the Upper Bowen Coal Measures,
at Mount Travers in the south-western cormer of the Mackay Sheet area.
It forms two parallel ridges, one longer than the other, with a maximum .
height above the level of the plain of 150 feet. This is in contrast
with the Bundarra Granodiorite which forms an area of low reclief.

The intrusive is a grey microgranodiorite with altered sodic
plagioclase, accessory muscbvite and secogdamy calcite, at Mount Travers
itself. However, it.grades southwards into a fine grained grey-brown
acid porphyry, with phenocrysts of plagioclase and hornblende. The
weathered surface of this rock cxhibits banding, and small cavities

which in places are filled with quartz.

In this area the Upper Bowen Coal Measures, into which the grano-
diorite is intruded; are folded tightly, the fold axes sriking north-
north-west. Although the intrusion is elongated parallel to this direction,
dips observed indicate that it is discordant to the hedding. It was
therefore intruded after the folding of the Coal Measures., However, both

intrusion and sediments are effected by a fault, west of Mount Travers.

The intrusion may be an exposed dyke from the Bundarra Granodiorite
which crops out four miles to the south. However, the Bundarra intrusion
was emplaced into beds which were gently folded, as explained in the
section on that intrusion.

Tortiary intrusionss:

Small acid to intermecdiate intrusions form Mount Jukes, Mount
Blackwood and Mount Vincey; which are all in the northern part of the
Mackay Sheet arca, Mount Vince being nearly west of Mackay, and Mounts
Jukos and Blackwood north of Mount Vince.
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Mount Jukes, with an altitude of 1,850 fect, is a spectacular
topographic feature: it is surrounded by a narrow valley, which in turn
is ringed by a low oircular ridge. The intrusion is reported to be ‘'an
eruptive centre seees a'ring complex intrusive' (Hill and Denmead, 1960),
and it is correlated with Tortiary trachyte plugs cropping out nearby on
the Proserpine Sheet area. It is also reported (Hill and Denmead, 1960) to
consist of a high core of granophyre with dolerite and rhyolite dykes.
There is no outerop in the velley but trachyte and gabbro houlders have
been found in small crecks. The surrounding ridge is composed of meta-

morphoscd Permian rocks, and in part by the granite of Mount \Blackwood.

Little is known of the geology of Mount Blackwood other than it is
a coarse granite intrusion. It has stecp sides and is covered by thick
vegetation. It forms part of fhe rim around Mount Jukes and a Tertiary
age is tentatively suggested.

Mount Vince is an isolated high hill about 15 miles west of Mackay.
It forms tho northern wall of a crater-like valley which is almost
surrounded by a high ridge. The intrusion consists of a grsy monzonite
in the one locality visited. It is assumed fo intrude the Lower Bowen
Volcanics but the contact is obscured by alluvium,
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STRUCTURAL GEOLOGY

The generalized structure of the mainland area, as shown on the
structural sketch map (Fig.8), comprises four structural unitss (a) Permian
units west of the Urammah Complex, (b) the Urannah Complex, (c) the Permian
units cast of the Complex, and (d) the Devoniﬁanarboniferous block. The
only distinct structural brezk between these blocks is the fault scparating
(c) and (d). | '

(a) The Permian units west of the Urannah Complex

Tho structural block west of the Uramnah Complex is part of the
eastern limb of the Bowen Syncline. The regional dip of Permian units of
this block is between 30o and 50° to the south-west, but this pattern is
broken by (i) small tight folds in the Middle Bowen Beds and Upper Bowen
Coal Measures and (ii) the ncrtheriy dip produccd by the intrusion of the
Bundarra'Granodiorito. The Permian units are overlaiﬁ unconf ormably by

flat-lying Tertiary volcanic rocks.,

(b) The Urannah Complex

The outcrop of the Urannah Complex trends north-north-west, parallel
to many of the structural trends in the Bowen Basin. Jointing, from air
photo interpretation, is commonly in a north tc north-north-west
direction. The eastern margin of the Complex is faulted in at least two
areas, Tertiary volcanics and scdiments overlying the Complex are

horizontal.

(¢) The Permian units east of the Complex

The oldest Permian unit cropping out east of the Complex, the
Lower Bowen Volcanics, has not been mapped in sufficient detail to interpret
its regional structure. Dip measurements and photo interpretation show it to
be both folded and faulted. It is faulted on its eastern margin against
the Campwyn Beds bj a north-north-west trending fault. A common fault -
direction is east-north-cast; these two fault directions, east-north-east
and north-north-west are the major fault directions on the southern half
of the Proserpine Shect area (Jensen 1963). In that area the east-north-cast
faults have a dominant lateral displacement in contrast to the north-north-

west trending faults; which have a dominant vertical displacecment.

The Lower Bowen Volcanics are unconformably overlain by the Tertiary
volcanics,; and disconformably overlain by the Calen Coal Measures. The
Carmila Beds are folded into a south plunging syncline with an axis trending
north-north-west. The western limb of the syncline dips abcut 150 to the
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east-north-east, and the castern limb is probably cut off by a faults

the plunge of the syncline is about 10° 4o the south-south-east. The
regional structure of the Calen Coal Mcasures is possibly that of a syncline
plunging to the north-west, but the pattern is broken by faultlng, and
folding caused by intrusions.

An anticlinal structure is possibly present near Koumala, where
the Campwyn Beds crop out west. of the main fault line. The Lower Bowen
Volcanics appear to dip north off the structure, and the Carmila Beds dip
south. An alternative explanation for Campwyn Beds being wost of the main

fault line is the presence of a concealed east-north-east lateral fault.
Tertiary volcanic rocks in this block are flat lying.

A discussion of the structure of the area is not complete Witﬁout
some mention of the Cattle~Creek - Pioneer River linecation. Cattle Creck
rises in the hills ncer Netherdale and runs due west to Owens Creck where
it turns abruptly south-south-east to flow south of CGorgett. It bends
around a strong north-north-west trending fault on the edge of the Urannah
Complex and jOiné the Pioncer River. West of Mirani, the Pioneer River takes
up roughly the same direction as the original Cattle Creck course, and flows
for about 20 miles due west, out to seé. This striking lincation, set off
by the steep sided Cattle Creck valley, is particularly well seen on a
photo mosaic. Its significance is unknown. ;. 5

(d) The Dcvonian—Cafbonlfo roug block

. The Devonian-Carboniferous block consists of a north-plunging
anticline, the limbs of which dip about 300. It is faulted in the west
against the Permian block, and is oﬁ the upthrown side of the fault., The
tyre of fault separating the two blocks is unimowmy if it was initiated
during the folding of the Campwyn Beds it is possibly high angle reverse.

The structure of thosc parts of the Sheet covered by sca is
unknown. Profiles from the Burcau of Mineral Resources aeromagnetic survey,
which are characterized by steep slopes over the mainland and the islands,
appour flattor east of Mackay. This may indicate that depth to magnetic
bascment ie greater in that arca than elsewhere on the Sheet arca. Recent
work on the Proserpine 1:250,000 Sheet area (White and Brown, 1963, and
Jonsen, 1963) indicates the possibility of a Tertiary graben structure of £
the coast, north of Mackay, on the Proserpine Shect area. The structure of
the area cast of Mackay, where the magnotic basement is decper than on the
rest of the Sheet, could be a continuation of .this graben.
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GEOLOGICAL HISTORY

Vulcanism was widespread when the Upper Devonian and Lower
Carboniferous shallow sea covered part or all of the Mackay area. Most
of the doposits formed at the time were of volcanic origin, but in a few
places terrigenous sand and silt, and limestone were deposited. Uplift,
some time in the Carboniferous, resulted in the withdrawal of the seca,

and possibly a cessation of volcanic activity.

The area was agaiﬁ the site of deposition, mainly of volcanic
matoridi, in the Upper Carboniferous and Lower Permian, when a thickness
of conglomeraté,'volcanic flows and pyroclastics was built up on the land
and in freshwater lakes, forming the Lower Bowen Velecanics. Intrusion of
the Urannah Complox into the basal Lower Bowen Volcanics, in the late
Upper Carboniferous, produced a structural high. This high was probably
the source of part of the conglomorate and sediment doposited in the south-
castern part of the arca in the Lower Permian forming the Carmila Beds.
At about the same timey; in the northern part of the area, the Calen Coal

Measures were formed in a fluvial, and in part paludal environment.

During the Lower Permian the sea covered the basin formed on the
north-western side of the high, and marine .scdiments wore deposited in a
sholf onvironment. Tho sca shallowed considerably during the deposition
of part of the Middle Bowen Beds (Unit B), with the subsequent deposition
of sandy sediment. This time corresponds to a period of ccal formation further
to the north (Collinsville Coal Mcasures). A reoturn to deoper water conditicns
when Unit C wosdeposited, was followed by withdrawal of the sea, The Upper
Pormian saw the formation of extensive freshwater lakes and swamps in which .

the Upper Bowen Coal Mepsures were deﬁdsited.

The Palacozoic sequence of the area wes folded and tho Canmpwyn Beds
woro foulted against the Lower Bowen Volcanics as a result of compression,
probably in the Triassic. Parts of the sequence were intruded by the
Urannah Complex.

The Tertiary was marked by volcanic activity, first basaltic and
then more acidic. Volcanic sequences were built up in many parts of the
area and subsequently eroded. In some places freshwater lakes received thin

sedimentary deposits.
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ECONOMIC GROLOGY MACKAY 4 - MILE

Summa.xrys The area has not been an important producer of minerais, but
small production of coPper,'silvef, and gold has come from numerous small
workings in four main fields - Mt. Britton, Mt. Spcncer (Pinevale),

Mt. Flora, and Grasstree. Deposits of coal, grephite, o0il shale, heavy
mineral sand, molybdenite, and wolfram have been tested, but have not
been exploited. The occurrence of a complex ﬁranium—rare earth mineral
has been reported, and clay has been mined.

At ﬁreaent some mining is being done at Mt. Britton (gold), Mt.
Orange (copper) and Glenella (clay). Enterprise Exploration Pty Ltd have
carried out an intensive prospecting campaign in the Mt. Flora arezc, and small
scale prospocting is in progress around Pinevale, Grasstrec, and Bolingbroke.
Ampol Exploration (Qld.) Pty Ltd hold Authority to Prospect for Petroleum

‘93F, cembracing most of the land east of the coast range, and extending

out to sca.

Surface water is relatively abundant throughout the area; and
underground water has not becn extensively exploitod except in the Lower
Pioneor Valley.

It appears unlikely that large quantities of petroleum will be
found on the mainland. Crude bitumen has been found on coastal outcrops
and in onc case crude petroleum was found on top of fresh water in a water

well.

Coppers

Copper ores are widesprcad throughout the area and are associated
with many of the various intrusive rocks. They genofally occur close to
the contact of the intrusive rocks with the bedded rocks. The chief arcas
of copper mineralization are the Mt., Flora - Mt. Orange areca, and the
Pinevale arca. Arcas of minor mineralization include Netherdale, Freshwater
Point and Sarina Beach.

Mt. Flora and Mt. Orange arcas

Tho Mt. Flora and Mt. Orange fields lie about twenty miles south-
west of Nebo. In this area, the Bundarra Granodiorite intrudes sediments
of the Middle Bowen Beds. Contact metamorphic effects are considerable,
and copper mincralization was associated with the intrusion. Malachite,
azurite, chrysocclla, chalcocite, and chalcopyrite occur in joints which
run at right engles to the contact. The richest ore hodies were found in



SUMMARY OF PRODUCTION FROM MINES 1IN MACKAY 1:250,000 OSHrET AREA TABLE 2.

Mt. Britton 18811890 262 14,519 23 53,9C0
Pinevale 194,C~1957 2,433 R/, 8,759 248 43,500
Ve, tronee ™4 1900-1918 1,755 22 9, 244, 290 27,600
Grasstree }{gggj 3210 10,595 4,560 284, 24,900
Ben Mohr 1916 680 42 A 7,740
Mackay District 1926-1961 232 843 27 5,430
(Chiefly alluvial)
Bong Bong 1942~1952 100 14 2,457 12 2,400
(Lone Wolf)
Sunnyside 1932-1958 181 R64, 11 2,260
Blue Mt. 19441947 148 4 439 15 1,700
Mirani 1951-1953 2, 000 1,200
Netherdale 1907; 1912 143 135 14 730
Mb. Mosquito 1935; 1952 126 14 450
Glenella 1961 2,100 210
Golden Valley 1940 22 13 120
Mligator Creek 18393 50 27 90
Bolingbroke 1942; 1952 360 90
(63-69%)
Tally Ho 1908 26 10 40
Freshwater Point 1940 4 20
Total. 1881-1961 16,777 20,356 21,379 650 360 43100 172,400




i

[}

_48?

in the meta-sediments but a few are continuous into the granodioritec.
Numerous porphyry dykes are associated with the granodiorite, and in
several cases, thc dcposition of the copper ore was found to be directly
connected with thoese dykes, both in the granodiorite and in the meta-~
sediments (Ball, 1910 a).

Copper ore was first discovered in the area in the late 1870's, and
o smelter was erected in 1879. Copper matte was produced spasmodically
until 1912, when this smelter blow up. A new smeltor was crcoted in 1913,
worked in 1914, and was shut down in 1915. Production since 1918 has been
small and spasmodic. During 1957, the old workings at Mt. Orange were
reopened, and the deepest shaft is accessible to 30 feet. -The production
between 1900 and 1918 was recorded as 1,624 tons of ore yielding 260 tons
of copper, 8,384 oz. of silver, and 20 oz. of gold, valued at £26,000.
Latest production recorded is 15 tons of copper ore in 1960,

Enterprise Ekploration Pty Ltd, carried out a gcecochemical survey
of the Bundarra Granodiorite in 1962.

A copper prospect ncar Mt. Travers; north of Mount Flora, was
described by Ball (1910a). The mineralization was probably associated with
the intrusion of the microdiorite at Mt. Travers, and the copper occurs as

malachite; in joints in Upper Bowen sediments. No production'is rccorded.

Pinecvale arecas

Pinevale Copper Mine is situated on Pinevale Creck, a tributary
of the Pioneer River, ten miles south of Mirani. Pinevale lies withiﬁ the
Urannah Complox, close to the contact with Lower Bowen Volcanics. Granitic
and dioritic rocks occupy the whole of the area in the vicinity of the mine.

. These aré‘cut by vertical basic dykes which are cut in turn by quartz veins,
which appear to be confined to north-cast trending joints. The ore body is
reported to ocbupy a vertical tension joint within a curved fault zone some
140 feet wide. The lode consists of quarts veining of variecble width, and
containing mainly chalcopyrite and bornite with traces of galena and sphalerite
and occasionally hematite. Gold and silver are also prosent.

Copper was first discovered on Pinevale Creek before 1890, but there
was little production until 1942, except for 43 tons of copper produced in
1907-8. Durihg the period 194?~1953, the mine was devéloped almost to its
-preseht state and produced over 1,600 tons of ore yielding 184 tons of copper.
Since 1953, production has boon nogligible, except for 565 tons of orc produced
during 1956-57. The mine consists of threc levels, and threc winzes, one
of which is used as a shaft, one is filled in, and the other is closed off.
Much work has boen done in recent ycars on overhauling tho plant, rctinbering,
dovolopment work, testing, and prospecting, but the mine was closed in 1959,
and little work of any kind has been done since then.
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Bong Bong lies about two miles north-wost of Pinevale on the same
side of the Pioneer Riveor. Mineralized veins in gronitic rocks were worked
here around 1900 to yield lead, copper, silver, and traces of mangancse.
Spasmodic work between 1942 and 1952 yielded small quontities of gold,
silver and copper. A little prospceting and dévelopmant work has becn done in
recent yoars, and at present (1961) a shaft and a drive are being constructed

in the hope of producing copper ore.

Copper oros, very similar in occurrence to those at Pinevale, ocour
at Mt. Ben Mohr, in well jointed syenitic rock. The Twin Mine was the chief
producer. The nearby Blue Mountain copper mine was worked during the early

yoears of World War II for galena, sphalerite, chalcopyrite, and little
bornite.

The Tally Ho deposit, five miles south of Pinevale, consists of
pipe~-like quartg sulphide lodes in brecciated granite. The sulphides, in
order of abundance,; include sphalerite, galena (probably argentiferous),
tetrahedrite, and a small amount of pyrite and chalcopyrito. Some gold is
present. The deposit was discovered in 1908, and Cameron reported a 62 foot
shaft in 1915. However total recorded production is only about 26 tons of ore,
mostly hand picked. An assay of Tally Ho ore, quoted by Cameron (1915) gave -

442 lead
8.0% zinc
12.4 oz. silver
trace gold -

The complex ore is reported to be amenable to flotation treatment, but
apparently the owners could not cvorcome the twin difficultics of transpoit‘
and treatment; and there has been little work done since 1915, Cameron

(1915) noted that ore at greater depth may be richor in lead and zinc sulphide,
and thus Tally Ho may repay deeper prospecting. '

Several small coppor prospects have beecn worked in the Netherdale
district. Chalcopyrite and some malachite occur in fissures and quartz
veins in gabbro, biotite granite, and other intrusives of the Urannah Complox.
Mines worked includc Hojal Victery, Victory, Silver King and King Copper,
Production has been small but actual grade and tonnages are not recorded,
except for 134 tons of 10% copper ore from King Copper Mine in 1912, and
135 oz. of silver from Silver King on Cattle Creek, in 1907.

Copper ores arc sometimes associated with intrusives into volcanics

© of the Campwyn Beds. An old shaft on Freshwater Peninsula was reopened

in 1940 to produce 4 tons of copper ore, consisting of malachite and azurite
in andesitic tuff. Assays showed 13-19% copper, 2 oz. silver and a little
gold. Semples submitted from Sarina Beach in 1940 assayed 4.5% copper.
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Golds

Gold hes been found at Mt. Britton, Sumnyside and Eton, Kungurri,
Grasstreo, Alligator Creek, Golden Valley, and Mount Mosquito.

Tho occurrences appoar to be confined to the Lower Bowen Volcanics
and the Campwyn Beds, and associated with intrusives into these units. Most
of tho gold ocoﬁrs in quertz veins and lenses cutting volcanics, but scme
quartz veins cutting intrusivos of the Urannah Complex carry low gold valucs.
Howevor iﬁ the Grasstrec area; the gold is generally not associated with .
quertz veins, while the occurrences at Mt. Mosquito suggest an alluvial deposit.

The Mt. Britton arca has been the chief producer of gold in the area,
and some gold is still béing mined. The prosent Mt. Britton mine lics about
four miles north of Homevale hémestead, north-west of Nebo. The gold occurs
in quartz veins and lenses in a gonerally andesitic country rock of tho
Lower Bowen Volcanics, not far from its contact with the Urannah Complex.
However most of the gold won was obtained from the bed and banks of Ockey
Creck for a distence of three milcs in the vicinity of the mine. A foature
of the field was the scarcity of fine gold, anl the sporadic distribution
of large nuggets (up to 69 oz.).

Payable gold was first reported from Mt. Britton in Marcﬁ 1881,
and in a few wocks about 300 men wore on the ficld. Early in May a large
number of nuggets were found, causing a gold rush to the aroay by June,
1,500 men were on the field, and by the end of the year 4,808 oz, of gold
had been won. Various reefs were subsequently opened up, notably the Little
Wanderer, and Lady Mary, but werec abandoned after intensive and costly
prospecting. Inthe ten yoars 1881-1890, rccords show production of 14,000 oz.
of gold valued at £48,700. By 1893, only a few alluvial miners remained.
Since 1890, production from the field has been small and spasmodic. A
floater containing 15 oz. of gold was discovered in 1931. Some prospecting
and small scale reef andlallﬁvial mining is still taking place. Present
production is from a quartz lode, six inches wide reported to yield 5-6 oz.
gold per ton.

A threo head stamp battory was erccted in 1933 at Sunnyside, eight
miles north-west of Sarina. This battery crushed gold ores from prospectors
working small gold leaders in the Lower Bowen Volcanics in the aren. Many
loases were worked, but the chiof producer was the Merry Widow. Sporadic
gold with quartz and pyrite occurs in gossanous vugs in silicified conglomerate
at Lucky Hit Lease; four miles south-west of Eton. Samples from the Follow
On Lease in the same arca, showed traces of arsenic. Exaggeratod reports
of a find near Blackwaterhole Creck, south of Eton, caused a rush to the
area in 1896, but rccorded production from all prospects in this arca is
negligiblo. o
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Reid (1936) describes a gold prospect near Kungurri, close to the
contact between silicified sediments of the Lower Bowen Volcaniocs and
quartz diorite of the Urannah Complex. Veins of quartz carrying galena
occur apparently crossing the contact. No production is recorded and the

best aszay was 25 dwt. per ton.

The most impertant gold occurrences in the Campwyn Beds are found
in the Grasstreec arca. The Grasstree Mine, formerly known as The Zelma,
is situated on the coast, 1% miles north of Sarina Inlet. The geology
of the mine arca is complex. The workings are in kaolinised, intruded,
motamorphosed volcanics and sediments of the Campwyn Beds. Lithoiogies
include anlesitic tuff and breccia, andesitic and rare rhyclitic flows,
coralline andesitic agglomerate, and some indurated conglomerate, intruded
by masses of diorite, and asscciated dykes. The importanf gold occurrences
appear to be confined to metamorphosed tuff, and most evidence indicates
that the gold is pre-diorite (Reid 1939). However one small vein of quartz
and chalcopyrite in diorite showed low gold values. Reid (1939) mentions
"relsites" which are older than the diorite, and suggests the gold may be
hydrothermally éasociated with these. Brecciated zones are also important
in determining localisation of ore. The richest ore in the mine has been a
siliceous kaolin breccia with lightly disseminated pyrite.

The Zelma Mine was opened in 1886 and a 20-head battery was completed
by the end of 1891. From 1892 to 1901, records indiceate crushings of over
9,000 tons of ore which yielded over 2,000 oz. of gold. Jack (1893) recorded
small trial crushings which yielded 2-G dwt. per ton. The field was
practicelly idle from 1897 till 1935, when the Grasstree Gold Mining
Syndicate commenced opcrations. In the period 1936-1940, over 10,000 tons
of ore yielded 4,560 oz. gold and 284 oz. silver.’ Since 1940, activity has
been limited to prospecting and testing., Two gold mining leascs were applied
for in 1961.

Gold was discovered to the east of the mouth of Alligator Creek
in 1886. There was a five stemp battery at the site, together with two
shafts of 25 feet and 30 feet deep, but the only crushing recorded is of
50 toné of ore yielding 27 oz. of gold in 1893. The gold occurs in
ironstained quartz veins up to four inches thick in spotted slate of the
Campwyn Beds. High gold values were reported, but the mine petered out
quickly. Since then there hés been spasmodic prospecting in the area, and
later assays of quartz reefs gave values of 10-15 dwt./ton gold;

A number of small shows have been tested around 1940 in the Golden
Valley area, 1% miles south of Grasstree. These depositas, like those at
Grasstree, occur within the Campwyn Beds. Bast (1946) mentions intrusives
cut by "hornblende porphyrite dykes" which both he and Jensen (1947) thought
could be related to the intrusives at Grasstree. Only production recorded
is 12.5 oz. of gold in 1940,
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Since 1933, prospecting eround Mt. Mosquito, ecast of Ilbilbie,
has revoaled what Reid (1935)thought was probably & bedded deposit,lof
unusual type, containing very finc gold in folded and hardened sandstone

and mudstonc. Numerous shallow shafts and trenches were dug; but only
small production is recorded. Prospecting also revealed traces of copper
mineralization in fine hard lithic sandstone of the Campwyn Beds. on Greecn
Hill, two miles to the north.

Wolframs

A wolfram occurrence on Bolingbroke Station, 21 milcs south-west
of Sarina, is described by Shepherd (1952). Magnotite veins have also been
reported in this area. The wolfram occurs as small disseminated crystals in
numerous white quartz veins in granite of the Urannah Complex. The quartz
veins vary in thickness up to four feet, but are usually lens shaped and
less than 50 feet in length. Numerous shallow shafts and trenches were sunk
in the early 1950's, but rccorded production is small., The wolfram crystals
are so small and so sparsely disseminoted through the quartz that laborious
hand pickipg is nocessary. This area may repay further prospecting.

Molybdenites

Reid (1941) reports the occurrcnce of molybdenite on Knight Island,
33 miles cast of Sarina., The island consists entircly of granite, with

a zone of heavily quartz-veined greisen. Molybdenite occurs both in the
greisen, and in quartz veins cutting the greisen; but Reid considered the

occurrence as having no likely commercial development beoyond small scale

gouging operations.

Uraniums

Brooks (1961) reports on a uranium prospect south of Pinnacle
homestead on Tecmburra Creck, & tributary of the Pioncer River. The roport

describes the occurreonce of a niocbate-titanate-rare ecarth-uranium oxide
mineral in an orthoclase quartz segregation, in granite within the Urammzh
Complex. Andesitic dykes arc common in the arca but rhyolitic and some
aplitic dykes also occur. The uranium mineral occurs as small, rounded,
brown, semi-translucent, vitreous grains, closely associated with black
chloritic material, and in places, with fine-grained pyrite. The prospect
is not considered to be of economic significance, but indicates that other
deposits could occur in the area around the margins of this granite.

Boach sand heavy minerals:

The beach sends of the area were investigated by Dowsett
Engineering (Aust.) Pty Ltd in 1955, and by Tweed Rutile and Minerals Ltd,
1956.  Dowsett reported no ovidence of appreciable heavy mineral concen-
tration except in the Shoal Point-Bucasia area ten miles north of Mackay.
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Comnah (1961) exumined the Shoal Point area,; and reported indicated

reserves of 10,000 tons of heavy mineral of approiimate composition =

Magnetite 52%
Ilmenito 40%
Zircon

Rutile trace
Others 1%

However, Connah observed that beach resources alone do not appoar to be

suf ficient as a basis for a local industry.

Dowsett Ehginoefing reportet a sma 11 quantity of beach washings
containing 5% zircon at Bucasia, and a green sand containing epidote from
Carmila Beach.

An auriforous sand claim was worked at Grasstfee in 1936 for a

_ yield of 8 oz. gold from 800 tons of sand.

Coal:

Minor coal bands have been found in the Lower Bowen Volcanics,
the Calen Beds, the Carmila Beds and in the Upper Bowen Coal Measures.
Carbonaceous and graphitic shales are common in the Lower Bowen Volecanics, but
the only coal seams reported ars exposed in Blackwaterhole Creek, ncar the
Rango Hotd. These were first reported by Dunstan (1901), but no scams greater

_than three feet thick have been found, and the coal has not becn exploitel.

Coal has been mined from the Calen Beds at Calen, on the Proserpine
12250,000 Sheet, and has been reported by Ball (1910 from Mt. Toby and
Mt. McGregor on the Mackay Sheet. However nonc of thesc occurrences has

beecn exploited, as the seams are generally thin, disturbed, and intruded.

There are local reports of coal occurrences in the Carmila Beds
botween Ilbilbic ani West Hill. Carbonaceous shale cccurs in this area,
but no coal was seen. However thin coal seams do occur in the Cearmila Beds,
in Oakecy Creck,; on the St. Lawrencc 1:250,000 Sheet area.

Minor coal has been observed at several localities within the Upper
Bowen Coal Measures in the south-west corner of the area mapped. Cameron
(1905) mapped the lower beds of the coal measures, anl reported coal |
occurrences from a point four miles west of Mt. Britton, to one three miles
oast of Oxford Downs. However, none of these occurrences has been exploited,
and the most promising Upper Bowen Coal ceposits occur further to the west
in the Lako Elphinstone and Kemmis Creck arsns, on the Mt. Coolon 1:250,000
Sheet.
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Qil Shale:

Plcwna ie eleven miles south of Netherdaole, on Hazlewood Creeck.
0il shale in the arca was first reported on by Ball in 1927. The Plevna
basin is an outlicr of Tortiary sediments and tuff, lying on the irregulor
surface of Uranmnah Ccmplex and Lower Bowen Volcznic rocks. The oil shalcs
themsolves arc overldn by about 40 fecet of clay and tuff. The whole Tertiary
sequence is covered by later ccid flows, cxcept for a narrow central basin
of about 60 acres. This basin is immediately surrounded by hills of younger
volcanic rocks, beneath which the sediments may extend in several dircections.
Reid (1942) gives the width of the basin as under one mile, but because of
the heavy overburden of younger volcanics, the length and shape of the
basin are unknown.

Work in the arca has been confined to exploration and determination
of reserves. Seven bores and a shaft were put down during 1939-40, and
three bores in 1958. One of thesc bores bottomed at 265 foot, in what
are thought to be Tertiary sediments.

The oil shale is uhiformly fissile, greenish grey in colour, anl
{f 2 low grade type, with an indicated crude oil yield of slightly over
twenty gallons per ton. It has not beon mined.

Graphite:

Deposztg of graphite near Homehuig (Por. 776 and 7{7, Par. Bton)
werc oxamined by Maitland and reported by .Baéi '(19 6) Bﬁnote(. that
the graphite is associated with shale and quartzite and both interbedded
and intrusive igneous rocks and reported an 80 fbot prospecting tunnel
vhich rcvealed a seam of graphite with maximum width of four feet and average
width of eighteen inches.

Several other small occurrences of graphite containing 15-70%
graphitic carbon are known in the Lower Bowen Vdoanics in this arca,
and at the time of his examination, Maitland considered the deposits to
be worth further attention.

Clays

Bricks were made from Mirani clay as carly as 1907, and a brickworks
built on the site later used clay from Mirani an! Pindi~-Pindi (on the
Proserpine Sheet area)t However, production has been spasmodic, and the

latest recorded production from the Mirani pit was in 1953.

The North Quecnsland Potteries Pty Ltd commenced operations at
élenella,_four miles north-east of Mackay, in 1961, and produced over 2,000
tons of clay, chiefly from alluvial clays at Glenella. This company also
obtains clay from Palmara, Knttabul, Hempden (fire clay) and the old
Mirani Pit.
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Quarriess
Mt. Bassett quarry, near Mackay, is the largest in the area

supplying stone to the Mackay Harbour Board, and the Mackay City Council,
Rock for the harbour wall and breakwater is'taken as it is blasted dowm.

. Gravel for road metal and concrete aggregate is delivered from the crushing

plant.

A number of smaller quarries throughout thearea supply road dressing
from a great variety of rocks. Reid (1931) examined and described in
dotail some fifteen potential sites within twenty miles of Mackay, for a
quarry to supply stone to the Harbour Board. Mt. Bassett was the site

eventually chosen.

Petroleums

Traces of bituminous material have been reported from several
po¢nts along the coast, and during the 1962 field season patchbs of bitumen
were observed at almost cvery coastal outcrop north of Cape Palmerston.

Mott (1958) reported sub-round pellets, %-inch to 2 inches in diameter,

at high water mark on the southern side of Deadman's Island, an extension of
Cape Palmerston. Mott notes that the occurrence of this material seems to
be confined to a section of the coast between Repulse Bay and Broad Sound.
However, he suggests that the material is probably furnace oil, concentrated
by the prevailing currentis, which are towards the coast in this area and

not parallel to it as is the case along most of the Queensland coast.
Bituminous material from Half Tide near Grasstrec has been submitted for
analysis to the Bureau of Mineral Resources Petroleum Technology Section,
and the results are given in Appendix B. It is crude petrolcum.

Three scout bores were drilled in 1955-56 by the Mackay 0il
Prospocting Syndicatc (MOPS Nos. 1,2 and 3), to test the significance of
roported petroleum seecpages. Two of the bores, numbered 1 and 2, were
situated on the coastline ten miles north-north-east of Sarina in portion
15 296, parish.of Hector, county of Carlisle, ncar Grasstree, in Campwyn
Beds. They both encountered silicified sandstone and tuff, and No.1 was
abandoned at a depth of 55 feet, and No.2 at 150 feet. Bore No.3 was
drilled at Hay Point, 12 miles north-north-cast of Sarina, also in Campwyn
Bodsy; and the same lithology was encountered. It was abandoned at 150 feet.

None of the holes encountered oil or gas.

In October 1962 a grey-brown oily liquid several inches thick
was observed on top of fresh water in a well at Walkerston. The depth to
water from the surface was 28 feet. A sample of the liquid submitted
to the Potroleum Technology Section for analysis, was determined to be
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crude petroleum, similar in composition to the bituminous material found
at Half Tide. It is not known in what rocks or alluvium the well is

dug. It is possible that the o0il has come from the Lower Bowen Volcanicsl‘
or the Calen Coal Measures. The Calen Coal Measures are the most likely -

reservoir, as they contain many porous beds.
The prospect of an accumulation of petroleum on the mainland

is given in "Conclusions".

Watexrs

(1) Lower Pioneor Valley and City of Mackay

The averagc annual rainfall in this area is 60-65 inches. The
rainfall is seazsonal with a pronounced wet season from Docember to April.
Most stroams are permanent and surface water is plentiful. However the
increasing demand for water by sugar mills and for city water supply and
irrigation, has led to increased interest in the conservation of surface
watery, and in the search for good supplies of underground water.

 The Pioneer Valley below Mirani consists cf an oxtensive arca cf
alluvial flats with a few hills, crossed by -surface drainage channels
running roughly parallel to the Pioneer River. Calvert (1959) observes that
near Mirani are found the rcmains of an old anabranch which consists of
swamps in the upper reachcs, but later forms a channel known as Sandy Creek,
noar Eton. He also notes a second anabranch near Walkerston, which
becomes Baker's Creek, and a third south of the river below Dumbleton Rocks
which is referred to as "The Lagoons'.

Underground water may be obtained from the alluvial sediments at
practically any point in the lower valley and flood plain, the quantity able
to be pumped depending mainly on the permeability of the aquifer. The water
is of good quality, and is struck at depths from 5 fect to 60 feet (in soms
places more). The underground water supplies in the area cast of Walkerston,
botween Bakor's Creck and the Pioncer River, have beon extensively developed
for irrigation and domestic purposces. The present Mackay supply is drawn
from the Lagoons area, on the south~west boundary of the city.

The City of Mackay has depended on this source for its water
supply since 1896. From 1921 onwards, o gradual lowering of the water
levels at the pumps at the end of each dry season was noted, until at the
end of the 1953 drouéht, the level at the city's waterworks fell below
mean sea level with slight infiltration of salt woter. Since 1935 the
Council, with the advice and assistance of the Irrigation and Water Supply
Commission, has carried out an almost continuous investigation of the

'underground water'supply.
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The arca between the Picnecr River and Baker's Creck hos been
the site of several systematic investigations, the most rccont and extensive
by the Irrigation and Wator Supply Commiszion during 1947-51. In this
survey, .nineteen lines cof bores were put down along and across the valley,
and a total of 4,500 feet drilled, using carth auger and percussion plant.
Where good waterbeds were obtained, observation pipes were inserted, and
many readings of standing water level were taken. In 1947, the Pioneer ‘
Basin was constituted a declared area under the Water Acts, and systematic
records of water levels in observation bores throughout t32 area have been
kept since then. A direct result of this investigation was the sinking,
development, and equipping of three Councii bores in Alexander Street,
with a combined capacity of 100,000 gal/hour.

The depression known as The Lagoons at one time formed part of
the Pioneer River, énd could now be described as an anabranch which has
become silted by deposition from river flooding and surface runoff. Bores
on the line of the Lagoons depressions in gencral show the groatest thicknoess
of coarse sediments. Depth to bedrbck varies from T0 feet to 100 feet from

the surfacce.

" Abbiss (1959) considered that during periods of high rainfall and
good recharge, the supply available for pumping from underground sources
would meet the liberal domands of the city for at least twenty years.
Howover because of the danger of salt infiltration, and to prevent
restriction upon usage during drought years, the city water supply is
augmented by taking surfacc water from the Pioneser River at Dumblsaton
Rocks. The demand for water for mill and irrigation supplics in the Marian
arca led to the construction of the Marian Weir, commenced in 1950.

(2) Dalrymple Heights - Bungella - Crediton Areas

Dalrymple Heights, Eungella, and Crediton lic respectively north,
west, and south of Netherdale, on a plateau 2t the head of the Pioneer
Valley, about 50 miles wost of Mackay. Most of the arca is closely settled,
and devoted to dairying. Rainfall averages vary from 90 inches to 136 inches
per year; but because of fast runoff, and the comparatively long dry season,
the local interest in water conservation schemes is high.

The majority of rocks in the area are highly weathered, and soil
depth is considerable. Throughout the area the water table iz fairly high,
appearing as springs near the heads of gullics, but because of the abundance
of igncous rocks, there seems-little likelihood of cobtaining sufficient
supplics of underground water for irrigation. In the Urammah Complex,
water is held only in the joints and fractures, and conscquently the springs
give only small flows, and the yicld from bores would be similarly low.
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The basalt allows water to percolate through it more rapidly, but as it

is' mainly at a higher clevation, bores into it would have poor local storage,
énd consequently a lower yicld. Baird (1962) suggests that the contact betweon
the basalt and the granite appears to offer the best chance of higher yicld.
He also suggosts that carth dams for surface storage on the Urannah Complex
may in many cascs offer a better economic return than bores that may give

only a limited supply.

Apart from o fow shallow wells, little attempt hes been made to tap
underground water in the arca. Thus no figures arc available as a guide to
cstimating flows that could be cxpected. In isolated instances, wclls into
patches of alluvium along some of the creeks may give flows sufficient for

stock water or small scale irrigation.

Analyscs areavailable of water samples taken by Baird (1962) from
springs and wells in the arca. All samples analysed were declared suitable
for watering stock, but one was considered unsuitable for domestic pUrposes,
bocause of its hardnoss and high ohloride content. Most samples wore zcidic
with pH generally between 6 and 6.5 and thus untreated water could be
corrosive to metals. ‘

~ As a result of a proposal for the development of the Upper Broken
River for hydroelectric power generation, Wyatt (1958) reported on the
geology of the area, and his map shows two possible dam sites — one at
Granite Bend, on the Mt. Coolon 1:250,000 Sheet, and the other south-west
of Netherdale on the Mackay 1:250,000 Sheet. This scheme has been shelved,

at least for the present, because of insufficient rainfall data.

(3) Eton - Sarina - Koumala - Carmila district, east of the coast ranges

Average annual rainfall in this area is generally between 55 and
70 inches. Surface wator is relatively abundant, and streams are generally
permanent, so that few bores have been put down. Moreover, recor&s are
largely incomplete, so that it is hard to obtain a useful picture of the
cocurrence of groundwater from thenm.

The arca is occupied by rocks of the Urannah Complex, Lower Bowen
Volcanics, Campwyn Beds and Carmila Beds, none of which appear to contain
extensive aguifors. Bores into the Urannah Complex are rare. Water is
somotimes obtained where the bore intorsects a major joint, but otherwise
chances of obtaining good supplies arc poor. Quality too, is unpredictable,
but is generally more or less acid and corrosive.

Tho Lower Bowen Volcanics have little potential as underground water
producers, and bores into them are rare. However a bore near Eton, 68 feet

decp in "slate" is rapcrtéd to yield 8,000 gal./hour. Bores near Koumala
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put dowm for towm wafer supply penotrated ashy tuff and yielded water at the
rate of 24,000 gal./hour and 30,000 gal./hour from bores 71 feot and 75 feet
doop. This water was hord and considered unsuiteble for cordial making.

The abundance of andesitic volcenics and the occurrence of calcite veins in
both the Lower Bowen Volcanics and the Campwyn Beds suggests that hard, lime=

rich water may bo the goneral rule for underground supplics in these units.

No bore records arc available for bores into the Curmila. Beds,
but the rccks arc gencrally impermeable. Howover it is possible thot under—
ground water (possibly sub-artesian) may be available from sandstones at the
top of the Carmila Beds,; which are covered by alluvium, in the areca east of

the railway line betwoen Ilbilbie and Carmila.

Sarina woter supply is cbtained from a dam on Middle Creck, a
tributary of Plane Crcek, eight milecs south-west of the tocwn. Domestic
water supplics for some of the small coastal settlements (e.g. Grasstree)
aroc supplemented by water obtained from shollow spears and wells into sand
dunes close to the beach, which apparently tap a thin layer of fresh water
floating on the salt sea water. The supply remains fresh providing the well
is not decpened, and pumping rate is not excessive.

(4) Nebo district, south and west of the coast ranges

Average rainfall in this arca is about 30 inches por year. Most
croeks arc nen-perennial, but generally have large permanent waterholes,
and water caﬁ usually bte oﬁtained from spears in tho sandy beds of many
of the larger strcams.

Permanont water is usually obtzined at shallowﬂdepth in the alluvium
close to the crecks, und most of the bores in the arcajin the alluvium south
and west cf Nebo, and along Cooper creck and Mocnlight Creck., Bores in
tho Nobo area vary from 50 feet to 350 feet in depth. One bore four miles
south of Nebo passed through 115 fect of alluvium. The tovm supply is
obtained from a bore 61 feet deep yielding good water,

In contrast to the gcnérally good uhderground water around Nebo,
all twclve bores along Moonlight Creek and Cooper Creck produced permanent
weter described as "hard" or "wery hard". Thesc borcs are all around 70
feot decep, and produccd at & rate of about 700 gal./hour. '

In general, the Urannaﬁ Complex and Lower Bowen Volecanics have
little potential as underground water preducers. Both the Middle Bowen Beds
and the Upper Bowen Coal Mezsures contain aguifors for sub-artesian water.
Forther west on the Mt. Ccolon 1:250,000 Sheet area, good underground wator
production is commonly obtained near coal scams in the Upper Bowen Coal
Measures.



60.

(a) Regional geology -

About 50,000 feet of marine and freshwater units crop cut in
tho area. The Yarrol and Bowen Basins at one time extended into part of
the area. The Campwyn Beds are thought to bs 2 possible extension of the
Yarrol Basin sequence, and the Permian units on the western side of the
Urannah Complex are part of the Bowen Basin sequence. Lower Permian
marine beds of the Bowen Basin were deposited west of the present position
of the Urannah Complox, but not on the castern side, where the only possible

coeval units are freshwater,

(b) The Middlc Bowen Beds

The Middle Bowen Beds ure about the same thickness (8,500 fact)
at the nearcst cstimated section, on the Mount Coolon 1:250,000 Sheet

area. But Unit C has increased considerably and Units A and B are thinner.

(c) Regional geolocical problems still remaining

The following problems are still unsolved:
(1) A knowledge of the type of fault secparating the Campwyn Beds from
the Permian units would throw some light on the regional tectonics.

(2) The relationship between the Urannah Complex and the Carmila Beds
is uncertain. Deductions concerning the palaeogeography of the area can
be made if it is known whether this is an intrusive or unconformable contact.

(3) The thickness of the Lower Bowen Volcanics is unknown, but it is
unlikely that regional mapping will solve this problem.

(4) The age of possible Tertiary intrusions is uncertain. If they
are Tertiary it might reduce the chances of finding accumulations of

petroleum in possible Tertiary off-shore sequences.

(5) The relationship between the Lower Bowen Volcanics and the Carmila
Beds is uniknown. Work on the St. Lawrence Sheet area (Malcne et al. 1963)
indicates that the Carmila Beds may be equivalent to beds at the top of
the Lower Bowen Volcanics and at the base of the Middle Bowen Beds.

(d) Petroleum prospects

It appears unlikely that petroleum will be found on the mainland
in the Mackay area in economic quantities. Palacozoic units either lack
reservoir rocks or suitable structure, cr they are intruded. Tertiary
sediments are thin and in general lack porosity, but o0il shale is present

at Plovna.
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Fine grained marine sodiments in the Campwyn Beds cou;d be
possible source rooks; but the unit is intruded, eroded, and contains fow
reservoir rocks, certainly none of any thickness: The Lower Bowon
Volcanics include no likely source or reservoir rocks and thé wnit is
intruded by the Urannah Complex; and many dykes and sills. Although
intrusions are rare in the Carmila Beds, the synclinal structure, and the
lack of roservoir rocks make it o pcor petrcleum prospect. The Calen Coal
Measures have good porosity and possible interbedded cep rocks, but
intrusions arc common. The unit could be the reservoir for the petrcleum
at Walkerston. ‘

The Middle Bowen Beds contain possible source rocks in Units A
and C; and Unit B contains some porous beds, but the regional dip to the
south-wost would not favour accumulation in this arca unless stratigraphic
traps are presont. Unit C offers some reservoir potontial in the Mount
Flora area, but it is intruded by the Pundarra Granodicrite. The Upper
Bowen Coal Mecasures, like the Middle Bowen Beds, contain possible reservoir
rocks, and a similar structure; they poseibly contain stratigraphic
traps.

The widesproad occurrence of bitumen on the coast might indicate
submarine sceps. Possible sources arc the Campwyn Beds and Tertiary murine
sediments which do not crop out on the mainland. It is possiblo that a
thick Tertiary sequence in a graben cast and north of Mackasy, is covored
by the sea.

(e) Meotzliferous prospects

Although the area has not been an important producer of minerals,
mincralization is widespread, generally associatod with intrusions. The
area is thoreforc worthy of more detailed prospecting and geological
investigation, especially for copper. Attention should be focused on the
Urannah Complex and the Lower Bowen Volcanics.
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LPPENDIX A

IDENTIFICATION OF THE PIERMIAN MARINE MACROFOSSILS

- FROM THE MACKAY 1:250,000 SHEET AREA

by

J.M. DICKINS

L - L] . L] . . L4 L) L] L] L

INTRODUCTION

A discussion of the identifications, fauzel subdivisions and
corrclations is given by J.M. Dickins (1962).
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The following macrofossils were found on the Mackay Sheet area:

TAUNA IT

M 411 - ZLat. 21°29'15" S., Long. 148°32t00" E.
-Pelecypods
Merismopteria sp.
Brachiopods
Ingelarella profunda Campbell 1961

Diclasmatid

M 412a - Lat. 21°29730" S., Long. 148°32145" E.

Pelecypods
Astartila cf. gryphoides (de Koninck) 1877
Deltopecten limacformis (Morris) 1845

Aviculopeocten cf. fittoni (Morris) 1845 (Outline of shell wavy)
Schizodus sp. nov. A.

Brachiopods
Terrakea pollex Hill 1950

Cancrineclla sp. (rather flat pedicle valve and ornament not well
developed)

Cancrinella farleyensis (Etheridge & Dun) 1909
Anidanthus springsurensis (Booker) 1932
Strophalosia preovalis Maxwell 1954
Taeniothaerus sp.

Lissochonetes sp.

Neospirifeor spe. ind,
Trigonotreta sp. A (close to T. stokesii of Brown, 1953)
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Ingelarella ovata Campbell 1961

Ingalarclla prcfunda Campbell 1961

Notospirifer sp. ind.

Pseudosyrinx sp. nov.
Gilledia cf. cymbaeformis (Morris) 1845
Gilledia sp. nov. J

M 412b - Latitude and Longitude as for M 412a, but slightly higher
Peleaypods stratigraphically.
Astartila of. gryphoides

Pachymyonia sp. ind. (one specimen similar to but may not be
identical with P. of. etheoridgei Dun from
. " MC 479 of Dickins, 1961a)

Modiolus sp.

4 - Deltopecton squamulggprus‘(Morris) 1845

Aviculopecten teruicollis (Dana) 1847

Streblopteria sp.
Cypricardinia ? sp. ind.

Brachiopods |
Cancrinella farleyensis (Etheridge & Dun) 1909
Anidanthus springsurensis (Booker) 1932
Strophalosia preovalis Maxwell 1954

Strophalosia brittoni Maxwell 1954

Taeniothaecrus sp.

Neospirifer (Grantonia) cf. hobartensis (Brown) 1953

Trigonotreta sp. 4.

Ingelarclla ovata Campbell 1961

Ingelarella profunda Campbell 1961
Notospirifer hillae Campbell 1661

FAUNA II ?

M 414 - Lat. 21°28'15" S., Long. 148°31'30" B, (lies stratigraphically
between definite Fauna II and Fauna III)
Brachiopods

Terrakea sp. (a large form but seems wider ot the umbo then
T. solida and apparently lacks well developed
umbonal thickening).

FAUNA IIIe
M 413 - Lat. 21°28'15" 8., Long. 148°31'15" T,
Pelecypods
Glyptoleda cf. reidi Fletcher 1945

Glyptoleda sp. nov. ? (squat form upturned at the back, also
- found in MC 420, Dickins 1961a)

Astartila of. gryphoides (de Koninck) 1877

Chaencmyz sp. nov. B?
Stutchburia cf. costata (Merris) 1845

Schizodus sp. (pessibly similar to that from Glendco Kember)
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Gestropods
Mourlonia (Platyteichum) cf. costatum Campbell 1953

- Glossopteris leaf.

M 415 - Lat. 21281 00" S., Long. 148031115u E.
Pelecypods
Glyptoleda sp.?

Mcgedesmus sp. nove?
Astartila cf. gryphoides (de Koninck) 1877
Pachymyonia sp. nov.
Chaenomya sp. nov. B
Wilkingia ? sp. nov.

Gastropods

Warthia sp.

Mourlonia (Platyteichum) of. costatum Campbell 1953
Brachiopods |

Ingelarella cf. ingelarensis Campbell 1960
Wood.

PROBABLE FAUNA ITTa.
M 21 - Lat. 21°31'00" S., Long. 148°33'30" E.

. ~ Pelecypods

Wilkingia? sp. nov.?
Atomodesma of. mytiloides Beyrich 1864
Pseudomonotis? sp. nov. (Gryphoid spiny shell)

Gastropods

Mourlonia (Platyteichum) cf. costatum Campbell 1953

- Brachiopods
Cancrinella sp. 5
. Ingelarella cf. ingelarensis Campbcll 1960
Crinoids |

Separate plates.

FPAUNA IIIc.

M 416 - Iat. 21927'45" S., Long. 148°30'00" E.
Pelocypods

Megadesmus? sp. (appears to be seme as at Collinsville 3 -
Dickins 1961b)

Astartila? cf. gryphoides (de Koninck) 18772 (cne incomplete specimen)
Notomya? sp. nov. (may be same as species of CL 122 - Dickins 1961b)
Gen. et sp. nov.?

Streblopteris sp.

. Stutchburia cf. compressa (Morris) 1845

Schizodus ? sp. nov. B?

i
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Gaatropods
Warthia sp.
Mourlonia (lMourlonia) cf. strzeleckiana (Morris) 1845
Mourlonia (Platyteichum) of. costatum Campbell 1953
Peruvispira sp. nov. (as at B 270b and CL 122 - Dickins 1961b)

Brachiopods

Notospirifer sp. B (like a large N. cf. extensus. Appears
‘ less cut back from umbo then N. minutus
Camrvell. However, has z fold in sulcus
and therefore differs from N. cf. extensus)

M 417 - Iat. 21°27'00" S., Long. 148°30'45" E.

Polecypeds
Aviculopecten cf. subquinquelineatus (McCoy) 1847
Stutchburie cf. costata (Morris) 1845
Stutchburia cf. compressa (Morris) 1845
Stutchburia cuncata (Dana) 1847
Cypricardinia? sp.

Astartidae gen. ot nov. A (scems more transversely clongated
than species in Fauna IV)

Brachiopods
Ingelerclla cf. ingelarcnsis Campbell 1960

Ingelarclla undulosa Campbell 1961
Notospirifer sp.? (may be N. minutus or H. cf. extensus)
Flattish dielasmatid

Wood.
FAUNA IV Below Big Strophalosia Zone.

M 418 - Iat. 21°27'00" S., Long. 148°30'30" E.
Pelocypods
Megadesmus grandis (Dana) 1847

Megadesmus? sp.
Schizodus sp. nov. C.

Big Strophalosia Zone
M. 85 - ILat. 21°34'45" S., Long. 148°34'00" E.
Pelecypods ‘

Myonia cf. carinata (Morris) 1845

Myonia cf. corrugata #letcher 1932

"Solemya" cdelfecldti (Etheridge Jnr.) 1852
"fodiolus" cf. mytiliformis (Etheridge Jnr.) 1892
Stutchburia cf. costata (Morris) 1845

Astartidae gen.y, sp. ind.
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Brachiopods

Strophalosia cf. clarkei (very numerous as in Big Strophalosia
Zone)

Strophalosia cf. ovalis

Ingelarella cf. ingelarcnsis

Notospirifer cf. minutus

Streptdrynchus cf. pelicanensis Fletcher 1952

Bryozoans.

Probably above Big Strophalozia Zone

86 - Lat. 21°34'45" S., Long. 148°33'15" E.

Pelecypods
"Modiolus" cf. ngiliformis (Etheridge Jnr.) 1892
Astartidae gen., sp. ind.

Brachiopods
Cancrinella or Terrakea sp.

Strophalosia cf. ovalis
Neospirifer sp.

Penestellid bryczoans *

Corals
Cladochonus sp.

Single Corals

Crinoid step ossicles
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APPENDIX B

ANALYSTS CF BITUMEN .AND CIL. SAMPLES FROM THE MACKAY iREL

by

Jo Pu.c}'iel
(Petroleum Technology Section,
Burcau of Mineral Resources)

Three scopage samples submitted on the 6th November 1962 have
been tested. Characterization of these samples is based on paper
chrematography techniques. Distillation characteristics cculd be
cbteined only in the case of the oily phase of the water woll samples.

Results of quantitative tests and cbservations are given
in Table 1.

Fach sample contained asphaltenes awd resins, but oil from
the water well sample contained only'traces of these compcunds.
Prazctically no polyeyeclic hydrocarbons were noticed in the oil from
the water well sample, but they were more evident in the bitumen
sample from Half Tideﬁ

The sample from Finlayson Puint appeers to be derived from
a crude base different tc that of the othor two samples.

Table 1.

Results and observations on bitumen and oil samples from
the Mackay area

Compositicn Distillation

Sample description

R — , 5o Qbservations
water | cihbons| 51348 170,110 110-280 280-360

Bitumen from
Finlayson Point ' Viscous,
Proserpine Sheet 1% | 3.7% | 95.2% -—- not tested —-- | black,
area. ! _ odourless
Coll. i.R.Jensen
Oily phase in ' Non=-viscous
water from well ; : green oil,
of Mr. R. Tayloer, ) Digtillation
Fadden St. 9845% 1% 0.5% 12% § 8% 21% | residue -~

Walkeston.
Mackay Sheet

L o

4 slightly vis~
cous liquid,

areea. 1 | strong naph-

tenic odour.

Bitumen from

Helf Tide, near ] Waxy, black,
Sarina Beach, 6.86 4% | 20% --- not tested --- odourless.

Mackay Sheet -

area, Coll.
V. Forbes,
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