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THE GEOLOGY OF THE DUARINGA AND ST. LAWRENCE
1:250,000 SHEET AREAS, QUFFNSLAND.

SUMMARY

Several major structural units contribute to the geological
complexity and interest of the Duaringa and St. Lawrence 1:250,000 Sheet
areas in Fast Central Queensland. These include the Marlborough block,
parts of the Yarrol Basin, and structures within the Bowen Basin including
the Gogango High, the Strathmuir Synclinc, the Folded Zone, the Comet
Platform, the western flank,-and the Mimosga Syncline.

The oldest rocks are metamorphics in the Marlborough blocks
these were regicnally metamorphosed, intruded by an ultrabasic complex,
end then the metamorphics and ultrabasics were folded and intruded by a

succession of younger acid to basic intrusions.

Two smell inliers of fossiliferous Silurian to Lower Devonian
sodimeﬁﬁﬁacrop out in the east of the Duaringa Shect area. These may be
part of/basement to the Yarrol Basin; one inlier is on the trend of the
Gogango High.

About 10,000 feet of Devonian to basal Lower Permian sediments
and volcanics of the Yarrol Basin sequence crop out near the eastern margin
of the Duaringa Sheet in the sinuous Craigilee inticline; overturned on its
west flank. In this area it is conformably cverlapped by the Bowen Basin
sequence.  Equivalents of the Yarrol Basin sequence crop out on the off-
shoro islands and the mainland in the north-ecst of the St. Lewrence Sheet
area.

The Gogango High, at one time considered to be a high of older
rocks separating the Yarrol and Bowen Basins, consists dominantly of
Permian rocks. A broad, south plunging onticline of Lower Bowen Volcanics
occupics the core of the high in the northermn part of the area. East of
the high in the northern arca, 5,000 to 10,000 fect of Lower Permian
Carmila Beds and Middle Bowen Beds occupy the Strathmuir syncline. The
east flank of this syncline consists of Lower Bowen Volcanics. The
southern part of the Gogangc High consists mainly of Middle Bowen Beds: but
it also includos the Lower Bowen Volcanics and Rookwood Volcanics cropping
out in complex anticlines and fault blocks and three areas of Undiffercnt-
iated Palacozoic Beds. Sediments within this part of the high are tightly
folded, overturned and faulted.

¥iddlc Bowen Beds dip south-west of £ the northern part of the
Gogango High, forming the eastcrm flank of the Bowen Syncline. A tightly
folded but not overturned zone trends north-west across the centre of the
area in whick Middle Bowcn Beds and Upper Bowen Coal Measures crop out. In
the west of the area, gently folded Middle Bowen Beds and Upper Bowen Coal
Measurcs crop out on the westem flank of the Bowen Basin and on the
Comet Platform.
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The Triassic Rewan Formation crops out around the northern end
of the Mimosa Syncline. Structures in thoe Rewan Formotion conform to
those inthe underlying Upper Bowen Coal Mensures, viz. gentle folding west
of the Syncline and tight folding north-esst of it. The competent, broadly
folded Clematis Sandstone outlines the Mimosa Syncline. It overlies the
Rewon Formation with apparent conformity but the broad folding of the
Clematis Sandstone is in marked contrast to the tight folding of the Rewan

Formation east of the Syncline.

The orogeny affectinz the Bowen Basin scquence probably tock
place in the Triassic though some intrusions are possibiy Lower Permian in
age. The type of folding and the frequency of intrusion is fairly uniform
within the Gogango High, the Folded Zone =nd the westerm part of the Bowen
Basin. Folding becomes progressively gentler and intrusions less common
westward, from one structural zonc to the next. This may be due to the

basement shallowing to the west, possibly in steps.

Post orogenic scdimentation includes Lower Cretaceous Styx Coal
Measures which unconformably overlie Middle Bowen Beds. Many faults, mainly
high angle reverse faults, werc mapped in the east of the area; some of
these are youngcr than Lower Cretaceous.

'Tertiary scdiments; mostly capped by a laterite profile, are
widespread in the area; Tertiary basalt, volcanics and intrusives are less

common. Superficial Cainozoic sediments cover much of the area.

Intrusions are fairly numerocus but are generzlly small. Four
groups arc recognised. One is associated with the Marlborough block and
consists of acid to ultrabasid intrusions, ranging in age from probably
Middlc Palaeozoic to post Permian. The second group arc correlated with
the Urannah Complex; thoy arc Lower Permian or younger &nd most intrude
the anticline of Lower Bowen Volcanics at the northern end of the Gogango
High. The third group are small acid to basic intrusions cropping out in
the east of the area. Those in the north-onst of the St. Lawrence Shoet

intrudc Carboniferous sediments; the others arc Permian or younger.

The Bundarra Granodiorite, in the north-wost of the St. Lawrence
Sheet area, is probably a Mesozoic body, intruded into the Middle Bowen
Beds on the trend of the Folded Zone.
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IHTAODUCTION

The Burcou of MHireral Rasources; in conjunetion with the Ceoloriccl
Survey of - wecnslmnd, is undertaking a programme of regionsl mapping in the
Bowen Basin, Queensland. wo field partics opercted during 1962: the
Duaringa Party, consisting of E.J. Malone, R.G. Mollan, and F. Olgers of
the Bureau of Mineral Resources and A.G. Kirkegamard of the Geological Sur-
vey of Queensland, mapped the Duaringa and the southern half of the St.
Lawrence 1:250,000 Sheet areas; the BEast Bowen Party, consisting of A.R.
Jensen and C.M. Gregory of the Bureau of Mineral Resources and V.R. Forbes
of the Geological Survey of Queensland, mapped the Macke;; the scuthern
half of the Proserpine and the northern half of the St. Lawrence 1:250,000
bheet areas.

This report deals with the geology & the Duaringa and St. Lawrence
1:250,000 Sheet arces. The area is bounded by latitudes 228 and 2408 and
by longitudes 1480 30" E and 1500E° It covers the central part of the
Bowen Basin and extonds beyond its eastern margin. In the east, the area
includes a zone of complex geology involving both the Bowen Bosin and Yarrol
Basin scquences and a block of metamorphics and intrusives which are prob-
ably older than the Yarrol Basin seguence.

Access

The Central Railway and the Northern Inland Highway cross the
Duaringa area from cast to west. A number of small towns, including
Duaringa, Dingo, Bluff, Blackwater and Ccmet are located along the Railwey.
These serve the pastoral and timber-cutting industries of the surrounding
arecas and are the focal points of networks of gravel roads and vchicle

tracks giving access to areas north and south of the Roilway.

The North Coast Railway and the Bruce Highway cross the St.
Lawrence area. They run wost from the south-ecast corner of the Sheet area
and then north to the northern margin. The Railway lies close to the
coast, north of St. Lawrcnce, and the Highway is 20 tc 30 miles inland.
Merlborough, Ogmore and St. Lewrence are small towns located beside the
Railway. A number of vehicle tracks link the towns along the Railway and
the various homesteads with the Bruce Highwuy, and =zome extend south into

the Duaringa Shect area.

Vehicilar access throughout most of the area is good during the
dry secason. Exceptions are the Blackdown Tableland and the ranges to the
south, and parts of the Boomer and Connors Ranges. Traversing these areas
is possible only on horseback or on foot. In some parts of the Bocmer
Ranges, the scrub cover is impenetrable.

Most of the area has an annual rainfall of 20 inches to 30
inches; 30 to 40 inches of rain falls in the coastal part of St. Lawrence,
east of the Gnnors Range. Vehicular travel away from main roads may be
impossible for long periods during December to April when most of the rain
falls. The wintophonths are mainly dry with fine, cool days and ccld,
oftenn frosty, nights.
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Cattle raising is the main industry in the area. At present,
gsome of the larger holdings are being resumed and broken into smaller blocks
to promote closer settlement and better land use. Scrub clearing operat-
ions arc being encouraged by the State Government for the same reason.

Wheat and other crops are grown in the south-ecast of the Duaringa Shect
area and some sugar cane is grown near the northern mergin of the St.
Lawrence Sheet arca.

Timber cutting and coal mining are moderately importont industries
in the area. Saw mills are operating at Duarings and Dingo. Coal is being
mined at Ogmore_in the St. Lawrence Sheet area and two small mines, the
Excel and the Cambria, are operating at Bluff in the Duaringa Sheet arca.
Most of the population is engaged in maintenance and construction work on
the railways and the roads.

The Duaringa and St. Lawrcnce Shoet arsas were photographed in
1960 by Adastra Airweys Ltd. The small scale of these photos (1:85,000)
meke it difficult in places to recognisc tracks and other cultural features,
to’ find locations accurately, snd to plot suificient detail in geologically
complex areas. However, in genoral, they were very suitable for the pur-
pose of the prescnt survey: regional mapping to produce a final map at
1:250,000 scale. _

Prior to the commcncement of field work, W.J. Porry of the Bureau
of Mineral Resources and B. de Lassus St. Genies of the Institut Francais du
Petrole Mission in Australia produced photo-geological maps at 13:250,000
scalo of the Duarings and St. Lawrence Sheet areas. These maps were used
as guides in planning and carrying out the field work. The planimetric
bases of the photo-geological maps werc enlerged to photo-scale, printed on
a transparent medium and used as a base for compilation in the field. The
maps accompanying this report were produced from photo roducticns of the
ficld compilations.

This report and maps are based largcly on field worlt done between
June 3rd and October 19th, 1962, by the Duaringe and East Bowon Parties.
The western half of the Duaringa Sheet includes some of the mapping by
Derrington and Morgan (1959, 1960) of Mines Administration Pty Ltd and sune
by King, Goscombe and Heanscn of Utah Develoﬁmont Co. (1961). Utah is con-
tinuing a programme of doteiled mapping and drilling in the Blackwater area

to establish reserves of coking coal available for open-cast mining.

Visitors and Acknowledgements

During the season the parties were visited by Professor D. Hill
of the Geology Department, University of Qucensland, by iiss B. Houston,
G. Tweedalc and J. Dear of the Geological Survey of Queensland, ond by
J.E. Thompson, W.J. Perry and J.l. Casey of the Burcau of Mineral Rescurces.

J.M. Dickins, of the Bureau of Minoral Res. urces spent four wecks
with each party. Ho assisted the survey by giving preliminary determinat-
ion of fossil collections end by cxamining varicus critical scctions with

party members.
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Professor Hill determined several fossil collections made in

the area. Miss Houston examined 90 thin secticns of rocks collected by
the parties and her descriptions are incorpcerated in the text of this

report. J. Dear determined scveral fossil collections from the Lower
and Middle Carboniferous sediments and assisted the Duaringe Party by
identifying the main units of the Yarrol Basin sequence in the eastern
part of the Duaringa Sheet area.

D. King, P. Goscombe and L. Hansen, of Utah Development Co.,
were working in the Blackwater area at the time of this field work and
assisted the Duaringa Pariy in a variety of ways. In particular, they
made available some of the results of their detailed mupping.

PHYSTOGRAPHY

The Duarihga-St. Lawrence area can be subdivided into six topo-
graphic units (figure 1).

1) The dissected tebleland occupies large areas in the Duaringa and

the St. Lawrence Sheets. The main occurrences are in the south-west of the
Duaringa Sheet and in a belt from the south-east of the Duaringa Shect to
the ncrth-wost of the St. Lawronce Sheet. The tableland, which is formed
by a shect of Tertiary sediments, is gently undulating and along the rail-
way line, ranges in height from 500 feet above sea lovel at Walton in the
west to 280 feet above sea level at Duaringa. Brecakaways occur in nany
places aloﬁ@ the edges of the tableland; mesas are a common feature of the
region.

2) Rolling plains country occurs mainly in the north-west of the

Duaringa area and in the south-west of the St. Lawrence Sheet. It occupies
the areas between the tableland and the alluvial flats along the main
rivers. The vegetation is medium to dense with dense brigalow patches

in places.

3) Flood plains occur along the lMackenzie, Dawson, Isaacs, Connors

and Comet Rivers and to a lesser extent along the Fitzroy River. The
plains are most extensive in the southern part of the St. Lowrence Sheet
where the Isaacs River joins the Mackenzie River.

4) The Blackdown Tableland in the south of the area rises stoeply

to 1500 feet a2bove the surrounding country. The tablcland hos an ex—
tremely rugged surface which slopes gently to the south. The margins of
the tableland consist of steep, scree-covercd slopes, topped by zimost
vertical, broken cliffs (sec photo, opp. page ).  The Shotover and
Expedition Ranges lic along the western margin of the tableland, and the
Dawson Range liecs along the castern margin. The area is densely timbered
and cannot be traversed by vchicle.

5) The main ranges, comprising from north to south thce Connors,

Broad Sound, Boomer and Gogango Ranges, cxtend from the cocntral ncrthern
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margin of the St. Lawrence Sheet area to the south-castern corner of he
Duaringa Sheet, a distance of 160 miles. In the north, the ranges reach
a maximum width of 25 miles; they are only five miles wide where the
Fitzroy River cuts them, north-ecast of Duaringa. The ranges are rugged,
moderately to densely vegetated and can only be crossed in a few places.
They become progressively lower and less extensive to the south, thcugh
local relicf is considerable everywhere. The highest pealk, 1400 feet
above sea lcvel, is in the Broadsound Range, seven miles north-west of
Tooloombah Hemestead. The ranges form a watershed which is breached only

by the Fitzroy River, 12 miles north-cast of Duaringa.

6) The arca east of the ranges has a varied topographic expression.

Gently undulating, moderately vegetated low country lies in a narrow belt
directly to the east of the ranges. Coastal swamps occur near the mouths
of Herbert Creck, the Styx River,; Waverley Creek, and St. Lawrence Cracck.
Range country, up to 1200 feet above sea level, occurs in an areca east of
Ogmore in the St. Lawrence Sheet area, and a group of ruzged, densely
vegetated mountains occur around Marlbcoroughs

Drainage

The Duaringa-St. Lawrence arca, exccpt a small area in the north-
east, lics within the Fitzroy River drainage Basin. The mein drainage
channels of the area arc the Mackenzie, Dawson, Iszacs, Connors, Comet and
Fitzroy Rivers. The Mackenzie River meanders widely and has numerous
oxbow lakes. In the western part of the Duaringa Sheet, the river flows
in a north-easterly direction; its course may be structurally controlled.
Neor Manly Homestead in the south of the St. Lawrence Sh:cot, the Isaacs
River, which has the Connors River as its main tributary, jcins the Mac-
kenzie River; which flows from here in a scuth-casterly direction along
the westerm edge of the Boomer Range. The Dawson River flows in a north-
westerly direction along the western edge of the Gogengo Ranges and joins
the Mackenzie River nine miles north-cast of Duaringz to form the Fitzroy
River. The Fitzroy River has & winding ccurse, which is probably largely
structurally controlled. The river flows easterly to the eastern boundary
of the Duaringe Sheet and then northerly along the Sheet boundary. The
Comct River flows northerly along the western boundary of the Duaringa
Sheet to join the Mackenzie River at Comet. A small arca north-east of
the main ranges in the St. Lawrence Sheet arca is drained by a series of

creeks which flow directly to the sea.
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PREVIOUS INVESTIGATIONS

The 1962 survey was the first to map the whole of the Duaringa
and St. Lawrence Sheet areas. The little work done in these arcas prev-
iously consisted of detailed mapping of small areas and some réconnaissance

traverses through parts of the area.

The earliest work was undertaken to assist in coal prospecting.
Rands (1892) described the geology in the vicinity of the Styx River. This
area was mapped in detail by T.W.E. David about 1890. This work is un-
published but David's map is now held at the Geclogical Survey of Queensland.
Dunsten (1898) described the geology around Collaroy and Carmila. Maitland
(1895) made geological observations along the Central Railway. The most
important early work was by Dunstan (190;5 who mapped 2 large arca in the
Duaringa Sheet. Cameroq (1905) made a recomnaissance of a large area
north of that mapped by Dunstan. Reid (1924) described sections in the
eastern part of the St. Lawrence Sheet arec; later Reid & Morton (1928)
compiled o section across the Duaringa Shect. Little improvamont was made
on Dunstan's work until after 1950 when companies engaged in cil search
carried out further mapping. Derrington & Morgan (19592, 1959b) mopped
the western half of  the Duaringa Sheet. Utah Development Company are on-
geged in a programme of detailed mapping and drilling in this area. Laing
(1959) made a reconnaissance of the castern half of the St. Lawrcnce Shoet
arex. Cough (1922‘.mapped the area around Marlborough cnd St. Lawrence.

GENERAL GEOLOGY

Several major units contribute to the geclogical complexity and
interest of the Duaringa-St. Lawrence arcs. Metamorphic and ultrabesic
rocks of lower to middle Palaeozoic agé crop out south of Broad Sound.
South of these, the Middle Devonian to basal Lower Permian Yzrrol Basin
sequence crops out in an intruded sinuous anticline. Carboniferous sedi-
ments east of Broad Scund are probably part of the Yorrol Basin sequence.
Two small areas of fossiliferocus Silurian-Devonian sediments were mapped in

the areaj their relationship to the Yarrol Basin sequence is not kncwm.

The Bowen Basin sequence occupies most of the Duaringa-St.
Lawrence area. Units recognized in the areca are the Lower Bowen Volecanics,
the Rookwood Volcanics, the Carmila Beds, the Middle Bowcn Beds and the
Upper Bowen Coal Measures. The Rookwood Volcenics appear to be conformable
on the Yarrol Basin sequence and to be conformably overlain by Middle Bowen
Beds; they arc considered to be equivalent in part to the Lower Bowen
Volcanics.

Volcanics and sediments cropping out in the Gogengo Range were
mapped as Undifferentiated Palacozoic rocks. Their relationship to the
adjacent Middlc Bowen Beds is not known.

Middle Bowen Beds and Upper Bowen Coal ilecasures crop out in an
elongate, tightly folded zone trending north-north-west across the centre
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Kelationshipe

Tnvironment

Cz

Superficial, up
to 300! reported
in places.,

Sand, soil, gravel,
ferruginous gravel,
and reworked
lateritke,

Widesnread, particularly
in west of St. Lawrence
ared.

Mains, generally
little or no
relief.

o v 4w v

Cza

50t - 100!
thick

Alluvial gravel,
sand and silt.

Very exbensive along
major streans and near
Broad Sound,

Flood plains, levees.
Up to 50! relief from
river level to levee
banks.

Czp

50t - 100!
thick

Sandstone, gravel
and sand.

Around northern margin
of Blackdown Tableland.

Stecply dissected funs
sloping down from
cliffs of Clematis
Sandstone.

Piedmont deposit
derived from
Clematis Sandstone.

T

R

Ta

>10C0" in
Duaringa area.
Generally
200" to 4007,

Sandstone, siltstonc,

Main devclopment in

claystone, quartz pebble broad, shallow trough

and fine conglomerate,
diatomite, oil shales
Some interbedded
basalt flows.

west of Isascs,
McKenzie, Dawson
Rivere line, Scattered
remnentss further west.

Forms pletoaus with
stecp scarp edges whore
capped by latoritce.
Elsewhere, forms
dissccted, hilly
country of low rclicf,
grading down into the
Cz »lains.

gandy matrix,
lateritiscd in
plarcs.

a5

v Td 50" * Sandstone breceias Northern end of Rounded hillse
gsandstonc blocks in Blackdown Trbleland.

T

Tneentornnbly ovar-
ve Trineslc and ai
© 1OCKS,

Py

local,

strine, ob tioos

Lenopiticnel

opvironmonte

Lokos wey Lo v

perhaps

LTV

Jroduced by boealt

flows @

winnning

thie

dreinage, or vory

cxtensive =g

main srea of
outcrop.

in tho

Producced by collapse
of Cleomabis

Sandgtone tiwough
crosion of undorlying,
goit Rowan Formstion.

100" to 200!

Basalt flows, rare
plugs.

Smell rceumnants in
gsouth-west and south--
cagt of Duaringa;
gome plugs cast of
Falcomba Hg.

Mainly black soil
nlains; plugs form
conical peaks.

Interbedded with Ta
in places.

Torrostrial.

Rhyolitic,
trocoytic,
drelitic, and
minor rndepitic
flows, oyro-
clastics, stocks
ond dykes.

Seatterced outerops
in and west of
Connors Ranges
lerge outcrop cest
of Crsigilec Ha,

Forms groups of lew,
steop hills on Connors
Range, ond prominent
isolated hillg clsewherc,




Age Rock Unit Thickness Lithology Distribution Topography Palaeontology Relationships Depositional
and and ago Luvironment
letter
symbol
Mv Dacitic, andesitic, South~-cast corner of lioderately high, Appears to be
and bagic crystal- Duaringa arca. stuep hills grading unconfermable
M lithic tuffs down into low, on 7Middlc bowen
and agglomecrate, rounded hills, Bodse
tufiaceous
conglomerate and
7 sandstone,
L Styx Probably about Sandstonc, ulong1t< bagin south Low, dissected hills Fosgil ¥lora 1nclua1ng Unconformeble on Froshwater with
3 0 oal 3,000 feet. conglomerate, of Proad Sound. grading dewn into Gludophlebig, Midéle Bowon Deds. gon¢ morine
W Measures.  1270' penetrated  siltstone, goil covered plains Tocniopteris, ineursions.
E in drill hole carbonaceous shaole, Beavisctites, Probably depopited
R Kls near Tooloombah coals Hathorstia, in near-congtal
0 Creek. Piyllopterig, also lakes
G ricroplankton and
R sporcs, indicating
E Lowcr Crotaceous ago.
T
21 e s S SO, — - S -
G Kl Conglomcrate, brown Smell outerop 9 milcs Low disscctoed hilla, fossdl flora including  Unconformable on Freshwoter, Pebilos
E g friable with west of Coorumbwrra Tacnioptoris, Middle Lowon Liods . in conglomerate sz
0 sh\'rwd and indurated  Homestead, Duaringa Clac cphlcblu. liay be equivalent locally derived,
Oy Ttetone pobbles. She b, to Styx Cosl
S hoagures.
i SUEEIUE SRS S - S — e e e e
I Clematis Up to 500! Cross=bedded, fine~- Blackdown Tablelund, Dissccted pleteau Structurally Cross bedding
T Sandstonc coarss gfmlnwd qu-rtz  and Dawson, Shotover, bounded by high, conformable on Fowrn  matvrity of
gandstone, gritty in and Expedition Ranges. stecp cliffs, gide of Mimosa goediments cupgogte
R Te ploces, white, blue- Synclinc; conkact deltade envivomrent.
¢ white or red in colour; feulted in pleascs on
T some buflf *» mauve cast whore structurcs
giltstone interbeds cf the units are ot
i with plant frogments; voriancc,
somec thin bands of rcd
S ochree
s |- ; - . e o R e
Rewan About 1500! Red, buff and greoy- Wost, north and cast Very rendily crodad; Plants 3 Conform:ble on Upper
I | Formation green shale, mudstone, of DBlackdown forme soil covercd ons Bowen Cocl Mersuros Red sedimenus
| siltstone, intcr- Tablelend. subduid topogriohy. west of Llackdown are due to
G Tr fingoring in places CQutcrop is confincd J‘cro d um feig tnanﬁull? Tatlclond, Involved — presence of feryic
} with kheki to grcen to crecks =nd steap guisctalean stoms. in tight folding with o .y Crog
% 1lithic sandstonc slopcs below Clumatis Ao Trisssic thot undt enst of cOCnnn dn cearotong
! conteining calerrsous Sandshonc capprings. S l"fL”' Trblclon SHER N
! concrotions and bonds Palynclogy als . " Poi - ibly
of <lzy pellc suzgosts Tricssie age. two digtinet
PrOVoNANcos
gadinent to
formntion.
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Age Rock Unit Thickness Lithology Distribution Topography Palacontology Rel-tionships Denositional
and and age Duviroument

letter

symbol

p Undiffer-  Not known Siltstone, quartsz Western part of St. Very subdued Insufficient outcrop

E entiated sandstone and Lawrence Sheet area, sopography. DMainly to distinguish bekween

R Permian quartz lithie south of Isaacs soil covered. Uppur Bowen Cosal

M sandstone of Upper River. Vegetation %rends Measures and Middle

I P. Bowen Coal Measures reflect bedding. Bowen Beds.

A or Middle Bowen Beds.

N

Upper About 5000 Siltstonc, white, grey, In woestern part of Generally producces Upper Permian, Conformably overlics  Restricted

U Bowen green or dark, Duaringa Sheet arca subdued topography Unit contains Middle Bowen Beds depositional

Coal carbonaceous or and south~west part and 1s usually soil abtundant plants with a transitionsl environmont

P Measures calcareous in places, of 5%+ Lawreunce Sheet covercd. Oubcrop is including boundary in many permitting proscrv-
rarely herd, and arcas confinced to creccks. Glossopteris jonesi places, ation of plants.

P Pub splinterys green, Bedding trends are Wall, Rapid deposition ot
siliceous siltstonc, commonly reflectcd in G, conspicus. times, with littlc

E possibly volcanic ash, vegetation patterns. G. indica reworking, vide
containing abundant G. angustifolin festoon bedding,

R plant rcmainsg Cladophlebis rovlci lerge fossil wood
grey--blug micuceous, arber., and immeturity of
worm tracked siltstones Vertebraria indica sedimentsy ot cother
grey-green, khakl or Royle ties veory slow

P brown lithic sandstone, fosgll Wood., gedimenation in
commonly fegtoon bedded shallow watey, vide

E and containing fossil enimel troacks on
wood, calcarcous in gome siltstonc

R places and containing gurfoces and
calcoreous concretions; formetion ~f coal

M quartz sandstone; SOEIE .
thinly interbedded

I siltstonc and calcarcous

; lithic sandstone;
A carbonaceous shale; coal;
\ limestonc lenses,
N e oo oo S e ' o e e et e A i i s o
Burngrove 300! Siltstone, groy, grcey- Thin belt cxtending north  Subdued topograpliy. Foseil plants 28 in Momber  within Uoper  Shallow water, ~low
i Member groen, or dork, carbona- acrospg Centrel Railway, Most outcrop in Uppcr Bowen Coal Bowen Caal Measures.  depcesition, probobly
! ccoug in places, thinly west of Blackwater, to creck bedse Moosurcsa Distinguishod by non~deposition at
Pug laminated to massive; north~west of Dusringa predominance of fine  times, hence
thinly intcrbedded with Shoed areas gsedimentks, absence proscrvotion of
grey fine lithic sand- of festoon bedde enimnl tracks on
stonc, «ond showing coorae sandstone fossll mad tlote.
small scale slump and fossil wood.
structurcse Lithic
sandstone, meinly
fine, calcarcous and
felspathic in vlaoces,
Green to groy
siliceous siltstone
with shundent plont
romeing.  Limostone,
vellow-brown, silty
and s &l’ld.y o
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N

Middle
Bowen
Beds

Up to 1000!
exposed in
Dusringa and
south-wcst
Plm St. Lawrcnce

Sheet areas,
| (Western

Fluc=grey micaceous
siltstone with worm
tracks ond shale
clasts, calcarcous
and foggiliferous in
placcs. Quartz sand-
stonc, argillaccous
or felgpathic in
places, scmi-friable

~bo medium hord, may be

flaggy, cross-bedded

or worm-tracked, pcbbly
in places. Some
calcarcous, fopgili-
ferous quartz sandstone
beds.  Carbonnecous and
micaccous laminsc in
places.  Lrown,
micacoous quorts
groywackes  Quartsz
pebile conglomerate,
Thin coal scams.

south-west corner

-of St. Lowrcnce areag
Yhree irrcgularly sheped

anticlinal crest areas
in west of Duaringa
Sheet arsa,

Mainly subducd
topography. Most
outcrop is in crock
bOdS .

Palacontology
and agc

Holationships

Denecaitional
Environuent

Marince fogsils inclucding

Terrckoa solide
Angelerella
montuanensis
Potogvirifor minutis
=tz optorhyncus
belicanensis
belonging to Fauna IV,
Lowcr to Upper
Purminn,

Lgc,

Unit C, topmost unit

of Middle Bowen Dods.

Is conforumntly
overlain by Uppor
Bowen Coel lMeasuies
with some signs of

trangitionsl cowntact.

Brsc of unit not
cxnoscds

Rogion)
Middle Up to 3000'.
Bowen

Beds
Plm

(Folded
Zone)

Grey, btlue, or dark
siltstone, micaceous
and/or car bonaceoug in
places; nodular
siltstone, nodules
are hard, rcunded,
contain "slendonites!
and fossils in placces.
Thin toc thisk bedded,
grey, hard quarthsz
sandstone and quartsz
groywacke, cross-
bedded, calcareous,
micaceous and feld-
spathic in places,
rarely fossiliferous.
Siltetone and sand--
stonc thinly
inberbedded in placea.,
Luff to brown lime-
stone., Some contact
metamorphosed
secdiments in norkh-
vest of Ste Lawronece

Shoot arca.

T

In several elongute
anticlines in folded
zone extending from
Dingo noxrth-north-
west to Isaacs River

and. eand around bundarra

Granodiorite in north-
west corner of

St. Lawrence Sheet
ar'€se

Subducd topography,
mainly soil coverod,
Vegetation trends
follow the bedding
and outline complox
folds. Rugged hills
around Bundarra
Granodiorite.

Marine fossils lnclude

Gonecerdiun sp.

dorella
ingelarcnsis
LCNCIY A S« 110V o e
ila

Jcbogpirifer
Streptorhyncous
Delicancngis

cf Fauna IV,
Lze.  Lower to Upper

Permian,

Units B and C of the
Middle Lowen Dods
Dage of Mlcdle Lowen
Peds 1s not cxposud,
The suquonco 1s
conlformatly cverlain
by *he Uppor bowon

i N A - -
Coal leoasures.

~1low watcy
cnvirenment.

ey i

noderetely decp
vetor, marine
covironment,

of fosnils sur
micdy envivormaont

sl




Age Rock Unit Thickness Lithology Distribution Topography Palacontology Relationships Depositional
and and age Envircnnent
letter
symbol
Middle About 4000'. Ebssiliforous limestone Northenorth-wost Grades down from the Marine fossils of Fosrils indicate Shellow water to
Bowen calcarcous sand~ trending belt flanking high Connors Range Founa 11 including presence of unit A mocerately deop
Beds »tonr, brown tuffaccous west edge of Connors to soil covered Strophalosia lnits B and C nay marile
gsandstone, black shale, Range in St. Lawrence plains. Genorally oreovelis be present but poorly eunvircnuwent,
Plm groy-uulk blue micaceous arcas poor outcrop. Anidanthus cxposeds Unit
siltstone with sporadic springsurcnsis overlies Lower DBowen
P (Connors pebbles, nodular silt- Cancrinella Volcanics, apparently
River stone, calcarcous forleyensis conforuably.
Area) siltstonc, Ingelarella ovaka
I. profunda
E Ave, Lower Permian.
Middle Possgibly Siltstone, grey to dark Occupies nuch of Eastern  Topography is varied. Marine fossils inclucing Tounas 2 end 3 arc Marinc.
Bowen >10,000! tlue, commonly contain- Ranges from Tartarus Subdued topography in  Notospirifer hilli present in the unit Fopsilifcreus
R Beds in Boomer and ing dark shale clasts  :*Homestecad to south-east Apis Creek to Anidanthus from Leura Croeck limestone noar boge
Gogango Ranges; and pelleds and some corner of Duaringa. Strathmuir area, with goringsurensis north. Only rauna 3 overlying Lower
Plm about 5000!' in worm tracks, micaceous, East of range, cxtends some hills., In ranges, Strophalosia or high Faune 2 found Lowen Voleznics
Apis Creek- carbonaceous or sheared. from Apis Crcek north- unit generally form precvalis in south-crst of 2t shallow
M (Exotern Strathmuir arca. May be nodular, massive east lo Strathmuir dissected ccuntr; Ty «lkroll» Duuringn Shect arco. wrter o ultlxlt
Region) and Jjointed te thinly and north te St. gomewhat lower twr Unit oppcers Howcever, @
interbedded with lithic ZLawreneces In south-e¢ast  volcanic units. conforretle on thlcf1ass 2
sandstones. GQuartz sand- of Dusringa, unfogssilif- Lowel Lowcen Volenmiles tuL( of sedi
I stone, quartz lithic crous sediments are and lwokwood and chundao
sandstone, lithic sand-~ tentatively included in - Volcanics. Apperys finu btuldcntﬁ
stone, tuffzceous Middle Ebowen Beds. Infc <Arolh of. plana to be unconforuably suggest depcoition
sandstone; groywacke Plasi o)tom“. 57sN0OV s overlain by in reoidly sinlking
A and sub~greywacke with Atorod<>ma (Aphania) MLsozole volcunicse. trrcugl.
some calcarcous cement, SD Relationship to
Clagtic rocks ar: lochonus Sp. Undifferentiated
sheared in places and Thannopora sp.s Palacozole Deds not
N nay show low grade lknown.
regional metamorphisri, hgoo Lower Porndon,
Pelble to cobble con-
glomerate eontaining
clastas of sandstone,
metarorphics and
volcuauics. Sheared
giltstone and phyllite.
Fesnilifercus lincstone,
calcarcous sandstone and
olltutODu.
I Carmila About 2000! “;fgte, tuffaceous Coagtal strip of Formg modcretcly Pornian, possibly Unconforeble on ﬂrgsﬂmater or
- Beds conglomercte, derl groen St. Liwrense Sheet high cuestas groding Lower Permieon. Urannah Complox which  pegtricted sorines
' W siltstone, lithic sand- arca, north of down into ccastal ”Qﬂ“ll plents including  intrudes Lower Lowen
{ B Pla stonc, rhyolite, dacitic S¥. Lawrencce, Plain, propsls dewsond Volcanics. dosoibly
IR and intermedinte fdows (Shirley) couivelont to wpg
: and suffs. ﬁuT”tnlOu“l port of Lower Lowon
Volcanics, Is
) HLCOPLOlh(bl” cverla,
P JClOpt<fCldLu Terticry volernides
o na Foint. Uud aodiponto.
R ; , rio indica Seli
M Go. zmpla Dana.
I PPvl lothoea ~uptralis
A Bg't.
N Lospormu
bovencngis Walk.
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istribution

s

W s o

mcowmezowwbq

=i e q=s M co Ry s

Lower
Bowen
Volcanics

Plv

hos -

Thickness not
known and hard
to estimate.
Brobably 10,000!
to 20,000,

Rookwood
Volcanics

Plr

Not known.

Andwwltic, trachytic

dacitic, basaltic
flows and nyro-
clastics. Abundant
agglonerate.
derk blue siltstone,

comnonly 2 ntcrbeddec
S and'“

with tufiaceocus
stone,

$uff. Limestone,

richly fossiliferous
biogtromal liumesdone

and calcareous

tulfaceous :aWQUtOIQ.
Tuffaceous greywacke

Bleck

lopo»r'bhv

Palaeontology
and age

Cecupics meat of
Eastern Rmeoes in 3t.
Lawrenccs Crops out
in several igolated
comnle“ anticlincs on

thk
Crecps
tuff and crystal wes it dipping block,

1Lzrcy Rlvcr.
out in a south-

south of Broad Sound.

Produces rugged
topogrsphy cond high
rangesSa

I o s

lolationships

o

Lowr Pprml CfIC

109 1lg include

snidanthus
aprlngcur’ﬂsis

Mologpirif
zolarella ovata

71maOLOTMJs
n&iﬂ SDe

Spilite plilow 1uVu

keratophyre, QlllclllCd

tra(,}“, o ) bes al‘t,

agrlomerase, tufifaceous

cengloncrate, sand-

sutene and siltstone,

velecanice breccia,
cherd,

5ot =

=

=

Beds

LI Dinner About 400010 Conglomerate; sand-

N A

Ei Creck stenc and siltstone,
3

silicified in places;

Scversl separate areas
of north-cec
azlong Rookwood Crock;
at uastr“n edge of
Boomer Hange; and
further cast along
Fitzroy River.

ast Dutringa:

Produces mainly
high, moderatcly
rugged LOpOgTa Ly e

Ne fosoll evidence.
Theught to be Lowe
Pervdan.

B s

10 mllqu ncrth— cast
cf Rookwood Hemestoad
at eastorn margin of

Forms long,
moderately high
strike ridges.,

chort; mudstone; Duaringa Shcet arca.
Pld andegitic eills and
X flows.,.
!
i
Nlddle About 20001 Cnlo;roous ulltnuvﬁf Grors out on cast and Forms low hillg

Carboni-
¢ foroug.

Cr:

and quartsz
olive grocn
bryozsan iudstone,
songloncratbe,
fo "”1llm,fqﬂ“

beds, dark
sildstonc,

greyuacke, west flankas of

to tuff

richly
coleer—
eous quartz groywacle
siliccous

anti-~
ecline contred ubout
Craigiloe Homegtoods

and strike
ridgess

Uontains feseil
plants including
Necooorathiopsise
The unit is
Corbeniferout  to

pogritly Lower Permian.
J

Contains Middle

Carboniferous fauna,

?nly brachicoods

ot v —————— S S kB T X M PRI

LTObUbly ulobﬂlior‘
on fogellifcrouvs Low
Corbtondiforous sc
Ovorlain by Bookwood
Volecanics and Dinncr
Crocik Dodos

ke
ex

Larine.

ot

———— o ——— o

Depositionnl
Invironnent

Lowor koucn Volconics

'Aw»cv«rl in oy

b Bovwen bods;

faulted 5 q];\ﬂtu norl toep
Pzl motoe indic-to narine

norphics.  They e cenditiors, Lornm

Wutruoed by *he Eowen Volcunles mog
Urannsh Complex and be rogult of digland
rclated intrusives, are volcanie

by Tertisry pluge setivity.

and hj otheyx

imdrugives.

(vcrlics and mayr Pillow lavas
tuflll& 1 with indicate submorlng

uihlkx Crok Ludse CERTURA O

LG b CQie

ferrably overlain by

whet are rogarded

as Middle bowen Bods.

Thousht to

cquivalent, in vart

a1t loast, So Lewer

sowen Velcanics.

Cverlics fogeld

Middle Carbonifierous

scdinents of Yarrol

Fasin scquoncc,

R ——.
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Lge Rock Unit Thickness uJuhOlouy Distribution Topography " Palacontolag ay Relabionships ositionnl
and and ege crironient
Lletter
symbol
Lowor- Not known. Qolitic limestone, Two zrcas of outerope Forms moderately Contains Lower and Insufficicent morping
Micdle calcareous silt- south~ecast of Redbank  high, brokcn Micddle Carboniferous to separate into Forino
, Carboni- stone and quortsz Homegtead; and on hills to maturc forasils., Iodle and Lower
9 forous greywoecke, bryozoan iglands and mainland topography . Carboniferous units.
o rudstone, chert, cast of Eroad Sound. Jooarently is foulted
p % Cl=-m conglomerate, $§£i?ﬁzcgookwood
htd .
0
N - - P - —_ - i
T Lower sbout 2000! Oolitic limecstone, On cast and west flanks Forms long, high Contains Lower Ovorlics Devonian-- Moarine
F Carboni- chert, gquartz of anticlinc centred strike ridges, Cortonifiorous (Viscan) CJIbOHlLurOUu
L | E ferous greywacke, sandstonc, albout Craigilece Home~  whecre stecply founa including Volcanics,
R siltatone. stead. Small outcrop  dipping. Litiogtrotion
0 Ccl of limestonc south of columnore
U Melrose Homestoad. L. prundincun
) Le oxXesr,
L stanvellenge
Btheridge "
Syiingopora
Synelectophyllum
! SR e e o T w—y n - i — e . AT O 8 RO e o n—
L C!Devonian Unknown Spilite, keratophyre Jinzle arca of outcrop, Forms mainly lov o feusiles Moy bo oany apocers to bo uncon- PO””lLL
4} Carboni- and eltercd trochyte crtending from Redbenk rounded hills with 2o from Lowor Lovonilan fornable on fossili-
R| ferous oextrusives; voleunie Horcstead to south of  some hish, to Lowor Corbonifcrous. ferous Silurian - Lover
D ni Volcanics cgelomerate and con— Lrmegh howostond. mod\*mt<ly ruggod Devonian limcotone, 1o
E 0 gloncrate, tulf, hills. ovorlain by fogeiliforous
E v nl D/Cv crystel tuff and lithic Louer Carboniicrous
O eryetal tuff, of (Viscon) with tronsitionol
Ll T p0551blv gpilitic contact.
1 7 cowpogition. Somc
f E eltored keratophyre
0 0 intrusiveg. Dore
Ut rocryetnllised oolitic
I 11mg)ton0. Chert,
7 | Silurian to Unknown " Passilifcrous linmce Two areap of outcrop: irmagh outerop is Foarila at frmegh HMorine
3 Devonian gtone. TFogsilifurous noor Lrmagh Homestead, on o flat besice JCLUdC Is w:confori-
I limestone, rocrystall- cept of the Fitzroy o smoll crocks nbly overloin by
L S-D iged to marble in part, River, and ncar the Thuriba out-- Devonisn C whoniiorous
ol U D interbedded with buff Thuriba Homestead in crop is exposad Voleanics nocxr Jamegh
R E phyllite, lithic tuff the south~ecast corncr in a small crock and by ?lesornolc
I Vv and sgglomeratc, of thce Duaringe S{llu ut Thurlb Voleanics noesr ‘huriba.
L O Sheet arcas 1vC|1db
N N s ?
T Lo 7
I L C8 SDe
Nl L Silurian to
’ Lower Devonilan.
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Lge Rock Unit Thicknress Lithology Distribution Topography
and
letter
gymbol
Undiffer— Unknown. &ppenrs Grey-blue to buff Three arcas of Formg high, decply
cntisted to be very thick siltstonc, micaceous, outcropt one dissccted ranges.
Palaeozoic but may include commonly shesred; cxtending north and

Beds

overfolded

buff to grey mud-

south of the Hailwoy

e v s e ——

P -

i e m e e T— T n oyt e e e i 1 & a s a e mwm et A

Denositional

L lctionships v
Lrvironuont

No fogsils.
unknovn.

repetitions. stone znd finc to linc in the Gogango

Pzr 4 coarse greywackces Range; sccond, south~
mica phyllite; very cost of Edungalbas
fine to coaorse crystal the third o scmi-
tuff end crystel circular block west
lithic tuff, ~nd of Rookwood Fomestead.
agglonerate; some
thin trochyte flows.
Low gradc reogional
and dynamic mctomorphism
COLL"Of1e

Metamor-- Unknown I In sevoral eveas

phics.

Pzl

Quortz mico schist,
quartzite, talc

senist, hornfelsed
quertz mica sclisth,
oyroxenite., Unit has
undergone high grade
regional metenorphism
and subscqguent contact
and dynamie metamorphisie

south-west, cast ond
norsh of Marlborough.

s ot o+ M e AR i PRAS  T 4

Gencrally forms
noderately high to  Lpo
low rounced hills
grading into

nlluvial flats.

~EE

g o

e

Relotionship to
Micdle Bowen Boeds
and kookirood
Volcanics not
known.
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of the area and in a gently folded zone in the south-west of the area. The
Triassic Rewan Formation and the Clematis Soudstone crop out in the north-
ern end of the Mimosa Syncline, between the two areas of outcrop of the

Permian sediments.
The Lower Cretaceous Styx Coal lMeasures unconformably overlie

Middle Bowen Beds in a small basin south-west of Broad Sound.

Tertiary sediments, commonly lateritised, and volcanics crop out
over much of the area. Cainozoic sediments are widespread in the western
part of the arca.

The rock units mapped in the Duaringa-St. Lawrence area are

summarized in Table 1, and are described in detail below.

MARLBOROUGH BLOCK

A The Mérlborough block is an area of complex geology in the south-
cast of the St. Lawrence and the north-east of the Duaringa 1:250,000 Sheet
arezs. The area was not mapped in detail and is only briefly described
below. -

The Marlborough block consists of metamorphics, probably the
oldest rocks in the area, intruded by an ultrabasic complex. Metamorphics
and ultrabasics were folded and intruded by o succession of ycunger intru-
sives. '

METAMCRPHICS

This unit consists of interbedded sediments and volecanics or
minor intrusives which have undergone regional metemorphism and subsequently
contact and dynamic metamcrphism. It crops out in the following areas: a
triangular block west of Marlborough Homestead; east and south of Marlboroughs
and around and south of Glenprairie Homestead. The topography produced by
the unit is fairly subdued, generally consisting of low rounded hills and

rises. It forms high, sharp crested hills west of Glenprairie Homestcad.

Lithology
The unit includes quartz mica schist,; talec schist, quartzite,

hornfe;sed quartz mica schist, and pyroxenite. These are generally well
bedded; thin to medium bedded rocks with bedding and schistosity parallel in -
séme places. A number of specimens were examined in thin section. These
include a garnetiferous quartz-feldspar-bictite-muscovite schist, in which
muscovite flakes are bent around longer groins of feldspor. One specimen
examined is possibly a meta-quartzite. It consists of quartz grains and
some feldspar augen, oriented muscovite flakes, and rare biotite. The
biotite is freshly crystalline and undistorted and the quartz is free of
strain shadows, suggesting that the rock has been hornfelsed.

Included in the unit are altered voleanics and intrusives. One
of these is a dark, tough, fine grained schistose rock thinly interbedded
with garnetiferous quartz mica schist. It consists of green hornblende,

plagioclasc and minor quertz, and is possibly an altered andesite or basalt.
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The schist also includes some lenses consisting of quartz, green hornblende,
and ninor feldspar. The lenses were originally diorite or granodiorite
subsoquently shearcd and metamorphosed to produce the present mineral
assenblage.

Hornfelsed,; coarse quartz mica schist and knotted schist form
thin long bands in the ultrabasic complex, about 6 miles south-=east of
Marlborough. The trends of these bands are visible on the air pheotos buf
the bande are too thin to be shown on the mep. They include thin layers
of metamorphosed basic rocks, one of which contcined some veins of azuritc.
The basic rocks include uralitized mela-gabbro. It consists of phenocrysts
of augite partly replaced by-actinolite in a groundmass of actinolite or
hornblende and basic plagioclase.

In the Glenprairie Homesteazd area, the unit consists mainly of
talc and chlorite schists. It includes some sheared conglomerate containing
pebbles and ccobbles of granite and lithic sediments in a fine, green,
chloritic schictose matrix. One specimen oxamined is a very fine graoined,
schistose dacite containing phenocrysts of plagioclase and quartz.
Schistosity is well developed in the matrix but the phenocrysts are not
affected.

Structure and Relationships

Little is known about the structure of the metamorphics. The
outcrops oxamined are widely seperated and bedding is not obvious. The fow

schistosity directions measured suggest an eazt to north-east trend.

The relationship of the rocks 6 miles south-cast of Marlborough
indicates that the ultrabasic complex intruded the metamorphics. In most
places, however; the contacts between the two are faulted. Near Marlborough
Homestead, a north trending fault separates the ultrabasic complex from
metamorphics with a prominent schistosity, striking east-west and dipping
steeply north. Another fault contact is exposed in a highway cutting two
miles west of Marlborough Homesteoad. The metamorphics are apparently

faulted 2geinst Lower Bowen Volecanics west of Glenprairic Homestead.

. The age of the Metamorphics is unknown. Thoy are correlated
with Lower Palacozoic Metamorphics croﬁping out to the east. Although
their stratigrophical relationship was not established, the grade of meta-
morphism of the rocks, and their complex geological history, suggest that
they are older than the Permian rocks to the west.. In addition, the east
te north-cast trend of schistosity is at variance with the north-north-west
trend of the Permian Bowen Basing this schistosity was not produced in the
orogeny which folded the Bowen Basin sequence.

ULTRABASIC COMPLEX

This unit forms groups of very high, stecp sided, sharp crested
hills and ridges south, west and north of Merlborough. In one area the
unit forms low, hilly country with very close drainage. The hills are

densely vegetated in places, generally whore part of a laterite profile is
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retained; elsewhere they carry moderate timbor cover.
Lithology

There is considerable veriation in fexture and lithology within
the complex, reflecting varidtions-in the-composition of the-original
ultrabasic intrusives. Most of the rocks are whdlly or partly soerpen-
tinized, and serpentinite is probably the most common rock type. One
specimen consists almost entirely of antigorite with a little iron oxide.
It possesses a strongly developed fibrolamellar texture; the origina
rock was probably peridotite which apparently was first shearcd and then
hydrothermally altered to serpentinite. Some specimsns consist of an
intergrown mass of fibrous serpentine minersls with meagnetite dust out-
lining the original olivine grain boundaries. In some, the olivine is
5till mostly unaltered with slight serpentinization along cracks in the
olivine.

Serpentine tremclite rock, probably an alteration product of
peridotitc, is common in the unity one specimen was probably altered
harzburgite. One sﬁecimen of serpentinc tremolite rock, containing
small relict crystals of augite, had a natted toxture and was sheared or
contorted. ' The serpentine showed some preferrcd orientations the

tremolite was randomly oriented and probably formed after the scrpentine.

One specimen cxamined was a uralitized gabbro, composed of uralite,
plagioclase, minor calcite and opagues. The rock is a deuterically

 altered gabbro; not metamorphosed, and still retains a gabbroic texture.

Amphibolite and alterced basalt are included in the ultrabasic
complex, near the contact with intrusive granite. These altered rocks
occur ag pods in the serpentinite.

Relationships
The ultrabasic complex is intrusive into the metamorphics though

the contacts arc commonly faulted. It is shown on the map in contact
with Lower Bowen Volecanics and Middle Bowen Beds, west of Marlborough.
The actual contacte were not scen in the field. Unmetamorphosed Iiddle
Bowen Beds crop out within 20 yards of the nearest outcrop of serpentinite,
ncar the North Coast Railway. The boundary between the two units was
photo-interpreted; it is a fairly straight contact and is probably faulted.
The boundary between the Lower Bowen Volecanics and the ultrabasic complex
was a2lso photo-interpreted. This contact appears to be intrusive rather
then faulted. However, younger intrusives intrude both ﬁnits farther
ﬁorth; the ultrabasics; as mapped, may include some post Permicn igncous
rocks intruded along a faulted contact between the ultrabasics and the
Lower Bowen Voleanics. That the ultrabasic complex intrudes the Permicn
sequence secms very unlikély.

The air photos show an abrupt termination of trends in Carbonifercus
sediments ageinst the ultrabasic complex east of the Duaringa Sheet arca.
The boundary is fairly straight and is possibly faulted.

The age of the ultrabasic complex is not known.
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INTRUSIVES

A s=nall mass of gabbro intrudes the ultrabasic complex near
Marlborough Homestead. This is mainly a medium grained rock but is very
coarse in a few places containing crystals up to 1} inches long. It is an
olivine gabbro consisting of plagioolase, augite, olivine, and browm

hornblende replacing augite. This rock shows no signs of serpentinization.

A long ridge of gabbro crops out about four miles east of Marl-
borough Homestead. This gabbro intrudes the ultrabasic complex; assoc-
iated with it are very many small to large dykes of gabbro intruding the
comploX. The dykes trenl east to north-east, generallv, and congist of

fine grained, apparently unaltered gabbro.

The rocks of the long ridge are very much altered. They are
dominantly quartz amphibole rocks, consisting of large plates of actinolite
and & few small relict plagioclase crystals in a very fine grained ground-
mass of granular quartz and flakes of amphibole produced during metanorph-
ism. Untwinned plagioclase, a product ¢f the metamorphism, is prescnt
in one specimen. The larger primary crystals arc bent as a result of
shearing. The rocks were sheared and subsequently hernfelsed during con-
tact metamorphism by the grenite cropping out north of the ridge.

Granite occupies much of the low, soil covered arca about Marl-
berough. Qutcrops are very rarc as the granite is usually deeply
woathercd. 30 feet of very weathered bictite granite are exposed in a
croeck bank, south of Marlborough. The only fresh ocutcrop was semn in
Marlborough Crock, 4 mile south of the Bruce Highway. The rock is a
hornblende biotite adamellite containing nuaerous roundeé xenoliths of
partly gronitized basic material. The cxtent of tho granitc was partly
photo interpreted and partly based on cxanination of weathered outorop
and soil types. This granite intrudes the gabbro masscs described 2bove,
the ultrabasic complex and the Metamorphice.

Three small intrusions crop out along the road from Marlborough
to Glenprairic Homestead. The first of these is a very coarsely crystalline
uralitized gabbro which intrudes the ultrcbasic complex, the Metamorphics,
and tho Lower Bowen Volcanics. North cf the gabbro is a small granite
mass intruding the Metamorphics. The third is a diorite mass which orops
out in an arcuate line of high hills. The 2ills are mainly composed of
contact metamorphosed Metamorphics and Tower Bowen Volecanics. Diorite is
intimately associated with the hornfelsed rocks, thin veins of diorite
alternating with bands of hornfels. The main part of the intrusion is
concealed by Cainozoic cover to the north-cast; it was more susceptible

to erosion than the metamorphic aureccle.
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SILURIAN - DEVONIAN

Rocks of Silurian-Devonian age crop out near Armagh and Thuriba
Homesteads in the Duaringa 1:250,000 Sheet Arca.  These rocks are mapped
as one unit but are not nccessarily equivilent. The two arcas are dis-
cussed separately.

Armagh Locality
Limestone crops cut in an arca 200 yards long by about 50 yards

wide, crossed by the Wycarbah to Creigilee Homestead road about % mile
north of Armagh Homestead. The ocutcrop consists of lew, bare knobs and
bonches protruding from scil cover. The only lithology prescnt is a grey
to white; fine grained, partly coralline limestone showing no signs of re-

crystallization. The limestone is poorly bedded to massive.

It is overlain by Devonian-Carboniferous Volcanics containing
frogments of limestone near the contact. The poosr bedding in the line-
stone is nearly normal to the regional trend of the volcanics and the

contact is probably unconformable.

The corals indicatc that the limestone was deposited in o moder-
ately shallow marine environment. Nothing is known about the thickness
or extent of the unit. _

The following fossils were identified in the unit by Professor

D. Hill: Heliclites daintreei, first group; Favosites sp. cf. goldfussi;

F.sp.y Tryplosma sp.; ?Fletcheria sp. or ?Fletcherina sp.; Stromatoporoid
and Algoe. These are long ranging types,; probably Lower Devonian but
possibly as old as Silurian. (Appendix 2.)

Thuriba Locality

Fossiliferous limestone, interbedded with voleconics and sediments,
crop out about F mile north of Thuriba Hemestead. The unit is exposed for
about 50 yards in a small creck cutting across strike. Isolated boulders
of limestone can be traced along strike for about 4 mile north-north-west
from the creek.

The lithologies present include sheared siltstone and phyllite,
woathering to a buff-yellow colour, shearcd voicanics including purple
anygdaloidal extrusives, interbedded fine and coarse groen tuffs and lavas,
purple-green agglomerate and tuff. The fossils are contained in a one
foot thick bed of limestono, sheared and largely recrystallized to marble,
rod and grey-white in colour; and containing broken pebbles of veleanics.
One spceimen of grocn tuff was petrologically examined. Five percent of
the rock consists of a very fine grained, recrystallized and epidotised
tuffaceous matrix. The clasts are commonly cmbayed ond distorted frag-
ments of fine grﬁined extrusives with some altered crystals of foldspar
and a few strained quartz crystals. The Silurian-Devonian sediments in

this locality have undergone dynamic and low grade regional metamorphism.
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A scquence of peossibly Mcsozoic; intermediate to basic volcanics
crops out around the Silurian-Dovonian rocks. The two were nct scen in
contact. The extent and thickness of the Silurian-Devonian rocks in
this arca are not known. The presence c¢f coralline limestonc in the

unit indicates a marine, shallow water envirorment of deposition.

The limestone bed was sheared and lergely recrystallized, making
identification of fossils difficult. Professor D. Hill determinod the
following: Alvedites? sp., Tryplasma?; und Favosites sp., indicating a

Silurian to Devonian age. (4ppendix 2.)

YARROL BASIN SEQUENCE, FITZROY RIVER AREA.

and Middle

Four units, Devonian to Carboniferous volcanics, Loweg*parhonif-
erous sediments, and the Dinner Creek Beds were recognized in the Fitzroy
River area, near the eastern boundary of the Duaringa 1:250,000 Sheet area.
In one area, undifferentiated Lower and Middle Carboniferous sediments
were mapped.

These units are part of the Yarrol Basin sequence, which has been
mapped in some detail to the east in the Rockhampton 1:250,000 Sheet area
(Maxwell, in Hill & Denmead, 1960, pp 160-162, 168-175, 217-221.)

The Yarrol Basin sequence in the Fitzroy River area iz structurally
conformable. It crops out in the Craigilee &nticline, a large anticlinec
withk a2 curving axis that passes near Craigilee Homestead. The sequence
unconformably overlies fosziliferous limestone of Silurian to Devenian
age, and is overlain, with apparent conformity, by the Rookwood Volcanics.
Although the relationship of the Dinner Creck Beds and the Rookwood Vol-
canicg is not clear in the western limb of the Craigilec Anticline,; the
Dinner Creek Beds appear to pass laterally intc the Roockwood Volcanics

which directly lie on Middle Carbonifercus sediments.

The geology of the Fitzroy River arca is extremcly complex.
During the 1962 survey, only a limited amount of time could be spent in
the area. Consequently, some areas require further work; thesc include
the contact between the Rookwood Volcanics and the Dinner Creek Bedsy in
the area of undifferentiated Lower and Middle Carboniferous sediments,
west of Hillview Homestead and the area south-west and south of the

adamellitc intrusion.

Devonian-Carboniferous volcanics

Voleanics crop out in a north-south trending Welt from Melrose and
Redbank Homesteads in the north to a few miles south of Armagh Homestead.
They produce one group of high, moderately disseccted hills cast of Hillview

Homostead, but generally form low hills and rolling plains.

The unit consists of a large numbor of lithological types. Volcanic
conglomerate, tuff and chert occur north-cast of Hillviow Homestead. The

conglomerate is massive; it consists of 895 fragments of tuff and
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Middle Carboniferous Sequence,
Yarrol Basin

Wes? of Armagh Homestead, in Fitzroy River and in
small tributary from wesl through Pt 1314
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lgreous rocks, greenish and Fne-grained with feldspar laths
apparently ina chloritic matrix, some vesiculor and apparently
fovas presert

1 1¢ bed with very angular acidic volcariic pebbles in fine-grained
matrix similar to Dinner Cresk Beds"”
Weathered greenish igneous rock, ? feldspar in on igneous mafrx.

........
.......

......

~—— 7 Fault or infrusiorn '

' 8

Poor ouferep. Fine and mediurm- grorned siltstone, sandstone
as below.

Some beds calcareows

‘ Probably siltstone predominates

Medium fo coarse-groined sandstone as below

L}
s

Greenish siltstone and fine-grained sandsione similar fo below

-------

Fine-grained frackytic dyke .
Sardstorne as below

------
.....

Conglomerate band, pebbles include andesific volcanics, fine-grained
agglomerales ond quartz
andsfone as below

.......

Medium to coarse-graoined greenish sandsfone with 4 “bond of wel/-
rovnded pebbles, little guartz

Poor ouferap. Fine-grained sandsfone and silfstone, soff weathering,
sittstone in places, calcareous with very numeraus fenestellids and
crinoid stems. Sandstone olive-green when fresh. Silfstone simifor
w2 colour Fo sandstore.

No _c;;r/'ac/ea’ bedding riofed.

Mainly Fine-grained unitorm sendstone, weathering brown, well-bedded
about 2! Mary pebbles close fo base and some limestore nwith

17 crinoid fragments. Some Silistone with feneslellids.

Boundiary distinct, probably represents a break in sedimentation

pebbles mainly <lcm,  Oolitic beds lenticulor and inferbedded with

Marny oolitic lenses and beds yo fo /517, Many organic rragments crd
silistones and sondstones os below. Cross-bedded in places.

Pebbly bed with much limestone

Fxposure poor, mainly groded siltstone as below

Sandstone as below, with inferbedded graced siltsfone beds with'up fo
medium -grained sondstone af base of beds.

As below, some very pebbly and with oolitic lumps up to /11 across, some
non-ouferep may represen silfsfone

052" 4+

Sandstone mainly coorse but graded in 18 "to2’ beds from very coarse or
corglorneratic fo fine fo mediam at fop. Pebbles up fo 1" and organi
Frogmern/s. Feldspar, guarfz bul rock fragments predominate in coorse port,

In calcareous bands many coarse fragments.

{A'S. below but with lenticutar calareows barnds and oolitic limestone uo o 4" thick.
Mary rock fragments, crinoids and brachiopods.

Dark grey, dense whern fresh, weathers brewn. Momly siftstone beds
but with many beds with medium to coarse sandstone af bose groding
wup within afew inches info siltstone.

Sandy bond some coarse with pebbles and organic frogmen’s including corals
Fossil collection by JFDear D34 (Brackiopods and Crinoid stermns)

{MM&JM fo very coorse-groimed sandsione, probably fro&’ea’ in places. White-grey,

fresh, weathers brown. Much feldspar and rock Fragments
Mainly siltstone with grading from medium sandsfone af bose fo silistone af
fop over 3"-4"

‘L{As below but varying from silistone lo olive-green fine-gramed sandsfone

with possible bryozoar fragments

Bonded dark grey, hord, siliceous, cherty siltstone pyritic inploces. [ fool
medium-grained, poorly sorfed sandsfone with ongulor fragments af base.

Conglomerate as below with medium fo very coarse sandstore.

Poorly sorted conglomerate with large breccia cheri fragments, maily

Ao bhob

volcanic fragments similar fo volconics below and sorme 7elospar shords,
Trogments up fo 8" across

Overlying withou! argulor discardance, green or grey-green proboble
Javas, crystal #ul?s and agglomerales with some bedved sedimenss

Measured by JFDear (G.8.Q.) and J.M Dickins using pace and compass. Scale 2001t to /inch

o accompany Secore’ [963/60
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. isive volcanic rocks and 5% foldspar in a fine-grained tuffaceous
bix. The tuffe arc hard fine-grained greenish-groy rocks. Mest are

- hic with 65% rock fragments and 15% feldspar in a vory fine-grained
tut'faceous matrix. Keratophyre is the dominantllithology in the hills
1% miles ecast of Hillview Homestead. The rocks are fine-grained, greenish
grey, and porphyritic; albite phenocrysts, commonly partly rcplaced by
calcitc, make up about 5% of the rocks. Spilite, trachyte and oolitic
limestone occur in the Fitzroy River bed one mile west of Craigilec Home-
stoad. Tho apilitc is maessive, fine to medium grained derk greenish-greoy
and contains 70% of albite-oligoclasc feldspar. The trachyte is a black,

finc-grained rock containing about 15% phencerysts of oiigoclasc and

‘ quartz in a very fine-grained matrix of fcldspar, zeolitoc and chlorite.
The limestonc is black, fine-grained, ard partly recrystallized; it con-
sists of 55% colites, 40% crystalline ccleite, and 5% lithic fragments,

quartz, and plagioclase. Near Armagh Henestead the unit contains andesitic

tuffs with gradod bedding and andesitic flows which are vesicular in places.

Immediately north-cast of Armagh Homestead, the Devonian-
Carboniferous volecanics overlie Silurian-Devonian limestone. Boulders
of the limcstone are contained in the volconics, suggesting a disconformable

or unconformable relationship between these units.

The thickness of the voleanics cannct bec ¢stablished accurately;
at least 1200 foet occurs in the Armagh Homestead arcaj farther morth as
much as 5000 feet may be present.

No fossils werc found in the volcenics. At the top they grade into
the overlying Lowor Carboniferous (¥isess) sediments. They arc partly of
Lower Cerboniferous age and may extend down into the Devonian.

South of Armagh Homestend the volcanics and overlying Carbeniferous

sediments are intruded by ademellite.

Lower Carboniferous sediments

\Tho Lower Carbonifcrous sediments are woll cxposed in o series cof
low strike ridges which delincate the Craigilee Anticline.  An isolated
outcrop, one mile south-cast of Mclrose Homestead, is tentatively included
in the unit.

The varicus rock types are shown in Figure 2, a measurced section
through the Lower and Middle Carboniferous scdiments. Graded bedding is
common throughout the Lower Corboniferous sequence. Oolitic limcstone is
the characteristic lithology of the upper part of the unit and several beds,
up to 20 fect thick, crop out towards the top of the sequonce. The lime-
stone consists of 40% colites in a matrix of finely granular calcite. The
colites average 0.5mm in diameter and in most cascs have cores of crystal
tuff or vitric tuff; a few have ccres of either quartz or foldspar.
Crinoidel stem scgments arce tho most common orgonic romains found in the
limestonc. The scction shows that silicoous siltstonc is the dominant
lithology in the basal part (0-887 feet) of the Lower Carboniforsus units
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these rocks can be compared with the Pond Argillites of the Stanwell area,
30 miles to the south-east (Haxwellgibialh16ﬂ The upper part of the Lower

Carboniferous unit can be compared with the Neils Creek Clastics (Maxwell,
ibid, p.161.).
Sheared and recrystallized limestone, containing indeterminate

fossils, crops out south-east of Melrose Homestead. The limestone is
tentatively included in the Lower Carbonifercus sediments. It crops out
on a small hill surrounded by probable Dovonian{barboniferous volcanics,
The relationship between it and the volcanics is not known.  The lime-
stone is on the axis of a broad syncline affecting Lower Carboniferous
sediments which crop out two miles to the south-cast, east of the
Duaringa area. Possibly this limestone is an outlier of Lower Carbonif-
erous. Alternatively, it may be equivalent %o the Silurian-Devonian
rocks at Armagh Homestead. Probable Devecitian fossils have been reported
from near Bannockburn Hemestcad, immediately east of the Duaringa Sheet
atrea (Prof. D. Hill, pers. comm). The Bannockburn limestone and the

limestone mapped as Lower Carboniferous are possibly the same.

The unit contains richly fossilifcrous beds; brachiopods and
corals arc most abundant. The corals from oolitic limcstones identified

by Prof. D. Hill include several species of Lithostrotion, two species of

Syringopora and a Symplectophyllum (Appendix 2). Those indicate a Lower

Carboniferous, probably Visean,age. The brachiopods were identified by
Dear, (Appendix 3); a.tu:( are t%&u %:trna.f.n‘an_

Middle Carboniferous sediments

The Middle Carboniferous rocks overlie the Lower Carboniferous
sediments with probably a slight disconformity. The evidence for the
disconformity is: the sharpness of the boundary between the two units, on
both sides of the anticline; the persistent conglomerate at the base of
the Middle Carbonifoerous unit; and the distinctiveness of the fauna in
the Middle Carboniferocus unit, comparcd with that in the Lower Carbeniferous
unit. The lithologics arc illustrated in Figure 2.  Fine 1o medium
grained sandstonc predominates in outecropy siltstonc and conglomerate are
also present. The sediments arc nct graded. A thin bed of conglomerate
occurs at the base, containing quartz pcbbles and fragments of volecanic
origin. Severzl thin beds of conglomerate occur higher in the sequence.
The sandstone is commonly poorly sorted, and calcareous; some calcarcnite
is prescnt. Some thin beds of calcareous sandstonc contain abundont

fossils, meinly brachicpods (Dear, Appendix 3).

The thickness of the Middle Carbonifcrous sequence varies considor-
2bly; west of Croigilee Homestead the thickness may be up to 5000 faect but
this may be duc to repetition of section.

In the western limb of the Craigilec Anticline, the Carboniferous
rocks are overlain by the Roockwood Voleonics and the Dinner Creek Beds.

The relationship between the Carboniferous sediments and thesc formations



is structurally conformable; the contact between the Rookwood Volcanics
and the Carboniferous sediments is probably partly faulted. The rocks
overlying the Middle Carboniferous sediments in the east limb of the

Craigilee Anticline are not exposed in the Duaringa Sheet area.

South and east of Armagh Homestead, the Carboniferous sediments
are intruded by adamellite and Tertiary trachyte plugs and dykes.

Undifferentiated Lower and Middle Carbonifcrous sediments

Undifferentiated Carboniferous rocks crop out in a triangular area
about 5 miles west of Hiilview Homestead. They produce mainly low; soil

covered hills and ridges with very little outcrop.

Rock types present include limestone,; colitic and crineidal in
part, siltstone containing bryozoa in places, quartz and lithic sandstoney
pebbly in places, and tuffaceous rocks. Faulting and shearing are common

throughout the sequence and no determinate fecssils were found.

This unit includes rock types similar to those found in the Lower

and Middle Carboniferous, but may includc rocks of other ages.

Dinncr Creek Beds

The Middle Carboniferous rocks south of Armagh Homestead arec con-
formably overlain by a sequence of conglomcrate, silicified sandstone and
siltstone, plant bearing mudstone, and chert, intruded in places by ande-
gitic sills. The plants were identified by Mary E. White (Appendix 5)

as Noeggeratiopsis hislopi (Bunb.) of Carboniferous to Lower Permian age.

These rocks are correlated with the Lower Pormian Dinncr Creck Beds
(Dunstan, 190k, ) The type area of the Dinner Creck Beds is in the Stan-
well district ot the Rockhampton 1:250,00C Sheet area, 30 miles south-cost
of Armagh Homestead.

In the Duaringa Sheet area, the unit wos mapped only in a small
area cast of the Fitzroy River. Further mapping may reveal however that
cherts which crop out in the Fitzroy River; south-west of Armagh Homestead
and farther north, and which were mapped as part of the Rookwood Volcanics,
possibly belong to the Dinncr Creek Beds.

The Dinner Creck Beds form z series of rough, in places densely
vegetated north-west trending strike ridges. The rocks are well bedded
and'genorally thin bedded and dip steeply in a south-westerly direction.
Chert is very common in the sequence and commonly laminated: the siltstone
and sandstone are silicified. Andesitic sills, up to 20 feet thick, are
fine-grained, greenish greoy and consist of 65% plagioclase, 15% clino-
pyroxene, 15% epidote and chlorite, and 5%(?) sidcrite.

The thickness of the formation is probably in excess of 4000 fect,
but cannot be estimated accurately because of strike faulting.

The Dinner Creeck Beds are overlcin in places by the Rockwood

Volcanics and may be equivalent, in part, to this formation.
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UPPER DEVONTAN TO MIDDLE CARBONIFEROUS ROCKS; NORTH EAST
ST. LAWRENCE SHEET AR¥A

Upper Devonian o Middle Carboriicrous rocks crop out o Long
Island, Quail Island, and in small areas of the northern half of the
peninsula forming the east shore of Broad Sound. The outcrops form hills
and ridges between 300 feet and 700 feet high; timber cover is variable.
Long Island and Quail Island were not visited and we are grateful to W.C.
White, and G.A. Brown, Ampol Exploration, for proﬁiding field information
on these; several outcrcps were examined in the peninsula within the St.
Lawrence Sheet, but most of the area is not readily accessiblej several

outerops in the adjoining Port Clinton Sheet were examined.

The sequcnce consists of interbedded sendstone, siltstone and mud-
stone. The sandstone is grey end greonish, medium-grained, lithic,
feldspathic, and somc possibly tuffacecus. Some white silicified quartz
sandstone and quartzite, commonly sheared and brecciated, are preéent.
Dark grey micaccous tuffaceous siltstone with sandy clasts, indurated
laminated cherty mudstone, phyllonites, and some volcanics (?keratophyric)
are also present in the sequence. The rocks are commonly sheared, the
degrec of shearing varying merkedly from area to area. Other rock-types
woere noted in the peninsula immediately east of the St. Lawrence Sheet
area, where the rocks arc more intensely shearcd and indurated.  The
sequence consists of drab bluish-grey, coarse grained, calcarcous quartz-
lithic sandstone with thin beds of pebble conglomerate, interbedded with
whitc, clayey quartz sandstone, grey and buff siltstonc and shale, in-
tensely cleaved and phyllitic in places, and black indurated mudstone
with sandy laminze. Shear planes are parallel to bedding. Farther east,
a scquence of regionally metamorphosed rocks is well exposed, especially
along the north-cast coast of the peninsula. The rocks include whitg,
huff, and green, quartz schist and quartz mica schist,; probably containing
much chlorite, sheared volcanic rocks, some probably rhyolitic, and por-
phyries. The rocks are impregnated with quortz reefs and a few veins of

copper and iron mineralsy narrow basaltic dykes and faults arc common.

The rocks on Long and Quail Islands arce reported to be similar to
tliose in the westerm half of the peninsula. They include sandstone,
siltstonc and mudstonc containing bryozca, crinoids and brachiopods, and
fragmental crinoidal and colitic limestone. Basic dykes intrude the
sequence in places.

The relationships of the sequencce to older and younger units are
not known. The metamorphic rocks in the east of the peninsula probably
belong to the same sequence as those in the west and on Quail and Long
Islendsg there appears to be a gradual increase in grado of metamorphism
to the east. The regioncl north-north-east strike of the rocks is
apparent on air-photos where they form strike ridges. On Long Island
strike is sinucus,; trending east in the northern part of the island,

north-west in the central part, and north-north-east in the southern parts
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loexl veriations; apparently due to fzulting, are visible on air-photos.
On Quail Island there appears to be a persistent north-north-east strike
with probably strike faults. The rocks are tightly folded with flank dips
over 700; shearing planes commonly parallel bedding, and cleavage at acute
angles to bedding is present in the argillaceous rocks. The rocks are

faulted, and intruded by small foliated granitic bodies.

The thickness of the sequence is unlmown. Marine fossils were
collected on Long Island and Barren Island by W.C. White and were deter-
mined by John Roberts (Appendix 4). Most of the collections are of

Middle Corboniferous age. Species present include Levipustula levis

Maxwell, Composita cf. magnacarinata Campbell, and Spiuuliplica spinulosa
Campbell. '
The four collections from the southern end of Long Island contain

only two species, Syringopora sp. end Cyrtospirifer? sp. The Cyrtospirifer?

sp. suggests an Upper Devonian age.

The lithologies of these rocks and the faunas contained in them
are similar to those of the Yarrol Basin. These rocks are tentatively
correlated with the Yarrol Basin sequence.

LOWER BOWEN VOLCANICS

The Lower Bowen Volcanics are the basal unit in the northern part
of the Bowen Basin. They crop out in a structurally high positicn east
of the Bowen Syncline and as a south-west dipping block, south of Broad
Sound. he latter arca may mark the eastorn limit of deposition of the
Lower Bowen Volcanics.

The unit is dominantly volcaniec; in places, it includes thick
gsequences of mainly volcenic derived sedimonts. The volcanics are commonly
andosite but may be dacitic, trachytic, rhyolitic or basaltic. Rock types
include massive and porphyritic lavas, tuffs, crystal and lithic tuffe and
abundant agglomerate. Sediments range from shale and very fine siltstone
to coarse conglomerate.

The upper part of the Lower Bowen Volcanics contzins marine fossils
indicating a Lower Permian age. The unit may be entirely Permian or may
have commenced in the Carboniferous. The relationship of the Lower Bowen
Volcanics and the Carmila Beds suggests that these may be unconformities
within the volecanic pile.

NOMENCLATURE and Ethridge
The nome "Lower Bowen Volcanics" wos first applied by Jack,(1892)

in the Collinsville arca. The bulk of the unit in the St. Lowrence area

is linked by continuous outcrop to the type area. Isolated outcrops in
the St. Lawrence and Duaringa Sheet arcas are included in the Lower Bowen
Velecanics on generally geod structural, lithological and stratigraphic

evidence, particularly as the distances between outcrops are small.



DISTRIBUTION AND TOPOGRAPHY

The main arec of outcrop of the Lower Bowen Volcanics are the
high, rugged renges trending south across the St. Lawrence Sheet aren.
Elsewhere they crop out in the block of hills west of Herbert Cresk and
as groups of lhigh hills scattered through the ranges east of the Mackenzie
River in the Duaringn Shcet area.

The unit produces a rugged topogrophy of high hills, commonly
rounded on top, and steep sided valleys. The most ruggeé topogrophy is
developed vhere the Volcanics are metamorphosed and silicified by intrus-
ives of the Urannah Complex. Plateaus and upland valleys of mature topog-
raphy are developed within the extensive Connors Range. These provide good
grazing during snd after the wet season but contain little permanent water.
The sediments aud bedded volcanics in the unit produce strike ridges and
cucestas, grading down into plains. The best exposures of the unit are
found in creek sections, though outcrop is generzlly good.

LITHOLOGY

The Lower Bowen Volcanics is a heterogencous unit, dominantly
volecanic but including locally thick sequences of sediments. IExtrusives
constitute about one third of the unit, and pyroclastics nearly half. The
sediments, calcareous and fossiliferous in places, range from shale to

conglomerate and arc mainly derived from volcanics.

The extrusives are mainly andesitc but dacite, rhyolite, trachyte

and basalt are clso present.

Indesite

Fine to coarse grained andesite is the most abundant flow rock. In
places it is massive; in others cither weckly flow banded or weakly to
strongly porphyritic. Colour is commonly green and ranges from purplish-
grecn to blue-green or grey. Phenocrysts comprisc 1h to 30% porphyritic
typus and are mainly plagioclase; others inciude hornblende, potash feldspar,
and rarcly biotite and quartz. The phenocrysts ame euhedral to anhedral
crystals, laths and aggregates of small crystals. The largest phenocrysts
are 0.5 inches in diamcter; the average is zbout 0.2 inches. Seme plegio-
clase phenoerysts show resorptions others show good zoning obvious even in
hand specimen.

Plagioclase forms up to 70% of somoc flows but may be as low as
30% in the melanocratic varieties.  Altoration products, mainly chlorite,
epidote and caloite make up the remainder of the rock. Vesicles are rore,
arc usually less than 4 inch in diameter and are commonly filled with
caleite. Quartz and epidote veins are common. They-are usually small,
up to a few fcet long by less than one inch in width; but may be up to
6 inches wide in places.
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Rhyolite, dacite and toscanite

Rhyolite and dacite are common in the Lower Bowen Volcanics.
Toscanite is present though less common. The flows are fine to coarse-
grained, weakly to strongly porphyritic or rarely massive, and grey to
dark grey, brown, green or pink. Many show good flow banding.
Phenocrysts include plagioclase, potash feldsper and quertz, in different
proportions in different specimens. The phenocrysts are euhedral to
anhedral,; are commonly corroded and are less than 0.25 inches in

diameter.

Trachyte and trachy-andesite

A few flows of trachyte and trachj-andesite are found throughout
the Lower Bowen Volcanics. They are gencrally weakly porphyritic and
contain small subhedral to anhedral crystals of plagioclase, potash
feldspar, amphibole and minor quartz, and aggregations of small crystals
of mafic minerals. Rounded xenocrysts of quartz were noted in one
trachyte flow. Flow banding was observed in somej most specimens show
pilotgxitic texture. One specimen examined is a silicified trachyte,

traversed by a network of fine veins of chalcedony.
Basalt

Basalt is a minor rock type in the Lower Bowen Volcanics. It is
abundant in a few areas, such as south-west of Tooloombah Homestead. The
basalt is vesicular, amygdaloidal and porphyritic, rarely massive and dark
to pinkish-grey or pinkish brown. The phenocrysts are generally embayed,
anhedral prisms set in an intersertal to intergranuler matrix, and consist
of feldspar and augite and their replacements. One specimen contains
numerous ellipscidal amygdules filled with chlorite and chalcedony.

Most of the extrusives in the Lower Bowen Volcanics show some
alteration with development of chlorite, epidote and calecite; others are
partly reccrystallized, possibly as a result of low grade regional
metamorphism,

Pyroclastics

Agglomerate is possibly the most abundant rock type in the Lower
Bowen Volcanics. It is generally massive though fine agglomerate crops out
in places thinly interbedded with other volcanics. The fragments range from
six feet to less than 1 inch in diameter. In places therz is a rapid
alternation of coarse and fine agglomeratc. The agglomerate is commonly &
mottled, pink and green rock; in places, it may be grey, dark grey,
purple; brown and buff.



Photo Plate 1:

Agglomerate, Lower Bowen Volcanics, Boulders of
porphyritic dacite and andesite set in an andesitic
groundmass. Exposure occurs in small creek four
miles N.E. of 'Markwell Homestead'.

(Neg.No. ¥/257).
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" Volcanic breccia is associated with the.agglomerate in places.
One outcrop, probably an auto-brecciated trachytjc. levey consists of
blocks of flow banded trachyte in a fine grained, probably trachytic,
matrix. Another exposure of volcanic breccia contains rafted bloolke,

eight feet across.

The agglomerate is mainly of andesitioc, dacitic and rhyolitic
composition. Fragments are either of a single lava type or a mixture
of extrusives and pyroclastics. The groundmass is ei’ther massive or
porphyritic. It is recrystallized in some specimens, and sheared in
others (see photo plate 1).

Tuff, lapilli tuff and crystal lithic tuff are very abundant
throughcut the unit. They are fine to coarse-grained, thick to th;n
bedded, pink, purple, brown, green, grey and white rocks. In placcs,
it ig a very fine-grained, dark grey to black rock, grading into
ashstone. Craded bedding is common in the tuff.

Lapilli tuff is moderately abundant in the unit; lapilli are
gonerally about % inch in diameter but individual bombs up to 1 foot in
diameter were seen, A bed of calcareous lapilli tuff cropping out near

Amot Dale Homestead contains marine fossils.

Lithic crystal tuff, ranging from lithic tuff to crystal tuff,
constitutes a large proporfiqn of the Lower Bowen Volcanics. The lithic
fragments consist of fine-grained extrusives and pyroclastics, generally
poorly rounded and showing some alteration and embayment, They range
up to 6 inches in diameter, the larger ones showing better rounding.

The crystal fragments are mainly subhedral to anhedral feldspar and guartz
and are usually bent, broken, ecmbayed, corrodzd and altered. The matrix
is generally fine tuffaceous material. In cne specimen, the matrix is
fine-grained and spherulitic in part, probably the result of partial

recrystallization of an originally glascy metrix.

Many tuffs have been shearcd, partly recrystallized end altered to
some extent. Epidotization has converted some to quartz-epidote rocks
and small quartz epidote veins cre common in Some areas. Some specimens
are extensively calcitized,

Sediments
Locally important developments of sediments crop out in places
inecluding west of Apis Creck, near Tooloombah, Tartarus and Collarcy
Homesteads and near Herbert Creck. In these localities the scdiments are
found near the top of the Lower Bowen Volcanics. Very few sediments were
noted in the Lower Bowen Volcanics in the Duaringa Sheet area.
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The sediments include shale, siltstone; sandstone, tuffaceous
greywacke, conglomerate and rare limestone. They are generally

interbedded with volcanics.

The lutites are dark, hard and splinterys they are poorly bedded
or interbedded with coarser sediments. Shearing and close jointing are

cOommon .

Sandstone containg mainly volcanic and feldspar grains and a
relatively low proportion of quartz grainsj; no quartz sandstone was seen
in the unit. The sandstone is well bedded, poorly sorted, fine to
coarse-grained and pebbly in places. It is grey, green, brown and white

and commonly develops a white weathered skin.

Some arenites contain a high proportion of matrix. One specimen of
tuffaceous greywacke consists of clasts, to 1 cm in diameter, of basic
volcanics set in a recrystallized matrix forming 25% of the rock. This
rock was possibly formed by reworking of tuff.

Conglomerate ranges from pebble to boulder conglomerate. Sorting is
good in some places, poor in others. Rapid alternation of coarse and fine
conglomerate was noted at a few localities. The conglomerate is immature

and contains mainly volcanic and plutonic fragments.

The composition of the clasts and matrix and the general
immaturity of these sediments suggest that they were derived from a close,
volcanic source. They are probably the result of local reworking of

Lower Bowen Volcanics,

Calcareous siltstone and tuffaceous sandstone and rare beds of
limestone crop out in places near the top of the Lower Bowen Volcanicsj

these calcareous sediments are rich in marine fossils.

STRUCTURE AND RELATIONSHIPS

The Lower Bowen Volcanics consist largely of agglomerate and other
massive vclcanics, yielding no structural informsastion. In some places
near the top of the unit, massive volcanics pass laterally into bedded
volcanics and sediments, The bedded rocks exhibit structures which are
generally concordant with structures in the overlying Middle Bowen Beds.

The main area of outcrop of the Lower Bowen Volcanics is essentislly
& broad, south plunging arch. Minor flexures affect both the bedded
volcanics and the overlying Middle Bowen Beds at a few places on the
flanks of the arch, for example in the Apis Creck to Tooloombah Homestead

area.
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A synecline was mapped in the Volcanics near Collaroy Homestead.
It is a broad, gentle structure with flank dips of 15° 4o 30° and a
shallow south plunge. The structure is compatible with the hypothesis

that the Lower Bowen Volcanics in this arch are not tightly folded.

The Lower Bowen Volcanics near Herbzsrt Creck form a south-west
dipping block. At the southern end of this block, the volcanics dip east
and are probably overturned. Some minor folding was noted in the north-
west part of the block but the impression is of a large simple structurc.
Folding is tighter in the zone of* probable overturning but the structures
are much broader than the structures developed in less coapetent Middle

Bowen Beds to the west.

In the Duaringa Sheet area, the Volcanics crop out in two large
complex domes and several smaller, elongate anticlines overlain by Middle
Bowen Beds. The contact betweon the two units was seen in a fow places in

bothk the Duaringa and St. Lawrcnce Sheet zreas and appears to be conformable.

The Lower Bowen Volcanics are considerably more compctent than the
overlying Middle Bowen Bedsi; the difference in competence is made clear
by the structures in the two units. Folds in the units above and below
the contact die out down section in the Volecanics,; and increase in com-

plexity upwards in the Middle Bowen Beds.

Meny igneous bodies intrude the Lower Bowen Volcanics, particularly
in the St. Lawrence Sheet arca, These arc correlated with the Urannah

Complex, the main mass of which crops out north of the area.

The rclationship of the Lower Bowen Volcanics to the Carmila Beds
is not clear. The Carmila Beds arc unconformable on rocks of the Urannah
Complex ncer the northern margin of the area, and, by infoerecnce, are
unconf ormably younger than the Lower Bowen Volcanics intruded by the same
Urannah Complex rocks. However, on moderately convinecing palaeobotanical,
gtructucl and lithological cvidence, the Carmila Beds are equivalent to
bedded volcanics and sedimonts at the top of the Lower Bowen Volcanics and
the basc of the Middle Bowen Beds in the Toolocmbah Homestead area.
Possibly, the unconformity at the base of the Carmila Beds is a local

unconformity within the intruded volcanic pile.

The Lower Bowen Volcanics are possibly faulted against Lower
Palzcozoic metamorphics ncar Herbert Creck. A large diorite moss intrudes
the Volecanics at the contact. Further south, the Veolcanics zre in

contact with scrpentinite but the relationship is not known.

Tertiary rocks were mapped in several places within the main area
of outcrop of the Lower Bowen Volcanics. These are mainly flows and

pyroclastics overlying the Volcanics but include some intrusive plugs.



ENVIRONMENT OF DEPOSITION

The Lower Bowen Volcanics are possibly the result of island arc
volcanic activity on a relatively shallow shelf. Possibly much of the
volcanic material accumulated above sea level, was eroded and redeposited
as the volcanic derived sediments included in the unit. The presence
of marine fossils at many plac:s in the unit indicates that the
environment was at least partly marine., The thick lensazs of homogeneous
volcanics, lensing out rapidly along strike probably indicate the

existence of many volcanic vents.

The Lower Bowen Volcanics and the Rookwood Volcanics are of
similar age. The Rookwood Volcanics are largely pillow lavas, indicating
submarine extrusion. The Lower Bowen Volcanics contain some similar
lithologies but no pillow structures or othor evidence of submarine
extrusicn. This supports the thesis that the Lower Bowen Volcanics
accunulated on a shallow shelf, with the volcanic piles growing above

sea level and most of the volcanism being terrestrial,

The main development of sediments are in the Apis Creck to Tooloombah
Homestead area and north of Strathmuir., This area may have been a marine
basin of sedimentaticn with minor volcanism, within the island arc chain.

The sediments were derived by erosion of exposed Lower Bowen Volcanics
around the mergin of the basin, The Carmila Beds were possibly deposited
at the northern end of the basin, overlapping older Lower Bowen Volcanics
and Urannah Complex,

THICKNESS

The thickness of part of the Lower Bowen Volcanics can be estimated
at a few places where bedded volcanics predominate. A thickness of more
than 10,000 feet is estimated north of Stratimuir where the sequence dips
consistently south-west and is apparently little folded. Similar
thicknesses have been measured in the unit at other places. It is not
possible to measure the thickness of the massive volcanics which forn
the bulk of the unit, Locally, the unit may be up to 20,000 feet thick.

PALAFONTOLOGY AWD AGE

Marine fossils were collected at seven localities in the Lower Bowen
Voleanics. The collections, numbers SL22, SL199, SL397, SL683, Du179, Du192,
and Du1000 are described in Appendix 1. The fossils present include
Anidanthus springsurensis, Strophalosia preovalis, Notospirifer SP.NoV.,
Ingelarella ovata,I. profunda, Burydesma hobartense, and Deltopecten

limaeformis, of Lower Permian age. They occur near the top of the Lower Bowen
Volcanics and set an upper limit to the age of the unit., The Lower Bowen
Volcanics may be entirely lower Permian, as the fossils do not indicate a
basal Permian age, or,perhaps less likely, they may range down intc the
Carboniferous,



ROOKWOOD VOLCANICS

Summary

The Roockwood Volcanics, a new unit defined herein, consists of
spilitic pillow lavas and minor agglomerate,volcanic braccia, trachyte
and tuffaceous sediments and crops out in the east of tha Duaringa Sheet
area. In the Fitzroy River area, the unit sverlies the Dinner Creck
Beds and the Middle Carboniferous sediments: It is overlain, apparently
conformably, by Middle Bowen Beds. The Ruckwood Volcanics are thought
to be Lower Permian in age, possibly equivalent in part to the Lower
Bowen Volcanics. The abundance of pillow laves indicates that the
unit was mainly extruded under water, 3000 feet of volcanicé are present

cast of the Fitzroy River; the totel thicknuss may be greater elscwhere.

Name, type area

Rookwood Volcanics is the name propesed for the dominantly
spilitic volcanics cropping out in the east of the Duaringa area. The
name is derived from Rookwood Creek which flows through the type area of

the formation, in the vicinity of Lat. 23°30'S., Long. 149%511 B,

Distribution and topography

The unit crops out in three areas: a 20 mile long belt along
Rookwood Creek; along the eastern edge of the Boomer Range from 2 miles
north of Tynan Homestead to the north of the Duaringa Sheet area, and in
a narrow strip in the Fitzroy River area, west of Hillview and Craigilee
Homesteads and continuing south-east to the eastern boundary of the
Duaringa Sheet area. The unit consists of resistant voleanic rocks which
generally crop out well. They form low hills along Rookwood Creek and
in the Fitzroy River area and prominent peaks along the eastern edge
of the Boomer Range. The volcanics support open woodland vegetation
producing a light photo pattern.

Lithology

The Rookwood Volcanics consist mainly of spilitic pillow lavas,
minor agglomerate, volcanic breccia, and silicificd trachytc; tuffacecus
sandstone and siltstone are also present. The spilitic rocks make up
95% of the unit. They are hard, fine-grained greenish-grey rocks;
intersertal textures prevail with albite and oligoclase phenocrysts in a
groundmass of chlorite, calcite, epidote and glass. Vesicles and
amygdales of calcite and chlorite are abundant in some rocks. The pillow
structure of the lavas is the characteristic feature of the unit. Very
good examples of pillows can be seen in outcrops % mile south and one mile
south-west of Ohio Homestead, and in two localities in the Fitzroy River,
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four miles north-east of Tynan Homestead (one mile north of the road
crossing), and south-west of Hillview Homestead. The pillows vary
greatly in size and shape. They are from six inches to about three feet
in diameter, the smaller ones being round, the larger ones ovoid (see

photo plate.2). The pillows have a thin outer skin and radial crackss
someé have a thin vesicular layer beneath the skin. The little

interpillow material prescnt consists of green, dense fine-grained

partly silicified limestone or marl. The agglomerates cre extremely
poorly sorted, and consist of large fragments of spilite and tuff in a
tuffaceous matrix. The best exposures are in the Fitzroy River south-west

of Hillview Homestead.

Structure and relationships

The Rookwood Volcanics is egssentially a massive uniti bedding
trends cannot bediscerned on the air photos and' dips could not be
measured in the field. The relationships with the over- and underlying
formations are not clear because exposed contacts are very rare. The
base of the formation is only exposed in the Fitgroy River area where
the volcanics crop out in the western limb of an anticline which
exposes Silurian/Devonian, Carboniferous and Permian recks. At the
south~east end of the west limb, east of the Fitzroy River, the volcanics
conformably overlie the Lower Permian Dinner Creek Beds. Along strike
to the north, the Volcanics appear to overlap or to be lateral equivealents
of the Dinner Creek Beds and directly overlie Carboniferous rocks. The
contact is faulted in part. Overlying the Rookwood Volcanics are tightly
folded thin sandstones and shales of the Middle Bowen Beds. The
contact is well exposed in the Fitzroy River four miles north-east of
Tynan Homestead; there, massive pillow lavas are conformably overlain
by thin-bedded lithic sandstone, a bed of hematite, and tuffaceous and
agglomeratic sediments. The contact is partly overturned. North of
Rookwood Homestead and in the Boomer Range, north-north-west of Tynan
Homestead, the contact is partly faulted.

At Rookwood Homestead, the volcanics are intruded by a
granodiorite stock. The intrusive relationship is well exposed in the
side of a hill, 1% miles south-west of the homestead. Small gabbroic
masses intrude the pillow lavas south-east of 014 Craigilee Homestead,
three miles north-north-west and eight miles south-scuth-east of Rookwood
Homestead. Mineralogically they are very similar to the spilites, and
could be late stage intrusions or perhaps represent the vents through

which the spilites were extruded.

Thickness
The thickness of the formation can be determined only east of the
Fitzroy River where 3000 feet of volcanics, mainly pillow lavas, are

present. Greater thicknesses may be present in the Rookwood Creck area
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and north of Tynan Homestead.

hgo
The stratigraphic position of the volcanics indicates a Lower
Permian age. They can probably be correlated with part of the Lower

Bowen Volcanics,

CARMILA BEDS

Summar,

The Carmila Beds is a Permian freshwater sequence first recognised
as a mappable unit on the Mackay 1:250,000 Sheet area, and traced onto
the north-east of the St. Lawrence Sheet arsa. The unit consists of
volcanics at the base, overlain by interbedded conglomerate, sandstone,
and shale with some coaly seams. Plant fossils have been collected and
determined as Lower Permian in age. It is thought to lis unconformably

on the Lower Bowen Volcanics in places.

Nomenclature

The unit is named and described in more detail in the Geology of
the Mackay Sheet area, (Jensen, Gregory and Forbes, 1963). Reid (1924)
correlated rocks in Oakey Creek in the St. Lawrence Shect arca with
Lower Bowen Volcaniecs, and Collinsville Coal Measures. These rocks are

now included in the Carmila Beds.

Distribution and Topography

The unit crops out in a north-north-west trending coastal belt which

has been traced as far south as St. Lawrence. To the west, it forms the
inaccessible scrub and rain forest covered hills c¢f the coast range. To
the east, lower strike ridges and cuestas are doveloped, and the unit in

places is covered by coastal alluvium.

Lithology

[ L,
(2) Volcanics
Volecanics, in order of abundance, include lithic tuff, crystal

tuff, flow rocks, volcanic breccia and agglomerate.

The lithic tuffs are generally bedded, coarse grained, tough,
greenish brown, and acid or intermediate in composition., Sone contain
rounded pebbles, and were probably deposited under water.
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Rhyolitic and dacitic crystall tuff are common, and trachytic
crystal tuff has been noted. The acid crystal tuffs are frequently hard
siliceous looking rocks with grains of felspar and clear quartz in a

reddish-purple or light green fine-grained matrix.

Rhyolite and dacite are the most common flow rocksj trachyte
is less common and andesite is rare, The flow rocks are .commonly
porphyritic, and flow banded in places. Acid volcanic treccia is not

uncommon, but agglomerate is rare,

Thege volcanics, with occasional interbeds of sandstone and
conglomerate, form the lower part of the Carmila Beds, and are overlain

by a sedimentary sequence.
(b) Sediments

The upper part of the Carmila Beds is represented by a sedimentary
sequence cropping out in creeks around Elalie, particularly Oakey Creek
and Dry Creck.

Conglomerate is the most common rock type, and occurs ncar the
base of the sedimentary sequence. It is generally light brown or
greenish in colour, and not noticeably hardecned - the pebbles tend to
woather out. Matrix is commonly of poorly sorted, greenish, lithic
sandstone, which varies in abundance from almost absent, to so dominant
over the phenoclasts that the rock becomes a pebbly sandstone, The
pPhenoclasts are preponderantly of acid volcanic rock, some showing

perfect fluidal banding.

Sandstone occurs generally interbedded with, or overlying the
conglomerate. Medium—-coarse grained lithic sandstone predominates,
It is generally brown or greenish in colour, poorly sorted, porous, and
thickly bedded.

The best outcrop of the fine sediments and coal seams is in the

southern bank of Oakey Creek, under the railway bridge. Here, approximately

300 feet of interbedded sandstone, siltstone, plant bearing shale, coaly
seams, and conglomerate is exposed. The sandstone is light brown,

poorly sorted, unaltered, porous, quartz-lithic sandstone, Light grey
siltstone and clay shale, and dark carbonacecous shale are interbedded with
coaly seams and some sandstone. The thickest of these coaly seams is
about 15 foet thick, but it includes numerous shale bands, meking up about
50% of the seam.

No definite intrusives into the Carmila Beds were seen, and the
sediments are not noticeably hardened. Epidotisation is absent, and the
only quartz veins seen cut acid tuffs at an outcrop four miles south
of Clairview Bluff,
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Age and Tossil Content

A collection of plant fossils, and a sample for palynological
determination have been submitted from locality SL410, Oakey Creck.
These fossils, together with others collected from the Carmila Beds on the
Mackay Sheet, indicate a definite Permian, and probable Lower Permian age

for the unit.

Structure and Relationship with other Units

The unit has a consistent regional dip of about 20° to the cast
and north-east; the rocks exposed on the St. Lawrence Sheet area represent
the western limb of the gentle syncline mapped on the Mackay Shest area.
Structure in the vicinity of St. Lawrence is more complex, and will not
be clear until more detailed mapping is carried out. At the mouth of
St. Lawrence Creek acid tuff and crystal tuff of the Carmila Beds are
exposed to the north, while immediately across the estuary, David's
map records "glistening sandstone" and "fine conglomerate with Martinia
subradiata", which are thought to be Middle Bowen Beds. Gough (1961b)
was unable to correlate exposures to the scuth of latitude 22°20' with

others he examined to the north of this latitude, and proposed a fault,

which he called the St. Lawrence Fault, as a possible explanation.

The present work has neither removed the problem, nor disclosed another
simple explenation. The proposed fault trends W.S.W. from just south
of Scuth Red Bluff to Beaconsfield, and is upthrown on its north side.
This line marks the northern limit of occurrence of known Middle Bowen
Beds to the east of Connors Range, and also the northern limit of the
Cretaceous sediments.

The Carmila Beds were thought to lie unconformably upon the
Lower Bowen Volcanics on the MackaySheet § nothing seen ix the
St. LawrenceSheet conflicts with this ( Jensen et al 1963). However,
while the Carmila Beds still forms a distinct regicnal unit with wniform
trends and rare intrusives, the preponderance of volcanic rocks of all
compositions to the north and west of St. Lawrence, makes it difficult to
decide to which of the three units some outcrops belong (Lower Bowen

Volcanics, Carmila Beds or Tertiary Voleanics),

Tertiary volcanics were separated chiefly on the basis of
youthful topographic expression. Regular gentle north-ecast dips,
scarcity of andesitic volcanics and of intrusives, and predominance of
generally light coloured tuff and crystal tuff, distinguish the volcanics
of the Carmila Beds from the Lower Bowen Volcanics. Three outcrops in the
Clairview Creek Basin, four miles south-west of Kalarka, exposed what is
thought to be the Lower Bowen Volcanics bascment under the Carmila Beds.
These outcrops expuse disturbed purplish and greenish bedded andesitic

tuff, agglomerate, and greenish siltstone, cut by quartz and epidote veinsg,
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and andesitic intrusives. Attitude is not clear, but one outcrop appecars
to dip north-west at 150. (Regional dip of Carmila Beds is unifornly to the

east or north-east).

It is thought that the Carmila Beds were deposited in a
large fresh water basin formed to the east of the present position of the
Connors Range, and separated from the Bowen Basin by a high formed of
uplifted Lower Bowen Volcanics and Urannah Complex intrusives. The
extrusion of the volcanics at the base of the Carmila Beds probably
represents the later phases of igneous activity in the Urannah Complex.

The Carmila Beds are apparently overlain by the Middle Buwen
Beds, but the relationship is not clear. The sediments at the top of
the Carmila Beds, as cxposed in Oakey Creeck, do not appear to underlis
the Middle Bowen Beds west of St. Lawrence. Possibly the Ozkey Creek
sediments arc partly equivalent to the Middle Bowen Deds.

Thickness

Nc socticns have been measured in the unit. Reid (1924)
estimated that approximately 2,000 feet of sediments overlying at
least 3,000 feet of volcanics areexposed in Cakey Creek. A thickness
of 7,000 feet was estimated for the unit on the Mackay Sheet, in the
Basin Creek area. ‘

MIDDLE BOWEN BEDS

Summgx

The Middle Bowen Beds are a fossiliferous, marine unit, of
Lower Pormian to basal Upper Permian age, recognised throughout the
Bowen Basin. Four areas of outcrop of the Middle Bowen Beds, distinguished
on structural or lithological characteristics, are rocognised within the
Duaringa-St. Lawrence area. These areas arc the Western Region, the
Folded Zone, the Connors River areasand the Eastern Region. They are
described separately.

Units within the Middle Bowen Beds were introduced in the
"Subdivision and Correlation of the Middle Bowen Beds"; by Dickins,
Malone and Jensen, 1962. These units and the faunas associa’ed with
them are referred to in this report,

Unit C; the uppermost unit of the Middle Bowen Beds, crops out
in the Western Region; which is a zone of relatively shallow folding, of
sinuous fold axes and of low dips. About 500 foet of section is axposed
in this area, consisting mainly of quartz sandstone and blue-grey micaceous
siltstone. TFossils are not numerous, are confined to a fow stratigraphically
close horizons, and belong to Fauna IV,
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Units B and C crop ocut in the cores of anticlines in the Folded
Zone,; a 20-mile wide belt extending north-west across the area. Up to
4,000 feet of mainly lithic quartz sandstone, siltstone and nodular
siltstone are cxposed in the most deeply dissected structure. Fossils
belonging to Faunas III and IV were collected at several localities. Only
Unit C is exposed around the Bundarra Granodiorite at the northern end of
the Folded Zone.

The base of the Middle Bowen Beds is not exposed and the top
is conformably overlain by the Upper Bowen Coal Measures in the Western

Region and the Folded Zone.

The Connors River Area contains Middle Bowen Beds cropping out
adjacent to and west of the Connors Range in the northern part of the
St. Lawrence Sheot area. These beds dip sovuth-west into the Bowen Basin
and form the eastern flank of the Bowen Syncline., They are poorly
expused siltstone, shale, fossilifercus limestong and calcarcous
sandstone. The fossils belong to Fauna II indicating the presence of
Unit A. The unit overlies the Lower Bcwen Volecanics and is overlain to

the west by Cainozoic sediments.

The Middle Bowen Beds of the Eastern Region differ markedly in
lithology from the unit in other parts of the northern Bowen Basin. In
this area, quartz sandstone is rare, lithic quartz sandstone is the

dominant arenite; greywacke is present but minor; lutites, nainly

- siltstone, constitutes the bulk of the unit. A particularly distinctive

rock type is blue-grey to buff siltstone containing clay pellets. The
sediments are moderately to cumplexly folded, and in some places are
cverfolded. lMost show some signs of low grade regional and dynamic
netamorphism,

The Middle Bowen Beds overlie both the Lower Bowen Volcanice and the
Rookwood Volcanics with apparent conformity. Their relationship to the
Undifferentiated Palacozoic Deds in the Gogango Range is not known. They
appear to be unconformably overlain by possibly Mesozoic volcanics in the

Thuriba Homestead area.

Fossils are rare in the Eastern Region. Most belong to Fauna IT;
some may be equivalent to Fauna III or high Fauna II. The wnit is
probably very thick though the structural complexity of the arca makes it
difficult to estimate thickness.

Nomenclature 1892

The name Middle Bowen was first applied by Jack (4825) to the marine
sediments of the Collinsville - Bowen River area. Subsequent workers,
particularly Reid, have used and extended the application of this name.
More recently, in'The Geology of Queensland’, (Hill and Denmoad, 1960, Fig.
27)y the name was applied tc the Lower Permian to basal Upper Pormian marine
sediments of the entire Bowen Basin.
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The informal name, Middle Bowen Beds is used in this report.
This name is wsll established in the literature and we will continue to
use it pending reorganisation of the Bowen Zasin nomenclature, at the

conclusion of the present programme of systematic mapping in the basin.

Derrington and Morgan (1959a) named the Crocker and Maria
Formations in the Middle Dcwen Beds of the Duaringa Sheet area. We were
not able to recognise these formations throughout the zrea., However,
fossiliferous horizons in the Crocker Fornetion are time equivalents of
fossiliferous horizons in the Folded Zone and in the Clermont and Dowen

Sheet areas,

The Middle Bowen Beds will be described in four parts, each dealing
wit@/braad area Of outecrop of the unit distinguished from the other
areas by lithological and structural cheracteristics.

The first area is the Western Region. This includes the arcas
of outerop of the Middle Bowen Beds in the Duaringa Sheet area west of

Dlackwater and in the scuth-west corner of the St. Lawrence Shect aresa.

The second area is the Folded Zone, a 20 mile wide belt trending

north-north-west across the middle of the area.

The third area is the Connors River Area, a thin belt of Middle
Bowen Beds cropping out adjacent to and west of the Connors Range in the

8t. Lawrence Sheot area.

The fourth: area, the Eastern Region, is the largest. It
includes the area of outcrop of the Middle Dowen Beds in tho castern half
of the Duaringa-St. Lawrence area.

WESTERN REGION

Distribution and topography

Middle Bowen Beds crop out in a large, elongate, and oval area
east of Comet and in two smaller arcas to the nerth surrounded by Upper
Bowen Coal Measures. It also crops out on the west flank of the Bowen
Basin in the south-west of the St. Lawrence Sheet area.

Along and to the south of the Central Railway, the unit crops out
on the flanks of mesas capped by Tertiary sediments and in low broken
country below the level of the mesas, The country is rough and thickly
timbered. North of the Central Railway, the unit forms gently undulating
country; mesas are less common and relief is generally less. The
unit is poorly exposed in the south-west of the St. Lawrence Sheet areca.

It crops out in creeks and as long low ridges and cuestas.
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Lithology

The Middle Bowen Beds in the Western Region consist of a
monotonous scquence of quartz sandstone and siltstone, and some calcarsous
sandstone, shale. and rare coal. The sandstone is white to dark brown,
semi-friable to medium hard, fine to medium-grained and well sorted. It is
comnonly thin to medium-bedded, and is cross-bedded and flaggy in places.
In one cutcrop, fine grained, micaceous, flaggy sandstors grades laterzally
into thick bedded, medium grained, pebbly sandstone. Worm tracks and tubes
ars common in the flaggy sandstone. '

The sandstone is dominantly quartzose but some specimens include
2 proportion of lithic meterial, kaolin and mica. Pebbly beds are common
near the base and scattered through the sandstone units. Fossilifercus,
calcarevus sandstone, commonly leached and ferruginized in outcrop, are

widespread but represent only a small proportion of the unit,

Siltstone is poorly exposed in the unit in tge Duaringa Sheet
zh!
area. It is generally grey-blue to pinkish—grey ? brown, jointed,
micaceous coarse siltstone, sandy in places. It is commonly thinly

interbedded with sandstone and grades into silty sandstone in places.

Siltstone is more important in the south-west of the St, Lawrence
Sheet area. There, it includes micaceous grey-blue sandy siltstone and
dark carbonaceous siltstone. The grey-blue siltstone contains numerous
dark carbonaceous shale pellets, streaks and rocks. Some of these appear
to be infillings of worm tubes. The siltstone is calcareous in places,
and contains some crinoid stems and plates. It is interbedded with silty
micaceous lithic quartz sandstones both siltstone and sandstcne are peorly
sorted,

A 4 feet thick seam of coal, overlain by quartz sandstone crops out
in Redrock Creek, 10 miles west of Cooroorah Homestead.

Structure and Relationships

The Middle Bowen Beds in the Western Region are gently folded into
broad anticlines and synclines. Dips are gencrally about 5° but dips up to
350 were measured in places. The axes of the folds are sinuous, trending
north=-west to north-east. Gentle rolling of the beds was noted in several
places. Amplitude of the folding is low. The Middle Bowen Beds crop out
over an area of 170 square miles east of Comet, but only about 1500 feet of

section is ex posed.

The base of the Middle Bowen Beds is not exposed in this area. The
unit is conformably overlain by the Upper Bowen Coal Measures with a
transitional contact, and unconformably overlain by Tertiary sediments,
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Palseontology end age

Four fossil collections were made in the Western Region. Two
of these Du 519 and Du 1214, belong to Fauna IV, the other two are
indeterminate. The Fauna IV collections come from calcarecous sandstone
beds at approximately the same stratigraphic horizon, within a few
hundred feet of the top of the Middle Bowen Beds. Fossils collected by
Derrington and Morgan (19%%a) in their Crocker Formation probably came from
this horizonj collection Du 1214 was made at cne of their localities,.
On palaeontological evidence, this horizon can be equated with
fossiliferous horizons in the Foulded Zone and with the Streptorhyncus
pelicanensis bed of the Collinsville area,

Bowen 1:250,000 Sheet. The thickness of Middle Bowen Beds above this

fogsiliferous horizon varies considerably from *he Duaringa Shect area

to the Bowen Sheet area. The reason for this is not yet known.

The fossils indicate that the Middle Bowen Beds of the Westemn
Region are Kungurian or Eﬁgag}an (uppermost Lower Parmian or basal
Upper Permian) (Dickins, .;.

One bore hole A.F.0. Cooroorah No. 1 drilled in 1960 is lccated
in the Western Region. It spudded high in the Middle Bowen Beds and
penetrated the unit to 3010 feet, The sequence in the bore is correlated

with the subdivision of outcropping Middle Dowen Beds in Dickins, lalone

~ and Jensen, (1962). The 1962 survey confirms this correlaticn, although

the upper part of the sequence encountered in the bore may be part of the
transition from Upper Bowen Cocal Messures to Middle Bowen Beds and may
include some freshwater beds.,

FOLDED ZONE

Distribution and toupography

The Folded Zone is a linear belt cxtending from the scuthern margin
of the Duaringa Sheet area west of the Dawson Range to the north-west
corner of the St., Lawrence Sheet area. Tho zone is about 20 miles wide
and is partly concealed by lateritised Tertiary sediments and Cainozoic

COvVer.

The Middle Bowen Beds are only exposed north of the Mackenzie
River within the Folded Zone. They crop out in the cores of isolated
anticlines surrounded by Upper Bowen Coal Mcasures and in the dome about
the Bundarra Granodiorite,

The unit generally produces gently undulating country with light
to dense tree cover, similar to the topography formed on the Upper Bowen
Coal Measures, The Middle Bowen Beds in the metamorphic aurecle about

the margin of the Bundarra Granodiorite produce a line of high rugged hills,



Photo Plate 3:

Closely jointed siltstone containing hard, round
nedules. Most of nodules are in place

Middle Bowen Beds.

North bank of Mackenzie River, 1% miles south-wes
of Bundaleer Homestead.

(Neg.No.g/5253).
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The trends of the Middle Bowen Beds and the overlying Upper Bowen
Coal Measures are clearly revealed on the air-photos in the areas where
the Cainozolc wover has been removed. In these areas exposures of
Middle Bowen Beds are usually found, only in water courses. The Middle
Bowen Beds and the Upper Bowen Coal Measures are not readily
distinguishable on the air-photos. However, once the boupdary has been
established on the ground, it can usually be traced fo:r some distancs

using the bedding trends visible on the air-photo.

Lithology
The upper part of the Middle Bowen Beds consisting of an

interbedded sequence of sandstone, siltstone and shale is ezposed in

the folded gzone. The boundary with the Upper Bowen Coal Measures is
transitionalj similar lithologies occur above and below the contact.

The most obvious lithological change is the increasc in the quartz content
of the arenites, pasging down into the Middle Bowen Beds, The sandstone
is a light to dark grey or greenish, medium hard, commonly very cross-bedded,
thin to thick-bedded rock. The specimens examined were well sorted,

fine grained lithic quartz sandstone containing more than 60% quartz,

and unsorted lithic grains, mainly vitric tuff and a few feldspar grains.
The hicaceous-argillaceous metrix forms less than 10% and siderite or
calcite aggregates constitute up to 10% of tho rock. GCrit size angular

grains and small pobbles of quartz are common.

Carbonaceous pyritic balls occur in a few beds; some beds contain
a high percentage of feldspar, mica and carbonaceous matter. Worm tubes,
normal to bedding and filled with black carbonaceous mud are commocn in the
sandstone. Poorly sorted, calcarsous sandstone is common and is sparsely
to richly fossiliferous. Sandy and silty limestone occur as thin beds
and lenses in the formation. Soft, dark blue-grey shale and
carbonaceous shale are interbedded with tho sandstone in places; they
commonly contain silty intercalations and much carbonised material{

including poorly preserved plant fossil impressions.

Siltstone is an important lithology in the Middle Bowen Beds in
this area but is commonly poorly exposed. It is grey, grey blue or dark,
commonly very jointed to splintery, micaceous in part and may be tkinly
to thickly interbedded with sandstone or occur as very thick poorly bedded
wnits, In places, the siltstone contains hard, well rounded, dark blue
mud balls, nodules or concretions, spherical or ovoid in shape, commonly
formed about a fossil or fragment of calcareous material. (sec photo
plate 3).
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Pinkish brown limestone, unfossiliferous and possibly inorganic
in origin, crops out in the sequence in a few places as thick, blunt enced
lenses, about 6 feet thick by 50 feet long. The bedding of the
underlying and to a less extent the overlying sediments is deformed, but
usually not disrupted to accommodate the limestone. These may be slump

masses which have differentially compacted the underlying sediments.

The lithologies of the Middle Bowen Beds exposed in the centre
of the anticline west of Bundaleer are illustrated in Text Figure 3.
This is a composite and approximate section of the lowest beds exposed.

The Middle Bowen Beds about the Bundarra Granodiorite consist of
quartz sandstone and lithic quertz sandstone, indurated and silicified
in places, and siltstone, coarse, sandy and micaceous in places, and
derk, purplish blue and white. Calcareous fossgiliferous siltstone is
present in places. Contact metamorphosed rocks near the intrusion

include andalusite hornfels and graphitic schist,

Structure and Relationship

. The Middle Bowen Beds are conformably overlain by the Upper Bowen
Coal Measures; the base of the Middle Bowen Beds and the underlying
rocks are not exposed in the Folded Zone.

The unit is exposed in the cores of domes and anticlines of large
amplitude, north of the Mackenzie River. The largest of these is an
anticline west of Bundaleer Homestead. Middle Bowen Beds are exposed
in this structure f£ér 8 miles north from the Mackenzie River. This
structure has a deeply crenulate crest and numercus minor folds on the
flanks. The structure plunges to the north-west and south-cast but the
noses are concealed. The amplitude is greater than 4,000 feet which
is the thickness of Middle Bowen Beds exposed in the structure. Flank
dips range from 45° to 80°.

Considerably less of the Middle Bowen Beds is exposed in the
other structures in the Folded Zone, It crops out in two small elongate
domes, aboul two miles long by one mile wide, connected by a gentle
saddle near Barwon Park Homestead. Flank dips on these structures range
from 2° to 12°, The gentleness of this structure reflects a progressive

decrease in tightness of folding from east to west across the Folded Zone.

Further north, the Middle Bowen Beds crops out mainly in elongate anticlines

some of which are intercomnected. The amplitude of these structures
variesy the greatest thickness of Middle Bowen Beds is exposed in the
structure east of Warwick Homestead., Flank dips on these range from
10° to 70°.

The Middle Bowen Beds around the Bundarra Granodiorite are steeply
dipping and sheared and schistose close to the contact. The dips
decrease rapidly eway from the intrusion.
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invironnent of Pevosition

The wait is carine. It uwas probubly depecsited in shwllou to
noderutely deen waiers. fiome «f the foseils collected cire com:on in
nuddy cnvirouments, belor the dent: of weve action, and provsbly part of

the unit was deposited in this envirousent.

The abundance of cross-bedding in the sandstone indicates the
presence of considerable current action, probably in relatively shallow
water. The transition to the overlying Upper Bowen Coal Measures may
be associated with a gradual restriction of access of the sea to the Basin.

Thickness ;
A maximum thickness of 4,000 feet of Fiddle B?wen Beds is ex-
pesed in the Bundaleer Homestecad structure. This thickness was computed

from air-photos using measured dip and strike information.

Palaeontology and Age

Eight fossil collections were made near the Mackenzie River
south~-west of Bundalecer Homestead. The relative positions of these
collections are shown on the lithological column, Text Figure 3. Four
collections werc made from a dominantly siltstone unit and four collections
from an underlying sandstone unit. The upper four collections appear to
belong to Fauna IIIB and this suggests correlation of the siltstone unit
with unit B2 in the Collinsville arca. The siltstone unit may also be
correlated with the Ingelara Shale of the Springsurc area. Collection
Dul47b from the underlying sandstone unit contains one species known clee-
where from fauna IIIby the sandstone is possibly equivalent to unit B2;
it may be older in part. No fossils belonging to Fauna IV were found in
the Bundalcer Homestead area. Unit C is apparently present but is not

well cxposcd.

A further eight collections were made in other perts of the
Folded Zone. All of these aro probably Fauns IV associated with Unit C.
Zeveral collections dame from a calcareous sandstone horizon which on fauna
and lithology is probably equivalent to the Streptorhymous pelicanensis
bed of unit C of the Middle Bowen Beds in the Collinsville area. Most of

the fossils found in the Western Region came from an equivalent horizon.

Collections cOme from a horizon which may be equivalent to the Big

Strophalosia Horizon. The fossil collections are determined and the

palacontology and correlations are discussed in Appendix I. The fossils
collected indicate that the beds are Artinskian to Kazanian (Lower Permian

to basal Upper Permian).

CONNORS RIVER AREA

The Connors River area includes a line of discontinuous outcrop
of Middle Bowen Beds, west of the Connors Range, striking west of north and
dipping gently to the west. Tho unit ganerally forms flat country; some
rounded hills with long gentle slopes are present in places. In 2 few

areas, such as near Yatton Creck, the unit forms small strike ridges.
Outerop is poor; and most of the area is covered by Brigalow scrub.
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The unit overlies the Lower Bowen Volcanics; its upper boundary,
presumably with the Upper Bowen Bedsy; is obscured by Cainozoic cover.
Only the basal fifteen hundred feet of section are exposed and only silt-
stone and limestone are present.

Lithology _
The base of the unit is well exposed seven miles north-north-east

of Yatton Homestead; ncar the %ﬁgﬁgﬁ%&ghmﬂg@ w%&ieébgfgagi%ﬁﬁﬁiliferous
limestone, the Yatton Limestone il]l and Denmead 196@5 overlies massive
andesitic tuff, of the Lower Bowen Volcanics. Further north, in Sheep-
skin Creck, at least 400 feet of blue micaceous siltstone, with abundant
small rounded pebbles, crops out at the base of the Middle Bowen Beds.
This sequence lies on black tuff interbedded with andesite. On Main
Range Creck, further to the north again, the base of the unit is marked
by fossiliferous blue calcarenite with well preserved marine fossils.
Above the calcarenite is 1400 feet of dark blue, thin to medium bedded,
micaceous siltstone, which is closely jointed in places. It contains 10%
of rounded pebbles of quartz volcanic rocks and coarse siltstonej maximum
diametor of the pebbles is 3" and the average 3". Celcareous concretions

up to six inchegs in diameter were observed in some localitics.

Bedding trends; well displayed on the zerizl photos, and field
measurcmcnts, indicatc that the regional dip is about 15O to the west.
Locally the dip increases and small folds end feults interrupt the regional
pattem. A small anticline near Cardowan plunges to the north-cast and
the eastern 1limb has been faulted off. The Yatton limestcne is folded
into & south plunging syncline, and a fault displaces the eastern limb by
half a mile.

Fosgils and lithology indicate that the Middle Bowen Beds in
the Connors River Arca belong to unit A.  Four fossil collectione were
made and a2ll belong to Fauna IT. The collecticns arc determined and
discussed in Appendix 1. They indicate a Lower Permian age for these

sediments.

EASTERN REGION

Most of the Middle Bowen Beds in the Eastern Region are identi-
ficd on lithology alone. TPossils are abundant in a fow localities but
are noct widely distributed. However; they are associated with reasonably
distinctive litholcgies which are present throughout the beds included
in the unit. South of the Pitzrcy River, part of the unit is mapped as
? Middle Bowen Beds. Thosc beds aro somewhat unlike the fossiliferous
Middle Bowen Beds. cropping out near Thuriba Homestead. They are similar
to the Middle Bowen Beds north of the Fitzroy River, however; and are

tentatively included in the unit.

Distribution and Topography
The Middle Bowen Beds of the Eastern Region crcp out in the belt
of ranges extending north-north-west from the south-cast corner of the
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Duaringa Sheet area. The western boundary against Cainozoic sediments,
is a relatively straight line marked by the Dawson and Mackenzie Rivers.
This boundary probably reflects structural control.

The northern boundary is, in part, the contact with the under-
lying, anticlinally folded Lower Bowen Volcanics. This contact extends
from Tartarus Homestead on the west flank of the structure to near St.
Lawrence towmship on the east flank. Further east Middle Bowen Beds
crop out in a generally synclinal area between blocks of Lower Bowen
Volecanies. They arc bounded to the north by overlying Styx Coal Measurocs.
Tho eastern boundary of the Middle Bowecn Beds of the Eustorn Region is
partly against Cainozoic sediments and partly against underlying Rookwood
Volcanics.

Within the arca, the Middle Bowen Beds crop out around complex
anticlines and fault blocks of the Lower Bowen and Rookwood Volcanics, and
blocks of Undifferentiated Palacozoic Beds.

The Middle Bowen Beds of the Eastern Region produce a deeply
dissccted, rugged low topography with a dendritic drzinage. They are
highest adjacent to the blocks of volcanics within the ranges; from there
they grade down tc the level of the alluvial plains adjacent to the ranges.
Many small intermontane valleys have developed on the Middle Bowen Beds
within the ranges.

The unit forms mainly soil covered plains in the Apis Creck to
Strathmuir arcas it forms low to moderatoly high hills west of Stoodleigh
Homestead.

The Middle Bowon Beds in the ranges produce a thin, rubbly soil
cover; generally supporting a dense scrub growth. In the lowor country,
the unit has a decp, soil cover and is commonly cleared for cultivation
or pasture improvement. The best, and in some places the only, exposures

are found in creck secticns.

Lithology
The Middle Bowen Beds of the Eastern Region are dominantly a

lutite sequence; generally well-bedded, with many thin to very thick inter-
beds of arconites. Conglomerateis present but not abundant. Fossiliferous
limestone and calcareous scdiments crop out in several places, particularly

near the base of the sequence. Bedded volcanics are present in the unit.

Lutites

The most distinctive rock type in the unit, and one of the most
abundant, is a tough dark groy, grey green or buff siltstone containing
very many patches of dark grey carbonaceous shale. These were seen to be
interlacing, flattoncd tubes on some bedding surfaces, suggesting that
they may be infillings of worn tubes. Elsewhere, they were discrcte,
tubular or flattened pecllets somo of which have a rounded shape, and others
thin out to wisps of shale interfingering with the siltstone matrix. In

thin section, most pellets arc seen to contain thin carbonaceocus laminae
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which are stroight and parallel and stop at the edges of the pellets. These
are probably clasts of carbonaceous shale incorporated in the siltstone.
Some are somewhat rounded to produce the tubular shapes. They are A to
3" in diameter of cross-section znd are about 1" long. Most are aligned
parallel to the bedding. Tho host rock for these clay pellets is generally
a siltstone but in some places it grades from coarse siltstone to fine
sandstonec.

This clay pecllet siltstone generally produces a more prominent
outcrop then the siltstone and fine sandstones with which it is thinly to
thickly interbedded.

Medium to thick units of indurated, poorly beddad,; dark-grey to
blue siltstone arc common in the Middle Bowen Beds. These are closely
jointed %o splintery, the jointing being at any angle to the bedding up to
900. The jointing commonly stops at the contact with a bed of clay pellet
siltstone.

Colour banding is common in the siltstone in some places, partic-
ularly where it is thinly interbedded with fine lithic quartz sandstone.

The colours, buff, yellow and pinkish blue are usually produced by weather-
ing from the original groy to grey-blue colour. This colour banding
parallels bedding in most cases.

Pods and lenses of limcstone, possibly organic in part; arce con-
tained in the siltstone in the Balcomba Homestoad arca ®###% A distinctive
unit in the Thuriba Homestead area is an interbedded sequence of fine to
very fine, grey sandstone and dark grey or greenish grey, splintery silt-
stone. Beds arc usually about # inch to 2 inches thick. Some graded
bedding was seen in the grey sandstone. This sequence is very tightly and
complexly folded, the structures being well shown by the regular bedding.
Similar thin and regularly bedded sequences crop out in a few other local-
ities in the Middle Bowen Beds.

The Middle Bowen Beds of much of the Eastern Region have undergone
low grade regional dynamic metamorphism. The effects of this area gre most
clearly shown by the finer sediments. The siltstcne may best be described
as shearcd siltstone though in some places they are metamorphosed to
phyllite. Slaty cleavage is commonly doveloped in the shale, though no
slato was observed. The argillaccous matrix of many specimens has been
partly rocrystallized with the development of parallel mica flakes and

stringeors. Quartz veinlets parallel the shearing in some specimons.

Soveral thin scctions of lutites were cxamined. Thuse revealed
the composition of the silt and sand grains in these rocks and the extent
of metamorphism. The clastics are similar to those found in the arenites;
they consist of quartz, vitric tuff, glass shards, and feldspar, with

**%% Near Stoodleigh Homestoad, hard, dense, dark blue celcarecus silt-
stone nodules or concretions arc contained in purplish blue coarse
siltstone. Some of theso nodules contain fossils.
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quartz predominant. The lithic fragments and feldspar grains were cal-

citised in one specimen of calcarcous foraminiferal siltstone.

Arenite

Sandstone and greywacke or sub-greywacke constitute less than
half of the Middle Bowen Beds. They are gencerally thinly to thickly
interbedded with the lutites but in a feow places crop out as massive
pcrsisteont units producing prominent bedding trends on the air-photos.
They arc blue, grey, white or brown, hard, tough rocks showing no shear-
ing or close jointing.

Twenty-two thin sections of arenite specimens Trom various parts
of the area were examined and all were cxtremely similar. Lighteen of
them wore lithic quartz sandstones the othors were similar in composition

but contained too much matriz to be classifiecd as sondstone.

The sandstones were mainly fine to medium-~grained, well sorted
rocks. Some medium to coarse specimens showed only modcrate sorting.
Quartz grains and lithic fragments were equally abundant in most cases;

rock fragments were dominant in the coarser specimens, quartz in the fine.

The lithic grzins were sub-rounded to rounded. They consisted
of fine microgranular material, pcssibly vitric tuff, silicified tuff or
chert, quartzite, mica phyllite and argillite, the last three being im-
pertent in only & fow specimens. The quartz grains were angular to sub-
angular or tabular with ragged outlines and were generally strained. Some

quartz grains contain apatite or rutile needles.

Feldspars constitute a few percont, always less than 10%, of
every specimen. They consist of broken laths of plagioclase, usually
andesine, some potash foldspar and some grains of grophic intorgrowths of
quartz and feldspar.

The matrix is argillaceous or finely micaceous, including green
hydromica in some specinens. It generally constitutes 5% to 10% of the
rock but in some specimens is little more than 2 thin film coating the
grains. Opagque carbonaccous shrels are common in many specimens.

Secendary caleite occurs as a cement and as a replacement of
foldspar in some spacimens. In one specimen, the calcite forms almost
40% of the rdcks.

Accessory minerals include groins of zircon, usually altercd,
tourmaline and apatite. Similar accessorics were noted in one specimen
from the Undifferentiated Palaeozoic Beds. Heavy mincral studies might
indicate the source of these sediments and possibly indicate the relation-
ship of the Middle Bowen Beds and the Undifferentiated Polacozoic Beds.

The matrix of the sandstone specimens goncrally showed some
effects of dynamic mectamorphism, such as oricnted mica stringers and flakes.
In one specimen, the lithic greins had bean elongated and micas had developed

in the matrix parallel to the elongation.
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The other arenites examined contained 20% to 25% of matrix.
The clastic component consisted of roughly equal amounts of lithic frag-
ments and quartz grains and less than 5% of feldspar grains. The lithic
fragments were mainly fine grained volcanics, as in the sandstone spoci-
nens, but in one specimen quartzite was the dominant lithic material.
Carbonaceous matter, mica flakes, tourmaline and zircon were the access-
ories. The matrix of some of these had becn partly rcerystallized to
form sub-parallel mica stringers. In most specimens it was difficult to

distinguish the lithic grains from the matrix.

Conglomerate crops out in only a few localitics in the Middle
Bowen Beds of the Eastern Region, though pebbly and conglomeratic sand-—.
stone arc more common. The main exposures of conglomerate were mapped

ncar the western boundary of the Region.

Conglomerate crops out in the Mackenzie River near the Balcomba
Homestead crossing and in the Fitzroy River below the junction of the
Mackenzie and Dawson Rivers. These rocks consist of close packed pebbles
and cobbles of indurated, buff sandstone in a sandy, argillaceous matrix.
They overlie thinly interbedded lithic quartz sandstone and clay-pellet
siltstone.

Conglomerate of a different type crops out near Edungalba. It
congists of well rounded, flattcned hard lithic fragments, mainly of small
to medium pebble size, scattered in a sheared silty matrix. The pebbles
are aligned parallel to the shearing. Yomewhat similar conglomerate crops
out east of Rio Homestead.

The source of these conglomeratcs is not known. Neither do we
know the significance of conglomerate occurring near the western margin

of the Eastern Region, a straight boundary which may be an important, struc-

turally controlled lincament.

Calcareous siltstone and sandstone are relatively rare in the
Middle Bowen Beds in this areca. These rock types are commonly fossilifer-
ous and many of their outcrops are marked on the map as fossil collection
localities. They crop cut in the Thuriba arca in Leura Creek and in the
Strathmuir area. Unfossiliferous limestonce lonses and pods are enclosed
in sheared siltstone in Balcomba Creck, and calcareous pods or concretions
are found in siltstcne in many arees. Fossiliferous limestenc, calcareous
tuff and tuffacecous calcarcnite are common at the basc of the Middle Bowen
Beds overlying Lower Bowen Volcanics. Richly fossiliferous limestone is

well developed a2t this stratigraephic level near Yatton Homestead.

Bedded volcanics and tuffaceous sediments are included in the
Middle Bowen Beds at a few places near the contact with the Lower Bowen
Volcanics. These include lithic crystal tuff, vitric tuff and tuffaccous
sandstone. They are similar to some of the arcnites in the Middle Bowen
Beds but generally contain no quartz grains and & greater proportion of

matrix. Thesc bedded volcanics are usuzlly minor components in a
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dominontly sedimentary sequence. However, north of Tartarus Homestead,
they constitute most of the basal few hundred feet of Middle Bowen Beds.
On the St. Lawrence 1:250,000 3h3et the boundary between the Middle Bowen
Beds and the Lower Bowen Volcanics should have been located higher to

include these velcanics in the lower unit.

Structure and Relationship

The type of folding in the various areas in the Eastern Region
arc discussed in the section on Structural Geology. In brief, it con-
sists of moderate folding with dips less than 300 in the Tartarus area
and near the Lower Bowen Volcanics, east of Strathmuir. In the Leura area
the folding is tighter with cross folding producing a dome and basin
pattern; no overfolding is present. Elsewhere, the beds arc tightly and
complexly folded and overturned, and are sheared,; jointed and faulted.

The Middle Bowen Beds conformably overlie the Lower Bowen Vol-
canics. In meny places; this boundary is clearly marked by marine,
commonly fossiliferous sediments overlying massive volcanies. In other
placos for example the Tartarus Homestead arez, the top beds of the Lower
Bowen Volcanics are bedded volcanics and tuffaceous sediments which are
difficult to distinguish from the Middle Bowen Beds. In such oapes, the
boundary is placed between dominantly volcanics below and dominantly marine
sediments above.

The contact between the Middle Bowen Beds and the Rockwood
V¥olcanics was seen at only two localities: in the Fitzroy Rivery; 10 miles
north-east of Rookwood Homestead; and west of the Boomer Range, 8 miles
north of Rookwood Homestead. At both these localities, the Middle Bowen
Beds were conformable on the Rookwood Volcanics. The actual contact was
similar to that between Middle Bowen Beds and massive Lower Bowen Volcanics.
The relationship betwoeh the Middle Bowen Beds and the three arcas of out—
crop of Undifferentiated Palacozoic Beds are not clear. They are discussed
in the soction dealing with the Undifferentiated Palacozoic Beds. Silt-
stone and sandy siltstone of the Middle Bowen Beds crop out near the
ultrabasic complex west of Marlborough. The actual contact is concealed.
The lack of metamorphism suggcsts that the Middle Bowen Beds are unconform-
ably younger. The contact may be faulted.

Volecanics, of possibly Mesozoic age, appear to be unconformable
on the Middle Bowen Beds in the socuth-east corner of the Duaringa 1:250,000
Sheet Arca. The little bedding seen in the volcanics was ncarly flat-
lying; the Middle Bowen Beds are tightly folded and steep dipping. The two
crop out within 20 yards of one another but were not scen in contact. The

volcanics appeared to be the younger of the two.

In the Strathmuir aren,; the Lower Crectaceous Styx Coal Mcasures
are unconformable on the Middle Bowen Beds. Further south; west of Redbank
Homestead, small areas of mainly conglomerate, containing Lower Cretaceous
plants, unconformably overlies the Middle Bowen Beds. ZHlsewhere; unfolded
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Tertiary sediments overlie the unit in a number of places.

Environment of deposition

Merine fossils are sufficiently widespread to indicate that the
Middle Bowen Beds are in the main a marine unit. The fossiliferous lime-
stone occurring ncar the base of the unit suggests initial shallow water
conditions. However, the apparent thickness of the unit, the abundance
of lutite, the rcgular bedding and the lack of shallow water structures
suggest that most of the unit was deposited in moderately deep water in
a rapidly sinking trough.

Neither the environmental significence of the conglomerate on
the westorn margin of the Gogengo-Strathmuir area nor the source of the
conglomerate fragments are known. The conglomerate is generally immature,

which argues against a distant source.

Palaeontology and Age

Nineteen fossil collections were made in the Middle Bowen Beds
of the Eastern Region. These collections are described in Appendix 1.
Most of thosc from the northern part of the Region belong to Fauna II,
associated with Unit A in the northern part of the Bocwen Bagin.  The-
fossils collccted in the Thuriba area are younger; they beluong to Fauna
III or are high in Fauna II., The Middle Bowen Beds of the Eastern Region
are time equivalents of Units A and possibly B, but differ in lithology.

Severel collections, perticularly Dul022 (Leura Creck) and
81346 (St. Lawrence Area) were made near the base of the Middle Bowen
Beds and are difficult to distinguish from Fauna I, associated witk the
top part of the underlying Lower Bowen Volcanics. The differences be-
tween FaunssI and II are minor, indicating that there is no time break
of any consequence between Lower Bowen Volcanics and Middle Bowen Beds.
This is contrary to the opinion cxpressed in the'Geology of the Mt. Coolon
Shect area)) (Malone et _al, 1961). Possibly, there are local discon-
formities.

Collections Du 745, and Du 686 were made near the base of the
Middle Bowen Beds. The two localities arc 8 miles apart, on opposite
flanks of an anticline of Lower Bowen Volcanics near the southern edge
of the St. Lawrcnce Shect area Du 745 is near Apis Creck and Du 686 is
north of Tartarus Homestoad. Collection Du 686 is either Fauna III or
Feuna II; Du 745 is dcubtfully located but mey be high in Founa II. It
appears to be younger than collection DulO22A.  Below the fossil local-
ities arc thick sequences of beddod volcanics, mapped as Lower Bowen
Volcanics and overlying massive volcanics.’ The Bedded volcanics are
possibly time equivalonts of the lower part of the Middle Bowen Beds. The
top of the massive volcanics within this structurc may be equivalent in
time to the'top of the massive volcanics cropping out in Leura Creck, 20
miles to the south-east. The Leura Creck voleanics arc overlain by
fossiliferous Middle Bowen Beds frem which collection Du 1022A (Low
Founa II) was madc. The scguence above Du 10224 is entirely marine
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sediments. The relatively young faunas at the base of the Middle Bowen
Beds in the Apis CUreek and Tertarus Homestead areas indicate that vulcanism

continued longer in this area than elsewhere.

Five collections werc made in the Thuriba arenjy most of the
fossils collected are distorted and are not ezsy to compare with fossils
from other localities. The collections appear to be closcly comparable
and represent either Founa IIT or are high in Fauna II. The fossiliferous

sediments in the Thuriba area are underlain by unfossiliferous (?) Middle

Bowen Beds which are similar in lithology to the beds in the Leura Creck aroca.

The fossils collected in the Eastern Region axs mainly Artinskian
(Lower Pormian) in age. They may extend dowm into the Sakmerian.

UNDIFFERENTTATED PALAFOZOIC BIDS

Rocks cropping out in three scparate areas in the eastern part
of the Duaringa Shecot area arc included in this unit. The rock typos
include greywacke, mudstone, siltstone, trachyte, andesitic agglomerate,
lithic-crystal tuff and mica phyllite. liost have undergoné low grade
rogional and dynamic metamorphism and some have been thermally metamorphosed.
They are moderately to tightly folded and overfolded in places.

The stratigraphic position of these beds is not kmown. Their
structural complexity end degree of metamorphism indicate that they were
invo%;p?zggbjhe main o?ogenic phase and are almost certainly yeunser—bthen
Permian, » Their rclationship to the Middle Bowen Beds is unknown. They
arc separated from that unit mainly on lithologies.

Distribution and Topography

The unit crops out in three areas, near Rookwood Homestead, and

near Grantleigh and Edungelba Sidings.

The Rookwood area is a north-north-west trending, crescent shaped
arca about 4 miles west of Rookwood Homestead. In this arca the unit dips
consistently cast at 10° to 350. The shallow dips and resistent litholo-
gies produce a serios of prominent, cast sloping cuestas which decrcase in
height from west to east. The topography and the open woodland and dense
grass covor developed dn the unit produce a photo pattern very different
from that of the lMiddle Bowen Beds to the west. Thoe Rookwood area haos a
straight boundary on the east against Cainozoic sediments.

The Grantleigh arca is the largest. It extends for about 4 miles
south-west of Grantleigh along the highway and extends north-west to the
Fitzroy River and south-east boyond the eastorn boundary of the Duaringa
Sheet. This arca is the eastern part of the Gogango Range. It consiste
of rugged, moderately to deeply dissccted hills thickly covered by scrub
and timber,

The Edungalba aree consists of about 10 square miles of high,

moderately dissected hills covercd with dense scrub and timber. It is
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located about threc miles east of FEdungalba, and extends south %o the
highway.

Lithology
The Undifferentiated Palacozoic Bods consist of greywacke, mud-

stone, siltstone, tuffaceous sediments, tuff, agglomerate and mare flows.
The sediments are mainly fine groined arenites, Gominantly greywacke, and
muéstone and siltstone. Groywacke and siltstone are commonly thinly

interbedded and contain carbonzceous laminze.

The greywacke is a fine to medium grained, buif, thin-bedded to
massive, cross-bedded, semi-friable rock grading into mulstone in places.
It consists of up to 50% of fine grained, usually recrystzllized micaceous
matrix. The clasts are rounded to subangular. The most abundant is quartz,
usually containing abundant minute inclusions and, in one specimen,; small
cuhedra of epatite. Plogioclasc and microporthite clasts and lithic frag-
ments are about equal in abundance. The lithic fragments include fine-
grained voleanics, chert and mica phyllite. One specimen cxamined contained
rare, broken euhedra of zircon. All the specimens examined had undergone
low grade regional metamorphisms in one specimen, porphyroblasts of muscovite
and chloritc had grown.

The greywacke is similar to a few specimens in the Middle Bowen
Beds.  Generally, it differs from the Middle Bowen Beds arenites in contain-

ing a much greater proportion of matrix.

Other sediments in the unit include grey, green and buff siltstone,
sheared, jointed and quartz veined, and probably tuffaceous in part. Two
specimens of siltstone examined had been metamorphosed to mica phyllite.
They consist of fine grained clasts or interlocking anhedra of quartz and
feldspar in a fine reorystallized micaccous matrix displaying a preferred
orientation. The mica is biotite in one specimen; and sericite, muscovite
and chlorite in the other. One specimen had undergone two periods of
dynanic metamorphism with the stresses acting normcl to one'another, pro-
ducing two prominent schistosity directions marked by alignment of iron-
stained mica flakes. In one direction, the mica flakes are alignod in
straight lincs; in the other, they form a chevron pattern.

In places the unit includes thinly interbedded grey-vhite,
micaceous fine greywacke or tuffaccous sandstonc; groy-greon very fine
greywacke and grey-green to buff silsttone and mudstone. These sediments
cleave very readily parallel to the beddings some have a well developed
schistosity normal to the bedding. Thick units of buff-yellow siltstone
crop out in places; thesc are very closely cleaved and split into sheets

during weathcring.

Sediments cropping out near the sastern margin of the Rockwood
area have been affected by contact as well as recgicnal metamorphism. One
rock type is a sandy hornfels consisting of quartz, feldspar and lithic
grains, some of which are recrystallized, set in a hornfelsed quartzo-
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feldspathic matrix. The contact metamorphism is thought to have been

caused by the granodiorite intrusion cropping out two miles to the east.

The intervening area is occupied by Cainozoic sediments.

The volcanics are mainly lithic erystal tuff, fine to very coarse-
grained; massive to thin-bedded and, in places, 1ntorbedded with siltstone.
Their clastic content ranges from 20% to 90%; it may be/EOmlnantly lithic
fragments or of dominantly feldspar fragments. The lithic grains include
acid to intermediate flow banded extrusives and crystal tuff. The feld-
spars arc commonly sericitized and recrystallized.  Most of these rocks
have beon slightly metamorphosed producing recrystallizotion of the matrix.
They arc commonly sheared and many possess a distinct foliction at an angle
to the bedding. Stringecrs of mica, epidote and calcite parallel the foliat-
ion in places. :

Agglomerate crops out west of Grantleigh Sidings. It is a massive,
poorly sorted, very coarsc grained rock. One specimen consisted of red,
partly recrystalliged fraogments of porphyritic andesite set in a hornfelsed,
cryptocrystalline to fine greined matrix of possibly andesitic crystal
tuff. Volcanic conglomerate crops out in the same area. It is a massive,
very coarse-grained, greenish-groy rock with a distinct foliation. The
long axes of the fragments are aligned parallel to the foliation. The
fragments comprisec about 80% of the rock and consist of acid volcanic ex=-
trusives and minor crystal tuff. The matrix consists of recrystallized

quartzo-feldspathic material with a lincation parallel to the foliation.

Metamorphoséd trachytc crops out in the Rookwood arca. It is a
dark greenish-groy, silicified, schistose rock consisting of about 25% of
subhedral to anhedral oligoclase and minor potash feldspar phenocrysts set
in a pilotaxitic groundmass. The groundmass contains mica flakes aligned
parallel to the flow direction. The rock is cut by several fine siliceous

veins, normal to the schistosity.

Structure and Relationships
In the Rookwood aren, the unit dips east at 10° to 35°, It is
separated by fairly straight; possibly faulted boundaries and two elongate

intrusives from stecply dipping Middle Bowon Eeds to the west. The differ-
ence in the structures of the‘Undifferentiated Palaeozoic Beds and of the
Middle Bowen Beds and the possibly faulted boundaries suggested that the
Rookwood area might be a thrust block. However, on the ground, similar

rock types wore found on both sides of one possible fault boundary.

The unit is separated from the Middle Bowen Beds because its
lithologies and structure are different from those of the Middle Bowen Beds.
In addition, they have undergone more dynamic, regional and thermal mcta-
morphism thaon the Middle Bowen Beds to the west. This may be due to
thermal and dynamic metamorphism associated with the intrusion of the
granodiorite mass to the east and necd not imply that they are older than
the liddle Bowen Beds. The western boundary faults of the Rockwood area are
arranged concentrically with respect to the intrusion ond may be the result

of the intrusion.



Photo Plate 4:

Folding in Undifferentiated Palacozoic Bods.
Road Cuttings, Gogango Range, four miles
west of Grantleigh Siding.

Normal folds

(Neg.No.g/5352).

Recumbent folds.



L

48.

The structures in the Grantleigh area are much more complex, The
dominant dip is between 40° and 700 to the east but in places is ov%ﬁégfned.
The variation in type of folding is shown by the two photos opposite/page
The upper photo is of part of a series of normal folds with flank dips about
30° and vertical axial planes. These beds are offset by numerous normal
faults; to the east, the sequence. resumcs the regional ecast dip. The lower
photo is of tight, recumbent folds with all flanks dipping cast and axial
planes dipping at 15° to the north-north-cast. Tight minor folds of this
type are common in the area. They may be minor folds on the flank of a
largo, overturned fold or may have develcped, associated with thrust
faulting, during tho overturning. Faulting, shear zones and quartz veining
are common in this area.

In the Grantleigh area, groywacke, nudstone, sheared siltstone ani
phyllite constitute most of the unit; a thick, east dipping sequence of
agglomerate and crystal tuff crops out near the castern margin. Between the
Grantleigh and Edungalba areas of Undifferentiated Palacozoic Bods is a thick
sequeonce of ecast dipping, thick bedded, lithic quartz sandstone. The trend
of this sandstone can be traced on the airphotos to the nocrth, It is on
strike with similar sandstone mepped as Middle Bowen Reds north of the
Fitzroy River. Accordingly, it is included in the Middle Bowen Beds in this
area. Its relationship tc the Undifferontiated Palaeozoic Beds is unknown.
The sandstono seoquence is dipping east at between 45c and 750, but no
ovidence was found to indicate which way it was facing.

The Undifferentiated Palacozoic Beds of the Grantleigh areca are
separatod from the Middle Bowen Beds on lithology, particularly on the
presence of groywacke as the main erenite. Quartz lithic sandstone is the
main arenite of the Middle Boweﬁ Bads,

The Undifferentiated Palacozoic Beds of ths Edungalba area are
dominantly bedded lithic crystal tuff and sheared siltstone and phyllite.

The predcminance of primary vdélecanics distinguishes them from the Middle
Bowen Beds. The unit crops out in aroad cutting beside the highway, out by

a thirty-yard wide, east dipping, shear zone. Within the shear zone, |
breceiated tuffaceous siltstone is intruded by numerous quartz veins. Volcanics
on @ithor side dip shallowly towards the shear zone. Fine-grained tuffs and
siltstone, between thick beds of coarse tuff, are cut by numerous small shears
inclined at about 45o to the bedding; the shears are vory small low angle
thrusts, indicating compression from the east. About one hundred yards south,
in a creck, probable Middle Bowen Bads arc dipping vertically. Thc reason
for this structural difference is not known; the Middle Bowen Beds are cone-
siderably less competent which may explain it.

The relationship of the Undifferentiated Palaeozoic Beds to the
liddle Bowen Beds in the Gogango Range is not known, The area is structurally
vory complex and, despite the generally gocd outcrop, it was not possible to
establish the relationship. Unfortunately no fossils were found in the area,
The two units have somo lithclogies in cormion, have generally similar tectonic

and motamorphic histories, and are closely associated. Probably both belong
to the same, major depositional cycle.
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A possible correlate of the Undifferentiated Palaeozoic Beds are
the Owl Gully Volcanics of the Yarrol Basin.

The Undifferentiated Falasozoic Beds are mainly water lain sedi-
ments, probably marine though there is no conclusive evidence for this.
Some of the clasts in tho arenites suggest that the unit wae derived from a
partly granitic and metamorphic provenance. ‘

The age of the unit is not known. A Permian age for the unit in
the Grantleigh and Edungalba areas scems likely; the unit in the Rockwood
area may be older.

The thickness is not known but about 3,000 feet is possibly
present in the Rookwood area. '

UPPER BOWEN COAL MEASURES

S Ty

The Upper Permian Upper Bowen Coal Measures crep out in large
areas of the Duaringa - St.Lawrence arca. The formation consists of intcr-
bedded argillaceous and arenaceous lithic sediments,calcarecous and tuffac-
eous in places, impure limestone and coal.

The formation is about 3,500 feet thick. It
overlies the Middle Bowen Beds with a transitional contact, and is overlain
apparently conformably, by the Triassic Rewan Formation. The formation is.
tightly folded in a belt extending from the south-cast to the north-west
of the region, and gently folded in the western half of the region. -

Nomenclature

During the regicnal survey of the Bowen Basin the Upper Bowen Coal
Measures have been mapped in the Clermont, Mount Coclon, Emerald, Bowén,
and Mackay 1:250,000 Sheet areas (Veevers,et al, 1961: Malone et al, 1961:
Veovers et al, 1962; Malone et al,1962; Jensen et al, 1962). In parts of
these areas, equivalents of the Triassic Rewan Fermation are included in tFe
Upper Bowen Coal Measures. In the Duaringa - St.Lawrence area the nano
'Upper Bowen Coal Measures' is restricted to the Upper Rrmian Coal Measu?es
and the Triassic Rewan Formation is recognized as a separate unit. _

The published informal name Upper Bowen Coal Measures is retained
because the Upper Permian Coal Measures in the Duaringa - St.Lawrence arca
are: (1) in the same stratigraphiclhorizon as the Upper Bowen Coal Mcasurecs
in the type arsa in the northern part of the Bowen Basing (2) closely
similar lithclogically to the rocks in the type arcay they are almost
certainly continuous frem the type area to the Duaringa - St.Lawrence area.
(The Burngrove Member of the Upper Bowen Coal Moasures is mapped only in
the Duarings Shoet area)

The Upper Permian - Triassic nomenclature of this report is com-
pared in the following table with tho nomenclature uscd in provious reports
on the ncrthern part of the Bowen Basin (Malone gt al 1961 and 1962) and
with the nomenclature used by other workers in the Duaringa - St.Lawrence

arca.
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DISTRIBUTION AND TOPOGRAPHY

The Upper Bowen Coal Measures crop out extensively in the
western half of the arca. Two distinct areas of outcrop, representing

diffcrent tectonic environments, arc discussed separately.

1. A slightly sinuous north-west trending belt, about five miles wide
ncar Carfax Homestcad, and fiftecn miles wide near Dingo.
This arca will be referrcd to as the "Carfax-Dingo Belt".

2. Much of the arca west of longitude 148°55' in the Duaringa Shoet and
the extremc south-west corner of the St. Lawrence Sheet. This area

will be rcferrcd to as the "South-west Area'.

Carfax-Dingo Belt

The Upper Bowen Coal Measures form gently undulating country
with broad shallow valleys; the best cxposurcs occur along creek courses.
Thick black clayey soil; supporting dense brigalow scrub, commonly occurs
along interfluves. Where soil cover is thin, the lithologies control the
vegetationy the beds are tightly folded and long; narrow rows of trees of
different types but commonly brigolow, with narrow belts of low secrub and
grass in betwecn, delineate the trends of the stceply dipping beds. On
air-photos the bedding trends are very marked; individual beds can be
traced for several miles, and structurcs casily delincated.




Photo Plutedj:

Fossil wood. Upper Bowen Coal Measures
seven miles cast of Wilpeena Homestead.
(Neg.No.g/5354).

Coal Seam in Upper Bowen Coal Measures,

German Creek, St.lawrence Shaet arca,
(Neg.No.g/5103)
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South-west Area

The Upper Bowen Coal Measures in this arca form gently undulating
country with variable trce cover. The trends of beds, visible on air-
photos where soil is thin can be traced for several miles. The beds are
gently folded and have wide outcrops; hence the air-photo pattern is
different from that of the Carfax~-Dingo Belt.

Lithclogys

The Upper Bowen Coal Measurecs consist of a rapidly alterhating
soquence of sandstone, siltsione, nmudstone, impurc limestone, tuff, chert
and ccal. DBeds are commonly only a fow feet thick, rarely exceeding
fifteen fcet.

Lithic sandstone is the dominant rock-type in outcrop. The sand-
stone is drab green, grey, and brown, fines to coarse-graineld, and noderate
to poorly sorted; grains are angular tc sub-roundod, Lithie (deminantly
volcanic) content is high, quartz low; somc sandstone is feldspathic, and
sore tuffaceous. Much of the sandstone coentains a high proportion of
calcareous detrital grains and calcite in the matrix, commonly segregated
into ovoid concretions and lenses with fontainsbleau texture. Large logs
of fossil wood are commonly associated with coarse, pebbly, festoon—
bedded sandstone. (See photo plate 5). Thin layers of mud pellets and
flakes are found in sandstone; also mascerated carbonised plant fragments
are CUImcI.

Siltstone and nulstone are olive grecn and black rocks, hard
and cherty in places; some beds consist of interlaminate green siltstone
and black rudstone, the siltstone laminac being calcarcous. The laminac
are impersistent, either lensing out or being cut cut by micro-faulis énd
small-scale cross~bédding. Soft, black, grey, and greenish shale, commonly
with carbonised plant remains is alsc present,

Dark blue limestone, weathering khaki, crops out as thin beds
an® lenses. It contains much silt and mud and; in places, bands of black
pyrite crystals. A fow beds of fine-grained white vitric tuff are present
in the sequence; tuffaceous naterial is presont in nmost of the clastic
rocks. Thin green and grey cherty beds, containing layers of well-
praserved fossil leaves and stons, are common throughout the sequence.

Coal crops out poorly but is known, from bores, to be present
throughout the sequence; seams are up to thirty feet thick. The coal in the
south-west area is commonly sub-bitumincus with good coking qualities; in
the Carfax-Dingo Belt, it is semi-anthracite. Ccal seams crop out in
German and Roper Creeks in the St.Lawrence Sheet area, anﬁ in the Mackenzie
River at the junctions with Oaky and Blackwater Crecks and near Carnangarra
Homestead. (See photo plate 5).

Sandstone is cormonly: ercss-bedded and, in places, festoon-bedded.
Ripple marks are absent. BSmall-scale cress-bedding and slump structures
are common in the inter-laminate silt-shale beds. The slunp structures
consist of rolled-up, and contorted laminac, and small masses of inter-

ningled mud-silt fracticnsj small-scale faults and small silt dykes are
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associanted with the slump structures. In the coarser sediments, lenses and
concretions of impure limestone with irregular, contorted bedding are
probably slump rolls. Graded bedding was noted in several sandstone, qg@
siltstone beds, L

Bods of medium to coarse-grained white quartz sandstongs arg mapped
near the nase of the Upper Bewen Coal ileasures in the South-west. Areajs fhey
can be traced for several miles and are delineated on the map. T B

The lithologies and relationships of the Upper Bowen Coal Meégures
of the South-west Area are illustrated in a small section (Text figurglq)!
measured in Gorman Creek. '

Structure and Relatlonshlp '

The Upper Bowen Coal Leasures conformably overlie the Mildle Bowen
Bedss the boundary is transitional and dlfflcult to place accurapoly. Thq
formation appears to be conformably ovorlain by thu Rowan Formation with |
a possibly transitional boundary., Tho form tion oceurs- in two differunt
tectonic environments which coincldo w1t1 the two areas of utcrgp discussed
above. The Carfax - Dingo Belt is a.zgna of steep dips, and élosé3 ?igﬁff
folds whereas tho South-west Area is 5.§bne @f,shallow dips, and'brbad;~ 
gentle folils. ' a '

The striks in the foldod belt is slightly sinuous, in tho southern
part it is 160°, in the central part 150°, and in the northern part 155°.
The fold axes are straight. Flank dips are very veriable; in the cast and
central parts of the zone dips are commonly between 450 and ?50, but slight
over-turning and flank &iﬁs as low as 30° are alsc present. ﬁlohg the h
western edge of the #one, notably between Barwon Park Homestead and Foxleigh
Homestead, flank dips are much shallower comuonly falling in ‘I:hc-:;' range 50, '
to 30°. "

are

The structurcsin the tightly fclded zonq/oommonly stceply plunging
narrow domes and basins, scveral miles leng and less than half a mile wide,
The amplitude of the folds is variablej ih some anticlines tho base of the:
formation is exposed with outcrops of Middle Bowen Beds in the cbres.:Sgall
en echelon folds with amplitudes of soveral hundred feet 1lio onthe flanks |
of largar folds; the small folds are iscclinal, and several arc W1th1n
distance of a few hundred yards across strike, nctably a few miles north of
lielmoth Homestcad, The best exposures of tightly folded Uppoer Bpwen Coal
Mecasures are found along the banks of the Mackenzie River, west and cast of
the Dingo-Barwon Park road crossing, The folds exposed west of the crossiég
have east-dipping axial planesj $he west limbs of some anticlinep are
slightly overturned. The crests of the folds are sharp and the ﬁknees“ of
monoclines are acute angles. Small, plunging folils are imposed ;n the
flanks of large anticlines, The sediments within this zone of tight folding
are mildly indurated and jointed in places but not shgared. They contain a
few thin quartz veins along bedding planes. Few faults are mapped in the
zcneg aLparcntly faultlng was 1ooally? but possibly important regicnally.



Photo Plate 6:

Animal q tracks on siltstone surface.
Burngrove Member, Upper Bowen Coal lMeasures.

Six miles north of Cooroorah Homestead.

(Neg.No.g/5349)

(Neg.No.g/5347).
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The structuresarc genérally broader between Barwon Park and
Foxleigh Homesteads, and north-cast of Warwick Homostead; some elongate
domes, notably a few miles north of Barwon Park Homestead, probably have a
few hundred feet of closurc.

Upper Bowen Coal Measures are sxposed in the cores of tight anti-
clines in the Bluff area; surrounded by Rewan Formation. Shallow east
dipping thrust faults are cxposed in the workings of the Excel Mine at Bluff,
displacing Upper Bowen Coal Measures, The small throw of these faults
indicates pressure from the cast, :

The Upper Bewen Coal Measures of the South-wost Area are gently
folded. A major undulating anticline trends sinuously north and north-cast
across the western part of the Duarings Sheet area. Middle Bowen Deds crop
out in three large culminations on tho anticline which are from south to
north, the Comct, Redrock, anl Big-Churchyard Culminations {Derrington &
Morgan, 1959z and b). The Upper Bowen Coal Measures overlic the Middle
Bowen Beds, and dip off the structures at 5O to 10°, The Lolehan and Four
Mile Anticlines were mapped in the Upper Bewen Coal Measures by Derrington
& Morgan (1959a) south of the Comet culmination. East of the anticline, a
regionsl east dip in the Upper Bowen Coal Heasures is interrupted by many
small, low amplitude folds with axes parallel to the regicnal strike. The
folds produce local west dips of 20° but their closure is small. The Upper
Bowen Coal leasures are folded into a broad syncline north-west of the Big

Churchyard Culminaticn. Scuth of this syncline, notably around Talagai

~ Homestead, the Upper Bowen Coal Measurcs are folded intc gentle domes and

basins with small closures. North-west of a line joining Girrah and Jellinbzh
Honzesteads the folding is transiticnal between the gentle structures af the
South-west Arca and the tight folds of the Carfax-Dingo Belt.

Faulting appears to be minor in the South-west Area as in the
Carfax-Dingo Belt; small faults can be discerned on air-photcs where the
faults offset strike trends. North-east trending alkaline trachyte dykes
and probable sills intrude Upper Bowen Coal Measures north-east of Warwick
Honestead and west of May Dovms Homestead; they are probably Tertiary.
Basic dykes and sills, probably Tertiary, intrude the Upper Bowen Coal
lieasures in the Cooroorah Homostcad and Minnie Creek areas.

The structure relationghip of the Upper Bowen Coal Measuros o
the Iiddle Bowen Coal Measures and the Rewan Formation are discussed in the
scctions describing these formations. |

Environment of Deposition

The Upper Bowen Coal leasurss were deposited in a spasmodically
subsiding freshwater or brackish water basin, with possibly restricted access
to the sea at times. The enviromment favoured the preservation of plant
remains and apparently inhibited the presence of marine fossils. The rapid
alternations of arenites and argillites suggest an active margin to the basin.
The coal scams indicate periods of slow scdimentation and probably swamp
conlitions. Some of the coals are drift coals, formed in swamps to the west

and swept into the basing drift coals also require slow clastic
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sedimentation. Poriods of slow sedimentation alternating with poriods of
coarse clastic sedimentaticn and slump structurcs indicate spasmodic, rather
than gradual, subsidence, Similarly, graded beds and mud clasts in sandstone
beds suggest turbidity current deposition. The cherty leaf beds are fine
siliceous ashstone containing layer upon layer of very well preserved leaves.
The rapid deposition of these beds, and their siliceous content are rcspons-
ible for the good preservation of the leaves. The presence of tuffacecus
sediments and vitric tuffs in the Upper Bowen Coal leasures indicates con-
teriporanecus vulcanism,
Thickness

The thickness of the Upper Bowen Coal Measures is difficult to
egtimate. The formation is probebly about 3,500 feet thick in the South-west
Arca. It is probably thicker in the Carfax-Dingo Belt although no estimate
was nmade.

Age and Palseontclogy

The formetion contains abunlant plants and numerous collections
were made and aro described in Appendix 5. The plants indicating a Pormian
to Triassic age, include; Glossopteris indica Sch., Glossopteris
angustifolia Bgt., Glossopteris ampla Dana. The Upper Permian age of the
Upper Bowen Coal Measures is based on palaeontological and palynological

evidence from the underlying and overlying formations. The uppormost part
of the Middle Bowen Bels contains marine fossils of late Lower to early
Upper Permian age. Spores from the overlying Rewan Fermation are Triassic.
A few spores from the top cf the Upper Bowen Coal Measures are not specific-

ally diagnostic but indicate Permian, rather than Triassic age.

BURNGROVE MEMBER

Surmary
. The Burngrove lMember consists of 300 fset of deminantly grey-sroen
giltstone with interbedded sandstone. It is in the western part

of the Duaringa Sheet area, dipping cast off the Comet Platform. The member
ig distinguished from the rest of the Upper Bowen Coal Measures by the absence
of thick, festoon andcross-bedded sandstone units with fossil wood. It
represents a period of slow, quiet sedimentation near the margin of the basin.

Nomenclature

The name is introduced in this report. It is derived fron B%ﬂ%: ove
Creck in the south-west of the Duaringe 1:250,000 Sheect area. The type/is
along Burngrove Creek, scuth of the Central Railway, at Lat.23°35'45"3.,
Long.148°46'30"E. No sections were measured. The unit was first reccognised
as a mappable unit by geologists of the Utah Developmont Company in their

detailed mapping and drilling of tho Blackwater area.



Distribution and Topography

The member occupies a long, narrow strip extending for fourtecen
niles scuth and south~ecast from the Central Railway and for thirty-five
miles north. To the scuth, the unit disappears unler Cainozoic scdiments,
In the north-west of the Duarings Sheet area, the unit ceases to be distinct.
In goneral, the unit produces a very subdued topography. Most outcrops are
found in creeks.

Lithology

Siltstone is the deminant lithology. It is green to grey-green,
well-bedded to messives in places it is thinly interbedded and inter-
laminated with dark carbonaceous siltstone, and fine grained, calcarcous
lithic sandstone. The siltstone contains abundantmasocrated plant debris
and in places, well preserved plants. In a few ocuterops, the siltstonc is
hard and cherty, and grey-green tc white. It commonly has a nodular weather-
ing surfacc.

Calcarcous lithic sandstone makes up almost half the wnit. It is
medium hard, fine to coarse grained, very well bodded and sorted, and con-
tains abundantmascerated and carbonised plant material. Fine sandstono is
comrionly thinly interbedded with grey-green to dark siltstonc, and carbonac-
eous siltsténe; these sediments show very small scale interfingering and
slumping.

The sandstone ceonsists of sub-rounded to rounded lithic grains,
mainly vitric tuff, slightly in excess of euhedral grains and broken laths
of feldspar, mainly andesine. The feldspar is commonly partly replaced by
calcite. Euhedral quartz grains comprise 5% to 10% of the rock. Optically
continuous calcite cements the grains together and may comprise up to 25%
cf the rock. Many specimens show fontainebleau structure in the hand
specimen. Irregular bands of argillaceous material are present in some
specimens.

Yellow brown, sandy or silty limestone crops out as irregular
lenses in the sequence.

Structure and Relaticnship

The unit is included within the Upper Bowen Coal Measures,
approximately 1,000 feet above the base; between the two main coal bearing
sequences. liapping the Burngrove lMember assists in prespecting for coal.
In particular, the thick seam being prospected by Utah Development Company
is present in a known stratigraphic position above the Burngrove Member.
Regionally, it is part of a sequence dipping shallowly east and north-cast
off the Comet Platform. Locally, the unit is involved in ninor folding
and may dip at angles up to 250.

Environment of Deposition

The Burngrove Member probably represents a pericd of slow, quiet
sedimentation. It lacks the coarsc clastics, the fossil tree trunks,; and
the intease cross-bedding and festoon bodding of the Upper Bowen Coal
Measures, above and below, Animal tracks are preserved on an extonsive
surface in the unit, six miles north of Coorocrah Homestecad (see photo

plate 6). This surface was probably abovc water level at the time the tracks
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were made. The Burngrove Member was possibly deposited in shallow water
near the margins of the fresh or brackish basinji the depesiticnal arca was
possibly an interfluve hetween rivers supplying detritus to the basin. The
coarse clastics above the unit indicate that the environment of the
Burngrove lember was short lived.
Thickness
Detailed mapping and drilling by Utah Development Company

indicates a thickness of threo hundred feet for the unit. It nay be
thicker in the northwest of +the Duaringa Shect area where the unit contains
a proporticn of coarse clastics and wherc toward the north it loses its
identity. '

falacontclogy and age

The unit contains a fossil flora including Glossopteris conspicua,

Feistriantel, G.browniana Brong., G.indica Sch., G.angustifolia Brong.,

Sphenopteris lobifolia Morris. These are of Permian to Lower Triassic age.

The units stratigraphic position indicates that it is Upper Pormian.

UNDIFFERENTIATED PERMIAN ROCKS

'Scatterod outcrops of Permian rocks occur in the area between
Carfax, Warwick, and May Downs Homesteads, and north-west of Warwick
Homestoad. Tho outcrops form low undulating country, with thin clay soil
cover supporting thick timber, mainly brigalow; exposures are poor and
cenfined to creeks, The beds are tightly folded and bedding trends are
visible on air-photos.

The beds consist of Middle Bowen Beds and Upper Bowen Coal
Measures, but outcrop is too poor to map them separately. Most outcrops
are of drab grey, and greenish sandstone, commonly lithic and calcareous;
some sandstone is quartzose, containing worm tubes. Drab coloured siltstone

and rudstone,; commonly cherty and shaly, arc also present,
The rocks are steeply folded being part of the folded zone of

Mildle Bowen Beds and Uppor Bowen Coal Measures described above. Dips are

generally steeper in thoe outcrops in the east. Thicknesses are not knovm.

REWAN FORMATION

Surmary
The Lower Triassic Rewan Formation crops cut in the southern half

of the Duaringa Sheet area. It censists of about 1,500 fcet of thick beds
of chocolate-ccloured mudstone interbedded with lithic sandstone. It is
disconformebly overlain by the Clematis Sanistonc and conformably overlies
the Upper Dowen Coal lMeasures. The formation is tightly and incompetently
folded on the east limb of the Mimosa Syncline and gently folded on the west
limb.
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Nomenclature

The name Rewan Formation was first published by Hill (1957)
who based her account on tho Jork of Shell (Shell [ Queensland 7
Development Pty.Lirited, 1952)/after Rewan Homostoad in the south-cast
corner of the Springsure Sheet arca. In this area,which is the type arca,
Shell were able to split the formation into upper and lower units. Tho
lower unit, Shell's 'Lower Rewan Group' is absent in places, has an averagc
thickness cf 300 feet and a maxzimun of 900 feet. 'It is characterized hy
coarse , often false~bedded 2md sometimes calcareous polygenic sandstones
and grits. Thin intercalations of argillaceous beds, chiefly of chocolate
brown clays,; also occur. Tho strong variaticns in thickness sugaests that
the Lower Group is a facies of the Upper Rewan' (S.Q.D.s 1952, p.36).
Shell's Upper Rewan Group is described in the same report as 'on an average
about 1,700 feet thick and is chiefly a complex of unbedded chocolate
colcured clay. It is locally indian-red, with occasional intercalations cof
grey, white or green silty bands. Non-persistent beds and lenses of sand-
stone are frequently intercalated in the clays.'

Prior to the present survey the Rewan Formation was mapped
in the type area only. The rocks in the Duaring: Sheet area now assigned
to the Rewan Formation were formerly correlated with the formation and
named the ‘Arduran Formation'! (Derrington & Morgan, 1959a). After later
work, Derrington and Morgan (1959b) abandoned their Arduran Formetion,
placing the unit in the uppoer part of their Permian Taurus Formaticn becausc
they argued, tho distinctive chocolate~brown argillacecus scdiments of their
Arduran Formation occur 'indiscriminately with green and olive drab coloured
sediments' characteristic of the'Taurus Formation'. This is a correct
observation but the incoming of chocolate shales is regarded by us as a
significant change. We regard the rocks in the Duaringa Sheet area to be so
similar lithologically and in stratigraphic position to the Rewan Formation
of the type area as to justify direct correlation; they are almost certainly
continuous below the surface. This correlation is supported also by paly-
nological and palaeobotanical data.
Distribution and Topography

The Rewan Feormation crops cut in tho southern half of the Duaringa
Sheet arca between Blackwater and Dingc. Outerops are poor because of the
dominance of soft argillaceous sediments in the formation. The unit is best
exposed at the base of the Clematis Sandstone escarpment, notably at the
heads of Springton, Stony, and Duckworth Creeks. Good outcrops are also
present in the Dluff area, a few miles north-north-east of Bluff in Wild
Horse Creek, and in a small tributary entering the upper reaches of
Charlevue Creck fr%?a&%% gouth. The formaticn forms flat to undulating,
mainly scil cuvered/with a vegetation cf gparse, low scrub and scattered,
dense patches of brigelow. Drainage gullies deeply incise the soft rocks,
revealingfhe best cxposures. The formation does not form a distinctive air-
photo pattern or tone; due mainly to superficial cover. Bedding trend lines

are visible on airphotos ncrth of Dluff where the rocks are near the surface.
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Lithology

Outcrop is too poor to'distinguish Shell's twofold lithological
division of the formation, although lithic arenaceous sediments appear
to be more common towards the base of the formation. Soft, unbedded
chocolate coloured mudstone is the characteristic, and the most abundant,
rock of the formation; it crops out in thick beds, in places over 100
feet thick, notably near the head of Stony Creek. The chocolate coloured
mudstone contains thin beds and intercalations of green siltstone and
green fine to medium-grained lithic, feldspathic sandstone, and irregular
pockets and stringers of light green mudstone, apparcntly unrelated to
bedding. Some distinct layers consist of nodular calzarcous concretions
with fontainebkau texture. The argillaceous chocolate coloured scdimonts
arc dominant towards the top of the formation. In the lower part of the
formation they are intcrbedded; in beds ranging from a few fect to 20 fect
thick, with variously colourcd argillaceocus and arenaceous sediments.
In the Bluff arca, Wild Horse¢ Creek; and Tantallon and Yarrawonga Home-
stoads arca, the formation consists of fine to medium-grained green lithic
fcldspathic sandstone, purple, red, and chocolate coloured medium-grained
lithic fecldspathic sandstone, commonly friable, and khaki, pink, olive-
grecen and buff-brown siltstonc and shale. Hard secondary calcarcous
ovoid nodular concrotions, up to five foet in diameter arc nrescent in
grocn lithic sandstone. The sediments alternate rapidly with chocolate-
colourcd mudstone, notably north-north-east of Bluff in Wild Horse Creck,
around Bluff and at the hcad of Springton Creek. The sandstone is
commonly cross-bedded in units onc to two feet thick; festoon-bedding is
present in placesy; notably in Blackwater Creck south of Yarrawonga Home=
stead. The sandstonc contains a few thin beds of intrafofmational con-
glomeratc consisting of mud and silt pcllets, commonly flattoned parellcl
to boedding, and pcbblos of grecn lithic sandstone. The pebbles and
pollets are unsorted and particles ranging from coarsc grain size to

pebbles and pellets two inches across are iﬁtcrmingled.

Structurc and Relationships

According to Shell (S.Q.D. 1952) 'there is cvidence of a gentle
regional angular unconformity at the base! of the Rowon Formation in the
type aroa. In the Duaringa Sheet outerop is too pocr to confirm or re-

futc this rclationship. The interbedding of groonish and drab coloured
lithic sandstono, typical of the Upper Bowen Coal Mcasures with chocolatc
and purple scdiments towards the basc of the Rewan Formation suggests a
transitional, conformable boundary. However the two may be disconform-
ablo. Tho base of the Rewan Formation is talen at the base of the lowest
chocolato-colourcd mudstone bod. This horizon is near the Peormian-
Triassic boundary as indicated by spores (determined by P.R. Evans from
shot-hole samples about cne mile cast of Blackwater). The Rowan Format-
ion is unconformably overlain by the Clematis Sandstone in the type aren.
At the hoad of Stony Creek on the west limb of the Mimosa Syncline cloan
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whitc kaolinitic quartz sandstone of the Clematis Sandstonc is apparently
conformable on drab grcen lithic sandstone and siltstonc which is régarded
as the top of the Rewan Formation. The marked differcnce in lithologies
indicate differcnt provenances for the two formations, which suggests a
depositional breaok. '

The Rewan Formation crops out in the limbs of the broad Mimosa
Syncline which strikes north-north-west and plunges south. In the west
limb of the syncline the unit has a rcgional dip of 1° to 50, which is
interrupted by small, shallow folds producing west dips, generally lcss
than 100, the folds are weil exposed south of Yarrawonga Homestead in
Blackwater Creek, and north-ecast of Tantallon Homeste:zdl. The formation
is tightly folded in the east limb of the syncline. Incompetent folds
aro-woll oxposed-at the head of Springton Creoek and south-west of
Charlevuc Homestead. The folds, commonly asymmetrical and slightly
overturned in places, are 20 feet or less across and impcrsistent along
strike. Apparently they are developed in zones on the flanks of broad,
gontle folds. Minor thrusting is common and the rocks are mildly indur-
ated and shcar jointed. Incompetent folds in the Rewan Formation con-
trast with broad, gentle folds in the Clematis Sandstone, notably the
Springton Anticline and flenking synclines. The competent Clematis
Sandstonc has adjusted to this incompetent folding by normal faultings
it dips steoeply adjacoant to fzult planes, which commonly strike north-
west on the west flank of the Springton Anticline where the Clomatis
Sandstone is faulted against the Rewan Formationi dips up to 700 in both
formations occur clong this fault. Folded Rewzn Formation is exposed
immediately west of Bluff and o fow miles to the nerth and north-cast
of the towmship. Outcrop is confincd to o few creck scctions but where
trends of bedding arc visible on air-photos; structurcs can be delincoted.
The folds, striking north-west, arc commonly about half a mile broad and a
mile to two miles long, and somc arc elongate domes and troughs. Flank
dips botwecn 20° ana 300 are most commen but range froem 50 to 700. The
foldihg is best exposed in Wild Horsc Creck, and immcdiatoly west of
Bluffd égk Duckworth and Bluff Crceks. The Rewon Formetion nerth of Wild
Horse/is probably proscrved only in synclines. The eastern boundary
with the Uppor Bowen Coal lMeasures was arbitrarily located on the
1:250,000 scale map, owing to poor outerop and the transitional character
of the boundary. Foulting in the Rewen Formation appoars to be minor,
smnall thrust foults affect the tightly folded rocks. Zones of slickon-
sided coarsely crystalline caleitc in shallow dipping beds in Stony
Creck probably rcpresent fault plancs.

Environment of Dcposition

The Rowan Formation is dominantly a 'red bed' scquence; similar
'rod beds' wereo deposited in other parts of Australiz at the basc of the
Triassic, notably in the Narrabeon Group in the Sydney Basin. The Rewan

Formation consists dominontly of red argillacecus sediments devoid of
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organic matter; with marly sediments and intraformational conglomercte;
some of the scdiments contain dessication cracks. Groy-groen siltstone
and fostoon-bedded sandstonc with plant remains are interbedded with the
tred~beds'. Prider ( in S.Q.D. 1952) belicves the chocolats clays
to be 'deep marine deposits formed entiroly from terrigenous matcrial!
but the Shell geologists 'are of the opinion that these chocolate clays
are lake deposits'. Phillips in Hill & Denmcad (1960, p.188), suggests
that the chocolate mudstone was derived from an arid or lateritic land
surface. Other authors have suggoestod 'red beds' are aeclian deposits.
It ie gencrally accepted that the 'red-bed facies' is non-marine and
formed in strongly oxidizing conditions. The presence of dessication
cracks and intraformational conglcmerate suggest intermittent shallow
wator deposition . According to some authors 'red-beds' indicate a hot

arid climate whereas others postulatc hot humid conditions.

Thicknoss

According to Shell (S.Q.D. 1952) the Rewan Pormation in the
Springsure Sheot is vory variable in thickness with a maximum of 2000
fcot. In the Duaringo Sheet tho formation alsc appears to vary in
thicknoss: it is possibly 1500 foot thick on the western limb of the
Minmosa Syncline; in the Springton Anticline the formation appears to be
thinner.
Age and Palacontology

Probuble Triassic plants (collection DU291, Appendix 5) were
collected in the formation near thé head of Springton Creek.  Spores
contained in samples from seismic shot holes a fow miles cast of Black-

wator indicate a Triassic age for the unit (P.R. Evans pors. comm.).
Shell (S.Q.D. 1952) assigned the whole of the Rewan Formation to the
Lower Triassic becausc it unconformably overlay the Permion Bandanna
Formation. Phillips(in Hill & Decnmoad 1960, pd88) 'considers the
Clomatis sandstono to overlie the Rewan with much greater unconformity,

porhops more suitable for a Permian-Triassic boundary'.

CLEMATIS SANDSTONE

'Sumnagx

The ocliff-forming Triassic Clematis Sandstone crops out in the
southcrn half of the Duaringa Sheet arca. It consists of 300 to 400
fecot of clean quartz sondstone, disconformably overlying the Rewan
Formation. It is the youngest formation exposcd in the broad Mimosa
Syncline and has been gently folded on the eastern limb of the Syncline.

Nomenclature
Jonsen (1926) was the first to use the term 'Clematis sories' for
beds above the 'Upper Bowen' and below the 'Ipswich Beds'. Later authors

used the name 'Carnarvon' for beds equivalent, at least in part, to beds
namod 'Clematis'. Whitehouse (1955) discussed the application of the
various names (c.g. 'Carnarvon Rod Momber', 'Carnarvon Sandstone',



Photo Plate T:

Cliff of Clematis Sandstone cast of Yarrawonga Homestead.
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'Clematis sandstones') and preferred Clematis Sandstone on grounds of
priority and convenience. le 2lso designated the type arez as the gorge
of Clematis Creek in the Roma district, based on a verbal communication
of Jensen.

Distribution and Topography

The Clematis Sandstone crops out in the Duaringa Sheet south of
the Central Railway between meridions 1490 and 149030'. It is well ox-
posed, forming precipitous white or pinkish-buff cliffs of the Expedition
and Shotover Ranges in the west =nd cliffs and cucstas of the Dawson Range
in the east (sce photo plate 7). A densely timbered plateau about 2500
feet above sca level with deep gorges and waterfalls, lies between the
ranges; this orce, known as the Blackdoym Tableland is accessible only on
foot. An outlier of Clematis Sandstone south of Bluff forms high
cliffs, notably Arthur's Bluff. The outcrop of the Clematis Sandstono
oxtonds southwards into the Baralaba Sheet aren, where it forms less

prominent, though distinct, ranges.

Lithology
The Clematis Sandstone is essontially a white medium to coarse-

grained quartz sondstone with thin beds and pockets of angular granules
and pebbles of quartz. Purplish-red ferruginised layers, a few inches
thick, arc common giving the rock o banded appearance. The sondstone is
micaccous, flaggy and kaolinitic in places. Interbeds of soft thin
bedded 1light purplish-grcy micaccous siltstone with plant fragments and
soft whito, kaolinitic, micacocous siltstone are found in a few places.
The sandstone is commonly thick to medium bodded, and cross—beddcd in
units several fecot thick. Sets of vertical joints are prominont in the
sandstone; one set, striking north-west, is visible on the air photos in
places.

Structure and Relationships

The Clematis Sandstone occupies the broad trough of the north-
north-west striking Mimcsa Syncline and tho croste of two broad, parallcl
striking anticlincs in the east limb of the Syncline. The west limb of
the Syncline dips cast at angles generally less than 50. FMlonk dips
in the folds on the cast limb, rangc from 10° to 150; they are reoadily
discernible on tho air photos because the sandstone beds form cucstas.
Steep dips, locally nearly vertical, and proncunced slickensides occur in
narrow fault zones along the axis of the Springton Anticline. These faults
and o few tronsverse faults, formed as the resistant Clematis Sandstone
adjusted to tight folding in the underlying incompetent Rowan Formation.
The cliff of Clematis Sandstonc south of Cooinda Hemestead is probably
a fault scarp, producod by o scries of small north-weet striking faults.
Several proboble faults in the Sandstone, with a common north-west strike,
are mcpped from distant lincaments on the air photos.

The Clematis Sandstone is disconfcrmable on the Rewen Formation,

as described above. In the Duaringa ares it is overlain by Toertiary
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basalt and sediments. E. Vind of Marathon Exploration Pty Ltd (pers.
comm. ) noted dark shalec and (probable) volcanic rocks lying on the
Clematis Sandstone in an arca about six miles east-north-east of Ardurcd
Homestead. The shale is possibly equivalent to the Moolayember Formation
which lies conformably on the Clematis Sandstone in the Springsure and
Baralaba Sheet areas; on the other hand the shale may be Tertiary.
Tweedale (in Hill & Denmead, 1960, p.282) rcported 'an isolated remnant
cf this group Zi.e. Bundomba Groqé7 also appears in the Black Dowm
Tgbleland south of the Bluff, where it rests directly on the Clematis
Sandstone'.  Bvidence to support the presence of younger Mesozoic sand-
stonc unconformably overlying the Clematis Sandstone is lacking.

Environment of Deoposition

The Clematis Sandstone represents o change to a quartz provenance
from the underlying coal measurc-red bed sequence. The Sandstone was

probably decposited in a shallow water cnvironment, possibly deltaics

Thiclkness

The Clematis Sandstone is cstimated at 300 to 400 feet thick
along the wostocrn limb of the Mimosa Synciine but is probably slightly
thicker aleng the eastern limb. In the Reid's Dome area of the Spring-
sure Sheet the Clomatis Sandstone is 250 to 400 feet thick. Twoedale (in
Hill & Denmead, 1960 p.281) rcports that '"between Shotover and Planet Dowms
In the Baralaba Shoot arca/ this formation reaches its maximum thickness,
in excess of 1000 feet, while along the eastcrn limb Zﬁf the Mimosa Syn-
cling/ the thickness is about 500 fect'.

Plont fossils from the Clematis Sandstone in the Springsure Sheot
area indicate a Triassic age (Hill, 1957 ».12). Indeterminate plont
remcins only were found in the Duaringa Shect area. Palynological data
on surface and subsurface samples from the Clematis Sandstone indicate
that the unit is Middle to Upper Triassic (Evans, 1963).

MESOZOIC VOLCANICS

Volcanies cropping cut in the south-cast corner of the Duaringa
1:250,000 Sheet area are considercd to be Mesozoic in age. They are main-
ly shallow dipping pyroclastiecs of intermediate to basic ccemposition; do-
posited on a very irregular surface. The volcanics appecar to be uncon-
formable on tightly folded sediments, tentatively included& in the Lower
Permian Middle Bowen Beds.  The volcaniecs may be.equivalent to the

Triassic Cracow Formation of the Monto area.

Distribution and Topography

The unit crops out in the south-east corner of the Duaringa Sheet
and extends south-castorly cutside of the Shoet. It forms high hills,
moderately rugged to sharp pecked in places; grading down into rolling
fcothills. The volcanics are usually less dissected than the surrounding

sediments.
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Lithology

‘The unit consists dominantly of pyroclasties. They include
agglomerate, grey-groen and pink, ranging from a fine groined well-bedded
variety, interbedded with tuff, to massive boulder agglomeratc. Voleanic
conglomerate consisting of scattercd bombs in a sheared brown tuffacecus

matrix, crops out in places.

A prominent rock type in the unit is tough, massive, dork purplish—~
green crystal tuff, consisting of clasts of acid to basic plagiocclase,
augite, and devitrificd glass in & tuffaccous matrix. Well-bedded lithic
crystal tuff is also present in places, consisting of clasts of fine-
grained volcenics and feldspar in abundont tuffaccous motrix. The rock
is partly silicified and rcerystallized.

Near the base, the unit includes brown tuffaceous greywacke,
pebbly in places, and grecn, ecasily weathered, chloritic siltstone, con-
taining scattorcd lithic pebbles. These basal sediments show intensc

sheoaring and jointing which die out rapidly up the section.

Structure and Relationships

Bedding is well developed in many places end is commonly flat
lying or nearly so. No contact with the (?) Middle Bowen Beds was Ob-
served. However, nearly flat-lying voleanics werc seen in several
places within a few fcet of tightly folded and steeply dipping (?) Midale
Bowen Beds, suggesting thet the veolcanics are unconformably younger.

The unit is toentatively correlated with the Cracow Formation, a
voleoanic unit of Triassic age cropping out in the Monto area, about 20
miles south-south-cast. The Cracow Formation is unconformable on

cquivalents of the Middle Bowen Beds (pers.comm. J.F. Dear).

THE STYX COAL MEASURES

The Lower Crctacecus Styx Coal lMcasures crop out in a north-
trending basin, cast of St. Lawrcnce. The unit consists of quartz sond-
stone, conglomorate, shale, and coal secoms. It is dominantly freshwater
but includes at least one marine incursion. The unit dips gontly east
but is tightly folded near the foulted eastern boundary; it is unconform-
able on Middle Bowen Beds.

The unit was nemed tho Styx Series by Dunstan (in Wallom, 1915).
Rands (1892) dcscribed the unit, following the discovery of coal in 1686,
and subscquent prospecting in the area. The most detailed mapping of the
unit, beforc 1900, was that of David; his work is unpublished but his

maps and scctions arc held in the Geologicael Survey of Queensland.
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Distribution and topograophy

The Styx Coal Measures crop out in a north trending belt, 30 miles
long by about 6 miles wide, oxtending south from St. Lawrence to near
Tooloombah Creek. The unit produces a line of east sloping cuestas along
the western margin; elsewhere it forms plains. Vegetﬁtion consists of
light scrub and scattered patches of donse brignlow. Outcrops are rare

except near the western margin.

Lithology
The unit is known from the Bowman and Ogmore shafts and from a

diamond drilling programmz carried out by the Queensland Mines Deportment
between 1948 and 1951 in tho Tooloombah Creek area (Morton, 1955). The

following descriptions are based on Morton's work.

The Styx Coal Measures consist mainly of fine grained grey sond-
stone and shale, either interlaminated or in thick lenscs. Some thin beds
of calcareous sandstone are present. Distinctive groen sondstone is commong
it consists of grains of quartz, chert and shalo, the green colour being
due to a green hydromica f£illing interstices between the grains. Nine

coal seams were noted in the sequence during the drilling.

Some of the drill holes penetrated underlying Permion sediments.
These holes revezled a pebble conglomerate at the base of the Styx Coal
Measures. The basal sandstone cropping out on the cuestas along the
wostern margin is a light coloured, medium grained, cross-bedded pebbly

quartz sandstone, tonding to pebble conglomerate in places.

The lithelogy of part of lhe unit near tho northern limit is
illustrated in Figurc 5, o vortical column drawn by David representing the
scquence in the Broadsound No.l Shaft and bore. The shaft is shown on the
map by crossed hommers, about 3 miles east-south-cost of St, Lawronce.

It is now inaccessible. The vertical column shows an cngular unconformity

at 47', the upper part being referred to the "Desert Sandstone Serics".

Material from the spoil heap at the top of the shaft was sompled
during the 1962 scason and was found to contain Pormian spores. (P.R.
Evans, pors.comn. ). Anothor sample from the samc locclity, collocted by
K. Gough in 1961, was excmined in the Geological Survey of Queensland and
found to contain Cretaceous spores. Permian conl measurce are known to the
north, and possibly the spoil heap at this shaft is contaminated with
material from further north.

Structure and Relationships

The unit is generally west dipping at about 5° It is un-
conformaeble on the Middle Bowen Beds and is faulted agoinst that unit
along its castern boundary. The Styx Coal lMeasuresare crumpled and faultod
for somc distance west of the fault which is probably a high angle reverse
fault, east block up. The bore holes which penetrate Pormian sediments

indicate thatthe Styx Coal Measures were deposited on an irregular surface,
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deoepcning progressively towards the faulted eastern boundary.

Environment of deposition

The Styx Coal Measures are dominantly freshwater. However, dis-
covery of several species of microplankton at ono horizon in the sequence
indicates at least one marine transgression (Coockson and Eisecnack, 1958).
The unit was probably deposited in a near-coastal basin, to which the sca
had occasional access. This basin liecs on the axis of a major Permian
synclinc. ‘
Thickness

The drilling in the Tooloombah Creck arca reveiled o maximum
thickness of 1270' but the unit is probably much thicker to the east.

Walkom (1919) described a Lower Crotaceous flora from the unit.
Spores prcsent in the unit indicate a Lower Cretaccous, approximately
Albian, age (Cookson and Dettman, 1958).

UNNAMED LOWER CRETACEOUS SEDIMINTS

A small area of Lower Cretaccous scdiments were mapped in the
Duaringa Shect area, 9 miles north-west of Redbank Homestead. The main
lithology is a browm, friable pebble conglomeratc containing plants. The
pebblos arc mainly indurated siltstone similar to tho dominant lithology
of the surrounding Middle Bowen Beds. Some sandstone, siltstcno and shale
ovorlic the conglomerate. Outcrop is generally poor.

Plant spoecimons wore identified by Mary E. Whito (Appendix 5).
They includc two species of Tacniopteris and one of Cladonhlcbis: all

three species are found in the Styx Coal Measures, with which these rocks
are correlated.

The pebble conglomerate at the base of this sequence is probably
derived locally. The scquence was possibly deposited in a small, fresh-
water lake, about the same time as the Styx Coal Mcasures were deposited,
22 miles to the north. The two depositional arcas may have been connooted.

TERTTARY

Tertiary rocks are mapped as four units: sediments (Ta), sandstone
breceia (Td), basalt (Tb), and undiffercntiated volcanics (Tv).

Sediments

Nomenclature _

b Dunstan (1913) mapped Tertiary sediments in the Duaringa areo as
the 'Nerang-Duaringa Scries'.  Reid & Morton (1928) uscd the name
'Duaringa~Emerald Series' for Tertiary to post=Tertiory rocks in central
Quecnsland. The name 'Duarings Formation' was uscd on tho Geological
Mep of Quoensland (1953) for deposits of Tertiary age. ILaing (1959) used
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the namc 'Junce Formation' for sediments in the Junce Homostcad arca
which he assigned to the Jurassic but arc now regarded as Tertiary. A
formal name was not uscd on tho accompanying map for probable Tertiary
sediments which are widespread in the Duaringa and St. Lawrence Sheet
arecas.

Distribution and topography

A thick scquence extends in a continuous belt, 20 to 30 miles
wide from May Downs Homestead in the north to the southern boundary of
the Duaringa Sheet, immediately west of the Isaacs, Mackenzic, and Dawson
Rivers. A thinner sequence crops out in a belt, five to 15 miles wide,
extending from Bluff in the south to Warwick Homestead. Tertiary sedi-
ments in the south-west of the arca crop out in several mesas north of a
line joining Ardurad and Galgathoa Homestead, and as a continuous sheect
south of the linc. The scdimeonts form scattercd outlicrs east of the
Bruce Highway and the Mackenzie and Dawson Rivers. The scdiments commonly
form low tablelands, gcnerélly less than 200 feet high; the tablelands are
widesprcad near May Downs and Junee Hcmesteads, between Alsace and Royles
Homesteads, and near Lalcham and Ardurad Homostecads. Locally, north-west
of Duaringa, the tableclands have a relief of 400 feet. The tablelands arc
capped with a hard, latoritised zone which forms rocky cliffs; the lower
slopes are screc covercd and commonly thickly timbered. Sand and rod
latoritic soil on top of the tablelands support fairly dense timber,
commonly roscowood.

Lithology
Unlateritised scdiments arc poorly exposed; in contrast to the

uppor, lateritiscd zone. The scdiments consist mainly of unsorted gravelly
and pcbbly quartz sandstone, and silty clays; the coarser sediments are
usually well lithified. Sandstone types include soft, off-white, medium-
grained micacecous, clayey, quartz sandstone and buff, fine-grained, cross-
bedded sandstonc. In places; notably north of Junce Homestead, vertical
tubes filled with dexrk silt, penctratc unsorted gravelly sandstone normal
to bedding and probably represent worn burrows.

_ Tho scdiments arc known in bores. Dunstan (190i3 mentions 600
feet of clay and shale in the Duaringa Bore. O0il shale has becn recorded
in bores between Duaringa and Tryphinia while Ball (1928) describes out-
crops of green and brown fissile oil shale in the Dawson River, about 14
miles south of Boolburra. Reid (193%) records at loast 30 feot of diato-
maccous ocarth six miles north-west of Junce Homestead. Resin-bearing
clay shales wore also found by Dunstan (1916).

The lack of large exposurecs of the sequence and lateritisation of
the uppor part provents accurate determination of bedding features. In a
few placos cross-bedding was obscrved, notably along the lower slopes of
the tablelands north of Junce Homestead. The top 20 foct te 30 feet of
the sediments (posaibly nore in places) are lateoritised and, beccusc of
the relative hardness of the latorite, are well exposed.
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Structure and rolationships

Tertiary sediments are unconformable on Permian and Triassic
rocks, and on older rocks in the castern half of the areca. The scdiments
are covered by superficial deposits, commonly reworked laterite and

Tertiary sedimonts.

Dip slopes; generally dipping at less than 50, arc roadily dis-
tinguished in the toblelands; regionally, when plotted from air-photoes,
broad "structures'" can be discerned, with slopes commonly striking parallel
to present drainage. Several cxplanations of the "structures" are poss-
ible: thoy could be controlled by depositional dips in the Tertiary scdi-
monts; they could parallel a laterite profile developed on an undulating
surface; they could be folds, which scems unlikely. Lack of bodding in
outcrop prevents correlation of surface slopes and the internal structure
of thoe beds.

Invironment of deposition

The scdiments are probably lacustrine and fluviatile deposits,
laid down on en uncven land surfacc. The thickest belt of sediments in
the arca extends along the line of the Isaacs, Hackcnzie, and Dawson
Rivors. This linc was possibly the site of a deeply incisod Taftiary
stroam, subsequontly filled with sediments. Basalt flows are interbedded
with the sediments; sedimonts probably accumulated in lakes formed by

basalt flows damming streams.

Thickness

The thickness of the scdiments is probebly very variable.
Dunstan (1901) roports at least 600 feet in the Duaringa Bore. There arc
200 to 300 fdet in the tablelands immediately west of the Dawson, Mackonzie

and Isaacse Rivers.

Aze and Polacontology

Fossil fish remains from the clays and shales in the Duaringa Bore
(Dunstan, 190;75 wore assignod to the oligocenc by David (1932). Hills
(1934) after examining other fossil fishes, reported that 'it is possible
to state only that they are Tertiary'. Laing (1959) regards the secdiments
near Junce Homestead as Jurassic becousc 'Tertiary basalt appears in places
to lap against scarps formed of Juncc Formation and in other places to

‘overlic it'. This relationship was not cbserved during the prosent survey.

_Sandstone Breccia

Nomenclature
Derrington & Morgan (1959:) were the first to note the presence
of the breccia. They called it the 'Duckworth Formation'; corrclating it

with the Triassic Clemotis Sandstone. Later work by Derrington & Morgan
(19591) proved the unit to be much younger in ago, and assignod it to the
Upper Tertiary. The nome 'Duckworth Formotion' is not usced in this rcport;
the sandstone breccia is esscntially the same. The unit is of limited

extent and we feel does not require a formal name.
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Distribution and topography

The main areg of outcrop is between Blackwater and Bluff extend-
ing for several miles north and south of the Central Roilway. The unit
is well exposed in low hills from a mile to o few miles west and north-
wost of Bluff. It crops out also in isoloted foothills on the east side
of Arthur's Bluff, and of thc Dawscn Range, ncar Charlevuc and Ccoinda
Homesteads. It forms cormonly low timbered hills and cuestas which can
be identified on air-photos by their dark, stippled tonej the breceia is
well cxposcd where it forms hills; where it forms gontly undulating
country north of the Central Railway, cxposures arc limited to shallow

breakaweys, and creck banks.

Lithology

The unit consists of large blocks and slabs 10 to 20 feet across
of medium to coarse grained gritty cross-bedded guartz sondstone, set in
an unsorted matrix of boulders, grovel and grit of the same sandstonc.
The sondstone blocks are irregularly tilted in places;y in others they
arc so arranged that thick bedding is roughly continuous through adjacont
blocks. The matrix is commonly lateritised, nctably north of the Central

Roilway, o few miles cast of Blackwater.

Structurc and Relationships

The sandstone breccia unconformably overlices the Rewan Formation
and eppeers to intorfinger with other Tertiary sediments; this is very
noticeeble in the arca between the Bluff-Jellinbah road and the Central
Railway. In low hills immediately scuth of Bluff the breccic is cverlain
by lateritised Tertiary scdiments. The cir-photos reveal sloping sur-
faces, notably scuth of the Central Roilway, which appear to bo dip-
slopes, dipping at 5° to 10° and striking north-west. On the ground the
glopes are parallel to tho bedding in the blocks of sandstone. The dips

are probably depositional.

Environnent of Deposition

The sandstone breoccic is a subacrial deposit of restricted cxtent.
It is derived almost totclly from the Triassic Clematis Sondstonce and is
closely related to the present outcrop of this formation. It represents
a remnant piedmont deposit. Laterscl tronsportation of the large blocks
of reosistant sandstonc was very small; the Clematis Sandstone was under-
cut by erosion of the underlying soft Rewon Formation, allowing sandstone
blocks to collapse almost in place. The deposit was preserved by burial
under youngor Tertiary scdiments; the breccia is now being reworked where
this cover has gonc.

Thickness

The unit veries in thicknessy Derrington & Morgon (1959b) give
an approximatce thickness of 50 feoty; in places it is probably aobout 100
feet thick.
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Age and Palacontclogy

It is probably Tertiary (pre-laterite). No fossils have been
found in the unit.

Basalt

Basalt crops out in several, widely scattered areas. The
largest outcrops are near Comet Downs Homestead, Raby Creck Homestead,

& few miles south-west of Duaringa,-and ncar May Downs Homestead., Small
outcrops are scattered over the western half of tho Duaringa Sheet. An
outlior of basalt lies on the Blackdown Tablcland ot wa clevation of
about 1500 feet. Basalt produces black clayey soil and generally forms
grassy downs.

The basalt is generally fine grainced with clots of olivine
phenocrysts. An andesitic basalt collected five miles south of Rangal
consists of 40% andcsire-labradoritc, 40% pyroxene, 10% magnetite, about
5% rutilo, and about 5% apatite. Vesicular and amygdaloidal basalt is
also prescnt. Derrington & Morgan (1959a) rcport the occurrcnce of

medium graincd bosaltic tuffs.

Basalt flows, south-west of Duaringa; ncar the base of Mount
Sirloin, and ncar May Downs Homestead, are intcrbedded with Tertiary
sediments. Basalt is generally less than 20 fect thick: Derrington &
Morgan (1959a) report 110 foct of flows at Kenmarc Homestead.

Basic plugs, sills and dykes, mapped at a few places; were
included in the unit. A small plug forms Mount Beardmorc, cbout six
miles ncrth—ggst of Rookwood Homostead at the head of Balcomba Crock.
Dunstan (1901) deseribes the rock as nephelinc basalt. Derrington &
Morgan (1959b) roport the occurrence of probable dykes and sills of
medium to coarse grained basic rocks in thce Minnie Creck-Coorocorah
Homestead arca and suggest thot they are associated with the flow
basalts.

Basalt is related to tho widespread basalt shect in the Emerald,
Springsure and Clermont Shect arcas. It is rogorded as Tertiary bocause

it is intcrbedded with Tertiary scdiments.

Undiffercntiated Volcanics

Distribution and Topography

Those rocks crop out mainly in the St. Lawrence Sheet arca in the
Connors and Broad Sound Ranges, and between the Ranges and the Isaces
River. Within the renges, thoy form cappings on the tops of the hills,
gonerally producing rough, boulder strcwn surfaces, commonly bounded by
cliffs, and stcep hills. Patches of dense scrub grow on the volconics.
West of the ranges, the volcanics form rugged broken hills, commonly
circular or clongate in plan.

Middlemount, o long, high ridge rising out of soil covered plains
gouth of Werwick Homestoad; in the south-west of the St. Lawrence Shcot

arca, is an isolated outcrop of the unit.
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The conly outcrop of the unit in the Duaringa Shect area is cast
of Craigileec Homestcad. It forms a steep sided, high area, moderately
dissccted with many pooks and rocky prominences.

Lithology

Rhyolite and rhyolitic agglomerate make up about 90% of the unit
in the St. Lawrence Sheet area. The remainder includes dacite; toscanite,
trachyte and tuff.

Rlyolite is commonly a pink; pale green or buff,; very fine grained
rock, Porphyritic verictics arc rarcy; they usually contain small pheno-
crysts of quartz, potash feldspor, and biotite, commonly aligned parallel
to flow banding, The rhyolite gencrally shows flow banding, cither smocth
or highly contorted, and is saccharoidal and vesicular in placcs.

Contorted flow banded rhyolitc is commonly associated with cgglomerate
containing boulders of similar material. The matrix of the agglomerate
consists of a fine graincd massive rhyolite. Fine grainced light colourecd
tuf'f, containing bombs and fragmcnts of rhyolitic lava in placos, is

associated with thoe agglomerate.

The unit includcs flows and in some outcrops plugs of grey or cream
dacite, generally porphyritic. Phonoerysts are mainly plogicclose, up to
%" long, and less commonly gquartz and biotite. Flow banding is lcss common
than/the rhyolite but is well developed in placoes.

Trachytc is goncrally e pink to grey, porphyritic rock, containing
phenocrysts of potash feldspar and commonly showing well developed flow
banding. The tescoanite occurs as very fine grained, dark grey, porphyritic
rock containing phenocrysts of plagioclase, potash foldspar and quartz.

A light creoam, medium grained trachy-syenite crops out at Middle-
mount. This is an clongatc intrusion, about two miles long and crcscentic
in plan. Its northwest clongation parallels the strike cof folded Permian
scediments in this area. Possibly this body is a sill, intrusion of which
was controlled by the sediments. Trachytic dykoes and sills intrude Middle
Bowen Beds and Upper Bowen Coal Measurcs north-oast of Middlemount,

The outerop cast of Craigilec is a complex mess of acid volcanics,
consisting of plugs, thick flows and radiating dykes.

The Tertiary veolcanics, and associcted intrusives, are unconformable
on or intrusive into Carboniferous and Permian rocks in this arca. The
volcanics arc apparently unfolded. They arc deposited on an uneven land
surfacc, and conscquently vary greatly in thickncss from place to place.

Thesc rocks arc regarded as being part of widospread Tertiary acid
volecanic activity of this part of Queensland., This activity can bo reliably
datod as Tertiary in the Clcrmont 1:250,000 Shect arca. Therce is nc indi-
cation of the age of thesc rocks in somc outcrops in the Duaringa - St.
Lawrence areay in others, they can be seen to be younger than Permian or
Carboniferous.

CATNOZOIC

Picdmont dcposits, (Czp sandy gravels containing rounded and sub-

angularn boulders and blocks of Clomatis Sandstone, form the footslopes

of the Clematis Sandstone. The deposits arc widespread south of Bluff and
gouth-cast of Blackwater where they also include reworkced Tertiary sandstone
breccia.

Undifferentiated Cainozoic (Cz) includc soils, sand, alluvium,
and reworked Tertiary scdiments and loterite. These superficial deposits
covor much of the westorn half of the area, and small arcas in the eastern
half. The deposits form featurcless plains in interfluve arecas with thick
trec cover, including donsc stonds of brigalow. Black heavy-toxtured soil
is developed in places; clscwhere they produce light sandy scils and sand
cover,
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Wide belts of alluvium arc present along the scurces of the
Connors, Isaacs, Mackenzie, Dawson, and Fitzroy Rivers: mangrove swamps
and alluvial flats are developed along the coast. The thickness of alluvium
is variable; it is one hundred feet thick in parts of the Fitzroy River
valley, east of the junction with the Mackenzie and Dawson Rivers. A water
boro located four and a half miles east-north-cast of Separation Homestead
penctrated 275 feet of alluvium without reaching solid rock. The undiffer-
entiated Cainozoic probabiy has an average thickness of less than fifty foet.
Laterite

Rermants of a laterite profile are widespread in the arca. They
constitute most of the top twenty to thirty fect oPhSissected tablelands
in the Duaringa - St.Lawrcence arca, Weét of the ranges, anl crop out in
smaller arcas oast of the ranges. The limits of the laterite are usually
steep scarps in which the entire profile is cxposed,; as on Junce Holding
and west of the Dawson and lackenzie Rivers; in some places, the laterite
has boen progressively levelled off, zonc by zone, until the underlying
rocks arc oxposcd. ‘

The laterite developed mainly on Tertiary rocks, probably because
these ccvered much of the area at the time. It also developed on igncous
rocks, mainly ultrabasics, in the north-ecast and south-east corners of tho
buaringa and St.Lawrence Sheet arcas, respoctively. DMuch of this laterite
has been stripped off and reworked. The lower part of the profile was scen
in a few places, grading down into deeply weatherel serpentinite.

A coiplete laterite profile is present south of the Fitzrcy River,
north of Redbank Homestcad., The laterite was devoloped on grancdiorites

aplite and other veins can be traced from the granoiiorite into the lateritic

.‘profile.

The laterite profile is about 300 feet above sca level near
Duaringa; it is 725 feet above sea level twelve miles to the north-west.
Since the laterite profilc is apparently continuous, this differsnce in
elevation suggests that either the laterite was developed on a sloping

surface, or the arca has suffered post-lateritc epeircgenic warping.

IGNEQUS INTRUSIVES.

The largest group of ignecus rocks in the area arc the ultrabasic
to acid intrusions of the Marlborough area., These were discussod previocusly
in the section on the Marlborough Block. The second largest group belong to
the Urannah Complox, discussed below. The other intrusions are nainly small
to vory small bodies of a wide varicty of compositions cropping out in tho
eastern part of tho arca. The Bundarra Grancdioritec is a solitary intrusive
cropping out in the north-west of the St.Lawrence Sheet arca.

Tho largest body is south-ecast of. Armagh Homocstead. It is an
alamellite cropping out in the core of the Craigilee Anticline, intruding
Carbonifercus and possibly Permian rocks. It consists of: euhedral crystals
of oligoclase, extensively altercd to sericite and clays slightly altercd
patch perthite, in part replacing plagioclases quartz, partly interstitial



-9

st

T1e

and partly euhedral; chlorite and epidote, pseudomorphous after biotite;
and small crystals of hornblende and accossory magnetite and sphene.

Adamellite crops cut near Rookwood Homestead intruding the
Rookwocd Volcanics. This rock consists ofs unaltered, cuhedral laths of
plagioclase, zoned from oligoclase to andesine; anhedral potach felﬂspar,
possibly microcline, poikilitically'enclosing other constituents; strained,
interstitial quartzj large, ragged flakes of biotitc; scattercd cryst&lslaéﬁ
clots of hofnblendo and accessory magnetite, This mass includes some dagk '
coloured; less acid sesrogations. One such was a diorite consisting
mainly of andesine and hormblende and accessory apatite; sphene and epidote.

Two small basic masses intrude the Rookwood Voleanics near
Rockwood Creek. They are modium grained gabbros consisting of pyrcxene and
plagioclase (labradcrite zoned to oligoclase) and interstitial chlorité and
prehnite, the latter cormonly spherulitic. Calcite, apatite, epidote andi
ilrenite are present as accessories. The composition and mineralogy of
these rocks suggest they are gonetically related to the magma which
producéd the pillow lavas of the Rockwood Voicanics. A larger body, of
similar composition, crops out four miles north-west of Craigilee Honestead,
intruding Middle Carboniferoﬁs sodinents and Rockwood Volecanics.

A gabbro, very similar to the above, crops out on the south-west
margin of the Rookwood arca of Umdifferentiated Palacozoic Beds. This is an
elongate body, intruded along the contact between Hiddle Bowen Beds and
Undifferentiated Palaeozoic Beds. Another elongate intrusion was mapéed
about two miles further north. This rock has a very fine microgranular
fexture and contains large crystals possibly of pyroxene and possibly lithic
fragments, incluling calcite. This rock may be a lithic tuff or a sheared
and metamecrphosed andositic intrusive or extrusive.

Granodiorite crops out on the south bank of the Fitzroy River,
cast of Redbank Homestead. It consists of ecqual quantitics of plagiocléso
and quartz,and less abundant potash feldspar and groen hornblehde. The
prlagicclase occurs as euhédral 1ath§?to 3 mms. long of oligoclase - andosine,
partly altered tc sericite and andesinc., The potash feldspar is perthiti§
and appears te be replacing rlagioclase. It is absent in scme specinens. -
The quartz shows well developed shadow extinction; it occurs as equant
grains, about 0.8 rms. in diamcter, groups of which are growm tcgether,
Hornblende is partly replaced by green chlorite. Accessory mincrals include
epidote and opaque iron oxide. A smell intrusive was mapped ten milcs west
of Thuribz Homestead. This is a porphyritic rock with cuhedral phenocrygts
of pyroxene and plagioclase (? andesins) set in a devitrified glassy gfﬁﬁni—
rass showing perlitic cracking. It is an andusitic or basaltic intrusive and
nay be Tertiary.

The clongate mass, mapped north of Leura Homestoad, is a fine to
medium grained, possibly dioritic intrusicn, intruling Middle Bowen Beds and
Lower Bowen Volcanics. A few, small, mainly granitic bodies were cepped noar
the castorn margin of the St.Lawronce Shoct arva, intruding Carboniferous
sediments.



e

12
the

Tho Bundarra Granodiorite crops out in/north-west of the
St.Lawrence Shect area. It occupies an arca of negative relicef and is
surrounded by a metasorphic aureole producing a ring of high, rugged hills.
The rock is very poorly exposed. It is mainly a leucocratic granodiorite
but ranges to alkali granite. Biotite is the main forromagnosian mineral j
hornblende is abundant in places and the rock approachos sycnite.

The Bundarra Grancdiorite intrudes and domes the Middle Bowen
Beds. It was probably intruded during the folding of the Bowen Basin

sequence and is considered to be Mesozoic.

URANNAH COMPLEX

Intrusives of the Urannah Complex crop out at the northern
margin of the St.Lawrence Sheet area. These rocks are linked by continuous
outercp to the type area of the Complex in the Bowen 13250,000 Sheet area.
Fourteen isclated igneous masses cropping out in the central part of the

St.Lawrence Shoet area are correlated with the Urannah Complex. These are

similar in lithology to rock types in the Ccmplex and were intruded on the

same structural trend as the Complex.

The nare Urannah Complex was introduced ixrihe Geology of the
Bowen South areér(Maloneﬂg}_g}.,1962). The type arca is on Urannah
Staticn in the south-east of the‘Bowen Sheet area. The Complex includes

a wide variety of rock typcs and represents scveral phases of intrusion.

Distributicn and Topography

These rocks crep out in isolated arecas within the main ranges
on the St.Lawrenc: Shest areca. They alsc occupy a fow arcas east of the
ranges ncar the northern margin of the Sheot arca. Within the ranges
they .tend to produce arcas of negative rclief relative to the adjacent
Lower Bowen Volcanics. The large mass west of Toolocmbah has produced
a doeply incised and fairly mature valley. They are covered by deep soil
and support a fairly hecavy vegetation in the higher parts of the ranges,
possibly due to their negative relief. Outerops are confined to crecks
and arc not plentiful. Many of the areas within the ranges are ajmost

inaccessible duc to the roughnass of the terrain and the thick vegetation.

Lithology

The unit includes a wide variety of rock types, any number of
which may be prosent in individual areas of outcrop. The mass at tﬁé
northern margin of the St.Lawrence Sheet includes granite, adamellite,
tonalite, micro-granite, and microdiorite, and dykes of microdiorite ,
andesite and dacite. Granite is the main rock type in the arca. It is
generally pink, medium to coarse grained and, in placcs, is porphyritic

in feldspar. Adamellite and tonalite are similar in texture to the granite;
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the tonalitc contains abundant hornblende with plagioclase and quartz.

The micro-granitc and micro-dicrite ar: probably finer phases of the

granito and tonalite. The micro-diorite and andusitic dykes, and the

large; micro-iicrite masses are all related but represent difforent

phases of intrusion. Dykcs are found thrcoughout the mass. They range

from a few inches to two foeot wide, and commonly bifurcate; many are
porphyritic. A fow small xencliths are found throughout the masss they

ere dark and biotite-rich and may be dioritic to granodioritic in composition.

Similar rock types and rclationships arc noted in some of the
nasses to the south; others are different. GCroncdioriie is a cormen
censtituent of the mass cast of Doaceys Homostead, togethor with monzonite,
nicro-granodiorito, micro-granite and granito. Thess rocks contain much
more hornblonde than do these to the ncrfh; dykes and xzenoliths occur
throughout the mass as beforo.

Only hornblende adamellitc crops out in the small arca at the
head of K Crock. This is mainly a modium grainod rock but contains crystals
up to half an inch long of hornblende,

Gabbro crops cut in throe small arcas, tws south-west of Deacoys
Homestead and the third south-east of there., The gabbro is massive nnd
coarsc-graineds it contains neither xencliths nor dykes. It may be
connected with the Complax at depth.

Granite and granodiorite containing a few small, biotite rich
xenoliths crop out near Burwood Homostead. The masses west of Tocloombah
Homostead and near the Bruce Highway arc mainly acidic. They vary in
compositicn from granodicrite through adamellite to zlkali granite. Numerous
north-cast trending, trachyte dykes intrude the northern part of the largest

Rnass.

Relationships

The Urannah Complex is intrusive into the Lower Bowen Volcanics.
The main focus of intrusion is the core of a vory broad scuth plunging
anticline of Loweor Bowon Volecanics. The Urannah Complex is of nuch loss
areal extent in the St.Lawrcnce Sheet arca than in the Mackay Shect arca
to the north. The Complox may be at a lowor level in the St.lawrence arca,
due to the regional south plungs. On the other hand, the Complex mey be
loss well developoed.

The Lower Permian Carmila Beds are unconformable on the Urannah

Complox near the northcrn margin of the St.Lawrence Sheet arca.

> The ago of the Urannah Complex is thcught to be Carboniforcus
to Mesozoic. In this area, most of the rocks of the Complex may be basal

Lower Pormian.
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STRUCTURAL GEOLOGY

The Duaringa - St.lLawrence area is mainly occupied by the Bowen
Basin. Near the eastern mergin are smaller structures, involving the
Yarrol Basin sequence,and a block of presumably older metamcrphics and
intrusives. The Bowen Basin (or Bowen Synclinorium) consists of seveoral
structurally distinct clements. These include the'Gogango High' which was
originally considered (Hill, 1951) to be 2 high of the older rocks separat-
ing the Yarrol and Bowen Basins. However, in the Duaringa Sheet area the
Bowen Basin sequence overlaps the Yarrol Basin sequonca, and forms tho
bulk of the Gongango High.

The structural sketch map, Text Figure 6, outlines the main
struxtural units in the Duaringz and St.Lawrence arecas. These units arc

discussed bolow.

The Mackonzie D-wson Trough is a long, narrow strip between the

Folded Zono and the Gogango and Leura arcas. The trough is occupied by
Tortiary sediments, possibly more than 1,000 feet thick. The thicknoess of
sediments, much greater than is common for Tertiary scdiments in this area,
and the straightness of the trough suggest that it is fault controlled.

The Styx Basin (K1) is an clongato basin, plunging shallowly to the
north. The basin is superimposed on an older syncline of similar trend. It
is occupied by shallcwly ecast dipping Lower Cretaceous sediments, unconform-
ably overlying slightly stceper dipping Middle Bowen Beds. Tho basin is
bounded on the east by a fault, probably a high angle reverse fault, cast
block up. The Cretacecus sediments are folded and faulted just woest of the
fault. They are absent east of the feoult, where the Middle Bowen Beds arc
tightly folded and probably overfolded,

The Mesozoic Volcanics (R1), in the south-cast of the Duaringa

Sheet area, were deposited on an irregular bascment and were apparently not
folded.

A number of small structures are present in the northern end of
the Mimosa Syncline (called the Leichhardt Syncline in scme publications)
(R2) within the Duaringa Sheet arca. These consist of two prominent, sub-
parallel synclines scparated by two anticlines and a syncline. The castern
anticline is probably the result of faulting., The minor syncline and anti-
cline to the west of the faulted anticline and the Mimosa Syncline as a whole,
plunge south-south-cast at a low angle. PFurther south, the Mimcsa Syncline
plunges scuth at a very low angle. The Mimosa Syncline is cut near its
northern end by a north-north-east trending fault, south block down,

The Carmila Block (P1) is mainly a shallowly east dipping block
of volecanics and sediments, the Carmila Beds. The block forms tho wostern
flank of an elongate, south plunging syncline. The nosc of tho syncline was
nmepped further north in the Mackay Sheet arca. The castern flank of the
structure is missing, replaced by an upfaulted block of Upper Devonian to
Lower Carboniferous volcanics and sediments.
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The Strathmuir Symeline (P2) is a north to north-west trending

structure occupied by Middle Bowen Beds. The synclinc is outlined on the

wost and north-east by fossiliferous sediments and volcanics at the top of
tho Lower Bowen Volcanics. The structure loses its identity amid tightly
folded and sheared sediments in the Duaringa area. On the western flank,
the dips are generally less than 30c and the beds are folded into few minor
structures. Ono fold, the Apis Croeck syncline, is separatod from the
Strathmuir Syncline by anticlines with cores of Lower Bowen Volcanics, The
castern flank of the Strathmuir Syncline is quite comrlexs the Middle Bowen
Beds are tightly folded in places, and faulting is common. The folding and
faulting are possibly a roesult of thrusting from the east of the Marlborough
Block.

The Strathmuir Syncline may be a southern o@tension of the synecline
whose wostern flank is formerly the Carmila Block. Tﬁe relationship between
the two structures is obscured by the overlying Styx Basin scquence and the
Bea.

The Herbert Creeck Block (P9) consists of Lower Bowen Volcanics. At
the northern end of the block they dip southwest and form the north-east

flank of the Strathmuir Syncline. Farther south, the Volcanics are tightly
folded and generally dip east. Thesc east dips may be overturned, due to
thrusting of the Marlborough Block from the ecast. The trend of cast
dipping Lower Bowen Volcanics is almost parallel to the partly faulted
boundary of the Marlborough Block.

The Connors River area (P3) consists of poorly expeosed Middle Bowen

Bods dipping tc the west-south-west, away from the Lower Bowen Volcanics.
The beds are involved in few minor folds and dip at angles gonerally less
than 30°. Thoy form the southerly cxtension cf the castern flank of the
Bowen Syncline which extends from Collinsville to Leura Creck and disappears
in the more complex folding of the Loura arca.

‘ The Folded Zone (P4) was previously referrcd to as the Dawson
Tectonic Zone (Derrington, 1961). It is shown on the structural sketch map
as an elongate, straight-sided zone, including three areas of cutcrop and
near outcrop of Middle Bowen Beds and Upper Bowen Coal Mcasures, areas 1, 2
and 3. Middle Bowen Beds domed by Bundarra Granodiorite (G1) are also
included at the northern end of tho zone. Within areas 1, 2 and 3, tho
attitudes of the beds were measured at many oxposurcs, meinly in stroams,
and the strike of the beds is rovealed by tronds clearly visible on the
aerial photographs. The measured dips and the bedding trends reveal tight
to sub-isoclinal folding with gencrally parallel fold axes. Vory tight
minor folds occur en the flanks of major structures. The range of the
noeasured dips is shown by the histograms on the strctural sketch map.
Histograms 1, 2 and 3 refer to dips measured in arcas of outecrop 1, 2 and 3
rospectively. The histograms appear to indicate a progressive dacline in
the tightness of the folding from south to north. This decline may not be
as rapid as the histogram 1 would indicate as it is based on relatively

few measurements.
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Up to 4,000 fzet of Middle Bowen Beds arec exposed in the
Mackenzie River at tho southern end of arca 2. The same wnit is found in
the corscs of other anticlines in arcas 1 and 2 but the thickness exposed
is less. The Folded Zone plunges regionally north from the Maakenzié River
along the axial trend. A minor reversal of the direction of plunge is
revealed by the greater thickness of Middle Bowen Beds exposed in arca 1
anticlines than in areca 2 anticlines. This plunge is reversed at the north-
west corner of the St.Lawrence Sheet arce whore the sediments are doned by
the Bundarra Granodiorite.

No Middle Bowen Beds werc recognized in area 3 of the Folded Zone.
The structures in this arca arc tighter than those to the north and are
dissccted to the same topographic level. The absence of Middle Bowen Beds
suggests that the area is structurally lower. A north-cast trending fault,
along the linc of the lackenzie River is postulated betwcen arcas 2 and 3 to
explain this difference in structural clevation. This faulting may explain
a smell but cbvious difference in trend direcctions. The trend of arcas 1
and 2 is 330° - 335%; the trend of area 3 is 340°.

A similar fault may cut the folded zone south of arca 3. This is
probably a continuation of the fault cutting the northern end cf the Mincsa
Syncline. The movements on both faults is probably similar (south block
down) and both may be normal faults. Tertiary sediments overlap the Folded
Zone south of area 33 this is compatible with a suggested lower structural
position of the folded zone, socuth of the southernmost fault.

A roconnaissance seismic survey (Robertson, 1961) shows shallow
dips below the Folded Zone at about 20,000 feet depth. This suggests that
a decolleuent separates tho tightly folded Permian sediments from the under-
lying rocks, The mechanism of the folding is not known. Slight over-
turning, producing stecp east dips, and a fow ecast dipping thrust faults
indicate stress from the east, but there is no evidence of large scale
thrusting. The sediments arc only moderately indurated; cleavage, jointing
and faulting are rare. The transition from the tight folds of the Folded
Zone to ths gontle folds of the Comet Platform to the west may be due to
the presence of shallow basement in the Comet Platform area.

The Comet Platform (P5), (Derrington, 1961) occupics the scuth-
wost part of the Duaringa - St.Lawrence area, west of the Folded Zone and

Mimosa Syncline. Structures within the Comet Platform arca are low amplitude,
short wave length folds with sinuous axial trends., Dips are generally less
then 150 but are steeper north-east of Coorcorah Horestead, towards the
Felded Zone.

fiddle Bowen Beds nare oxpesed over 150 square miles, surrounded
by Upper Bewen Coal Measures in an anticlinorium east of Comet. Less than
1,000 feet of Middle Bowen Beds are expesed in this structure, indicating
the low amplitude of the folding.
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Bedding trends on air-photos in the Upper Bowen Coal Measurcs
outline structures in many places. Thesc tronds show that structures
affecting one horizon may nct affect another horizon a few hundred feet up
or down in the soction.

Bast dipping Middle Bowen Beds crop out in the south-west of
tho St.Lawreonce Shoet area and are included in the Comet Platform. These
bods form part of the western flank of the Bowen Basin.

Three structural units, the Connors Range Arch, the Leura Arca
and the Gogango Range Area awe recognized in the Gogango High.

The Connors Range Arch (P8) forms the southera end of the
Fungella Strip (Hill, 1960). It is a south plunging anticline composed of

Lower Bowen Volcanics; intruded by the Urannah Complex (¢1) and Tertiary
volcanic plugs (T) and capped by Tertiary flows(T). It may include soume
rocks older than Permian. The arch appears to be a broad, simple structure,
not an anticlincrium. Some bedded volcanics in the unit are steeply dipping,
suggesting some local tight folding. Oy the cther hand, the steep dips may
be due to contemporaneous slumping during deposition of the velcanic pile.
The Leura Area (P6) is located at the southern end of the Connors
Range Arch. It consists of tightly folded Middle Bowen Beds with Lower
Bowen Volcanics in the core of a complox dome bifurcating into two anticlines
at its southern end. The southern extension of the Apis Creek Syncline is
located betwsen this dome and the Connors Range Arch, The structures in
the northern part of the Leura area plunge to the scuth. Further south,
the structures are mainly domes and basins, with north-scuth elongaticns.
In this area, the regional plunge is effectively flat., Dips are generally
less than 500, and no evidence of overturning was secn,

The Gogengo Range Arca (P7) is characterised by shearcd sedimmnts,

steep and overturncd dips, overfclding, faulting, and possibly thrust
faulting. This area is occupisd mainly by Middle Bowen Beds. Lower Bowen
and Roockwocl Volcanics occupy what appear to be the cores of complex, in
Places faulted anticlines. The southern blocks of Undiffersntiated Palaco-
zoic Beds show the same type of structures as the Middle Bowen Beds and are
included in this structural unit. The smalloer block of Undifferentiated
Palaeozoic Beds is delineated on the structural sketch-map as unit R1. The
beds within wnit R1 dip to the east at low angles; thce shallow dips and
lithological changes are reflected in a marked phote pattern change. The
western boundary of the unit is arcuate and marked in places by lineaments;
it is possibly a low angle thrust block. The arcuate western boundary is
more or less concentric about a granodiorite intrusion (G1) a few miles to
the cast and may be related to the intrusion of that bedy.

The Long Island Area (C1) is a block of steeply dipping Carbonif-

erous sediments, shcared and intruded in places. Insufficient work was
done in this arca tc indicate the nature of the structuress on air photos
the strike of the beds on Long Island appears to be sinuocus.
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The Craigilec Anticline (C2) is a sinuous, intruded anticline

involving'Devonian/Carboniferous Volcanics, Carboniferous sediments, Dinner
Creek Beds and Rookwood Volcanice. Dips on the eastern flank are generally
less then 45°. Tho beds on the western flank aro generally steep with over-
turning in places. Some apparent thinning of units on the western flank may
be due to faulting.

The Marlborough Block (M.S.) consists of metamorphics (M) and
ultrabasics (S) which are probably the oldest rocks in the area. The

boundaries of the block are concealed in many places. it appears to be
faulted against the Lower Bowen Volcanics of the Herbert Creek Block (P9).
A diorite mass intrudes both the metamorphics and the Lower Bowen Volcanics

at this contact. The ultrabasics arc shown in contact with Lower Bowen

Volcanics and Middle Bowen Beds west of Marlborough. The contact was not
seen on the ground and the actual relationship is not known.

The ultrabasics ars either intrusive into or faulted against the
Carboniferous and Pormian rocks as the contacts cut across Carboniferous and
Pormian structures. If the serpentinite is liiddle Devonian or older (as
suggested by Hill, 1951) the contacts must be faulted. No direct evidence
to support this was seen in the field.

A number of faults are shown on the structural sketch map in the
ecastern part of the arca. The movement on most of these is cast block up.
They arc possibly high angle reverse faults.

Tho probable fault east of sub-unit R1 is marked by a long thin
trough of Cainozoic sediments north of the Fitzroy Rivor and by the smoothly
curved eastern margin of the Gogango Renge. Movement on this fault may be
east block up. It trends north-west and then north, parallel to the curving
axis of the Craigileo Anticline, ' This fault forms part of a curving line
of slightly offseot faults, which extends from the Central Railway in the
Duaringa area north-west, then north, then north-east to Herbort Creck in the
St.Lawrence arca., Bast of this fault area lie most of the Marlborough
Block, the Craigilce Anticline and part of the Gogango Range Areca. Immed-
iately wost of it is the zone of overturning and shearing of the Herbert
Creck Block; of the castern flank of the Strathmuir Syncline and of the
GogangolRange Area., Further west, thc overturning and shearing pass
gradually into the simplor structurcs of the north-west Herbert Creck Block,
of the westorn flank of the Strathmuir Syncline and of the Leura Arca.

This fault line is not tho boundary of any simple thrust block.
Howovor, it'may mark the western limit of major faulting rosulting from the
thrusting.

Intrusives

Only two intrusives, the Bundarra Granodiorite (G1) and a Tertiary
sill (T) are found in thc Folded Zone. All other intrusive rocks aroc found
cast of tho Folded Zone. Many are intruded into or near the Connors'Rango
Arch and may have been intruded during the volcanic phase which produccd

the Lower Bowen Volcanics.
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Tho Carbonifcrous or younger intrusives (G2) intrude Carbonifercus

rocks; however, they may be related to the orogeny which folded the Bowen

Bagin sequence.
Goncral

The arca of tightest folding in the Fold Zonwm, Arca 3, is close
to the Gongango Range arca (P7), which is the most tightly folded part of
tho Gogango High. The reduction in intensity of folding northwards in the
Folded Zone is similar to the reduction ncrthwards in the Gongango High.
However, dips in Arca 1 of the Folcded Zone arc stcecpor than those found on '
the west flank of the Conners Range Arch. Intensity of folding in the
sediments appears to be proportional to disfanoe to basement or to under-
lying massive voleanics and intrusivos.

The type of folding and the number of intrusions is reasonably
uniform within each cof the Gogango High, the Felded Zons and the Comet
Platform. Thero is“much more marked change between thesc zones. Folding
becomes progressivoly gentler and intrusions less comnon westwards, from
the Gogango Range area tc the Folded Zonc and then to the Comet Platform.
This may be due to cach of the bascment blocks below these arecas being
shallower than the preccding block to the east. (Basement here refers to
the volcanics and sediments which underlic the Bowen Basin scquence). The
Enmcrald-Duaringa Seismic survey (Robertson, 1961) indicated a depth of
about 4,000 feet to bascment in the Comot Platform area. Basemant depth
incrcasod gradually castwards to about 12,000 fcet across the axis of tho
Mimosa Syncline. Further east still near Bluff a number of high angle
reverse faults werc recorded. In the Exel Minc, at Bluff, a low angle
thrust fault is exposed. Both the subsurface reversc faults and the thrust
fault dip east. A fow horizontal dips aro recorded below thoe Folded Zone
from a depth of about 20,000 feet, which may be the depth to basement.

This depth is not related to the thickness of section involved in the folding.
The depth to basement in the Gogango Range area is not known,

GEOLOGICAL HISTORY

The oldest rocks in the area are the metamorphics in the Marl-
borough area. These were regicnally metamorphosed and intruded by the
ultrabasic complex, possibly as a large sill. Subsequently, the metamorphics
and ultrabasics were folded and intruded by a succession of basic to acid
intrusives, the youngest of which is probably post Permian,

The Silurian to Devonian sediments near Armagh and Thuriba
Homestecads indicate tiat marine sedimentation tock place in these arcas at
that time. Nothing is known of the extent of the sedimentation or of the

subsequent geological history of the sediments.
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Yarrol Basin sedimentation in the Craigiles arca commenced with
intermediate to basic voleanism in the Upper Devonian to Lower Carbonifer-
cus. This was succeecded trensitionally by Lower Carbonifercus (Visean)
carbonato deposition, Thereaftor sedimentation continued to the Lower
Pormian, interrupted by many hiatuses but no angular unconformitiss. In the
Craigilee area, the Bowen Basin soquence overlaps the Yarrol Basin scquence,

The Bowen Basin wes initiated at about the beginning of the
Permian. Deposition commencoed along the eastern wargin, probably in a
parallic, shallow water, partly marine environment with numercus volcanic
islands. The Basin subsided to accommodate the Lower lowen Volcanics and
the Cormila Beds. About this time, the Rookwood Volcanics were cxtruded
in a marine environment further east; conformably overlying the Yarrol
Basin soquencco.

Towards the end of the Lower Bowen Vclcanics deposition, the
Bowen Basin was ostablishod as a najor rerine sedimentary basin. Thoe most
rapid subsidence took place in the Bastorn Region of tho Duaringa-
St.Lawrence area, where a considerable thickness of partly volcanic derived
Middle Bowen Beds accumulated, Major downwarping of the Bowen Basin may
have been accompanicd by feolding and uplift of the Yarrol Basin to the east.
Erosion of the Yarrol Basin sequence and particularly of the volcanics at
the top may have supplied rmuch of the Middle Bowen Beds of the Eastern
Rogion.

The sea transgressed westwards progressivelys before the end of
the Lower Pormian it extended to the west of the Duaringa - St.Lawrence
arca. The Middle Bowen Beds are thinner in the western and contral part of
the area than in the Eastern Region; differences of lithology from west to
east probably reflect different provenances.

The Undifferentiated Palacozoic Beds are associated with the
Middle Bowen Beds in the Eastern Region. The relationship is not clear.
Possibly they ropresent a phase of volcanism and sedimontation aftcer or late
in tho Middle Bowen Beds. Alternatively, they may be older rocks, placed
in position by complex structural adjustments.

Barly in the Upper Permian, the Bowen Basin changed gradually
from a marine basin with a rich fauna to a restricted or freshwater basin
apparently devoid of marine fauna and favouring preservation of plant
material. The gradual change is shown by thc transitional contact between
the Middle Bowen Beds and thoe Upper Bowen Cecal licasures in the west of the
arca, There were probably sporadic marine transgressions during the early
part of deposition of the Upper Bowen Coal Measures, because lithologies
typical of the Middle Bowen Beds are intorbedded with basal Upper Bowen
Coal leasures.

The Rewan Formation marks a further change of provenance and
possibly basin environment. The chocolate to purplish red colour cof nuch of
this formation is due to the presence of ferric iron. The greenish sedimonts,

interbedded with the chocolate sodiments, contain ferrous iron and indicate
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that the depositional environment was not oxidizing., The ferric iron was
dorived from the provenance. Possibly the provenance arca was subjected
to a prolongcd, weathering cycle, possibly under conditions of alternating

humid and arid seasons such as arc asscciated with present day lateritiza-~

tion processes. The high percentage of homatite and alumina in chocolate

shale of thc Rewan Formation suggests it could have been derived from a
lateritic land surface (Phillips, in Hill and Denmead, 1960, pp.188). The
presence of sediments typical of the Upper Bowen Coal lMcasures in tho
Rewan Formation indicates that the provenance is still nartly the same.
The rcduced quantity of plant and wood remains in the Rewan Formation and
the nature of the chocolate sediments suggest the change from the Upper

Bowen Coal Meoasures to the Rewan Formetion was possibly due to a change of
climate. Thero is no evidence in the Duaringa - St.Lawrence arca of

unconformity or disconformity boetween the two units,.

Thé Clematis Sandstone was deposited in Middle tco Upper Triassic.
The abrupt change from tho chocolato shale and lithic sendstonc of the
Rewan Formation to the mature, quartz sandstonoc of the Clomatis Sandstonc
indicates a considerable change of dcpositional environment and provenance.
The contact botween the two is structurally conformable in most places and
faulted in somej it is probably disconformable.

The orogonic phase of the Bowon Basin may have commenced during
or boferc the deposition of the Clematis Sandstone. It was most profound
in the BEsstern Region, where the Yerrcl Basin and Bowen Basin scdiments
woerce folded, intruded and later partly overturned to the west.

The overturning is most cormon in the Middle Bowen Beds: a

‘ narrow, deep trough of dominently lutites might be expected to yield nore

readily than the more competent and more extensive Yarrol Basin scquence
to the cast. Tho type of folding changes and the tishtness of folding
decreases to the wost. The sub-isoclinal folding of the Folded Zcne is
scparated by a decollement from the underlying bascment. Apparently there
were no intrusions into most of the Folded Zonej the Bundarra Granodiorite
was intruded in a tectonic cnvironment which was different from that of
the Folded Zcne to the south. The intrusive phasc of the orogeny possibly
continued for a long time. It may have commenced in carly Permian while
the youngest intrusives arc possibly Triassic. The mctamorphic and ultra-
basic block of the karlborocugh area was possibly faultod into its present
position at a late stage in this orogeny. Some of the intrusives
associated with the block arc intruded along the fault contacts axnd intrude
Permian rocks.

The subsequent histery of the area is mainly epeircgenic rather
than orogenic. Tho ?TMcsozoic Volcanics of tho south-cast of the Duaringe
Sheet area are probably Triassic-Jurassicj they arc unfolded volcanics,

unconformably overlying 7Middle Bowen Beds.
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The Styx Coal Measures were deposited in a basin which down-
warped in late Jurassic to early Cretaceous; this basin overlies the
Strathmuir Syncline and was pcssibly controlled by this older structure.
The present eastern margin of the Coal Measures is a high angle reverse
fault, similar in kind to many of the faults in the Bastern Region.
Possibly some of the faulting and overturning in this region took place
during or after the Cretaceous.

Acid to intermediate volcanics and associated intrusion was a
feature of the Tertiary. These were most common in thz Connors Range Arch,
near the main line of intrusion of the Urannsh Complex. Tertiary basalt
was extruded over part of the area as isolated sheets. There is no
ovidence that the isolated remnants once formed part of a continuous sheet.
Tertiary sediments, commonly lateritized, cover mmch of the arca. Their
thickness and, particularly around Bluff, their lithology were controlled
by the pre-existing topography.

There was possibly some epeirogenic warping of the area since
the formation of the laterite profile on the Tertiary sediments. This
initiated the present cycle of ercsion which has romoved much of the
Tertiary cover. Widospread blankets of Cainozoic sand and gravel and doep

alluvial deposits along the rivers cover much of the area.

. ECONOMIC GEOLOGY

Coal is the only mineral product of any importance in the Duaringa
and St.Lawrcnce Shect arcas. Production is confined to two areas; the
central part of the Duaringa Sheet area, from the Permian Upper Bowen Coal
Measures; and the ocastorn part of the St.Lawrence Sheet arca, from the

Lower Cretaceous Styx Coal loasures.

Duaringa Sheet arca. Coal has been prospected for, and found,

over a large area of the Duaringa Shect, but tc date has boen mined in the
Rangal and Bluff areas only. It was first recorded by Leichhardt in 1845,
cropping out in the banks of the Mackenzie River. Several shafts were sunk,
and tunnels driven; in the Tolmies area before 1895. For a few yoars after
1900, a scam up to twenty-four feet thick (the Memmoth seam) was prospected
near Jollinbeh Homestead. Later this scam was traced south towards the
Central Railway. Tho Mount Morgan Gold Mining Company sank several shafts
between Jollinbah and Blackwater. These shafts produced little coal bocause
the quality of the coal and distance from transport made them uneconomic
compared to other sources. Thoe Mount Morgan Company eventually obtaincd
coal from Baralaba.

There was some prospecting for coal west of Duaringa between
1900 and 1910. One seam was opencd up but the coal was too soft and frisble
to transport. Several scams were located, up to ten foet thick, but were
genorally stoeply dipping, anthracitic coal., During this time, several
seams up to seven feet thick were found five miles north-cast of Bluff,
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Coal was discovered cropping out in Duckworth Cresk, necar Bluff in 1903,
Four colleries have operated in the Bluff arcaj; of the four the Excel and
the Cambria are still operating. The various collieries, their poriod of
operation and approximate production figures to 1960 are given in the
following tablos

Bluff Colliecry (1905-1925) 165,000 tons
Windsor Colliory (1933-1957) 250,000 tons
Excol Colliery (1939-1960) 345,000 tons
Cambria Colliery (1926-1960) 550,000 tons

The total production for the field is about 1,310,000 tons.

At the present time, the Cambria mine works a twelve foot thick
scam, and the Excel a six foot thick seam. The two scams are separated by
about 140 foet of shale, siltstone and sandstone. The coal is low volatile
bituminous to semi-anthracite.

A colliery operated at Rangal from 1923 to 19403 about 140,000
tons of coal was produced from a ten foot thick seam.,

Utah Development Company is currently carrying out a programmc of
detailed mapping and drilling to evaluate reserves of coking coal suiteble
for opon cut mining. Thoy are working mainly in the area west of Blackwater,
north and south of the Central Railway.

St.Lawrence Sheet areas

Styx Coal Ficld: Coal was first discovered in the Styx River arca

in 1887, and thore was scme prospecting for two or three years. It was not

“until 1918 that a shaft was sunk by the Queensland Government at Bowman to

exploit a promising scam previously located by diamond drilling. Production
commenced at this mine, known as Styx No.1 State Colliory, Bowmen, in the
following year. Owing to the unsuitability of the first site, a seccond
shaft Styx No.2 State Cclliery, Bowman, wes sunk ten chains to the south,
The mines at Bowman were abandoned in 1925 in favour of a third pit
commenced in 1923 at Ogmore, two and a half milcs to the nerth. This mine
worked for two years as Hartley State Colliery, and then continued to the
prosent, on the onc scam, as Styx No.3 State Colliery, Ogmore. Private
enterprise entered the field in 1930, when the Bowman Coal Mining Syndicate
oponed up a colliery adjacent to the old State Minc at Bowman.

Production

Colliory Tons Value (&) Prggiziigi.
Styx No.1, Bowman 4,930 4,800 1919-21
Styx No.2, Bowman 103,344 106,261 1921-25
B.C.M.S., Bowman 62,193 61,032 1932-48
Styx No.3, Ogmore 1,556,251 2,831,318 1924-61

TOTAL 1,726,718 3,003,411 1919-61
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In 1948 to 1951 the Queensland Mines Dopartmont tested an arca

" N./near Tooloombah Crcok, by dicmend drilling, Three seams, cach witk a

minimun thickness of three feet, were found., Thc drilling proved reserves

) of four million tons of coal, in seams mors than three feet thick; approxim-

ately half was in seams cver fcur foet thick., These reserves have not yot

been exploited.

¥ !

St{;awfbnce Township Area: The occurrence of coal in tho

St.Lawrence arsa was known before 1889. Tho Broadsound Coal Company
ongaged in a vigorous prospeciing campaign between 188y and 1891. Sevon
bore holes mnd at least five shafta were put down in the vieinity of
St.Lawronco. Thoy were successful in locating coal in a shaft within one-
quarter of a mile of the wharf at Newport, on Wavorley Cresk, about three
and a half miles south-east from St.Lawrence.l However, an influx of water
in June 1891 forced closurc of thorminc end no production is recorded.

Coal from a dump-near the old shaft has been analysed -

Fized carbon * 63.6%
Volatiles 24%
Ash 9%
Moisture 3.4%

Gold was discovered at Yatton, seven miles east-south-cast of
Croydon Houestead, around 1880, and about 5,000 ounces of gold was estimated
to havo been wen by gully raking before the field was proclairmed in 1886.
Rocorded production since then has becn negligible, and the field was
abandoned by 1891,

Jack (1888) described the field, and rcferred to "dioritic
country rock intersocted by dykes of silicated felsite". The gold occurs
as flakes associated with quartz, calcite and siderite in brecciated zoncs
within the diorite.

Gold also occurs in quartz veins cutting volcaniés of the Carnila
Beds in tho Salt Hill area nine miles north-north-east of St.Lawrence. Only

production recorded is T ounces of gold in 1950.

MOLYEDENITE

Ball (1918a) reports quartz-molybdenite veins with some chalco-
pyritc cutting granite in the Connors Range, noar Cardowan. He gives tho .
locality as twonty-cight milos north west of St.Lawrcnce, and forty milos
by road. No production is recorded, and the highest of threc assays done
gave 0.6% MoSo.

LIKESTONE
Connah (1958) reports a limostenc belt up to at least 220 foot

thick abcut Yatton. The distance from the railway is a serious disadvantage.
An assay of Yatton limestone by AMDL gave 0.028%.P.
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MAGNESITE

Magnosite was notod at scveral places in the ultrabasic complox
south and south-cast of liarlborough. Tho magnesite is genorally high grade
and occurs in veins of various sizes. The most important mine is Frasers
Workings, six and a half milos south-south-cast of Marlborough. Reserves
aro probably a few thousand tons; to date only small amounts have been
mines.

It was noted in thc field that tho magnesite was often close to
gabbro dykes; the magnesitie may be duc to alteration of the serpentinite
by the gabbro,

CHROIMITE

Small deposits of chromite have been mined at several places in
the ultrabasic complex. All deposits are relatively small and the chrone/
iron ratio is below that required for chrome cre. Some chromite has been
mined for usc as metallurgical ore. X-ray spectrochomica 2nalysis of a
chromite floater, collectod during the 1962 season, gave 2 ohromium/iran
ratio of 1.9 1 1j the floator contained 27.7% chromiwz and 14.4% iron.
Small deposits of alluvial chremite may be found in the ultrabasic conplaox.

COPPER
Coppor has becen recorded from Lower Bowen Volcanics north-cast

of Balcomba Hormestead and in the Collaroy Homestocad area. The COpper occurs
as native coppor, sulphide, oxide and carbonatc in veins which are gonerally

irregular and discontinuous.

OIL SHALIE

Tertiary oil shale has beon recorded from bores in the Duaringa
area and also cropping out in the Dawson River south-cast of Duaringa.
Distillation tests on samples from cuterop gave yields of 10 - 21 gallons
per ton. A drilling programme carricd out by the Quecnsland Mines Department
west of Duaringa rovealed only thin beds of o0il shale within 200 feet of the
surface.

Ball (1927) reports 2 shale fron Styx Pit, which on destructive
distillation yielded crude oil at onc gallon per ton.

NICKEL

Two samples were collocted during the 1962 survey from the baso
of the laterite profile developed on the ultrabasic conplex, south-west of
Marlborough. Analysis of'tha two samples gave nickel contents of 0,19% and
0.63%. An iron core boulder from the ferruginous zone of the laterite profile
contained 0.16% nickel and 0.88% chromium. The lateritc profilc has boen
eroded fron most of the ultrabasic complox, Prospecting may locate deposits
of nickel in the remaining laterite or in arcas of roworked latorito.
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TRON
Boulders of iron ore are contained in roworked laterite ncar the
south-west of the ultrabasic complox. The quantity and quality of the

iron ore are not known. A grab sample of latorite soil from three miles

scuth-cast of St.Lawrencc was analysed and contained 17% iron and 9% aluminium.

VATER

There are no artesian water bores in the arca. The rainfall of
tho area is rcasonably high aund the pasturalists rely on surface water and
dams for most of their water. A large number of borcs have been sunk into
river alluvia to supplement surface water supplies during the dry winter
nonths. A fow bores have boen sunk in the Upper Bowen Coal Measures and
the Middle Bowen Beds of the Comet Platform area., Scme of these have
proved good producers but aquifers arc difficult to predict. Very few

recordd of these bores cexist.

PETROLEUM

The Eastern Region of tho Duaringa and St.Lawrence arca consists
mainly of volcanics and comploxly folded, intruded, and metamorphosed
sediments. There is virtually no possibility of petroleum production from
these roccks.

Further west, in the Folded Zone, the sediments are not meta-
morphosed to any oxtent and intrusions arc rare . The Upper Bowen Coal
Measures include good cap rocks and the Middle Bowen Beds include source
and possible reservoir rocks. However, the atructures are very tight and
éteep flanked throughout most of the zone. The steep dips make seismic
prospecting almost impossible, and it would be difficult fo locate struct-
ural targets. In addition, the areal extent of closure would probably bo
fairly small because of the tight folding.

Nothing is known of the lithologies and structures of Pormian
sediments botween the Folded Zone and the Eastorn Region. This is probably,
though not neccssarily, a zone of tight folding.

Near the western margin of the Folded Zonc structurcs are broader
and flank dips are gontler. A complex anticline, closed in Upper Bowen
Coal. Measurcs, was napped in the St.Lawrence Sheet arca, ninc miles south-
oast of Foxleigh Homestead. This structurc has closure cver an arca
possibly up to ten square miles and probably persists at depth. The
western margin of the Folded Zone and furthor west, particularly in the
St.Lawrcnce Shoet area, may be quite prospective, Here, the liiddle Bowen
Beds and tho lower part of the Upper Bowen Coal Measures, contain considocr=-
able thicknesscs of quartz sandetone which are potential oil reservoirs.
The arca is on tho wostern flank of the Bowen Basin wherc up dip migraticn
of o0il from potential sourco rocks in tho deeper part of the Basin is

possible,
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The attractiveness of this arez is reduced by the results of the
A.F.0. Cooroonah No.1 Bore., This pecnctrated about 3,000 feet of Middle
Bowen Bods, including consideorablc quartz sandstone. Howcver, the sandstone
was hard and siliceous and had very little porosity. It is not knowm if
silicification of tho sandstone is a lecal phenonena or is widespread in
the area. If widesproad, then the oil potential of the area is very
limited. The area warrants further investigation to determine its oil
potential.

The Middle Bowen Beds in tho Comot Platform area are gently folded
and unaltered, and include considcrable thicknosses of quartz sandstone.
The scquence may contain accumulation of cil, Howeveor, the structures are
shallow and sinuous and some apparent culminations may not be effectively
closed. Closure in the Uppor Bowecn Coal Measures is probably nccessary

to onsure an effective cap ovor any structure.

SUMIARY OF GEOLOGICAL RESULTS AND PROBLEMS

The most important result of tho 1962 scason mapping is that the
Bowen Basin overlaps the Yarrol Basin in the north-east of the Duaringa
Sheet areca. The rolationship is displayed in a structurally conformable
sequence on the west flank of the Craigilee Anticline. The lower part of
this sequence is identified as Yarrol Basin Scquence on lithologies and
faunaj; the upper part is identified as Bowen Basin sequence on lithologies
and distributicn. The nature of tho succession in this area, from Devonian/
Carbeniferous volcanics to Permian Middle Bowen Beds, requires further
study. It probably includes major disconformitics and possibly angular
unconformities though the main folding is late- or post-Permian,

The Yarrol Basin sequence was mapped in general terms only. It is
well doveloped in the complex Craigilec Anticline, a structure requiring,
and worthy of, much more detailed mapping. The Silurian/Devon&an rocks
near Armagh Homestead require further study to cstablish their relationship
tc tha Yarrol Basin sequence.

The Gogango High was originally thought to consist of older rocks
separating the Bowen and Yarrol Basins. The 1962 mepping shows that it is
a complex structural zone within the Bowen Basin and consists mainly of
Pormian scdiments and volcanics. An inlier of Silurian/Devonian rocks was
mapped in the scuth-cast of the Duaringa Shoet arca, on the trond of the
Gogango High. The inlier is overlain by ?Middle Bowen Beds but apparently
by none cf the Yarrol Basin sequencc., Thus the 'Gogango High', in this
arca, contains oldor rocks which werc west of the Yarrcl Basin but were
overlapped by the Bowon Basin. The 'Gogango High', particularly south of
Balcomba Homwestoad, requiros much morc work to cstablish:

(1) the relationship and extent of the Silurianybovonian rocks;

(ii) the age of the ?Middle Bowen Bedsj

(iii) the age and relationships of thc Undifferontiated Palacozoic Beds; and
(iv) the age of the ?Mosozoic volcanics,
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Mapping in the Baralaba and Montc Sheet arcas during 1963 may throw light
on some of thesc problens.

The Carmila Beds of the St.Lawrence Sheet area requirce further
work to clarify their stratigraphic position. They may be equivalent to
the bedded volecanics and sediments at the top of the Lower Bcwen Volcanics
and the base of the Middle Bowen Beds in the Apis Creck to Tooloombah
Homestead area. The Carmila Beds are unconformable on intrusions of the
Urannah Complex. Threoe age determinations on rocks of the Complex give
ages very low in the Poririan but the Complex includes some younger intrusions.
Further samples will be collected during 1963 to give more information on
tho age of tho Complox amd other intrusives in the arca.

The 1962 mapping in the Folded Zcne of the Bowen Basin assisted
in correlating the liiddle Bowen Beds of the northern part of the Bowen
Basin with those of the Springsure areca. A fossil fauna collected noar the
Mackenzie River can be correlated with. the fauna of the Ingelara Shale,
Springsurc area, and the fauna of unit B2 of the Middle Beds cof the northern
Bowen Basin. (Dickins et al,1962). This reinferces our belief that the
Middlo Bowen Beds can be subdivided into broad units of basin wide extent.

The relationship of the Rowan Formation tc the Upper Bowen Ccal
Measures is not definitecly established yet. WNo evidence of an uncenformity
between the two units was secn in this area. Further north,; in the lMount
Coolon Sheet arca, cquivalents of the Rewan Formation were included in the
Upper Bowen Coal Measures. Whether or not an unconformity exists at the
basc of the Rewan Formation in the type area will be examined during 1963.

The nmost important problem for future work is correlation of the
Pormian/Triassic succossion of the northern Bowen Basin, including the
Duarings - St.Lawrcnce arca, with the Permian/Triassic succession of the
southern Bowen Basin and of the subsurface below the Surat Basin.
Rationalising the nomenclaturc used in these arcas will also present a

considerable problen.
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' |
RESUME OF GEOPHYSICAL INVESTIGATIONS

A considerable amount of geophysical work of various kinds has
been carried out in the Duaringa and St. Lawrence Sheet areas. Some
are regional projects which covered the entire areaj; others are more
detailed investigations of small areas or reconnaissance work covering
only part of the area.

Seismic

A seismic refraction traverse (Smith, 1951) near Comet in the
west of the Duaringa Sheet areca was the earliest scismic work in the arca.
A detailed scismic survey was made of the Cooroorah Anticline in 1959 (Moss
and Morton). Subsequently; a discontinuous reconnaissance scismic
reflection line was shot from Emerald to necar the Dawson Rivery; along the
highway (Robertson, 1961). These surveys werc carried out by the
Geophysical Branch of the Bureau of Mineral Resources. In 1962, a seismic
survoy of the Clermont-Annandale area wag commenced by United Goophysical
Co, for Mincs Administration Pty Ltd. This survey includes some lines
shot in the western part of the St. Lawrence Sheet area.

Gravity

Some gravity mcasurements were made by Marshall and Narain
(1954) as part of a regional gravity investigation of eastern and contral
Australia. Some measurements were also made along the Bruce Highway in
the St. Lawrence Sheet area by the Bureau of Mineral Resources as part of
the Eastern Australian Regional Net. The Bureau of !Mineral Resources
carried out a semi-detailed gravity survey in the Comet-Rolleston area
(Oldham, 1958) which includes the south-west corner of the Duaringa
Sheet area. A gravity survey of the Roma-Theodore area by Mines
Administration Pty. Ltd. (Warren, 1959) includes the southern part of the
Duaringa Sheet area, Mines Administration Pty Ltd also carried out a
regional gravity survey (Starkey, 1959) covering all of the Duaringa and
St. Lawrence Sheet areas and a detailed gravity survey of the Cooroorah
Anticline (Burbury, 1959).

Aeromagnetic

A reconnaissance aeromagnetic survey of the Great Barrier Reef
was flown for Australian Oil and Gas Corporation in 1962. Some of the
flight lines overlap the St. Lawrence Sheet area. The Bureau of Minecral
Resources commenced a regional aeromagnetic survey of the Bowen Basin in
1961 and this survey is nearing completion. The Duaringa and St. Lawrence
Sheot areas were flown during 1962. East-west flight lines are two
miles apart with north-south tie lines every 10 miles.

Text Figure T shows the location of seismic lines, and gravity
measurements and aeromagnetic flight lines for these surveys covering
parts of the area. The flight lines for the Bureau of Mineral Resources
aegromagnetic survey are not shown.

a
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APPENDIX 1

PERMIAN MARINE MACROFOSSILS TROM THE
ST. LAWRENCE AND DUARINGA SHEET AKREAS

by

J. M. Dickins

SUMMARY

With the exception of possibly two localities, the fossils

"collected from the eastern parts of the Sheet areas, i.e. between the

central eastern part of the Bowen Basin and the coast, are referred to
Fauhas I and II of Dickins (1961a). The two localities which form an
exception, one in the south-eastern part of St. Lawrence and the other
in the south-eastern part of Duaringa, may represent Fauna IITI. Fossils
from the eastern parts of the two Sheet areas in the Geological Survey
of Queensland suggest the same conclusion; a single locality, however,
in the eastern part of the St. Lawrence Sheet area appears to represent
Fauna III.

At Apis Creek a Fauna II assemblage is found in beds with
primary volcanic sediments, whereas in the Bowen Basin to the north
primary volcanics are not known at this level in the Middle Bowen Beds,

but are confined to the underlying Lower Bowen Volcanics.

Only Faunas III and IV are found in the Folded Zone and
Fauna IV in the Western Region. In the Folded Zone, brachiopods typical
of the Ingelara Shale of the Springsure area (for sequence in Springsure
see Phillips in Hill & Denmead 1960, p.185) are associated with
molluscs of Fauna IITIB. This therefore, affords firm evidence for the
correlation of the Ingelara Shale with Unit B2 and the Glendoo Member
of the Collinsville Coal Measures (Webb & Crapp, 1960) of the northemn
part of the Bowen Basin and further indirect evidence for the corre-
lation of the Mantuan Productus Bed with the Big Strophalogia Zone.
Equivalents of the Streptorhynchus Bed and possibly the Mantuan
Productus Bed (= Big Strophalosia Zone and clarkei bed) are also re-

presented in the Folded Zone. The main fosszsiliferous horizon of the
Western Region, contained in the Crocker Formation (Derrington and
Morgan, 1959) scems equivalent to the Streptorhynchus Bed of the

Collinsville area (Isbell, 1955). The possibility cannot be dismissed,

however, that here this fauna ranges higher than previously known.
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Only a relatively few species are added to those recorded in
previous reports by the author and the value of the faunal subdivisions
proposed is further examined. As already shown the fossils indicate a
time interval extendlng from late Sakmarian or carly Artinskian (Lower
Permian) Eh;kazanlan (early Upper Permian).

INTRODUCT ION

Fossils from the Emerald, Clermont, Mt. Coolon, Bowecn and
Mackay Sheet arecas of the Bowen Basin have been considered in previous
reports (Dickins, 1961a; 1961b; 1962a; and 1962b). This study is now
continued. Pelecypods, gastropods and brachiopods are considered at the
specific level and the faunal subdivisions of previous reports have been
used and amplified. The latest publications available have been uscd and

consistency has been maintained by direct comparison of specimens.

I am grateful to many coclleagues within fhe Burecau r dis-
cussion on this work, and to K.S.W. Campbell of the Australian National
University, J.F. Dear of the Geological Survey of Queensland, and Dorothy
Hill of the University of Queensland.

The fossils are most conveniently treated according to the
areas within which they occur and within these areas they are considered
in stratigraphical order. These areas correspond to those used in the
main report. The Connors River Arca and the Eastern Region contain the
oldest fossils and are considered first, Subdivisions of the Eastern
Region are made. The other two main areas are the Folded Zone and the
Western Region.

THE FAUNAS AND THEIR RELATIONSHIPS

Connors River Area

Fauna II
SL 603. In Main Range Creek, 4 mile west of Bruce Highway.

Pelecypods
Deltopecten 1imacformis (Morris) 1845

Brachiopods
Cancrinella farlcyensis (Btheridge & Dun) 1909

Anidanthus springsurensis (Booker) 1932

Strophalosia precovalis Maxwell 1954

Neospirifer (Grantonia) cf. hobartensls(Brown) 1953

Trigonotreta sp. A.
Ingelarella ovata Campbell 1961

Cancellospirifer 7 sp.
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Ostracods
SL 608, Onc mile west-north-west of Saltbush Park turn=-off from
the Bruce Highway,
Pelecypods
Aviculopecten sp.

Streblopteria sp.

Gastropods
Peruvispira sp. (not comparable with P. allandalensis
(Fletcher) 1958, but may be comparsble with

P. elegans (Fletcher) 1958.)

Brachiopods

Cancrinella farleyensis

Anidanthus springsurensis

Strophalosia preovalis

Lissochonetes sp.

Neospirifer (Grantonia) cf. hobartensis

Ingclarella ovata

Ingelarclla profunda Campbell 1961
Dielasmatids
Corals

Cladochonus sp.

Conulariids, fenestellid bryozoans, and a straight nautiloid

SL 610. One mile south of the Main Range Creck, on the Bruce
Highway, east side of road.

Gastropods

Mourlonia (Mourlonia) sp. nov.

SL 643. One mile east of Bruce Highway, hill on south side of
Yatton Creek, "Yatton Limestone".

Pelecypods
Steblopteria ? sp. ind,

Cypricardinia ? sp.

Brachiopods

Cancrinella farleyensis

Anidanthus sprimgurensis

Strophalogia preovalis

Ncosprifer sp. A.*

* It is now proposed to recognise two species within the grouping Neo-
spirifer sp. previously used (see Dickins, 1962b). Neospirifer sp. A can
be distinguished from Neospirifer (Grantonia) cf. hobactons ishy having
the sulcus and the main plicae (fasciculae) less well developed. Neo-
spirifer sp. B, which has becn found only in Fauna IV has an even - less
well developed sulcus and the flanks are relatively smoother. Neospirifer
sp.A appears to range from Fauna II, and poszibly Fauna I, into Fauna IV.
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Ingelarella ovata

Pseudosyrinx sp.

Corals
Cladochonus sp.
Single Corals

Fenestellid Bryozoans

Relationships

None of the fosesils collected from the Connors River arca is
younger than Fauna II. The samples from SL 603 and SL 608 are definite
Fauna II. SL 610 was collected at a similar stratigraphical position to
SL 603 and SL 608. Although, from field evidence, SL 643 appears to be
slightly lower stratigraphically than the other three samples, on the
basis of the fossils identified it also seems to represent a Fauna II.

Eastern Region

Leura Area

Fauna ITI

Du 7/2 Collection from float in Leura Crecck, downstream from
Leura Homestead. Duaringa Sheet.

Brachiopods
Cancrinella sp.

. Anidanthus springsurensis

Strophalogia preovalis

Neospirifer sp. ind.
Ingelarella cf. ovata

Ingelarella cf. profunda

Du 7/5 Collection from float in Leura Creek, near Leura Homestead.
Duaringa Sheet,

Brachiopods

Anidanthus springsurcnsis

Ncospirifer (Grantonia) cf. hobartensis

Du 1022A. In Leura Creck, 7 miles north-ceast of Leura Homestecad.
Duaringa Sheet.

Pelecypods
Burydesma hobartense (Johnston) 1887
Deltopecten limacformis

Gastropods
Keeneia sp.

Brachicpods
Ingelarella ovata

Ingelarella profunda
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Notospirifer hillae Campbell 1961

- Notospirifer sp. A?

Du 1022B. In Leura Creek, T miles north~east of Leura Homestead.
Duaringa Sheet.

Pelecypods

Modiolus sp.?

Deltopecten limaoformis

Brachiopods

Strophalosia preovalis
Neospirifer sp. ind.
Ingelarella sp. ind.

Du 1022C. In Leura Creck, 7 miles north-cast of Leura Homestead.
Duaringa Shect.
Foncstellid bryozoans and brachiopod fragments.

Du 1022D. In Loura Creck, 7 milcs north—cast of Leura Hemostead.
Duaringa Shect.

- Pelecypods

Conocardium sp.

e

Brachiopods

Anidanthus springsurcnsis

Strophalosia sp. ind.

Lissochenctes sp.
Ingclarella cf. ovata

Du 1030B. In tributary of Leura Creck, 6% milcs north-cast of
Leura Homestead. 1 mile south of Locality Du 1022.

Duaringa Sheet.
Pelccypods
Dcltopecten of . limacformis

Brachiopods

Neospirifer sp. A7
Ingolorellae ovata

Ingeclarella profunda

Fauna II?

‘»r

Du 686. 5 miles north-north-west of Tartarus Homestead.
- . St. Lawrence Shect.

Peleeypods
Aviculopccten sp.
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Brachiopods

Cancrinclla sp.

Strophalosia sp. nov.? (spocimons are very wide, and similar
to those from Du 764 and Ingelara Shale).

Lissochonetes sp.
Ingelarclla sp. ind.

Crinoid Stems

Reloationships

From faunal and stratigraphical data all the samples from
the Leura Area with the possible cxception of Du 10224 and Du 686
belong to Fauna II. Both Du 1022A and Du 686 arc closc to the base
of the Middle Bowen Beds in their respective areas. Fcur of the species
identified at Du 10224 are common t0 Faunas I and II. From information
considered later XKeencia sp. suggests Fauno I or a low Fauna IT.

Notospirifer hillae seo far is not known in Fauna I. Thce cvidence

available, therefore, folls in favour of Fauna II, but if Notospirifer

sp. A is indced present, it is possible that Du 10224 can be more

corrcctly referred to Fauna I.

Except for Strophalosia sp. nov.?, the fauna at Du 686 is
scant. The spcecimens of Strophalosia are close to those from the
Ingelara Shale and from Unit B in the Folded Zone (Du 764). Du 686,

thorefore, possibly represcents a Fauna III, but more information is

required on other spccies before any satisfactory conclusion is
possible. In the meantime this locality is doubtfully referred to
Fauna II because of its apparent low position in the Middle Bowen
Beds.

Balcomba Area

Fauna I or IT

Du 188, 5 miles cast-north-cast of Balcomba Homcstead.
Duaringa Shoet.
Pelecypods
Burydesma cf. hobartense

Thuriba Arca
Fauna III or High Fauna II
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Du

Du

158. Beside Power Line, 2 miles south-west of Thuriba Homestead.

Duaringa Sheet.

Pelecypods
Plagiostoma? sp. nov,

Brachiopods

Neospirifer sp. A
Ingelarclla cf. ingelarensis Campbell 1960

Pseudosyrinx sp.

Bryozoans

Branching stenoporcids
159. 1% miles south-west of Thuriba Homestead, Duaringa Sheet.

Corals

Thamnopora sp.
Cladochonus sp.

508. 3 miles north-west of Thuriba Homestead. Duaringa Sheet.

Pelecypods

Modiolus sp. ind.

Plagiostoma? sp. nov.

' Brachiopods

Du

Strophalogia cf. sp. nov.

Ingelarella cof. ingelarensis or mantuanensis

Pseudosyrinx sp.

Punctate or spinose spiriferoid
Diclasmatid

Stcnoporoid bryozoans

Corals

Cladochonus sp.
510. 4% miles north-west of Thuriba Homestead. Duaringa Sheet.

Stenoporoid bryozoans
Corals

Thamnopora sp.
Cladochonus sp.

511. 3 miles west-north-west of Thuriba Homestead.
Duaringa Sheet.

Pelecypods

Atomodesma (Aphanaia) sp. ind.

Aviculopecten sp.

Streblopteria sp. ind.

Astartila or Astorellidae gen. nove.sp.?
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Brachiopods
Terrakea sp. (similar to species at M414 of Mackay Sheet area)
' Cancrinella cf. magniplica or farlcyeusis
) Necospirifer sp. A.

Ingelarella cf. plana or mantuenensis

Cancellospirifer ? sp.

Fenestellid Bryozoans'
Single Corals

Crinoid Stems

Relationships

The faunas from the five localitics (Du 158, Du 159, Du 508,
Du 510 and Du 511)are closely comparaBe and from field data occur at a
similar stratigraphical horizon. Only a relatively small number of
species is represented and because these are distorted by shearing a
comparison with faunas frem elsewhere is difficult. Most of the species
present are long ranging or the material is inadequate for positige
identification. No specics restricted to Fauna II occur and the forms
referred to Ingellarella of. plana or mantuanensis and I. cf. ingelaren-

sig or mantuanensis suggest the fauna as a whole is not older than the
Sirius Shale of the Springsure sequence, i.c. not older than a high
Fauna II. If Cancrinella magniplica Campbell 1953 is present this

would suggest the fauna is referable to IIIB, the probable Ingelara
Shale equivalent. It does not appear to be younger.

Strathnuir Area.
Bk

Fauna I

Du 179 T miles north-east of Steadleigh Homestead,
St. Lawrence Sheet.
Brachiopods

Cancrinella farleyensis

Anidanthus ssringsurensis

Strophalosia c¢f. preovalis or jukesi

Ingelarella cf. profunda

Indet. spiriferoid
Fenestellid Bryozoans
Crinoid Stems

Du. 192. 6 miles north of Stoodleigh Homestead. St. Lawrence
Sheet. '

Pelecypods
Deltoprecten limaeformis
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Brachiopods

Cancrinella sp.

Cancrinella cf. farleyensis
Anidanthus springsurensis

Strophalosia cf. preovalis

Inzelarella profunda

Ingelarella cf. ovaia

Notospirifer sp. A.

Fenestellid Bryozoans

Crinoid Stems

Du 1000. + miles south of Tooloombah Homestead.
St. Lawrence Sheet,

Pelecypods
Furydesma hobartense
Gastropods

Keeneia sp.

Walnichollsia? sp. nov, A, (Walnichollsia? sp. nov. in Dickins
1962b and Dickins, Malone and
Jensen, 1962, is now referred to

Walnichollsia? sp., nov, B.

Brachiopods

Strophalosia preovalis

Strophalosia cf. jukesi

Notospirifer sp. A.

Relationships

. These three localities are all found in the top part of the
Lower Bowen Volcanics. Du 192 is in addition stratigraphically consider=-
ably below the top, Du 192 and Du 1000 are linked by the occurrence of
Notospirifer sp. A. to Fauna I found in the upper part of the Lower Bowen
Volcanics in the Mt. Coolon Sheet area (Dickins, 1961a). The Fauna at
Du 179 could be either a Fauna I or a Fauna II. It is in a similar pos-

ition stratigraphically to Du 192. Kecneia sp. from Du 1000 seems indi-
cative of Fauna I or low Fauna II. '

Fauna I or Fauna II

SL 346. About onc mile north of St. Lawrence to Croydon Road, on
road to Ripplebrook.

Pelecypods
Astartila? sp.

Deltopecton limaeformis

Aviculopccten sp. (simple form as in Fauna I)
Stutchburia sp. ind.




Brachiopods
Cancrinella cf. farleyensis
Strophalosia preovalis (some approach S. jukesi of Maxwell, 1954)
Aulcsteges randsi Hill 1950
Bryozoans
Fenestellids

SL 683, On Granite Creck five miles south of Amet Dalc Homestead.

Pelecypods
Deltopecten limaeformis

Deltopecten of . squamuliferus (Morris) 1845
Streblopteria? sp. ind.

Gastropods

Keencia sp.

Brachiopods
Torrakea pollex Hill 1950
Anidanthus springsurensis

Strophalosgia gp. ind.

Aulosteges? sp. ind.
Gastropods

LR

Kecneia sp.

Brachiopods
Cancrineclla sp.

Strophalosia preeovalis

Aulosteges? sp. ind.
Neospirifor (Grantonia) cf. hobartensis

Trigontreta cf. sp. A.
Cancellospirifer sp.

SL 370. In railway cutting, one mile south of St. Lawrence; in

nodular or concretionary siltstone.

Brachiopods
Cancrinella farleyensis

Conulariids
Sponges
Spicules

' SL 397. In smell cresk, 200 yards west of Prospect Hills Homestcad.

Pelecypods

.y

Burydesma hobartense

Deoltopecten limacformis

Brachiopods

Neospirifer (Grantonia) cf. hobartensis
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Ingelarclla ovata
Steptorhynchus? sp. ind.

Relationships

The species present at these localities do not allow a con=-
clusion on whether Fauna I or II is prescnt. Aulosteges randsi found at
SL 397 may be confined to Fauna I but in the collections made so far
there is no definite indication on this. Keeneia sp. suggests SL 683

belongs to Fauna I or low Fauna II.
Fauna IT

Du 745. 4 mile north of Bruce Highway, 2 miles west of Tooloombah
turnoff, St. Lawrence Sheet.

Pelecypods
Atomodosma sp.
odiolus sp.?

Aviculopecten sp.

Streblopteria sp. (appears to be same species as that found in

Fauna II at Homevale).

Strcblochondria ? sp. (has fine radiating ribs)

Plagiostoma ? sp. nov, (similar to species at Du 508, Thuriba

Gastropods area).

Peruvispira sp. (scems different to Peruvispira occurring in
Fauna II at Homevale).

Brachipods

Anidanthus springsurensis

Strophalosia proovalis

Neospirifer (Grantonia) cf. hobartcensls

Ingelarella plana or I. ovata
Spiriferid indet.

Corals
Cladochonus sp.
Single corals

Bryozoans

Fenestellids

Crinoid

Stem ossicles

Du 101]/2. # mile south of Bruce Highway at Tooloombah turnoff.
8t. Lawroence Sheet.

Brachiopods

Cancrinella sp,
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Du 1020. North of Bruce Highway, at Apis Creek turnoff.
St. Lawrence Sheet.

Pelecypods
Atomodesma (Aphanaiz) sp.

Corals
Cladochonus sv.
Favosites like Coral

Relationships

No conclusion on the position of Du 1017/2 or Du 1020 within
the Permian sequence are possible cn the basis of the fossils identified.
Field information, however, suggests that Du 1020 is a few hundred feet
stratigraphically above Du 745, so that it is considered tcgether with
Du 745. The relative position of Du 1017/2 is not clear, but for con-
venience it is considered with Du 745 and Du 1020.

Typical brachiopods of Fauna II arc found at Du 745. IR
Ingelarella plana is present this would suggest the fauna is a high
Fauna II, equivalent to the Sirius Shale of the Springsure area. Pri-
mary volcanics are associated with the fossil beds at Du 745, and vul-
canism apparently continued on somewhat longer in the Apis Creek area
after it has ceasod in the northern part of the Bowen Basin (Mackay,

Mt. Coolon, and Bowen Sheet arcas).

Collaroy Area

Fauna I
SL 199. Two and a half miles west of Collaroy Homostead, about

1 mile west of the Connors River,

Pelecypods

Astartila cf. gryphoides

Myonia cf. davidis Dun 1932

Notomya of. antiquata (Sowerby) 1838
Burydesma cf. hobartense
Deltopecten limacformis

Aviculopecten sp. ind.

QOriocrassetella sp.
Astartella? sp.

Brachiopods

Cancrinella cf. farlcyensis

Strophalosia proovalis (possibly S. jukesi is also present)
Aulosteges? sp. ind.




. Lissochonetes sp.
. Neospirifer sp.? (seems to differ from other species in

having poorly developed fasciculation),

Ingelarella ovata
Notospirifer cf. hillac (has six lateral plicae)

Straight Nautiloid
Single Corals

Fauna I or II

SL 22. Thrce miles south-west of Collaroy Homestnd.

Polecypods

Burydesma hobartense .

Deltopecten limasformis .

Deltopecten cf. illawarensis (Morris) 1845 (one fragmentary
specimen with broad primary ribs)

Brachiopods
Cancrinella farleyensis

Strophalosia preovalis

Aulostoges? sp. ind.

: Noospirifer (Grantonia) cf. hobartensie
Notospirifer sp.? (possiblylﬂ, sp. nov, from Fauna I).
Bryczoans
Fenestcllids
Stenoperoids
SL 59. Small conical hill, onc mile easf of Marylands Homestead.
Polecypods
Myonia cf., davidis
Deltepecten limacformis
Stutchburia sp. ind.
Gastropods
Keoneia sp.
Peruvispira sp. (as at SL 608, may be comparable with P. elogans
(Fletcher) 1958).
Brachiopods
_ Cancrinella sp.
- Anidanthus springsurensis
Strophalosia preovalis
E Strophalosia brittoni Maxwoll 1954

Aulosteges cf. randsi Hill 1950
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Tacniothaerus sp. _
Neospirifer (Grantonia) cf. hobaricnst

Neospirifer sp. A.
Notospirifer hillae

SL 60. Three miles north of Marylands Homestead, on westcrn side
of Collaroy Creck.

Brachiopods

Inidanthus springsurensis

Strophalosia_praovalis

Neospirifer (Grantonia) cf. hobartenss

Notospirifor hillae

Relationships

Of tho four localities from which foasils have been collected
in this areca SL 22 and especially SL 199 occupy a low stratigraphical
position. SL 199 is assigned to Fauna I largoly on the occurrence of
Notomya ef. antiquata and because of its low position in the sequence.
N. antiquata is a species known from the Allandale Formation of the

Hunter Valley of New Scuth Wales. Forms related to D. illawarcnsis and
N. sp. nov. suggest that SL22 may represent a Fauna I rather thaq&
Fauna II. The evidonce,however, is not clear cut, Keeneia sp. and
Aulostoges cf. randsi together with Notospirifer hillae suggest SL 59
is a low Fauna II similar in position to Du 10224 of the Leoura area and
SL 346, SL 397 and SL 683 of the Strathmuir area. The fauna of SL 60
indicates only that it is a Faune I or II,

Folded Zone

Fauna ITI
Du 147b. 1% miles west of Bundalcer Homestead. Duaringa Shect.

Pelecypods
Astartila cf. gryphoides

Notomya or Pyramus sp. (appcars to bo same specics as in Fauna
IITb at B261d of Bowen Sheet area).

Du 149. North bank of Mackonzic River, 1% miles south-west of
Bundaloer Homostead. Duaringa Shect.
Pelocypods
Chaenomya sp. nov. B?
Gastropods.
Platytcichum costatum Canpbell 19532

This locality also contains glendonites,
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Du 149a. Float collection from near culuzcp, north bank of Macken~
zie River, 1% miles scuth-west ¢f Bundaleer Homestoad.

‘Duaringa Sheot.

Pelecypods

Chaenonya sp. nov. B.
Single Coral

Du 150. 1 mile south-south-west of Bundaleer Homestead.

Duaringa Sheet.

Atorodesma (Aphanaia) sp.

Du. 151. 1 mile south-west of Bundaleer Homestead.

Duaringa Sheet.

Pelecypods
Glyptoleda or Nuculana sp.

Conccardiun sp.

Brachiopods
Cancrinella nagniplica Campbell ‘19531

Attenuatella sp. nov,

1. The specimens from this sample and from Du 764 identified as Cancrin-
ella magniplica vary considerably in their transverse ribbing, Some have
lzss pronounced ribbing (or wrinkling) similar to that shown by Canp-
bell (1953, pl 1, figs. 1-5) - othors show more distinct wrinkling as in
pl. 1, figs. 6-8.

2. Attonuatolla is a genus recently deseribed and named by Stehli (1954,
p. 343 ) from the Lower Permian of North imerica, I am grateful to
K.S.W. Cavipbell for pointing this out to me.

Plekonella acuta Campbell 1953

Du 157a. 1 mile south-west of Bundalcer Homestcad. Duaringa Shect.
Pelecypcds
Nuculopsis (Nuculopsis) sp.

Glyptoleda? sp.
Brachiopods

Ingelarella angulata Campbell 1959
Du 286, 1% miles west of Bundaleer Homestead. Duaringa Sheet.

Pleurotomariid gastropod
Straight nautiloid?
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Serpulids
Large single corals

Du 764. 2 miles west-north-west of Bundaleer Homestead.

Duaringa Sheet.

Pelecypods
Parallelodon sp. (specimens not very satisfactory but radial
ribs seem to be of one order and therefore
differs from Parallelodon sp. nov. B, of
Fauna IV in which the ribs behind the pos-
terior carina are coarser than those on the
body of the shell.

Atomodesma? sp.

Conocardium sp.

Gastropods

Bembexia sp.
Brachiopods
Cancrinella magniplica

Strophalosia sp. nov. (this probable new species is flatter than

S. preovalis or S. brittoni and the valves
are wider than in S. clarkei. It is most
closely related to specimens from the

Ingelara Shale).

Ligsochonetes sp.

Ingelara ingelarensis Campbell 1960

Attenuatella sp. nov.

Plekonella cf. acuta

Large single coral

Relationships

All these samples arc close together stratigraphically. Du
149, Du 151, Du 286 and Du 764 come from a predominantly siltstone and
grey quartz greywacke unit with rounded concretions and glendonites,
which immediately overlies a sandy unit forming the oldest rocks ex-
posaed in the Folded Zone,with Du 147b, Du 1492, Du 150 and Du 151a.
The siltstone/quartz greywacke unit is in turn overlain by anothexr
sandy unit in which no fossils were seen. From the position of these
units relative to the overlying Upper Bowen Coal Measures and by analogy
with the sequence in Gebbie Creck and Cooroorah No. 1 Well (see Dickins
Malone and Jensen, 1962) it seems likely that the two fossiliferous
units together represont the equivalent of Unit B2 found in Gebbie Creck
or possibly part of Units B1 and B2 respectively.
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The fossils independently suggest a similar counslusion and
furthermore suggest a correlation with th= Tngelara Shale of the

Springsure area.

Cancrinella magniplica, Jrgelarella ingelarensis, I. angulata

o

and Plekonella acuta are known alsc fxom the Ingelara shaleas crc the

specimens most closely related to Strophalosia sp. nov. Cancrinella

magniplica, Ingelarella ingelarensis and I. angulata, which may be found

in younger beds, are not knovm in beds older than Fauwa III.

Aetartila cf. gryphoides and Bembexia sp. which

are also found in Fauna II are not known in beds younger than Fauna III
and Notomya or Pyramus sp. and Chaenomya sp.nov. B are known only in
Fauna IIT.

So far brachiopods have been poorly represented in Fauna III
whereas they have been plentiful in Faunas II and IV.

Fauna III or IV
Du 283. 3 miles north-east of Barwon Park Homestezd.
Duaringa Sheet.
Brachiopods
Cancrinella sp. ind.
Ingelarella cf. ingelarensis

Du 424. 7 miles north of Warwick Homestead. St. Lewrence Sheet.

Pelecypods

Megndesmus cf. grandis (Dana) 1847

Notomya sp. (similar to species at CL 122 of the Clermont
Sheet area).

Stutchburia compressa (Morris) 1845

Astartidae gen. nove Sp.? (appears to be closer to species
of Fauna IV than that of Fauna III).

Gastropods
Warthia sp.
Pletyteichum of. coniforme (Etheridge jnr.) 1892

Du 469. 4 miles east-south-east of Warwick Homestead.
St. Lawrence Sheet.

Brachiopods
Strophalosis sp. ind.

Ingelarella angulata
Ingelarella cf. havilensis Campbell 1960

Trigonotreta? sp.

Crinoids
Stem ossicles
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Du 472. 3 miles cast of Warwick Homestead. St. Lawrence Sheet.

Pelecypods
Glyptoleda cf. glomerata Fletchor 1945

Gastropods
Warthia sp.

Mourlonia cf. strzeleclziana (Morris) 1845

Relationships

Tho field relationships of these four samplos suggest they
are from Unit C of the Middle Bowen Beds which contains Fauna IV. The
fauna of Du 424 and Du 464 is also suggestive of Fauna IV rathor thon
Pauna III. It is not, however, conclusive. Du 283 is apparently
stratigraphically higher than Du 383, rcferred to in the next section
of the report.

Fauna IV
Du 383C. 12 miles south-cast of Foxleigh Homestead. St. Lawrence
Sheet.
The matrix of the fossils is very sandy.
Brachiopods

Strophalosia cf. ovalis Maxwell 1954
Neospirifer sp. B

Ingelarella of. mantuancnsis Campbell 1960
Notospirifor minutus Campbell 1960
Cancellospirifer sp.

Plekonella sp.

Streptorhynchus pelicanensis Fletcher 1952 (a number of specimens)

Single Corals

Du 383d. 12 miles south-east of Foxleigh Homestead. St. Lawrencc

Sheet.
Brachiopods

Torrakea cf. solida (Etheridge & Dun) 1909

Du 385. 12 miles south-cast of Foxleigh Homestead. St. Lawrence
. Sheet.
Brackiopods
Strophalosia of . brittoni var. gattoni Maxwell 1954
Neospirifer sp. B
Notospirifer sp. ind.

Cancellospirifer spe

Streptorhynchus pelicanensis
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Du 387. 13 miles south-cast of Foxleigh Homestead.

St. Lawrence Shect.

Brachicpods
Strophalosia cf. clarkei

Strophalosia cof. ovalis

Streptorhynchus pelicanensis

Single Corals

Fenestellid Bryozoans.

Relationships

Streptorhynchus pelicanensis in Du 383C, Du 385 and Du 387
suggests these samples are taken from the equivalent of the
Streptorhynchus Bed of the upper part (Unit C) of the Middle Bowen
Beds of the Collinsville area. This is confirmed by the occurrence
of Notospirifer minutus in Du 383C and suggesited by specimens of

other specics which are, however, too frogmentary for positive identi-
fication. These beds are alsc probably equivalent to the Pelecypod
Bed of the Clermont Sheet area (see Veevers, Randal, Mollan and Paton,

1961) which has a similar fauna and is found in a similar stratigraphical

position to the Streptorhynchus Bed. S. pelicanensis, however, is

poorly represented in the Clermont arca.

Du 383c, Du 385 and Du 387, the Pelecypod Bed, and the
Streptorhynchus Bed are all sandy and are similar lithologically and

faunally to fossiliferous beds in the Western Region (Comet Area)
considcred in the next scetion, which are included in the Crocker
Formation (Derrington & Morgan, 1959, and in Hill & Denmead, 1960,
p«207).

Du 383d is a coquinite and possibly represcnts the clarkei
bed of the Clermont area; its field relationships suggest it comcs
from a dightly lower stratigraphical position than Du 383c.

Western Region

Fauna IV
Du 519 2 miles south-east of Myrtle Park Homeatead.
Duaringa Sheet.
Gastropods

Peruvispira sp. ind.
Brachiopods
Terrakea solida

Ncospirifer sp. B
Ingelarella cf. havilensis

Ingelarclla peliconensis Campbell 1960

Streptorhymchus pelicanensis (a2 few specimens)
Wood
Large Single Coral
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Du 1214. 9 miles east of Rhudanna Homestead. Duaringa Sheet.

Sandstone with pebbles up to £".

Brachiopods

Terrakeca solida

Neospirifer sp. B

Ingelarella mantuancnsis

Notospirifer minutus

Strentorhynchus cf. pelicancnsis (rarc)
Flat dielasmatid.

Single Coral

Relationships

These two collections are from the Crocker Formation. The

occurrence of Ingelarclla pelicanensis, Notospirifer minutus and

Streptorhynchus pelicanonsis suggests an horizon equivalent or close
to the Streptorhynchus Bed of the Collinsville area. Possibly,
however, those species range higher here than is known elsowhere as

the Crocker Formation is so close to the top of the Middle Bowen
Beds. The cquivalent of the Big Strophalosia Zone has not been found

go far in this area.

Fauna IV?

Du 85. In German Crecek; at western margin of St. Lowrence
Sheet.
Brachiopods

Ingelarella cf. ingelarensis

Crinoids
Stem ossicles and cup.
Du 890. 5 miles north-west of Carnangarra Homestead,
Duaringo Shoet.
Polecypods
Atomodesma (Aphanaia) sp.

Relationships

A fow fossils found at these two localities are not
characteristic forms. Ficld data, however, suggests they are referable
to Fauna IV. |

CONCLUSIONS

Connors River Aroa and Eastcrn Region

In the fossil collections made from the Comnors River Area

and thoe Eastorn Region of the St. Lawrence and Duaringa Sheet areas,

no faunas younger than Fauna II are indicated with the possible exception

of tho localities in the Thuriba area (south-east part of the Duaringa
Shoct) and a locality (Du 686) in the south-east part of St. Lawrence.
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The age of these collcctions, with the cxception of that from a
single locality, is confirmed byexamination of the collections in
the Geclogical Survey of Queoensland. A similar fauna from this

area is also rocorded by Laing & Hill in Hill & Denmead (1960, pe221)
and by J.T. Woods in unpublished reports to Reef 0il Pty Ltd. The
founa in the Survey collections labelled "Mt. Brunswick" contains

Atomodesma (Aphanaia) sp., Strophalosia preovalis and an indeterminate

species of Anidanthus and is therefore not younger than Founa II.

The exceptional locality is $ mile south-cast of Kooltandrae
Railway Station, St. Lawrence Shect arca, where species of Astartila

or Astartellidae, Chaenomya and Terrakea are contoined in a quartzese

sandstone. This fauna appears to be youngcr than Fauna II and may

represent Fauna IIT.

In the Apis Creck arec (Du 745) and in the Thuriba area,
at lcast, primary volcanics are found at o stratigraphic position
higher than they are found in the arex from near Yatten to the northern
part of the basin near Collinsville. The top part of the Lower Bowen
Volconics as mapped in the Apis Creek arec is apporently the time
ecquivalent of at least part of Unit A of tho Middle Bowen Beds in other
parts of the Bowen Basin.

Although many of the brachiopods of TFauna II arc found also
in thc lower fzunay the new collections have confirmed the distinctive-

ness of Fauna I. Notospirifer sp.A appoars to be characteristic of

Fauna I whercas Notospirifer hillae has not so far been recorded.

Kecneia sp, although it apperently is also found in low Fauna II, is
cormmon, as is Strophalosia of the S. jukesi type. Notcmya cf.
antiguata (SL 199) scems significant but the significance of Aulosteges
randsi and Deltopecten cf. illawaronsis is not clear.

Because most of the spceies of the large number found in
Fauna I also occur in Fauna IT it is unlikely that Feuna I is a great
deal oldere. Indeced in all the Bastern Region no fossils have been

collceted which appear to be groatly older than Founa II.

I hope to be able tc discuss the relationships of these
faunas with those in the Hunter Vallcy of New South Vales in more detail
later. A feature of Touncs I and II, however; is that on information
aveilable they hove veory few species or closely related speeies in
common with the fauna of the Allandale Formation but have a larger
number in commen with the Farloy and Branxton Formations higher in the

scquence in the Hunter Valley.

The relationships of the faunas with those further south in
the Yarrol Basin (see Maxwell in Hill & Denmead, 1960, p.217) is not

clear.
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Folded Zonc and Vestern Regicn

No faunas older than Founa III have been recognized in these
arcas. Fauna ITI has been found only in the core of a large anticlinal
structure of the Folded Zone on the Mackensie River. Here molluscs
typical of Fauna III and more particularly of Fauna IIIB are associated
with brachiopeds characteristic of the Ingclara Shale which theroforc
affords cvidence for correlation of the Engelara Shole with Unit B2
and the Glendoo Sandstora Member of the Collinsville Coal Measurcs cf
the northern part of the Bowen Basin., Fauna IV is well representod both
in the Folded Zone and the Western Region., In the Westeorn Region it
is found only in the Crocker Formation which may reprosent the
Streptorhynchus bed of the Collinsville area and the pelecypod bed of

the Clermont area, In the Folded Zongc, as well as this, another slightly
lower horizon is apparently equivalent to Big Strophalosia Zone and
the clarkei bed.
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ATPINDIX 2,

E.PORT CF FOSSIL COuALL COLL CT.D BY TH' DUARINGA FiaTY, 1962,

Du 600T":

é '- Du 6483

(LRl

Du 1462

[ B

by

Dorﬁtﬁ&lﬂill
(University of Quesnsland)

Limestone near irms=ph Houcstead, Duarings 1:250,000 Shest.

Feliolites daintrsei, first group.
Pzvosites sp. cf. goldfussi

fe BT

Tryplasma sp. .

TFletcheria s, or ?Fletcherin: s ..
Stromatoporoid

Algoe

Ags: Silurian or Lowcr Devonian. The fauna is of long-ranging
types. H.deintreei ranges from }i‘dls Silurian to Lowsr Iliddle
Devonizn., The large-cellcd Favosites is porheps closer to the
Lower and liiddle Devenian F.goldfussi ti:an to the Silurian und
Lover Devonian [.ootlandica. The solitary Tryploswa indicates
Silurian or Lower Devonian. The cylindriczal fragments called
?Fletcheria or 7Flotcherina arc probably from a fasciculate
corallum, but h:ving very negative charscters such az extremely
short septa they are difPficult to place generically. Ths type
species of Fletcheriz is Silurian and that of Fletcherina is
Devonian. ©Cn the whole I incline to & Lower Devonian age, but
the possibility of a Silurian age cannot be discarded.

Grey Limestone. Two miles north-uest of Craizgileo Homestund,
Duaringza 1:250,000 Shect.

Lithostrotion ex.gr.stanvellensc Btheridsge

Ages Lower Ccrboniferous; probtably Visean.

Near Armagh Homestsad, Duaringa 1:250,000 Sheot.

Lithostrotion arundéincur Tth.
Syrinmopora, 2 spoeies

Agei:  Lower Carboniferous, probably Visean,

Grey limostone ncar west bank of Fitzroy River, near Craigilce
veir-crossing., Du:ringa 1:250,000 Shest.
Lithostrotion columnure Ltheridge

Symplcctophyllum sp.

Near Thurib: Homestcad, Duaringz 1:250,000 Sheet arca.

The lirmcstong is very sheared snd determination is hazardous
The “¢lloving wers identifiecd:

Alveolites ? thres fiagments

Tryplasma? pileoes of corallites frowm = cylindrical corallunm
Cladochonus? pieces of corallites

Favosites sp. (very small fraswent)

Ceried Rugose coral, indet.
Seclitary zaphrentoid Rugosa, gen. st.sp. indet.
Small, sparse fragments of branching Polyzoa.

As the first two genera mentioacd arc not kncun younger than the
Devonian, and as both are comsion ta Silurian and Davonian, I
regard the age of the limestonc as probably Silurian or Devonian.



APPENDIX 3,

Palaeontological report on Carboniferous fossils

from the Duaringa 4-mile Sheet

by
J.F. Dear

(Queensland Geological Survey)

Du 131.4, in gully on western bank of
Fitzroy River, west of "Armagh", Duarings

Combined B.M.R. = G.S.Q. party, 1962.

Schizophoria of. resupinata (Martin)

Du 365, approximately 4 miles south-east of
"Armagh", Duaringa 4-mile Sheet.

Combined B.M.R. - G.S.Q. party, 1962.

FPenestella rectangularis (Crockford)

Du 598, approximately 3 miles south-south-
east of "Armagh", Duaringa 4-mile Sheet.

Combined B.M.R. - G.S,.Q. party, 1962,

Locality :
4-mile Sheet.

Collector s

Determinations :
Rhipidomella sp. ind.
Productina sp.
Chonetipustula sp.
Plicochonetes sp.
Prospira sp. ind.

eiothyridina sp. ind.

Crurithyris sp.
traparollus sp.
Indet. solitary coral

Age ¢ Upper Tournaisian

Locality %

Collector :

Determinations : Levipustula levis Maxwell
Neospirifer sp.,
Composita Sp.
Indet. orthotetid
Rhombopora sp.
Polypora sp. ind.
Indet.dielasmatid

Age ¢ liddle Carboniferous

Locality :

Collector $

Determinations

Spinuliplica cf. spinulosa Campbell

Liriplica sp. ind.
omposita Sp.
Lisella sp.
Indet., diclasmatid
cf. Sanguinolites sp.
Conocardium Sp.
Polypora tenuirame Crockford
Fenestella sp. ind.

Middle Carboniferous
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Locality : Du 943, on road, 2 miles west of "Craigilee"
Duaringe 4-mile Sheet.
Collector : Combined B.M.R. - G.S.Q. party, 1962.
Determinations ¢ Levipustula levis Maxwell
Spinuliplica sp. ind.
Composita sp.
?Conocardium sp.
Fenestella cincta (Crockford)
Fenestella cf. cerva Campbell
Fencotoella malchi (Crockford)
Tenestella micropora (Crockford)
Polypora sp. ind,
Age ¢ Middle Carboniferous
Locality : Du 949, scuth-west of road, 2 miles west of
"Craigilee", Duaringa 4-mile Sheet.
Collector ¢ Combined B.M.R. - G.S5.Q. party, 1962.I
Determinations ¢ Spinuliplica sp. ind.
Age ¢ Middle Carboniferous
Locality : Du 1201, approximetely 2 miles north-east
of "Armagh", Duaringa 4-mile Shect.
Collector ¢ Combined B.M.R. - G.S.Q. party, 1962.
Determinations ¢ Streptorhynchus sp.
Reticulatia sp.
Phricodothyris sp.
Punctospirifer sp.
Rhombopora sp.
cf. Evactinopora sp.
Age ¢ Middle Carboniferous
Locality : Du 1202, approximately 2 miles north-east
of "Armagh", Duaringa 4-mile Sheet.
Collector : Combined B.M.R. - G.5.Q. party, 1962.
Determinations : Levipustula levis Maxwell

Alispirifer cf, laminosus Campbell

Neospirifer pristinus Maxwell
Peruvispira Sp.

Indet. pectenocid pelecypod
Rhombopora Sp.

Middle Carboniferous

&
©
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Remarks ¢ The assemblage from Du 131.4 is considered to
be of probable Upper Tournaisian age. Productina sp.
compares closely with that figured by Maxwell
(1954, pl.3, figs.9a,b) as Productus cf, minutus Muir-
Wood from the Upper Tournaisian Schizophoria Zone
of the Mt. Morgan district. A similar species was
described by McKellar (1961, Pl.1, figs.5~8) from tha
Upper Tournaeisian of the Bancroft district, to the
north-east of konto, Productina is unknown in the
Visean faunas of the Yarrol Basin. A species of
Plicochonetes almost identical with Plicochonctes sp.
occurs in Upper Tournaisien strata at Cania, to the
north-west of Monto. Schizophoria cI,
resupinata ranges through most of the Tournaisian and
Visean of the Yarrol Basin, and none of the
remaining species from collection Du 131.4 are
of value in e determination.

The most abundant form in collection
Du 1201 is Streptorhynchus sp. This genus has not
been recorded previously from the Carboniferous of
Queensland but occurs in the iddle Carboniferous of
New South Wales (Campbell 1962). The presence of
Reticulatia sp., Phricodothyris sp., and cf.
Evactinopora sp. i this assemblage suggests correlation
with the faunas of the Branch Creek Formation of the
Yarrol district (Maxwell 1960). Fleming (1960)
considered that the bryozoa from the Branch Creek
Formation closely resembled those found in the basal
portion of the Neerkol Beds in the Stanwell district.

Most of the bryozoa found in the assemblages
Du 365, Du 598, and Du 943, are characteristic of the
Neerkol Beds; the presence in these assemblages of
Levipustula levis and Spinuliplica cf. spinulosus
strengthens the correlation with the fauna of the
Neerkol Beds. Neospirifer pristinus from collection
Du 1202 compares closely with the type material
figured by Maxwell (1951, pl.3, figs. 1-8) from the
Neerkol Beds. :
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APPENDIX 4.

FOSSILS FROM LONG, BARREN, AND HUNTER ISLANDS
NORTH QUELNSLAND

by

John Roberts

(1) Long and Barren Islands

Identifications.

Long Island South. Approximstely 24 miles south-west of

Locality 1
Locality 2
Locality 3
Locality 4

station homestead (Middle Passage)
Lat.22%11'S Tong.149°5:5'E,

Syringopora Sp.

Cyrtospirifer? sp.

Cyrtospirifer? sp.

Cyrtospirifer? sp.

Long Islend North Point. Lat.22°03'S Long.149°54'E.

Locality 5
Locality 6

Locality 7

Fenestellsa sp. indet.

Levipustuls levi Maxwell 1951
Spinuliplica spinulosa Campbell 1961

Composita cf. maegnicarina Campbell 1961

Schuchertella sp.

Fenestella cf, micropora Crockford 1948.

Fenestella sp. indet.
Rhombopora? bifurcata Campbell 1961.
Fistulamina dispersa Crockford 1948

Levipustula levis Maxwell 1951

Barren Island. Southern coast; Lat.22°02'S Long.149 %8%'E.

Locality 8
Locality 9

Conclusions

Levipustula levis Maxwell 1951.

Levipustula levis Maxwell 1951

Composita sp.
Fenestella sp. indet.

Cyrtospirifer? sp.suggests an Upper Devonian age for

beds in the southern portion of Long Island, but becausc
positive identification cannot be made these could be younger.
Cyrtospirifer? sp. possesses a radial ornament and long cardinal
arca typical of Cyrtospirifer sensu stricto. The dental

lamellae in the pedicle valve are shorter than in most speciecs
of this genus, but forms with dental lamcllac of comparable
length have been described from the Upper Devonian of Belgium
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(C.grabaui Pacckelman by Vandercammen, 1959) and U.S.A.
(C.oleanensis Greiner, 1957). Large and presumably older
examples of these overscas species have very reduced dental
lamellac similar to those in the Qucensland specimens. The
relatively coarsc nature of the denticle grooves on tho

cardinal area suggests that this form could be closer to the
Lower Carboniferous genus Unispirifer. The latter form, however,
is readily distinguished by its coarser external ornament,
shorter cardinal area on the pedicle valve and much smaller

size.

The presence of Levipustula levis Maxwell, Spinuliplica
spinulosa Campbell, Composita cf. magnicarina Campbell,
Fencstella cf, micropora Crockford and Fistulamina disperse
Crockford in the Long Island North Point fauna indicates that
it is of Middle Carboniferous (Moscovian) age.

The sediments on Barren Island are similarly of Middle
Carboniferous (Moscovian) agec.

(2) Hunter Island is located in the Duke Group of islands,
cast of the Mackay,and ncrth of the Port
Clinton 4 milc Shecets. East coast approxim-
ately 1 mile from Southern Point. Lat.21°958'S
Long. 150°08%'E.
Identifications
Locnlity 10 Pavosites sp.

Solitary rugose coral

Locality 11 . Heliolites cf. deintrcei Nicholson &
Etheridge 1879
?Gephuropora duni Etheridge 1920

Solitary zaphrentoid rugose coral
Locality 12 Favosites sp.

Locality 13 Favosites sp.
Locality 14 Goniatite gen. and sp. indet.

Conclusions

The age of the Hunter Island faunas, with the
possible exceptionrof locality 14, is Middle Devonian or
older. If the determination of Gephuropora duni Etheridge
is correct, the faunas can be more precisely dated as Lower
Middle Devonian. However, extensive recrystallisation of the
limestones on Hunter Island has hempered identification of

genecra nnd species.

The external ornament cn the specimen from locality 14
somewhat resembles that found on a number of clymenid
goniatites, but because suturcs have not been found it is
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problematical whether this form can be referred to a genus
in the Suborder Clymeniina. If further material proves
this specimen to be a clymenid form, the beds at locality
14 are younger than those at the other localities, i.e.
Upper Devonian,
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APPENDIX 5.

REPORT ON FTANT FOSSILS FROM THE DUARINGA AND ST. LAWRENCE
1:250,000 SHFED AREAS, QUEENSLAND

by

Mary E. White

Locality Du 262: 8 m. N. of Melmoth Homestead, Duaringa Sheet area.
Upper Bowen Coal Measures.

Specimens F 22172

Glossopteris angustifolia Bgt.
Cladophlebis roylei Arber

Glossopteris indica Sch.
Glossopteris conspicua Feist.

A typical Upper Bowen assemblage.

Locality Du 279: 1 m. E.N,E. of Melmoth Homustead, Duaringa Sheet area.
Upper Bowen Coal Measures.

Specimens F 22173

Glossopteris angustifolia Bgt.

Glossopteris conspicua Feist.

Modified leaves and scale leaves of (. angustifolia.
Vertebraria indica Royle.

ILquisetalean stems. '

A typical Upper Bowen assemblage.

Locality Du 756: 4 m. S.S.E. of Melmoth Homestead, Duaringa Sheet area.
Upper Bowen Coal Measures.

Specimens F 22174 and F 22174(a)

Glossopteris indica Sch.

Glossopteris angustifolia Bgt.

Glossopteris conspicua Feist.

Glossopteris Jonesi Walk.

Cladophlebis roylei Arber.

Glossopteris damudica ?

"Dictyopteridium sporiferum" a male Glossopteris
fructification.

F 22174(a)
Taenioptoris sp.?

Glossopteris jonesi Walk. is a species very close to
Taeniopteris. The Taeniopteroid tendency occurs in Upper Permian
Glossopteridac. The Taeniopteris sp.? identified in specimen F 22174(a)
might possibly be only the mid section of a leaf of G. jonesi.

The presonce of Taeniopteroid forms and G. conspicua indicates
Upper Permian age.

The 'Dictyopteridium sporiferum" is a long, narrow organ whose
surface is covered with circular sporangiz., It is the same as examples

from the Baralaba Coal Field which occur with Cistella bowenensis sp.
nov. (Vhite, MS) and may also be regarded as indicating Upper Permian
age.
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Locality Du 758: 1 m. S.8.W. of Melmoth Homestead.
Upper Bowen Coal Measures.

Specimens F 22180, F 22282 and F 22283

Glossopteris indica Sch.
Glossopteris ampla Dana.
Glossopteris ampla scale leaves

Glossopteris angustifolia Bgt.
Glossopteris browniana Bgt.

Cladophlebis roylei Arber.
Bquisetalean stems.

Samaropsis seeds 7

Vertebraria indica Royle
Equisstalean stems.
"Dictyopteridium sporiferum" Feist. cf the same type as

is associated with Cistella bowenensis sp.nov. (M.E.W. ms.) from
Bzralaba, Queensland.

Glossopteris damudica 7

Age: Upper Bowen Assemblage. Uﬁper Permian age
confirmed by presence of "Dictyopteridium
sporiferun'' of Baraleaba tyme,

Locality Du 760 C: 3 m. N.N.W. of Melmoth Homestead, Duaringa
Sheet area.

Upper Bowen Coal Measures.
Specimens F 22175
Fquisetalean stems.
No age determination possible,
Locality Du 775s 5 me W.S.W., of Melmoth Homestead, Duaringa Sheet arca.
Upper Bowen Coal Measures.
Specimens F 22176

Cladophlebis roylei Arber.
Glossopteris angustifolia Bgt.
Glossopteris conspicua Feist.

Age: Upper Permian.

Locality Du 795: 6 m; N.W. of Melmoth Homecstead, Duaringa Sheet area.
Upper Bowen Coal Measures.

‘Specimens F 22177

Glossopteris angustifolia Bgt.
Glossopteris indica Sch.
Cladophlebis roylei Arber.

Ages Permian (no forms diagnostic of Upper or Lower).

Locality Du 83: Duaringa 4-mile; Run 3/5071.
Upper Bowen Coal Measures.

Specimens F 22285, F 22286, and F 22287 -

F 22288 bulk of collection.

Glossopteris ampla Dana.
Cistella ampla sp. nov.

Glossopteris conspicua Fm.
Gloszopteris indica Sch. ?

Age: Upper Permian,
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The specimens from this locality are most beautifully
preserved and of great interest. Very large leaves of Glossopteris

ampla are present in large numbers. A fow small leaves of

G. conspicua and two medium size leaves which may be G. indica are
also present: Cone-like fructifications, some complete, and many
more or less fragmentary, occur on many of the specimens. These
are roferred to Cistella ampla sp. nov. They are believed to be
the fructificotions of Glossopteris ampla.

Locality Du HF: Duaringa 4-mile; Run 1/5113

Upper Boqu Coal Measurecs (Upper Permian).
Specimens F 22292

Glossopteris angustifolia Bgt.
Glossopteris indica Sch.
Glossopteris conspicua Feist.
Glossopteris ampla Dana.
Cladophlebis roylei Arber.

Age: Permian. Uppcr Bowen.

Locality Du 265: Duaringa 4-mile; Run 5/5101.

Upper Bowen Coal Measures.
Specimens F 22179

Equisetalean stems.
? Glossopteris fragment.

Agc:  ? Permian.

Locality Du 1212: Duaringa 4-mile; Run 4/5046.

Lower Permian Dinner Creck Beds.
Specimen F 22290
Noeggerathiopsis hislopi (Bunb.)

Age: Lover Pormian. The Noeggcrathiopsis is of the
type present in Lower Permian Beds.

Locality Du 1230: Duaringa 4-mile; Run 5/5107

?Permian Middle Bowen Beds.
Specimens F 22291
Indeterminate.

Locality Du 829: Duaringz 4-mile; Run 1/5103

?Permian, Middle Bowen Beds.
Specimens F 22284
Equisetalean stems.

Ago:  Indeterminate.

Locality Du 291 a and c: Head of Springton Cresk, about 14 m.

S.5.W. of Dingo.
Specimens P 22178

Fragmentary plant remains are prosent. The following are

- tentatively identified:

Equisetalean stems.
Danacopsis sp. ?

Seed.

Cone Scale.

Linguifolium denmeadi ?
Conifer foliage.
Dicroidium Feistmanteli ?

Ages Although the specimens are poory the weight of
evidence suggests Triassic age.
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Locality Du 163(E): Duaringa 4-mile: Run 8/5021
? Permian, Middle Bowen Beds.

Specimens I 22280

Noeggerathiopsis hislopi (Bunb.)?

The specimen is poor and the determination is tentative.
However, the impression appears to be of the type of Nocggerathiopsis
hislopi characteristic of Lowur Bowen scdiments. (See attached note
on Noeggerathiopsis).

Age: “?Lower Permian, or Upper Carboniferous?

Locality Du 520: Duaringa 4-mile; Run 6/5063
Middle Bowen Beds

Specimens F 22281

These specimens arc very poor. A narrow leaf with parallel
margins and a well defined midrib and fine secondary venation of
Glossopteris type is probably referable to Glossopteris angustifolia
Bgt, a long-ranging Permian forme.

‘Age: TPermian.

Locality SL 241: St. Lawrence 4-mile sheet; rphoto run 5, photo 48.
Specimens F 22299

Noegeeorathiopsis spe ?

Age: Permian or Upper Carbonifocrous.
Locality Du 971: Duaringa 4-mile; Run 1/5101
Permian or younger.
Specimens F 22289

Treniopteris cf. T. spatulata var. mejor Seward.
Taeniocpteris spatulata McClell.
Cladophlebis sustralis Morr.

Age: Jurassic or Lower Cretaceous. (All occur in the
Styx River Coal Measures in Queensland with which
correlation is made).

Locality SL 410 F: St. Lawrence 4-mile; photo run 1, photo 49.
Carmila Beds.

Specimens F 22300

Very large numbers of leaves of "Noeggerathiopsis hislopi
(Bunb)." are present, ranging in size from small, complete leaves
approximately 4 cm long and 1 cm broad at the widest part, tapering
to = narrow petiolar regiony to complete leaves approx. 10 cm long
and 4 cm wide at widest part; to incomplete leaves, some with very
coarse venation, of unknown longth with breadth at least 8 cm.
hssociated with those leaves are very lorge seeds of Samaropsis
dawsoni (Shirley) type which measure about 2.5 cm long and 2 cm broad
near tho basc. These pear-shaped seceds show a divided apex and appear
to have had a narrow wing. There is a strong possibility that they
are the seeds of Noeggerathiopsis hislopi in this case.

"Noeggerathiopsis hislogg"ygéscﬁgggcteristic of the Lower
Bowen series and does not occur with typical Upper Bowen species.
Dr. Plumstead; in a recent "Review of the Permo-Corboniferous Coal
Measurcs of the Transvaal, South Africa" states that Nocggerathiopsis
hislopi is"a ‘survival of a pre-Glossopteris flora, which may be regarded
as indicative of the earliest period of Gondwana coal formation, and
if the Argentine dating is acceptable, as of a late Carboniferous age."

In view of Dr. Plumstead's remarks quoted above, it is
possible that a pure assemblage of Noeggcrathiopsis with its (?)
soeds might be of Upper Carboniferous age. If Loc. SL 410 is from
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the basc of the Carmila beds it might indicate that deposition of

the scdiments took place from Upper Carboniferous and ceontinued into
Lower Permian. However, if the age of the beds is knowm to be

younger than Lower Permian volcanics, a Lower Permian ege is indicated.

Ages A Lower Permian, or Uppcr Carboniferous to
Lower Permian, age is suggested by plant
evidence.

Note On Noegzerathiopsis hislopi (Bunb.)

"Noeggerathiopsis hislopi (Bunb)" is o form-species name given to
leaves which exhibit strongly parallel venation. Many shapes and sizos
of leaf are involved. Long, nerrow leaves, similar to Monccotyledon
leaves in modern floras, (in general appearance) ore most strictly refor-
able to thc specics. Many broader examples with nearly parallcl mergins
which tapcr towards the leaf basec are also included. However,; there are
some broad leaves found in Lower Permian and Upper Carboniferous horizons
in Australia and South Africa, with strong parallel venation, which have
been referred to the species in the past for want of any better name to
use. One such leaf is lmown as Paloeovitioria kurzi which has been
described becaring Glossopteris type fructifications in the Lower Permian
of South Africa.

It is impossible to define exactly when a coarse-parallel-veined
leaf shows sufficient divergence in the veins from strictly parallel
formation to warrant inclusion in Palaecovittaria kurzi. Usuelly preser-
vation of leaves is of impression type with only major features of
sccondary venation visible and no detail of cell or stomata struciure
to assist.

Characteristic of the Lower Bowen scries in Australia are large
numbors of coarscly, more or less parallel-veined leaves. They differ
very markedly from the most typical long, narrow, parallel-veined leaves
of "Noeggerathiopsis hislopi!" such as occur in the Greto Coal Measures
as woll as in the Upper Coal Measures in N.S.W. Wherever there is & rocord
of an Upper Permian or even a Triassic occurrence of the spoecies it
involves leaves of the latter type, not of the type characteristic of the
Lower Permian.

It seems probable that the typically Lower Bowen "Noeggerathiopsis!
is not justifiably referred to the genus and not in any wey connected
with Cordaitales. It is much more likely that it is related to the
Glossopteoridae and to the "Palacovittarie lmrzi' which bears Glossopterid
fructifications in Scuth Africa. It is doubtful, however, if there is
2 good casc for using the name "Palaecovittaria" in this instance. Some
advanced Glossopterids (cf. mitchelli ete.) in Upper Permian lorizons
have cvolved towards Taeniopteris and are now referred to as Paleeovittaria.

In identification of leaves in recent B.M.R. collcctions I have
referred to Noeggerathiopsis hislopi "of Lower Bowen type" and have
detcrmined Lower Permian or Upper Carboniferous age for the fossil horizons.
I am not awarc cf any example of Noegeerathiopsis hislopi "of Lower Bowen
type" which occurs in Upper Permian strata, and have hopes that the type
is confined to the earliest Gangamopteris and Glossopteris floras. I
belicve that Dr. Evans has isoclated spores from horizons which contain
Lower Bowen type Noeggorathiopsis and it will be interesting to see
whether the separation of Upper and Lower Permian on this basis is valid.
If it is, I think the time has come to give a2 new name to the leaves
involved - a new genus "of unknown affinities" would be far less confusing
tc deal with. Noeggerathiopsis hislopi could then be more closely
defined and limited.

The range of the limited Nocggerathiopsis hislopi (with leaves narrow
in proportion to their length, veins parallel, and tapering groduslly
to a relatively broad base (many exemples are known where such leaves
arc found attached in radiate mamner)) is Permian to Lower Triassic. But
the range of the new genus would be Lower Permian and Upper Carbonifercus.
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APPENDIX 6,

PETROGRAPHY

by

Beverley R, Houston.

(Queensland Geological Survey)

SILURIAN - DEVONIAN

GSQ/R
Microslide:- GSQ 3084 ex Specimen:- 2275 Field No.:~ Du 146B

Four Mile Map:- Duarings

Air Photo (B.M.R.):- Duaringal:85,000 Run:- 9 DNo.: 5073
Point:- 146

Location:~ Thuriba Homestead area.

Macro:- A massive, fairly fine-grained, light greenish-grey
clastic rock.

Micros—-

Texture:- Clastic; the clasts (about 95% of rock) are
commonly distorted and embayed, 0.5 to 4mm. The
matrix is very fine-grained,; recrystallised.

Clasts:~ Lithic Material:- about 85% of rock; fine-grained
porphyritic and non-porphyritic extrusives and
minor pyroclastics,

Feldspar (including oligoclase): > 5% of rock;
altered crystals.

Quartz:- minor, strained.

Matrix:~ Tuffaceous: about 5% of rock; recrystallised,
epidotised.

Origin:= Slight recrystallisation of a pyroclastic rock. The
fragments are similar to many of the Devonian Volcanics.
The rock may have been slightly sheared.

Name: - RECRYSTALLISED CRYSTAL-LITHIC TUFF

Remarks:- Since this rock is primary rather than redeposited
it is probably related to the Devonian Volcanics.
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DEVONIAN - CARBONIFERQUS VOLCANICS
GSQ/R
Microslide:- GSQ 3035 ex Specimen:-— 2227 Field No.:- Du 968/4b

Four Mile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 2 No,:- 5035
Point:= 968/4

Location:- East of Hillview Homestcad.
Macro:~ A massive, fine-grained, greenish-grey, clastic rock.

Micro:-

Texture:- Clastic; the clasts (about 40% of rock) are broken
and/or embayed crystals (c.1 to 0.8 mm.,, dominantly
about 0.4 mm,) and distorted and/or embayed lithic
fragments of about the szme size,

Clasts:~ Plagioclase (essentially albite): about 30% of
rock; commonly replaced in part by chlorite and
epidote, calcite or zeolite.

wartz: minor

Lithic Material: sbout 10% of rock; very fine-
grained altered volcanics,

Matrix:—= Tuffaceous: about 60% of rock; altered in part to
epidote, chlorite etc.

Origin:- Alteration of a voleanic pyroclastic rock.

Name: - SPILITIC LITHIC~-CRYSTLL TUFF

G5Q/R
Microslide:- GSQ 3037 ex Specimen:- 2229 Field No.:~ Du 968/1

Four Mile Map:~ Duaringa

Air Photo (B.M.R.):=- Duaringa 1:85,000 Run:- 2 No,:- 5035
' Point:- 968/1

Location:~ East of Hillview Homestead.

Macro:- A massive, fine-grained, mcdium grey igneous rock with
numerous feldspar phenocrysts.

‘Micro:= Essentially similar to GSQ 3042 except in the following

detailss -

(1) The rock is traversed by'a number of fine siliceous
veins,

(2) The grain size of the groundmass is 0,02 to 0.06 mm,

(3) The variolitic texture is not so well developed in
GSQ 3037.

(4) Abundant acicular crystals of plagioclase are evident
in the groundmass, :

Name: - KERATOPHYRE
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| GSQ/R
Microslide:- GSQ 3040 ex Specimen:s- 2232 Field No.:- Du 968/2b

e

Four Mile Map:= Duarings

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 2 No.:- 5035
Point:- 968/

Location:- East of Hillview,

Macros~ 4 massive, fine-grained, light grey rock with sbundant
feldspar phenocrysts.

Micro:-

Texture:- Porphyritic; the phenocrysts (about 25% of rock)
are subhedral, 1 to 3 mm. The groundmass is uneven-—
grained (mlurocrystalll ¢ to 0,2 1m, ), consisting of
anhedra; wvariolitic in part,

Phenocrysts:— Plagioclase: about 25% of rock; considerably
altered; alblte, oligoclase and andesine
can be 1denfif ed.

Groundmass:- The following secondary minerals, in estimated
decreasing order of abundance, can be identified:=-

Zeolite
Chlorite

Epidote
?Carbonate

?Hydrogrogssularite

Origins~ Alteration of a ?intermediate wvolcanic extrusive rock.
Name: - KERATOPHYRE

GSQ/R
Microslide:~ GSQ 3041 ex Specimen:- 2233 Field No.:- Du 968/2a

Four Mile llap:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 2 No.:- 5035
Points- 968/

Location:- East of Hillview Homestead.,

Macro:- A massive, very fine-grained, dark grey rock.

Micro:- Essentially similar to GSC 3040 except that GSQ 3041 is
not porphyritic and the variolitic texture is less well-
developed than in GSQ 3040,

Name:-~  KERATOPHYRE

GsSQ/R
Microslide:- GSQ 3042 ex Specimen:- 2234 TField No.:- Du 968/3a

| Four Nile Map:~ Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 2 No.,:- 5035
Point:- 968/3

Location:- East of Hillview Homestead.

Macros- A massive, fine-grained, greenish-grey rock.
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Micro:-

Texture:- Porphyritic; the phenocrysts (about 5% of rock)
are anhedral to euhedral, 0.5 to 1.5 mm, The ground-
mass is variolitic, grain size about 0,02 to 0.04 mm,

Phenocrysts:~ Albite: about 5% of rock; somewhat altered,
commonly replaced in part by calcite. '

Groundmass:— The only minerals which can be definitely
distinguished are:=-

Zeolite (? chabazite)
Chlorite.
?Albite

Origin:- Alteration of an ? intermediate igneous extrusive rock.
Name: - KERATOPHYRE

- GSQ/R
Microslide:- GSQ 3043 ex Specimen:~ 2235 Field No.:= Du 968/3b

Four Mile Map:- Duaringsa

Air Photo (B.li.R,):- Duaringa 1:85,000 Run:- 2 No.,:- 5035
Point:- 968/3

Location:—~ East of Hillview Homestead.

Macros~ A masgive, fine-grained, dark grey rock.

Micros=-

Texture:- The rock consists of subhedral and anhedral
lath-shaped phenocrysts, 0.08 to 0.7 mm, in an
esgentially allotriomorphic-granular groundmass,
microcrystalline to 0,06 wm,

Phenocrysts:— Plagioclase: about 30% of rock; somewhat
altered, commonly calcitised; oligoclase
and andegine can be identified.

Groundmass:~ The following mincrals can be identified:-

Zeolite

Plegioclase
Chlorite

Calcite - minor.
Apafite - gCCcessory.,

Origin:~ Alteration of an igneous rock, intrusive or high-level
intrusive,

Name:~- KERATOPHYRE

' GSQ/R
Microslide:- GSQ 3044 ex Spceimens- 2236 Field No.:= Du 968/4 A

Four Mile Map:-= Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 2 No.:~ 5035
Point:- 968/4

Location:—= ZTast of Hillview Homestead.
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Macro:- A tough, massive very fine-grained, black rock with
abundant coarse feldspar phenocrysts.

Micro:- ®Essentially similar to GSQ 3037 except that the pheno-
erysts, which are up to 3 mm., are slightly embayed.

Name: - KERATOPHYRE

GSQ/R
Microslide:- GSQ 3053 ex Specimen:- 2245 Field No.:- Du 373

Four Milc Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 2 No.:= 5035
Point:- 373

Location:= Melrose Homestead.

llacro: - i massive coarse-grained, greenish-grey, clastlc rock
with scveral elongate fragments up to 1.2x3+ cm, of fine,
greenish, bedded material,

Micro:-

PTexture:- Clastics; the clasts (about 90% of rcck) are
to 1.2 cm., dominantly about 2 to 4 mm.,, subrounded
to rounded, of high to low sphericity. The matrix
is very fine-grained.

Clests:— Lithic material: about 85% of rock, the fcllowing
types can be recogniscdsi-

Spilitic tuff (very coarse fragments)
Spilitic crystal tuff
Fine-grained extrusives
Porphyritic extrusives
Epidote-chlorite rock

g ?spilitic

Feldspar (?albite): about 5% of rock; broken
crystals.

Clinopyroxcne: rare; broken crystals.

Matrix:- Tuffaccous: about 10% of rock; very fine-grained,
translucent.

Origin:- Sedimentary; by reworking of volcanic rocks.
Name s - VOLCANIC CONGLOMERALTE

: GSQ/R
Microgslide:- GSQ 3054 ex Specimens- 2246 Picld No.:= Du 375B

Four Mile Map:- Duaringa

iir Photo (B.M.R.):- Duaringa 1:85,000 Run:- 2 No.:=- 5035
Point:- 375 —

Macro:- 4 massive, fine-grained, dark greenish-grey clastic
rock,

Micro.

Texture:- Clastic; the clasts (about 80% of rock) are of
T two types: (a) broken crystals 0.08 %o 0.25 mm, and
(v) rock fragments, 0,08 to 2,0 mm., of moderate to
low sphericity, embayed. The matrix is very fine-
gr&,lned.
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Clasts:- Feldspar: about 15% of rock; broken crystals,
essengially albite and labradorite; somewhat
© altered,

Lithic Material: about 65% of rock; the follow-
ing are evident:-

Very fine-grained chloritic ?tuff (dominant),

Fine-grained basic fluidal rock. *

Micaceous phyllitic material (not abundant).

Indeterminate calcitised, epidotised and
chloritised rocks.

Matrix:- Tuffaceoui: about 20% of rock; very fine-grained.

Origin:~ Alteration of a volcanic pyroclastic rock.

Name: - SPILITIC CRYSTAL-LITHIC TUFF

GSQ/R
Microslides- GSQ 3055 ex Specimens- 2247 Field No,:- 131/1

Four Mile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 3 No.:=- 5055
Points- 131/1 o

Location:i— Fitzroy River near Craigilee Homestead.

Macros-~ A massive, fairly fine-grasined, greenish-grey clastic
rock.

Micro:- Essentially similar to GSQ 3054 except in the following
details:=
(1) Calcite is less abundant in GSQ 3055.

(2) No fragments of micaceous phyllitic material are
evident,

(3) Several fragments of silicified indeterminate rock
occur (microcrystalline ? fcldspathic allotriomorphic-
granular mosaic),

(4) Pragments of porphyritic extrusives occur,

Name:- SPILITIC CRYSTAL-LITHIC TUFF

GSQ/R
Microslide:- GSQ 3056 ex Specimen:- 2248 Field No.:- Du 1334

Four Mile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 2 No,:=- 5035
Points- 133

Location:- West of Melrose Homestezad.

Macros- A massive, fine- to medium-grained, greenish-grey
clastic rock with about 5% very fine-grained, elongate,
pale green fragments up to 5 mm. across.

Micros- The rock is very cloudy and hence detailed description
is impossible. It appears to be essentially similar to
GSQ 3054 except in the following details:-
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(1) The rock fragments are dominantly about 1 mm.

(2) The clouding is due to extreme fine granular
?epidote and ?hydrogrossularite,

(3) The green fragments consist essentially of epidote,
penninite and ?hydrogrossularite.

(4) Epidote is more abundant throughout GSQ 3056 than
in GSQ 3054.

Name:~ SPILITIC CRYSTAL-LITHIC TUFF

GSQ/R
Microsglide:- GSQ 3057 ex Specimens- 2249 Ficld No,:= Du 133B

Four lile Map:- Duaringa

Air Photo (B.M.R.):~ Duaringa 1:85,000 Run:- 2 No,:- 5055
Points:— 133

Location:— West of Melrose Homestcad.

Macro:- A tough, massive, light to medium grey, thinly-bedded

rock.
Micro:- Extremely cloudy due to alteration. Iwo distinct beds
arc evident, Bed I (finer-graincd) and Bed II (coarser-
grained),

Bed I

Texture:- Clastic; the clasts (about 10% of rock) are 0.01
(fine acicular crystals) to 0.04 (broken crystals
and rock fragments); matrix is very fine-grained,

Clasts:- Feldspar: » 5% of rock; fine acicular crystals
and coarser broken crystals; commonly replaced
by zeolite and/or ?hydrogrossularite and/or

calcite.
Lithic Material: mincr, very fine-grained,
indeterminate,

Matrix:-— Tuffaceous: about 90% of rock; chlorite,epidote

and calcite can be recognised.
Bed II
Essentially similar to Bed I except in the following:-

(1) Clasts make up about 30% of rock - crystals 20%
and lithic material 10%.

(2) The clasts are 0.01 to 0.2 mm., dominantly about
0.08 mm,

Origin:- Alteration of thinly-bedded volcanic pyroclastic
material,

Name s - SPILITIC LITHIC-CRYSTAL TUFF
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- GSQ/R
Microslide:- GSQ 3058 ex Specimen:- 2250 Field No,:~ Du 133C

Four Mile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 2 No,:- 5035

Point:~ 133
Location:- West of Melrose Homestead.

Macros— A tough, massive, thinly-bedded, light to dark grey
rock,

Micros- The beds are basically of two distinct types:-

Type I (Light grey beds)

Texture:- BExtremcly altered, clastic, the clasts ( 5% of
rock) are essentially broken, corroded crystals,
about 0.04 mm,; rare fragments of lithic material
can also be recognised. The matrix is very fine-
grained, cloudy.

Clasts:- Feldspar: < 5% of rock; broken crystals, commonly
zeolitised.

Lithic Material: minor, indeterminate.

Matrix:- Tuffaceous: » 95% of rock; about 5% penninite,
abundant zeolite and minor epidote can be
identified.

Type II (Dark grey beds)
Essentially similar to Type I except in the following:-

(1) TFewer clasts are recognisable,
(2) 2?Devitrified ?shards arc evident,

(3) The material contains abundant translucent and
opaque material which, also, may be devitrified glass
(in part, at least).

Origins- Alteration of thinly-bedded volcanic, pyroclastic

"rocks; there is no definite evidence that the rock is
spilitic but the mineral association suggests that it is so.

Name:— ?SPILITIC TUFF

GSQ/R
Microslides~ GSQ 3059 ex Spceimen:-— 2251 Field No.:= Du 133D

Four Mile Map:- Duaringa

Air Photo (B.M.R.):= Duaringa 1:85,000 Run:- 2 No,:- 5035
Point:= 133 — -

Location:i= West of Melrose Homestead.
Macro:- A rassive, medium-grained, light grey, clastic rock.
Micro:- |

Texture:~ Clastic, the clasts are difficult to distinguish

ut appear to make up about 85% of rock; they are
0.08 to 2 mm,, dominantly about 0.7 mm.; lithic
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fragments are, in general, of moderate to low
sphericity, distorted and/or embayed; erystals
are commonly broken and/or embayed., The matrix is
very fine-grained,

Clasts:- ILithic Materizl: about 65% of rock; the rocks
are very fine-grained and the following can be
recogniscd:-

Basic and/or intermediatie extrusives
(commonly crudcly pilotaxitic)

Porphyritic extrusives
Chloritic ?tuffaccous material
?Quartzite (one fragment)

Fecldspar: about 20% of rock; crystals, commonly
calcitised.

Quartz: rare; embayed crystals.
Matrix:- Tuffaceous: about 15% of rock; translucent;

chlorite, epidote and calcite can be recognised
together with minor ?devitrified ?glass.

Origin:- ~Alteration of a voleanic pyroclastic rock.

Name:~ SPILITIC CRYSTAL-LITHIC TUFF

GSQ/R
Microslide:- GSQ 3079 ex Specimen:- 2271 Field No.:- Du 607

Four Mile Map:-= Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:-= 3 No.: 5055
Point:~ 607

Location:— Craigilee Crossing of Fitzroy River,

Macro:— A massive, fine-grained black limestone cut by fine

veins of white calcite.
Micro:- |
Textures- Oolitic, 0.25 to 2 mm,; partly recrystallised,

0.1 to 0.5 mm, The rock contains < 5% clastic
grains.

Constituents:~ Grains: <5% of rock; plagioclase, quartz
and 1ithic (spilite) fragments.

Oolites: about 55% of rock; translucent
carbonate.

Crystalline calcite: about 40% of rock.

Origin:- Sedimentary; minor diagenetic recrystallisation has
occurred.
Name: = RECRYSTALLISED OOLITIC LIWESTONE



W

10.

GSQ/R
Microscope:-~ GSQ 3080 ex Specimen: 2272 Field No.,:= Du 607

Four Mile Map:-~ Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 3 No.:- 5055
Point:-= 607 ,

Location:~ Craigilee Crossing of Fitzroy River.

Macros- A tough, massive, very fine-grained, black rock
containing about 15% phenocrysts.

Microz=-

Texture:= Porphyritic to glomeroporphyritic; individual
henocrysts (about 15% of rock) are 0.1 to 3 mm,
with the clusters 2 to 3 mm,), euhedral to anhedral,

deeply embayed. The groundmass is very cloudy,
egssentially allotrimorphic-granular, about 0.03 mm.
In general, there is a zone of finer-grained mater-
ial about the phenocrysts. :

Phenocrysts:~ Alksli feldspar -~ oligoclase: about 10% of
rock; extremely =altered to chlorite, epidote,
?zeolite ete.

Quartz: about 5% of rock; slightly strained;
with numerous minute inclusions.

Groundmass:— Consists essentially of:-

Feldspar
Zeolite
Quartz (minor)
Chlorite
Origin:~ Alteration of an extrusive rock.
Names— ALTERED TRACHYTE
Remarks:~ This rock is somewhat similar to Keratophyres
described from the Devonian Volcanics in the Hillview area.
GSQ/R

Microslide:~ GSQ 3081 ex Specimen:- 2273 Ficld No,:- Du 607

Four Mile Map:= Duaringa

Air Photo (B.M.R.):=- Duaringa 1:85,000 Run:- 3 No.:= 5055
Point:- 607

Location:- Craigilee Crossing of Fitzroy River.

Macros:- A massive, fine- to medium-grained, dark greenish-grey
igneous rock.

Micro:~- Extremely altered.

Texture:~ Uneven-grained, consisted of anhedral lath-
shaped crystals up to 2 mm. and fine prismatic
anhedra, about 0.5 mm.

Constituents:- Albite-oligoclase: about 70% of rock; con-
siderably replaced by chlorite, with minor
calcite and epidote.
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Augite: > 5% of rock; uralitised in part.

Chlorite: about 20% of rock; filling inter-
stices, with minor associated calcite and
epidcte. .

Opagues: < 5% of rock; fine, granular.
Origin:~ Alteration of a volecanic rock, probably extrusive.
Name - SPILITE

Remarks:~ This rock is probably related to the Rookwood
Volcanics or their equivalents.

INTRUSIVE IN MIDDLE CARBONIFEROUS

SQ/R
Microslide:- G3Q 3051 ex Specimen:~ 2243 Field No.:- Du 365

Four Mile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 3 No.:- 5055
Point:- 365

Macro:- A massive, fine-grained, light-grey rock with abundant
phenocrysts.

Micro:- Essentially similar to GSQ 3043 except in the following
details:-

(1) GSQ 3051 contains about 10% feldspar phenocrysts,
euhedral and subhedral, 0.5 to 2 mm,

(2) The feldspar phenccrysts have been partially
replaced by epidote, penninite, zeolite, clinozoisite
and calcite. :

(3) The rock contains < 10% phenocrysts of subhedral
amphibole crystals, 0.5 to 3 mm., pseudcmorphed by
secondary minerals - calcite, penninite, chlorite,

opagues and epidcte.
Names- KERATOPHYRE
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DINNER CREEK BEDS

GSQ/R
Microslides~ GSQ 3052 ex Specimen:- 2244 Field No,:- Du 367

Four Mile Map:~ Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Eun:- 3 No.:= 5055
Point:- 367

Macro:~ A massive, fairly coarse-grained, greenish-grey clastic
rock.

Micro:=- Essentiaily gimilar to GSQ 3053 except that the very
coarse fragments of bedded tuff do not occur.

Name:~  VOLCANIC CONGLOMERATE

GSQ/R
Microslide:- GSQ 3050 ex Specimen:-~ 2242 TField No.:- Du 359

Four Mile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Runi- 4 No.:- 5045
Points- 359

Macros:- A masgssive, fairly fine-grained, greenish-grey rock.
Micros=-

Texture:- Hypidiomorphic-granulasr, grain gize about 0.25
to 0.5 mm,

Constituents:- Plagioclase: about 65% of rock; lath-shaped
crystals, somewhat altered. Labradorite,
andesine, oligoclase and ?albite are
present.

Clinopyroxene: about 15% of rock; colour-
less subhedrs and snhedra, somewhat ragged.

Chlorite: about 10% of rock; pale green,
finely crystalline, filling interstices,
secondary.

Epidote: > 5%; very pale brown; secondary.
Carbonate (?siderite): « 5% of rock;

subhedra and anhedra; cleavage traces
commonly filled with opaques.

Origin: Alteration of basic igneous rock, probably intrusive,

Name: - SPILITE
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LOWER BOWEN VOLCANICS

GSQ/R
Microslides~ GSQ 3013 ex Specimens- 2205 Field No.:- Du 119/5

Four Mile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 4 No,:5043
Points- 119/5

Location:- -Balcomba Creck.

Macro:~ A massive, fine-grained, light greeaish-grey rock
with a crude foliation; seversl fine quartz veins cut
across the foliation,

Micro:-

Texture:— Recrystallised volcanic; the original texture
appears to have been pilotaxitic or intersertal,
grain size about 0.02 mm, Recrystallisation has
resulted in the growth of fine (up to 0.05 mm,)
granular crystals and very fine flakes. The
foliation is not obvious.

Constitucents:~ Plagioclase: zbout 70% of rock, very fine
crystals.

Epidote: about 20% of rock; very fine,
granulars two varieties, colourless and
light brown,

Chlorite: about 10% of rock; very fine and
coarser flakes; light brown; the coarser
flakes possibly represent altered primary
mafic crystals.

Zoisite: minor,
Carbonate (%?calcite): minor, sccondary.

Origin:- Very low grade regional metamorphism of an extrusive
volcanic,lpossibly andesite,

Name: - ALTERED, METAMORPHOSED ?ANDESITE

GSQ/R
Microslides- GSQ 3014 ex Specimen:~ 2206 Field No.:- Du 119/4

Four NMile Map:~ Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 4 No.:- 5043
Point:- 119/4

Mecros- A massive, fine-grained, light greenish-grey foliated
rock, Several small veins cut the foliation,

Micro:= The rock ig extremely altered.

Texture:- Remnants of the original texture (pilotaxitic
or intersertal, about 0.1 mm,) arc evident but the
major part of the rock is recrystallised. The
overall texture is of a2 "felted" mass of acicular
and fibrous crystals, with crude spherulitic inter-
growths in part. Superimposed of this texture are
very fine, roughly parallel "stringers" composed of
microcrystalline to cryptocrystalline granular
material,



o

14.

Constituents:~ The percentage eomposition cannot be deter-
mined; feldspar and its derivatives are much more
abundan an mafic minersls.

Plagioclase: acicular crystals, altered:
overgrown in part,

Zeolite: ?pscecudomorphous after plagioclase;
intergrown with chlorite in the spherulitic
bodies,

Chlorite: light brown; fibrous, intergrown
with the zeolite; a second variety, ?penninite,
occurs in the interstices of the crystal mesh.
Eﬁidote: very fine granular, in the fine

S

B

ringers which evidencce tie foliation,

Origin:~ Regional metamorphism of an ?intermcdiate volcanic.

Name: - GREENSTONE

GSQ/R

‘Microslide:- GSQ 3061 ex Specimen:- 2253 Field No.:- Du 928/2

Four Mile Map:- Duaringa

Air Photo (B.M.R.):~ Duaringa 1:85,000 Run:- 3 No,:- 5059

Point:- 928/2 ;

Location:~ Boomer Range.

Macro:- A massive, pinkish-brown, clastic rock containing
abundant feldspaer crystals and some rock fragments.

Micro:-
Texture:~ Clastic, the clasts (about 45% of rock) arc
broken and/or embayed crystals, 0.08 to 1.5 mm.
(about 35%) and embayed rock fragments, 0.6 to 8 mm,
of moderate to high sphericity (about 10%). The
matrix is very fine-greined, translucent, flow-
banded.

Clasts:~ Oligoclase-andesines < 35% of rock; crystals
altered to clay minerals and/or geolite.

Potash feldspar: rare, altered.

Quartz: rare

Lithic material: about 10% of rock; very fine-
grained volcanics,

Matrix:- Tuffaceous: about 55% of rock; clouded by abundant
hematite dust.

Origins— Alteration of pyroclastic rock.,
Name s - ALTERED LITHIC-CRYSTAL TUFF
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GSQ/R
Microslide:~ GSQ 3062 ex Specimen:= 2254 Field No.:- Du 937/3

Four Mile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 3 No.:- 5059
Point:- 937/3

Location:— Boomer Range.

Macros- A massive, greenish- and pinkish-grey, clastic rock
with fragments up to 1.3 cm,

Micro:-

Texture:= Clastic; the clasts (about 85% of rock) are
0.6 to 13 mm., of very low tc high sphericity
embayed. The matrix is very fine-grained,extremely
altered.

Clasts:~- Lithic Material: about 85% of rock, the following
can be recognised:-

Spilite

Tuff

Crystal Tuff

?Trachyte

Porphyritic extrusives

Matrixs- Tuffaceous: about 15% of rock; extremely altered
to chlorite, calcite, hematite, dendritic opagues

and epidote.
Origin:-  Alteration of a pyroclastic rock.

Names=- ALTERED LITHIC TUFF

3SQ/R
Microslide:-= GSQ 3063 exISpecimen:— 2255 Field No.:~ Du 992A

Four Mile Map:- St, Lawrence

Air Photo (B.M.R.):- St. Lawrence 1:85,000 Run:- 7 No.:=- 5048
Point:- 992

Location:-= South-west of Tooloombah Homestead.

Macro: A massive, pinkish-grey, clastic rock, with abundant
feldspar crystals. '

Micros-
Texture:- Clastic; the clasts (about 60% of rock) are
deeply embayed and/or broken crystals, 0.1 to 1.5mm
The matrix is very fine-grained, recrystallised,
spherulitic in part.

Clasts:- Andesine: about 40% of rock; altered to clay
minerals and/or zeolite.

Quartz: about 10% of rock; strained, very deeply
embayed.,

?Hornblende: minor; replaced by epidote, chlorite
and opague dust.

Matrix:- Tuffaceous: about 40% of rock; occurs as chlorite,
commonly spherulitic.
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Origin:-~ Partial diagenetic recrystallisation of a pyroclastic

rock; it is probable that the matrix was originally glassy.

Name: - RECRYSTALLISED CRYSTAL TUFF

GSQ/R
Microslide:- GSQ 3064 ex Specimen:-— 2256 Pield No.,:- Du 1002/1B

Tour Mile Map:s- St. Lawrence

Air Photo (B.M.R.):s- St. Lawrence 1:85,000 Run:- 6 No.:~ 5012
| Point:- 1002/1 -

Location:= Granite Creek

Macro:- A massive, fine-grained, light grey, clastic rock with
abundant feldspar crystals.

Micro:-

Texture:- Clastic; the clasts (about 65% of rock) are
subhedral. and embayed snhedral crystals, o0.15 to
2 mm, (about 55%) and embayed lithic fragments 0.6
to 2 mm., of moderate to high sphericity. The matrix
is very fine-grained, translucent (about 10%).

Clasts:- Andesine: about 50% of rock; crystals commonly
altercd to clay minerals and/or zecolite.

Quartz: about 5% of rock; strained.

Lithic material: about 10% of rock; very fine-
grained volcanics.

Matrix:- Tuffaceous: about 35% c¢f rock; extremely cloudy,
altered.

Origins- Alteration of a pyroclastic rock.
Name: = ALTERED LITHIC-CRYSTAL TUFF

GSQ/R
Microslide:- GSQ 3065 ex Specimen:- 2257 Field No.:~ Du 997/3B

Four Mile Map:- St. Lawrence

Air Photo (B.M.R.):- St. Lawrence 1:85,000 Run:- 7 No.:=- 5046

Location:- South_of Tooloombah Homestead.

Macro:- A massive, fine-grained, porphyritic, dark grey igneous
rock.,

Micro: -
Texture:~- Porphyritic; the phenocrysts (about 10% of rock)
are in genersl, anhedral, prismatic, embayed, about
0,5 to 1 mm, The groundmass is intersertal to
intergranular, about 0.04 to 0.13 mm.

Phenocrysts:— Augite: <10% of rock; crystals replaced
wholly or in part by bastite.

Oligoclase: € 5% of rock; zoned crystals,
somewhat altered,
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Groundmass:- Labradorite: about 55% of rock; acicular
crystals.
Augite: £10% of rock; fine, granular,

Serpentine: about 25% of rock; filling inter-
stices. '

' Opagues: < 5% of rock; fine, granular,
Origin:~ Alteration of a volcanic extrusive rock.

Name: - ALTERED BASALT

: GSQ/R
Microslide:- GSQ 3066 ex Specimen:- 2258 Fieid No.:- Du 993/1

Four Mile Map:- St. Lawrence

Air Photo (B.M.R.):~- St, Lawrence 1:85,000 Run:~ 7 No.:- 5048
Point:~ 993/1

Locations~ South-west of Tooloombah Homestead,
Macros- A massive, light grey, clastic rock,

Micro:=—

Texture:- Clastic; the clasts (about 80% of rock) are
corroded and/or broken crystals, 0.09 to 1 mm, (about
60% of rock) and distorted lithic fragments, of
moderate to low sphericity, 0.6 to 5 mm. The matrix
is very fine-grained.

Clasts:- Oligoclase: about 60% of rock; altered to clay
minerals and/or prchnite.

Lithic material: about 20% of rock; very fine-
grained volcanics.

Matrixs— Tuffaccous: about 20% of rock; chloritic with
minor prehnite.

Origin:- Alteration of a pyroclastic rock,

Namesz=- ALTERED LITHIC-CRYSTAL TUFRF.

_ G32/R
Microslide:~ GSQ 3067 ex Specimen:-~ 2259 Field No.:- Du 995B

Four NMile Map:f St. Lawrence

Air Photo (B.M.R.):- St, Lawrence 1:85,000 Run:- 7 No,:~ 5046
Point:- 995

Location:-= South-west of Tooloombah Homestead.

Macros~ A massive, fine-grained, porphyritic, dark grey rock.

Micro:~ Essentially similar to GSQ 3065 except that granular
augite is more abundant in GSQ 3067.

Names-  ALTERED BASALT
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GSQ/R
Microslide:~ GSQ 3068 ex Specimen:- 2260 Field No,:- Du 8/2A

Four Mile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 2 No.:- 5031
Point:- 8/2

Location:= Leura Creek

Macro:- A magsive, fine-grained, dark grey, porphyritic,
fluidal rock.

Micros:-

Texture:- Porphyritic; the phenocrysts (about 5% of rock)
are subhedral to anhedral, 0.17 to 1.3 mm, The
groundmass is extremely altered, pilotaxitic, micro-
crystalline to 0.08 mm, The rock is traversed by a
network of fine veins,

Phenocrysts:- Albite-oligoclases about 5% of rock;zeolitised
in part.

Groundmass:- Albite-oligoclase: about 95% of rock;
zeolitised.

Epidote: minor, secondary.

Veins:- Chalcedony: with minor opaques.

Origin:- Alteration of a volcanic extrusive.
Name: - SILICIFIED TRACHYTE

GSQ/R
Microslide:~ GSQ 3069 ex Specimen:z- 2261 Hield No.:- Du 8/2B

Four Mile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 2 No.:- 5031
Point:- 8/2

Location:- Leura Creek.

Macro:- A massive, fine-grained, greenish- and pinkish-grey
clastic rock.

Micro:

Texture:— Clastic; the clasts (about 90% of rock) are
commonly distorted and embayed, 4 to 6 mm. The matrix
is very fine-grained, flow-banded.

Clasts:- Lithic Material: about 90% of rock: the following
can be recognised:-—

Crystal Tuff (intermediate)
Pilotaxitic extrusive Every fine-grained;
Porphyritic extrusive (very fine-grained
Porphyritic amyzdaloidal extrusive
Lithic-crystal Tuff
Tuff

Matrixs- Tuffaceous: about 90% of rock; with abundant
opague dust.

Origin:- Pyroclastic

Name: - LITHIC TUFF
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GSQ/R
Microslide:- GSQ 3070 ex Specimen:- 2262 Field No.:- Du 8/8A

Four Mile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:-~ 2 No,:- 5031
Point:~ 8/8

Location:~ Leura Creek

Macro:- A massive, fine-grained, brownish-purple, clastic rock
with clasts up to 3 mm,

Micros— Essentially similar to GSQ 3071 except that the maximum
size of the lithic fragments is 3 mm,

Name:-  RECRYSTALLISED CRYSTAL-~LITHIC TUFF

GSQ/R
Microslide:- GSQ 3071 ex Specimen:- 2263 Field No.:- Du 8/8B

Four Mile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 2 No.:- 5031
Point:- 8/8

Location:= Leura Creek

Macro:— A massive, light grey, clastic rock containing
fragments up to 2.5 cm.

Micros-

Texture:- Clastics the clasts are commonly difficult to
distinguish from the matrix but appear to make up
about 40% of rock. They are of two types: (a)
about 30% of rock, lithic fragments, commonly some-
what embayed, upwards of 0,35 mm, (b) about 10 %
corroded crystals, 0,17 to 1 mm, The matrix is
allotriomorphic-granular, 0.02 to 0.04 mm,

Clasts:- Lithic material: about 30% of rock; the follow-
ing types are recognisable:-

Porphyritic extrusive ; R
Fine-grained extrusive rSpilivic
Crystal Tuff

Tuff

Plagioclase: about 5% of rock; zeolitised and/
or calcitised crystals.

Mafic crystals: < 5% of rock; replaced by
epidote, calcite, chlorite and/or serpentine.

?Biotite: minor; rcplaced by chlorite and sphene.
vartz: minor.

Matrix:- Quartzo-feldspathic material:s about 50% of rock.
Sericite: about 10% of rock; pale green,

Origin:- Partial diagenetic recrystallisation of a pyroclastic
rock.

Name:~  RECRYSTALLISED AGGLOMERATE

A
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" : GSQ/R
Microslides—- GSQ 3072 vee S --imen:— g%n Field No- «Du 928/3

Four Mile Map:- Duaringa

Air Photo (B.M.R.);- Duaringa 1:85,000 Run:- 3 No. 5059
Point:- 928

Location:—- Leura Homestead area,

Macro:- - A massive, red-brown, clastic rock containing abundant
feldspar crystals and minor rock fragments.

Micro:-—

Texture:- Clastic; the clasts (about 45% o¢f rock) are sub-
hedral and embayed anhedral crystals, 0.1 to 2 mm.,
(about 35% and elongate embayed rock fragments 0.2
to 4 mm. (about 10%). The matrix is very fine-
grained, flow banded.

Clastss- Andesine: about 35% of rock; crystals commonly
bent.

Lithic Material: abour 10% of rock; very fine-
grained altered basic extrusives and rarely,
?rhyolite,

Matrix:- Tuffaceous: about 55% of rock; clouded by abundant
hematite dust. '

Origins- Alteration of a pyroclastic rock.
Name: - ALTERED LITHIC~CRYSTAL TUFF

GSQ/R
Microslide:~ GSQ 3073 ex Specimen:- 2265 Field No.:- Du 998

Four Mile Map:- St. Lawrence

Air Photo (B.M.R.):— St Tawrence 1:85,000 Runs- 7 No.:=- 5046
Points- 998

Location:~ South of Tooloombah Homestead.

Macro:- A massive, light to medium grey, clastic rock with
fragments up to 1.3 cm.
Micro:-

Texture:- Clastic; the clasts (about 75% of rock) are 0.25
to 12 mm,, of moderate to high sphericity, embayed.
The matrix is finely crystalline, fibrous.

Clasts:- Spilite: about 75% of rock,

Matrix:- Tuffaceous: about 25% of rock; secondary prehnite
if the only recognisable mineral.

Origin:~ Alteration of a ?redeposited volcanic material.

Name s - ATLTERED VOLCANIC GREYWACKE
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GSQ/R
Microslide:- GSQ 3074 ex Specimen:~ 2266 Field No.:- Du 997/3C

Four Mile Map:-— St. Lawrence

Air Photo (B.M.R.):- St, Lawrence 1:85,000 Run:- 7 No.:- 5046
Point:-= 997/3 -

Location:-= South of Tooloombah Homestead.

Macro:~ A massive, fine-grained, pinkish-brown, igneous rock
containing abundant coarse, yellow-green phenocrysts and
irregular patches of white calcitec.

Micro:-

Texture:- Porphyritic; the phenocrysts (about 10% of rock)
are anhedral, corroded, lath-shaped crystals up to
7 mm. in length. The groundmass is intersertal,
about 0.03 mm, Abundant irregular veins traverse
the rock.

Phenocrysts:= Oligoclage: about 10% of rock; replaced in
part by calcite, epidote and clinozoigite,

Groundmass:- Extremely altered, so that percentage
composition cannct be determined. The following
minerals can be recognised:-

Plagioclase - acicular crystals
Chlorite

Calcite

Epidote

?Hydrogrossularite

Veins:- Chlorite, chalcedony and calcite.

Origin:- Alteration of a basic volcanic extrusive.

Name s - SPILITE

GSQ/R -
Microslide:- GSQ 3075 ex Specimen:- 2267 Field No.:- Du 997/3D

Four Mile Map:- St. Lawrence

Air Photo (B.M.R.):- St. Lawrence 1:85,000 Run:- T7- No.:- 5046
Peint:- 997/3

Location:- South of Tooloombah Homestead.

Macros- A messive, fine-grained, greenish-grey, igneous rock
containing about 10% ellipsoidal amygdules.
Micro:-

Texture:~ Intersertal, grain size about 0.04 mm. Abundant
amygdules are present and numerous fine veins
traverse the rock.

Constituents:—- Andesine: about 45% of rock; acicular
crystals replaced in part by calcite.

Chlorite: about 50% of rock; filling
interstices.

Epidote: ¢ 5% of rock; microcrystalline.
Opaques: € 5% of rock; fine, granular.
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Amygdules:-= Chlorite and chalcedony.

Veinss - Siliceous.
Origin:~ Alteration of a volcanic extrusive rock.

Name s - ALTERED BASALT

. ¢3Q/R
Microslide:~ GSQ 3076 ex Specimen:- 2268 Field No.:- Du 1002/24A

Four Mile Map:- St Lawrence

Air Photo (B.M.R.):- £% Lawrence 1:85,000 Run:- 6 No,:- 5012
Point:- 1002/2 )

Location:- Granite Creek.

Macro:- A massive, fine-grained, light to medium grey, thinly -
and irregularly-bedded clastic rock.

Micros-— The different coloured beds are of different grain sizes
the coarse and fine are described; all size gradations
between the two occur,

Coarsest Bed

Texture:— Clastic; the clasts (about 30% of rock) are
0.02 to 0.05 mm., subrounded to angular crystals.
the matrix is very fine-grained.

Clasts:- Quartz: 20-25% of rock; strained.

Feldspar: 5-10% of rock; altered.

Matrix:- Argillaceous (?tuffaceous): about 70% of rock,

Finest Bed

Essentially similar to the coarse bed except that the
olasts, 0.002 to 0,006 mm.,, make up about 5% of rock.

Origin:- Pyroclastic or sedimentary.

Name: - CRYSTAL ?TUFF

GSQ/R
Microslide:~ GSQ 3077 ex Specimen:- 2269 Field No.:- Du 1002/2B

Four Mile Map:- St. Lawrence

Air Photo (B.M.R.):- St. Lawrence 1:85,000 Run:- 6 No,3- 5012
Point 1002/2 -

Location:- Granite Creek.
Macro:~ A massive, uneven-grained, light grey, clastic rock.

Micro:—

Texture:-— Clastics the clasts (about 90% of rock) are
embayed lithic fragments of moderate to low spheri-
city, 0.4 to 9 mm. (about 60% of rock) and embayed
and/or broken crystals, 0.17 to 1 mm. (30%). The
matrix is extremely fine-grained, translucent.
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Clasts:- Lithic Material: about 60% of rock; including
altered very fine-grained extrusives and tuffs.

Andesine: about 30% of rock; crystals, commonly
bent, zeolitised in part.

Quartz: minor; crystals,

Matrix:- Tuffaceous: about 10% of rock; altered.

Origin:=  Alteration of a pyroclastic rock.
Name s - ALTERED CRYSTAL-LITHIC TUFF

GSQ/R
Microslide:— GSQ 3088 ex Specimen:- 2280 Field No.:- Du 119/7

Four Mile Map:-~ Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 4 No,:- 5043
Point:- 119/7

Location:= Balcomba Creck

Macro:- A tough, massive, very fine-grained, white, fractured
rock.,

Micro:-

Texture:- Allotriomorphic-granular, 0,005 to 0,02 mm., The
rock is traversed by a number of very fine veins,
Constituents:- Chalcedony: > 95% of rock.
Pilagioclase: « 1% of rock,
Epidote: « 5% of rock.

Veinss:- Siliceous.

Origin:- Silicification and/or recrystallisation of a ?rhyolite.
Neme: - SILICIFIED ?RHYOLITE

Remarks:- This rock cannot be compared with any rocks described
rom the Duaringa 4-mile area,

G3Q/R
Microslide:- GSQ 3093 ex Specimen:-~ 2285 Field No.:- Du 933/3A

Four Mile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 3 No.:- 5057
Point:- 933/3

Location:- Boomer Range.

Macro:~ A massive, fine-grained, light grey, sheared rock.

Micro:= The rock is so heavily calcitised that no minerals can
be identified; the calcite appears to be replacing acicular
feldspar crystals which are crudely parallel either due to
flow structure or to shearing.

Origin:- Shearing and alteration of an extrusive rock.
Neme:~  SHEARED ?FLUIDAL VOLCANIC
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GSQ/R
Microslide:— GSQ 3094 ex Specimen:- 2286 Field No.:- Du 933/3B

Four IMile Map:~- Duaringa

Air Photo (B.M.R.): Duaringa 1:85,000 Run:~ 3 No.,: 5057
Point:— 933/3

Location:— Boomer Range

Macro:- A massive, fine-grained, purplish-grey, sheared rock.

Micro:- The rock is shesred, originally clastic, with feldspar
crystals still recognisable., The remainder of the rock is
recrystallised, with fine crudely parallel micaceous
stringers, developed, and replaced in part by fine silica.

Origins- Shearing, silicification and recrystallisation of a
pyroclastic rock,

Name: - SHEARED SILICIFIED CRYSTAL TUFF

GSO/R
Microslide:- GSQ 3095 ex Specimen:- 2287 Field No.:- Du 933/3C

Four Mile Map:- Duaringa

Air Photo (B.M.R.):~ Duaringa 1:85,000 Run:- 3 No,:- 5057
Point:~ 933/3

Location:~ DBoomer Range

Macro:- A tough massive, light grey, sheared rock.
Micro:=-

Texture:- Sheared. Originally clastic with lithic frag-
ments (up to 12 mm.) and crystals in a fine matrix.

Clastss—- Lithic Material: predominant; fine-grained
volcanics, extrusive and pyroclastic.

Crystals: feldspar dominant, with minor guartsz.

Matrix:- The matrix is partly recrystallised with the
development of crudely parallel stringers of mica.

Origins— Shearing and partial recrystallisation of a pyroclastic
rock,

Name:—  SHEARED AND RECRYSTALLISED CRYSTAL-LITHIC TUFF
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® GSQ/R
Microslide:— GSQ 3096 ex Specimen:- 2288 Field No.:- Du 956
- Four Mile Map:- Duaringa
- Air Photo (B.M.R.):- Duaringa 1:85,000 Runs- 3 No,:=- 5057
Point:- 956

Locations—~ Boomer Range.

Macro:- A massive, fine-grained, greccnish-grey rock.

Micros— An extremely altered (chlorite and epidote) sheared
extrusive rock in which remnant feldspar crystals can be
recognised.

Origin:- The mineral assemblage and general appearance indicate
hat the original rock was possibly spilitic.

Name:s - SHEARED ?SPILITE

3SQ/R
Microslides- GSQ 3097 ex Specimen:- 2289 Field No.:- Du 959

Four Mile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 2 No.: 5033
Point:- 959

Location:- Boomer Range.

Macro:- A massive, coarse (up to 3+ cm.) light grey sheared
rock.

Micro:-
Texture:- Sheareds a number (about 45%) of attenuated and
altercd crystal and rock fragments occur in a fine-
grained matrix.

Fragments:- Lithic material: altered extrusive and pyro-
clastic rocks.

Feldspar crystals: chloritised and calcitised.

Quartz crystals: strained.

Matrix:- Argillaceous: cryptocrystalline (recrystallised).

Origin:- Shearing and partial recrystallisation of a pyroclastic
rock.

Name: - SHEARED AGGLOMERATE

Remarks:— The original rock appears to have been comparable
with some of the Devonian Volcanics.
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ROOKWOOD VOLCANICS

GSQ/R
Microslides:- GSQ 3029 ex Specimen:~ 2221 Field No.,:- Du 556

Four liile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:~ 5 No.:- 5109
Point:- 556

Location:- South of Rookwood Homestead.

Macro:- A massive, fine-grained, dark grey rock.

——

¥icro:~ Essentially similar to GSQ 3033 except that minor
zeolite is associated with chlorite in some of the

amygdules.
Name s - SPILITE

GSQ/R
Microslides~ GSQ 3030 ex Specimen:~ 2222 Field No.:- Du 559

Four Kile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 5 No.:= 5109
Point 559

Location:~ South of Rookwood Homestcad,
- GSQ/R
Macro:~ IEssentially similar to 2225,

Micro:~ Essentially similar to GSG 3033 except that epidote
is more abundant (about 5%).

Neme s - SPILITE

GSQ/R
Microslide:- GSQ 3031 ex Speeimen:~ 2223 Fiezld No.:~ Du 594B

Four i¥ile Map:- Duaringa

Air Photo (B.M.R.);- Duaringa 1:85,000 Run:- 4 No.:= 5045
Point:= 594

Location:~ Fitzroy River East of Rookwood Homestead.

Macros- A massive, fine-grained, greenish-grey rock.

Micro:~ Essentially similar to GSQ 2041 but with about 5% fine

(about 0,25 mm.) phenocrysts of zeolitised plagioclase.

NANE:-  KERATOPHYRE
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GSQ/R
Microslide:~- GSQ 3032 ex Specimen:-~ 2224 Field No.:- Du 977A

Four NMile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:-1No,:~ 5101
Point:~- 977

Locations = West of Redbank Homestead.

Macro:-~ A massive, fairly fine-grained,; greenish-grey igneous
rock.

Micros- Essentially similar to GSQ 3036 except in the following
details:-

(1) The phenocrysts are up to 5 mm. in length in
GSQ 3032,

(2) The grain size of the groundmass is somewhat coarser,
about 0.3 to 0.5 mm,

(3) Recognisable feldspar is much more abundant while
epidote and relic pyroxene are less abundant.

(4) Relic pyroxene is more abundant than secondary
epidote.
(5) The feldspar can be determined as alibite.

- SPILITE

=
5
(e}

GSQ/R
Microslide:- GSQ 3033 ex Specimens- 2225 Field No.:- Du 977D

Four Mile Map:- Duaringa

Air Photo (B.M.R.):~- Duaringa 1:85,000 Run:- 1 No. 5101
Point:=- 977

Location:- West of Redbank Homestead.

Macro:= A massive, fine-grained, medium grey rock with
irregular pale greenish amygdules, up to 2 mm.

Micro:~ Essentially similar to GSQ 3049 except in the following
details:-

(1) About 5% ?hydrogrossularite occurs in GSQ 3033,

(2) About 10% relic titaniferous clinopyroxene occurs
in GSQ 3033.

Names - SPILITE
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GSQ/R
Microslide:- GSQ 3034 ex Specimen:- 2226 Field No,:- Du 979A

Four Mile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 1 No.:- 5101
Point:-~ 979

Location:~- West of Redbank Homestead.

Macro:- A massive rock comprising about 95% "boulders" about
7+ cm) of fine-grained dark grey material in a matrix of
medium-grained greenish grey clastic material.

Micros-

Texture:- Clastic; the clasts (about 98% of rock) are of
two dominant sizes- (a) see macro (b) 0.3 to 1 mm.,
dominantly broken and/or corroded crystals with
some rounded lithic fragments. The matrix is very
fine-grained.

Clasts:- Lithic Material: about 95% of rock; essentially
amygdaloidal spilite (coarse) with rare finer
grains of fine-grained tuff.

Feldspar: about 2% of rock; commonly
saussuritised.

Clinopyroxene: » 1% of rock.

Quartz: « 1% of rock.

Matrix:- Tuffaceous: about 2% of rock.

Origin:- Sedimentary or by faulting.
Name: - VOLCANIC BRECCIA

#SQ/R
Microslide:- GSQ 3036 ex Specimen:- 2228 TField No.:= Du 957

Four Kile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Runs- 3 No.:- 5057
Point:~ 957

Location:- West of Craigilee Homestead.
Macro:~ A massive, fine-grained, greenish-grey, igneous rock,

Micro:- Extremely altered.

Pexture:- Originally porphyritic with about 5% subhedral
lath-shaped phenocrysts, about 1 mm. The original
groundmass texture is indeterminate, possibly inter-
sected or inter-granular; the grain size was about
0.2 mm. In the groundmass rclic subhedra and
secondary anhedra (0.02 to 0.2 mm,) are intimately
agsociated.

Phenocrysts:— Plagioclase (indeterminate): about 5% of rock;
replaced, to varying degrees, by unidenti-
fied secondary minerals.
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Groundmass:- The minerals which can be recognised, in
estimated decreasing order of abundance, are as
follows: -~

Epidote ;
Clinozoisite secondary

Clinopyroxenc: relic.
Chlorite: secondary
?Hydrogrossularite: secondary,
Plagioclase: relic, altered.
Calcite: secondary, minor.
Zeolite: secondary, minor.
?8ilicas: secondary, minor.

Origin:- Alteration of an igneous, ?extrusive rock, probably
basaltic, -

Name: - SPILITE

GSQ/R
Microslide:- GSQ 3038 ex Specimen:- 2230 Field No.:- Du 974

Four Nilc Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Kun:- 1 No.:= 5101
Point:= 974

Location:- West of Redbank Homestead,
GSQ/R
Macro:— Essentially similar to 2231

Micro:- Essentially similar to GSQ 3049 except in the follow-
ing details:-

(1) About 5% fine euhedral to anhedral opaque crystals
occur in GSQ 3038.

(2) About 30% relic titaniferous clinopyroxene is
associated with the sccondary minerals in GoQ 3038.

(3) At least 2 different varieties of chlorite occur in
the amygdules in GSQ 3038 and each is different from
that in GSQ 30409.

Name:-  SPILITE.

GSQ/R
Microslide:—- GSQ 3039 ex Specimen:- 2231 Field No.:- 978

Four Mile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 1 No.:- 5101
Point:- 978

Location:— West of Rookwood Homestead,

Macro: A massive, very fine—gfained medium grey rock with a
number of fine, dark lustrous amygdules.

Micro:- Essentially similar to GSQ 3049 except in the following
details:- '
(1) The amygdules in GSQ 3039 arc all of chlorite.
(2) Minor patches of ?hydrogrossularite occur in GSQ
3039.
(3) About 30% pseudofibrous relic titaniferous clino-

pyroxene occurs admixed with the secondary minerals
in GSQ 3039.

Names - SPILITE
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GSQ/R
Microslide:- GSQ 3045 ex Specimen:- 2237 Field No.,:- Du 513/3

Four Mile Map:~ Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 4 No,:- 5045
Point:- 513/3

Location:- 4 miles North-north-west Tynan Homestead.

Macro:- A massive, very fine-grained, light grey rock with
abundant phenocrysts. A band of coarser, green material
traverses the rock.

Micros-

Texture:- Porphyritic; phenocrysts (about 10% of rock)
subhedral and euhedral, 1 to 4 mm. In general, the
groundmass is extremely fine-grained, cloudy, but
about some of the phenocrysts is a zone of coarser
material similar to GSQ 3049 in texture and composi-
tion., Scattered at random are microlites which
make up about 5% of rock. The rock is traversed by
numerous very fine veins and one coarser one (see
macro), Some amygdules cccur at random.

Phenocrysts:- Oligoclase: about 5% of rock, extremely
altered

Microlites:- Feldspar: ‘
TeTactes ; about 5% of rock

Groundmass:~ Devitrified Glass: about 85% of rock; rich in
chlorite,

Amyvegdules:- Chlorite

Veins:-Chlorite, Epidote, Calcite, Quartz and/or Zeolite.

Origins~- Alteration of a volcanic, extrusive.

Name: - SPILITE

asQ/R
Microslide:~ GSQ 3046 ex Specimen:- 2238 Field No.:- Du 513/4

Four Mile Map:~ Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 4 No.,:- 5045
Point:- 513/4 “‘

Macro:- A massive, fine-grained, greenish-grey rock.

Micro:-= Essentially similar to GSQ 3039 except that epidote is
slightly more abundant in GSQ 3046.

Name:- SPILITE
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' GSQ/R :
Microslide:~- GSQ 3047 ex Specimen:- 2239 Field No.: Du 530

Four Mile Map:- Duaringa

Air Photo (B.M.R.):~ Duaringa 1:85,000 Run:~ 5 No.:- 5107
Point:- 530

Location:~- North of Rookwood Homestead Area.

Macro:- Essentially similar to GSQ 3049 except in the following
details: -

(1) The acicular feldspar crystals in GSQ 3047 are
about 0.02 mu. in length.

(2) Fine euhedral apatite is abundant.
(3) About 5% ?hydrogrossularite occurs.

(4) Nearly 5% fine euhedral and subhedral opaque
crystals occur.

(5) About 5% relic clinopyroxene occurs.

(6) About 5% of rock is made up of "patches" of a
secondery epidote mosaic, possibly replacing pheno-
crysts.

(7) The rock is traversed by veins of guartz, epidote
and apatite.

Name: - SPILITE

GSQ/R
Microslide: GSQ 3048 ex Specimen:- 2240 Field No.:= 531

Four Mile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:-5No.: 5107
Point:—- 531

Location:- Rookwood Homestead Area

Macro:- A massive, fine-grained, grey-green rock traversed by
irregular fine veins.

Micro:~ Essentially similar to GSQ 3049 except that pale
yellow epidote makes up aboub 40% of the rock. Pseudomorphs
of pyroxene by cpidote are obvious.

Names -

GSQ/R
Microslide:- GSQ 3049 ex Specimen:- 2241 Field No. - 537

Pour Mile Map:- Duarings

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 5 No.:- 5109
Point:= 537

Location:- Rookwood Homestead

Macros- A massive, fine-grained, medium grey specimen of
pillow lava; layers of vesicles and white amygdules are
abundant.
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Micro:-

Texture:- Intersertal, amygdaloidal., About 30% acicular
‘feldspar crystals (about 0.085 to 0,255 mm. in
length) occur at random in a very fine-grained
groundmass of secondary minerals. The amygdules
are irregular, up to 2 mm., and tend to be concen-
trated in bands.

Constituents:— Albite: about 30% of rock; acicular crystals,

extremely altered.

Secondary Minerals: about 70% of rock;

filling interstices between albite crystals.

The following can be recogiised:-

Chlorite - predominant.
Calcite - minor.

Epidote - minor.
Amygdules:- Chlorite, Calcite or Chlorite and Calcite.

Origin:- Extreme alteration of a volcanic extrusive.

Name: - SPILITE

, GSQ/R
Microslide:- GSQ 3060 ex Specimen:- 2252 Field No.:- Du 616

Four Mile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 3 No.: 5055
Point:- 616

Location:~ In Boomer Range, 4 miles north-north-west of Tynan
Homestead. '

Macro:- A massive, fine-grained, dark grey rock containing
about 40% rounded, clongate (1x3+ cm.§ fragments of very
fine-grained light grey material.

Micros-

Texture:- Clastic, the clasts (about 65% of rock) are of
2 dominant sizes - (a) see macro (b) 0.04 to 0.22
mm., dominantly about 0.13 mm, subrounded to sub-

angular, of moderate to low sphericity. The matrix

is very fine-grained.

Clasts:- Coarse Lithic Material: about 40% of rock (see
mecro); the following are represented:-

(a) Pyritised chloritic tuff with fragments of
? crinoidal limestone.

(b) Spilite, consisting essentially of calcitised
feldspar (about 0.17 mm. in length) in a
chlorite matrix.

(c) Very fine spilite (cf.(b) above) with
xenoliths of fine tuff.

Fine Lithic Material: about 5% of rock; very fine-

grained 7volcanics.

Quartz: about 10% of rock; strained.
Feldspar: € 5% of rock; commonly altered.
Calcite (?limestone): about 5% of rock.
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?Carbonacecous matter: minor.

Iron oxides: minor.

Mica: minor.

Matrix:- Tuffaceous: about 35% of rock.

Origin:- Sedimentary.
Name s - VOLCANIC CONGLOMERATE

. @SQ/R
Microslide:- GSQ 3078 ex Specimen:~- 2270 Field No.:= Du 621

Four Mile Map:= Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 4 No.:- 5045
Point:- 621

Macro:- A tough, massive, very fine-grained, light grey rock.
Micro:-
Texture:- Allotriomorphic-granular to intersertal, grain

size cryptocrystalline to 0.17 mm. About 40% of
the rock is crystalline secondary minerals.

Constituents:- Oligoclase: > 55% of rock; extremely altered

to clay minerals and/or zeolite.

Chlorite: < 5%.

Sccondar
Minerals:- Quartz and chalcedony with minor associated
chlorite and zeolite.

Origin:- Alteration of a volcenic extrusive rock.
Name: - SILICIFIED TRACHYTE

Remarks:- This rock bears a marked similarity to many of the

unidentified lithic fragments in the Lower Bowen Volcanics.
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- : MIDDLE BOWEN BEDS

% GSQ/R

= Microslides—- GSQ 3085 ex Specimen:- 2277 Field No.:- Du 1174
. Four Mile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:-4 No.:- 5043
Point:-~ 117

Location:-= Balcomba Creeck.

Macro:- A massive, fairly fine—grained, light grey, foliated
rock.

Micros:=-

Texture:- Clastic, partly recrystallised; the clasts (about
75% of rock) are 0.15 to 1 mm., dominantly about
0.35 mm., subrounded to subangular, of moderate to
low sphericity. The matrix has partly recrystall-
ised as crudely parallel micaceous stringers.

Clasta:- Lithic material: about 40% of rock; including
gquartzite and very fine-grained volcanics,

Quartz: about 30% of rock; strained.

Feldspar: < 5% of rock.

Mica: <5% of rock.

Matrix:- Argillaceous (micaccous): about 25% of rock;
partly recrystallised.

Origin:- Low-grade regional metamorphism of a sediment. The
rock is derived principally from pre Upper Devonian rocks
(ef. Anakie Metamorphics and pre Devonian granites) but
valcanic fragments possibly derived from the Devonian
spilites are present.

Name: - VETAKORPHOSED GREYWACKE
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GSQ/R
Microslide:~ GSQ 3086 ex Specimen:- 2278 Field No.:- Du 117B

Four Mile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:~4 No.: 5043
Points- 117 - __

Location:- Balcomba Creck.

Macro:- A massive, fairly fine-grained, light grey, clastic
rock, crudely foliated.

Micro:- Essentially similar to GSQ 3085 except in the follawing
details:-

(1) The grain size is 0.04 to 0,3 mm., dominantly about
0. 2mm,

(2) The recrystallised matrix is heavily stained with
limonite and hematite.

(3) Rare flakes of muscovite are present.

Name:- METAMORPHOSED GREYWACKE

GSQ/R _
Microslide:- GSQ 3087 ex Specimen:-— 2279 Field No,:= Du 625

Four Mile Map:-Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:-5 No.:- 5109
Point:—- 625

Macro:- A massive, fairly fine-grained, grey, ironstained,
clastic rocks bedding is not clearly marked.

Micros=-

Texture:- Clastic, the clasts (about 85% of rock) are
0.12 to 1 mm., dominantly about O.35 mm., sub-
rounded to subangular, of moderate to low sphericity
The matrix is very finc-grained.

Clasts:- Lithic Material: about 65% of rock; including
very fine-grained volcanics and quartzite.
Quartzs §10% of rock; strained.

Feldspar: minor,

Matrix:— Argillaccous (?tuffaceous): » 10% of rock; very
Tine-greined, slightly recrystallised in part,

Cement:— Ironstained carbonate: < 5% of rock.

Origin:- Induration of a sediment.
Names - INDURATED SUBGREYWACKE
Remarks:- Sce GSQ 3092.
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GSQ/R
Microslide:- GSQ 3089 ex Specimen:- 2281 Field No.:- Du 6174

Four Nile Map:~ Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 3 No.:- 5057
Point:- 617

Locatlon.— South of Boomer Range.

Macro:- A massive, fine- to medium-grained, light brown clastic
rock.

Micro:~ Essentially similar to GSQ 3090 except in the following
details:-
(1) Rare fragments of micaceous sandstone are present.
(2) Rere flakes of chloritised biotite are present.
(3) The carbonate is limonite- (not hematite-) stained.
(g)}The grains are 0.1 tc 0,5 mm,, domlnantly about
mm,

Name : - INDURATED SUBGREYWACKE

GSQ/R
Microslide:~ GSQ 3090 ex Specimen:- 2282 Field No,:= Du 617B

Four Milc Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 3 No.:- 5057

. Points- 617

Location:— South of Boomer Range.

Macro:- A massive, fine-~ to medium-grained, red-brown clastic

rock.

Micro:- Essentially similar to GSQ 3087 except in the following

details:-

(1) GSQ 3090 contains a grain of microperthite.

(2) Detrital matrix makes up only about 5% of the
rock.

(3) Secondary hematite-stained carbonate makes upt
about 10% of the rock.

(4) Rare fragments of mica phyllite occur.

=

ame s~ INDURATED SUBGREYWACKE
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GSQ/R
Microslide:~ GSQ 3091 ex Specimen:- 2283 Field No,:~ Du 6184

Four Mile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 3 No.: 5057
Point:- 618

Location:~ South of Boomer Range.

Macros- A massive, fine-grained, dark grey clastic rock with a
distinct bedding.

Micros:- Essentially similar to GSQ 3092 except in that the
grain size is 0.06 to 0.17 mm., dominantly about 0.12 mm.

The bedding cannot be distinguished microscopically.

Name: = INDURATED SUBGREYWACKE

GSQ/R
Microslide:~ GSQ 3092 ex Specimen:- 2284 Field No.:- Du 618B

Four Mile Map:- Duaringa

Air Photo (B.M.R.):-~ Duaringa 1:85,000 Run:- 3 No.:- 5057
Point:- 618

Location:- South of Boomer Range.

Macro:~ A massive, fine-grained, dark grey clastic rock.
Micro:-

Texture:- Clastic; the clasts (about 90% of rock) are
subrounded to subangular, of high to low sphericity,
0.04 to 0.3 mm., dominantly about 0.2 mm. The
matrix is very fine-grained.

Clasts:- Lithic material: about 60% of rock; including
very fine-grained volcanics; chlorite "pellets",
and mica phyllite.

Quartz: about 20% of rock; slightly strained.

Feldspar (including oligoclase): % 10% of rock;
calcitised in part.

Micas minor.

Matrix:- Argillaceous (micaceous):> 5% of rock; slightly
recrystallised.

Cement:- Calcite: © 5% of rock; secondary.

Origin¢- Minor diagenetic recrystallisation of a sedimentary
rock.

Name: - INDURATED SUBGREYWACKE

Remarks:- Although the lithiec fragments in this rock are
unidentifiable, their gereral appearance is similar to
that of the Devonian Volcaxics; hence it is improbable
that this rock is older than those formations.
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UNDIFFERENTIATED PALAEQZQIC BEDS

GSQ/R
Microslide:- GSQ 3010 ex Specimen:- 2202 Field No.:- Du 6,8B

Four Mile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 7 No.: 5097
Point:~- 6.8

Location:- Highway Cuttings, Gogango Range,

Macro:~ A tough, massive, fine- to medium-grained, greecn,
foliated rock.

Micro:~ Essentially similar to GSQ 3018 except in that epidote
is much more abundant (about 35%). Recrystallisation has
procecded to a greater degree and no lithic fragments can
be definitely determined,

Name:-  SHEARED AND METAMORPHOSED CRYSTAL TUFF

GSQ/R
Microslide:- GSQ 3011 ex Specimen:- 2203 Field No.:- Du 6.8C

Four Mile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:~ 7 No.:- 5097
- Point:- 6,8

Location:~ Highway Cuttings, Gogango Range.

Macro:- A massive, fine- to medium-grained, greenish-mauve
rock with a distinct foliation.

Micros=-

Texture:- A partly recrystallised and sheared rock con-
taining some 20% clasts, about 1.0 mm. Abundant
very fine granular epidote is distributed at random.
Very fine stringers of micaceous material parallel
the foliation. A few fine veins traverse the rock.

Clasts:- Feldspar: » 10%of rock; altered, recrystallised
in part.

Lithic material: <10% of rock recrystallised in
part.

Matrix:- %?Feldspar: about 55% of rock; cryptocrystalline;
some cgiorite is believed to be associated.

Epidote: about 20% of rock; very fine granular,
- Mica: about 5% of rock; fine "stringers".

Veing:- Quartz.

Origin:- Shearing and regional metamorphism of a pyroclastic
rock, '

Name: - SHEARED METAMORPHOSED LITHIC-CRYSTAL TUFF
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GSQ/R
Microslide:- GSQ 3012 ex Specimen:- 2204 Field No.:- Du 6.84A

Four liile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 7 No.:- 5097
Point:- 6,8

Location:~ Highway Cuttings, Gogango Range.

Macro:- A massive, uneven-, coarse-grained (up to>6 cm.) rock
comprising dark red fragments in a very fine-grained red
and white mottled matrix.

Micro: -
Fragments: -
Partly recrystallised, porphyritic andesite.
Matrix:-
Texture:~ The original rock is not definitely determinable

but appears to have been an andesitic crystal tuff,
About 5% corroded ?relic crystals (about 0.5 mm.)
are disposed at random in crudely hornfelsic
material (grain size cryptocrystalline to 0.08 mm.).

Constituents:~ Andesine: about 5% of rock; lath-shaped,
twinned, corroded ?relic crystals.
Feldspar: about 50% of rock.

Epidote: about 40% of rock; granular,
colourless to brown.

Chlorite: about 5% of rock.

Origin:- Low grade metamorphism of pyroclastic volcanic,
probably andesitic.

Name:~  METAMORPHOSED ?7ANDESITIC AGGLOMERATE

GSQ/R
Microglide:- GSQ 3015 ex Specimen:- 2207 Field No.:= Du 107

Four Mile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 5 No,:- 5107

Point:- 107
Location:- South-west of Rookwood Homestead.
Macro:~ A massive, fine-grained, light grey phyllitic rock.

Micro:- Essentially similar to GSQ 3017 except that irregular,
broken strings of carbonate (?calcite), with associated
microcrystalline epidote, parallel the foliation (about
5% of rock).

GSQ/R

Origin:- As for GSQ 3017. The rock 2207 may have undergone
minor shearing, also.

Name:-  ? SHEARED METAMORPHOSED CRYSTAL TUFF
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GSQ/R
- Microslide:- GSQ 3016 ex Specimen:- 2208 Field No.:- Du 104

Four Mile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 5 No.:- 5107
. Point:= 104

Location:- South-west of Rookwood Homestead.

Macro:- A tough, massive, banded, light greenish-grey, fine-
grained rock with & crude foliation almost parallel to the
banding. The rock isg traversed by several very fine veins.

Micro:~ Essentially similar to GSQ 3017 except in the following
details: -
(1) In GSQ 3016 the clasts are up to 0.16 mm,

(2) The parallel "stringers" of mica are less well-
developed in GSQ 3016.

(3) Several fine (about 0.2mm.) veins consisting of a
micro-crystalline guartz mosaic cut the rock.

Name:- METANORPHOSED AND SILICIFIED CRYSTAL TUFF

GSQ/R
Microslide:- GSQ 3017 ex Specimen:- 2209 Field No.: Du 6A

Four KMile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 7 No.:- 5097
Point:- 6

Location:-= Highway Cuttings, Gogango Range.

Macro:- A massive, fine-grained, banded, light greenish-brown
rock with a crude foliation inclined at about 30% to the
bedding.

Micro:~ The banding is not evident in the microslide.

Texture:- Originally clastic, containing about 25% clasts,
0.025 to 0.1 mm. Recrystallisation of the matrix
has occurred resulting in the development of crypto-
crystalline to microcrystalline material. Fine,
crudely aligned, micaccous "stringers" parallel the
foliation.

Clasts:- Feldspar (?plagioclasc): about 25% of rocks;
strongly sericitised, possibly due to recrystalli-
sation.

Matrix:- ?Feldspars:

Epidote:

» Mica:- (possibly including stilpnomelane).

Origin:- Low grade regional metamorphism of an intermediate
» pyroclastic rock.

Name: - METAMORPHOSED CRYSTAL TUFF
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GSQ/R
Microglide:- GSQ 3018 ex Specimen:- 2210 Field No,:- Du 6C

Four Mile Maps- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 7 No.:- 5097
Point:- 6

Location:- Highway Cuttings, Gogango Range.

Macro:- A massive, fine- to very fine-grained, light greenish-
brown, thinly- and irregularly-bedded rock with a distinct
foliation inclined at about 30° to the bedding.

Micro:-= The differcnt beds are of two distinct types, one
apparently coarser than the other.

(a) Coarser Bed

Texture:- Essentially clastic, consisting of about
20% clasts, 0.03 to 0.14 mm. (dominantly about
0.04 mm.), subrounded to subangular, of
moderate to low sphericity (commonly embayed),
in a very fine-grained matrix.

Clasts:- Feldspar: crystalline, somewhat altered.

Matrix:- Tuffaceous: chleritic.

(b) Finer Bed

Essentially similar to the above but with about
5% clasts, 0,01 to 0.04 mm., dominantly about 0.02 mm.

Superimposed on this texture is a network of very fine
roughly parallel "stringers" (about 5-10% of rock) consisting of
fine flakes of unidentifiable yellow-brown mica. This dircction
parallels the macroscopic foliation. The mineral is the product
of partial recrystellisation.

Origins- Low grade regicnal metamcrphism of a bedded pyro-
clastic rock. '

Name: - MET AMORPHOSED CRYSTAL TUFF

GSQ/R
Microslide:- GSQ 3019 ex Specimen:- 2211 Field No.:~= Du 6B

Four Mile Maps:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 7 No.:- 5097
Point:- 6

Location:- Highway Cuttings, Gogango Range.

Macro:- A massive, coarse-grained, buff-coloured clastic rock
with a vague foliation.

Micro:=-

Texture:- Extremely altered, essentially clastic but with
minor apparent recrystallisation of the matrix. The
clasts (about 90% of rock) are 1 to 8 mm, (dominantly
2 to 3 mm.), rounded, of moderate to high sphericity.

Clasts:- Lithic Material: about 90% of rock; fragments of
Intermediate to acid extrusives (commonly fluidal)
and of crystal tuff.
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Matrix:- Feldspar: fine crystals
Chiorite: flakes, pale yellow) about 10% of rock
Timonite-staining: abundant

Origin:= Slight regional metamorphism of a pyroclastic rock.
The chlorite flakes in the matrix appear to represent
partial recrystallisation; the original material was
probably crystal tuff.

Name ¢ - ALTERED METAMORPHOSED CRYSTAL-LITHIC TUFF

GSQ/R
Microslide:- GSQ 3020 ex Specimen:- 2212 Field No.:- Du 6/9

Four Mile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 7 No.:- 5079
Point:= 6/9

Location:- Highway Cuttings, Gogango Range.

Macro:- A massive, very coarse-grained (up to 15 mm. ), greenish-
grey, foliated clastic rock.

Micros -

Texture:- Foliated clastic: the clasts (about 80% of rock)
are, in general, rounded and of low sphericity 0.1
to »5 mm.: the long axes are aligned parallel to
the foliation. The matrix, which is very difficult
to distinguish from some of the fragments, is re-
crystallised with a grain size of about 0.02 mm,
and has a lineation parallel to the elongation of
the clasts. -

Clasts:—- ILithic Material: about 80% of rock; essentially
acid volcanic extrusives with minor ?crystal tuff;
some grains have undergone partial recrystalli-
sation.

Matrix:- Quartzo-feldspathic material: about 15% of rock;
recrystallised argillaceous material.

Epidote, Mica: about 5% of rock; distributed at

random.
Origin:- Low grade regional metamorphism of a pyroclastic rock.
Name: - METAMORPHOSED AGGLOMERATE

GSQ/R
Microslide:- GSQ 3021 ex Specimen:- 2213 Field No.: Du 109

Four Mile Maps~ Duaringa

Air Photo (B.M.R.):~ Duaringa 1:85,000 Run:~ 5 No.:=- 5107
Point:- 109

Location:- South-west of Rookwood Homestead.

Macro:~ A massive, dark greenish-grey, silicified, schistose
rock.
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Micro:=-

Texture:- Essentially a porphyritic, pilotaxitic rock
consisting of about 25% subhedral to anhedral
phenogrysts (0.6 to 1 mm,) in a pilotaxitic (about
0.04 mm,) groundmass. About 5% ?amygdules occur at
random, The groundmass is clouded with finely
divided opaques (about 5% of rock) and about 20%
parallel mica flakes (0.2 to 1.2 mm.) arc
distributed in bands and as random flakes. These
flakes approximately parallel the flow direction.
Finor recrystallisation of some of the phenocrysts
has taken place. Several fine siliceous veins cut
the rock normal to the schistosity.

Phenocrysts:- Feldspar: about 25% of rock; slightly altered
oligoclase and ?potash feldspar (minor);
rare crystals have undergone slight
recrystallisation; there is no apparent
preferred orientation.

?Amygdules:- Epidote, Clinozoisite, Chlorite and minor
Quartz: about 5% cf rock in general, radiating.

Groundmass:- Acid feldspar (dominantly oligoclase) and
Quartz: about 45% of rock; respective minerals
difficult to distinguish.

Opagues: about 5% of rock; very finely
divided. .

Mica: about 20% of rock; essentially blue-green,
chlorite with ancmalous purple interference

colours.
Origin:- Regional metamorphism of an extrusive volcanic rock.
Name: - METAMORPEOSED TRACHYTE

GSQ/R
Microslide:- GSQ 3022 ex Specimen:- 2214 Field No.:- Du 6/54A

Four Mile Map:~ Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 7 No.:- 5079
Point:- 6/5 -

Locations— Highway Cuttings, Gogango Range.
Macro:- A massive, fine-grained, buff-coloured, clastic rock.
Micro:-

Texture:- A partly recrystallised clastic rock consisting
of about 60% clasts (about 0.07 mm., subrounded to
subangular, of moderate to low sphericity) in a
recrystallised (micaceous) matrix. "Stringers" of
parallel mica flakes envelop the grains and
indicate an apparent parallelism of bedding and
schistosity.
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Clasts:- Quartz: about 20% of rock; with abundant minute
inclusions.

Feldspar: » 10% of rock; sericitised.

Lithic Materials: €10% of rock; very fine-grained,
unidentiifiable.

Matrix:- ous: about 40% of rock; dominantly

saricite with soms muscovite flakes. Limonite-

and nematite-staining abundant.

Origin:- Low grads regional metamorphism of a very fine-grained
greywacke.

Name: - RECRYSTALLTSED GREYWACTE

GSQ/R
Microslide:- GSQ 3023 ex Specimen:- 2215 Field No.:- Du 106

Four Mile Map:- Duaringe

Air Photo (B.M.R.);- Duaringa 1:85,000 Run:- 5 No,:- 5107
Point:- 106

Location:- South-west of Rookwocd Homestead.
Macro:- A massive, fine-grained, dark grey, rock with two

Texture:- The two schistosity directions are prominently
marked by two sets of parallel bands of ironstained
mica flekes. 1In one direction these are fairly
straight; in the second a chevron pattern is
obvious. This pattern is superimposed on & horn-
felsic texture, grain size about 0.0025 to 0.01 mm.

Constituents:- Quartzo-feldspathic material: about 45% of
rock; fine interlocking anhedra.

Mica: about 50% of rock; very fine granular
and coarser aligned flakes; dominantly
biotite, straw yellow to pinkish-brown.

Opagues: about 5% of rock; ?iron minerals,
with associated hematite and limonite.

Origin:-= Two periods of low grade dynamic metamorphism (with
The forces acting normal to onc another) of an
argillacecous rock.

Name: - MICA PHYLLITE
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GSQ/R
Microslide:~ GSQ 3024 ex Specimer:- 2216 Field No.:- Du 6/7

e Four Mile Map:~ Duaringa

Air Photo (B.M.R.): Dusringa 1:85,000 Run:- 7 No,:- 5097
e e

b PR £

_, Sty
# Rt B v

Location:- Highway cCu.tings, Gogango Range.

Macro:= A massive, fine-grained, mcdium-grey, thinly-beddcd
rock with a marked schistosity developed normal to the
bedding. The bedding is accentuated by variations in the
percentnge 0L Cpaques.

Micro:~ Thin section cut normal to bedding and schistosity.

Texture:- The bedding is not obvious in section but the
schistosity is marked by parallel fine "stringers"
of opaquc material.

Originally clastic, consisting of about 40%
clasts, 0.02 to 0.06 mm. (dominantly about 0.04 mm.),
subrounded to rounded, of low to high sphericity in
a fine-grained matrix. The matrix has been parti-
ally recrystallised with the development of mica
which displays a preferred orientation.

Clasts:- Quartz and Feldspar: about 30% of rock.

g Lithic ¥aterial: about 5% of rock; altercd and
ironstained.
% Zircon: rare, rounded.
Matrix:- Micacecous: about 55% of rock; sericite, muscovite
and chlorite (pale yellow-brown), !
Opaques (manganese oxides); about 5% of rock;
associated with the mica flakes.
Origin:- Low grade regional metzmorphism of a silty mudstoue.
Name: = MICA PHYLLITE
GSQ/R
Microslide:- GSQ 3025 ex. Specimen:- 2217 Field No.:- Du 108
Four Mile Map:- Duaringa
Air Photo (B.M.R.):~ Duaringa 1:85,000 Run:- 5 No.:= 5107
Point:- 108
Location:= South-west of Rookwood Homestead.
Macro:- A massive, medium-grained, buff-coloured clastic rock.
There is an apparent, crude schistosity roughly paralleled
by quartz veins (up to 2 mm,),
- Micro:-

Texture:- Originally clastic, consisting of about 45%

o clasts, 0.17 to 1.9 mm. (dominantly about 0.6 mm.),
subrounded to rounded, of low to moderate
sphericity, in a fine-grained matrix. The matrix
has subseguently been hornfelsed {grain sigze about
0.01 to 0.06 mm,) while many of the siliceous
clasts have undergonce parvial recrystallisation, the
amount being inversely proportional to grain size.
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"Clasts":a Quartz:- >15% of rock; grains strained, with

abancdant inclusions; many of the grains,
»0tally the finer ones, have been partially
uivystallised with the development of a very
f+ae mosaic,

oo

4

Glicoolage: aboni 15% of rock; slightly
a.cx0d; degree «of recrystallisation slight.,

Microperthite: about 10% of rock; slightly
altered; degree of recrystallisation slight.

7t of rock; recrystallised,
e,

Tithic Materials«
Pilotaxitic ?trach

"Matrix":- Quartzo-feldspathic material: about 35% of rock
Mica: about 20% of rock; two generations occur-

(a) Muscovite: coarse flakes, aligned roughly
parallel to the apparent schistosity (hand
specimen).

(b) Biotites very fine, flakes, aligned
parallel to the muscovite; pleochroic from
colourless to deep yellow-green.

Veins:~ Quartz: strained, partially recrystallised.

Origin:- Thermal metamorphism of a sediment which had previougly
undergone silicification and low grade regional
me tamorphism.

Name: - SANDY HORNFELS

GSQ/R
Microslides- GSQ 3027 ex Specimen:- 2219 Field No.:- Du 6.3

Four Mile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 7 No.:=- 5097
Point:- 6.3

Location:- Highway Cuttings, Gogango Range.

Macro:- A massive, fine-grained, buff-coloured, thinly-bedded,
?graded, micaceous clastic rock,

Micros-

Texture:- Essentially clastic though partially recryst-
allised; the bedding is not obvious in thin section
and there is no evidence of grading. The clasis,
which are commonly difficult to distinguish from
the matrix, appear to meke up about 65% of the rock;
in general, they are subrounded, 0.02 to 0.17 mm,
(dominantly 0.09 mm.) and of moderate sphericity;
some corrosion of the grain boundaries by the
recrystallised matrix (micaceous) has taken place.
these mica crystals (including about 5% porphyro-
blasts about 0.12 to 0.25mm.), display a crude
preferred orientation, dipping at approximately
40° to the macroscopic bedding.
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Clasts:- Quartz: about 30% of rock; strained, with
gvundant minute inclusions and some coarser
eunedrs or apatite.

Plagioclase (%andesine); about 10% of rock;
fres::. ‘wwinaned.

Lithic material: about 20% of rock; including
mica phyllite, chert, and very fine-grained
?volcanics,

Mica: minor; altered.
Zircon: rare; broken cuhedra.
Limonite: fairly abundant.
Matrix:- Micaceous (originally argillaccous):abpit 30% of
rock; sericite, muscovitc, yellow-green chlorite

and ?biotite (colourless to bright yellow) can
be recognised.

Porphyroblasts:- Muscovite, Chlorite, ?Biotite: about 5% of
rock.

Origin:- Partial recrystallisation, due to low grade regional
metamorphism, of a sediment, derived from a terrain which
appears to have been dominantly granitic and metamorpnic,

Name: - PORPHYROBLASTIC GREYWACKE

(?) MESOZOIC VOLCANICS

GSQ/R
Microslide:- GSQ 3082 ex Specimen:- 2274 Field No.:- Du 145

Four Mile Map:- Duaringa

Air Photo (B.M.R.):- Duaringa 1:85,000 Run:- 9 No.:- 5073
Point:~ 145

Location:~ Thuriba Homestead area.

Macro:- A tough massive, fine-grained, greenish-grey igneous
rock, '

Micros- Essentially altered.

Texture:- Clastic; the clasts (about 85% of rock) are
0.17 to 2 mm,, essentially subhedral and anhedral

crystals,
Clasts:~ Acid to basic plagioclase: dominant; extremely
altered.
Augite: commonly extremely altered.
Devitrified (chloritic glass: minor,
Matrix:— Tuffaceous: recrystallised.

Origin:— Alteration of a basic pyroclastic rock. Minor
shearing may have occurred,

Name: - ?SPILITIC CRYSTAL TUFF
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GSQ/R
Microslide:-. GSQ 3084 ex Specimen:- 2276 Field No.:- Du 146C

Four Mile Mani~ Duziriiza

-/ Air Pheto (B.M.R.):- Duaringa 1:¢3,000 Run:- No.:- 5073
| Pointi= 146

Location:~ Thuriba Homestead area.
Macro:~ A pinkish-grey, bedded clastic rock.

Micro:= Three essentailly differant beds are evident., The rock
is traversed by fine quartz veins.

Bed 1

Texture:- Clastic; the clasts (about 30% of rock) are
0.06 to 1.5 mm., subrounded to subangular,
embayed, of moderate sphericity. The matrix is
very fine-grained, transluccnt.

Clasts:- Lithic Material: about 20% of rock; very fine-
grained volcanics.

Feldspar (including oligoclase): about 10% of
rock; commonly epidotised and/or chloritised..

3 Matrix:~ Tuffaceous: about 70% of rock; slightly
' recrystallised.

. Bed II
Essentially similar to Bed I except in the following:-

(1) Clasts make up about 70% of rock
(2) Clasts are 0.08 to 0,5 mm.

Bed III

Essentially similar to Bed I except that the
clasts are 0,02 to 0.08 mm.

Origin:- Silicification and partial recrystallisation of a
pyroclastic rock.

Neme: - SILICIFIED AND RECRYSTALLISED CRYSTAL-LITHIC TUFF
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS,
DEPARTMENT OF NATIONAL DEVELOPMENT, CANBERRA, ACT

Reference

Cz Soil, sand, gravel, alluvium, reworked laterife
Cza Allvvivm
° o .
o o Laterrie, and reworked /sterite
Ta Sandstone, siltstone, claystone, distomite, conglomerste, some volcanics
Tb Basalt
Tv Rhyolitic, dacitic, and andesitic lavas and pyrociastics
Mgb Leuco - granodyorite
Kls Sandstone, conglomerate, siftstone, carbonaceous shale, coal
C-Mr Granite, sdamellite, diorife and gebbro, with andesite dykes
-
+ o+ .
+ . | Granite
Pub 1 zithic and cale-lithic sanaisfone, quariz sandsrorne, sifistone,
carbonaceous shale, cosl, siliceous silfstorne with plant remains, limestone
P
Pim Quariz spd quariz-lithic sandstone, micaceous sitfstone,
l1mestone , sheared siltsione, o’apkyrey fo buff phyllite
Pl Acid crystsl tuf¥, some acid lava, conglomerate,
a lithic sandsfone, siltstone, carbonaceouvs shale , coal
Andesitic To dacitic pyroclastics and lavas ; some rhyolit/c
Ply and basaltic voleanics . Some fossiliferous limestone,
tuffaceous sandstone, siltstone, conglomerate
ol Basalt, mamnly pillow lavas ; some agglomerate,
r tuffaceous sandstone, siltsrome
Cl-m Oolitrc limestone, calcareous §iitstone, sanastone, siltstone, conglomerste
x % ) L
« x Gramnite , granodrorite
CATIAT Drorite
AP ]
* X Gabbro
*
Pzx Ultrabasic complex, mamnly serpentinite
Pzi Quartz mrca schist, phyllite

Geological boundary
Fault

Where locatron of boundaries, fblds and #faults is approximate, line /s
brokern ; where inferred, queried ; where concesled, boundsries and folds
are dotted, faults are shown by shorl dashes

Strike and dip of sirata
Vertical strata
Horizontal strats
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