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w .
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SUMMARY

Ten sections were measured in the Duaringa gnd St. Lawrence
13250,000 Sheet areas during 1963 Five of these were measured in the
Back Creek Group (the former Middle Bowen ﬁeds) near Leura Homestead in
the north-cast of the Duaringa Sheet areay of these one section, BM4,
includes the basal 1800 féat of the Back Creek Groupy the other four
sections are not accurately located within the Baok Creek Group. The

Iothsr five sections were measured in the Folded Zone of the Bowen Basin,

- near Bundaleer Homestead in the Duaringa Sheet areay of these one seotion

consists of almost 800 feet of Back Creek Group exposed in a series of
antiolines and synclinesy the other four sections are of the Upper Bowen
Coal Measures. 56 specimens were colleoted from the measured ;aotiona
and' edjacent outorops and brief descriptions of these specimens are
included. |

A number of bedding and cleavage attitudes and lineatimé
directions were measured during the section measuringy these measuremeiits
are presented on fine stereographic projections. The styles of folding in

the two areas are briefly discussed.
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INTRODUCTION

The Duaringa and St. Lawrence 1:250,000 Sheet areas were
mapped during 1962, ' Several areas of good outcrop, suitable for measuring

- section, were noted during 1962, and were measured during 1963 by E.J.

Malone, He was agsisted by J.A.J. Smit, of the Bureau of Mineral Resources,
in measuring sections EM4, EM9, EM10, EM11, EM12 and EM13, and by B.A.
Coxhead, of the Geological Survey of Queensland, in measuring section.EM5,
M6, M7, and EMB, Both Smit and Coxhead were members of the 1963

Baralaba Party.

During the section measuring, a number of bedding and cleavage
attitudes and lineation directions were measured. These measurements are
presented as stereographic projections, prepared by J.A.J. Smit. These give
some indication of the style of folding in the various areas and are
briefly discussed.

56 specimens were collected from the measured sections and adjac-
ent rocks. These were examined in thin section by L.V. Bastian of the °
Bureau of Mineral Resources who wrote the chapter entitled Petrographic Notes.

LEURA HOMESTEAD AREA

Sections EM4, EM5, EM6, EM7 and M8 were measured near Leura
Homestead in the north-east of the Duaringa and the south~east of the St
Lawrence 13250,000 Sheet areas. These sections wers measured mainly in the

Back Creek Group (the former Middle Bowen Beéds) and are presented on Plate 1.
There are no palasontological data or lithological markers to indicate the
inter-relations of these sections. They are tentatively correlated on their
position relative to the base of the Back Creek Group. However, the base of
the Back Creek is probably not everywhere at the same stratigraphic level even
in this small ares. Section EM4 commences at the base of the Back Creek
Group. Sections EM5, EM6 and EMT7, which are nearly continuous, commence
about 1000 feet above the base of the Back Creek Group and are equated with
the upper part of section EM4. Section HM8 is probably younger than
sections EM4 to EMT.
Section EM4

The lower 650 feet of section EM4 consists of interbedded lime-—
stone and caleareous sediments, fossiliferous in part, flows, tuffs and
tuffaceous sediments. It represents a conformable transition from the
= Lower Bowen Volcanice¥ to the Back Creek Group.

. onian =G rho ferous
Only volcanics o¥ tﬁéhp&%nof% Volcanics crop out below the base of the

section. Above 650 feet, seotion EM4 is lithologically very monotonous.
Specimens EH4/4 and EM4/5 are typical of the lithic sandstone and siltatone
which meke up most of the upper 1300 feet of the section. The lltién grains
of the quartz lithic sandstone are mainly of volcanic origing this rock
type could be deacribed as tuffaceous sandstone.

A traverse was made to the east from the top of section EM4.
The lithologies seen were mainly quartz lithic sandstone and giltstone, as in
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section EM4., They included faﬁ; to brown fine sandstone or siltstone
containing dark claystone clasts and pellets, a lithology very similar to
that at the base of section EM8. This rock type was associated with
tuffaceous sandstone (specimen M10)s The youngest rock type seen was a
conglomerate (specimen M12). The significance of the oconglomerate is
discussed below.

' No section could be measured east of the top of section EM4
because of increasing structural complexity. At first, the dips remain
moderately low but vary in directiong further east, the section is moderately
and then very tightly folded. The degree of structural complexity appears
to be directly proportional to distance from the underlying Connors Volcanics.

Two stereographic projections, S.P.1 referring to section EM4
and SP2 referring to the traverse east of section EM4, are shown on Plate
3+ Section EM4 was measured on one limb of a fold: the bedding and
cleavage poles on S.P.1 are moderately well grouped and are obviously
related to the same folding. The f%ﬁkﬂy‘close grouping of the lineation
directions supports this and indicates the orientation of the axis of folding.
S+P.2 is based on measurements made on both flanks of a rumber of folds.
The relation and grouping of the bedding and cleavage poles suggest that the
cleavage is axial plane cleavage developed during one period of folding.
The linegtion directions are reasonably well grouped, indicating the
orientation of the axis of folding. S.P.l and S.P.2 are in close agreement.

‘The grouping of the cleavage poles indicate that the axial planes are slightly

overturned, dipping steeply east.
Section M5, EME and EMT
Sections EM5 and EME are separated by a gap of no outcrop but are

effectively continuous. They cover that part of the Back Creek Group from
approximately 1000 feet above the base to approximately 1825 feet above the.
base. Section EM7 is a short section measured near the top of section EME.
A gap of no outcrop between the sections and a swing in strike makes it
difficult to correlate the two. -~ Section EM7 is probably equivalent to the
top part of section EM6 though it is possibly partly younger.

Section EM5 contains considersble primary volcanicé as does the ba-
sal 1000 feet of the Back Creek Group, below the section. Coarse grained,

calcareous volcanic sandstone (specimen M14) interbedded with possibly fine

grained tuff is characteristic of the basal part of the Back Creek Group.
No primary volcanics were recognized above section EM5. Siltstone and
lithic sandstone make up all of sections EM6 and EMT7 and are interbedded
with the volcanics in section EM5. The lithic grains in the sandstone are
mainly reworked volcanic material.

The sediments in these three sections were jointed and in places
closely jointed. However, no recognizable cleavage was present. The lack
of cleavage here is in sharp contrast to the well developed cleavage of the
gediments in the vicinity of sections EM4 and IM8 and reflects the different
structural regimes in these areass As mentioned before, the competent
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Connors Uolcanigs exerc;aeﬂ congiderable econtrpl of the degree of
structural deformation of the adjacent Back Creek Group. The lack of
cleavage in the sediments of sections EM5, EM6 and EM7 is probably because
of their position on the shallow south-west dipping flank of the Connors
Arch, The competent Connors Volcanics, occupying the core of theiarch,
protectedmthe sediments on the west flank from the deformation which
produced the cleavage in the sediments to the south and east. Thé
inclination of the cleavage indicates that the folding stress came from the

east.

Section HM8

_ This short section is difficult to locate accurately in the Back
Creek Group. It is possiblp as much as 3000 feet above the base. The
most distinctive 1ithdlogy in this section is & fawn or grey coarse siltstone |
containing clasts, pellets and wisps of dark shale. A similar lithology
was seen on the traverse east from the top of section EM4. Since no
gimilar lithology is present in section EM4 or in sections EM5, EM§ or HMT7,
section IM8 is probably stratigraphically above these sections, ¢

The sediments in the vicinity of section EM8 are very cleaveds
The few cleavage and bedding attitudes and lineation directions measured are
presented on S.P.3, Plate 3. The measurements were made on sediments folded
into broad, gentle anticlines and synclines on the south plunge of the
Connors Arch. The poles of the cleavage and the lineation directions are
moderately closely grouped. There are not sufficient measurements to draw
any definite conclusions. However, these few results suggest the cleavage
is axial plane cleavage developed during the folding. The cleavage is
steeply east dipping, as it is near section EM4. The axial plan@g of the
folding are presumably steeply east dipping, also indicating appﬂEQation of
the folding stress from the east, :

The orientation of the axial plane of the folding, as indicated
by S«P. 3, is at an angle to that indicated by S.P. 1 and S.P. 2, This
difference is probably significant. It may be due to the effect on the
pattern of folding of the Connors Volcanics folded with the Back Creek Group
between section EM4 and section EM8. The distribution of the Connors
Volcanics in the Leura Homestead area is shown on Plate 1.

In the vicinity of section EM8, the cleavage is developed in
mudstone thinly to thickly interbedded with generally uncleaved lithic
gandstone. The cleavage cuts some of the thinner sandstone beds. The
photographs on Photo Plate 1 illustrate the appearance and distribution of
the cleavage. Photo 3 is of the slightly eroded bedding surface of a
mudstone interbed. It shows a conjugate set of steeply dipping joints
cutting this nearly horizontal bed as well as the trace of the cleavage on
the bedding, nearly parallel to the long axis of the joint sete.
Conglomerate, Back Creek Group

Conglomerate crops out in the Back Creek Group in many places
in the Leura area and throughout the Gogango Range to the south. Further
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south, in the Monto and Mundubbera Sheet areas, the upper and 1owaf parts
of the Back Creek Group are aeparated by a disconformity (Dickins in
Jensen, Gregory and Forbes, 1964). It is possible that the conglomerate
is associated with the resumption of deposition after the disconformity.
The abundance of volcanic pebbles and matrix in the conglomerate in places
indicates contemporaneous volcanism. This volcanism may be associated |
with the tectonism which produced a resumption of deposition in th}s area.

The matrix and pebbles of the conglomerate east of Leu%a
Homestead (M12) and of conglomerate from the Mackenzie River (M34) were
examined in thin section and are more fully described later., The conglomer-
ate from the Leura area has a volcanic sandstone matrix containing less than
10% quartz grains. Many of the pebbles are volcanic sediments or.include
possible volcanic detritusy the others are feldspathic quartzose sandstone.
Conglomerate M34 shows no evidence of primary or derived volcanic detritus.
It consists mainly of guartz sandstone to sub-greywacke and some siltstone
pebbles in a clay matrix; the specimen includes one pebble of chert which
is probably a devitrified volcanic glass. More maﬁping and sampling is
required to indicate whether the different proportions of volcanic detritus
in the two conglomerate samples is significant., The differences may
represent only differences in provenance of these two widely separated
sémples. The importance of the conglomerate is that, if mapped, sampled
and studied carefully, it may prov1de a means of subdividing the Back
Creek Group in the structurally complex Gegango¢ Range area.
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PHOTO PLATE I

Interbedded lithic
sandstone and mudstone.
Cleavage effects mud-
stone and thin sand-
stone beds only.

(Nege No. M294)

Close up of mudstone
and lithic sandstone
beds, showing re-
lation of cleavage
to bedding.

(Neg. No. M294)
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Slightly eroded
mudstone bedding
plane, Prominent
conjugate joint set,
at right angles to
bedding. Trace of
cleavage on bedding
is parallel to long
axis of joint set.
Other joints are parallel to
short diagonal of main _daint
get.

(Negs No. M294.)
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BUNDALEER HOMESTEAD AREA

Measured sections IM9, EM10, EM11, EM12 and EM13 were measured
along the banks of the Mackenzie River between Wilpeena and Bundaleer
Homesteads in the Duaringa 13250,000 Shaet area. The measured sections
are shown on Plate. 2 together with pamly schematic cross-sections showing
the nature of the folding and the relation of the measured sections to
sach other and to the structures. '

Section EM11

Section EM14 was measured in the Back Creek Group between a
crest and the adjacent trough in a series of anticlines and synclinea.
Marine fossils were collected from two points in the section. These
cdllections and other collections in equivalent stratigraphic poaétiona in
adjoining structures indicate that these rocks are Lower Permian qnd may
be correlated with Unit B of the Middle Bowen Beds (Dickins, Malone and
Jensen, 1964). The sediments in EM11 are unlike those in the Leura
Homestead area, and possibly this part of the Back Creek Group is
not represented in the Leura area,

One specimen of sandstone from about 100 feet above the base
of section EM11 was collected during the 1962 field season and subsequently
describeds It is a feldspatho-lithic quartz.sandstone, well sorted and
fine grained, consisting of 60% quartz grains, 20% lithic fragments and
plagioclase, 10% matrix and 10% aggregates of calcite and siderite.
Section EM11 includes several lenses of hard, brown, calcareous lithic sand-
stone, similar to lenses found in the Upper Bowen Coal lMeasures in this
area. One such lens (EM10/1) is described belowe
Sections IM9 and EM10 ;
Sections EM9 and EM10 were measured in the Upper Bowen Coal

Measures. The base of section EM9 is near the Base of the Coal Measures
in this area. Section EM10 is stratigraphically above section EM93 the
intervening section§ is not exposed but is probably less than 500 feet
thi ok '

Most of the sediments in sections EM9 and EM10 contain
predominantly detrital volcanic material. One specimen, EM9/3, differs
from the others in containing abundant detrital chlorite, suggesting that
it was derived from a nearby volcanic source. Primary volcanics are
present in the Upper Bowen Coal lleasures in this area, indicating
contemporaneous volcanism. Possibly volcanics may have accumulated above
the base level of erosion and supplied sediment to the surrounding area.

The quartz sandstone in section HM9 (specimens EM9/4 and EM9/5)
differs markedly in composition from the sediments above and below. It
is mainly quartzose but coﬁtaina 10% to 15% of feldspary detrital volcanic
material is a minor constituent. Its composition suggests that it was
derived from a granitic source. However, this lithology constitutes only a
small part of the dominantly volcanic derived sediments. Possibly, it
represents fluvial sedimentation derived from a relatively small part of the



.

dan

£

8.
provenance area of the Upper Bowen Coal Measures as a whole.

These sections include many nodules and lenses of caleareous
lithic sandstone, and sandy limestone. The lenses range in size up to
20 feet in diameter and 4 feet thicks they are discoidal in shape and
have rounded edges and generally rounded upper and lower surfaces¥ The
larger dimensions of the lens are in the plane of the bedding. ?hey are
possibly concretionary in origin, involving migration of calcite through
the sediments. A photograph of one such lens cropping out near section
EM10 is shown on Photo Plate 2. Similar lenses are common throughout
the Upper Bowen Coal Measures and the Back Creek Group in the Bun@alaer
Homestead area. _ :

The Upper Bowen Coal Measures contain abundant fossil wood in
geveral horizons in the Bundaleer Homestead area. Photo 2 on Photo Plate
2 shows a section of a large tree trunk in place within the sediménts, which
in this case are thinly bedded sandy siltstone. Most of the fossil wood ,
however, is associated with coarser sediments. The fossil wood in the
photograph has a flat surface resting on the beddingy it has depressed
the underlying sediments only very slightly.

Sections HM12 and EM13
Sections EM12 and EM13 were mezsured in the Upper Bowen Coal

Measures on opposite flanks of a large asymmetric anticline. A cross
section through the structure is shown on Plate 2 and this shows the
relation between the two sections. Comparison of these two sections
reveals the considerable lateral variation in lithology of the Upper Bowen
Coal Measures in this area. Sections EM12 and EM13 are presented on
Plate 2 with their lithological columns side by side to facilitate
comparison. |

The exact stratigraphic positions of sections EM12 and EM13 are
not known. Probably, they are low im: the Upper Bowen Coal Measures. The
Back Creek Group is exposed in a number of anticlines in the areay it is
probably at shallow depth in the core of the anticline on whose limbs
sections HM12 and EM13 were measured.

The sediments in these sections are composed mainly of volcanic
detritus and are generally similar to those in sections EM9 and iM10,
Cone-in-cone limestone and dolomite rhombs are more common in EM12 and EM13
than in EM9 and EM10. Both these features are post-depositional and may
reflect differences in the tectonic histories of the two areas. .

Two ocollections of fossil plants, EM13/1 and EM13/2, were
made in measured section EM13s The following identifications of these
plants and comments were made by Mary E. White.
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PHOTO PLATE 2

Photo 1

Discoidal lens of
calcareous lithic
gandstone in Upper
Bowen Coal leasures,
Bundaleer Homestead
arofe
Note rounded edge of &
lens and slight
doming of bedding
above lens.

(Nege No. M/294)

Photo 2

Fossil wood, in Upper
Bowen Coal Measures,
Bundaleer Homestead
area.

Note slight depression
of bedding below wood.

(Neg. No.l/294)

Photo }

Taeniopteris sp.
associated with
Glossopteris.

From section EM13,
Upper Bowen Coal
Measures, Bundaleer
Homestead area.

(Neg. No. F/3810)
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Collection IM13/1

Glossopteris conspicua Feist., G. ampla Dada, G. indica Sch.,

G. angustifolia Brong. _
Glossopteris scale.leaves of the large, thick variety with reticulated

pattern on surface, believed to be of Glossopteris ampla
Vertebraria indica Royle, Cladophlebis roylei Arber, and equisetalean

stems.
A typical Upper Bowen assemblage.
Collection EM1§£§ »
Glossopteris conspicua Feist., %. ampla Dana, G. comnunis
Feist«; Ge indica Sch., G. damudica Feist., G. tortuosa Zeiller,
Ge angustifolia Brong., and scales of Glossopteris ampla,

Diotyopteridium sporiferum; a male fructification such as occurs with

Glossopteris communis in Upper Permian at Baralabae

Cladophlebis roylei Arber, and equisetalean stems.

Portion of a leaf of Taeniopteris Sp. is present. This is

interesting as there are only a few authenticated cases of Taeniopteris

associated with Glossopteris and this is the first record of the

association in the Upper Bowen.
Photo 3, Photo Plate 2, shows the specimen (magnified x 2). The
parallel lateral vbﬁna and pronounced midrib'are clearly seen.
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FOLDING _

The style of folding in the Bundaleer Homestead area 1is
shown by the cross-section along the Mackenzie River and the la%ger
scale cross-section through the EH12/EH13 anticline. Sterographic
projection S.P. 4 (Plate 3) is based on measurements in the vicinity
of sections EM9 and EM10, and projection S.P.5 (Plate 3) is based on
measurements in the vicinity of section EM12 and EM13. Cleavage is
extremly rare and poorly developed in the Bundaleer Homestead area, despite
the tightness of the structures. This is in marked contrast to the
Leura area and suggests a different mechanism of folding here or possibly
folding under much less overburden. The direction of the fold axis
in the vicinity of section M4 is 030° (S.P.l and S.P.2, Plate 3)j
in the vicinity of section EM8 it is 355° (S.P.3, Plate 3); and in the
Bundaleer Homestead area, it is 3300 (SeP. 4 and S.P.5, Plate 3).

The change from 030° to 355° is thought to be due to the effects of
blocks of volcanics folded with the sediments. The change to 3300

in the Bundaleer area, together with the lack of cleavage in th;a area,
is probably much more significant. The fold axis diraction of '330°
parallels the trend of the Folded Zone of the Bowen Basin (Malone et al
1963)« The Bundaleer arga is included in the Folded Zone. A.
discussion of the Folded Zone and its relation to other structural units
in the Bowen Basin is not satisfactory without considering all of the
Bowen-Basin and its environs. This cannot be done in this records The
subject will be fully discussed in the final geological report on the
Bowen Basin, to be produced after completion of the regional maéping in
1964. The following remarks on the Folded Zone take into account some
information gained during the regional mapping of the Bowen Basin to date
but not discussed in this papers ‘

The western boundary of the Folded Zone is marked by thrust
faulting in places.s A seismic survey across the Zone (Robertsbn, 1961)
detected shallow dipping strata at a depth of about 16,000 feet, below
the tight folds. The combination of a possible decollement below the
Folded Zone, a thrust faulted western margin and the lack of cleavage
in the zone suggest gravity tectonics as a possible mechanism of the
folding. The very great uplift known to have taken place along the axis
of the Connors Arch could have supplied the potential energy for the
gravity tectonics. A cross—section through the Folded Zone, along a
line about 25 miles north of Bundaleer Homestead, is shown on Plate 2.
This cross-section suggests that the decollement suriace is the top of the

Dwen

corEssrty Volcanics.
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PETROGRAPHIC NOTES

INTRODUCTION

Fifty six thin sections are described. Brief comments are

made on the more obvious common features of specimene in a 3eqﬁence,

such as thos from measured sections, or pebbles from a conglomerate.

(1)

(2)

(3)

(4)

3

Texture

Clasts

Cement

A few points are mentioneds

Locality information is included in the main body of the
report.

The use of "volcanic" and "tuffaceous" for names follows

that of Williams, Turner and Gilbert (1955), "tuffaceous"
being used where there is some primary tuff material in a
specimen, and "volcanic" being used where it contains only
volcanic detritus, reworked from elsewhene.

Cherty grains are usually found awsociated with detritus
which is definitely volcanic, and in such cases are described
as "devitrified glaes", instead of the more general term
"chert". In some specimens they contain traces of shards or
corners of plagioclase laths, which show that they came from .
-volcanic rocks.

Plagioclaese composition was determined wherever cleavages were
distinct enoughf to give a reliable reading of the extinction
angle.

SECTION EM4 - BAGK CREEX GROUP
Medium~-grained, pebbly, volcanic sandstone.

Well sorted, average grain-size 0.3 mm., maximum O.6 mm.,
some coarser grains up to 5 mm.

Plagioclase-rich flow rocks (composition of plagioclase not
determined - 65% devitrified glass lacking flow texture -
15%3 individuel grains of plagioclase, angular or, less
commonly, lath-shaped = 10%.

Chert - about 5%.

Alteration Irregular patches of Fontainebleu-textured calcite, replacing

EM4/2
Texture

Clasts

detritus - 5%’ comnon authigenic sphene and a yellowish
phyllosilicate. _
Coarse-grained, pebbly, fossiliferous volcanic sandstone.

Poorly sorted, grain—sizé?wggnging from 0.12 pm,, with one
pebble;>5 mm.

Flow rocks, as in EM4/1 - about 70%; all grains whose plagio-
clase composition can be determined are spilites or soda-
rhyolites, and possibly all of them may be godic rocks.

Many fragments are very irregular in shape, suggesting

that this sediment was depositéd very close to its source.
Other clasts: fossil debris - 5% yellowish phyllosilicate
some of which appears to be altered volcanic glaga i)ﬁ%
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Alteration

Bi4/3
Texture

Clasts

Matrix

EM4/4

13
minor devitnﬁkféd glass lacking flow texture.
(15%) Low birefringent material, probably mainly glassy
detritus, with subordinate. opaque grains, illite, an@ minor
calcite patchess
Authigenic sphene (1-2%) and apatlte.

Very fine-grained, pebbly, volcanic sandstone.

Well sorted, average graine-size O.l mm;, maximum 015 mm.,
with a few granules up to 5 mm.jy grains angular to subangular.
Quartz - 10%3 plagioclase (those grains which can be
determined are albite), slightly altered - 35%s devitrified
glass, in parts turning to illite‘;>40%; a few flow rocks.

( 10%) Illitic films around grains, and flakes of authigenic
phyllosilicate, with 2-3% carbonaceous clay in wavy shreds.

The granules of glass and flow rocks, up to 5 mm. across, show
the same very irregular shapes as do those in EM4/2.

Siltstone and carbonaceous claystone.

(i) Siltstone portions

Texture
Clasts

Matrix

Alteration

Fairly well sorted, average grain-size 0,05 mm., maximum 0.1 mm,
angular grains.

Quartz ~ 30%; devltrlﬁed glass -<20f$, plagioclase QO%;
minor biotite, muscovite, and chlorite.

Abundant, illitice.
Pale green authigenic phyllosilicate - 5% calcite
replacing detritus in isolated paﬂyqes =L 5%

(i1) Claystone portions

R44/5
Texture

Clasts

Matrix

Alteration

This has an indented border with the siltstone. It is illitic
and very carbonaceous, with much other unidentified detritus. -
The orientation of clay particles in the claystone is in a
markedly direction to that of the clay particles in the
siltstoney it appears that the claystone has retained its
original orientation, as the particles are more or less

parallel to the bedding surface, while those in the silt

are steeply inclned to it.

Very fine-grained volcanic sandstone

Fairly well sorted, average grain-size O.l mm., maximum 0.2 mm, "
grains mainly angular.
Quartz - 25%; plagioclase (alblte wherever composition can be
determined) —(LO%; untwinned feldspar - 10%; devitrified
glass, many grains brownish, and on the whole better rounded
than other material -)30%; minor tourmaline and zircon.
(5 - 10%) Difficult to discern from the glassy grainsj
appears to be cherty, with illite.

Abundanty includes calcite, replacing detritus in irregular
patches q<§0%5 interstitial chlorite ;>9%; and plentiful
sphenes



e

14.

‘”‘n, Due to the wide spacing of samples from Section Eil4, only

théir_ohvious common features can be mentioned. - _They are composed
essentially -of volcanic detritus, and apparently contain no definitely
contemporanéous pyroelaatib metorial, such as shards. Fragments of
flow rocks predominate in HEii4/1 and EM4/2, but are very minor in the
otheré, which may be largely derived from tuffs. Albite is the

only plagioclase which has been determined, and the flow rocks are

at least predominantly sodic. Houston (1963) described many spilitic
rocks from the Rookwood Volcanics and Lower Bowen Volcanicsy which

are possible sources for much of the material in these sediments.

SECTION EM5 - BACK CREFK GROUP

B5/1 Silty Shale
Texture Poorly sorted, mainly clay, with about 10% of angular to

subangular silty average grain-size of silt 0.05 mm.
Clasts Quartz, feldspars, micas, anddevitrified glass.

The clay is mainly illite, well oriented. There are some

silicified fragments, probably.of fossils, and common fine

carbonaceous debris.

E5/2 Very fine-grained volcanic sandstone
Texture Very well sorted; average grain-size 0.1 mm., maximum{Q.2 mm.j

grains angular, except for grains of devitrified glass which show
rounding.

Clasts Quartz - 15%3 plagioclase (?albite) ~ 30%s devitrified glass,
both transparent and brownish types - 40%3 greenish brown
phyllosilicate; minor chlorite, rare zircon, apatite and
tourmaline.

Matrix A matrix cannot be distinguished from the glassy grains, owing to
strong welding between grains.

EM5/3 Very fine-grained volcanic sandstone
Texture Well sorted, average grain-size 0.1 mm., maximum 0.2 nmey

grains angular to subangular.
Clasts Quartz - 5%; plagioclase and untwinned feldspars — 305
‘ devitrified glass, transparent or pale brown j)SO%; muscovite,
biotite, chlorite and greenish~brown phyllosilicate; patches
and shreds of coaly matter — (?%. |
Matrix Quartz is strongly welded onto the glassy grains, and no
definite matrix can be discerned.

Alteration Abundant small crystals of authigenic apatite and sphene.

EM544 Coarse—grained crystal-lithio-vitric tuff
General proportions, before calcite replacements orytals = 45%, lithic

fragments - 30%, recrystallized vitric matrix - 25@; with a
very minor amount of possibly epiclastic material,
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Texture Very poorly sorted, the most common grain-sizes ranging from
0,7 mme = le6 mme, maximum 3 mm.j grains angularj some of the
lérger fragments have quite irregular shapes. '
Clasts 'Crystals: euthedral albite and possible some K-feldspar.
Jthlo rsgmentor vityls, Siyeliios;, nostig devitritiods Y e
sgniable amounts of plagioclase phenocrysts. The thin section

also has a fragment of fibrous calcite (? fossil) and some

definite fossil fragments.
Alteration About 15% calcite, mostly replacing feldspars.

EHQZQ Fine-grained vitric-crystal tuff
There are about equal proportions of crystals and glass,

Texture Moderate sorting, average grain-size of crystals 0,12 mm.,
maximum 0,25 mm., grains angular. '

Clests Quartz - 10%; plagioclase (albite and oligoclase) -<20%;
untwinned feldspar, including rare microcline = 10%;\ rare
muscovite, zircon and tourmaline. Overgrowths on the quartz
and feldspars are common. .

Lithic fragments: minor (5%) fragments of flow rocks, mostly
replaced hy hydrated iron oxide.

Glass  (45%) Only a few ill-defined shard forms can be recognised, due to
strong recrystallizationy it is strongly welded onto the crystals,
and small stylolites, 1lined with hydrated iron oxides, are very
common. ,

Alteration Abundant (5 - 10%) small crystals of authigenic apatite, and
sub-ordinate spheney hydrated iron oxides as noted above.

EM5/6 Very fine-grained vitric tuff
The ratio of glass to crystals is about €sl.

Crystals Well sorted, with grain size 0,08 mm.j 1lath shapes suggest that
most of them may be plagioclase.
Glass Strongly devitrified, but abundant ill-defined shard forms can be
, seen. Coaly fragments are common.
Alteration Many clumps of authigenic sphene. _

These rocks are either tuffs or have been drived from tuffs, with
relatively little reworking. Common features are the sodic plagioclase,
and plentiful sphene and %batite which indicate that volatiles circulated
in the material after deposition. The strong recrystallization, inter-
locking of grains and, in #M5/5, the numerous stylolites, all would support
this. EM5/2 and EM5/3'are very similar to each other, and to the

“specimens EM4/4 and EM4/5. Hi5/5 and EM5/6 strongly resemble lithologies

in the Flattop Formation in the Mundubbera 1:250,000 Sheet area.

BACK CREEX GROUP, BASAL PART. (Below section HM5)

1 Coarse-grained, calcareous, volcanic sandstone

e

Texture Fairly well gorted, average grain-size 0.8 mm., maximum 3 mm.j

=

grains mainly subangular.

¢
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- Clasts Volcanic rocks — £0%; most of these feing plagioclase—r;ch
| flow rocks (probably all of which are soda~rich, as none of the
plagioclase extinction angles exceed 200); gﬁhordinate gmount of
devitrified, cherty, glassés, vesicular rhyolite with chalcedony
or chlorite filling vesicles, and minor silicified rhyolite.
There are a few individual grains of albite (4;5%).
Alteration Calcite (30-40%) heavily replaces feldspars and the glassy

lithic grains, and authigenic apatite occurs in accessory amounts.

SECTION EME — BACK CREEX GROUP
- BM6/1 Fine-grained volcanic sandstone

Texture Moderate soxting, average grain-size 0.2 mm,, maximum 0,55 mm.}
grains angular to subangular.

Clasts Quartz - {15%; plagioclase (albite common) ~ {20%; K-feldspar

: 5%y devitrified glass, mostly a transparent cherty type - 35%!

rock fragments, including ? andesite, claystonegand sericitic
grains, many of which are a pale greenish-brown colour - 15%;
common accessories: tourmaline, apatite and zircon. Tﬁere
appears to be a cherty matrix (?10%), but this is difficult to
discern from the devitrified glass. S

Alteration Iron oxide (5%), replacing a carbonate mineral.

| SECTIONEMT ~ BAGK CREIK GROUP
B7/1 Fine-grained volcanic sandstone
_Texture Moderate soring, average grain-size 0.15 mm., maximum O.4 mm.j

grains subangular.
Clasts Quartz; many with volcanic émbayments - 10%; plagioclase - 15%
K-feldspar -\5%; devitried glass - 30%, flow rocks (?andesite
; : or spilite) — 5%; numerous brown claystonés and sericitic grains,
as in MM6/1; musdovite common, as large ‘fw. Possible matrix
is difficult to discern.

“~Alteration 15% of a carbonate mineral (?dolomite), partly ferruginized.

T

EM6/1 and EMT/' are very similar to each other, and closely resemble
the volcanic sandstones of Section Iil5. |
SECTIONEM 8 -~ BACK CREEK GROUP
B8/1 Siltstone and carbonaceous claystone

' There are several lithologies in this rock, interworked strongly,
' in the form of slumps and mud rolls. Two types of disruption are presents
(i) a portion with rolled textures, where a layer became partly injected
into an overlying layerg
. (ii) a portion with completely disrupted dﬂ?@ars and pockets of clay,
indicating a more a%fanced stage of injection.
- The main lithology o# siltstone, well sorted, with an average
grain-size of 0.05 mm., maximum O.1l mm. Grains are angular, and includes



quartz -

e
30%; plagioclase and untwinned feldspar - 10%; devitrified

glase - 15%; interstitial greenish grey phyllosilicate (? chlorite) -

:;5%. The abundant matrix is made up-of chert and well oriented illite

flakes, lying at a steep angle to the bedding plane, presumably due to
tectonisme Accessory grains include muscovite, biotite, common apatite,

subordinate tourmaline.

(1)

(ii)

The other lithologies are : .

brown siltstone, containing abundant brownish phyllosilicates
(? devitrified glassy matrix), patches rich in carbonaceous
debris, and much hydrated iron oxidej

dark grey claystone, silty and very carbonaceous, the abundant
coaly shreds being well oriented in the same direction as the

illite in the siltstone.

BACK CREIK BROUP, (above Section H4)

M10 Medium—grained volcanic sandstone

Texture Moderate sorting, average grain-size O.3 mm., maximum O.75 mm.}
grains mostly angular to subangular, with glassy grains better
rounded.

Clasts Quartz - 10%; plagioclase - 10%; transparent devitrified glass,

" occaspionally chalcedonic - 20%; brownish lithic grains, roughly.
half of which appear to be volcanics such as flow rocks and tuffs,
the remainder sediments such as coarse and fine 'siltstone, and
carbonaceous claystone — 50%.

Matrix ( 210%): 1light to dark brown, very carbonaceous silty clay,
resembling many of the lithic grains.

BACK CREEK GROUP (above Section HM8)
Specimens M26A, M2€B and M26C are from cleaved sequence illustrated

in Photo Plate 1.

M26A Argillaceoua siltstone

Texture Well sorted, average grain-size ).05 mm., maximum O,12 mm.§j grains
maiﬁly angular,.

Clasts Quartz - 30%s plagioclase and untwinned feldspar -»10% micasg
muscovite, biotite and greenish-brown phyllosilicate - 5%
devitrified glass, occasionally illitic -~ »20%.

Matrix (;»;0%): illite, material of low birefringence (? chert), and
brown hydrated iron oxides, with a corrugated texture.

Two particle orientations are presents _

(1) dimensional orientation of quartz, feldspar and glassy grains,
parallel to the beddings

(ii) cleavage orientation, marked by the illite and iron oxide
corrugations, at a steep angle to the bedding.

M26B Fine-grained lithic-feldspathic greywacke

Texture

Very poorly sorted, with modes in the sand and clay sizes, maximum

- grain-size 0.f mm., average of sand mode £0.2 mm.; grains mainly

angular.
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Clasts (60%): Quartz -(30%; feldspars, mostly fairly fresh albite,
augfordinate K~-feldspar q{?S%S devitrified glass - 15%§ flow
rocks (?spilites) - 5% minor micrographic rock, muscovites
silty clay grains, probably from shales = /10%s

Matrix (40%): a mixture of fine detrital silt, illite, yellowish green
phyllosilicate and cherty material of low birefrlngencef with

thin corrugated shreds of carbonaceous matters

M26C Carbonaceous silty claystone

This is a homogeneous, silty clay rock. The gilgl(aboﬁt 5%)
ranges around 0,04 mm.. in grain-size, and is made up mostly of grains of
devitrified glass, with subordinate quartsz, plagioclasé, and greenish
phyllosilicate. The clay is composed of well oriented illite and chert
of low birefringence, with abundant thin corrugated shreds of carbonaceous

matter.

129 Fine-grained volcanic sandstone :
Texture Moderate sorting, with a. minor coﬁ%ﬁe modejy average grain-size

0.2 mm., maximum 0.8 mm.§ grains mainly angular to subangular.

Clasts Quartz, some grains with metaquartzitic textures - 15%§ feldspar,
‘mostly plagioclase (?albite), most grains showing alteration, and
some strongly altered -~ 20%; devitrified glass, some grains partly
vitric, others containing laths of plagioclase - 20%3 flow rocks,
commonly altered,; with rosettes of phyllosilicates = 10%; sandstones
and siltdontes -~ /5% silty clay grains, probably from shales -
5%y green phyllcsilicate (?chlorite), commonly with fibrous and
rosette structuresy minor muscovite. :

Matrix (15%): silty, with illite, abundant coaly debris, fine greenish
phyllosilicates and brown iron oxides.

Alteration Clumps of small sphene crystals are commone

As with other specimens from the Back Creek Group, the most
obvious common feature of these rocks is the volcanic source of their
detritus. Albite is again the only plagioclase which has been determined
by means of grains with satisfactory cleavages. None of the numerous
grains show extinction angles exceeding 200, so it seems that this may be
the only plagioclase present although oligoclase is possible. The
lithologies appear closest to those of specimens EME/I and EM?/l; specimens
from sections EM4 and EM5 have much brownish glass not noted in EM&/I,
R7/1, M2€6A, M26B, M26C or M29.

- ; BACK CREIX GROUP

CONGLOMERATES

M12 Medium-grained, pebbly, velcanic sandstone




Texture

Clasts

Matrix

19.

Laminatod - laminae range from unsorted to very poorly sorteds
average grain-size 0.25 mm., some coarse grains ranging up to 3mm.
There is also a layer of silty claystone. Grains are mainly
subangular.

Quartz - (10%; feldspars, both plagioclase and K-feldspar -
25%3 volcanic grains, mostly devitrified tuffs and similar
glassey grains, with many flow rocks and rare granophyre - 20%.
Variable in layers, ranging from about 20% to over 90% in the
silty clay layer, averaging about 40%; it consists mostly of a
yellow-brown phyllosilicate and illite in mesh~like pafchea,
with subordinate black or dark brown opague mattey‘h undulating
stylolite-like layers. This feature suggests there may have
been much compaction of the rock, and removal of matrix from

between the clastse

124 - M12J (Pebbles)

Fair to poor sorting, average grain-size 0.15 mm.§ grains

Quartz, strongly welded by pressure solution - 75%; K-feldspar
and plagioclase = 5%! chert - 5%; rock fragments, mainly of

Very silty and clayeys average grain-size 0,08 mm.; grains
angular to subangulamry well marked tectonic lineation at a steep

Plagioclase (mainly oligoclase) — 30%; devitrified glasses from
tuffs, including glass shards (devitrified) - 10% to 20%,
(20% to 50%): a mixture of yellow-brown phyllosilicate, illite

Vitroclasticy laminated, with variable amount of pyroclastic

Glass shards exceed crystalsy crystals include plagioclase, quartz,
andesite, spherulitic rhyolite and phyllosilicates.
The clay is mainly devitrified glassy material, and there are

irregular veinlets filled by albite crystals and a little

Fairly well sorted, average grain-size 0.05 mm.j§ grains angulabe.

M12A Fine-grained quartz sandstone
Texture

subrounded.
Clasts

shale and siltstone — 5%.
Matrix (10%): illite,
1128 Very fine-grained tuffaceous sandstone
Texture

angle to the bedding.
Clasts
Matrix

and devitrified glass.
M12C Vitric-crystal tuff and tuffaceous claystone
Texture

material in the layers.
Clasts
Matrix

interstitigl quartz.
M12D Coarse siltstone
Texture
Clasts

Matrix

Quartz 1‘}0%; plagioclase, many strongly sericitized - 30%;
devitrified glass — 40%; common yellow-brown phyllosilicate; many
accessory grains of apatite and zircon.

(10-20%): mainly devitrified glassy material.
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M12E Fine grained volcanic sandstone :
Texture Fairly well sorted, average grain-size 0.12 mm.j grains mainly

" 'subangular.
Clasts Quartz q<}0%; feldspars, mainly plagioclase which is haavily
sericitized - 40%; volcanic grains, mainly devitrified tuffs,
with subordinate flow rock - 35%; yellow-brown phyllosilicate

5 to 10%.

Matrix Brownish or yellow-brown illitic detritus.

M12F Fine-grained subarkoge

Texture ;:ather poorly sorted, averafle grain-size 0.12 mm.; grains
JZsubangular to subrounded.
Clasts Quartz - (10%; feldspars, mostly miorocline and untwinned
feldsparsy few plagioclase ~’:g5%; rock fragments, including
shale, siltstone, rhyolite and andesite - 5%.
Matrix (10%): Chert and illite with fine silt.

M12G Very fine-grained volcanic sandstone, 7 tuffaceous

Texture Fair sorting, with silty patches, average grain-size Os1 mm.j
grains mainly subangular.

Clasts Quartz -430%; feldspars, mostly strongly sericitized plagioclase
—3Q$§'volcanic grains, most of which are devitrified glasses from
tuffs, sub-ordinate flow rocks = 40%.

Matrix Devitrified glass and illite.

M12H Very fine-grained, silty, quartz sandstone

Texture Very poorly sorted, average grain-size 0,1 mm., maximum 0.4 mm.}
grains mainly subrounded.

Clasts Quartz—- 65%; feldspars qi?%; cherk - 3%: rock fragments, moatly
of shale and siltstone - 45&% '
Matrix (20%): Illite and a brown phyllosilicate, with many cherty patches.

M121 Fine-grained quartz~lithic sandstone

Texture Poorly sorted, average grain-size 0.15 mm.jy grains auhrpunded.

Clasts Quartz -/)60%; feldspars, mostly microline - 10%; rock fragments,
mostly of shale and siltstone, rare volcanics - 10%; minor chert,
muscovite and biotite.

. Matrix (15%): Illite, silt, and a greenish phyllosilicate.

M1 Calcareous siltstone

* Texture Well sorted, average grain-size 0.05 mm.j grains angular.

Clasts Transperent minerals (roughly 10% is plagioclase, 15% is quartz,
others not identified) - 40%3 chert, probably devitrified glass -
20%3 minor biotite and muscovites

Matrix (20%)s TIllite and greenish phyllosilicate.

Alteration Calcite, replacing detrital grains and matrixz - 15%.
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These pebbles can be grouped according to lithology as followss
M12A, FoHuI. These show the common features of poor sating, subrounded
rfF :
grains, strong pressure solutiony they are quartz-rich with some K-

feldspar, approaching an arkose in composition, and have fragmentse of

older sedimentary rocks - shale and siltstone.

112B,C These show evidence of contemporaneous vulcanicity, in the form

of shards mixed in with other detritus, but all their contents, including
reworked material, may be of volcanic derivation.

M12D, E,G Thewe show no positive evidence of contemporaneous vulcanicity,
but their contents (abundant plagioclase, much devitrified glass, and
subordinate flow rocks) suggest that they may be closely related to B and

C - probably meworked tuffss M12J may be put in this group, apart from its
finer grain-size, as it appears to have much chert of volcanic origin.

M34 Polymict conglomerate

Texture Granules, up to 7 mms in diameter in the thin secti:ng moderately
to well rounded. .

Clasts Predominantly lithic, the most common rock type being a quartzose
sandstone, its grains poorly sorted and ahowing good rounding,

subordinate amounts of devitrified glasses, siltstones and
: ferruginous subgreywackes
Matrix Illite.
M34A - M34I (pebbles)

M34A Fine-grained quartz~lithic sandstone

Texture Poorly sorted, average grain-size 0.1 - 0.15 mm.y grains mainly
~ subrounded. .
Clasts Quartz, strongly welded by pressure solution = 60%; plagioclase
- &5%s chert and quartzite - 5%; shale - 10%; minor andesite,
micas, chlorite, siltstone. _
Matrix (10%)3 A mixture of illite, silt and greenish-brown phyllosilicates

M34B Fine-grained quartz-lithic sandstone

Texture Poorly sorted, average grain-size 0.15 mm., grains subrounded to
rounded.

Clasts Quartz, showing strong welding due to pressure solution - TO%;
plagioclase, strongly altered - 5%; chert - 5% sedimentary
rocks, including shale, siltstone and very fine-grained sandstone -
10%.

Matrix/cement (10%: Illite, greenish yellow phyllosilicate, and cherty
cement.

M34C Very fine-grained subgreywacke

Texture Poorly Borted, average grain-size O.1 mm.y grains subangular to
subrounded.

Clasts Quartz, minor quartzite and chert included - 60%; plagioclase

and K~feldspar —\10%; ‘sedimentary rockey shale and siltstone -

15%. ' '

Matrix (-{15%): illite, with micas that are squeesed between quartz
grains.
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22,
Fine-grained, silty, quartz sandstone

Tex+ure ‘Poorly sorted, average grain-eize 0,15 mm.y grains- mainiy

Clasts

subrovndeds many quartz-filled veinlets, at an angle to the
bedding, indicate sghearing has occurred.

Quartz (including minor.quartzite and chert), showing strong
pressure solution - 75%, K-feldspar and plagioclase - 5%;
sedimentary rocks — shals, siltstone and claystone ) 5%; minor
volcanic rockse

Matrix/cemenx (10%): a mixture of silt, cherty cemeni, illite and bhrown

opaque matter.

M34E Carbonaceous, sandy siltstone
Te%ture Poorly sorted; sandy siltstonej average grain-size 0.05 mm.j
’ angular grainsy traversed by burrow-like patches of clay.

Clasts Plagioclase, quartz and rock fragmentsy also an unidentified
brownish material with a sheaf-like texture, which may be a
devitrified basic glassy many tlack carbonaceous shredes
The clay 7 burrows contain ahuindant disseminateé& carbonaceous matter.

Matrix Mixture of low birefringent clay, much carbonaceous matter, and

’ chert.

Tex%ure Miecrocrystalline silica, which is structureless apart from some

incipient development of chalcedony rosettes.

The rock has abundant criss—crosesing winlets of chalcedony.
Some of these have sharp borders, while other have vague borders
towards the chert groundmass materials, This suggeste that earlier
veinlets formed when the material was still soft, or rich in fluids.
The chert is thus most likely a devitrified volcanic glass.

M34G Fine-grained quartz sandstone

Texture Rather pooriy sorted, average grain-size 6.12 mm.§ grains mainly
subrounded.

‘Clasts Quartz, strongly welded - 75%; plagioclase - 5% minor cherts
shale - 5%« There is abundant greenish-brown phyllosilicate,
both as grains and in the matrix, the remainder of which is made
up of illite and cherty cement. There are several narrow zones
of sheared rock in the thin section.

M34H Quartz siltstone

Texture Fairly well sorted, average grain—aize(i?.04 mm.3 grains angular.

Clasts Quartz, common plagioclase; accessories abundant, including
zircon, tourmaline and apatite.

M341 Fine-grained quaftz sandstone

Texture Moderate sorting, average grain-size 0.12 mm.y grains subrounded to
rounded.

Clasts Quartz (includes minor quartzite and chert), showing strong pressure

solution )5%; minor K-feldspar and plagioclasejy shales -QO%;

some micase. ::

£

w
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Matrix (5%): TIllite, with minor cherty cement.

These pebbles can be grouped according to lithology as followss
M344A,B,C,D,G,I These show the common features of poor gorting and

aqbrounded grains that are strongly welded by pressure solution. They
are quartz-rich, very similar to the sandstones of the conglomerate M12,
but generally have more shale or siltstone fragmenté -~ up to 15% in M34C.
A greatér proportion of the pebbles have this litho;ogy than is seen in
M12, "
Other pebbles (M34E,F,H) appear to be unrelated.
< The volcanic and tuffaceous sandstones, which are common in M12,
| are (assuming that the suites of pebbles are representative) apparently
nof to be found in this conglomerate.

SECTION EM9 ~ UPPER BOWEN COAL MEASURES

BO/L  YeRY Fire  GRAME] GunRT2oS€  volcnai  SpelSione

!e%jure Fairly well sorted, average grain-size 008 mm., maximum O.2 mm.j
grains angular to subangular and densely packed. ;

Clasts Quartz - 25%3 plagioclase - 10%3 K-feldspar - S5k volcanic

% grains, of which 20% is devitrified transparent and brownish glasses,

and 156 is flow rocks - 35%; phyllosilicate minerals - muscovite,
biotite, rare chlorite, light brown clay or shale grains, and
interstitial illite — 10%; coaly debris - 5%3 coumon heavy miner-
als, including tourmaline, zircon and apatite.

Alteration  Calcite (10%), replaces feldspars and illite in irregular

patches.

EM9/2 Medium-grained volcanic sandstone

= Texture Fairly well sorted, average grain-size 0.35 mm., maximum 0.8 mm.j
‘ grains angular to subangular, except for grains of devitrified
glass, which are subrounded. _ -
Clasts Quartz, many grains embayed - 10%; K-feldspar - S%; plagioclase,
many partly to considerably replaced by calcite = 10$; volcanic
rocks of which about 20% is flow rocks, 40% is vitric and
devitrified glasses, including transparent, brown and dark brown
glass - 60%; one large grain of 7 granodiorite.
Alteration ( Q0%): Calcite, replacing plagioclase and matrix, the
remaining partes of which appear to be devitrified glassy material,

BM9/3 Fine-grained, calcareous, volcanic sandstone

Texture Well sorted, average grain-size 0.15 mm., maximum O.3 mm.}
grains mainly angular.

Clasts Quartz, some grains embayed - 5%y plagioclase, lathe heavily
replaced by calcite (original percentage was much higher) - 5%
flow rocks, 7 andesite, also heavily replaced -{10%; devitrified
volcanic glase-5%; pale yellowish green chlorite, occurring



both a& tndividnnl cryutalu or aggwegaten of hmall “books" - 25%y
sedimantary rock;* siltstones and shales - 2%0 :
Alteration Strong replacement. by calcite (50%) , which completely
asaudomrbha many grains. |

gﬁg[i Madi ggtgrained, quartzitic, subarkosa

?pjtgxe Well sorted, average grain-size ranging from 02 mm. to 0,35 mme
| in dlfferent pai'ts of the T.S.*'max;mum 0.55 mm.; grains

subangular to subrounded, but foundneas is largely losy by
welding. ‘

dlasta Quartz (includlng some grains wlth metaqiartzltio texturas),

i showing overgrowth and strong pressure aolution,75%; K—feldapar,
many grains kaolinised : (;O%; plhgioolaae (blbitb; othpra may
be also present), strongly sericitized /)5%; voleanic materialg
mostly devitrlfied glass with minor flow rock ,;5%; fine : i
micaceous grains (?shale) - 2%3 minor muscovites ' J

Matrix Hinq; illite films around grains, most of the priginal pores

T g lost by compgétion of the sediment and grain welding. ‘

EM9/5 Fine-grained; quartzitic, sandstone

Texture Very well sorted, average grain-size 0.12 mme , maximum 0.2 mmey
; grains tightl# welded, with numerous iﬁtarlqcking areag,lbut -
appear to have been originally subangular té subrounded,

Clasts Quartz - 65-70%y plagioclase, minor K-feldspar, rare myrmekite -
| Q0%; chert - 10%, sericitic and clay grains, ofigin'gnqertain -
i 10%. (It is hard to say which of the sericitic grains of EM9/4

or EM9/5 may be altered plagloclaae or ehale)
Matrix HMinor 1111ta films, most of the pores removed by compaction of the

sediment and grain welding.

m9/6 Carbonaceous clqystone (?tuffaceous)
This rock consists of abundant fine illite flakes and evenly
disseminated carbonaoeous debrls, in a groundmass of fine chert (? devitrif—

3 gt

ied voloanic "dust")a The illite is well oriented parallel to the beddlng

plane, whlch ahowa up as faint laminae due to variations in the amount of
oarbonaceoua matter.- There is also a streaky alignment of shreds of this
matter roughly normal to the bedding, probably due to tectonlc effecta.

The bulk of the contents of 29/1, EH9/2? EH9/3! and probably also
of EMQ/G? is from volcanic sources. The first two have a fairly wide
variéty of minerals, suggesting that a large source area is represented,
but EM9/3, with its peculiar abundance of chlorite whicia appears to be
detrital, seems to have come from a single parent rock, which may indlcata
it was laid down very close to the source. This hints that the pattern

of source areas may have changed quickly during these times, a feature
which would be consistent with contemporaneous vulcanicity.  Although
there is no direct evidence for this in the EM9 specimens, another



: 25
Upper Bowen section (EM12) contains a tuff. In general, volcanic
| grains showinglflow textures are subordinate to the devitrified, more
or less structureless, glassesy in the absence of definite vitroclastic
stfucture%, howeve;, it cannot be shown that these glasses originated from
tuffs - they may just as easily have come from vitric rhyolites.
R49/4 and EM9/5 are quite different rock types, for which a

granitic source seems to be indicated.

SECTION EM10 — UPPER BOWEN COAL MEASURES
EM10/1  Fine grained, calcareous, volcanic sandstone

Texture Well sorted, average grain-size 0,16 mm., maximum O.3 mm.3 most
' grains angular to subangular, but grains of devitrified glass

better rounded.

Clasts Quartz, some with volcanic embayments - 5%; plagioclase, many
; grains heavily sericitized - 15%; colourless devitrified glass -

;ﬂ5%; brownish glass, some with chalcedony-filled vessicles, many
grains vitric and opaque — 20%3 other rock fragments, flow rocks
and mioaceéus rocks - 5%y muscovite and greenish, yellow or
brown phyllosiiicatea-1;9%.

Cement (35%): Calcite, mainly as cement gt also replacing grainsy much
'l + of thig is heavily ferruﬁ.nized, as are some detrital grains.
This specimen, from a higher p&rt of the Upper Bowen Coal Measures

than the section EM9, shows the same general features as the volcanic

sandstones of that sectién; The chalcedonic grains, however, are not seen

in those sandstones. These fragments commonly have shard-like shapes,

but this is thought to be due to breakdown under normal transport conditions

rather than to pyroclastic effects, i.e., the rock is not considered to be

" tuffaceous.

SECTION EM12 - UPPER BOWEN COAL MEASURES

R112/2 Vitrio-crystal tuff

Texture Vitroclasticy composed of abundant devitrified glass shards in a

:

devitrified glassy matrix, with subordinate crystals.
Crgétala (.(10%): plagioclase, some ? andesite fragments, and a few
: partly resobed quartz grains, with authigenic rims.
Alt?ration- Numeroua-eufhedral crystals of an authigenic carbonate mineral
‘ (7 dolomite), stromgly ferruginized - 10%; and calcite,

replacing many of the glass shards, in general pseudomorphing
them - about 10%.

M12/3 Fine-grained volcanic sandstone

Texture Well sorted, average grain-size 0.15 mms , maximum O35 mmay
grains mainly subangular.

Clasts Volcanics - mostly devitrified glass, with subordinate flow rocks -
50%; albite, original percentage higher before replacement by
calcite =/15%; minor quartz.

Matrix  (5%): Mino} illite and greenish-brown phyllosilicate.
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_teration Ag\%n mM12/2, rhombs of a ferruginized carbonate mineral =
! about 10%; and calcite, mostly replacing feldaparsfj>15%.
*EM12[4 Calcareous, tuffaceous claystone

This rock consists of laminae of claystone and silty claystone,
with abundant irregularly shaped patches of calcite replacement. The
8ilt grains are mostly prismatic, and are probably mainly feldspars.

T%e clay contains abundant illite, but the bulk of it is devitrified
giasay material, with much dark brown opaque matter. The calcite shows
i#cipient "come-in~-cone" structure developed throughout the rock, which
hés been expanded by ity the most clearly defined seams are at the
interfaces between silt and clay laminae. Many of the seams are
a%ymuetrical, the calcite fibres being elongated at an angle to the
bedding plane, while the shreds of clay caught between the fibres also
'aie turned asymmetrically, commonly giving an inclined "V" form to the

structures.

EM12/5 PFerruginous claystone which has been mostly altered to hydrated
‘iron oxide. The iron oxide has a microgranular texture, its granules
averaging around 5 in size, and the unaltered clay appears to he cherty -
it is probably essentially devitrified volcanic "dust"e

FM12/6 Carbonaceous siltstone

Texture Very clayey silt, with a minor (2%) sand admixturey average

grain-size of the silt about 0.03 mm.

Clasts Sand: mostly angular quartz with overgrowths, some feldspars and
flow rockss
S5ilt: angular quartz; showing resorption featuresy plagioclase,
some K;feldspar; muscovite, and abundant devitrified glassy the
glass fragments are poorly distinguished from the matrix, which
is very cherty, with some illites
There are abundant black carbonaceous shredse

Alteration Ferruginized ? dolomite rhombs, averaging about 0,05 mm. in

gize.

EM12/T Calcareocus siltstone

? This rock consists of laminated siltstone and silty claystone.
It has been expanded by abundant calcite, with incipient "one-in-one"
structure developed in the mor: clayey parts, especially on the interfaces
between silt and clay laminae. In these parts the clay is broken into
shreds, commonly giving "V" shapes which would be the beginnings of cones.
The silt has an average grain-size of 0.04 mm., and includes abundant
plagioclase (max. extinction angle = - 170), subordinate quartz, common
carbonaceous shredsy grains are strongly replaced by the calcite, which
is in turn replaced by 10-20% of dolomite rhombs.
Ri12/8 Fine-grained volcanic sandstone
Texture Well sorted, average grain-—size@.ﬁ mme , maximum O0.25 mmey grains

angular to subangular,
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B112/8 (W) . |
Clésfb Quartz - 5%; plagioclase (?all albite) - 25%; rare K-feldspary
: transparent or brownish semiopaque devitrified glasses - 30%;
flow rocks (7andewite or spilf\ite) -)10%.
Matrix (20%)s mostly a pale green phyllosilicate (? chlorite), and

f thin illite films around grains.
Alteration Calcite (5%) replaces some grains. Accessory apatite occurs

27e

as fairly large crystals.

_ These rocks are composed of essentially volcanic detritus, as

are most of the specimens from section EM9, with the generally structureless
devitrified glasses predominating over flow rocks. Confemporaneous vul-
eaﬁicity is indicated by EM12/2. There are no significant differences
in ‘composition of the detritus in the volcanic sandstones of each of the
measured sections, and it is noteworthy that all plagioclase for which
the sign of the extinction angle could be determined, by use of
cleavages, is albite. This suggests that the flow rock fragments could
be spiliteﬁorather than andesites.

sharp differences between the EM9 and EN12 specimens have been
noted. Dolomite rhomba_(assuming that ferruginized carbonate crystals
are dolomite) occur in most of the EM12 épecimans, but not in any of the
EM9 specimens, and "cone-in-cone" structure is likewise common in the
EM{E specimens, but not to be found in any of the others, Perhaps both
of these features, which are post-depositional, are most likely to be

related to differences in tectonic history betweeh the localities.

SECTION ENM13 ~ UPPiR BOWEN COAL MEASURES

BM13/3 élggstone; with "cone—in-cone" structure
\

This rock consists of claystone, with many layers of "cone-in-cone"
structure. The clay is brown, well oriented, and probably is mainly
illﬁte. It has been forced apart by the érowth of the calcite fibres,
andﬁinterlocking pieces of clay can be seen in some parts of the thin
. gection. A slight coarsening in the size of calcite crystals igy one direct-
ion suggests this may be the direction of growth. The clay laminae have
a nymber of partly sheared planes oblique to the beddingy in these
pla?as clay flakes have been turned by the shearing action, without
actually parting completely. There are also some criss-crossing veinlets
of calcite.
This specimen, which ié from the same sequence as the EHI12

gpecimens, shows similar features to them especially in the "cone-in-cone"

structure.
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APPENDIX A

List of specimen field numbers, rock registration numbers and

th;n gection numbers,

Field No. Registration No. Thin Section No.
Field No,

B 4/1 R16454 14093
B 4/2 | R16455 14094
B 4/3 R16456 14095
BI 4/4 R16457 14096
Bi 4/5 R16458 14097
Bl 5/1 R16459 | 14098
B 5/2 R16460 14099
B 5/3 R16461 14100
B 5/4 R16462 - 14101
Bt 5/5 R16463 14102
B 5/6 - R164¢€ 4 14103
M 14 ' R16439 14078
B 6/1 R16465 | 14104
m 7/1 | R1€466 - 14105
Bl 8/1 CRriesdd 14106
M 10 R16427 14066
.M 26A R164441 14080
M 263 R164442 ~ 14081
M- 260 R162P4A3 \ 14082
N 29 R16440 14079
M 12 R16428 14067
M 124 R16429 14068
M 12B | R16430 14069
M 120 R16431 ' 14070
M 12D R16432 . 140T1
M 12B R16433 14072
M 12F R16434 " ' 14073
M 126G R16435 o 14074
¥ 12H R16436 ' 14075
M 121 - R1€437 ' 14076
M 129 R16438 14077
M 34 R16444 13802
M 344 R1€445 14084

M34B - d16446 14085
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Field No. Registration No. Thin Section No.
M 340 R16447 14086
M 34D R16448 14087
M 34E R16449 14088
i 34F R16450 14089
M 34G R16451 14090
M 34H R16452 14091
ﬁ 341 R16453 14092
B 9/1 R16468 1438
B 9/2 R16469 Tagoe
Bl .9/3 R16470 14109
B 9/4 R16471 14110
Bt 9/5 R16472 14111
B 9/6 R164T3 14112
B 10/ R16474 14113
B 12/2 R16475 1411_&{.
Em 12/3 R16476 13801
B 12/4 R16477 14116
B 12/5 R16478 : 14117
B 12/6 R16479 14118
B 12/7 R16480 14119
e 12/8 R16481 14120
B 13/3 R16482 14121



Duaringa 1:85,000 photos, glossy, Run 2, Photo 5032.

SECTION EM4
MIDDLE BOWEN BEDS
In headwaters of Leura Creek.

SECTION EM7
MIDDLE BOWEN BEDS

Along bank of Mackenzie River.
St Lawrence t: 85,000 photos. Run 8 Photo 5082
Bottom : PtM18.Top Pt MI9.

PLATE |

MEASURED SECTIONS —LEURA HOMESTEAD AREA

Pts M1 to M4. Section EM7 overlaps or is equivalent to part of section EM6
Middle
Bowen Beds LOCALITY
DIP AND
DIRECTION OF DIP PHVjA_ T DIP AND Pt.M19 L MAP
257/95° 1942 1 DIRECTION OF DIP 126"
. 14°/ 240° = to o /Nterbedded medium fo thick bedded hard sandstone, as below, CALE 1:250,000
: and thin beds of friable fine sandstone and grey -blue siltstone. > e
15%/55° 1900 = Yo ca Quartz lithic sandsfone, as below. Some thin siftstone partings. 18%/225° 5 0 5 10 MILES
. . , , = ———— —
' — Medium - coarse grained, hard micaceous guartz lithic sandstone
- with thin interbeds of dark blue siltstone and sandy siltstone.
24%235°
. . = Dark bfue siltstone and brown-grey sandy silfstone, showing contorted bedding.
S tooh Blue-grey quartz lithic sandstone with some brown felspathic lithic 127225 One 127 thick quarte Iithic sandstone bed
e = sandstone . Meirly thick bedded to massive, laminated in places. = Dark blue hard siftstone showing concentric weathering fractures.
1800 .. o, _»
No outcrop n|49,°|5, MACKA‘(&;M 30 ST LAWRENCE 35M 14945 o
22°45 e o ‘!\} o 7 22745
; N
0 0 1 | S
157100 \ o ey
\ b At
! ! (T
'700'_<:..‘1 SECTIONS EM 5, EMG ,J" \(‘ ,_}/ I//
MIDDLE BOWEN BEDS b
. o 3 oA
In small tributary of Mackenzie River North of Tartarus Homestead. ¢ \ Pim’ Ta
St Lawrence 1:85,000 photos, Run8, Photo 5082, v
Section EM 5. Botom Pt.122. Top Pt. M16. Base of section EMS \ Vo
SECTIONEMG 'S approx.1000°above Lower Bowen Volcanics. Section EM 6 Pim AV
Nk N Bottom Pt 122-2. Top Pt. M 17. oy
15%/90° 1600 e F AR/
. ‘ ! \ /// II
= to = Hard, grey to grey -blue, mainly medium to coarse gramned, quartz lithic 13%250° 825 « f“l ~ J) -
sandstone, grading fo silfstone in places, with #in interbeds and partings or o 00" e to s Hard, micaceous, medium to coarse grained, lithic sandstone beds, lensing out along strike, i ' C;a AT
of dark blue siltstorie Some tHhick beds of quartz lithic sandstone, to 3’ thick 137190 8 1-- inferbedded with semi - friable fine sandstone and siltstone. Some thin lenses of hard| calcareous sandstone. ; o /I \ () N
. [N N, ;
z Grey~blue and grey -brown siltstone and sandy siltstone. \Q‘\//\‘\—J"’—/—‘t‘tqi\(x\\‘\ §
. N s
z - A% ! N
25790° 1500 - v ' Ny
/ - No au/crop Some rubble of siltstone ( Cza 3
PN \\\
. RSN )
° © 7004 SN 4
237210 P RNy
,S/J/‘) { L
257100 Pim =" 1]
w00 20%215° _ Grey-blue and brown siltstone and sandy siltstone, laminated in places, mainly e ," /
: thinly interbedded. Some #fun fenses of micaceous quartz lithic sandstone. A A
e Cm~7
18%210° S "
600
. ) e o Pl ] ® a0’
50’”? thin, quartz lithic sandstone beds. » _ R = to o Medjum grained, grey-brown micaceous quartz lithic sandstone 23700 S 2300
— Dominantly dark blue siltstone, grading into grey-blue fine quartz lithic EM&/I - ! ¢
1200" sandstone in places, requiarly thin bedded very closely cleaved. - Poor outcrop. Some rubble and near outcrop af_sx/f_;fone // L
. = ]
157255 \ '
/ Mainly siltstone and sandy silfstone with some micaceous quartz /ithic \ E
Some quartz ithic sandstone beds, fo 1 thick ) sandstone fenses and beds, to 3 thick. Bedding poor, contorted in places. | \
13%85° 500 \ |: =
3 ]
= Dormnantly hard, blue -qrey quartz lithic sandstone with ( '\\’ 4
o #hin interbeds and partings of dark blue silfstone. W
13%/85° 1200~ — 1} } J
. €z  Cainozoic AR
Ao
// '
9°/85° 400 — No outcrap. Cza Alluw'/num - / ,7/ .
Interbedded quartz lithic sandstone and silfstone, as below Ta Tertiary sediments \ / " ‘\J
=to = Sandstone and siltstone equally abundant Cleavage well displayed. Tv Tertiary volcanics 7\ -’ ‘\\ ':
J ! \
100" Kis  Styx Coal Measures { Jjea? ! )
=to = Jominantly quartz lithic sandstone, as below, with thin - ) / ry ! 4
= inferbeds and partings of silfstone, as below. SECTION EMS CMr Urannah Complex / /! 1‘ l‘\ j
. Pim  Middle Bowen Beds \ Pim ' 1
8%85° 107245 300 e v o ¢y TUfFStliceous fine felspathic tuff at base overlan by coarse, friable /ithic tuff containing Plv  Lower Bawen Volcanics )
nurmerous siltstone clasts ond /imestone nodules. Some tuffaceous sandstone near top. o
12%/90° 1000/ Sl = to = Hard grey quartz lithic sandstone, suicified in part b """ y
o H°/245" = Fine grained grey-white tuff, and coarse crystal Iithic fuff with some quartz lithic sandstone interbeds. P /:
Y JEE Mainly medium to fine grained quartz lithic sandstone, hard, gradin i S Medium granea, grey quartz lithic sandstore. _
5795 sl =S gy Slstone in places, with thin inferbeds and partings of blue 5%/51‘0/75 EM5/5 EMS/6 2008 = Hard, siliceous 9[ ey felspathic quartz sandstone, mainly fine grained, some medum // 1
EM4/S — = m | T Cleavage present but generally wide spaced Sharf contacts between EM5/4 — vV grained Jenses. Laminated Laminations contorted, ?slumped in places. Plv /7
EM 4/ — .= 0 siltstone and overlying sandstore. B Coarse crystal tuff, containing limestone rnodules. I N :
57/60° 000’ EMS/3 — | = = Medium bedded, laminated in places, hard grey fine quartz lithic sandskone with silty laminations in places. 2315’ i l \o 23°15°
- No outerop. 149°15° 30 149°45%
Mainly blue-grey, cleaved siltstone with thin interbe o, . . .
of //nye, gref/ q{/arrz //'//m/ ja?o’sr‘o/ne .man] / vhes Mainly quartz lithic sandstone, fine fo medium grained poorly exposed. Contams interbed of dark crystal tuff
o 100" gl Brown -grey siltstone containing dark silfstone clasts, and lenses of crystsl tuff Some interbedded quarle hithic sandstone
15/95 EM5/2 —> ] A Fine to medium grained, hard felspathic quartz Iithic sandstone.
o EMS5/I = to = Stitstone, hard, dark blue to grey, closely jointed, laminated in places. 'NDEX'TO 1:250,000 SHEETS
3007 Mainly poor vutcrop of closely cleaved, blue-yrey = Contains discoidal mudstone pellets and ferruginous concretions.
siltstone with some fine lithic sandstone inferbeds. CHARTERS | BOWEN | PROSERPINE
TOWERS
0’ CAIRNS
No outcro, BUCHANAN | MTCOOLON | MACKAY | PERCY ISLES
/0. N {. . TOWNSVILLE
Poorly exposed felspathic sandstone, contairury some big quartz grams. 0 outcrop 154
o Medium to fine grained, grading fto sitstone (leaved. Bedding vaque. Ths GALILEE | CLERMONT |ST LAWRENCE |PORT CLINTON
700 Some siltstone streaks and partings 11 places Hard and calcareous in | b
: places Coarse grained and coriglomeratic near base. ROCKHAMPTON | %2
\ JERICHO EMERALD DUARINGA ROCKHAMPTON
No outerop. SECTION EM38 B
35%/105° MIDDLE BOWEN BEDS —~ e [ TAMBO l SPRINGSURE | BARALABA | MONTO
to : i i T o
) = Poor outcrop of dark blue, fine grained limestone. Mainly thin bedded, In Leura Creek, at Duaringa - Apis Creek Road crossing.
600 - medium to thick bedded neartop. Sandy in places Apparently non - fossiliferous Base 250 yds. east of road. Pt M3I, Duaringa Z/5030. Glossy.
Trrr. — Finish 200 yds. west of road. PtM32, Duaringa 2/5030, Glossy.
25715° Lo Hard, grey -brown, calcareous sandstone, medium to coarse gramned Pt M 32
] = with pebbly fayers in places. Some very fossiliferous beds. 3 48',
Fossilcoll/n.{ AR 197225°
307105 EM4SFI_B 15 o
5004 - ] e
21%225° 3004~ . Y
J o Shale-clast "siltstone, grey -buff tough and resistant with thin inferbeds of
14°/225 soffer siltstone and medium interbeds of hard, grey quartz lithic sandstone
. No oufcrap.
211725° ’
33715 T = Three feet thick hard, grey-blue, medium to fine grained quartz hthic sandstone 16 /210 ] ‘
400" — No outcrop Some siltstone rubble.
200:
No outcrop. 0 == =to = Buff cross bedded, fine to mediumn grained, medivm hard quartz lithic /
o == Yo @ gsand'stone micaceous and silty and with siltstone interbeds near tfop s
— Some rubble and near outcrop of cleaved grey siftstone, as below. 157220° =to = “Shale-clast” siltstone, as below with some interbeds of quartz Iithic
! sandstone and of very cleaved sittstore and claystone.
? ’ 5 a
o o — Hard buff, fine-medium quartz Iithic sandstore, quartz veined inplaces,
300 Dark grey, weathering khaki grey, siltstone, ?tuffaceous. Thinly cleaved. 237230 with thin interbeds of buff siltsfone and claystone %
Some tuffaceous fine conglomerate near base. Cleavage dijps 30995° 0, 0 _f 5 Light brown, closely cleaved claystone. . .
21/245 100 = to = OGrey-brown sandy silkstone overiain by shale clast siltstone, as below, overlamn by quarts lithic sandstone.
= = Hard, medium grained, grey -buff quartz lithic sandstone. \
= to = fawn-grey coarse Ssiltstone with clasts, pellets and wisps of dark shale, micaceous /n part
EM8/| ~—— and with some interlacing worm tracks on bedding surfaces. Thin to medium inferbeds of ) ]
. No outcrop. dark grey, fine siftstone weathering more readily than the coarse siltstone. Some 6 “to9”
200 - 21° 25 0° thick grey lithic qt/ar/z sandstone interbeds near fop. y
0 —= ‘
Pt.M 31 ‘
NSNS NS
AN SN /N '
I '
SONENY Siliceous, quartz veined flow rocks Some flow banding, quartz phenocrysts,
, <> @ 7 , chert fragments Epidotized in places Very Jointed. ! BEDDING \,
ANV ANYVSY
100 92> \;/ @ th Massive bedded :
7N NN
10%110° T <2 Thick bedded - 12" to 40
S e Yo = Hard, calcareous, coarse felspathic sandstone. Rare Fossils. L ’ ’ (
L o= o = Coarse graned, friable felspathic sandstone, with Jo/m{ [ossils Very weathered == Medium bedded - 4 fo 12 ‘
8. soeoosl — to = Hard brown, fossifferous himestore, sandy i plices. Thin bedded sandy himestone and calcareouvs sandstone = Thinbedded -04 704"
EM4/2 ; A 4
EMJ = Tl cto=n basal 4 feet. (obble conglomerate bed interbedded with fossiliferous himestone borizons — . o !
200/,05° T s e Grey -brown, hard, calcareous tuffacecus sandstone. = [aminate .
0 Buff, coarse crystal tuff
Pemi |
Lower Bowen '
Volcanics ’
1]
Bureau of Mineral Resources, Geology and Geophysics,Canberra, June 1964 To accorngiy Record No. /964//06 | F55//6




PLATE 2

MEASURED SECTIONS — BUNDALEER HOMESTEAD AREA

SECTION EMI0

UPPER BOWEN COAL MEASURES
Along south bank of Mackenzie River, about 1% miles upstream

from Dingo to Junee Homestead road bridge. . SECTIONEMI2
Base: Pt.M40, Duaringa 2/5022,6lossy. Top: 220 yds. N.E. of Pt M40. UPPER BOWEN COAL MEASURES
Base is above gap in outcrop. Top is near trough of syncline. - North Bank of Mackenzie River, 12 miles east of Oaky Creek SECTIONEM 13
Dip direction is reversed further to north east. Base: Pt.M43 Duaringa, Run2, Photo 5022, 6lossy UPPER BOWEN COAL MEASURES
DIP AND ie Ri '
DIRECTION OF DIP North .bank of Mackenzie River, about I3miles east of Oaky Creek
) Pt M 44 DIP AND Base is 150 yds. east of PL.M43. Top is Pt. M45.
65°/GO° 468 1012’ DIRECTION OF DiP Duarin Run? Ph
DRI . _ . . uaringa, Ru
=10 = Cross-bedded, medium grained, medium hard lithic sandstone, with some fossil Medium hard, medium to- course grained lithic sandstone, calcareous — 4o — |7yl {10000 g 85 055° 32,7une, Photo 5022, Glossy
wood. Considerable quartz veining. Very jointed and some poorly developed cleavage. in part Some #inr beds of inter/arminated silfstone nd fine sandstone Y : EMi {overturned)
as below. Numerous sandy himestone lenses. DI AND Pt.M45
’ No outcrop. DIRECTION OF DIP 963"
400 —_— = 2  thick layer of infer/aminated hard, dark siltstone and fine lithic sandstone
04 O =, = Mainly i‘ﬁ/ck lenses of coarse Jithic sandstone with pebbles 4577O° = to= Foorly -bedded am/'? oor/y exposed in part, fine lithic sandstone, grey brown with
60 /60 ’ up to | across, passing info medium grained sandstone. =~ a’ark Siltstone laminations. Some sittstone interbeds Many cross-pbedded calcareous
= _ lithic sandsfone lenses. Plant fragments in fine sandstone in places.
Sl to — Festoon bedded, medium grained semi~friable blue -grey lithic sandstone with calcareous 857240° ‘
E T [lithic sandsfone lenses. Some very coarse fo pebbly lithic sandstone fenses with abundant fossil wood in ypper part Mainly interiaminated blue siltstone and grey fine sandsfone as —— o — |
: Mainly interlaminated fine grey and dark blue lithie before. Numerous beds and lenses of hard yellow-brown calcareous — 0. 0
300+~ Sandstone ; some coarse sandstone nearbase ithic sandstone ond sandy limestone beds and lenses 073
Q L .
60760 Coarse grained to pebbly in places, grey -brown, cross and festoon bedded
=  mcaceous lithic :;nd:/o/ze with lenses of hard, fine fo course calcareous fithic - 807245
Sandstone and same 2" to 4" thick beds of hard Jine grey-blue Jithic sandstone. - 800 657240° 400/70‘7
307250 Mainly inferbedded fo interlaminated, grey and dark grey sittstone fo fine lithic
5% 245° o o » sandstone. 50/_779 medium beds of medium grained [ithic sandstone with silt laminae
55°/50° |z ) 69275° 40770 j‘nd W/"ﬁ/fﬂ/cﬁ‘e veining and some dog-tooth quartz veiring on joint surfaces.
200 Mainly interlaminated grey-brown and dark, hard siltstone with - 'FvEM 12f7 orme caleareows hic sandstone lenses and bands of limestone nodules
swb - conchordal fracture. Some interbeds of medium grained, semj-frizble . ¥ 260°
grey lithic sandsfone and ferses of fard, fine calcareous lithic sandstone. Mainly interbedded to interlaminated hard blue siltstone and grey 157260 45%75° - . Fine fo medium, hard, grey -brown lithic sandstone with some dark silt laminse
frhe sandstone contamning stresks of dark siltstone ; slightly micaceous 20%260° 700 ] " and some thin beds of interbedded silfstore and fine sandstone. Some hard
Some thicker beds of dark siltstone. Numerous beds and /ayers of — to= 700 calcareous /ithic sandstore lenses, fo 3" thick by about 10 across
B nodules of calcareous lithic sandstone and sandy limestone, showing 407245°
cone -in - cone structures in places. Silf-sand sequence very jointed ] 357245° No outcrop
r—EM12[6 ‘ -
55%/65° g S = .
100 . == Med um grained, semi -friable, cross and festoon bedded, grey-brown micaceous lithic
EEER sandstone with hard calcareous lithic sandstone lenses, up o 20 Jong by 2 to 5~ thick. = 45%70°
S = to = Abundant fossil wood in some horizons. Some thin to 6 thick beds 3nd fenses o - =to= 7 ;
O + hard /nfef—/am/nafed browr and dark siltstone, ferruginous in part and ;how//:?g - =600’ 45%245° " Mamly olue silistone with many #hin beds and laminse of fine Iithie sandstone.
EMIO/I— =0 rectangular concentric /ayering in Some lenses. Poor outcrop i part . 5
SR Poor oufcrop of interbedded dark blue silfstone and fine grey Iithic sandstone . .
o CTTT oo =, = Fine, micaceous grey lthec sandstone, semi-friable and thin bedded or hard and medium
50765 T 40%24¢° 45770° £M 133 bedded, containing dark s/ltstone /ammae Some discordal to nodular sandy limestone /ayers.
Y S
pt.M40 T
No aut Mainly thinly inferbedded dark blve sittstore and inferlaminated grey and dark — | = A
o outcrop grey fine lithic sandstone. Some medrum beds of medium hard, medium grained : M 2/% 0 oufcrop.
. . ) lithic sandstong. Some #hinbeds of red, ferruginous silstone with dark muastone 560~ ©/94c0 500"
Section EM IQ is above Seghon EM 9. The gap between clasts and /aminae (EM 12/5). Many ca/c:reous%‘//wc Serdstone Jenses m places. EM 12/4 0fe4s
the two is unknown, but is probably less than 500 . 0%770° = lo==, inferbedded fo interiaminated, grey and dark grey siitstone fo fine lithrc sandstone with
RN 407770 - some medium beds of hard dark siliceous silfstane, commony cortaning 3bundant plants.
SECTION EM 9 Lithic sondstone  — to = I M [2’3550/ . ¢ Some medium beds, calcareous in part of fine fo rmedium sandstore Abundant fossil wood in places.
UPPER BOWEN COAL MEASURES . : s ‘
Al th bank of Mackenzie R about | mil . Poor oufcrop of mainly soft, brown claystone. Some clay limestore noduks
ong southbank of Mackenzie River, about | mile upstream , - Fri e - um graves, 1= 10 = : = '
from Dingo to Junee Homestead Road Bridge Quartzase hithie sandstone, cross bedded, sem; fn;é/e, Aro"mce and fine med/gmg,.;/r_ = to : 4570 200 e = to = C'f.ajs -beddeg/, medium h‘.ard' medivm fo coarse graned feldspatho -lithic sandstone. Some calcareous lenses.
Bottom : Pt M 38 Duaringa 2/5022. Glossy. Top+ Pt M 39 Duari 215022 6 Interbedded fine [ithic Jana’.r/w{e and siltstore. ] = = Sifstone with minor fine sandstone interbeds.
om : Pt. , Duaring , y. Top ) ringa 2 ,Glossy. Fine fo medium grarined, hard, grey- whitesiliceous /ithic sanastone with plantfragments T le———EM (z/z o ¥ Brown claystone with clay limestone nodules. Cortams plants
Interbedded fine lithic sandstone and siltstone =10 =[=ZZ77 0 707245 EMI3/2 —27 Hard, b/ et +h nterd e Jithi
PtM30 i o AE rd, a(/;/e ;// 'sfone with some mlﬁsr. eols of/"me lithic sandstore Some plant remains
307230° $639° Coal and ca/’bm?aceous shale with thin interbeds of brown and grey fine /ithic No outcrop 40770 —= //2 g’rbif 3 ”{87'”’" @nd fine lithic sendstone with seme
EM9/7 ABC — ; to = sandstone to siltstone and hard green - grey cherly siltstone with plant remains Mainly interiarmnated fine grey lithic sandstone and blue-grey = 45%65° P/;:;;i-/}, _J ZZZ;,;,L /e rbcg ; C;/:;;rc/o u:/.sand;/ane dscoids commor in some 'ayers
= Cross -bedded ////’//c‘ sandstone as at sittstone with sorme inferbeds of mediurm qramned itk sandstone 607245° Mool -;y: 7i hm ;;y 1mesfone nodules. o
EM9/e 600" = =to = Dark blue, tough siltstone, with sub - conchoida/ fracture, lfaminated in part Poorly bedded, medium hard, dark grey, roughly laminated siltstorne with = = eatum hard, medium liihie sandstone, withsame dark 51t [aminae and thin inferbeds of dark siifstone.
SRR and inferiaminated dark and grey-brown Siltstone to fine lithic sandstone Sorme interbeds of medium ,z_”d grey fine lithic sandstone. o o 300 —¢ = Interbedded siltstone and fine sandstone, as below. Some mediwm beds of
; - Poorly bedded, cross-bedded, fine, medium hard, grey -blue micaceous lithic sandstone with fos5i/ wood ’ == 707 245 40765 SR hard, blue siltstone. Some layers of calcareous sandstone discoids.
20%235° Hard interlaminated dark and grey-brown sisiane to fine lithic sandstome near base' S P Medium to coarse, cross-bedded sandstone with many thin pebble layers, pebbles fo ! *across, and scatfered
Grey, medium hard to semi-friable, calcareous and hard in places, cross and L cay nodules. Fasst/ wood cormmorn. Siltstone partings on cross beds in places.
Thin interbedded to inferlaminated blue siltstone, dark carbonaceous sittstone and grey and festoon bedded, fine fo mecium /ithic sandstere Some hard caleateous Ihe sandstone = /n ’ ;
; ; . . = /n L o dark gr
brown fine fo medium lithic sandstone. Some fenses o £ hard fre coleare //'//z/’cg;a{; e 400/700 , Interbedded grey & 2rk grey fine /ithic sandstone and siltstore.
= . . . _ T Thin bed of browr claysto ) 7
401235° EM9/5 200 Medium hard, somewhat case hardeneo, cross bedded quartz sandstone. Some lith and felspar grains Interbedded medium hard laminated dark grey and brown sifstore and grey brown fine 200’ 200. [:m/'/bw/ea{ %y o ok gre “;;qu/,i] fgl}jiff%;: szészone
EM9/4 Semj - friable, medium to coarse m/[ac/cou.s quarrz [ithie sandstone /ithic sandsfone with some medium beds of medium grained brown Jithic sandstere - - Interb a’o’i’ fo interl. 9 ‘;); o b/ st o 2 '
) , . } . of o — to = /terbedded fo interlzminale we siltstane and grey fine sandsrone,
Thinty interbecded to . Medium hard, grey lithic sandstone cantainng dark laminse 35775 = with some medium beds of fine to medurr :;nd.s;ani
Thinly interbedded to interfarinated blue siltstone, dark carbonaceous Some thin interbeds of grey, semi-friable /ithic sandstone. 65%245° 45%70° '
45%240° Siltstone and grey énd brown fine to medium Jithic sandstone. ' . l
/ Grey to grey-brown iithic sandstone, asbelow, interbedded toc Medium graned, medium hard, cross -bedided grey /1#4ic sandstone, fe/o’.';/afh/c i part with some harg
with laminated siftstone. Some hard coleareous liihie sardstore — 40°/70° dark blue siftsfone inferbeds and faminations Some calcareous lithic sandstone fo sapdy limestone lenses.
RN Foorly bedded, medium hard, blue-grey rmicaceous, fine fo medium grairned ‘ fenses. = ‘ :
EM9/3 TG R Sitty Iithic sandstone with lenses of hard ca/cafeouf: it Jand;fonge ;n; Interbedded, soft, dark grey to brown claystone and medium kard, fine grey-brown __, __ - 100 757 250° 100 y = Inferbedded fo inferlaminated grey and dark grey siltstone and
Sl Some interbeds of thinly interbedded fine sandstone and siltstome. lithic sandstone. (lgystone dominant. Some clay limestone nodules in weatheredzone — = T M KZJIH ‘ - Z’:; /;”7" 59’;0’”‘/7/’75" JZ’”E beds 0@”’;"”“’”/0 f”’;t‘ J-;"”d, and rare 5,6"05
o o - — - o 700 enses g, _ye oW -Lrowr? San y 1MeSIoNe Irnd Ca/IC2re0us Sanasrone,
407235 Mainly lithic sandstone as below Abundant fossil wood near 50 Some thin infer- __ I~ ) 45/
beds of hard Jaminated silfstone Lenses of hard calcareous sandstore Some — ol . o . v
brown, semifriable, medium to coarse felspotho lithic Sandstone with some coarse L e 30770° EM 13/l ____fh . Interbedded brown and grey ‘/f"_y&fone .wa’;/_//\:fa{w. Some cellular clay limestone nodules slong bedding, possibly 4
e L ; ! R / = /nterbedded hard dark blue silttstone and fine lithic sandstone. Some medium weathering effect
Mainly th = ’ eathering effe
ainly thin bedded sequence as at base. Some | to 2" thick quartz grains and abundant matrix. — to —pr— beds of med.-cosrse sandstone. Some gr /11 Jtstone beds with abund. Lot
: lenses of hard, brown cleareous lithic sandstone. Cross and festoon bedded, mediwm hard, fine to medivm graired grey-brown lithic sandstone with macer - — o o R c=to= /h‘ea’/uﬁn 7o c'aarse‘ ;ja'/'u/:zgfd ,: %2,75;;5?7';};;5 0”:/ f s w2 ‘;” j;g .md& / ”
|- ated plant debris and some dark silt laminae and clasts. Hard, interlaminated, grey and dark silistone lense — to — : 707245 15%75° - | =, = i i Ve Sanesions, crasoeated and (aicareous 7 places.
300 : 0. R ;;‘)tA M_43 o Z == ;;0' g /n/e{/é;dde{y o m#er//:m/ﬂa/‘ed/ g/zgej and dark b//ue/ medsum hard, siitsfone fo fine Jithi
oo . o ase /s 150y Sanasfone Sorne calcareous lithic sandstone /enses.
507230" EMa/2 —: 7 thick bed of hard grey-blue lithic sandstone. Some beds and lenses of eastof PLMI3
EM9/l —— "= medium hard, blue-grey micaceous silty sandstorne with worm fubes
- Medium hard, grey -blue micaceous silty sandstone with some Jenses of
6 072 30° grey -brown /7qne Itthic sandstone. Some carbornised plant remarns.
i Fine to medium grained, hard green -grey /ithic sandstone with
200 interbeds of thin bedded very fine sandstone and siltstone. L
: OCALITY MAP
0 o
60/230 SCALE 1:500,000
B Mainly thin bedded, brown, silty micaceous lithic sandstore | fine grained with miror cross bedding N 0 0 20 MILES
100 and some dark carbonaceous laminae, interbedded with dark grey to black micaceous
S silfstone with brown ferruginous and black siitstone lammnae” and interlaminated fo
‘hinly inferbedded, grey and dork, hard, very fine lithic sandstone to coarse siltstone. 148°30° 145°00" B o
, 00 149°30°
22°40 , e e - — e o
22°40
e | ) CROSS SECTION — FOLDED ZONE
SR A .
Ol_ P P
e T 8
No outcrop
Cainozoic "o
Ta  Tertiary sediments :4000‘
Perrmig. uti 36 et L )
p ert.a ¢ 1ated - 8000
Pub  Upper Bowen Coal Measures - '
SECTION EMII A | 12000
MIDDLE BOWEN BEDS ume Unit ¢, Middle Bowen Beds |
) o Pim Middle Bowen Beds
Along river-cut terrace, north bank of Mackenzie River, 172 miles south-west of Bundaleer H.S. Ply 1 B Vol Rol
e: Pt M4l : . v Lower bowen VoiCanics : . .
Base: P Duaringa 1/5112, Glossy. Top : PtM42 Duaringa 1/5112, Glossy. oD / Folding partly diagrammatic
D/Cv Devonian/ Ceirbomferous ‘
Volcanics. SCALE
DIP AND 0 8 16 MILES
DIRECT!ON of pip PR M42 . ; > 1 @
oo 74— 2300 - - T RV N - T Vi - - —- - ——-523°00’
85/70 e = Grey blue siltstone, as below, but contaimng hard, round \ <l
{overturnea) = = calcareous nodules, some of which contain fassils C .
= B Hard caleareous lithic sandstone lens near base. o Mackenzie River Cross Sections D
: )
- g Very broken grey -blue siltstone with dark laminations and streaks. Main!y 250 070
h E medium hard Sandgy and micaceous inpart Thin interbeds of hard sandy siltstone. EMo EM9 ~ 7/ EM It
700" —to & Light grey, mediumfo coarse grained, poorly sorted quartz felspathe-lithic sandstone J /};\M W r/ /7 /\\\/ / /l/ \) \J
= —] —— EM13 Pub ~ /
nioets Pub Mz /'\
700/2 40° = Well bedded siitstone and sandy siltstone with some thin beds of fine lithic \J’ Fim {\
- = sandstore. Mainly grey -brown with thin dark streaks and laminations. Micaceous.
Sandier and less well bedded fowards fop. Thin jayer cortaining medium -hard
75%60° B round nodules at top R’
{overturned) | = . v
. = Foldin rtly di mat
2 00/2 45° 600 : | = Grey-brown, very micaceous sandy siltstone with dark mudstone streaks, to % "iong, along bedding 0 g partly a3 grammatic
. )= Bluve -grey, fine, hard felspathuc quartz lithic sandstone. SCALE
o T Interbedded) brown and grey sitfstone, sandy sitfstone and beds and lenses of hard fine /ithic Y ! 2 3 4 MILES
sandstone Manly no outcrop. Some tough yellow-grey siltstore with dark mudstone clasts near base. L L 1 1 J
) Grey o grey -blue siltstone and sandy silfstone containing
50%235° 500"t some thin hard beds of Iithic sandstone
/ EMIl2 —2 'thick bed medium hard micaceous lithic sandstene with derk farmnae
' Very closely jointed blue togrey-blue silfstone contarming 3 few Ford thin beds
Contains hard round nodules in upper & Nodules are colcareous and may contain fossils.
Jointed and broken, light grey, brown and blue-grey, contain fossils. o
. EMIY/t ERCIRN Felspathuic micaceous silfstone. Fossiliferous 250 070°
o
80/245 Mainly medium hard to semi-friable, fine to coarse grained felspathic micaceous
4004 sandstone with abundant matrix and large mua flokes Some quartz sandstone beds.
. Top part is poorly sorfed, brown -grey silty sandstone with scattered coorse grains.
Well bedded, hard, medium to coarse grained, micaceous in part k
Quartz sandistone, grey-white, weathers brown Some quartz veinng. 23°30° — 'Z/\Y/ o /_/ |
EOE 23°30' —
0 P -
757240 S = Fine to medium grained medium hard, cross bedded, ‘(\6‘4 \ l / - ///// / /// / M\ \\ \ \ \ \\//‘\ \ '
RREORIEIENE grey micaceous quartz lithic sandstone. M A(’ l I / /—/ / / \ \ \ \ \
300-{ ‘ L EM 12 EMI3 \/ H
/240° N NORTHERN INLAND , — . .
70 /240 . . » § ; = SCALE
—to o fIne tomedium grained, medium hard, cross bedded, grey to grey-brown micsceous Guartz o Blackwater 0 500 1000 FEET
lithic sandstone. Grey, very micaceous sandy siltstone, with worm fracks and irreqular 3
: ' g Comet L 1 )
_ laminations of dark mudstone in fop 3. § N
7572 35° - Brown micaceous fine sandstone, friable, weathers white. " §~‘
: Coarse grained, silty micaceous quartz [ithic sandstone, medjum hard to semi-friable. Bedding vague. 2340 Y 23%40°
. [ Op ot
200 . 148730 149700 RolﬂuM:?a/v wa 149°30°
Cross and festoon bedded, grey, weathers grey-brown, medium hard to hard medium
=t = fo fine graned slightly micaceous quartz [ithic sandstone . Exfoliates into rounded ™ INDEX TO 1:250,000 SHEETS
blocks on weathering in places. Mainly medium fo thick beds but some interbeds, 5% ~
oo to 4’ thick, of thin bedded sandstore. Thick hard brown calcareous /ithic sandstone e veas> | sowen ?RosERmNE
757/240° (1) lenses. Sandstone is medium to coarse grained i upper /5 feet. BEDDING
2
E\\J BUCHANAN MT COOLON MACNA\Y PERCY ISLES > Thick bedded - 12" to 40"
w sn ) = Medjum bedded - 4" to 12°
= Thinly interbedded grey and brown fine lithic sandstone. ‘ GALILEE | CLERMONT | S7 LAWRENCE "°“‘§*'”‘°* = Thin beoded - 04 fod”
750/240° =, = Grey micaceous coarse Siftstone to silty fine Iithic sandstone, medium hard to | GocKuhmeTen \ = Laminated
semi-friable, with worm fubes in places. Bedding vegue Some medjum beds af medium hard, | QUEENSLAND JERICHO | EMERALD ROCKHAMETON
grey fine lithic sandstone and Jenses of hard calcareous fine lithic sandstone. Sandy at fop. T — purteh |
CHARLEVILLE
| BRISBANE TAMBO | SPRINGSURE| BARALABA | MONTO
_________ —

Bureau of Mineral Resources, Geology and Geophysics, Canberrs, June /1964 To accompany Record No /964//08 F55//7




STEREOGRAPHIC PROJECTIONS OF BEDDING, CLEAVAGE AND LINEATION MEASUREMENTS e

N

:'REFE'RENCE

_ o Bedding pole (Ss)
. Cleavage pole (S1)

o Lineation (S1/Ss) \
—— T Circle -

& 1T pole = approximate fold axis direction

a- Approximate fold axis direction as indicated
by lineations

Projections based on 20cm. ® Wulff" stereographic nets.
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