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PETROLOGY OF SEDIIINTS FROM THE 1962 COLLECTIONS
IN THE EROMANGA BASIN

ABSTRACT

A petrographic examination has been carried out on thin sections
cut from sediments collected by the Great Artesian Basin field party during
1962. Twenty two rocks are described, and problems rclating to genesis and
source rocks are discussed.

Sandstonesfrom the 'Thite Mountains and the Gilbert River Formation
are quartz sandstones containing important but variable proportions of
mylonitized quartzosc rocks as lithic constitucnts. They wure probably
derived from acid mctamorphics such as gneissces, to thc west of the outcrops
studiecd, and now covercd bencath later Crctaccous sediments, Scdiments of
the ilgunya Formation, Hackunda Beds and Uinton Formation originated from
a region dominated by accid volcanics, probably the Urannah Complex and Lower
Bowon Volcanics to thc ecast of the outcrops studicd.

Glauconite is abundant in the Doncoster liember, and was lergely formed
from altoration of muscovitc, but in higher lovels it changee in its intcrnal
structuro and tho bulk of it in the Mackunda Beds and Winton Formation is
thought to be detrital ccladonite. A reducing cnvironment and restricted
circulation is inferrcd for the period of deposition of the Doncaster Member,
but plentiful inorganically precipitated calcium carbonate in rocks throughout
the marinc Cretaccous soquence suggest that the sca persisted to be at loast
fairly shallow and rathor isolated from main occanic waters.

INTRODUCTICON

A petrographic cxamination has bocen carricd out on sixty six thin
scctions, cut from sodimcnts collccted by the Great Artesian Basin Party during
1962, They werc taken from the following umits: unnamed sandstonce of the
Whitc Mountains, Gilbcrt River Formation, Wilgunya Formation:s Doncastcer
Momber, Jones Vallcy Member, Toolcbuc Mamber, and Allaru Member; lMackunda
Beds, Winton Formation and Glendower Formation.

The full range of lithclogics in thosc units is doscribed in Vine,
Bastian, and Cascy (1963). Thc specimens oxaminod do not nccossarily roproscnt
all the lithologics sccn in the ficld, but arc in goneral typical of the
coarsor beds in cach unit. For this rcport the author has selocted onc-third
of the descriptions, being those which best illustrate thce various lithologios
scen in the thin soctions.

Spceimen numbers core those of the Groat irtosian Basin Party's
collcctions. The rcgistored rock numboers of thesc specimens are given in
Appendix A, Localities are quoted by refeorence to the 1:250,000 Shect name,
aerial photograph run and photo number, and the point numbcr marked on the
party's photos when the specimon was collected, followed by a briof descriptive
notc on thc approximatc location. Following upon the thin scction desoriptions
for ocach unit, bricf comments arc mode on the genesis and possiblc source rocks
for the sodiments.

The arrangcment of descriptions of mincrals in tho thin scetions
follows tho goenorally accepted triangulor construction upon which the tormin-
ology of clastic scdincnts is bascd. This arrangement hos os its major
parancters quartz, fcldspars and rock fregments. Minorals arc deseribed in
this order, chert being included with quartz unless it is related in charecucr
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to other lithic grains. Micas are deseribed oftcr feldspar, s they aro
frequently sufficicently cbundant to provide important qualificrs to the rock
namos. Other minerals which arc not normally uscd in naming a rock, ond
usually prescnt in ccucssory anounts, arc dcscribed last. Porcontages ore
visual cstimatces nade on each without rccourse to any counting mcthods, ond
arc not intcnded to suggest averoges for the rock types, os tho number of
reproscntotives is too smeall. The porcentage estimctes arc surmarized in
Table I ot the conclusion of this report,

DESCRTPTIONS

Whito Mountains sondstone

Spceimens from the White Mountains are white, mediun-graincd scondstones
belonging to the dominant rock typce, ond brick-red siltstonos, belonging to a
ninor rock typc.

GAB 875. Hughonden 15/5205, pt. 308-309, 8 niles south-ocost of Leko Meocha.

The rock is an cxcoptionnlly white, mediun-grained sandstonc with o high
content of powdery whitc grains rosambling kaolinized feldspars. It is very
friable and porous, ~nd uvcekly bedded, and appenrs to be poorly sortcd.

In thin soction it is scen to be umade up of a modceratcly sorted fino -
t > mcdium-graincd sand, vhosc groin-sizc aversges cbout 0,25 rmm, and rangces
up to about 0.9 nm. Thorc arc, besides quartz, cbundont lithic grains and it
hos on wusual type of argillaccous motrix. Quartz (50%) is anguler to
subangulor, and includes sonc composite grains with quartzitio texturcs,
comnonly with trains of inclusicns, mnd o fow ecmbaycd grains; the composite
grains show strong prossurc solution. Plogioclasc is preosont but rarc, and is
strongly scricitized. Illitc (5p) occurs in patches of squat "books", of
variably low bircfringence duc to hydration; much of this matcorial shows o
furthcer pertial conversion to very low bircefringent kaolinite, indicative of
lcoching following hydration. They arc identical with clumps of hydrated
nicos occurring in mylonitizod gneissos in ncorby localitics, ond ropresent
individunl nmica grains vhich were brokon down during nylonitization. Lithic
grains (30%) includc 2 widc vericty of finc and very fine to nicrogranulor
quertzose rocks, commonly with fincly divided mica. Thusce arc the powdery
white groins of the hand-specimen. The mojority resamblce laminac of mylonitized
quartz-rich rocks common in ncarby Precambrian gncisscs (fig. 1), but somc aro
cleerly rocognizcble as quartz-porphyries identical with spceimeons GAB 973
and GAB 978. 4 fow have criss-crossing veinlets of quartz, ond there are some
rarc banded chaleccdonic grains, rorce grains with roscottoe-like intorgrowths
of quartz similar to toxturcs scen in rhyolites within the Precombrion gneiss
complex, and rarc griins with microgrophic texture. The motrix (10%) consists
of patches of strongly curved cggregates of minute clay flokes, ond 21l patchos
show curvaturcs facing the samc woyy proesumably duc to reorgonization undor
gravity forccs. Thc cloy conteains very finc silt and illitc, but is mainly
of very low bircfrin . once, and hos not beon identificd. Many »f tho large
illitc clumps, and 2lso scnc grains which appecar to be composites betwean
these and the mylonitized quartzosc rocks, have been partly crushed out to
form o motrix for ncighbouring groins.

Namc ¢ medium-graincd lithic quartz sandstonc.

G4B 1029.  Hughonden 7/5069, pt. 66-67, in Flindors Gorge about two milcs
cast of Clydc Park Homestoad.

The rock is o vory nicoccous deep brick-red sandstone. It hos slishtly
undulating laminco, is tough and impermcable, and beforc ferrucinisction
sppears to hove had o strong bedding planc cleavage,
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In thin scction it is scon tc be made up of silt detritus in abundant
ferruginous motrix. The silt consists of modcrotely sorted ongulor chips with
on average groin-size of cbout 0.03 mme, ond well oriontod with long cxosroughly
porallel to the bedding plance Quartz (35.) commonly hos composite quortzitic
toxtures, clso very finc lithic intcrgrowths as above., Feldspor is rarcy and
only microcline hes boun idontificd. Illitc (5:) cccurs as leng thin flokes
of micos which have bewn hydrated to vorying degrecs. Their dinonsions arc
suggcstive of quict sottling conditions during deposition. The matrix (60%)
is composcd of hydrated iron oxide, ranging from translucent dcep red to
opaquc dark brown; it has transgrossed into many of the illite zrains. Tho
cbsence of biotitc may be due to this forruginisation.

Namc @ Micocoous forruginous siltstone.

Discussion:

The wide range of fincly suturcd quartz and crushod quartz rocks in
this unit probobly has its sourcc in the motamorphic complcx forming bosomont
to the Gilbert Rivor Formation to theo north-west of this arca. Tho ninor
quertz-porphyry typc and (?)rhyolitic grains moy also have beoen derivod from
that nrca. The nylonitized matorial is, bocousce of its tondeney to crush out
between quartz grains, obviously vory wook, and probebly could not have
survived more then very bricf transport; honce 2 ncarby source such as this,
with distances ronging from about 20 to 70 miles, is virtually cssential.

The only problems associctcd with this source arc its cbundance of micas =
notably muscovite - ond foirly abundont feldspers. It is likely that the
former, with the cxecption of the large hydroted mica clumps as arc sccn herce,
which werc probably less buoyont, would hove been swept on by vigorous current
action. PFeldspars could hove sufforced much chemical change before actucl
crosions Thoe rarc feldspar scen hero is very altered, os is much of the
feldspar in spcecimens collected from tlic metamorphics. Thus metamorphic
clteration, plus wcathering, could hove largely reduced them to clay before
transport beson. On the other hund, the mylonitized quartz rocks, although
week under transport, wcre probably at least intact when nctual transport
began. The minor rock type probably represents brief pauses in deposition.

Gilbert River Formation

This unit includes scvernl distinctive sandetonc types. Vince ot al.
(1963) rccognizo five members in scctions meoasured in the northern ports of
the Richmond and Hughonden 1:250,000 Sheot orccs.

G4B 10374s Richnond 2/5103, pt. 57, on Cambridge Crock 19 nilcs cast of
Stawclton Homestcad; measurcd scction X3, at 9'.

Tho rock is a light brown pobbly coorsc sandstonc, which is very
friable and porous, and has no apparcent bedding.

The thin scetion shows it is mode up of o low-n~turity, very poorly
sorted, sand with an average grein-sizo of cbout 1.5 mm.; the coorsost grains
neasure over 4 rm. Dotrital groins arce mainly ongular to subangulor, with o
fow subrounced, and were probably derived from the ncarby metamorphic complex.
Quartz (40%) consists mainly of composite grains showing 2 wide range of finc
to coorsc, strongly suturcd, quartzitic toxturcs. Microcline (15%) is frosh
and angular; o fow untwinned feldspar grains nmoy be orthoclascs. 4 rod-brown
phyllosilicote (10%) common in scils or weathered rocks coats many ¢rains,
and is probably derived from altceration of an argilloceous moatrix. Cavitics
in the slide (35%), arc probably nainly duc to grinding.

Nome @ coarse feldspathic sandstonc,
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G.B 1037B. Mcasurcd scetion X3, ot 92'. Other locnlity details ns for GAD 10374

The rock is a crecom sandy claystonce It is fricble ond crunbly with
o roush fracturc and no apparent bedding.

The thin scction shows o very poorly sorted sand in abundant silty
cloy. Groin sizsrenge from about 1.5 mme dowm to cloy size, but there is o
coerse node at zbout 1.5 mm., greins of about this size cceupying about 20%
of tlc rock. Tho sand grains arc anguler to subangular. Quartz is the mojor
detritel mincral, and is roprosented meinly by compositc grains as in the previous
specimen,; comnmeonly with undulosc oxtinction. Muscovite is minor, and flakces arc
small and partly altered to illitc. The argillaccous froction is & very silty
illitic cloy with scattcred pockets of yellowish silky matcrial filling voids.
This motoricl is known by some pedolosists as o "clay mincral cutan', and
indicates thot soil-forming processes have beon active.

ame 3 Sandy claystonoe.

GiB 1037D. Measured scction X3, at 237'. Othor details as for GiB 1037...

The rock is a light to medium brown fine-grainced sandstone, grading
to hard chocolate cleystonu on onc surface. It is fairly friable and rather
porous, and contains many whitc grains like kaolinized fcldspars which give it
& speckled appoarance.

Thin scction examination shows it to be mado up ¢f 2 fine-;rained
quartz and lithiec sand which is moderatcly well sortol, with an average grain
size of 0.2 - 0.25 mm. Originally subangulnr to subrounded, the grains are
1:rgely affcctod by later authigenic quartz cevelopment. Quartz (50%) occurs
mzinly os compositc grains with suturcd quartzitic toxturcs, commonly with
undulosc cxtinction, and numcrous ~ciculcr ond fluid inclusionsy oxtonsive
cuthigenic outsrowth hos resulted in portial interlocking of grains. Lithic
fragments (30%) arc very fine to microcrystallinc mylonitized quartzosc rocksy
individunl clements range from silt to clay size and mostly are too smnll to
bc identificd; somc illite is presont. These are the white grains of the
hand speeimon. Tourmaline and (?)stourolitc arc rarc accessories. The motrix
(20%) is mode up of lithic groins which have been squashed and injccted into
porc spaces; much of it has suffered forruginisation.

Name @ finc=grained lithic sandstonc.
GiAB 1037G. Mcisurcd scction X3, at 368'. Other details 2s for GAB 10374,

The reck is o laminated cream to oronge and light brown medium to
coarsc=groined sondstone, with fairly common white powdery grains in sonc
laminace It is friable and fairly porous.

Thin scetion cxamination shows it is made up of a bimodal quartz
sandst:onc, with o coarsc node averaging cbout 1 mm., and a fine mode, itsclf
fairly well sorted, averaging cbout 0.2 mm.. Dctrital grains have a vogue
dimensicnal oricntation towards the bedding plane, ond were originclly
subanzuler to rounded, bofore later authigonic quartz overjrowths occurrci.
wertz (85%) is, as before, mainly composite quartzitic groins with strong
suturing, and there arce heavy authigenic overgrowths, which have welded many
grains together; one grain of chalcedony ifrom a vein-filling is present.
Other detrital grains (3j%) include rarc muscovite, and some mylonitized gquart-
zose rocks as in other spccimens. The matrix (12%) is esscntially finely
broken down detritus from the above material, and ferruginisation has occurred
in the matrix, particularly adjacent to detrital grains.

Name : Medium- to coarsc-grained guartz sandstone.
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GAB 861. Richmond 2/5098, pt. 333, 9 milcs north-cast of Stawelton
Homestoad: moosured scction X2, at 170°'.

The rock is a cream very micaccous corrsc siltstone, ranging to very
finc sandstone in somc laminac. It is firm and thin-bedded, with undulating
cross-laminac resembling large ripple merks, and a low porosity. There
are somc pale brown ferruginisotion stresks in some laminze.

Thin scction cxamination shows it is made up of a very well sorted
quartz silt, with grain-size avcraging about 0.04 mm., and 2 minor size mode
in the finc sand rangc. Most grains are welded together by quartz overgrowths,
qartz (90%) grains erc mostly simple individual crystals, but therc are some
compositc grains with quartzitic toxture and minor cherty and chalccdonic
texturcs; grains show fairly pronounced dimcnsioncl orientabion towards the
bedding plonc. Overgrowths show strong pressure solution, and few original
grain outlincs arc visiblc. Microclinc is a vory minor comstitucnt.
Muscovite (5%) occurs as long thin flakcs bent by compaction of the scdiments
some arc partly altered to illite. Biotite (2%) is much lcss common.
Accessorics arc particularly common along some bedding planes, and include
tourmaline, zircon, sphcne, and rarc (?)sillimanitc; most grains show somo
rounding. Hydrated iron oxidc occurs as transluccnt to opague brown micro-
granular coctings on detrital grains, and also in pore spaces along some
laminac,

Name : micaceous quartz siltstone.

GAB 1037H. Moasurcd scction X3, at 480'. Other details as for GAB 1037A.

The rock is o pale buff finc-graincd sandstone. It is very iriable
and porous, with voaguc bedding and a slight tondency to part along bedding
plones.

Thin section examinction shows it is mode up of a moderately well
sorted lithic and quortz send with avercge grain-size of about 0.2 mm.. Grains
are mainly anguler to subangular, and o few subrounded, and show o vague
dimcnsional oricntotion towsrds the bedding plane. Quartz (40x) occurs mainly
cs compositc quartzitic grains, some with authigenic overgrowths. Feldspar
(2%) includes fairly frosh orthoclasc and microcline. Muscovite is very minor.
Lithic fragmonts (45%) arc very fine to microcrystalline mylonitized quartzose
rocks, and somc show, within the onc grain, toxtures transitional betweon
the fairly coarscly sutured quartzitic grains ond fincly broken down matcrial.
A fow zrains appcar to have the texturc of andesitc, containing what appcor
to be oricnted small laths. Thore are rarc zircons. The notrix (10%) is
nostly lithic grains which have beon squoshed into ncighbouring pores, and these
arc difficult to distinguish from dectrital clay, of which 2 small anount may
be presont.

Namc : finc-grained lithic sandstone.

GAB 10 . Mocasurcd scction X3, at 503'. Othcr dctails as for GAB 1037A.

The rock is a crcam to light brown, mcdiun-graincd sendstonc. It is
fricble and fairly porous, and contains o scottered speckling of white
povdery grains; no bedding is visible. The thin scction oxamination shows
o fairly well sorted medium- to coarsc-grained sand with an avorage grain-size
of about 0.4 mm.. Dotritcl grains worc originally subangular to subrounded
but the original porosity (zbout 15k) hus been greoatly reduced by quartz
overgrowths., Quartz (80%) is rcpresonted mainly by composite quartzitic grains
28 bcfore; ovcrgrowths have developed good crystal faces and a few of the
groins have been welded togethor. Microcline (1%) is fresh. Lithic groins
(4%) arc mylonitized quartzosc rocks with minor illitc and koolinite, as in
othcr spocimons, and o fow grains hove beon partly squeczed into neighbouring
poros by compaction of the scdiment. Onc grain of unaltered opidote wos noted.
The matrix (8p) includes a palc brown phyllosilicate, ocourring as pockets
of curved flakes portly filling pores (o “"cuton" indicctive of soil forming
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proccsses), and illitc (3%), occurring as clumps of emall flakcs in some porcs:
this is probably of the samc origin os the clumps of illitc and kaolinite
"books" scen in GAB 875. The remainder (7%) is porc space, possibly incroased
by grinding.

Namc : mediun-grained quartz sandstonc.

Discussion:
Four stages of maturity can be distinguishod in thesc scdiments:

i) Very low maturity, pocrly sorted, foirly feldspathic sand,
derived from ocidic crystalline sourcc rocks in the immedicte
Vicirlity- Ceids GAB 103TA-

ii) Quortz sandstoncs containing o high porcentege of crushed
guartzosc rocks derived from mylonitizcd acid metamorphics,
as in the Whitc Mountains scndstonc. Thesce occur in 21l
mcmbers cxcept Momber 4.

iii) Condstoncs with a low percentage of mylonitized material.
This and the provious type arc commonly closcly intcrlamincted,
so little diffcrence in transport history can be inferrcd.
Their deposition is char:icterised by strong currents as micas
have been largely winnowed out. High motrix perceontages are
duc to a later squashing of the mylonitized grains as the
scdiments compacted, and so thc sonds were probably fairly
cleoan originclly.

iv) Very fine micaccous sandstoncs and siltstoncs of high maturity.
This type occurs only in Mambor 4 of the unit. Sorting is
cxcellont, and the scdiment was deposited with little matrix,
as shown by its clcan quartz cumcnts. Winnowing of tho clays
was cvidently active, but the cbundant mica indicatcs weaker
currents than in the provious types. Furthormore, the high
naturity shows it had 2 much longcr transport. e.g. GAB 861.

Quartz dominancc in Gilbert River Formation is obviously not duc to
long transport, but to an abundance of quartz in the source rocks, vhich
were probably acid mctamorphics such os gncisses or quartzites. In the casc
of Mcmber 1, matcrial comes from very close by, and ficld work shows that tho
member filled strong recliof on the Precambrian bascment (Vine ot al., 1963).
The unit then covered this arcn of source rocks. For the romaindcr of the
unit, thc goncrally lower contont of iylonitized matcrial than is scen in the
Whitc Mountains sandstonc suggests somcwhat greater distances, but still the
same type of source rocks are indicoted. Appropricte rocks are represcnted
in the Einasloigh Mctamorphics of tho Clarke River arca (Thite, 1962), but they
arc not favoured becausc the Gilbert River Formation appcars to have extondod
completely cover their outerop. Curront dircctions noosured in the unit
suggost, furthermore, o source to the west or south-west. However, no rocks
now cxposcd in thot dircction appcear able to supply cnough of the one type of
scdiment without also supplying large anounts of other material forcign to
the unit. Cartor, Brooks and Walker (1961) rccord too great o varicty of
rock typcs in thc Precambrion belt of north-wost Queoensland to commend that
arca. The Scint Elmo Structurc, (Vine and Jauncey, 1962), 120 milcs wost of
the nearcest outcrops of the Gilbert River Formotion, offcrs thie best possible
source. Drillers' logs of watcr bores over the structurce rccord "granite!
bascment almoct cxclusively, which is as close to the required rock-typos as
can bc cxpected.

In the case of the maturc scdiments of Member 4, the ubiquity of its
quartz, and the lack of any mcasurcments of currcent directions preclude any
firm suggestions as to source.



Doncaster Membor

Spucimens from the Doncastcr Member include glauconitic silty
claystonos, cnleilutites, and strongly brccciotcd coleilutitos,

GAB 1017:. Richmond 7/5063, pt. T4, 2 niles north of Dutton River
Homcstead.

Thc rock is o light greenish grey glouconitic claystone, woll bodded
and fairly firm. The glauconite occurs in irrcgular patchy stroaks, suggesting
that discrotc laminoe of glauconitic sand and cloy had been partly intcrmixed
aftcr deposition.

Thin scction cxamination shows the rock is polymodzl, being composed
of very finc-grained glauconitic sand with coarse silt, sct in abundant
silty clay. The sand fraction (10%) is itsclf rather well sorted, with an
average grain-size of about 0.09 mm., and grains arc angulor. The sond
includos: quartz (5%), commonly compositc typcs with suturing; plogioclase
ond othor wntwinnod foldspars; ondesite; and mylonitized quartz grains.
Glouconite (20%) is khaki green to pale grewn and occasionally brownish green,
and. grains range cround 0.15 - 0.2 rme in sizey; most groains arc of lobate
form with shallow radial cracks, a fow showing shrinkege from the motrix.
The clay fraction (70p) is a silty illitic clay, well oriented towards tho
bedding planc, but with illitc flakes bent around the sandy strecks. Very
finc silt is common, particulerly tiny muscovite flakes, somec of which arc
slightly converted to glaucenite.

Neme 3 sancy glauconitic cloystono.
Four origins of glauconitc can be distinguishud in this specimens

i) from muscovite; all stages of conversion arc represcntod,
from slizht alteration along mica cloavages (fig. 2), to strongly
cxponded, concertinacd, and vermicular forms with swollen lobate
cndsg

ii) from biotite; much less common than (i);

iii) from finc volecanic grains such as andesites; volcanic textures
are still clcar in partly convertcd material;

iv) from organic rcmoins such as foraminiferal tcsts (fig. 3)3
this origin appcars to develop o darker brownish glauconite,
representing about 15% of the glauconite here.

GAB 685B. Hughcnden 8/5149, pt. 29, 4 milcs south of Strath Stewart
Homestcad.

The rock is an olive grcy to brownish silty cleystonc. It is potchy
in colour with pcllcts of darkor groy claystonc flattoned parallel to tho
bodding planc, and has an obliqucly sloped burrow. It is fairly firm but
powders up when broken.

Thin scction oxamination shows the rock is made dominantly of an
organic-rich clay, carrying about 45 of glauccnitic silt. Silt grains arc
angulary foirly well sorted, with an average grain-sizc of about 0.02 mn.,
and well oricntod, with long oxes parallel to the bedding planc. The silt
(30%) incluces quartz, chert, microclinc, plagioclasc and other untwinned
feldspars, muscovite, lesser biotite, and some uncommon andesite. The
plagioclase is unaltered. Glauconitc (15%) ranges from palc crcen to decp
groon, olive green and brownish groen, the darkest types lying in patches
rich in organic matter. Grains averagc about 0,07 mm. in size, but a fow
dcop greoon grains arc much larger than the rest, and possibly reofleoct a
differcnt origin. The clay (55%) is colourless to brownish grcy and brown,
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doponding upon its organic content, and is illitic, with wcll oriented illito
flakos parallcl to the bedding. It contains abundant very fine silt, and

somc organic-rich parts have clots with dark outcr skin-likc bands, suggostive
of faccal pellcts.

Namc ¢ silty glauconitic claystone.

GAB 827. Richmond 1/5049, pt. 317, 2 milos north-cast of Pialah Homestoad,

The rock is a slightly pinkish brown tough limcstoneo, with no viseible
bodding, a smooth conchoidal fracture, and mangancsc oxide in dendritio
pattorns.

Thin soction oxamination shows the bulk of thc rock is coarscly
crystallinc calcite with complexly intcrlocking grain borders, the grains
ranging in size from 0.08 mm. to 0.4 mm.. It has a very dirty brownish
appecarancc and is probably a recrystallized clayoy calcilutite. Manganeso
oxide dondritcos occupy about 10% of the rock, and detrital silt lcss than
1%; tho silt grains arc transparcnt, but werc not identified.

Name : calcilutite (or "micrito" undcr classification of Folk (1959)).

GAB 1017C. Richmond 7/5063, pt. T4, 2 milcs north of Dutton River
Homestead.

Macroscopically thc rock is a brocciated calcilutitc, consisting of
angulcr fragmonts of olivoy brown calcilutite of various sizes, ramified by
voinlets of light grey calcilutite. The fragments arc in part granular,
clsowhorc aphanitic. The rock is tough with a vory irregular frecturc.

Thin secction examination shows thc fragments arc composed of a pale
brown to brown wecll oriented illitic clay, slightly silty, which has beon
mostly roplaccd by layors or roscttos of calcite crystals; a fow flakos
of partly hydratod muscovitc arc also present. Crystallization of the caleito
has advanced likc druscy growths into the clay from the caleilutite veinlets,
and the calcitc crystals hove very irregulor edges (fig. 4). Most of tho
voinlete are composed of very light grey, slightly silty calcilutite which is
finoly recrystallized, and these have in turn been cut by a later generation
of voinlets filled by densc grcy caleilutite. There arc also sevoral groins
of palo ycllow-groon glauconite and numorous brown clay patches with dorker
rims, which may bc concontrations of insolublc residucs following upon corbonate
roplacement of the clay. It is apparcnt that the clay offored very weak
rosistancce to the caleito, as if it ware a cavity.

Namo 3 caleilutite breccia (orliismicrite under the classification
of Folk).

Discussion:

Glauconite rangos from 5% to 35¢ in the thin scctions, and is mostly
of tho palc yecllowish green type derived from muscovite, but decper greon types
arc prescnt in some spocimons. The origin asoribed here hos beon recorded
by Wormund (1961) and Hodgson (1962) and is probably moru common than gonerally
supposcds Glauconitc is considored to form iy marinc waters of normal
salinity, ot shellow depths, most favourably lcss than 400 fathoms, and under
slightly rcducing conditions (Cloud, 1955). Such conditions are compatiblo
with thc concept of a suddon marino incursion into tho Eromonga Basin,
rosulting in thc spread of a broad but shallow soa with poor outlctsonto
opon occen watcers.

The sand or silt ocomponcnts of thesc scdiments arc nmode up dominantly
of quartz, with littlo or no rounding. The quartz is of types similor to those
in thc Gilbert River Formation and probably likewise derived from acid meta-
morphics. However plogioclasc is common, and andesitc fragmoats apponr in
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somc Spocimons. Tho plagioclase is much fresher than many of tho feldspars
from thc metamorphic complex which supplicd Gilbert River and White Mountains
scdiments, and present mapping suggests (Vine ot 2l., 1963) that this sourcc
hod by Donczstcr time been covered by scdiment over cach of its scvoral
clovatod arcas, with tho possiblc exccption of the southerly source aroe
postulated for Member 5 of the Gilbort River Formation. Thus much of tho
dotritus ovidently comc from nuw sources, probably the sume as those which
supplicd abundont volcanic detritus to succceding units.

Tho calcilutites and caleilutitc breccias show in their fraguents
ne ovidance of transpori, sach as rounding or size sorting, and probobly
were procipitated in place with contomporancous brecciation morc or loss on
tho spot, possibly duc to wav: or currcnt action upon very soft limo muds,
Somc spccimons roveal that peripherel cracking of fragments occurrcd at
various stages of limc ncerotion, showing that they were simply disturbed
and turnod about, and ia other cascs, as in the described speooimen, the pioces
fit togother.

The probablc shallowncss of the sca favours such procipitation for
the following rcasons. Inability of watcr tc circulato fully mecons that
grecator changes in chomicel conditions arc possible than in open wators.
Tho rcducing conditions indicatcd by thoe glouconite, and high organic content
of scdiment suggost thot normally the woter was acidic and capable of carrying
much limc in solution. Slight shallowing, particularly ovoer banks, accompanied
by warming of tho wotcers and consoquent loss of C02, would thus lcad to supcr-
saturation with limc and oventually to o sudden precipitation of lime mud
to restorc cquilibrium.

Alternatively the breccias could be 2lgal: very similer rocks from
the 01d Red Sandstone have beon described by Allen (1962) as algal biolithites.
On tho other hand similer limestone from the Ogallala Formotion in Kensas,
long roferred to as of clgal origin, was roccently shownm (Swincford, Leonerd
and Fryo, 1958) to be mercly a caliche. PFurthermore, clgac arc presont in
the Doncastor Mombor (GAB 890) ond hove o very distinet intornal structuroc
cracks arc common but freocturing has not been accompanicd by turning of
fragmonts or injection of limc mud into the material. Hence thesc limcstones
aro not thought to be orpgonic procipitatcs.

Jones Valluy Member

Only onc specimen was availablc for thin section examination. This
was collected from thick-beddod calcareous siltstone just below one of several
thin limestone beds which are doveloped in the type arce of this member.

GAB 686. Richmond 10/5141, pt. 13, mnear Back Valley Crock about 2 milcs
north-cast of Aldorley Homestead.

The rock is a light to mid browm calcarcous siltstono, slightly
micacoous. It is tough with a conchoidal fracture, slightly porous, and
bedding plancs arc marked by bands of mangancsc oxide.

Thin soction cxamination shows it is composcd of silt detrital grains
in calcite coment. The si't (55%) is very woll sorted, with an average grein
sizo of about 0.03 mm. Gv.ins arc angular and looscly packed, with a fairly
distinct dimensional or:cutution towards the bedding planc. Dotrital mincrals
includc: quartz (20%), plagioclase (about 4% rccognisable by twinning),
muscovitc %2%) in small squat flakoes glaucuniteo%g%), occurring as rounded
grains about 0.04 mm. in size, palc ycllow grecn to brownish due to weathoring:
and & voricty of lithic fragments (10%), including chert, unidontificd cloudy
grains, and grains with volcanic texturcs. The remoinder arc unidentified
clear dctrital grains, amongst which other feldspars may be present. Tho
cement (45%) is crystallinc caleite with a brown dirty appcarance, mado up of
coarsc orystals goncrally around 0.5 mm. in sizc, with vaguc irregular
boundarios and undulosc cxtinction. It is probably a recrystallized clayoy
lime mud matrix.

Namc : calcarcous siltstonc.
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Discussion:

This rock introduccs no now fcaturcs as to genesis othor than those
dotailed for the Doncaster Membor. Ficld work suggests for the momber as
a whole, a markod increaseo in clastics, probably due to incroased crosion
from the sourcc arcas. It also has a serics of thin boeds of silty limcstone
doveloped above ropeatod intcrvals of siltstonc and calearcous siltstonc.
The shallow and reducing conditions as postulatod for the prcevious wmit aro
compatiblo with this, for incrcased clastic scdimcentation could have led to
filling of tho sca tcmporarily cxcoeding the ratc of sinking of tho basin,
until a vory shallow dopth was attained whon lime precipitation reached o
poak. Slight pauscs in sedimonta®tion thon could have led to incrcased dopth
and the cessation of lime precipitation to begin further cycles.

No spocinmens werc available from the Ranmoor Member.

Toolcbuc Mcmber

Only onc thin section was available from this momber, but as it is
very consistent in lithology throughout its known distribution it is likely
that tho features observod hore arc typical.

GAB 946. Richmond 9/5117, pt. 731, on the Richmond-Woolgar Road 2 miles
west of Silver Hills Homostead.

The rock is a very palc pinkish limcstonc, tough and impormeable with
a smooth conchoidal fracturc and lacking visible bedding. A fow frogmonts of
Inocccramug arc prosont.

Thin scction cxamination shows the rock is composcd of calcilutite
pellote in a finc calecite cements. Tho pellets arc moderately sorted, averaging
about 0.1 mm. in sizc, and arc generally somowhat ovoid, with a distinct
dimensional oricntation, preosumably arranged with long axecs parallel to the
bedding planc. Thoy have rather vegue boundarice and arc microcrystalline but
structuroleoss, with componcent grains around 0,003 mm. in size. Bosides thoso
there arc numcrous spherical bodies. The larger oncs arc probably solution
pockots, and arc filled with sparry calcitc up to 0.05 mm. or more in grain
sizo. Smellor oncs aro Globigerina tosts (fig. 5). Thero arc scattored bone
fragmonts, occasionally with contrzl cavitics filled with chalcodony. The
comont ranges around 0.01 mm. in grain sizc and appears toco fine to be sporry
comonts it is probably a recrystallized lime mud matrix. It contains some
fine opaquo mattcr, and very rarc fine silt.

Nomo ¢+ polmicrite (Folk classitication).
Discussion:

This speeimen came from a limestonce concrotion typical of those which
characterisc the Toolebuc Meomber in its outcrops. The only change in toxture
which this sccondary devclopmont is thought to have crcated is thc complction
of filling of pores by calcite cement. The cxcellent proscrvetion of the
Globigorina tosts shows that the primory fremework was not affocted. Similar
concrctionory bodies cxist in tkhe Mackunda Beds.

The toxturc secen hero is what onc might oxpect if a calcarcous sand
doposit, such as doscribed by Illing (1954) and Ncwell, Purdy and Imbric (1960)
from tho Bohama Banks, voro lithificd. Illing notod that much of the Bahamen
sand does not have an oolitic structurc, the most common typc boing grains
formed of oryptocrystalline aragonitc. It is suggested that tho Toolcbuc
Mambor doveloped in very shallow, warm waters by precipitation of carboncate,
but that tho preeipitation was not hoavy onough to spoil living conditions for
marinc animals. Newell, Purdy nnd Imbrioc consider that thc cssential couse
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of Bahaman precipitation is the tidal onrush of cool occanic water saturated
with CaC03 onto the Banks, which on warming up and conscquent loss of CO2
causes supcrsaturation, and cvoantually precipitation of carbonmate. Since

the variations of intornal structurc of the sand across the Banks are rclated
to the rogional pattcrn of islands and banks, it is possible that similar
variations might appear in a regional study of this unit, which could lcad
to conclusions as to the location and sizc of possible outlets to occanic
wotors., At this stage it can only be suggested that the origin of Toolcbuc
Mcmber is probably relatcd to o shallow depth of basin ot a timc of poor
tarrigenous scdiment supply and restricted access of oceanic waters.

Allaru Mecmber

Specimens from this member are all calcarcous coarsc siltstones, with
calcite coment ranging from 20%: to 550. Lithic fragments arc important
constitucnts, and rangc from about one fifth to ncarly half of thc dctrital
grains.

GAB 895. Manuka 3/5103, pt. 374, at Varianna Creck crossing, Hughondep-
Winton road, 1 mile south-weest of Uarianna Siding.,

The rock is a light grcy calcorcous coarse siltstone with a vague
bedding lamination. It is non-fissile, firm, and hos an irrcgular fracturoc.

Thin scction oxamination shows it is mede up of well sorted silt in
calcite coment. The silt (45%) averages about 0.03 to 0.04 mm. in grain-size,
and grains arc mainly angular or less commonly subangular, and fairly woll
oriontcd with long axos parallol to the bedding planc. Quartz (6p) is of 2
normal typc, and thorc is plontiful chert (5%). Plagioclasc greoins (8)5) arc
mostly unwcathcred but somc are scricitized, and they commonly show peripheral
rcplacement by calcite. Othor feldspars (12%) arc mostly fresh, but some show
minor kaolinization. Other mincrals include: muscovite (47) and biotito
(minor); glauconitc (ccladonite?) (5%), mostly brownish to grocn and of the
samc size range as othor detritusy and minor scricitic cherty or volcanic
grains. The cement is calcite rcerystallized to about 0.15 mm., occurring as
curved crystals with irrcgular boundarics. Much of it is dcrived from
rcplacement of dotritalgraine oround edges and cleavages.

Nome ¢ colcarcous feldspathic siltstone.
Discussion:

Probably only a small amount of the glauconitc was derived from
altoration of mincrals in transport. Somo partly converted micas arc soin as
in thc Doncaster Membor, but the majority of grains have a coarscr flaky
texturc than is usual in marine glouconite, while somc have radial text
or doublo-layerod groupings of fibros suggestive of a druseg
It is thought that most of it is dctrital cglgdnni
occurring in volcanics and othcr ignoous e
Other discussion on thie member is dealt ﬁ*&\ in iy ncgmt

.-'o-".-.- "

Mackunda Bceds !

Lm
e

1:94.0-""'.“

Spceimens from thoe Mackunda Beds incl carcous finc and very
fine~-graincd sandstones, calcnrcous siltstoncs and silty calecilutites. An
oxamplce of cach is described bcelow.

GAB 806. Meonuka 10/5135, pt. 303, $ milec north of Montone Homestoad.

The rock is a light to mid brown finc-graincd sandstonc, with a strong
but rather disturbod lamination. It is calcarcous and tough with a low
porosity. Therc is o fossil band with numerous single pclecypod valves and
somo gostropods, the valves facing mostly concave upwards. In this band also
are many thin and slightly rounded pellots of light brown caleilutito.
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Thin section examination shows it is made up of a moderately well
sorted lithic and feldspathic sand, with average grain size about 0.14 mm., in
a ferruginized calcite cement. Grains are angular to subangular, except for
rounded glaucanites. Detrital grains make up about 65% of the rock; ocement
30%; fossils and pellets 5%. Quartz (12%) occurs mainly as angular chips,
occasimally showing deep indentations; with lesser numbers of composite
quartzitic grains, some showing strain or bubble inoclusions; a few grains with
graphic texture are present. Plagioclase (25%) occurs as angular to subangular
prisms, mostly broken laths, and few show any alter:tion. Many grains are
deeply indented due to their originating from an igneous source. Many sre
zaned, commonly with strong osecillatory zoning, and the composition ranges up
to about An60. Other feldspars are minor (4%) and include some microcline.
Andesinc (6x) hes a wide variety of textures, somc with coarse phenocrysts in
fine crystallinc matrices, othcrs with devitrificd glass matrices, transitional
towards purc glasses; there is much partial replacement by calcite. Deavitri-
fied glass (8p) is mostly cherty and rather scricitic, commonly with flow
texturc and containing small feldspar laths, or crystals of quartz with rcaction
rims. Glauconite (3%) is cbout the same sizc as othor detritus, and is pale
brownish yecllow to ycllow-grecn, well rounded and commonly ovoid, with shallow
radial cracks and slight shrinkage. About half has the fine mcsh toxture of
marine glauconite, but the rest shows various degrees of textural organisation,
including many with rather shard-like patterns, Typcs with internal pattorms
of some sort aro roferred to celadonite. Hornblende (2%) is cxceptionally
common, and ocours as angular prisms of the normal grecen to brown pleochroic
typo, considorably reploced by calcite (fig. @;. Muscovite and cpidote are
rarc, and thorc are some grains of calcite (3%) which may bc cchinoid frogmonts.
Tho calcilutite granules are made up of a recrystallized clayey and slightly silty
calellutite, the crystals display a rosette habit of growth similar to that
soon in GAB 1017D. The cemont (33;? is brown calcite crystals, commonly strongly
curved, formed from reccrystallization of a matrix accompanicd by strong reo-
placemont of detritua The caleite has becn partly replaced during weathoring
by hydratod iron oxide along cleavages to producc a peculiar radial spoked
pattorn (fig. 6).

Name : finc-grained calcarcous feldspathic sandstonc.

GAB 914. Monuka 5/5185, pt. 622, 4 mile south-west of Windsor Park Homostoad.

The rock is a slightly brownish groy calcareous coarsc siltstone, It
is homogoncous with no apparcnt bedding, very tough with a conchoidal fracture
but a weak tcndoncy to cleave in one dircction.

Thin scction oxamination shows it is made up of coarsc silt in abundant
calcito cement. The detrital grains (45%) are well sorted, with an avorage
grain-sizo of 0,04 mm., and are angular chips or laths with a fair dimensional
oricntation towards tho bodding plane. Quartz (8%) occurs as angular chips,
and grains arc simplc typcs. Plagioclaso (15%) is mostly fresh but partly
rcplaced by calcite on cdges and cleavages; ocomposition in the andesine range.
Other feldspars (10%) have not been distinguishod optically. Volcanic grains
(8#) includc andesitc and chertified glasscs, and arc heavily replaced by
calcito. Glauconite (4%) is mainly light yollowish-brown, rarcly grocnish, but
the usual rounded form is scon and somo grains have shallow radial cracks.
Accessoriocs are very common, and includc tourmaline, cpidote and hornblende,
which shows docp intrastratal solution offccts. Coment (55%) is made up of
coarso ourved orystals around 0.5 - 1 mm. in sizo. Dceply corroded detritals
suggest that the bulk of it formed by rcplacement of thom, but thero may also
have boen somo calcareous mud in the original porcs.

Name ¢ calcarcous feldspathic siltstono.

GAB 675C. Manuka 3/5129, pt. 9-10, on Alick Crock 4 mil.s cast of Colcraine
Homestoad.

The rock is a light khoki-brown to brown silty limcstonc. It has
thin undulating laminac with a small-scale irrcgular cross-lcaination. It is
firm with o low porosity, and manganeso oxidc dondritcs are common.



13,

Thin scction oxominotion shows it is made up of coarsc and finc silt
dotrital crains in low and widely variable amounts, sct within abundant clayoy
calcilutitcs The grains range in sizo from about 0.05 mm. to 0.01 mm. in
diffcront laminac, but ore well sorted within ony band. They arc angular, and
chips arc common. The caleilutito ranges from about 40% to 90k of the rock,
avoreging about 65%. Dotrital mincrals (30%) includot quartz (6%), plagioclase
&1Q%), othor unidentificd foldspars (8%), ruscovite (1%), glauconite fcoladonito?)

2%), chartified volcanics (3%), and andosite (rarc). Manganesc oxide sprays
and iron oxides occupy about S%. The caleilutite is very clayey and palc brown
and dirty in appcarance, with many slightly darkcr brown mottles throughout.

It is slightly rocrystallized in perts, to form a microcrystallinc texture with
gonorel grain-sizce about 0,003 mm. Clay forms a matrix amongst thesc tiny
crystals, and the darker mottlos arc patches richer in calcite crystals. Thoy
probably indicate that a slight clotting nction tock place duacing precipitation
of a limec mud metrix.

NWone t  silty calcilutitc (or silty micritc under the classificatian
of Folk).

Discussions

Tho genoral featurcs which characterise both the Alleru lMember and
Mackunda Bods lithologies arc the abundance of lithic moterial, almost cutircly
of volecanic origin, ond plagioclase derived from breakdown of this materiel.

Tho provenanco is obviously velcanic, chicfly with an andositic sourco.
Accessorics arc much morc common than in lower units, the most significant
inercaso being the nmarkod rise of hormblonde in o number of Spocimens.

Glouconite shows a graduasl change in its intornal structure upwards through the
soquance, which culminctes in a cumpletc chenge from the normal fine mesh toxturc
in the succecding unit. Discussion on the full significance of these tronds
will be doalt with in the noxt scction.

Fiold work has shown thot some extcnsive calcarcous beds in this scquenco
torminatc abruptly, with rounded foces like the surfaces of concrotions, against
poorly calcorcous sendstonc or siltstone beds, with which they arc latorally
continuous. This suggosts that the calearcous coments of these rocks originated
partly or largcly from replacement of non-calcarcous matricos, in which caso
the initial composition of the sodiments might feasibly have been that of
groywackes or sub-groywackes. However there 1s in mostd spceimens cvidence for
considorable roploccement of detrital grains by coloite, suggesting that the
original matrix proportions would havo ot lcost beon much less than arc now
sccn, and a primary porosity might recduce such a figure still further. The author
bolioves that thosc sandstones were in fact doposited with rolatively little clay
matrix.

It is suggcstod that calcium carbonate was precipitated with the
sodimonts, in some instaonces so abundantly as to produce initially a limostone,
as in tho caso of GAB 675C, but goncrally in smaller proportions. This material
then partly rodissolved undor rising prossurcs, and migrated within tho uncon-
solidatod scdimonts for short distanccs, to be doposited in somo beds in
proforance to others. Precipitation may have occurred profcrentially in thosc
bods alrcady fairly rich in limc, becausc of the abundant nucloii available, or
porhaps in thc morc porous sand bodios, bocausc of their lower pore prossurecs
and the resulting drop in CO02 solubility that would occur in fluids entoring
them. Thus theabrupt form of the very celecarcous sandstonc and siltstono beds
is thought to bc duc to an carly diagonctic process of rcdistribution of calciunm
carbonato. Concrotions in the Toolebuc Membor of the Wilgunyo Formation may alsc
have becn developod at an carly stage in the compaction and diagoncsis of thot
unit.
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Winton Formation

Specimens from this formation are lithic, fcldspathic sandstoncs and
calcarcous coarse siltstones,

GAB 847. Manuka 11/5103, pt. 317, on Io Creck 3 milcs cast of Manuka
Homestoad.,

The rock is a light brown, fine to medium-graincd sandstone. It is
friableo and porous, with no bedding traces, but has a poor bedding-plane
cleavage. There arc many promincnt white grains.,

Thin section cxamination shows it is made up of a lithic and feldspathio
sand. It is fairly well sorted, with an avcrage grain-sizc of about 0.15 mn.,
reaching a maximum of 0.4 mm. Grains arc mostly subangular to subrounded,
but somec arc rounded, and thcy ore fairly well oriented with long axcs parallol
to the bodding planc. Thero is almost no matrix, but there arc thin coatings
of hydrated iron oxidc around grains. Mincral grains occupy 15k, lithic grains
65%, porcs 20%. Minecral grains include: quartz (2%), a fow with myrmokitic
toxturcy plagioclasc (10%), in the andesine range, some grains zoncd, and also
a poculiar typc carrying many fluid inclusions with bubblcs, all distributod
and clongated in lincs down the 010 twin planocs; o few untwinned feldspars,
hoavily keaolinizced Ethose are tho white grains seon in tho hand-specimen)
muscovite, biotite (1%). Andesite (40%) hos a wide varicty of toxtures and
compositions, generally showing good flow oricntation of feldspers (£ig. 7)3
the composition ranges from dark iron-rich types to plagioclase-rich typos.
Many grains show irrcgular patches of cclidonite amongst feldspar laths.
Coladonite (12%) rangos from pale bluish grecn to ycllow-grecn and browmish,
and grains are mostly of rounded bulbous form, occasionally with shallow radial
cracks duo to swelling. Ncorly all grains have intormal pattorns of fibraes,
such as laycered banding and sherd-like texturos. Very fev have the fine
pattornleoss mesh texture typical of glauconite, sc at least the grcat majority
can bo rofcrred to ccladonite as in othor cases; but even thosc lacking a
pattorned toxturc may be, and prubebly are, ccladonite. Chert (80) is commonly
scricitic to varying dcgrecs, with vague rclies of altered volcanic texturoes
and probably was dorived from tuffs and volcanic glasses. Some grains arc
8till partly vitric. Claystonc grains (3%) appcar as brown, woll oricntod
clay aggrogates, and thore arc also othor dark forruginized grains, not
idontified. Thore arc a fow hornblendes ond rare garnet.

Name ¢ finc-groined lithic sandstonc.

GAB 902. Manuka 15/5155, pt. 606, 4 milecs south-west of Cooinda Homestcad.

The rock is a medium grey colcarcous coarsce siltstone, weathcred to light
brown on onc surfoce. It is non-fissile, very cven in toxturc, with no bcdding
tracos, and is firm with a smooth rather conchoidal fracturc.

Thin scetion oxominotion shows it is made up of a sandy silt in abundant
caleitc comont. It is moderately well sorted, with an average grain size of
about 0.06 mm. Grains arc angular to subangulor (minor), and well orionted
towards thc bedding plono. Ganeral percentages arc: mineral grains 3050,
lithic frogments 20%, and cement 50%. qmartz (5) is mainly siuple grains but
a few show oomposite textures. Plagioclase (15%) is generally fresh, but there
is heavy roplacement by czlcite. Other feldspars (6%) mostly show no twinning,
but o few grains of microcline can be recogniscd. Biotite (1%) occurs in small
flakes not bent by packing. Hornblende is particularly abundant (3%) and is
2 normal type, occurring as euhedra, but hoavily replaced by cclcite dowm
cleavages. Andesite (10%) occurs in a wide range of types as before, and is
hoavily reploced by calcite. Coladonite (7%) occurs as rounded grains with
common shallow radial cracks, and rather forruginized to o light browm colour.
Chert (3%) is minor, and sericitio types uncommon. There are also rare
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nuscovite, apatite, and sphone. The cament (50%) is an anhedral mesh of small
caloito grains, with average grain-size about 0,15 rm., largely derived from
replacanent of detrital nineralss mnany rolic grain outlines are etill discernible.

Namc ¢ very fine-grained cclcarcous lithic-feldspathic sandstono.
Discussion:

The samo volcanics and plagioclose are scen in the Winton Formation as
in thc Mackunda Beds. This assamblage indicatos a source area composed almost
axclusivoly of volcanics, with 1littlec or no material from other rock provincos
roprosentod. The nearest possible source for this matericl is the Bowan
Basin, and the rosemblance is very close to the lithology cf a wide arca of
rocks in that basin.

Three units could hove supplied the material. The neocrcest, the Theresa
Crcek Volcaonics, is described by Veevers, Randal and Mollan (19615 as containing
flows which arc mainly andesite, and about half is pyroclastics which are
mainly andositic in composition. No rocks stratigraphically overlie the Theroaa
Creck Volcanics. Thoy aro about 250 milcs distant from the ncorest Winton
outcrops, but their proscnt outcrop arce is small and nothing is known of thoir
possible extent, so this source is not fovoured. The Lower Bowen Volccnics

and the Urannah Complex offcr the most likcly source. Malone, Corbett and
Jonsen (1961) notod that flows, mainly andesitc, make up sbout one third of

tho Lower Bowen Volcenics, ond pyroclostics, meinly andcesitic, comprisc about
half the unit. In the Bowen South arca, Melonc, Jensen, Gregory and Forbes
(1962) identificd diorito, hormblende dioritc, hornmblendite, microdioritc and
andcsite as important constitucnts of the Urannah Complex below the Lower

Bowon Volcanics. Thus appropriatc sources for the abundant hormblendc arc also
roprosontcd. Tho Lower Bowen Volcanice has a thickness cstimated at roughly
between 10,000 and 20,000 fect, and with the Urannah Complox suffored scvere
toctonism which would have cxposcd thesc rocks to heavy crosion. The noarost
outcrops today arc about 300 miles ewcy from the Winton outcrops, o short
distance indced for material to be carricd from a high mowntain range and still
be fairly frosh on arrival. More distant from this arca, the Bulgonunna
Volecanics oast of the Anakic Inlicr also prescnt o feasible source, but distonce
-nd the presence of intcrvening rocks not reprosented in the Mackunda and
Winton scdiments mokes them unlikely zs o source.

The difficulty found in rccognition of glauconite in the Allaru Member,
fackunda Bods and Winton Formation has already been mentioned. A wide range
of colours and intcrnal textures was found, ronging from tho usual micro-
crystallinc toxturc, to shcaves of fibres with a shard-like cppearance, to
obvious covity fillings, such os concentric, curved baonds of fibros and double
loyorod groups. Although Wermund (1961) has recognized vermicular and mono-
crystalline toxturcs in morine glauconite, thesc other types of orgonization
have not boon rccorded. On the other hond, ccladonitc, which is considered to
be mineralogically -identical with glauconite (Lozaronko 1956), has been
dcscribod from o wide variety of sourccs, including basalts, voeins ond nests
in mctamorphic rocke, and also from zones of intensc hydrothermal altoration
in ncpholinc syenites (Semenov, 1959). However, with the wide range of
toxtures secn horc, it was not possiblc to put a clear division botwoon grains
which could hove had such origins and which o morinc origin. Porhops many
groins bogen as ccladonite, and continucd to swell under water, to producc
intcormedinto toxturcs and lobatoe forms. In any casc, no conclusion can be made
for o marine anvironment for the higher units studied based on the prescnco
of this abnormal type of glauconite, cspecially in the case of the Winton
Formation, for which othor ovidenco points to torrestrial dcposition.
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Glendower Formation

Spocimons from this unit arc very poorly sorted sandstoncs, showing
ovidence of silerote development.

GAB 1026D. Hughenden 8/5159, pt. 51-52, from o measurcd sccetion about 10 nmilcs
north-cast of Worwombiec Homcstead.

The rock is a croam, silicified sandstoncs It is poorly sorted, hord
and impcrmeable, but has a few isolated cavitics lincd by white clays.

Thin scotion oxamination shows it to consist of a very poorly sorted
quartz send in abundant siliceous matrix. The quartz (40%) is angular to
subangular, rarcly subrounded. Coarsc quertzitic toxtures :wce very common,
many with unduloso cxtinction, and the grain-sizc averages about 0.25 mm..

There arc rarc cherty grains, and also sphene. The cavities are lined by

a pale ycllow-brown phyllosilicato, o soil "cutan'"; it has grown in laycrs
porallel to the cavity wzlls. The matrix is o fine mesh of eryptocrystalline
silica, with numcrous shrods of the samc cutan giving it an overall pale brovmish
tint.

Name : medium-grained quartz sanistonc.

Discussion:

The poor sorting of Glendower scdiment is duc to the combined offoct
of short tramsport distances plus wcak sorting power of strcams. This contrasts
with tho bettor sorting of thc White Mountains sonds, which was attained by
strong currents cvon though tramsport was very short, becnuse the currents werc
strong cnough to lift grains and winnow thoem. Glondower sand, on the other
hand, was probably mostly moved by traction along strcam bottoms, and consc—
quently unable to bo winnowed. High maturity of the scdiment is mainly
inherited, duc to its dcrivation from precxisting sandstoncs such as the Gilbexrt
River Formation and Whitc Mountains sendstonc.

CONCLUSION

This study hos shown that o morked change in scdiment sources took place
after deposition of the Gilbert River Formation. That unit and the White
Mountains sandstone had their sources in ~cid metamorphics with abundant
mylonitizod zoncs, mainly to thc north and west of the proscnt outcrops.
Scdiments of the Wilgunya Formation, then Mackunda Beds and Winton Formation,
camc from cndositos ond rclated volecanics of the Bowen Basin to cast and south-
cast of the outcrops studicd. During this period, glauconite in thesc units
showed tws types of intcrnal structurc. Initially, in the Doncaster Mcmber,
it was formod mainly from muscovite, but matorial present in higher units is
probably mainly dotrital ccladonitc derivod from alteration products of the
volcanics.

A consistont featurc of the merine Cretaceous scquence, although varying '
in amount in diffcront units, is the procipitation of calcium carbonctc that
accompenicd scdimont deposition. This is probably rclated to shallowncss of
the son plus rostricted outlets to actively circulating oceon waters. Aftcer
doposition, calecitc appears to have boen concentrated in some beds during oorly
dingonesis, to producc the numorous sharply dofined thin calcarcous sondy or
silty beds which characterisc the scquence in its outerops.
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APPENDIX A

LIST OF SPECIMEN FIELD NUMBIRS /ND REGISTERED ROCK NUNMBIRS

Specimen Number Registored Rock Number
GAB 875 13128
1029 13129
10374 12794
1037B 12796
1037D 12798
1037G 12801
861 13130
1037H 12802
1037L 12805
1017E 13120
6958 13113
827 12610
1017C 13118
686 12751
946 13109
895 13110
806 13107
914 13105
675C 12793
847 13124
902 13103

1026D 13099
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TABLT 1. PTRCINTAGE ESTIMNATES

. , plagio- other . . lithic glauco- —_— accessory  othcrs and _
R DRSS, [P clasc  feldspars "%  grains  nito matrix - eement i) orals  wnidentifiod POTOS
Sandstoncs of 875 50 rare ) 30 10 5
Whitc Mountains 1029 35 e 5) 60
10374 40 15 10 35
Gilbert 1037B  inportant (no estinctes made) ma jor
constituent constituent
River 1037D 50 30 20
10376G 85 3 12
Formation 861 90 : 3
1037H 40 2 45 10 3
1037L 80 1 4 8 T
TR— 1017E 5 (NG P 2 20 70
Formation : 6958 (=~ i B o o e e ) 15 55
— 827 no estinates made
Momber 1017C no cstimates made
Jones Valleoy
Mcmber 686 - 2 10 3 45 20
Toolcbuc ¥ember 946 no cstimates made
Allaru Mcmber 895 11 8 12 4 5 g 55 5
s 806 12 25 4 14 3 {f 30 4 8%
M;eds - - 5 15 10 8 4 55
675C 6 10 8 1 3 2) 65 5
Winton 847 2 10 1 1 65; 4 20 1
Formztion 902 5 15 6 1 20 50 3
Glendower 1026D 40 55 5
Forpation

¥ includes illitc. x includes 5% fossil frogments. # includes somc ccladonite, identification uncertain. 4 includes celcdonite.
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