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TLTIONS

The esrliest recorded geologicsl work on the area covered
by the finilya four-mile sheet wee that of Woodward (1907) who
exmiined the country north of the 2inllya River snd noted the
limesetone on the west flank of the Girslia Antiecline, In 1909
A, Gibb Maitland described the Carboniferous end Scrmian
succession in the srea dralned by the Gascoyne, Lyona, Hinily=s
and Lyndon Rivers, but referred the whole seguence to the
Carboniferous.

Geologiats of 0il Search Ltd., under D, Nale Condit,
examined the Carnarvon Basin in 1932, 1334 and 1935. Raggatt
(1936) deseribed the stratigraphy of the Permian in some detail
and subdivided the Cretaceous sequence, Raggatt and Fletcher
(1937) examined the fauns of the Permian of the Carnarvon Basin,

Teichert did deta.led stratigraphic work in the Wandages
area from 1938 to 1940.

Geologista of the Bursau of !Minersl Jesources mapped
the dinilya Sheet from 1948 to 1351, using R.:\.A.F. serisgl
photographs.

*hg present sheet is entirely the result of the mapping
of the Bureaw geologiasts alihough much of the stratigraphie
nomenclature is adepted from Raggatt's and Teichert's work,
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The ares covored by the dinilya four-mile gheet consists
of coastal plains at two levels, the higher at 9500 to 1200
fuet above sea level ~nd the lower from the coast to about 600
feet above sea lavel, The tuoc plains are separated by a steep
scarp from 100 to 400 feet high, Both plains slope very gently
towerds the comst. The higher plain in this ares . very much
digsecled, so that only isclated remnantes incicate the extent
and level of this older surfsce., Typicel remnants are the
surface of Moogooloo, of the mesas e2sst of Willismbury Homestead
and the top of the Blasck Zange. The low level plain occeupiss
the greater part of the area, The area between the coast and
#doogooloo Eangs is probably mainly a plain of marine erosion
in which the very gently 4igsping Cretesceous sedilasnis have been
truncated on the area east of the coast for about 40 miles, a
thin veneer of Tertisry sediments has been de»si<ed on this
erosion surface. The chape of the coasst and of the Salt Lake
is determined largely by the configuration of large gently
dipping anticlines in the Tertliary limestone, The area of the
low-levasl plain eastward of the {oogooloo Range is neinly a
plain of river and sheet erosion. The sedimentary bedrock is
exposed or covered by a thin layer of sand or alluvium,

The scarp between the two plains is generally very steep
and in places precipitoua. The resistant lateritized surface
of the high-level plain forms the cap of the scarp, the rate
of erovsion of which is controlled by the erosion of the under-
lying roc“s so thet a steep scarp is naintained,
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The main rivers, the Yannerie, Lyndon end  iinlys rise
nesr the eastern margin of the erea, in the 3lack Range which
gepurates the (raina-e of these rivers from that of the Lyons
River., Althyugh they rise in the srss of outerop of Pre-Cam-
brien rocis, they are probsbly not very old stresms, .t the
tiwe of cmerpgence of the Merlinleigh Sendstone the whole srea
was probably a gently vest-sloping coastsl plain on the surface
of which the ancesiors of the present rivers established
courses consequent to the slope., These siresms are superim-
posed on the structure of the bedrock so that, slthough their
direction of flow agrees in general with the d.rection of dip
of the sediments, they are not true conseguent streams in
relation Lo the Jermian strata, There has bcecen come late
minor entrenchuaent of the rivers psrtic.ilerly the Minilya up-
stream of the Yandagee 411l Frult and the Lyndon upstresm of
the tia Mia Fomegtend, This rejuvenation is believed to be
dus to uplift of the esstern block along faults. It is possible
that the elevation of the high-level plsin was produced by
movexment glong thecs same faults, st mn errlier (7 post “iocens)
time,

Large parts of the surface are occupied by longitudinal
(seif) sand ridges. The send forming ihese ridges is of two
main kinds - the residusl sand developed at the curface of the
laterite profile on the high-level plain snd the deposited
sand of ths low-level plain. inor importance is ssnd produced
by weathering .f sandy formations exposed on the low-level plain.
Though t=e s:snd is of diiferent origins, the s-ud :idges were
probably sll formed at the scme time during one of the very arid
stages of the ~leistocene. The srnd ridges are now fixed by
spinifex and low scrub vegetation,

Around the shores of 58lt Lake sre a number of low ranges
which are young fold ridges, oroduced by the upfolding of
Tertiary limestone et & late period. 1n the l'inilya sheet area,
these folds have been nsmed CGnarraloo Lrrroora (on the west side)
Chargoo, Gerardi, Chirrida, Minilya end Homestead (on theeast
gide of Salt Lake). The breached Giramlia Anticline, with
Cardsab.a Creek flowing south slong its axisl region, has produced
cuestas on its west flenk, The main east-facing d4ip scsarp is
referred to as the Girslia Range. The Chargoo is z1s0 a brsached
anticline,

The Srlt Laze is & cut-ofi arm of the sen, owing its form
to the gynclinal structure of the Terti:ry limectone between
the anticlines on either side,

STATIGRAPHICAL NOTSNO - ATULS

RBock units are named sccording to the Australian Code of
Stratigraphical Nomenclature, All names used have been form-
ally establlishsd (Condon, 1954). The precise age of wmany of
the rocx units is still in doubt; where there isany doubt about
the age determination 2f a rock unit the sge name is queried.

ET.ATIOL: HY AU SALAE RTOL O

're~Cambrian,

Very little geological work has been done 2n the Pre-
Cambrian rocks of this sheet, The distribution of rock types
gshown on the shect is lergely a result »f air-photc interpret-
ation based on one traverse by {.A. Condon from Lyndon to
Maroonah and the inforustion gathered by the Buresu geclogists
along the margin of the ’alaeozoic aediments.

The Xre-Cambrign rocks cover Lhe eastern )art of the sheet
aree and are bel.eved to form the floor of the i’mlaeozoic sedi-
wentary basin,

Although it is lizely thaet all the ’re-Cambrian rocks in
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are of Proterozoic age, no detailed structursl work has been
done to determine relative agss snd no radioactive dating has
been carried out. }or these reasons the roc<es in this srea
haves been mapped according to their lithological grouping
without reference to relative age relstionships,

Crystalline schists cover the larger part of the aresa.
Bilotite schists are very common and nuartz schist, hornblende
schist and tslc schist are important felspar bands alternating
with biotite rich bsnds so that the rock is close to a gneiss.
This sppesars to be sn sxample of 'granitization' for, on the
road between Lyndon and Maroonah, there is a range in types
irom schist through the gneissose types to granite which outcrops
only in smell areas., JThe aerisl photographe show a large f{olded
structure in the schist, with asymmetrical folds having sxes
near north-south, The structurs in the schist is indicated by
the trend-lines, sieiched from the aerial photogrsphs, Thuis
structure has not been checked in the field. The schists are
probably the oldest rocks exposed in the sheet area,

The other main roek type in this arsa is granitiec rock,
ranging from gneissic granita to massive granite, W%West of the
north-gouth “ault west of ' yndon Homeatcad, ths granite is
mediuom grained bilotite granite, somewhst gneicszic, East of
¥illiambury Homestead north and south of the inilys Kiver,
the granite is cosrse grained and gnel:csic, Some of the smsller
masscs of granite, e.g. those 16 and 24 miles east north east
of Towera Homesiead, appear to be intrusive into the sch.st
discordantly. The boundary bastween granite and schist in most
other places is vory indefinite, indicating the transitional
boundary between schist &nd granite,

A belt of sediments up to four miles wide extends from
16 miles north north east to 15 miles east of Lyndon Homestead.
These sediments include well-cleaved slate snd slaty limestone,
quartzite and tuff or greywacke, They ars well indurated but
little mstamerphosed. The dip is mainly stesply to the east
but there may be isoclinsl folding. Cmall drag folds on the
road from Lyndon to Msroonah have a steep plunge to the south,
It is likely thet thege sediments occupy & syicline in the
schist but, although the boundary of the sediments .s roughly
concordant with the trends of the schist there may be an uncon-
Tormity between the schist and the ummetamor.hosed sediments,
It is unlikely that the boundsry is a fzult,

uartz reefs, sowe of grest length and rypreciable thick-
ness cut the schist, granite and ummstemorphosed sediments,
Amphibolite dykes cut the schist and granite, $#0ld and Galena
are reported from Lyndon Ststion but the yrecise locrtion of
the deposits is not known.

Devonisn

The oldest jslasozoic rocks exposed ln this sheet area
are devonian in sge. They rest unconformably on the 're~-Cambrian
schists and granite, The gurface of unconformity is & mature
ernzion surface, with sufficient reliecf to produce variations
in the thickness of the beasal isnnyarra Greywecke from a few
feet up to about 300 feet, This basal formation reflects the
lithology of the adjoining bedrouck, being srkosic in contact
with granite end & greywacke where it ie near schigt. The
Middle Devonian Gneudna Formation, of hard snd friable calcar-
enite and soft siltstone contsining Camarotoechia, Atrypa,
Cyrtospirifer, Wautiloidea, Rhynchonellids, stromatoporoids snd
corala, conformably overlies the Nannyarrs CreywackXe, Ther: is

a conformable, transitional pamssage upwards into the iunabla
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Sandstone, consisting of clean Jjuartz sand.tone from 1700 to
1920 feet thick., Lepidodendrold plant fosusils have been found
2% the bese in one place. The passage upwards into the Willar-
addle Formation is conformsble and transitional., The %illar-
eddie Formatlion consiste of greywscke, silistone, sandstone

end conglomerate, 980 feet thick.

Carbonifercug

The Yillsreddle Forwmation grades up into the Lower Carbon-
iferons "oogooree Liuectone wvhich is sbout 1000 fest thick.
Several fogsslliferous beds contain pleurodietyuws, Syringopora,
§zr1ngo§§x§ig, Khipidomells, Spirifer, Athyrig, Strepto nchus
an ame T

rotoechisa, he lower pert of the formation is thin-
dbedded limestone with clastic intercselsation, the upper part is
thicr-bedded limestone with few beds contuining eilicified

fossils, and much nodular chalcedony.

Sonformably overlyling the “doogooree Limestone is the Willisme
bury Yormation, consisting of pebbly greywacke, siltstons and
conglomerate from 90 . to 1230 feet thick. No fossile have been
Tound in thie formation, This formation is characterized by
thae ebundsnce of black chert In the peb .les snd sand grains,
by very large-scale cross-bedding end rapld westward convergence,
It is possibly a deltaic deposit,

freading upwards from the Tillismbury Formation is the
Tindegindy Formation, consisting of cosrse to mediun greined grey-
wacke with intercelated thin oolitic limeutons beds about 260
feet thick., The limestone beds contain erinoids, athyr.d,
rhynchonellid and spiriferid brachiopods, gastropods, nauntiloids
end ostracods., Although the Yindagindy has besen tentatively
referred to the Uppsy Carboniferous, the presence of an importsant
erosional unconformity between it and the Permian Harris Sand-
stone indicates that it is more likely to be Lower Carboniferous,

Permian

Harris Sandgtone, <Clean quartz sandstone contalning
Lopldodongroiﬁ pleni remalns disconformably overlies the Yinde-
gindy Formetion on ¥Williembury snd )Moogooree Stations, This
Harris Sandstone is sbout 300 feet thick, It is not present
farther south and east where the Lyons Group rests direcily on
the Carboniferous, Devonian and Pre-Canbrlan,

%*Qgg Gr%ug. ‘The Lyone Group ics the se juence of unnamed
form-tions related genetically to glsc.iation and consisting of

izarine glasciel sediments, greywacke, siltstone, varied sedi-
merts aud quartz greywecke with thin csicareous beds containing
marine fogczils, conformeble absve the Harrls Sandstone snd below
the Cellytharra Foruation, The maximum measured thickness is
4600 fest west of Williambury; along the Lyndon the exposed

upper part is &0 much thicker than at VWillismbury that the total
thickness muet be grester than 5000 feet, Fossils include
foraminifera fenestellid bryozoa, spiriferid brachiopoas, crinoids
including Csleceolispongia, solitary corsls, gastro.ods, pelecypodse.
Current pdiaeontological work ruggests that the Lyons Group
renges from the Sakmarisn to Artinskian Stage,

1 rrg Fo tion. Conformably overlying the top of
the Lyons Group, the Callytharra Formetion consisis of very
foesiliferocus hard snd friable sandy end silty calcarenite, and
calcilutite, Within the :theet area it ranges ln thicknecas
from 423 feet south-south-west of Wiliiambury to 755 feet 13
miles east ~f fia Mla Homestead, Foesils include Foraminifera,
solitary corsls, blastoids, crinoids (C:leeolispongis and other
genera), bryozoa (many species and very meny individuals),
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brachiopods, (Chonetes, Neospirifer, Spiriferells, S t
Jleiot idina, Phricidothyrie, Dictyoclostus, lLincproductus,
Streptor ) pelecypods, gastropods (Warthis, Ptychowy

_ oids and a single goniatite (cf, e 18).
The age 18 probably low in the Artinskian Stsge, Between the
Csllytharre Formaation and overlying formmations is sn erosional
uneonformity. In the northern zart of the cutecrop the discone
formity may be very small but :outhward the upper yart of the
Callytharra Formstion has beczn eroded o5f£f prior to ths despos-
ition of the overlying formation,

Cordalis Greywacke. North of the Minlilya River, the
Cordalia Greywacke -~ up to 200 feet of laminanted gqusrtz grey-
wacke with calcarecus lenses - disconformasbly overlies the
Callytherre Pormation,

Eggzggggiégggggggg. Conformebly overlying the Cordslis
Greywacke north of the Minilys Elver and disconformably ovelre
lying the Cellytharrs Formetion south of the #dinilya River is

¥Wooramel Sandstone - c¢lean qusriz sandstone ranging in thicke-
ness from 170 feet to 250 fest,

Group. The Byro Group, comprising Coyrie Formation,
¥allens Greywacie, Bulgedoo Shale, Cundlego Formstion, Quinnanle
Shele, Wandapg:e Formation, Norton Creyuecxe and Beker Forma-
tion, 1s a lithogenetic unit characterized by martz greywacke,
carbonaceous silisions and carbonsaceous or bituminous shsls.

Coyris ormation. A sejuence of siltitone, shale and quartz
greywacks with merine fossils conformsbly overliss the Wooramel
Sandstone, The Coyrie Formation is poorly exposed in ths sheet
arsa, only the lower .art being well exposed in the scarp faces
of Moogoeloo, and F~55 and in a small ares 9 miles west-south-
west of Williambury., XNo fosslils have been found in this forma-
tion in the Yinilys sheet area but s little to the south a
varied but rather dwarfed feuna is found. Fossils include wood
snd Gangamopteris leaves, Foraminifera, bryozos, crino.d stem
oseicles, Calcesoligpongis plates, brachiopods, pelscypods, small
gastropods, sunll straight and large colled nautllodds, iPropin-
acoceras, and a trilobite.

Kone of the foscsils is a goof guide fossll but the assen-
bla:-e ls very different Irom that in ths Csllytharra Formstion
and similar to that found in the ¥Wandagee TFormstion. The age
is therefore probably Artinszkian.

The Coyrie Formation cannot be directly correlated with
formations outside the Cernarvon Sasin but provably has about
the ssme stratigrsphic pogltion as the Irwin :iiver Cosl licagures
or part of them,

alle G acke, The Hallen: Greywacke is the formation

of wmartz greywacke conforiable betwesn the Coyrie Yormaetion
below and the Bulgadoo Shale ssove. I1¢ is not well exposed

on the Minilya Sheet - the only large outcroyps sre 11 miles

east of 1ia Mia Yomestead and st Burna Burna Hill, The thickness
on the Lyndon ls ab.ut 700 feat, At the type seection Just scuth
of the soutrern margin of the {inilya Shzet the thickness .s
517 feet., Yossils include pelecypods and spirifserids with
streptorhynchids snd gastropods,

Bulpedgo Shale. The Bulgasdoo Shale consists dominantly
of carbonaeeous shale and giltstone with minor quartz greywacke,
limestone and evaporites, It .s conformable between the fallens
below and the Cundlego Formation above, 1t outcrous along the
1inilys Nliver betwesn iilddslya Homentead and Cundlego urossing
end in faul! blocks to the zouth west of this stretch of the
river. A smsll ares of ocutcrop is north of the Lyndon RiverlD
miles east of {ia ilis Homestead, Becsuse of the faulting in
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the area of ocutcrop, no relisble thicknessas ure known from

the area of the liinilys Ch.st., Immedletely south, &t the typs
section the thicknees isg 326 feet, roassils =2re tew ia npumper
2f s pecieg and individusls, They lnclude forawinifera, bryoczos,
corsls (Thaumnopors) crinoide, Chonstss spiriferlide aand prod-
aectids, peleecypods, gastropods, nautiloids and ammonoids
(Pgeudoschistoeerag) and the shark Helicoprion.

Cundlego Formation. The Cundlego Formstion consists of
Tine-grained lamingted gquariz greywacke with calcarsous lenaes,
and carbonaceous sgiltstone. It is conformable between the
Bulgadoo ikrle Lclow and the ,uinnenie tShele mbove, It is 1( 90
fezet thick st ths type section 1 mile south =pst -f Cundlero
well on ‘he ¥inilya River, On the Lyndon iiver it is at lcast
1250 feet thick. Fcssils include forsminifers, bryozoa, erinoid
stem ossicles, brachiopods (mainly Choneteg and spiriferids),
gagtropods, pelecypodz and corals,

Guinnenie Shale. The Qulnnanic Shale consiats of carbode
aceous shele snd minor guartz graywveaecke couformebla between the
Cundlego Formation below =nd the Wandagee Formation above, It
is 515 feet thick on the “inilys -iver and {00 feet at ths hesd
of Norton Creek (to the south of the finilya Sheet). Therse
is a facles variation socuth-casiward towards the Cundlego
Formation type, lossils include foreminifera, Calceglispongia,
brachliopods, 3ellerophontidae, Aviculopectinidas nnd Permonaut.

ilug.

¥andggee Formgti%ng The "andagee Formation consists of
yuartz greywacks, siltstone and thin heds ¢f limestons and
evagorites, It is conformable between the Suinnanie Shale below
and the Norton Gresywac':e above, The thickness of the type
secticn in the {inllyes Syacline on the 'finilya River 2 miles
west of Wandagee Nlomestead is 425 fecet, The outcrop area in
Aipilya Cheet is confined to Wandagee Station between the
dipnilya River and Barrabliddy Creok, The Wandapgee Formation
ineludeg many very fossiliferous beds, nsrticularly in the lower
part, Fossils include Caplceolisponsia Negspirifer, and other
brachionods, torsminifera, bryozos, cobals, pelecypods, CAStrO-
20de, a monoids and nautiloids. The Wandapgee Formation may be
correlated with the Noonkanbah Formation of the Fitzroy Basin.

dorton Graywgcke. The Norton Graywacia consists of thin-

bedded greywacke and quartz greywacke coanformable bstween the
Wandagee Formation bslow and the Baker Formation above. The
type section is to the south of the {inilya Sheet, In the
#inilya Sheet arss, the only outcrops of the Nerton Greywacke
are ia vhe dinilya Syncline oo the north side of the Minilyas
«iver and in the Cuoolkilya Syneline betwezn the river ead
wandsagee 9411, In this sres it is 180 feet thick, Fossils are
restrictsd to a few beds and include pelecypods, brachiopods,
geatropods and Calceglisugapia. 1t is now raasonsbly certain
that the .Jortomn Gresywacis msy bc co:relsted with the Nalbvia
Sandetone (Teichert, 13550). It may bs correlated with the
upper part of the Noonkanbah Formstion of the ritzroy sasin.

elbig Gre -z@, The Neme *Nalbls Sandstone' was used

by Teichsr - o replace the intormsl neme ‘*Schigodus®
beds's As the type locality (Teichert, personsl commmnication)

north of Jandagee “i1l1 is in ¢ feult block snd the exposure is

g0 poor as t0 make relations to the rest of the ssgusnes doubtful,
the nsme can bs wyplied only to those ocutcrops in the \iandagse
Hill srea where the tchizddus coruinites exposed in the type
locality asre exposed, Although, from the evidence of the

ssquence north of Paddys Outcamp (scuth of the :linilya Shcet),

it is reasonably certain that ithe Nalbis reywscke may be
correlsted with the Y.rton Greyuacks, ths pressnce of {chizodus
corguinitea in the Godikilya Greywacke snd the correlationm in
heavy mineral content between the type Nalbia Greywacke and the



‘Srneline, Sparse fossils include Chonetes,

:?hﬁ Baker Formation which is the uppermost fonmatvbn of tha
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typs Conlkilya Greywacke léave some rasidual doubts on the
validity of the eerrelation,

Baker Fo tion. Tbs Baker Formation (Condon, 1954)
gconsists of silistone and laminated quartz greywacke conformable
between ithe Norion Greywacke below and the Coolkilya Greywacke
above., Exposures in the Minilys Sheei area are poor., 1t
outerops in the Minilya Syncline and on the flats immedistely
aast of Wandagee Hill, 1I% is 150 feet thiek %n the Minilya

inoproductug, bryozea, pelecypods, gasiropods,

Byro CGroup may be correlated with the uppermost Noonkanbah
Formation of the Fitzroy.

Kengagz Group. The Kennedy Group consists of dominantly
arenaceons sedimentis conformably overlying the Byro Group,
(Condon, 1954). The formations comprising the Kennedy Group,
in sscending order, are: Coolkilya Greywacke, Mangaﬁan Sand~
stone, Binthalya Subgroup, :

: reywacke, The Coolkilya Greywazks the lower-
most fenmation of the Kennedy Group, consists of. thinnbedded
quartz greywacke with calcareous beds and msny: fbssiliferoua
beds, The only g6 on the Minilya Bheet where this formation
is sxposed is on Wandsgee Hill, There only the upper part of
the formation is exposed, although this was Teichert's type
loeslity (personal communication). An amended type section om
the norih wegtern end of the Kennedy Range was proposed by
Ceondon (1954). Only the upper 308 feet of the formation is
exposed at Wandagee Hill although it is likely (from consider
ation of air-photo patterns) thet the total thickness there is
about 600 feet., Fossils include pelecypods, gastropods, brach-
iopods, ’ﬂﬁ&eeliafim*ia, bryozoa. Socme of the diagnostie ,

‘ & » ' ) - which were reported as coming from
the Coolkilya ﬁreywaeke -Tezchert 1940, 1942, 1951) most
probably came from the Nalbia Gmeywaakc. The Coolkilys Grey-
wacke is very similar lithologicslly te the lowermost Liveringa
Group of the Fitzroy Basin and the fossil content confirms that
correlation., It is probable that the age of the Coelkilya
Greywacke is younger than Artinskian, probably Xungurian,

Mungadan Sendstone. The Mungadan Sandstone (Teichert,
1950, defined by Conden, 1954) consisis of thin-bedded medium -
graimeﬁ guartz ssndstone conformeble betwesn the Coolkilya
Greywscke below and the Binthalya Subgroup above, The type
loeality is on the east flank of Wandagee Hill in the only
srea of uutaﬁap of thke formstion in the Minilys Sheet ares,
There it is 145 feet thick. Fossils are Very rare, ineluding
pelaaypaﬂs and Serpul _

Binthaly : up. The Binthalys Subgroup (Condon, 1954)
is the raqp&nee af arenacecus formetions in the Kennedy Renge
eren, the basse of which rests conformably on the Mungaden Sand-
stone, Only the lowermost part of this seguence is exposed in
the Minilya Sheet ares, on the top of Wandagee Hill, Only 30
feet thickness is exposed aml no fossils have been found. Coarse-
grained quartz greywacke forms ihe base and is overlein by
medium-grained thin-bedded quartz greywacke. This is the
youngest Permian formation in the Minilya Sheel area,

$JURABSIC
Curdamuda Sandstone. A emall exposure of fossiliferous

sandstone was described by Teichert (1940) as oceurring in a
fault block between (Cretaceous and Permian sediments.

Examination by the author hes shown that, although there
is much faulting in the area, the Curdamuda Sandstone resis
unconformably on an uneven surface of Permian sediments end is
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econformeble beneath sandsione of thesams type as in the 3ird-
rong Formation., The foeslliferous lenses are found in small
hollows on the surface of unconformity.

As there is no loecal or regional evidence of a breask in
sedimentation between the Curdammds Sandstone and the Lower
Cretaceous Muderong Shals, the Middle Juassic age of this
formation is doubtful, A

B QUS

The Cretaceous System sxposed in ths inilya Sheet area
comprises the following stratigraphic units, in ascendingzsorder:
Birdrong Formation, Winning Group (Muderong Shale, Windalis
Radiolarite and Gearle Siltstone) and Xorojon Calearenite and
Hiria ¥Marl of the Cardabia Group.

Birdrong Formstion. The Birdrong Formstion consists of
quartz gsandstone, glauconitie sandstone, quartz greywacks and
slltstons resting unconformably on the Permian or conformably
ggﬂt.bn Curdasmda Sandstons and conformably beneath the luderong

8,

It outcrops near Curdamuda VWell on tie ¥inilya River snd
in the ares betwsen Kisliwibri Creek and Lyndon River at the
base of the mesas, As it forms the mein artesian aquifer of
the Carnarvon Basin it ie known in bores throughout the western
part of the bssin, The Birdrong Formetion is about S0 feet
thiek near Curdemmuda Well, more than 40 feet in the XKialiwibri-
Lyndon area, 87 feet in Manberry No.l Bore, 54 feet in iia Mis
No.l Shed Bore, 23 feet in Gerardi Bore, ¥in Station, and
132 feet in Centenary Bore, Cardabia Station (just north of the

Shest boundary).
The only fosslls found ere pieces of silicified wood.

This formation includes the oil ssnd at Rough :ange Bore
No,l batwsen 3505 and 3622 feet, and as it continues under the
western part of the basin from there to ifurchison River it
mast be regarded as an atiractive drilling target for oil wherevar
atructure is suitable,

The Birdrong Formation is correlated with the Buite Sand-
stone (Clarke and Teichert, 1951) of the lower ''urchison River
area.

W. The Muderong Shele (Condon, 1954) consists
of bentonitic 8, “laystone and siltstone, It ias conformable
between the Birdrong Formmation below and the Windalis Radio-
larite above,

The Muderong Shale outcrops near Curdamuds Vell on the
Minilya iiiver and at the base of the mesas at the north snd
of the Pleiades and is exposed in the sxcavation of the Cundy

Dsm on Wandagee Station. Its thickness is sbout {0 feet near
Curdamuda Well on the Hinilys River amdl 40 feet in the area
asouth of Windalia Hill,

The only fossils soc far found in the Huderong Shale are
radlioleria and forasminifera wvhich indicate an upper Albian

age (Edagell, 1952).

The Yuderong Shale forms the eap rock to the artesian
aquifer and oil sand, the Birdrong Formation.

¥ Radiolarite. Ths Windalia Radiolarite (Condon
et al,, 19 consists of radiolarite, silty and sandy in places,
and thin beds of chert. It is conformable between the luderong
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Bhale below and the Gearle Siltstone above, The type section
of the formation is at Windalis Hill where only the lower
part of the formation is exposed.

The lower part of the formstion is exposed in Phe Pleiades,
near Winning Pool along the banks of the Lyndon nesr Mis Mis
and along the Minilye River west of Gurdsmuds Well., The upper
part ig exposed in the axial part of the Giralia Anticline,.

No complete sections of ithe formstion are known in outcrop.

Bore logs indieate that the thickness of the Windalis Rediolsite
is about 170 Teet near Mis Mia and about 210 feet 12 miles

west of Winning.

Foraminifera and radiolaria are abundani, smmonites,
belemnites and molluscs are rare, The microfossils indicate
'&hat the age of the Windalia Radiolarite is upper Alblen

dgell, 1952) bul the ammonites suggest a Cenomenian age
Brunnschweller personal cemmunication).

The Windalia Raﬁiﬂla&*iﬁe is correlated with and is similar
to the Thirindine Shele (Clarke and Teichert 1951) which out-
erops in the lower Murchigon River ares,

: 8. The Gesrle Siltstone (Gmﬁaa et al,,

A - ists of soft dark bentonic ailistome and claysione
wit& hari‘%ea in the upper part, ZThe formetion conformauly over-

lies the Windalia Radiolerite and is overlain disconformably

by the Kam:m Calcarenite,

§ In the ares of the Emilya Sheet, the Gearle Siltestone
outerops in the axisl ares of the Qiralia Anticline, in the
lower psrt of the rise west of Chinkis Creek and in the excav-
_ ation of Warrarie Dam, Wandagee Station. On Giralia Anticline,
east of Remarkable Hill, the Tormation is sbout 535 feet thieck;
~ in Centenary Bore it i possibly 1150 feet thick; and in the
Warrarie Dem area pwsiblgr 200 feet thick.

ywmmmm and radiolaris are abundant throughout ths
formation. Belemnites are plentiful in the lowermost part
and a few pelecypods are present. Although there is some doubt
on the precise age correlstion of the Gearle Siltstone, it 1is
possible that it is of Cenomsnisn and Turonian Age.

ap. The Cardabia Group (Condon et al, 1954)

: jomi: 1y of clastic ealcareous sediments. It discon-.
formebly wariiae the Winning Group and disconformably underlies
the Giralia Calecerenite, It comprises the Korojon Calcarenite,
Hiria Marl, Boongercoda Greensand, Wadera Caslecarenite, Pirle
Calecarenite, Ceshin Calcarenite and Jubilee Calearsnite, These
farmatisns range in age from Sw@mim to Danian,

garenit The Kwe;en Calcarenite consists of
- frisble an “aré w i e and cresm calesrenite and caleilutite
with sbundant fragments of lnocer . The formation discon-
formably overlies the Gearle Silistone and is overlain discon~
formably by the Midas Marl,

In the Minilys area, the thickness of the Xorejon Calear-
enite is 130 feet immediately east of Remarkable Hill, 175 feet
one mile west of Korojon Pool on Cardadias Creek, an a{@ﬁﬁih}w
235 feet in Centensry Bore, Cardabia. The Korojon Calearenite
outerops on the Giralia antialim, the 'Warroora Anticline, the
Chargoo Anticline, slong ths scarp weat of Chinkia Creek and
in the low riﬁgﬁ south of Warrarie Dam, Wandagee,

The formatlon contains a rich fsuna of foraminifera,
pelecypods, cephalopods and brachiopods which indiecate a
Santonian age.
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The Korojon Calcarenite is correlated with the Toolonga
'Chalk' and Second Gully 'Shale' (Clarke and Teichert, 1551)
of the lower iiurchison River ares and with the Gingin Chalk
(Teichert, 1946)., It may oossibly be correlsted with the
Pondicherry Beds of Southern India.

dipig Uarl, The iiiriea Harl is o thin formation of
foasiliferous marl and calcsrenite dieconformable between the
Korojon Calcarenite below and the Boongerocoda CGrcensand sbove,

It outerops on the Giralia Anticline vhere it is two to
sevan feet thick, on the Chargoo Anticline and on the Warroora
Anticline,

Ite rich fauns of amuonites, brachiopods, molluscs,
foraminifera, corals and neutiloids indicates an age from
upper Campanien to lower Haestrichtien.

THERTIARY

Boggg%roodg Greensand. The Boongerooda Greensand is a
thin formation, consicting of fossiliferous quarts snd glauc-
onite sand, disconformably overlying the Hiria Harl and
conformably underlying the Wadera Calcarenite,

It is exposed on the Giralia Anticline (two to eight
feet thick), the Warroora Anticline and the Chargoo Anticline.

The foraminifers have been described by Edgell (1952)
as indiceting a Palasocene (Tertiary) age. Brunnachweiler
regards the megs-fossils s indicating a Danian (Cretaceocus)
age., Part of this inconsistency is bound up with the problems
of the relative ages of the Danian and Pelacocene and of the
stratigraphic position of the boundary between the Cretaceous
and the Tertiary. The pressence together of 'Paleeoccens’
micro-fauna with a 'Desnian' mege-fauna indicates & correlation
between *he two, The abssnce of ammonites (the standard
Mesozoic zone-fossil) and the presence of typical Tertiary
genera of foraminifers indicate that this fauna belongs more
properly in the Tertiary.

There is no formation in Wegtern Austrelis which may be
correleted with the Boongerooda (reensand,

ad Calcerenite. The Wadera Celcarenite (Condon et
al, 15§ﬁ§ eonninia of iriahla and hard fossiliferous glauconitie
calesarenite, It is conformable with the Boongerooda Greensand
below end the Pirie Calcarenits mbove,

On the Minllys Sheet, it outcrops on the Giralia Anticline
mainly on the west flenk, with a thickness of 50 feat; on the
Warroora Anticlins (thickness about 20 feet) and on the Chargoo
Anticline (thickness about 10 feet).

Abundant forsminifera and bryozoa, &nd common schinoids
and brachiopods indicate & Palasocene (Edgell, 1952) or Danian
(Brunnschweiler, 1952) age.

Pirje Calearenite. The Pirie Calcarenite (Condon et al,
1954) consists of able bryozoal calcarenite, soft calcilutite
and thin hard chorty calcilutite, 1t is conformable with the
Wadera Calcareaite below and the Cashin Calcarenite above,

It is exposed (on the :iinilys Shset srea) on the west flank
of the Giralia Anticline (thickness 4O fsst) on the Warroora
Anticline (thickness about 40 feet), onm the Chargoo Acticline
(about 20 feet) and on the Chirrida Anticlins (about 30 feet).

The Piris Calcarenlite containe abundant Ibreminiferas,
radioleria and bryozoa, common echinoide and socae brachiopods



and molluscs, The age indicated by the fossils is Palssocene
(Edge11l, 1952) or Danian (Brunnschweiler, 1952),

Cashin Calcarenite, The Cashin Calcarenite (Condon et al, 1954)
consists of friable and hard fossiliferous calcarenite conformable
above the Pirie Calcarenlite and possibly disconformable benesth the

dJublilee Calcarenite. On the linlilya Sheet it is exposed only on the
west flgnk of the Giralia Anticline, where 1t is sbout 40 f.et thick.

The Cashin Celcarenite contains foraminifers and echinoids,
brachiopods snd molluscs of Danian age (Brunnschweiler, 1952).

Jubilee Calcarenite. The Jubilee Calcarenite (Condon et al,
1954) consists of frieble and hard fossiliferous glsuconitic calcar-
enite, It ie possibly disconformable twith the Cashin Csalcarsnite
below and is disconformaeble with the Ciralis Calcarenite above, It
is exposed, in the iinilya Sheet area, only on the west flank of
the Giralia Anticline where it is8 wedged out between the Cashin
Calcarenite and the Giralia Calcarenite, The maximum thickness is
about 20 feet.

The Jubllee Colcarenite contains foraminifera of Palaseocense
age (Edgell, 1952) and wmolluscs which Brunnschweiler (personal
comumnication, 1953) regards as of Eocene age. It is the uppermost
foruntion of £hn Cardabia Group.

EQCENE

Girglia Calcarenite. The Giralia Calcarenite (Singleton, 1941
and Condon et al, 13355 consists of friable and hard fossiliferous
calcarenite with limonite coliths, and hard brown crystalline lime-
stons, It is disconformable on the uyper formations of the Cardabia

Group and unconformable below the Miocene Lemont Sandstone and
Trealla Limestons,

In the Minilya Shecet area, the Giralia Calcarenite outcrops
on the lower west flank of the Giralis /nticlinse, Its thickness
there ranges {rom about 100 feet at the northerm end to none. :lost
of this varistion is caused by the post-Eccene erosion of the top of
the Giralia Calcarenite before the liocene transgression,

Abundent foraminifera and few lerge molluscs indicate the age
of the formation as "a" to "b" state (Esst Indies) i.e, middle to
upper Socene.

derlinleigh Ssndstone. The lierlinleigh Sandstone (Teichert,
1950) consists of coarse-grained and medium-grained quartz sandstone
resting unconformably on Pslaeozoic formations and generally later-
itized at the surface. Only sand deposits, probably derived from
the surface of the laterite profile, are found above it.

In the Sheet area, it outcrops a&s suall outliers cspping buttes
and in a somewhat larger area north-west of Ebra Well, Lyndon Stntion
where there are plentiful fossils. It forms the cep of the butte
gt the edge of the scarp eact of K-55, of the loogooloo mesa and of
the Pleisdes Eills. The thickness of this formation is generally
less that 30 fest; it is controlled largely by the pre-deposition
level of the underlying surface.

The !lerlinleigh Samistone has been thought to be of liocene age

(Teichert, 1950) as it contained Aturia ciarkel which is present in
the Plantsgenet Beds which had been given a Hiocene sges on the

evidence of a large fauna including Aturia sugtralig, (Chapman and
Crespin, 1934). Recent examination of the fauna from near Ebra Well

by Miss Crespin, Dr. Brunnschweller and Hr, Dickins has chown that
the !fe:rlinleigh Sandstone is of Eocene age (personal co.munication).
The lerlineigh Sandstone may be correlated with the Giralia Cslcaren-
ite of the coastal area,

T1INCENE

Lamont Sendgtone. The Lamont Sandstone (Condon et al, 1954)
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is & lenticular fommation of juartz sandstons with few fossils
resating in erosion hollows of the Giralia Calcarenite snd overlain
unconformably by the Treslla Limestons,

It outcrops on the southern plunge nesr Korojon Yool and on
the south-west flank of ths Giralia Anticline and on the east flank
of the Chargoo inticline,

Its thickness there rsnges up to flve feet, Its stratigraphic
position and the few fossils contelued indicate s lower Hiocene age.

Trealla Limestone, 7The Trealla Limestone (Condon et al, 1953)
consists of hard white fossiliferous fins-grained crystalline lims-
stone, It rests unconformably on either the Lamont Sandstone or
fornations of the Cardabia Group and is unconforwable beneath the
superficial Quaternary deposits,

In the Minilya Sheet srea it is 70 feet thick on the west flank
af the Glralia Anticline at the nortih edge of the Sheet area, 30
feet near FKorojon Pool, Cardabia Creek; 57 fcet on the east flank
of Chargoo Anticline; !} fcet on Yankie Tank Anticline; S50 fcet on
Chirrida Anticline and about 60 feet on Warroor~ Anticline, It
outcrops over much of the surfaces of the Warroora, Gnarraloo,
Chargoo, Gersrdi, Chirrida, Minilya and Homesteed Anticlines., 1t
is not known east of the Horth Coast Highway.

The abundant forsminifere indicate an age equivalent to 'f-1'
to'f-2' stage of the Esst Indies i.e,, lower iiocene (Cruspia, in
Condon at sl, 1954). Gastropods and echinoids ara believad by
3runnschweilsr (personsl communication) to iadicate a somewhat older

ag8.

QUATSRNARY

PLEISTOICENE

Joplabrog Pogggt;gn. The only named formation in the Sheet
area is the Joolabroo Formation which consists of consolidated sand,
silty sand, pebbly send and trasvertine unconformsbly overlying

Pormien and Cretsceocus foraations, Only recent loose sand ie depog-
ited above it.

Ro fousils have been found in the Joolsbroo Forma tion, the
Pleistocene age of which is indicated by its physiographlic position -
deposited on the flat floor of the wide valleys cut in the posgt-
Eocgge lateritized surface, and disgected by the present stream
action,

Ssnd. Ths loose red sand on the surface of the mesas is derived
from the surface f the profile of lateritization. It is included
in the Pleistocene as it ia possible that its movement and deposition
b7 wind during a very arid period msy have coincided with one or
more of the main glacial stages of the Plelstocene,

This high-level red sand is in longitudinal dunes trending
north-north-wect in the srea south of the Plelades.

iisrine Depogits. On the shores of the Salt Lake and extending
north from it, and extending along the Lyndon and Minilya Rivers is
a deposit of calcarenite and molluscan coguinite up to 20 feet thick,
The uppermost limit of this deposit is about 30 fcet above the bed
of Salt Lake.

The abundant fossils include molluscs, echinoids and forsmin-
ifera. Although these fossils have not been exsmined critically,
they are thought to .ndicate a Pleistocene age, although the
relation of the deposit to the 20 foot eustatic gua level muy
indicate an early Recent mge.
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JECENT

Recent deposits asre mainly the superficiml soils still in
proce.s of deposition, In sowme of these, the process has been
in operation for e considerable time.

Bgnd. Ths red sand covering large areas between the coast
and Salt Lake and Giralis Anticline, and between the North
Coagtsl Highway and the outcrops of the Permian sediments is
regarded as of recent age. In places it is deposited on the
surface of the Joolsbroo Formation, but elsewhere it is on the
truncated surface of Permisn and Cretaceous formations and dis-
conformably on the surface of the Tertisry Limestone, The upper-
most level at which it is found is about LU0 feut ebove sea level.
The sand is not derived from the underlying formations, many of
which have very little sand, snd it seews not to be derived
directly from the rivers. Consideration of its wide even aspread
and its uniformity of type suggests that it .ay be a marine deposit,
1t3 movewent into longitudinsl dunes possibly took place during
an arid period in the early Recent.

Marine deposits. Recent beach sands, snd possibly the 'salt
marah’® near Cardabia Homestead are Recent marine deposits, The
Cardabia 'Salt marsh is probably e little asbove sea level, It

has besn cut off from the sea by sand dunes which pocsibly origin-
ated as a spit from Point (laud.

Lake De its. The floors of Calt Leske and of t he bigger
clay pansg !norgﬁ and west of ¥inning Honestoad) are covered by
Treshwater deposits brought in by flood waters from the rivers.
In Salt Lake these deposits consist of thin beds of clay snd
gypsum down to a depth of at lemst two feet, Similar deposits
with probably less gypsum may be expected in the larger claypans,

Travertine. Deposite of travertine are formed in two types
of locality -~ st the surface of calcarecus formations and within
some sand deposits. The first type is found sbove Trealla Lime-
stone around the Salt Laske and above the Korojon Calcarecnite between
Cardabia Creek and Chinkia Creek snd in a small area between the
Rorth Coast Highway and the north side of Lyndon kiver. The
second type is developed mainly in the gsand between the coastand
S8alt Leke and Girslis Anticline, It forms a hardpan at from 2
to 10 feet from the surface. In some places the travertine is
exposed by theearcsion of the surface sand,

Residusl Soil. Residual soil is developed from outcropping
rock whers the surface is flat or only vepy gently sloping Red

lime soil develops over the calcareous formations of the anticlines
in the weatern part of the sheet srea and in more restricted aress
of outerop of Peleaeczoic sediments. Residusl solls ere common on
the outcrop of the Lyons Group snd Gneudns Formation but rare on

other formations,

Alluvium, Deposits of alluvium cover lsrge aress around the
lower reaches of the Lyndon and §inilya Rivere and Cardabia Creek,

along the western side of the Giraslis Anticline, snd aslong the
rivers, '

The thicknesa of the alluvium ranges from a few feet up to
perhaps 100 fcet in the delta of the Hinilya River, The lithology
is daninantly erensceous with silt and clay both as matrix and beds
and some gravels,

The elluvium is in process of deposition - every flood deposits
sedi.ent on the alluvial flats.

Fagh. Wash, the very thin veneer of alluvial gravel, sand
and ciay over bedrock, covers lerge parts of the area of outerop,
particularly the lower slopes of the scarps and sress of sheet
flow. 1In places, small areas of outcrop are exposed through the
waqg but in other areas the wash completely covers the underlying
rock,



STRUCTURE

The main structural features of the Sheet ares are shown:n
Figure 1, The contours of Bouguer gravity anomalies, from an
unpublished map by I.B., Everingham sre also shown,

The structure of the Pre-Cambriaen is known only by photo-
interpretation based on a single traverse., Two large anticlines,
both very asynmetrical with steeper west flank, and plunging
northward, occupy the eastern part of the Gheet area. Granite
intrudes the siructurally high part of these snticlines but is
not completely concordant,

To the woast of the folded schist, and separated from it by
a fault is a largs area of granite with minor amounts of schist.
Thisg granite forms the westernmost outcrop of the Pre-Camsbrisn
rocks,

The major faults in the Pre-Cambrian rocks are north-south
in strike, They probably originated at the time of the orogeny
which resulted in the folding and metemorphism of the schists and
the intrusion of the granite, Post-Permlan movement along thesge
faults is indicated at Williambury where the extension of omecf
the major faults in the Pre-Cambrian is a fault between the Pre-
Cambrien schist and grenite and the Devonian to Permian sediments.

The regional dip of the Palaseozoic sediments in the area of
outecrop is south of west, at angles ranging from about 35 near
the eastern margin to about 4 near Hiddalya. The regional dip is
interrupted by the .iajor north-south faults; on the east side of
the fault there is commonly a syncline resulting frowm the wovement
upward of the westocrn block.

Nothing definite is known of the structure of the Pre-~Cambrian
west of its arca of outcrop or of the Palaseozoic west of its
outcrop, The gravity anomaly map may indicate that the axis of
the bazin in the Sheet area runs north-south frum Remsrkable Hill
through inilya Honmestead,

In the area west of the North Coast Highway there are a
number of anticlines - the south end of the Giralis Anticline,
the Warroora, Chargoo, Chirrida, Oerardi, Hinllya, Homestead,
Gnarraloo Anticlines and the north end of Yankes Tank Anticline.
Geclogical and seismic evidencs in the Cape Range and Giralia
Anticlines t9o the north of this Sheet indicate that thease coastal
anticlines are almost certainly the result of fsulting in the
Pre-Cambrian Basement and also in the Palseozoic sediments.

ECO 7

The only mineral of any econamic importance produced in this

area is tho underground water on which the pastoral industry depends.
Although good stock water is produced in many places, there are
ma:y areas in which good underground water is svailable but nd
sought, Water is aveilable in the Wooramel Sandstone west of the
Hoogooloc Range from K-55 to thes Lyndon Eiver and west of the K-52
Renge from the Hinilys River to Pleiasdes Outcamp. On Middalya
and Wendagee Stations water would bs available in the Hallens
Greywacke but up to 2000 fest deep in some parts of Wendagece.
Wast of the area of Palaeozoic outcerop, water is available in the
Birdrong Formation. This water is artesian (flowing) west of the
NHorth Coast Highway. OCGround water may be found in stream gravels
and in guartz reefs in the Pre-Caubrian area.

Within the shset area, the following rocks and minerals of
interest and possible economic significance have been found:-
Limestone (for sealed rosd surfacing, cement and lime manufacture,
agricultural lime) in the coastal anticlines, in tie Callytharra
Formation on the east side of the ridges extending from K-52 zna
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K-59 to the Lyndon River, in Tevonian and Carboniferous limestone
on Williambury Station and in pre-Cambrian limestone north-east of
Lyndon; gypsum in the surface weathering zone of shale in the
central part of the Giralia iAnticline and in the Bulgadoo Shale
on either side of the Minilya River on Wandagee and liiddalya
Stations and as evaporite beds in the Bulgadoo Ghale on

Middalya; nodular phosphate in the Wandagee Formation

Quinnanie Shale and Bulgadoo Shale on Wandagee and Middalya
Stations; bentonitic shale in the Gearle Siltstone on the
Ciralia Anticline in the eastern part of Cardablia Station;
barytes as nodules and beds in the Gearle Siltstone on the east
part of Cardabia Station; radiolarite (for filtering, insulation
and fine abrasive) in the apical area of Giralla Anticline on

the east part of Cardabia Station, along the Lyndon River south
and south-west of Mia Hia Homestead,along the Minilya River west
of Curdamuda Well,and south of Wandagee Woolshed.,

The following have not been found but geological
evid:nca suggests the probability of their presence withthe
theet areas-

{(a) Petroleum:{Possible reservoir beds include the
Birdrong Formetion, Mallens Greywacke, Wooramel Sandstone
Harrils Gandstone, Munabla Sandstone and Kannyarra Greywacﬁa;
suitsble structures in the Birdrong Formation include the
Ciralia Anticline on Cardabla Station, Warroora Anticline on
Warroora, Gnarraloo Anticline in the north eastern part of
Cnarraloo, Chargoo, Gerardi, Chirrida, ¥inilya, Homestead and
Yankie Tenk anticlines on Minilya Stalion, snd’ the west =ide of
Wandagee Hill Fault; =suitable structures in the Palaeozoic
sequence may include the above structures and fault-line structures
along the Barrabiddy Creek, Hiddalyas Fault, Barris Fault and
Willismbury Fault).

(b) Salt. Presence of evaporite gypsum in the
Bulgadoo Shale on Middalya Station and on Wandagee Station on
the Barribiddy Creek, and the finding of brine in some bores
in this formation perhaps indicate that, below the water table,
there may be depoeits of =alts,

{(c) Metalliferous minerals, Although no detailed
geological work has been done on the Pre-Cambrian rocks of the
eastern part of the sheet area, it is likely that the schists
there are of the same general type as those at Uaroco to the
north and Yinnietharra to the south east where lead, copper and
mica hayebeen found.
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