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!'he earliest recorded geological wark on the area cOY.red 
bT the ~)t1n117a fov...-11e sheet was tbat or Woodward (1907) who 
eX8f.1ined the country north or the ;>!lnl17a R1Y8r ana noted tbe 
limestone on the weat t'lank of the OJ.Hlia AMicl!ae. ,In 1909 
A. G.ibb :laitlarad deBC1"lbed the Carbonii'erous end l.JermiaD 
succesa10n in tbe area dN.1ned b7 the Gasco",., lq'ona. 1L1nil7a 
aDd L7Ddon lU.era, but rei'el'nd tbe Whole sequence to ttle 
Cal'bonl.tvoua. 

(]eolog.iats or 011 search Ltd., under D. 'l)ale Cond1t, 
eu.1ned the Carnarvon Baaln 1n 1932, 1934 ancl 1935. Raggatt 
(1936) 48."1'1.4 the atratlpapb7 of tbe PeN1aD in Be:.. _taU 
and •• bdlv1de4 tbe Cretaceoaa aequance. Raggatt and Fletcher 
(19}7) exam1ned the falJDa ot tbe Pera1an ot tbe Carn&1'YOD B.aln. 

Te1chert d14 deta.led atratigraph.tc work in the WaDdasae 
aNa !'rom 1938 to 191&0. 

Geo1ogi.sta "r the .Bureau of ~llneral deSOUl'Ces mapped 
the M1n11y-a Sbeet 'tram 1948 to 1)5].. Wling R.A.A.P. aerial 
photograplla. 

~y present sheet 1. entirely tha result or the mapp1Ds 
of the Bure.. &aolog1sta altbough mBcb or the 8tratigra~hio 
nomenclature 18 adapted rraa Raggatt's aDd Teicbert'. work. 

PffISIOG&\PHX 

~he area covsre4 ~ the ~1n1lya ro~ll. aheet cODslat. 
or co.atal pla1Ds at two levela, the higbe~ at 900 to 1200 
~det abaYs aea level pnd the lo.er tram the coaat to about 600 
ree' abo •• 888 IeYe1. The t.o plalna are separated ~ a .teep 
acep f"rc. 100 to 400 feet hi.gh. Both plaiaa slope .e'r6 gentq 
towarda the C~.8t. The higher plaln in tbie area .6 ver,r much 
d1sseete«, 80 tbat ou17 1801&t04 ramant. ia61cate tbe exun' 
and level o~ tMe o~4el' aartace. ~lcal ramnant. are the 
.up~ace of' Moogooloo, ~f tbe mesa. ea.t ot .1l11~ Homeetead 
and the top of' the Bleck Raap. 'the low level plaiD occuplaa 
tbe lJ'8atel'. part o~ the area. 'fhe a1"Oa bef:9reea t be coast and 
:100go0100 Rangs i8 probab17 ma1n17 a plaiD or _riDe eros1on 
1n wbich the VurT geot13 41iJPlng Crataceo\l8 aed.i.ments bay. bee. 
truncated 00 the area eaat of the coast ~or about 40 ml1ea. a 
tbin yeneer or 'teptl1iry' aediD'.ent. baa bee. de~t"Hll t.ed on th1a 
eros1oD aurtace. The chapa or the coast and o't 1i.he Salt Lake 
1s deteN1.-d 181'ge17 1:17 the configuration or luge geDtq 
41pping anticllnes 1n the '1'ertial'l" limestone. The a1"8a o~ tbe 
low-level plain eastward of the :'100800100 Range 18 maln17 • 
plain of ri.er and sbeet erosloD. ~bD se41mentar.r bedrock 18 
exposed or covered b7 a ~hin 18781" of saad or aUUYita. 

The scarp between the two pla1ne 18 general.l7 vePT steep 
and 11l places tlrtlc1pl'oua. '1'he resistant lateritlzed surace 
of the bigb-level plaln t01'Bl8 the cap of tho scarp. the rate 
of eros1on at' whieb 18 controlled b7 the erosion or the under-
111Ds roc~s 80 that a steep scarp 1s maintained • 
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The main ri~ers, the Yannarie, Lrndon and :4 1n~7a r1se 
Dear the eabtern margln uf the v~e8, 1n tbe 31ack Range which 
aepsrates the erain8~e or these ~iyerB from that of the ~an8 
Ri~er. AlthJugh they rise 1n the araG at outcro~ ot Pre-C~ 
bricn 1'00'-<8, the,. ur6 probably not very old streams. ;"t tbe 
t1we or emergence of the Murlinleigb Senostone the whole area 
.. as probably a gentl,y ,",est-sloping coastal plain on tbe suri'ace 
of whicb the ancestors of the prosent rlvera 8Dtabllsbed 
COU1'ses consequent to the slope. These st1'8Bl1la are 811per1m­
posed on the structure ?f the bedrock so that, ~lthough their 
direction of flow agrees in general with the d~rection ~t d1p 
ot the sediments, they are Dot tl'WS consequent streatUG 1n 
relation to the ",Jermian strata. There h8S boen some late 
m1nor entrenchment of the rivers iJart1c,llarly the ~.{lDila'a u .. >­
atre8lll of the \hlndap:ee Rl11 Fr,ult and tbe Lyndon upatream of 
tbe Mla Hia R~esteAd. This rejuvenatlon ~s be11e~ed to be 
due to uplift of the eastern block along faults. It 1s poss1ble 
that the ele~8tlon or the high-level plain was produced a.r 
movement along thoEt} same fault s , at nn e1>rlier (1 post -locene) 
time. 

Lar~ parts of the surface are Qccu~ied b.V longitudinal 
(self) send r1dges. 'fhe sand forming thelie r~dgea 1.& ot two 

main kinds - the residual sand developed at the Lurrace or the 
laterlte profile un the high-level plnln and the deposited 
sand or the lo.-le~el pla1n. Mlno~ bDportaDce is 8end produced 
by weatherlng ,f' aand7 fO:l"matlona exposed on the IQ.-Ie~el plain. 
Though t~e Sf.nd is ot: dJ.l (erent orlgins, the sr- nd :-1dges were 
probablsr all t"ormed at the swne time during one 01' the V61!7 S!'id 
stages of the .Pleistocene. The SF:od r,ulges are no. f'1xed bJ" 
S~lDltex and low BCl~b ~egct8t10n. 

Around the shore~ ot Salt Lake are a number ot low renses 
~hicb ere 70ung told ridges. )roduced by the u~folding ot 
Tertia17 1ifil8st.one At a late perlod. In the :.Un1178 sheet area, 
these 1"olds h1.l~fJ been nfUDed GDa;,-'N!oo 1:.prroora (on the west 81de) 
CbRrgoo. Gerardi, Cblrr~da, M1Dll1a and Hameatead (on tbeeaat 
side ot Salt Lake). The breached Girsli. Anticline, wltb 
Card8b~a Creek flowing soutb nlong its axlal reg10n, has produced 
cuestas on ita we6t flank. The main east-f'acing d1p SC8ri,) .is 
referred to 8S the Giralia .t1ange. The Chflrgoo ~s !:.lso a breached 
anticline. 

The Sr;lt Ls ;-:e is a cut-of! 8l'Ul of the sea, owing .its form 
to the 81'ncllnal atructure of the 'tertj,~. ry l1met:.tone between 
the anticlines on e1ther s~de. 

Rock units are nRmed accord1ng to the A~.tr8118n Code of 
Htratigraphlcsl Nomenclature. !~ll nfllU88 used bave bden form­
&117 estab11shed (CondoD, 1954). Tbe precise age of maD7 or 
the roc~c units 1s stll1 in doUbt; where there ia81V' doubt about 
the age deter.mlnatlon of a r~ck unlt the age name i6 qqar.led • 

. ')re-Cambr lan. 

Ver.y little seological work haa been done JD the Pre­
Cambrian rocks of th~6 sheet. The d~str4bution of rock ~pes 
shown on the sheet is l Ergel~ a re8ult ·)f air-photo lD1ierpret­
.tioD based on one traverse b7 ?,t .A. Condon tram ~ndon to 
Maroonah and the iDforulst10n p:atheI'cd by the B1lr'e8U geologi6ts 
along the margin of the ;"alaeozolc aed1ulBnts. 

The ~re-Cambri.n roc<s Cager the eastern ~art of the sheet 
area and are be1~eved to tor.m the tloor Dt the Palaeozolc sed1-
meotar7 basin. 

Although it 1& 11ke17 tbat all the .Pre-Cembr1an rocks in 
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are of Proterozo1c age, no detailed structural work baa been 
done to deter.m1ne relative ages and no radioactive dating haa 
been carried out. 1'01' these reasous the roc~.(e in thj,8 Area 
have been mopped according to tbeir l1thological grouplng 
w1thout reference to relatlvo age reletlonsbi?S. 

Crystalline schlats cover the larger part o~ tbe area. 
Blotlte 8ch~at8 arc very common and ~U8~Z BcbLst, hornblende 
.Ch~8t and talc echlet are tmportant felspsr banda alternatIng 
with biotlte rich bands so that t.he rock 1s ol'lse to a gneisa. 
Th..i.8 sppeara t.:> be an exemp~e of t granitl~8tl'·mt for. on the 
road between Lyndon and Maroonab. there i& a range 1n tl'!;)e8 
i 'rom schlst through the gne1ssose t7pea to gran1te "bleb outcrops 
oatT in amelI areae. The aerial photographs sbow a large folded 
structure in the schist, witb 88;{D11DOtrical folds having axes 
near Dorth-south. ~he 8tructure 1n the sch1st i8 ind1cated b7 
the trend-linea, slcotohed t'rom the aerial photo8l'P.lph8. Thl.a 
etructure baa not been checked 1n the 1' ... 814. ~he sehi8ts are 
probablY the oldest roc~s exposed 1n the sheet area. 

The other Ulain rock t~pe in thin a-rwea 1& gran1tic rock, 
ranging t'rca gnelsG1c granite to Daasol.e granite. West o-r tbe 
Dor~b-80uth ~ault west of ~7Ddon a~eat6ad, the granite 1a 
med1w. gra1ned blotite granite, aamewhet gne1L81c. Eaat of 
Y,1111ambUlT Homestead north and aouth of the ~lnl1ya R.lver, 
the granite i8 coarse grained and gnelEslc. Some or the amsller 
masses o~ arenite, e.g. those 16 and 24 miles eaat nortb eaat 
or Towers Rageatead, appear to be intrusive lnto the 8ch~st 
discordantlY. The boundsr.T between granlte and Bchlat 1n moat 
otber placaB is verT lnderlDlts, 1nd1cating the transltional 
boundary bet •• en schlst end granlte. 

A belt of aed1Iooata up to four miles _ide extends tram 
16 ml1ea nortb north eaat to 16 m11es east or ~ndon Homestead. 
Theae sed~ent8 include ~ell-cleayed alate and elatT l~stone. 
1.1lartz1 t. and tuff or greywacke. Tbe7 8r" v.ell indurated but 
l1ttle metamorpbosed. The r.ip 1s maln~ 8tee~11 to the east 
but there m., be 1soclioal ~old1ng. Small drag folds on the 
road tram ~ndon to M~roonah have a steep plunge to tho south. 
It 18 l1kely that these sediments oecup,r a ~lcl~ne in the 
ach~st bu~, although the boundary of the eed1ments ~a rougblT 
concordant witb tbe trends o~ tbe Bcbiat there may be an unCOD-
1"or.m1t, between the schlst nod the unmetamor~hoa.d sediments. 
It 18 unl1ke1.7 that the bounds17 is a :fault. 

Q,uartz reet's. some or great It:Dgth and £lJpreciable tbl.cit­
ness cut the schist, gran1te and uamstsmorphosed .ediments. 
Ampblbollte dTkes cut the 8chlst and granite. Gold and Galena 
are reported rl'am Lyndon Station but the ~rec18e locntlon or 
tbe deposits 1. not known. 

l2Iyon1aA 

~be oldest ~alaeozolc rocks exposed 1n th1s sheet area 
are de'Yonian 1n age. ThaT rest uncon1"ormably on the 1're-Cambr1an 
echlats and granite. The surface of unconformity 18 a mature 
ern a10a BUrraCe. With Bufflc1ent re11e1" to produce variations 
10 th.e thickness of the beasl r~anqarra Greywacke from a :tew 
reet up to about JOO feet. 'th1s basal t'ormat1on reneets the 
lithology or the adjoining bedrock, belng srkosic 1n contact 
~1th granite and • graywacke where it is near achist. ~he 
!~iddl. Devonian Gneudna Fo~t10D. or hard and tr1able calcar­
enite and 80ft siltstone contain1ng U!!!arotoechia, g\tr;cea, 
Czrto82lrlfer. Nautiloidea, Rhynchonellids. stromato~oroidB Hnd 
corale, con-ronaably' OVerlies t.he NanlJ7arra Gre7Wacko. 'r be 1", is 
a conformable, trensit10nal passage upwards ;Lnto the >!unabla 
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Sandstone. con81a~!ng of cl~ac luart~ aaDd~toDe ~ram 1700 to 
19~o reet thick. LeJ1dodendr01d ~lant tou&11a bave been rouDl 
at the bese 1n one place. The passage upwards into the Willar­
adale Formation is conror.mable and traDaltlunal. The ~1l1ar­
&drl1e Fo~t1on consists or greywacke. siltstone, aandstoae 
and conglomerate, 980 feet thick. 

Cnrbonlt'erOUl 

'Jhe t'111sretld.l.e FU1"IJati.oll grs(les up into the Lower Uarbon-
1reroqs :~oogooree L1t,ectone which is about 1000 ~eet tblok. 
Several tOGal1ii"al'oUL beds contain l:'l&urodiet7Ul!l, Slringopora, 
§lrlngotmiy• RhilJi~OmellR' f.,plrifer. AtV1'it;, ~treft.ol'HDCbua 
and Camara oecbla. he 101ler part of the rormatlon 8 t 1D-
bedded limestone ... 1 th clastic lntercalat1oD, t be upptJl' part 1. 
tb1c~-be~eed limestoDe _ith few beds cont~ining s111cl~led 
f08s11e, ftnd mach nodular chalcedony. 

~oDtornmbly Jvax-lying th$ )ioogooree L1meotone is the flill1sm­
bU17 Format1on, consisting 01: pebbly gre7WBclte, a11tatone aD4 
conglomerate £ram 90 - to l2J~ feet thick. No t08al18 have beeD 
fount! in thLs format1on. This furmat1~D is Cb8l'8cterlzed bT 
t~u abundance ot blaok cbert 10 the peb.lue aod sand gra1na, 
by very lG~~-8cale crOBH-bedd1ng eod rap1d .eatward cODvergence. 
It is poss1bly 8 deltaic dapoelt. 

nt-adlng U:lWaNls from the ~ illitiJllbur,y Fonaatlon 1s t.he 
":llndeglnd7 Format1on, cons1sti.ng of C08.l'se to _dium gre.lnedgtea7-
waCke .1tb intercalated thin ool~tic 11meutone beds about 260 
reet th1ck. The limestone beds contaln crlDo~ds, atb7rLd, 
rbTnchonel11d and ap1rit8rid brachiopoda, ... trovod., nautilo1ds 
snd ostracoda. Although the Ylndag1n4T baa been tentative~ 
rete:rred to tbe Ui:>,Vdr Cal"bonl.f'erous, the ~roseneo or an important 
eros1onal lltlconrorml t7 between 1 ~ aDd the rermi8D Harrla Gand­
stone lndicates that it 1s U1;)re likely to be Lower Carbon1f'eroua. 

Permian 

Htr51a Sandston!. ~lean quartz sandstone conta!nlng 
Lepldoden rold plant r~lns dlsconformably overlle. the Ylnda­
gina,' Formation on Williambl1l7 ODd :loogooree Stations. Th1s 
Harris Sandstone 1s about 300 ~eet thick. It 1. not present 
farther south and east where the LTona Group ra8t. d1rect17 on 
the Carboniferous, Devonian and Pre-C8IlJ)rlan. 

~on, Gr~up. The Lyons Group 1s the se luanee of' unuame4 
ro~m~ ona re ated genetlcal17 to gl8c~at1on and consisting or 
CZSl-lne glacial sedimsnt.a, greY'Wacke, siltstone, "Var1ed 8edi-
ments aLld quartz greywacke ,ith thin calcareou8 beds containing 
marine toe~ila, con~o~8ble above the Ra~rle Sandstone and below 
the Cel17tharra FOl'I4tlon. The maximum mea8ured th1ckness 18 
4600 f'eot weBt of Yi111iambur:r; alODg tbe LTDdoD the exposed 
upper part. 18 60 much th1c1{er than at. Willi_bl117 that the total 
thickness must be greater than ~OOO feet. F088116 1ncl.Ude 
foraminifera fenestellld br,rozoa, ap1rifer1d brachiopoda, cr1noids 
includIng Cllceollaeongil. 8011t&17 corals. gaatrol-JOOs. pelecypods. 
Current p81aeontol.ogic&l work l:nggoats that the !4"ona Group 
ranges from tba SalDaarlan to ..:\rt1naklan stage. 

Qe.l1Tth§rl'a l:"ormat1on. Con:t'o1'mablj ovsr181ng tbe top o~ 
t.he !,yons Group, the Callyt.harra Pormat10n consiats of .. cry 
foesi1Lterous bard &nd ~laDle sandr and 81l~ calcaren1te. ana 
calcilut1te. ~r1ttl1n the ~heet area i .. t rangel; 1n tbickness 
f'ram 423 feet south-soath-wast of ~11l1awbury to 755 teet 13 
miles east '1f !.~ia ~!la Homestead. FOBSils include Foram1ni1"el'a, 
sollt8r.T corels, blaeto1de, crinoids (OrlceoliBPongia and other 
genera) t b17ozoa Cman7 8~ec1e8 and 'Ve~ IIU!iDT 1ndi"iduala), 
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bt-acblop04s. (c't)on.teld N,osR1£lfer~ Splrl1"eNll" Sningotb;ai" 
GlI1:t~na. Phrle otbz~lp. Dle oeloatu. Lluo2roduetua. 
¥tre_tYf __ §U,) peleqpoda. gas ~pod. 87" la, Pt chom 'J 

.!!.I). nan 01ds 81ld a single goJt1.atlte c. ~ e . • 
The age is probab17 low in the Artlnakian stage. Between the 
Csl17tbart-a Formatlon and overlYing ror.matlons ia an erosional 
lUloon1:ormi ty. In the DOl'tJaern JUt of' the outCl'OP the 411 a con­
torm1t7 mq be "It!7!T small but c,outhward t.he upper lJart of tl» 
CallTtbsrra Formation baa been eroded off prior to tbe depos­
ition 01' tbe overlYing for.matlon. 

Cqrd,ll! GrenaeM. North o£ tbe 1!1D117a Ri.,ar, the 
Cordalia Greywacka - up to 200 feet or laminated quartz are7-
wacke wlth calcareaaa lenses - d1aconfor.mablT oyerl1es tbe 
CallTtharra Por.mat10n. 

WQo£!!!l SapgstoDl. Confo~p.blr o"ler~1ng the 001'4.11& 
GreJ'Wacke north of the M1n117. Rl.,er and dlacont'ol'Dlably ovel'-
171ng tbe Cf;ll7tharra Formation sov.tb of the ~t1n117a Biver 1. 
lfooramel Sandstone - clean ~tz DandatoDe rang1ng 1n tlUck­
n •• s 1"1'eD 170 feet to 250 teet. 

m9 (Jrou~. The BTl"o G1'ouP. compr1sIng COJTie j:"ormatIoD, 
XaUena GNTWtcke. 5ul.gad~o Shale, Gundlego Formstl01'1, Quinnanie 
Shale, Viandagt!e Formation, 1(or.on Gre:f¥iacke and Bekel" ~"orma­
t10D, 1e a I1tho88netlc UBii character1zed u.r~rtz graywacke, 
carbonaceoua allt.tone aDd carboo8ceoua 01' bitumiaous shale. 

COliri. FOrlltlog. A 8e~Dc. ot' 81ltHtone, .hale and quartz 
sre7Wacke .1 tt! _rlne fossUa eont'ol'mablJ' 0.,81'11118 the Wooramel 
Sandstone. 'the 0071'18 PoJ'fJltlt1on 1. poor17 exposed 1n the sheet 
area, only the lower ,.Jart being well exposed 1n the scarp face. 
of MOOgo8loo, and K-55 and In a small area 9 aile .... st-aouth­
west ot W11l1ambur,r. Bo fossl1. bay. been round in thia forma­
tlon in the ~'iDi17. abeet area bUt a little to the Bouth a 
varled but rather dwar~ed fauna 1& t'ound. FOBslla include wood 
snd ~anssmopter1! leaves. Foraminifera, br,rosoa, cr1no~d staB 
9881e1es, CalgoolileoDgl1 plates, brach1opods, pela~poda. small 
gaetropooe. Bm8l~ at~&l-8fs$ aDd large c011ed nautilo1ds. ,i)ropiD­
aeoeer,,_ and II trilobite. 

Kone of the fosslls 16 a goof guide tossll but the a.~ 
bl.·· ·. is very dlf:rel'8Dt rrom that in the Oal.17tharra Formation 
and elm11ar to that ~ound in the ~'8.ndage. Formatlon. The age 
1s therefore Jl'obablT ArtlnakiaD. 

The C07rie Format1on cannot be d1rect17 correlated with 
t'ormations outBide th8 Csrnarvon .3aaln but pl'obab17 haa about 
the same 8tratigp8~h1c poslt1on 88 the Irwin illver Ooal ~caaure. 
or pan or tblm. 

'alleRI GreZWaskt. The Mall8D~ Gre7Wacke 1a the rormat1on 
of quarts greywacke conl'oNabla betW8dD the C07l'.i.a J!'ormat1on 
below and. the Bulgadoo Sba1e 830.,8. It 16 not well e~oae4 
on t.he H lnllye Sbeet - the 001:1 large autcrot's are 11 miles 
east of 1Ua 1;Ua Homestead and at :aurna Burna !lUl. The thickneS8 
00 the Lyndon is ao Jut 7(YJ t'dSt. At the t1'Pft section 3llSt ae. uth 
of tne 80utr.ern margln of the :110117_ Bh~e' the tMckness .i.a 

517 feet. Possils include pelecypods end spiriferids with 
streptorbTDchlds and gae\ropods. 

naIad" Sh!le. The Bulgadoo Shale consists domlnantl.7 
01: carbonaceous 6ha~e and s1ltstone with minor ~uartz greywacke. 
limestone and evapor1tes. It J.B conf'ormable betwcen the :!.allena 
below and t.he ClUld~e.o Formation above. It outcro~a ~ODg the 
:·ilu117a River betwcen :Udd~1,.a ROD8otead and Cundlego \.irosslng 
and in raul t blocks to the south west of this stretch of -eta. 
r1yer. A auall area ot outcrop is nortb of the Lyndon RiyerlD 
miles east of :'Ue M:ia Homestead. Because of' the f'aul tlng in 
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the area of' O\1tc:'op, no relleble thicknesaos uN kIl:JWn from 
t:he area ~f the ~H,r..lly8 Co _at. Imroe <li£tclj south, tit tile t;fi.'l8 
sactl.,n the thlckness .4.S ,..>26 :f'e ~ t. j:' .:18si18 .~ re l <t:-ti io numoer 
:)1: S Jeciea and individuals. The;; lDc~ude i'orauan.lt'eI'a. br.Toaoa. 
c.)raJ.o tth!mnoP2ra) cr1noids, Cbon-3tes splrlfe7.'ld" and i1rod­
act1ds, peleC7~Jd., gastropodb. naut1loids Rod ammonoids 
(P,!udoechl!tqcera,) and the shark HQl1copr1~n. 

CgcUap FOl'r!!atlon. The CWldlego P01'llat1orl consists of' 
flne-graiDed laminated quart2i gre1Wacke wlth oal.careoWi lCD8ea. 
anel eubonaeeoua a11tstoae. It 1s oont"ormabl. bahNn tt. 
Bulgadoo Hhr!le u..::l.OJ-"· and the .uinn£nle Sh1!ls Rbo'Ye. It i8 l( 90 
feet thick at the type sectlon 1 mile Doatb e~st ~f Cundle~ 
~'ell 00 j be ',~lnil.7a River. On tbe I.7ndon Jd,ver it 1.8 at least 
1250 feet tlllck. Fc:.u;.ll.a incl\lde i'oramini.:tera. br7ozoa, or1Do14 
atem oaslcle., brachlopo4a (~Dlr ChoneteA aod spiriferida). 
gastrop.,ca, pele~po~z aDd corals. 

qu.iDnsg1e shlJte. The t;'" .. ulnnflDJ.e Bhalc CODa1ata of carbon­
aceous shale snd mlnor quarts grqwacke con1":Jrmabl.e between tbe 
CWl4lo&o FOl"DBtioD below c.nd tbe Vlandagea Format1on abo'Ye. It 
18 515 teet thick OD the :,t1nllya h 1Y61' and 400 f'eet. at tile bead 
of' N~rton Creek (to the riou.th )t the :-Unlqa Sheet). There 
is a t:aclee vaI'.4at.lon 8outh-east ... ard towsrda the Cundlego 
Fo~tlon typo. .b' oss11s inclade f'orcm1nif"era. CalcoQ11sponSi., 
brach1opods, 3ellerophootidae, Av1on~opect1nld8e nod Permogaul­
.1.1'11. 

WaSd,S!! Fonunt.iiDt The ~8nd~. Format1on cODslat.a of 
q\1a1'tz gre7Wacka. &1 a one and ttlln bsda of limestone and 
eva~ritc8. It. 18 conf'ormable between tho rlouinoaa1o Sbale below 
and tile NortoJl Greywac':e above. The thlckness of the t7P8 
_etlan 11:1 the r..tln1lTa S,1'ncllne on tile :UD.1.l:ra lUyer 9 mile. 
weat 01" nand.gee na.tstead 18 425 feet. 'rhe outcrop area in 
.~l.a1lya Sheet 18 confined to WA.ndagee statton between the 
;,lin1lTa 111.,er 804 Ba:.:-rabldd7 Creck. The Wandagee FormatioD 
include8 Dlan,y •• ~ fossl11feroua beds, partlcular17 1n the lower 
4Jar~. P08111la 1nclude CalC901.t.lpons1:1 Jreg&.i.r1t.r, and other 
bracb1o,ods, foraminifera, br.roz~a, cofRla. pele~oda, gastro­
~o~e. a -monoid. and nautllold.. The Wandasee Format1on .., De 
correlated .1 til the BooDkanoatll:'ormat1on of the F1t.ZZ'07 Ba.1D. 

liol'tgA Gl'jnackl. The Norton nr8311ac:ta consist. of" thln­
bedded granaeke and quartz gr87Wacko conformable between the 
Wandagee POl"Jllatl0D below tlJld tbe Bake. FOl'lDlltlOD abo'Ye. '1'. 

t7!l8 aectlon 1& to the south of the !l1n117a Sbaet. In the 
)11nUza Ubeet. 81'oa. the onl7 outcrop. of t.he Norton GreTWacke 
are la toba ::.tinll3'a SynclintJ :>Q the nort.h s.i~e of the M1n1l.7a 
;'~lv~r and in the C ... olkilya 3;yncllne between tt. r1ver end 
tlandagee !till. In tbls area Ui i8 180 feet t hlck. Foas1u are 
restricted to a raw beds and include pelecypods, bracl1lopoda. 
ga8trop~dc and CAlceoli'voQgia. It 1s now ra.£OD&~ ~rta1n 
that the ;1{Ol'ton Gre7W&cke mq be cOll'elated with tho Nalbia 
San4stone (Telchert, 1950). It lJltJ7 be correlated ~ 10tb the 
upper part of the .NoonkaDbah }'ol'JDatloo of' the £ It.zro7 ,jas1D. 

~a~lf Gr.~rlt'. The Bame 'Bal.bla ~sndstone· was uae4 
br Te c. r (19 £0 replace ttl. iD1'vrmal n~ 'Scblzodua-
beds'. As tbo t7p8 l.oca1itJ' (Teichert .. personal. cOIIIIiQnlc'-\ioa) 
noriih ,:)1' 'Ilandagee -"ill 1& lD • f'ault block and the oxposure 1. 
80 poor aa t.o make relations to the reat o~ t.hs ssqu8nce doubtful, 
t.b.a D&Bl8 can be fritlp.l1e4 only t.o t.ho •• outcropa 1n the \'.e.ndagee 
11111 area .here t.ho Echizjdu§ coc.;w.nitEJ& expoaed 1n the t7p8 
localJ.t7 81'8 exposed. Although. !"rom t.he ev1dence of tile 
sequence north or l'addya Outcamp (sout.h o~ the .\~ln1lya Sh.~8t), 
J. t is 1'6&60n80 17 cert.aln that the Nalbla ~r.TWacke m81' be 
001're1ate4 .1tb the lLlrtoD Gl·8packe. the 4>resence of Schlzoclua 
co~u1nlt.aa in the Godil.k1l3'a GreTWacke aDd the correlat1on In 
hea'YY mineral. cODtent bet.ween tbe type .Balb1a GreTWacke and the 
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tl'fO Co.lx1l.ya GraYwacke leavesom8 residual doubts OR the 
valitity of tbs COl"~lation •. 

lli!l I"!m'W. The aue!' Forraaiiioa (OGD4_~ 1954-) 
Qual.tsaf s .. ta\o_ sad 1.1UB:i.aawd quarts peJ'ftOD COJlt"o..altl. 
between tile lfor1oa ON;Y1f.eke _low altd t be CoolkllSa ere11fa •• 
_.ye. hpeaves 1ll tlle Jlln1l¥a Sheet arb all9 poor. l' 
otttorops in tao Jlin1!Ta SYDcline and Oil tba tlats 1DuaeUate17 
•• at: G~ Wantiagee. Rill •. Ii; i8 150 teet tb.1ok 18 t ... M1Di17a 
·'tD.Cl,1,ne 7 spapsEt, t:.oasl.,·u iDOlu4e ~!I§' Ii'~., 
WiOiii,,,ctJli. bl'7Osoa" ,.le.,-po4_. gas Mpod8" . '. ,·1l"I,. 
"h.$ 1l&ke1' Formation wtueh 1& the llPpermost fo I'Iiatoa 0 . the 
~(}l"OUP 1187 ae conelated with tho uppermost.eukaDbah 
.foJl_~ioll of thfJ YitsP07. 

'. . IsuuU!ill'Qu». 'fla.el:enme47(bt&ll, eoasi"ts or dODlinanl;J 
jreueeO'WilSlldimflllt$ con:f'ormabl1' overl,,1.g tu 171"0 Grou.,. 
(O •• io-a. 1954). 'f1te teraatlonsamprl.1 •• the JP •••• · ... ,.. 
:In aacending order •. , are:, (loolk117a Gr6qlJack&" lIIJ1iPBai- Sa ...... 
;stone. BinthalTa SUsrOllP. ~'} 

t 
, :~ .~ 

,i'~kll !lfttR'eke.,. ''r.Ooolki17a GHJ1f.,-,Jte, til. lonr­
.oet GrJA8.'.lon of •• lenne4l' Group. coBs1sia:o,,' talft-betl<!" 
tA.,arl, '·v.,..aeke with ealefU'e,~.~~4a aIld. m~;~.ss111fel'G_ 
'be"~!he oa18.,'·P"lIiGa· ta •• lfd,It.'~heet wurtl tUs to_aticR 
1. ....... ia eo Waa..... Hl11. !fur. 0.17 ,be UPP*'" part of t_ fO'-"10a i.expo ... 4. altlunt,_ th,.l;a waa !elelilert t • type 
loeaJ.lt;' (penG.nal CemDl.1lnicat1(11).. Aa · ....... 4 type ' •• etioa •• 
tb.e J1o~i' 'w •• terfl end tJrr the Ke1U1eq .ang_ ... ,MPose4 'b7 
Ce~,~ .. (19SIf). Pu17 tIM upper 308 teet of' tlllt fonati .. 1 • • ~~.cI," Wila4ape XU]' aJ:t.h().p it 1.11_11' (hOll eOll.14ex­."J" .fa1J!-,hotG pattel'Da) that tho total. tBicltnoas tb.eM 1. 
ui1it OOOreet. 10as11s 1nclu40 pelee;rpo4e, _stropoGla, "'PRell-
. i~'~)i ••• !i.='. llP7oz0a. SQ_ ot the diagnostic 
~,:n.l)t,' .n'p:::::;'t~WlU.ClL _1'.l'.POl1~~« a6 .. oQl11D& from t. itM!+t1lra er."'~k. , .. ' steher1i·. .1'40. 1942:.. 1"1) 110 at 
,rohaolf'.C1lDI8 hem~a.e )JuDia Grepaeka. 1'_ Coo:Ud.l7& Gr.7 .... 
•• _k. is ve'J!T similo lithf)lQgi~a117 1.0 the let_SOB$ Liven!!,. 
"roup of the FitlSl'&7 Bas1ll andt_ ~.Bsi.l cent.flt confirms tlta, 
eorr$latleJl. 1\ is pros ... le "1l«" 'tile ... o£ "1M eoellti17a 
U:r_7W&cke 1s TRIIPl' tb1lJl Utlhk1&D." pre.bl7ltugu7s,e. 

p.O,. l118Bare... Tb:$ a"qa4a1\ Sandaton •. ('Telo".'. 
19JC •. '. at'1lle4. 'by. '9111(180. 1954) eoa.lata o.t t_~"'4d.« IUI«.- -
Ml'a~"4 Q..a~tz atm4stoM eontoftlable . "'tw.,a "lte Coolk11;ra 
GNJ'W8~k:. belo1f. a84 ~"e Blatbaly. $u..,IrollP •• O"e.. !he 17P* 
l.oeal1t,. 1. Gin . tn.tUlS't: flank.p,:! W'al1dagee . Hill. ·in tba Gnly 
~ea .. Qi'O\\t~po't. tbit .:tQm&tiOD· 1n th.e lU.nl1y~ '$tteet a~a. 
fhs~e 1. t 1a 145 ftet thick", J'oaa.1l.sa1'eveFt rara.1neluMq 
"'~ct~s _a.lllIlit.·I~ . . 

. . .B1.tiUlr:a ,!I)ir~)l~", !MB1R1;,halT_ &ll11PGttp (Gend.oB,.·· 1"_> 
is i'ha 'st\,quenQIt (If .re1l'f1eeGWl tOl'1Uatlo~,u tl1e :K~ ... R ... 
areB, the' us.· or YilU.cb. J;>s.ts eoni'ol'llla:bly" o~ the MuRga4alla.H­
.ton... Onl7 the lO1'lemoa\ part sf tb.1a .8q1l811iOe. i. es)ose4 ill 
the Jt1nl1,..Sbeatarea. on the ~olf err \fan~g6e Hil.l. Only 30 
feet thickness 1li$x.po.ed aat no tess1ls MV. )ee. foUD4. Coar ... 
gl"a1ned quuts, gop.eke tQ.l'Wl thena_ and is oV6plaLIl 57 
_41l1at-#a1aed tt1i,:R-bedded ql].arts grenaeke. This 1$ the 
you.a"st Permian formation in the tinily. Sheet arEU!\ •. 

UliMaI, 

"!r!la5lt &!iI!&OIlS. Aamall. expoaure of ~os.silit8Jloua 
$antist&n8 11' •• Qscribed by 'reichera (1940) as oc.euJllng ill a 
talllt bloelt between Cretaeeol'ta and Peraiaa .e4u.nta .. · 

ExaminatiGR by 'the author haa saow tlta~. al'lhouglt tUM 
is _o.ta..lt1aa 1. toll. vea" tt. ChlP4_daaart4a'tone. rest. 
11no&&1:o .... 17 on aD une-veD slill."'t~ o-r Perm1aa _diDlenta 81Ul i.e 
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coJdu.able beae.tll sandstone of tbe ... ~7pe .. In tbe .311"4-
rODI PoraatloD. The t088Ul1'e:t-oua lenaea are ~OVJl4 18 _11 
1lo1lOlfa on the surtace ot UDCODtOrait7 • 

.Aa theN 18 DO loeal or reglonal .Yi4ence 01' a break 111 
.84111en\.t108 be\ween tbe Curd884. San4atoue aDd the Lower 
Cretaoeou.. Mud.roag Shale, \be 1I1d41e Jua8.10 age at \h1a 
torma\1on 1. doubtfUl. A 

ChE±ACIOUS 

'lbe Cretaceoua 87"- expo .. 4 10 t be K1n1lTa 8 bee' ll1"8a 
camprl ... tbe following atratlsrapblc ua1ta. 10 aacend1n.tor~~r: 
B1Jtdroaa Pormatioa, Wlnn1q Grollp (iiuderoDg Shale. Wllldal.la 
Rad10larlw and Gearl. SUtatcme) and Itoro30n CaleareDlte and 
1l1.1'1a lIarl ot the Cal'dabla Grou.p. 

BlrAron« Formallop. 'l'he Blrclroq Formation consiats 01' 
quarts .aDdstone. glaucon1tl •• anda~oD •• !~rtz graywacke and 
811tato .. restlng UDcoDtor..ab17 on ~. Per..1an or conto~bly 
on tbe Curcterd. Sandstone and coDrol'JDabq beneath the }Ad.rona 
Sbal. •• 

It outcropa near Curd..uda Well on tte Hlnll7a River and 
111 the area beb.en X1allwlbrl Creek and L.TDdOD Riyer at tbe 
baa. 01' tbe .. aaa. Aa it f01"U tbe mala artesian aqu1ter ot 
tbe Car.noD Baa1D 1\ 18 known 1n borea throughout tbe weatern 
par' or tbe baa1D. The B1r4rol'l8 POl'Jllltlon 1. about 50 te.' 
thIck near CUrdamw!a "ell, more thaD 40 1"eet 1n the 1:181l.1br1-
lqDdOD area, 87 ree' 1n JlaDber17 No.1 Bor., 54 teet In ~1a ili. 
No.1 Sbed Bore, 23 ree' 1D Gel'arc11 Bor., Vlniqa Stat10n, an4 
132 re.t in CeuteDal7' Bore, Clll'4abla S\atioD (3ust nor\b ~ ,be 
Sbe., bounda17). 

~. onlT f08811. found are pieCOB or s11iclf1e4 w004. 

Thia formatloD includes the aU aand at Rough l!aage Bore 
No.1 _heeD 3605 an4 3622 1' •• t, aDd as it continuea ll.D4fw the 
_atera part of the b .. 1D t'rClil there to ~lurcbi.on R1Yel' 1\ Ima' _ regarde4 aa an attract1'f8 drilling taraat 1"01' oU lI'be1WV~r 
atructUl"lt 1s 8Il1Ubl.e. 

The Blr4roq Formatloa 1& correlated .It'' the Butte SaDd­
a'o_ (Clarke aDd -relch8rt, 1951) ot the lo.er :lvchlaon Riyal' 
area. 

VUder~. !t!,. 'l'he Kud81'ODS Shale (COndon, 1954) coDaiata 
ot benioD110a. ';:~83'stooe and alIt.to_. It 18 coDt'ONlab.la 
between tbe B1rCb'oq Fo~'1oD below aDd the 1I'1ndal1& Radio­
larite ab~e. 

The ]iuderoq Shale out-crape near C1l1'4_ud. Viell. aD the 
:!lnUya .iLl .•• l' tlD4 at thlt base of tbe _u. at the north end 
or tbe Ple1a4.. and 18 eXpO.ed 10 tbe IIxca.,.,,1oo of the CuncJ7 

Dem on Yiedape Stat100. Xta tll1ckDesa 1s about 40 :teet near 
Ourdamuda .ell on the 1110117a River 8DI 40 1'00' 1n the are • 
• ou~b ~ W.tDlalla KU1. 

The onl3' :CossUa _0 ~ar found in the ltuderolll Shale are 
1'&410181'1. and f'arllDliD1tera ..,bleb indicate aD upper Alb1an 
age (Edge 11. 1952). 

'l'he !~UderoDg Shale tOl'lU the cap rook: to tbe ute_iaD 
aqu1:1"er 1II1CI. oU aand. tbe BlrdroDg Poraa"1ou. 

W lnf'~ Rd191.:rl~. '.fbe 1flac1al1a Ratiolarl te (Con4oD 
at 81.,9 cODsl.i_ 0 radiolarite, 811\7 an" 8.nt.~ 1. place., 
and th1n Mde 01' chert. It 1s cOD1"ormable betw .. n the Mu4erona 



8e.le .elow and .he (lear1. !U.ltatOia ....... The 'type seo'laD 
.t 'tbe i'omat1cna is at Windalia BU.l wheN oall' the lower 
~ 0'1 the forat1en 18 exposo4. 

'fbe 10'W'$? part .• ~ 'the format.1011 1 • .,xpea •• 1n !'b.e PIe lad •• , 
bar Winning Pool &lolll tlle b.-a of the J:..rlade. near Kia H1a 
,and al., •• g the Minil,. .. lU .... er lieB' of Gv4 ... _ Well.. 2h8 UPIMU1 
part 1$ expoNd ill the ax1al part of tb.e Gl"al.la Aut,lol.1De • 
.... 'let •• 80tlo .. of the :tormat1oD are kD_ in Oll-tcrop. 
Bore 10S'8 lDdlc.te tb.at\h8 t111CkaeBs of the 1fidalia Ra4101ate 
1s abclI' ).70 reet nee lIla Ilia and aholt' 210 t .. , 12 1ll11 •• 
• _t 'or W1nnlm1. 

Jt __ 1D1:ter. all4 ra4iolar.1aare al1nt ••• ' .... oait88, 
Ml_1 tea and mol.~.se8 arel!'a1*e. 'I .. a1ero-toaall.a latU.oa. 
tha' t be age 'O'f"'htY- 1U,l1;4alia Rdiolu1'le 18 llppe.r Al.b:1aD 
CBlgell.,1952)ba' tb.e _alt.s n. _a' a 0e.oaan1.a ... 
(BRDD8chwUer paJ"8Gnale8lDllJJUlleatiOD). 

-~ 1I'1D4al1all .. 4J.o191te 1s COl'-Hl.ate4 wit·. ·aM 18 .~u 
\0 t_ ~ltu1_1_"alo (ct__ aai Tete.JII\ 1"1) _1. ..t-
... ". 18 t .••. l.e. Jlareat •• n JU.WJ!I afta. 

' ... ' .1I1£!llIf,l,_- . 'lhe. harl. IU.lta\o. (Oodoll.' &1., 
1,,...) ••• '. 8. -.0 .. li4Uk ".t .• La aU.t.,.. .4.1qa'toae 
W1tlll_1' •• 1. the .,,,,Jl pari. 1f1aa foaatloa ._f __ lilT ., •• - . 
11e''- .1 ... "j.dal~ ltHle.ente and 18 0'f$~la1. 4180-Cmfo1l'JBabll' 
by , .. leoMI •• (tal_N.ile.,. .' 

ID ~.aNa·~.t~t'M IIta11,..She.'. tbeharle toU.It&t ... 
ft'-taOpa 1». ''-'aXial ... o:f t_ (i1".11& JUltJ.el.lae1' 111 the 
10--.1' " pdt .ot the-~1se"$t 0'£ Gh1Dki.a Creek 841a t1ileeuft­
.t-1~.·: .t ~1. :0-. WU_.. ,\.I,1oll. OD tiis-alla Aatlol1_. ea.' o.f ll.~.ttl. Bill. 'tb.e :t .... '1_ 18 abo.~ 5» :tee' t1\1*;. 
1. O •• tell8il7 ~r. i,' 1. ;p0881\}1,.· 1150 1' •• ' thl.k; aM 18 tbe 
Were1 ..... ue. ,.alblF 200 r ••• '''tek. 

. - . . 

:r •• --.A1t ........ ~o.lllJlll·. are a1nm4a." tltl'Gllpeut tbe 
to .. ..-s.ttn;., . *-'1". aft ple'llt1hl 1a th_ 1.el'll108' par'-
aDd .. t.~\"1.,:.Jl"I4. a",· ,re __ '_ Altllo_ tlae .. 1 .... I.G_t 
OD tbe ptio:l_"'·.,u:lI-el.'1oa 0'1 tlae ... leSUt.tODe. 1t 1. 
possible ''It at 1'" 1& or Ce.aaa1D an4 ~oa1 ......... 

GIE4IJa •.. lre-'-' CaWlaltLa (troup (Oonte •• " a1.. 1954) 
.... J.a5mi1.. .' 0'1 ela.tie ea108PeOU ae4:1JaeJl'.s. l' 418eOD­
fo_b1.7ovel'lJ.e·$ tile' Wl.1l1 .. 6M-. .a ti.ae ...... q lUl4 .. ,,1.1e. 
,. (11.1&11. Cal.-lll'ft1<M. It eoaprlse. til. 1:&1'0)$. C.u ...... , .. , 
.lr1a •• Z"1. Booap."" .re.ru' .... W"R Q~n1 'H, ],1Jt18 . 
"aled •• ".. eafdlila '0a1~Jl1 ,. aU .1-..11_ ··Cal ..... lli e. t.! ... 
fOl'Jlatlol'l ........ '1a .ge ha aaapard ... to D1m1aa. 

X.D~~":w.. 7,. Eo", •• Gal_MaiH _ .. &1._ f4 
~1 •• 1. d .. ' '. 1f '.'~. 8act ona cal.areDit ... , cale11.lito wi'. aODlut .. tM; .. at8 .tl'IHH~'. ~_. t ... '.l_ 41"0 .... 
fo_al¥ o.Ql.j.~.." kuhl.·· .. 80M .. 4 18 0-.-.r1':18 .U ....... 
1' ... 1117 It,. tie M'lIa .~1. 

Ia the Jlla117_ ap •• " the tb.lekaess of tko ltoll'OJoa Cale:all'­
et.ite 1s 1]0 fa., 1m1ae:4;1at_ll' ea.' of ltemarkabl. Hl11, 115 teet 
.0De .110 _. at. 0., f h.: "le.·· .8 Po.o1 .a 0."''''1a Cr •••. D.' 4 possltt17 
235 tee" 1a o._~ llorel a_ub1,a. tr .. ".M~a Cal""81'. 
" .. 'orG,. .. ib.iI:t.J"alu. A.~1cll ... \_".l'r •• I'&·""011ne. t_ 
Oa .... Aa\,1,cll .. , al._ t_ seer. _.".~ Ch1U1a Creek an. 
18 til. l4W'Jtl, •• _'ll. o~ "1"~1. D_. " ....... 

~.!I. 

If_ f_ti.OD c •• i.iDs a )!lIe. fa_ .f' t.~.l1"e1'&f: 
pel..,-p&I_. apli-alo,o •• aR4 .ra.Uopo4a _1. lJ.Kl1.at. a 
a .. t.1aa .... 
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~he Xoro~OD Calcareni t. 18 correla\e4 wIth tb. !'oolonp. 
'Cbalk' and Second Gul17 'Shale' (Clarke and '1'elcbert~ 1951) 
of the 10'fl'er Murch1son R1ver area and wIth the Glngin ChoU: 
~.1cbert, 1946). It IlUI7 ,-'o8s1b17 be correlated wlth the 

Pon41cberJ7 Beds o~ SoutherD India. 

airl. Uarl. ~he ~lrla garl 1s n thin to~tlon of 
fos8iliferous marl aDd calesren1te d1econf"or.mable between the 
Koro3on Calcarenite below and the Boongerooda Green8and aboYe. 

It outcrops on the G1ralia Anticline where 1t 18 two to 
&even reot thick, on the Cbergoo AntIcllne and on tba Warroora 
Antlcline. 

It. rich raun& of ammon1tee, bracblopods, mollusca. 
roremlnl:f"era, coral. and na11tl101ds indlcates aD age !'rom 
upper Campan1an to lower Maestrichtien. 

'11m';L \RY; 

BOP9srooda Green,ani!. The BooDgerooda GNensand 18 a 
t.hln formaion, conslctlng or f'o8811.lf'eroua quarts aDd glauc­
onlte sand, dlscontormably oyer171DS the Rir1a Marl and 
conformably underlylng the Wadera Calcarenite. 

It 1. exposed on the Glral.la Anticllne ·(two to e1ght 
feet th1ck), the Warroora Ant1cllne aDd the Chargoo Antlcllne. 

ifbll tor&rlinl1\tra ba'9. been descr1bed by Edgell (1952) 
aa ind1catlng a Palaeocene (!fert.isJ7) age. Brunn.cheller 
regarda the mess-rosaUs aa 1nd1cat.lng a Danian Ccret.ceoua) 
ega. Part or this 1nconsiatenQF 1s bound up with the problea8 
o~ the reletly. agee of the Danian and Palaeocene and of the 
stratigraphlc positIon ot tbe boundary between the Grataeeoua 
and the 'rel'tlary. Tbe presence together ot 'Pal •• ocene' 
micro-fauna v1 th a t Dan1U' at a-:f"auna indicate 8 • correlat.ion 
between of- be two. -rile absence ot 6D.1:iloD1 tea (tbe standar« 
Uesosoic aone-toBsll) and the preaence o~ "plcal rrertl8F,F 
genera of foraminifera indicate tbat tbl. tauna beloDga more 
properly 1n tbe Tertlar.y. 

t'here 18 DO formation 1n Weetero Auat.l'al.la wbicb mB1' be 
oorrelated wlth the BoonS8l'ooda Greeaaand. 

Jad," cHefs,n1tl; The Wa48n Calcarenite (Co0400 et 
el, 1~4 coni 8S ot !able and hard fOB.Ulteroue glaucoD1tl0 
calcarenite. !t 1s conrormable with tbe Boongerooda Greensan4 
below end the Pirie Calcarenite aboye. 

On the Mln1lTa Sheet. l~ outcrops OD the Glrali.An~lcl1oe 
ma1n17 on t.he weat f'laDk, with a tb1ekDea. or 50 feet; on the 
Warroora Ant1cline (tblckne8. about 20 :reet) aDd OD tbe Cba~1OO 
Antlcllna (t.hlcknes8 about 10 reat). 

Abundant 1'or8Jll1nltera and bl7osoa.. and C01lllllOD echlnoida 
and brachiopoda indicate a Palaeocene (Edgel~, 1952) 01' DaniaD 
(BruDn8cbweller, 1952) asa. 

Piri. C§lg.ren1tl. 'tbe Piri. Calcarenite (Conc1on at a1. 
1954) conaLita 01' biable bl'7ozoal calca1"eI'l1M. soft ea].c11uti.te 
and tbin hard ch.Jrt;r calc11ut1te. It 18 conformable w1 tb the 
Wadora Calcarenite below and the CubIn CalcareDl ta aboye. 
It 1a exposed COD tbe ~ln1l7. Sbeet area) OD tbe w.at tlault 
ot tbe Gire11a ..Anticllne (tMemeS8 qo raet) on tbe Warroora 
Anticline (tblekness about 40 :f"eet), on tbe Cbargoo /u"lUcl.lne 
(about 20 teet) and OD tbe Chirr14a Anticline (about }O teet). 

~tw P1.r1e Calcal'eDlte con'tain. abundant tbJ'eminlfel'a, 
radJ.olarla and b!7ozoa, COIII1'IOD ecb1Bo148 and some bx-acb.1opoda 
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end molluscs. The age 1ndicated. bT the fosslls is Palaeocene 
~dgell. 1952) or Dan1an (Brunnschweller. 1952). 

Cashin CalcareniS,. The CIl8b1n Calcarenite (Condon et al, 1954) 
cona1at. of tr1able and bard foss1liferous calcarenite conformable 
above the Plrie Calcarenlte and possibly at8conformable beneath the 
Jubllee Calcarenite. On the ~!ln1l7a Sheet 1t 18 exPosed 0017 on the 
wset flank of the Girslia Antlc11ne, where 1 t 18 about 40 f ..;ot thlck. 

The Cashin Calcarenite contains foraminifera and echinoid., 
brachiopods and molluscs of Danian age (Brnnnschwol1er~ 1952). 

Jubilee Cal.caten1t.. The Jubilee Calcarenite (Con40n ot al, 
1954) conslots of friable and bard t'088l11teroua glauconltic calcar­
enite. It i8 possibly disconformable ~ith tbe Cashin Calcarenite 
below and 1s dleconformable with the 01ral1a Calcarenite above. It 
1s exposed, 1n the ~iD1l7a Sheet area, only on the weBt fiank ot' 
the Gil's11a Anticllne where 1 t i8 wedged out between the Cashin 
Cal.carenite and the 01ralia Cal~n1te. !the maximum tblckness 18 
about 20 teet. 

~he J'ubUee Calcarenite contains foramin1fera of Palaeocene 
age (Edgell, 1952) and mollusca which Brunnscbn1ler (personal 
communicatlon, 1953) %'8gards a8 ot Eocene age. It 18 the uppermost 
formatloD of ~ho Oardabla Group. 

EOOEN& 
r 

G1rglia Calc.l1'~n1 te. The Girel!. Calcaren1 to (S logl.ton, 1941 
and Condon it a1, 1 54) conslsts of tr1able and bard tossillferous 
calcarenite with limonite eolltha, and hard brown crystallIne lime­
stone. It 1s d1aconformab1e on the uJper format10ns of tbe Car4ab1a 
Group and unconformable bolow the M10cene Lamont Sandstone and 
Trealla Limestone. 

In the Mlnllya Sheet area, the G1rAl1a Calcarenite outcrops 
on the lower ,,·est flank at the G1ralia l.ntlcl1ne. Its th1ckness 
there rtlDges f'l"om about 100 teet at the northern end to nODe. ;.toat 
ot th1s variation 1s canaad ~ the poat-Eooene .rosioD ot tbe top o~ 
the Glralia Calcarenite before the Hlocone transgression. 

Abundant foramin1fera and t811 large molluscs indicate the age 
of the formatlon as "a" to "bit stat. (East Ind1es) 1.e. m1ddle to 
upper Eocene. 

71erlinleigb Sandstone. Tbe Uer11nlelgb Sandstone (Te1chert, 
1950) consists of coarse-gra1ned aDd medium-grained ~uartz sandstone 
resting uncontormablT on Palaeozoic format1ons and generallr later-
1t1zed at the surface. OolT sand deposita, p1'Obab17 derived from 
the surface or the laterlte profile. are found above it. 

In tbe Sheet area, it outcro~B a8 small outliers ca~~lng butte8 
and 1n a somewhat larger area nonb-'treat of Ebra Well, L,vndon St"tion 
where tbere Bl'e p1eDtl~l fosslla. It forms the cap of the butte 
at the edge of the scarp east ot' X-55, of the :.!oogooloo meaa and of 
the Pleiades Hilla. Tbe thlckness of this format10n J.e general.q 
less that 30 teet; It 18 controlled largely b7 the pre-deposltlon 
level of the underlying surface. 

The ~!erliDlelgh Santlstone has been thought to be of 3iocene age 
CTeichert, 1950) aa 1t contained Aturla clarkei wbich 18 present 1n 
the Plantagenet Beds .hich bad been given a MIocene aee on the 
evidence of a large fauna inc1ud1ng -"uris austral11, (Chapman and 
Crespin, 1934). ReceDt examination at' the fauna fitcm near Ebra Well 

by ~lss Crespin, Dr. Brunnschweller aDd Sr. Dicklns has shown that 
the :te:.'11nle1gh Sandstone is of Eocene age (personal cOi..munlcatlon). 
The ;.terllnelgh Sandstone mq be correlated with the Gira11a Calcaren­
Ite of the coastal area. 

Lfhilont Sandstone. The Lamont Sandstone (Condon et aI, 1954) 
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1s a lenticular :formation of 1uartz sandstone wlth few fosa1ls 
resting 1n erosion hollowB of tbe G1ral.1a Cal.caren1 to and o .. erlUn 
uDconformably by the Trealla Limestone. 

It outcrops on the southern plunge near Korojon Pool and on 
the south-west flank of tbe GlrallaAnticl1D8 and on the east flank 
of the Chargoo Antlcline. 

Its thickness there ranges up to flve feet. Its stratigraphic 
posltlon and the few fossl1s contalued lndlcate a lower Yiocene age. 

TraaUa Limelltone. The 'rrealla Limestone (Condon et el, 1953) 
cons1sts of hard white fossiliferous f1ne-grained crystalline lime­
atone. It rests unconformably on elther the Lamont Sandstone or 
format10ns of the Cardabla Grou~ and Is unconforl118bl.e beneath the 
superficial Quatern~ depoalts. 

In the Mlnl~a Sheet ~r8a 1t 18 70 feet thick on the west flank 
cd tbe Giralla Antlc11ne at tbe north edge 01' the Sheet area, 30 
feet near Koro30n Pool, Cardab1a Creek; 50 t~et on tbe east flank 
of ChargoD Ant1cline; ,,,,,, ftlet on Yank1e Tank Ant1cl1ne; 50 teet on 
Cblrrida Anticline and about 60 ~eet on Warroor~ Anticline. I~ 
outcrops over much at the aurf'acea ot the Yial'roora, Gnarraloo. 
Chargoo, Gerardi, Ch1rrida, llin11y'a and Homestead Anticlines. It 
1s not known east of tho Borth Coast HighwaY. 

The abundant f'oramiol'fera lnd1cat~ en age equi~alent to • f-1 t 
totf'_2' stage of tbe East Ind1e8 1.e •• lawer itlocene (Cr~sp1n, 10 
Condon at al, 1954). Gastropods and echinoid. sra believed b.F 
'al'Wl08chweUer (t>Orsonsl. commun1catlon) to .A.Lld1cate a somewhat older 
age. 

i091ablOO Por.mat1jn. The on~ named tormatloD In the Sheet 
area 18 the Joolabroo ormatlon _bleh consists of cODsolidated sand, 
slIt,. 8and, pebbl1' sand and travertine unoonformably merlying 
Pclrm1an and Cretaceous fOl"ulatlons. 0nl.7 recent loose sand 1& depos­
lted above 1t. 

No tOi!sile have been f'ouncl 1n the Joolabrao Porzoa t10n, the 
Pleistocene age of which 1s ind1cat4d by 1t. p~81ograpblc position -
~epos1ted on tbe flat floor at tbe wide valleys eut 1n the post­
Eocene later1tlnd surface, and dissected by the present stream 
action. 

Sand. 'the 100S8 red sand on the surface of the mesaa 18 der1ved 
from the surface f the proflle of later~t1zatlon. It 18 inclUded 
1n tbD Ple1stocene as it 1& pOSsible that ite movement and depositlon 
b7 wlod durlng a V6r.y arid )or104 may have co1ncided wltb one or 
more of the main glacial stages of the Ple1stocene. 

Th1s bigb-level red sand is 1n long1tudlnal dunes trendlng 
Dortb-north-w8ct 1n the area south of the PleIades. 

:,isrlD! Dopo§1t.. On the shores of the aut Lake and extending 
north !"rom 1t, and extending along the Iqndon and Min1l.7a Rlvera 18 
a depos1t o~ calcaren1te and molluscan coquln1te up to 20 feet thick. 
'the uppermost l~t of this depos1t ie about 30 tcet above tho bed 
of Salt Lake. 

The abundant f'08a~18 Include mollusc., echinoid. and foramin­
ifera. Although these 1'08811a bave not been examined crit1cally, 
tbe7 are thought to .a.odlcate a Ple1stocene age, although the 
relation of tbe depos1t to the 20 foot eustatic sua level ~ 
indicate an 6ar~ Recent age. 
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Recent deposita 8re main17 tbe superficial 8011s at1l1 1n 
proce;.,s of deposition. In 80" or l·boa8, tbe ~roceaa haa been 
in operatlon for a considerable time. 

~. The red sand covering large areas between the coast 
anct Salt Lake and G1ral1a AnticUoe. and betweeD t be North 
Coastal Higb:wq and tbe outcrops ot tbe Permian aed1ment. 1. 
regarded aa at recent age. In places it 1a deposited OD tbe 
aur:tace of: the JOOl.abFOO Formation, but elsewhere it 18 on the 
truncated aurface ot Permiao and cretaceous formations and 4J.a­
cODtormably on the surface oftbe Tertlar,v L1mcstone. Tbe upper­
moat level 8t which lt ls found 1s about 4VO feut above sea level. 
t.rhe sand is not de1'1".4 from the underl.y1ng formatioDs, JDaQT of 
wh1ch haYe very 11ttle sand, and lt stleL18 not to be derived 
directly fram tbe ri"era. Consideration of its wide even spread 
and lts un~ormlty of type suggests that 1t oaay be a muloe depoa1t. 
lt~ mo .. aw8nt into longitudinal dunes poss1bly took place during 
aD ar1d period 1n the 881'17 Recent. 

~lqo_depo81t§. aacenl beacb ssnda, and poss1bly the 'salt 
mar.b' near Cardabis Homestead are Recent marine degosits. The 
Cardab1a 'Salt marsh 18 p~obab17 a 1ittlo above .ea 18981. It 
bas 088n eut ott from the sea by sana dunes wh ... ch ~cs1b17 or1g1n­
ated 8S a api t from Polnt :,IaUd. 

Lake DepQf1ta. The noors of ~al. t Leke and of t he b1gger 
clay pans (norlh and .. est ot ~inn1Dg H~stoad) are cov~r8d bT 
i'Nalnrater deposita brought io bJ' nooa waters from the r1vers. 
In Salt Lake these deposita conslst of thin beds ot clq and 
STP8UDl down to a deptb ot at least two feet. S1m1l81' deposits 
witb probabl7 1868 gypsum may be expected 1n the larger claJ'pana. 

1iravertlne. Deposits of tnveJtt1De are formed iD two t7pes 
of loca11ty - at tbe surtace ot calcareous formations and within 
some sand deposits. 'l'be first 't7Pe 18 found aboye 'lrealla Lime­
stone 8rouDd tbe Salt Lake and above tbe Kor030n Calcarenite between 
Cardabia Creek and Chinkia Creek and 10 a small area between tbe 
Borth Coast Higbw.,. and the north s1de ot Lyndon lit..,er. The 
second type 18 developed malnJ.y 10 the sand between tbe coast &14 
Salt Lake and Giralla Antioline. It t'orma a hal'dpan at from 2 
to 10 ~eet frOJl tbe surface. In some places the t.ravertine 1s 
exposed bT 'tbe eroslon of tbe surface sand. 

Besidual 8011. Residual so11 is deyeloped from outcropping 
rock _here the surface 1. flat or only .. oW gently aloi:>lng Red 
~1we solI deyelops oyer the calcareous ~ormatlon8 ot th. anticlines 
in tbe westeI'D part of tbe abeot area and ln more reatricted areaa 
01" outcrop of Pa~a.oao1c sediments. Res1dual soi~. are common on 
tbe outcrop of tbe Ly'ona Group aDd Gneuclna Fomat1on but rare on 
other ~o~tlona. 

Alluvlum=& Depos1ta 01" alluvium cover large areaa around the 
lower reaches 01" the ~dOD and :51n1ITa Blvera and Cardabia Creok. 
along the western 81de of 'the 01r&11a Antic11ne. and along tbe 
rivers. 

The th1cknesa of the al.luvlum ranges from a 'few feet up to 
perhaps 100 teet 1n tbe delta 01" the .iolly. Riyer. ~b. 11tbologr 
ls domlDant17 erenaceou8 with sUt and cla,y both 88 matrix and bedS 
and some gravels. 

?be alluvlu. is in process or depositlon - every flood deposlta 
sedJJJJ80t on the alluvial flats. 

l!!.!.t!. Waab, tbe very tb1n veneer ot alluvIal gr ... e1, sand 
and clfi7-oyer bedrock, covers large paris or the area or out.crop, 
partlcularly the lower elopes of ttle scarpa and areas of abeet 
flow. In places, amall aran or outcrop are exposed ttl1'Ough tbe 
wasb but 10 otber areas tbe wasb cOJD.pletell' ccrrera tile under171ng 
rock. 
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STRUOrmRR 

The maln structural features of the Shee~ srea are sbown:D 
Figure 1. The contours ot B0ugtt8r gra'f'lt7 anomalies, trom aD 
unpublisbed map bY' I.B. RveriDgbam are also SbOWD. 

The structure of tbe Pre-Cambrian is known onl¥ IV' photo­
lnterpretatlon baaed on a slngle traverse. Two larga antlcllnes, 
both ver,r a~tr1cal wlth ateeper weat flank, and plunging 
northward. occu~ the eastern part of tbe Sheet area. Granlte 
lntrude. the 8tructur.l~ high part ot tbase ant1cllnes but 1. 
not completelY concordant. 

To the w08t ot the folded 8eh~8t. aDd separated tram 1t ~ 
• tault 18 a large uea ot granite with I81nor amounts ot scblsi. 
Thls gran1te torma the .s.teraaoat outcrop at tbe Pre-Cawbrlan 

roclai. 

Tba _~or tanlta 1n tbe Pre-Cambr1an rocks are north-south 
ln strlke. They probably originated at the time ot tbe orose~ 
wblcb reaulted 1n the tolcUng aDd mat8llOrphla ot the scblata anct 
tbe intrualoD of the gran1te. Post.-Permlan moyement along these 
faults 1s lndlcated at Wllliambury where the exten810n ot oueof 
tbe major faul.ts 1n the Pro-Cambr.1an 18 a fault between the Pre­
Cambr1an ach1st and granite aDd the Devon.i.an to Permian sed1ments. 

Tile reg10nal dip of tba Palaeozolc sediments in the are. of 
outcrop 18 south o~ weat, at angles ranging tram abou~ }5 near 
the eaatern marg1n to about 4 near 111ddalya. The reglonal dip 1. 
1nterrupted by the hialor north-south faults; on the east olde of 
the tault there 1s cODlDonly a qnc11ne result1ng bom the lilOyement 
upward ot the we8to rn block. 

lfoth1ng defln1 te 1s known of tho structure ot the ~l'e-Cambrian 
.eat of 1ts area ot outcrop or of the Palaeozoic ••• 10 of ita 
outcrop. 'rhe gra.,1t7 an<m1aly cap mq ind10ate tbat the axi8 of 
the basln 1n the Sheet area rune north-south tr~ Remarkab1e Hlll 
through :!lnllTa Bocastead. 

In the ar8. weat of the Borth Coast High.q there are a 
number o~ anticl1nes - tho south end of tbe Girol!. Antic11ne, 
the warroora, Cb.al!'goo, Chlrr1da, Gerardl, MinUya. H0D8stead, 
Gnarraloo Antlclines and tbe north end ot Yankee ~ank Antlcl1De. 
Geological and .8181D1c e., ldence 1n the Cape llc.nge aDd Glralla 
Anticlines to the north of this Sheet 1nd1cate that theae coastal 
ant1ol1nes are almoat certa1~ the result ot fault1ng 1n the 
Pre-Cambrlan Basement and also 1n tbe ?alaeozolc se41menta. 

EOON Qlc n~OLOOX 

The only mineral of any econom1c importance produced ln 10 bl. 
area 18 the underground water OD whicb the pastoral lndustry dependa. 
Although good stock water 18 produced 1n maD1' places, tbere are 
mSi>1' areas 1n whl.eh good under8l'oun4 water 18 available but n4 
sought. Water 1. avallable 1n the .ooramel Dana.tone west or the 
1100800100 Range frOlll K-55 to the Lyndon hlver and weat ot ttle It-52 
Range frca tbe 1110117_ River to Plelades outcamp. On 1I1ddal7a 
and Wandsge. Stations .. tel' 1t'ould be available 1ft the lIallena 
Graywacke but up to 2000 1'eet deep 1n some parts of Wandagee. 
west of the area 01' Palaeozoic outcrop, water 18 ava1lable 1n the 
B1rdrongFo~at10n. This water 18 arteslan (flOWing) west of the 
Borth Coaat H~gbw8T. Ground water m&7 be tound 1n atream gravels 
aDd 1n quarts reefs 1n the Pre-Cambr1an area. 

Within the ah.et srea~ the 1'011o.1ng rocks and mineral. o't 
lnterest and poss1ble economic algnl't1canc. baY. been tound:­
Limestone ('tor sealed road surfaclng. cement and l~e manufacture. 
agricultural 11ma) ln the coastal. anticlines, in tile Cal.qtbarra 
Formation on the east side 01' the ridges extendlng from X-52 and 
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X-S', to the L7ndon Rlver, in DawnisD and Carboniferous laestone 
on WllllaaburJ station and in pre-Cambrlan l1aestone north-east ot 
Lyndon; I7PIUII in the surface weathe:r1nc zone of shale in the 
central part ot the Guall. AntIcline and in the Bulgadoo Shale 
on eIther ~lde of the K!nll,. Blver on Wandal" and Middsl,. 
StatIons and 8S eYaporlte beds in the Bulladoo Shale on 
Middalya I nndJllar phosphate in the Wudagee Fonmtlon 
Qusnnanle Bhale and Bulpdoo Shale on Wand agee and JtldAal7ll 
StatIons; bentonitic shale in the Gearle SIltstone on the 
Olr81la AntIcline 1n the eastern part ot Cardabia Station; 
baryta. a8 nodule. and beds in the Gearle Siltstone on the east 
part of Cardabla station; radinlarlte (tor tllterin" insulatIon 
and tine abraslft) in the apical area of Giralla Anticline on 
the east part ot Car.,.bla Station, along the L1I1don RIver south 
and south-west of Kla Rla Hoaestead,along the Minil,. Rlver west 
ot Cnrdaauda .ell, an~ south of \Vandagee Woolsbed. 

!he following ha.e not been found but geologIcal 
evIdence ~uggest8 the probab1l1ty of their presence .1ti\~the 
sheet areal-

(a) PetrolelJll: UibssJ.ble reservo1r beds include the 
Birdrona ForaatloD. lIaUens areJ'Wacke, .oaramel Sanastone 
HarrIs Sandstone, Munabia San~stone and R8I1Il78Ra Gre1Wacb, 
suitable structures in the B1rdron, Por.atibn include the 
01ral1a Anticline on Cardabis Station, Warroora AntIcline on 
Warroora, Gnarraloo AntIcline in the north eastern part ot 
Gnarraloo, Charcoot Gerardi, Ch1rrida lI1n1lya, Boaestead an4 
Yankie Tank Ant1cl1nes OD 111ft1l78 sta!ion. and the west side ot 
Wandagee Hill Fault; suitable structures in the Palaeozoio 
sequence .Sf include the above structures and fault-line structures 
along the Barrabiddy Creek, 1I1dd&1,.a Fault, Harris Fault and 
Will1amburr Fault, • 

(b) Salt. Presence ot enporlte I7PSUII in the 
BUlgaaoo Shale on MIdaal,.. Station and on Wandage. statton OD 
the l3arrlbtdd7 Creek, and the f1ndin, ot brine ln sOlle bores 
in thIs torutlon perhaps indicate that, below the water table, 
there ma7 be deposits of salts. 

(c) Metalliferous minerals. Although no detailed 
geologIcal work has been done on the Pre-cambrIan rocks of the 
eastern part ot the sheet area, it 1s likel,. that the sChists 
there are ot the same general type a8 those at Varoo to the 
north and Y1nnietharra to the south east where lead, copper and 
mtca ha.~been found. 
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STRUCTURAL SKETCH MAP, MINILYA SHEET 
Fig 1 . 
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ECONOMIC GEOLOGY, MINILYA SHEET Fig 2. 
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