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ABarfcjuay 
H m R n v w t̂flrft Is on w w of Wmuiolij and twtiiiy ftftttMBtftttttt ttMUwA latft fift ntft {jfcg iMHWiy ̂TUPf*! 

in" npiif MvciNdMNl Iqt ftiwftfKflftl if| Ite P&ftttmfty "Hwil1,» xfeMi tfci flflftfeljftp taftfcljftiAft* 

i» lialt*d to t n I w m la tt* Lwrtan a m « S S «n*mdftllt» stem art mOrtema beta* JS50 M l * Ia the Oedbier Swiaante sb wO»t4Miaed ti ftf SS3,1W68B8S# •Mdft'taoftft ftftA fBffHTfff̂  
imiiftilrtiiiia Mainly «f LOMT ffritmm ««• o > w . 

(HLdop soaks wt i m j i m i mrlaln V ft Ttrttaqr 
ftftgMMPft w ^ i womdiag frl&flft n ttidBMM la tht 
jjtmui Kit atloftfti ijBOO fftftt ia ite ( M U r sokUnSa* 
MnnMMlftMi rftoit wdli MPft x*ftftft0Bift9&- la MfeqMBftftt lilftalnllilPftjjiij ftMnh f# tfMftrlbftA ia j^mnlL twais* 



JS&SBfiBXflR* 
the ftad? «f Mdkc«Uttai ia tttt K u n r B a l a 1 m 

M m ott*Mt w t alaest « t i f « 3 j f*aa tore aatttaea in 
uuiwate sittk iMftargroond wtar auwli—* with ttt wwyllin 
of a lialtad n i f i w i mm ijolim bke AXmaArtttB aw* Tm>> 
aaifaaa gapping i f Una Baaia tea aat yet aaaaanaad* 

Ofeaervatl<»s aa tha Tertiary annnw aiprwad as a 
re—It «t tan eattta* V tha ftrmr m m aafia bar start 
(1053) aad later ia 1689 Tata published atsatlflnvhieal a©tea 
to. the "Xoroim" serioa shtab ha a—own A aad aeaplart dnviag 
3ssvmqfs Md deaa the yivw T>aat« 

In the 70 yaars ffelleelag Tata* a sar* la 185% aaapdta 
the lanHfl dsislayaant «f the area« laqr l i t t le attrntlan aaa 

heiag ta siai1 alt'Mfy tha nfyift* af the ssdlaeatariy aariaa* Tha 
aacttaaa saaeiwad « 4 described >7 Tata hare ia resent yaara bom 
raaaaaared and aaaiplsd and tha oeapXexity ef the n I pa 11 uwmhj 
dsvalapad free a ataijf vf the adarnfMnaa at a^paaed 
JMÂ MHMa MMJI MMMMMUMI tuMMUH ••BTaAfl̂ B̂ ••• ̂Ŝ B̂BÎ^̂p̂HB aBm JfaHV* ̂jĤnaHKaft 

T)ilitlnfl faaoal atadiea baaa e t l l l to be a^ortdHb* 
AH type iMlifl^ villi Umi exception tf aallaaaaa 

Tal tiafm lift fgf irf1 CoUwtiau 

UMI w i H r ia fH f̂̂ 'tm ta Iter iiimniiqiHie of the 
Qaalaoiaal Saaeaa aaft tti Bavins finrndi af tha flaw QenaptHtit 
tm aaadstaasa ia the field ead ia tha aalleatiaa and «f 
bora eatttnga ta theiy irffmrf eaiitm f i r palaeeatalettisal 
eaMadbaetlae* Tb** m k mwM aat have been imirtWi aithoat tha 
fa l l atfllMNrtiea af Mr. o'Driseell, Saaiar Gsaledst, 

A» «aaea VnteoeH* cad Mr* 1<0» Carter ct 
U m m m aaaiated ia tha ealleettaa asff aatarial* standard Quarries 
Pty., Ltd. and Mr. W.H.Blake of Waikerie provided information 
on Waikerie building stones. 



The Kmwmj Baala ac—i«wad t». faaai tetog tha Waaitarti 
'Ami OTiltniii Iwlliwi Truiurari is 'bfrUt ilia BUKaagr Tiaatn |H'<t>a» ant tfc® 
fl—IliiiT i mull •iirta ia a atoaatnLl atrttlna awtotoa «f atolafe 
baa m m pofeliabed igaaiaimifa (MfeB%afe* l«aw Ci ftoium 
afaaiaa and attSataaee team feata i*&aaaa&jMA Ixxlh la Umi OaafedaP1 
<mlrliwifti aa* *a tfe* lasHa dlati?i**j *»a flailaaaft %r w • 
alaaat enapila,*a VaH&acy mgiwuia. «MUfc i» nixtowpn •aaffaan«a» 
13a» »aa*a H K — w aftwm +» jaaaw.Eaa* atmSOm im Wm twOi 
Aaatvavltaa ̂aflklaa anft Umi yaMti&tfeaji aihNi t Igaajift I in and is ape 

tn lanil tj|l tat Tim. altoar as -a ranal t af Xoaal î aigfaaaafccaai 
- anA aMiMManBaatilaaa m M « veaalt ariMBMmaa& ̂ aaMaaiaa* 

to rafei* i * . The apaaa mm afeloh tbe aatlta feova *aaa aataA ava 
ahaan la yi*are 5« ' 

la tba Wmmm Haafn puga* aa fcaaa hm m tm mm 
Aaapar ttea 1*06 at AwinUtt Oil * Om oaayanvfeiaa'a 

T>aafl*ara aC yoywaiitoi* Sauth «r tbm iwnNgr ttWMit 

aah&at* graqraatibe m $paa|tiaaft raelca a£ t&t XaaaMMttoa Qpwp iĤ f-ph 
extend at &aaat aa tm m viotorl«a boe*er. .Ha the aeatara 
fcaargta adP the Baa*n Tertiary U'waigi'aaalcata an Temaawlaa art 
aâ L aaepaaad at aaoy l i w H t t t laalaffteg the diatrlat 
and tine lame Bl*ar Yelley^ Jtoat af.froo la ttw Battaai atf Axmm 
Ml SvaaaO** the Tartlary Sapia aai te MaHal̂ a ayataa wxAa la 
l»«Kt9a Oa<aaftt aad i aila oertto <xa Secttan 229S SMMl 
alMMPt «a the aarth «Ue of a aaaU a low af jraUaw 
f.aaaaa HaaHaw la atyaa« aaatmt to gnv voafet «f Hm» 

8y*Um m Urn aaartfmaa aiaa, ' 
0a mmmmxtA etmttm^ M allaa aoHBb aorsan^ a aater 

laaara «attaaaoft ia pra^la H M t l 12B Hal« 



-S - J 

Befand w w t o of bealdor clays In bores bataaen Lafca 
oi'̂ M̂ yî ifi t the GesNsg ead OownAMk* the nctsit tf Persian 

^iaadatiaa la itihs Ffmitn Is ndnsa* 

BBMMWff 
Bsssss&e mm&s la. the Hway ** proper era knees 

la 3JSC by ITHfltimnf ItHHrfif*! DqpcHsnat 
lap tha Lam tea. Faalar Oaneaay* IB adlaa tw^' nwiil i f Laartan* an 
Section 1?, Koatead «f aortaa* and M a a 1390 feat la Australian 
oil d oaa Corporation* a fcaxton Oil Bore pat dona la 1996 an Part 
Seatftan (6B Bondred af BoelgpernoBg* Xafbrnirtlon an "Oaapaaŷ S" 

ia United ta three ssall msnanta ef bem oattiase 
at tha death Aaatvallan Baaaon wimsiq aatarial finnetly 

In the lasasastan tf Prefsseor Hi iwhin< so far as asn be dedaeed 
trm the lag sad firai alaMMSie ai—itnullm of tha ootttags tha 

91* dead* ffPSfal end Madsteeena- SI1 olay Baecnt 
51 * ttS* Mostly aaad aith Loocton Sonde ? Upper Mlooeae ?1©5* 

US® - 220 Bias aend aad elagr HiHipiniimu ttypar Hopens t fl^* 
vith maail Bads 

• 290 - 310 Gray sanAstena t 
sad «0ay agiii¥el«rte Kiddle 

» - 712 Afftllaaasas Fata* 
UK* 

7X2 ~ Tiff Vaaail^sraua Affinitive tawljr 351 
writie day doubtful OUapoasne ar 

73® • UA2 rifwiouooue Paralio 
alay ead aand aedinaota Bsaana 

eif Knitfit 

L 



Aastraiiaa oil d 9m c***» M t a a Bas* entered at 
1315 f*at» bean as*»oni»«»*»*» *Utr ssafla «r tha Sfc&rfit « m h 
111M tiMn eearsa anflwffiirr' asit af MNbrtMiartaad aaa aase&aat -

anastsa* at 
1350 feet. fh* auOatms ee«tain mparts* awwrtta, lilttit*} 
cttlertt** f&aneOBlts sad e w ^ w w e w aatWr tnxt no £**«rfalfee* 

1587 fea*. At 1567 fitl the.' baring entered f M B S A m y 

apeatas 0C armaesoiMi faraaialfasrai JbB&afcKftflĤ liK 

Jfe&MB^Ud ̂ SaM&r tfiintimiltll iMkil ' *** ftw l̂ iyrapfdhed 
and an seasahat negative asddenee tha age or the sadiaaats at fcd* 

YMH0E JNĴpNftBF̂Ife 

1956 OatiU £or*» 8JU O W3U as %*ar Alfrlaa 

(ifSiap. 
'" sasaa 1 linrty that - nlMillaa est are af tha l»esnr' 

Cretaeeeoa aoaa ifitiiKl the* Ba*ray fisstTi-ffrtta'tha Great Artesian 
Basin. bar near sf * ehiesiel falleeing rreaeat course «t tha 
>iT«r Darling. Xapeenras of poasibljr AiMan asdiaaata' sre toaai 
t# east «f mniniti aa «*»:C«bar Besd» -

Aa aMBcwvas tfedyaiftMNi af Bsaeaads aodiaante aaaaaa ia 
tha Oatffadar SwnlrtarWio b**t ttia atr«ti«paphla jlartaac ia nit eleer 
and mil evidence has hem last aitfe- tha diseardl&g «f sail oattiap 
la ths yaaiu. 

Tha relatiirniyihiialc series of nnrlmelio ' t<an ' -
UMI Bartas Oroap ia Yl#tov*a (laalaf» I S W fiaassdy raa^Oad a* -
• JNapassda ia asv bali#rod t» be of laswr OHsiewsaBi 
At tha tap .ae the ̂ reop la the Bwagmede vmmm&m with 
dioô rladflaoos pi4dt.'raaalaa (B̂ taell, • . 



Is 

8« myomirm af tha 
ml j bora la tha Baitt 

la s&ftfeaMy 

la South 
af ifrftf*? rmtfrmrOT 
Ha. 2 <195*)* la 

M a * 690 feat* 

anpavaatljr tttani at fitvli ttia 
af which aora fine soft gray ittira'taiwe, 

la fttixftjr arfftw ta tha Irotton af tbK bore* a ajtfwiga oouvcvlsf 
at M a t 100 feat a aorraopaiVHnfl peak ooeura la tha 
vaA&aaatr&a Xas« Tte fppap antatanaa Twpe Immb. odMPa&ataft idtt 
tfea SanapaaAft Fawaatloo (Bwtrtiaff 4k 3t953# ZaAvaak 1998)* 
Pa y** yf̂ f?.'ftgVffiH study af tha adaMla ssndatooaa ba&aa TOO feat 
tea iMa atteaptafts •MftMwm at 600 faat vma detemdAsdl aa 
I n again (raaiia>» 1995* p* liGJ) latar aa C*atnaaB«« (ffnafcaiw, 
195*) ant imm cget*aaaaa» p—allily Alfclaa (Oaakaaa A Dattaaan 

JN» 425)* 
A aaaU uftHaatliai af alaaaa labelled and avaeaal 

taOtfcelled n a a t a i a f*ea saoth Australian Oil Walla Be* X Bare, 
Saetien HaadMI af Wateeteww ( " M a 8a*a») aaa yrmmmnUA ta 
tha death Aaateallaa Kaseaa «*» H«P» Kaaeal af Saont (laabta* 
and leat hr tha Kaaana for affaa&aatlaa* fbia rqpreaaata the ealy 

f*oa M a lapertent here* 

UfOO flH 
1(90 feat 
1790 faat 

elite teas 
utosiieoun s&ltatena 

* ' m • 

Ijadaeted cdLltatooa 
3190 faat 
*** feat 

3500 feat 
490ft faat 
W 0 faat 

plaat ffraqmmta 
annftj* a&Xtataas 



9 m vwtaMi t*m M t a Jjl&O f e e t * m t m r n m O A m 
« ilnlMlaafl fiw too M i l aaonat of « M a i maletolt, m m 
toatatlael? •mw—fi ( M M t , 295%) m uMffiMtinnJInit to to 

faat later**! t& on—m mm mA tm nrtwalo •inirtw 
at m m foat to t h m M a i * * tot la Cfiii. Oaten * tettoM 
(1959* P* 57) M n M M « tew C M t e M m * n m «a 
to toilM M P — fiaa af to i i l n fin to S#e aatarial* 

01M* w H i tea <Biliifti1fl>U fwrtito V 
Tertiary anftlaaata la to vamp M i a propter teita taptXjr 
mm aten* to ( n i l 1000 faat IA tototoaa a l t o M la tte 
Qtefl&te ttednAt tte BeuLaaa Bat jvcwtA tbaa ta te at Xcaat 
MO foat tldafc. Tte alteat Tertiary atoata telang to t te 
fj»4flM owem* af iimbb aae* 
CD iBigff AF?"* -

O n teaa af tt*e Tnrttaty la tte Baata la nnrkadL to" a 
relatival? iMifr aarlaa af paralla andlaaato m i m tea laffibCte* 
aatlatoA la Sooth Auatvalla bat divided lata tte Bui M m M 
itrfigniin FaiatSaa la Victoria* tte gloaoaaitio cad llwnftlii 
teita aitfc rulenuiiiin to tev m m fanatla teTcMiirtiar to tm 
lltegtilafi I M U i a teaa not pat tea* identified la Santo Anatoli* 
O M t a M IT « f tf to M P «llh tt« 

Oa M ^ t M and a&npa w i M t r Sprlgg (1992) 
ant later a t M f t to a CMqp tip Sprigf & Battoteff (1955)* to 
teaa in tntea tnm tte trill jr ten iiijianiini ia Saath fltelpnl In la 
X*dMf» M m aa tkm ^rtoaa aide af to Tartoaap Paolt naar 
CMqptoa mil aaaMa 7Id» n n t o l af Blaaatia* « «Uoa a H b anat 
af M l (Mhlawi» la tola m Kaiaht gravala aa* elap aw 
itfaaMtetty awarlaia *p toa C a v t e CaagLnaanato M QnMcr 
Tlairtan to «te ftallaaMt rtanaiKUig aagaman. —aoiuufl la 1996 
tor gtelaalato nf Frane B M Hill ptp« l»td* and tte arfttor 
aaar a total tolntoeaa af 29 faatt 
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Pig. 1. Knight Group clay and gravels. Hundred Blanche, Section 710# view south* 

Pig* 2« Close vies? o£ quarry face and 
machinery October 1958. 

t 



3f0* 

fi»0« 

SUTfSCO 

M & H M f a M a a&tfc 1 m m liaoniiie of seeeadary 

bryosoal, 

lass! iiaanltdc pefcblos M tap to 2P but 

Qaefcier 
Limestone 

White, PoMleb and yeHowaottled 

lO*©* 

att (N base9 eoapoaod of 
poll shod eUbr&ua&ed quartz graitea of aodi«a to gravel alse with 

aioa. flab***- nro xiuarriscl by the Jtagiaaarl&g and Bator' Supply 
source of e®ttere£e aggregate $a the dlBtriet.. 

tfeina out over the Padthaeay ®Korsttt «&esre 
highly carbonaceous bade are developed in areas of bedrock higfia. 

tftg ftoorlaaads Coal jfcgaaaraa occur ia. this aaanar at 
depths of 6© to K56 foot boles m e surface radar Euccleueh mid 

1* sandstsas** sad sandy elayo. 
fche strata intersected daring a 

proerasaa to teat the possibilities of the coalfield was 

A distinctive formation of Knight Group is well 
developed ia tfee Murray Saain proper afesrs it of the order 
of 500 ffcst thlofe* T&e aediaaats consist of ̂ rey brosn acdiua 
quarts sands, silty sands «ad ea&zmaiGmw silts passing doimvarda 
into dark brown assdy silts and silty sanda. A few impoverished 

srs towards the top of the eeguenc® 
fiodiaent&tion under oonditioas «f partial access to 

the! sea* The sands ere coaaonly gritty towards the base bat 



cttmvlii a l f t a i in gnift ols* ttto^MB^* TSw total tolelneas 
i f tint fttatttak vbs lit tm'nM) tixl to l)oth sod PSmrot oil 

• boras sad aaar i|00 fttet la Cancyua Ho. 1 Bora* 
fffitfltir alto Aartart JSSDCiJftUJI JtirittfiflM lnlinroQutiail la 

tbe MFttoa psgpt af Caaty cardaaU atop coaafes rallsap ft̂ ft̂ fliy 
pssslbly mvaMBt toa aors latonMl doralagsMat af toa a a a 
foonaatlan* 

la (yffiwiiPi'ljBUft itoMb^p Bam toaaa bads Mryfrtii>'il flft toa 
Baodlsadb Q M I D lata *a><*a> tbcs aaaa aonfanadblr* Xa addition 
to TTTitUffii fflflllHTIT toaqr aw lain B&per goaanc faamtiiffto n 
and toa oeagfiflFBrt ^ ^ f T fnMI dhsiy * PU*to7> 
dseamcd fraa toa aoaana «f toa Plains ana 
restricted to tot la*el» 

l a toa Vppar a*Mt*"i*iT aBri&e nwlli Mirny to tooas 
to tK<» 8t* Vlnaent Baadau ead* to a lasaer aiFtont • ta thaae la toa 
ftarltm Ttaaln eadstad ana s Halted area la toa eoutli aaat ef toa 
Bmsy FHrtft abors la a aasll but prftMblp1 aadasataljr dssp 

Mm * Ŵ nga doaa to Goanolpipa asrlna llaaatoaaa aft^r 
toteatedded alto tiiHanaaaann eleye vers laid mm* 

Those aaaa aaaad (Mtoook* 1997* p* 179) toa Baoelaoeh 

• Mptly n>an11triinwia bryaassl It men tana alto a gXaaaaaitia a a l 
waibar at toa bsaa* Bed B - toatiMHWl os>tau*ssas aanda alto 
toin l lano tana Vanrta» and Bad C a grey braan eextcnsoeoae clay. 
Xt ia Ukd| toat toa toft *» yepgoamtuA betasaa M tot and 
206 tot to to Bara iootlon, at Halgaotoa deaerlbod bp Tata 
(1900* pOUMUi)* Xt aamat be aald alto oertainty toat to bare 
aa 8aetfea 302 Hundred of ttalaata (Tate, 1882* p. Ht5) entered 
to Bawrilanali Qeoap. , 

Tbe beds are stUl Ineaffleiently deeeribed end wnrnawd 
individaelly. Tbap sra aorralativaa of to Broaa'a Creak Clapa -
Caatla cava Uaaataoa saqptnos la tha Aire Distrlet af Tlotoria 
described bp Carter (195*)* 



H W fW^fl nrffytly 

theJfSnAnMI 

vitbis Coast? 
srstaiA OMBslfgn Iff 

Saetisae 25 ead l«lt 
In 

A 
as A hard tKgnassel JUbssataae sith 
*»iah «m mw w t a fr«4q>«b* «f S5t 
«r 8herlee* «d 890 M sa Seat&Ma. 31# 

an sesttsa 15 
Q̂HBflMft̂a B̂l BdHflPsk ' 

silta 
ia awlaia tigr the CNMptsa 

B»* 2f 

Bar* Serial 3 0 V W 1a 

af tha Kotsht Ovwv 
at tftafcaas af 

la da dtaaaslwa YaasdMtyp 

Balaa 36* fast and aat 
at tbeKnl^ti 
fc* it «as* er a«* 

silty 
t. 

lattsaid at kOQ fast 
55 feet aT 

ÛxaaoaJLtia e&ajr 
A fai 
ia Umi 

6 «nI af 

i i M K t l ** tlYt 
sith a tmrimtf af 

6 fast af ttu. 

ia at 
fast 

ta aa 
I t 

l i f t tha Tar tsili 111a 

fast* Ahoas this lsaal a shits 
aitfe a tflTirmmftlt laser aatfbea 

«da Itaastanai, at preeeat 
A ia vbntaaif aiailar ta tha 

a riaH Ojxpar Besses aderofsans sith 
sthsr flams psndltttag 

af tha Adelaide Basin cart tha 

1 4 7 



J«SjMSfeN&# af tha Tftwlfi BaaSa* 

fimn tha vMndytaff Uaftotaaa hat 
JfO&BlHH& aSSaSiatOfli MM&3> 
Ste M af fee areqp is a 
909 M l SKMJ ftoat sith a sh*(**ta*£at4a 
JMUtMlMI JRNftflflR* tlwf ImMI in ot 

ppp&tis <3UNT ta 
mlwim £10 aai aat 
ia paltlaXljr iiwtitA 

af UMI opjwr 
liMMk&tta i&oy 

af ilia lyinatf 
WhawalSS 

latetta 
ia r+̂ frfwT1 imrr 

at aoa ia the to«aa 

ilia o i f t lB 
af Qligoaeaa 

ia >alwar m i i eai jaiai l l aaft at 100 

qmbb i a « 

top af tha Garihtaw ia taAlaaiat ealjr hy 

ii . «» 

poreaaafcea Opillins* 

af felleaa tmiflnttai with tha alerqpelaeeatalpgieal lae aai. 

•faal with 
hflf jasalhla aflataajtast&aa ia 

5 foat# a 

fooO Oraaa 
at&at 

asadbr Xtafteteaa with 

I - IO«wt 
lo - 1 5 faat 

ao - foot 



29 99 £aat 

99 * 79 toat 

Ofwbi toito sandy i>aiiaMHaad toaa& • Ha * 
V w l R 

Iteaotond adto ̂ytt&MCiSi 

Graaai at&to aandy 

79 

80 
99 

* to feat d « a afctto 
t&to " 

9$i £*s I .. fftodlaiy - to 79 ** to dtoaS* 
- 190 tot BfedOar to 79 

' totot. w* 

100 - 119 tot *tok aryataUiae lljaaalatai vito a to gtoaanlto 

115 ~ X»i9to* liaMHPtoaat vito toa aanlaatiia 
and n yaw? aAara<Caana. 

* 190 tot Stodlar to tot »lto tone'a toeto 
- 159 tot to tot* i^to JbnttUto* M i l 

m 

190 

- 199 tort UMtavfem vito mamXX 
a jpaav jalajNiftonak mwljltut 

^IIMMffl- fflfflffifftfll 

199 - 2W tot G*$ttolIM itoartoa and tmmg$mm» 
ad, to touaaaito af tavnaiklenad 
and- ft- toar iwaa^U 

too - ao* tot' Mwatfatto/aawtolftto itoatans adto anall 

to * H O tot - Blsak Itoooittc oUqr. WaaMngs acnglat a* 
toaiaat Xaawa atopaai qjnaato gpstoit and' 

S3* - 3EL5 tot »! toyaaaal elagaqr wad wito 
to iggtotiMatoaitol 

the aaod to f4UMr 



215 - 218 fatft 

218 -

222 - 227t**t 

227 • 232 feet 

232 - 255 

feryeaoel sand with 
and the aaae* but lees 

a* 210-215 feet» 
bgjeaeal sand, topical of this 

foraetien r&afc ia- M m fragacats of bryo«oa 
p«robably derived the underlying llaoatox 
Suaeroue fffiflflrtfttllMI Tttflfll^Bi preueait. 

Black pyritle ela? with •Fate, SiMgftyM̂ fift 

teeth aad a 
232-235 goad*. 

aberka* 
Siat of 

« 237 feat 

237 - 2i>2 feet 

21*2 - 262 feet 

262 - 277 fee* 

297 - 507 feat 

307 - 5 1 2 feet 

312 - 317 feet 

517 - 522 feet 

322 - 530 foot 

330 - 360 feet 

Eirty brown hard liweataae partially 
reeryat&lliaed* Herefauna ia tha aaaple 
l a &i&t of t&e overload d a y . 

White hryosoal lia&ateiae with mui«rous eocaaplee 
af a aipee-iee of Rotalla.. , 

White bryozoal liseeeteae adth 
JQSt 

and tha 
Id **** 

White bryoaod liasatoae with Carpentaria 
rotallfairela* SMaslinalla chapman! god an 
aaaoeiated mwo&mm. occurring in &eoene 
rooka ia. Sauth Aaatralia 

277 - 297 feat IMte liaeetooe with Carpentaria 
» tesMaella...chapmani*- ; > & .genua Leaa ta T.9rnMSmm mma am armawmtiv 

sndeaerifeed soma related to ifcflfrTtaeUft 
White bryoEoatl liaeatoae with 

X«ia&eriaaa» B9II * 
II* Masllnell'a chaiommat 

Vhlte bryoaoal llaMetooe with 

of the tipper 
White bryoroel Uaaateae with Astart 

White bryo*oal Haeatocie beooaiug glaucmitie 
It of* Lxud«gi3|a etc* 

White glaucenitic liaaatcae with plank tcnie fauni 
JMiS* Att̂ lTOi-irtgiv 

OreanStfi gtaaeeoitle and pyritic early liaoatOtte 

- - y — iv a large L^.tleulina 
and cf. BollvinelTr 
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aŝaoasaiSiBfc 
ftrpto ap, "t 

SigaoiUna vlotorlaiiala Cuohmaa 

Outtulina ef • y»mn«ukU Cuahaan A Oia»a 

ftuttullna JarrlBf Cuahaan A Daam 

^utopoljporphlBy CJiJlfi rap, parrl C. A 0 . 

ainaoidana ap. 

ftftoiWft *Pr A 
Oaangularia ap, 

Cp-panf r la rotaltformla Chapaan A Craspln 

Clbioidaa imhortlfer Parr 

Monlon ap. 

L m m hmwMi WITHamaon 

Saaana a t r i a l d'Orbiany 

iww^ tattaai cuatvan 

Slgaoldalla kamanala Cnahwan A Oaam 

gPffaldtff iUffPWtift 

81obl*»rina llnaport* yialay jar, . 
ffiqblfiyrlnf, aff. Paryl Belli. 

BgabaUn* maopa Parr 

PFFLP̂ P̂ RA >P* 
2ti2fl8ti4S6 
ttsOsS^'P* 
•Sataâft" A 
ME&Sea «>• 
Clbloldfff rort^x Oorraan 

Globlnrlna Xlnanita Flalajr . / ; 

"Craaplnalla ap. no*. B.« 
SNesssatisi 
Mfftff'f'fj Wtfffr̂fftfll V ̂ 
PuU.«nl̂  buU-oldaa d'Orbl̂ sgr .'; y-

flypalna idobulua Rauaa 

Qwttuiiny «• 
o«u tff. Btfînt]̂  • /./:•-

l»aaana awloata Walter A Jaoob :•.':'. '» 

B̂tettdfiftey. 
BtnutlU cb« -SSSBDBESS 

filflBStitijdfc 
•p* 
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Aatarliwriny ap. A. 
Ai1t«rfi<mM tf • frwpfflHfli vtnuy 
trflffPŴ  aPflSWfrPftlH Vate 
Bdiaaaift̂«p. 
.HflfqfMlWi »P* .J|e 

Pa tallica oorrugata I11Hmon 

»P« wr. > : 
ByronaUanla yaaUIa Parr 

8«t • . • ; , 

frawoHaa alranala Cartar 

frtfftoHfrW. «d1aldanal̂  (BovoUa) 
•StitiBSairi! «Pt 

' ytf̂ ŵ op. ' 
Amulonwina aubangularla Paw 

apirUXina daoorata Brady "' A _ , ^ 

flitefflSSiSli ®P* ® 

;..£jB8fesEti£» tpp* • '•••ŷ  
• Harooallanla llnsulata Burrow. A Holland 

Bojauadina alarnna (d'Orbi&y), 

tiStiSl wwoalarum 8ta«ha . 
• W.ffMi'fH ,_! •.. 

ZESS&s&es&b *P« 
f m l i m crrlln&roldaa (Eoaaor) 

MfT̂ mfft. mygp̂ftt 
PtfUanl* qujnqualoba (Sanaa) 
Bhs&sss&s&W' 
T2£ai8£SSS&£& «P * 
Carpanfrla ap. 
Klaptofrpwdloularia ap. 
ffWfflfffo «P* 

Haatl/carina wlera (Cola) ; 

»yiiaaUj finl^vi Porraan 

Outtullna of. lahnari Cuaiuua A Oaam. 

ZStiSSS2titii8ti8ati* (BonmamO 
gyraid^na an. B. 

ffi^ttimft ap. B. 
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360 - 3*9 tot 

369 ~ 578 to* 

ffliiifwftl tie narly 

wwili M i fljtaB&Btti BMDfitt 

578 - 382 feet glaraoanl tte end pprttli aerl with. 

• 388 jftset Dertt 

388 * tfant 

391-1901 tot to* 

I|01^I|09 tot 

W tot 

ii»-4(90 feet omqt 

n pyr-itle ltgnltle alay vltt a 

ellty anA aith 

pyritie dltatsett villi 

Saaplaa M a * Mi5 tot ere enatnalnnKrt villi 

BOttK FOB C*0» KUTSCBOU OOOBAUPgl 

10^58 put tot to c« 0 , Klltoha* on Seotlon 10, 
a f StrertbeidflfB i e of 

v rUb BaBM 
between 98 ani 303 tot 
eehlat a t 203 tot» to baring 
0t IllMIHMlUll ITllrtl̂ lMWll 

ezatpt tm a atange af ton areas to plate - arena tetos 
to 88 faat, Vaanal mrm+^ViT* ifcu'tii u "that at least 2 



liam*aom are uraantf the liaoeteoe eC Baeeleaah A bttaooa 96 
anft S05 ffcet as* the Oarifele* Jlaaatqaa betoeoa 3 ead 75 feet* 
the 23-£eet ioterf&l betveen 75 end 98 feat haa a ataraAnna 
villi beth soeene and Oltgoeane elmente* I t ia at preaent not 
peas&le ta detMtae tfaethor Hid liaaatooe af ttda interval 
bolanga ta eHfaer tha eradjtae » tha aadar&yl&g formation er 
whether i t Aa ia fhot tha lateral equivalent af tha anpar bade 
of tha rmeolfttMii Qreqp. 

The thin ealaia ocim aand o a w aey ha of Piaiataaeaa 

with a rlah ihiUrwp eater henthie aimafmmi or lerpwr 

®re ^Mwflwitlljf repreaantod ia aaeeeiet&aa 
with SSamitatat JStaflMttMAft* fllfrMfftf * fekaoaaa-land. at tha 
Xeaaat daptha below 17Q feet* JftfcK&flKl&l JMOUMHIa* 
A» aMNBtbr andeeardhed aaoaa related ta ̂ l a ia atae 

ijsi aa wea af bedpeeh 
the fmwial atage ia aaaaidared to ha prdhably eqoiwalea* 

to the see Zealand Xatataa* 
tha ftoona af tha ewer liaeatono batuuaa 5 and 75 M 

ia tgrpieel af tha Qorihiar Uaeetone, with YlffillrtfMl JBteSl 
at 15 « 25 M TMLa ia af *Jm&ldm» (GUgaeeaa) a»*> 

Sludge eaeplea, tehm every 5 feet, ware aa felloees 
0 - a f t * Breea floe attrfaoe aand 
2 - 5 ft» Light Droaa oeleareaae aaaflatfne with a few 

qpeo&ee af ItaMiaifere* ji jjifliy reu'eeautliitt 
a thin Pleiataaene eover m Qmtemr Tfoeataua, 

15 ft* CTeaa brrmal Uaeetote with aa abeatakt 
<*JaaJ*laa" aierefhuaa of tha (feebler Ttweeione . 

15 • 25 f t . Craa tryoseal liaeetooe with 
ead aaraxelatad Jan^akiaa f< 

25 - 3d ft* C M f jaaual l l M i t — with AoaBai 

3d - ft* Green hard tevncoel liaaetaoa* 
10 - 55 f t . Pluh eroea brypaeal lljawtwwi with aeall 

fapaainifarol apeedee aainly £gta£Uyfeft« 
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* 69 XV 

65 - 79 ft* Flak 51 
at 

• ft* Pink 

fcryoxool 11—atonci with 

towing is ftt&tt in Uu» Qwfeiar laval* 

QttA si 

88 - i* ft* c m 

98 - 108 ft* 

208 ~ 1X8 ft* 

Tiryn mini Uaaataaa d t h 

UjMWtMM) (BumXnA A) with 

aith 

158 ~ 158 ft« gtatlwr to 
158 ~ ft* 

af* 
170 • 180 fU 

la ftauth AaatnOla* 
torgroaaal XIwmImm «ltb 

Itimlfii «lih 
dhtolaatad lay 

llaaatane with abundant 
dwiaatad tp 

With M̂RPtB 

ISO - 2Q$ ft* O w Mnftr tararasaal liiatwno with "^farfllffi 
ifplntftifi aa at 110 - lao raat* 

J03 - ft* At 20Jf»*t the bowda* oatared sray Mrialtia 

(3) A 

itiw 
the 

ffrnp i§ (PMMMMdML by tha ^ii^ig r>*ttf4 
and 3prl«g <1993* P* ¥»)« 13m aagaltwri* of tha 
between the two gwwpa laaraaaaa t«nrds tha toutb 

laveat tontttni af tha ^^itT g tfraqp awnfttRMily 
tha Xalgtt Qiiv* Tha etataet la aaqwad la Knight'• 

<*. 8 '). 



The Olaaelg 1» ft MHHO. bsvIm aeqaaaae of 
Hwtwfli, m t U and aaady aerle» The baee la mucked hor the 
Ceaptdft Coaglaaerete l£ feet thiek aader the Oaabier Llwitww 
in the type eeetiow at Knight*a ounr« The aongloaerate 
eaatataa aflNndaat n m d M iranatana pabteXea aad gptt la a 

fljilnln ^MnrtwrflrrtniO ihfr tMi- Riwwillfl ffwintfiltii 

JtttittMElM* - JBttlSiANK' : 

The foraat&Qn and Ite eq;elvalaxgta hava beaa reeesalaad 
la beria®» «mt a vide area, both la the Oafti«r stattnAi end la 
tha Ifcnmr ItMtn immv* 

The CMaqpton. Can£leBarate peeeee ̂ m pSi lata the Gtoablcv 
XttaMMtaaa* 

flfiffifffl Tjpflwpq 

Tenlaaa Voede la I860 aad a®ala ln l862. the aaae ttaoat doable* 
ataae ma iatredaeed la 1862 (p* 72) **A Mowt oeeblar U m t » ( s ) 
ftMt aead fcjr Teolatn iveade la 18$$ (pp* 392» 395}* An hiaterifcai 
rarlev af the literature aaa lata* pdhHehed by Tate (189**) and 
reoeatly by Teeadale-Caith (1958)* 

In South Auatralla the fMatiaa la aot fcnoaa In Industry 
and reaai'ded la the lltaratare «a Oaablar Lineetooe (sprigs 1952, 
p. 27l flprl«* and Beataloaff 1955* dwreiatiaa chert p» 52}* 

la 186? Tmlaati Weeda applied tha aeae Meoat Oaafelar 
llaeaUne to the Tlaeetea* oceurrin® at Portland in Victoria and 
tha eeevelatiaa haa heaa aalataiaed la litaa*tare to tbe preetnt 
(Sprl« aad Seatatooff 1955, p. 52* latfteeek, 1957* p. 177) * 
Aeeardta* to A«2(* Carter af the OealagieeX Sarvay of Vietorla 
( i w W aeawilaatlm) the Uaeataae espeaed at Portland ecntains 
<TTTPff?1ffiffi therefore ywnger than the Oartb&ar 
Ttaatoni. tha preeeaeo of a—n^fff JttAXSCtt»a«ld piaaa the 
upper part af tha Pertlaad eeqpeace at tha laval af the Pate 
Llaeetone oecnrrlng at tha t«p ef the al6-£erttary aerael a&rine 
aaqpeaae la tha Hurray Baaln proper. 

With tha approval of the south Aaetrallaa aartbare of the 



/ X PLATE 2 

Pig. 1. Gambler Limestone with Compton 1 Conglomerate at base over Knight Group, Hundred Blanche* Section 718. 

Pig. 2» Close view ot base of Gambler Limestone and Corapton Conglomerate 
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MMtflite « dtViMgnvbit Sowmelature tte 
I»ineet<aM* in eeaftoaai Mr tbatpartljr aspeaeA at Ilaaat Qaatxlw 
aâf tha a&aftSieia ta ttat pefelie 4astftana at t&e ©aaaiJiaH. Aaalg-* 
aataA aa, to tjpa laaalitp* TMi ia to ort|iiw1 aeatto 
bar Yaalaon toda <ld60» 35&| 1862* p. 75). Allftaafr **to 
to Fa&jaaa (tok* i860) Maalalfaen (Paakar a Jaaaa I860) 
a»*atoatTa ( M 1867) aara p*bllaheA« to faunae Ian 
aat fat laaaa daaarilaaA* 

The a&avaOaaaa at tha -tjpa laea&ltjr jtaeloftaa SSBtitiflElS 

JdHtftlASftiifti apM*> J&XXSBS2JK&&* JUAMMMKribStflft 

5a I 

naMLaicink 'kailaAAaa (ebaadaat) * 
ffitrvmlMrtLt yytitiAftfitfyy t AS&SSSMB&HI jBBfestfUK*' 

The full m & m m af tha Oaaldtaa? l*laeatet»e ta 
tTaaTljr aopeaaft npfl faaael tftfrting baa aat jat beea aefelaveA* 
to aartfe ef toat toftler* to appee toeda*jr of tfca flaabfar 
•T taaa'taae la datovtoA at ita aaataat *t«x the ITareoearte 
Ltaaataaa* 9a the aaat anA aeat&ita appear .Halt la aat 

OeatelaF • I4awataaa beXoa tha Raareaees'te lAaaateea aa t)M nocth elAe 
eC A* jraaaa and tota* Qaaa«*7 *ne3a*e ISttfctfUBCl* jatiK&UA* 

St* JnUddUtot 

12 faat 6 1*LfflV!>t voder the 
aaaewfid at to Qaaxagr aa 

Tna j.eaaai a xaaa 
af ja&lev tuoaii Utaaaltla 
grain* ap ta % ta f aau 
aalxtX? ea ir*tr1hf anA nealAa Af 

ia ratnaaflii lofl. ia tfcte 
•oil ia to t m 
718. KaudveA if. Bljiwhe {page 6)* 

the Caaptaa crbn At oaweto 
Uaaataa vitb 

a poerly paaoevyaA 

gl niMî tttft Tirjotol 



JMttflEbi jBiHftodUui ( S M M H M I I ) 
JBHBBtaHb) XftMtiilMk JfcdBlBiUyMI 
Ĵ BCtttilltfBlfl* JBtitihflJtoS mbA JSSMtaftIiMl JEttfeft* AMWUbMi 
JbtfflQUtt&ft* AiMHtibltfUyBi jyUBÊ Kltt*' JCsUdHlMI JBtfMMBflSBtttoĤ  JBHHtfAMl ~ 
JflMMMt filtttfltffll IMflflfHMttClttBft* ££HttMblll Hlffiif^^^a and 
JUUdMBWUbi Jdttift* 

tha wpper aafrna ia a n far fcaUdfc* tUna aad ooaeleta 
off a white aggregate off bviyanoe with aahlaaidet hraohlJipadeft a 
large aetareldy iSttflfiCft JttMtiBM&i. JflCOBUtafc* 
pengpata beaee* aad a 'atWoSiaaa stidLlay ta that off tha typa 

haeaaaa jtapanivtiy aara gXaaaoacltie doaawd># aad ia tha 
MPthdsa part off Qeaaty Bofce gradaa lata a rlohly glnwyaaH tit 
aarl with ftVimiiEttrtit lainlT naaiiliiirai a ludattag JSMfetUfift* 
JttUyEbHMtbl JaBMBiMI ilMblflMElttfe* The aaae el fwtffit tie 
atrl ia praaant ia parte «f tha Kaaray Beaia pwgw* Tha aaribar, 
whioh hea art beaa neMd or Aaeerfbad* ia iir̂ '̂'iily1 a eoaraietl'va 

the wl^ear (Uen Aire Claya" ef the Ai» Ooeat of Tiatoria 
(Carter* 2£5f)« 

The flinihl nor Llaeetaae raaahaa a TflMî Tfr thlekaeaa af 993 
feet ia tha Meant Qnrtbiar area* thine eat agalaat bedrook oa the 
Padtheway " B n f , aad ia npvaaaated by aerly e^tlwaleate ia tha 
tttsway Beaia proper. It la anmaad at tha Mmfrnm ia the itoaat 
Burr area* 1 alia aarth af tteent Orahaa ahalky Gaabler Llaeetaee 
with abundant SUMLMOAm JflKlflfefeS aaterope in a field aa tha 
aeat af the raadaari a mall ypwry la the aaae Uniatona wee 
opened ea SaetJUai 106* Iftadred if ftlrtdaoh, 1 alia oaet ef Beaat 
BWrr, ** Uttjfr f ***** — i^^^mMmm 

with the aaae aSerafaaaa aa tlat of the type aeetlcn. 
Ia eoatraat with the Uaaatfloaa of the Murrey Ctasqp, 

the Oaafele* Liaaetooa is rloh la plnafrt<tnia farafftslfarB aa ore 
tha eediaeate of aaathsm Yietarla* Depeeittoo took 
yl f ̂ fw the open aaa« 



PLATE 3 

Figf !• Gambler Limestone, Kaln & Shelton's Quarry, 1956* 

2. Solution cavities in Gambler Limestone* Kaln & Shel ton's Quarry. 



PLATS k 

Dolomite quarry, tfp and Down Rocks 
near Tontanoola Cave* 80-foot face 
of dolomite, October 1953* 



19hriUi UwnHmm <11 nomirmmaTil j o i w H o i t h i ( M M M f 

L l a e e t a n e on tti i m t t f t i f aMIt at t b e XmndbdNi F a u l t a « n M a t 

e e n t a e t i s n a i l c n w w d a n ttna a a r t h i l t i a t 

ikg ' M H W a n e m t e d tar A« J taaen n A St tut* a h M t t h e r e l a a b e a n 

aaaaa ati&lapaa a f ttaa Waaaaaaata L i n a a t a a m f a t n $ a g t h e Tvtt at a 

a a i a tttaAkiaa Liaiarifcina*. Ten f a a t a f d w flaadtf LSaeetcne 
e r a o n i i a L avaaf ta ia "bar 8 0 f i i t mt J t a P M C W t a Llnaartana a a n o a d 

bQT 3 flaat at a a a l i a n i t a * Q a i qpaawj taaa l a SaraaamHka L i a a a t a n A 

l a 4 0 f a a t f laa fetoatoa l a t a i l w a l l j A i a t t o t M a i t h a 

iriHina laaahaA i w j i f itf t i? j w i t h wbwiwili e a a t e fitHI nanlAn est n a l l a a a a i 

a n * amfaatm* •SttttathAaagaa . are common. 
The n e l l n e e a are daaSaatad by paatiaidaa anA t h a large 
Braiii flaritin OseUbbIa) JmbJmmK&b* 

p* 17?) a a a mmfoaw at the Qaobler 1 i a a a l a n a «f Qjppar oUaoaonc 

a n i l iaftiaata that tha bana at tha Llnaatana mot h a v a b e a n n l a a a i 

ia aî ea* ipaar WtftoMio. 
t h a I t a a a t o a i a hi&k la aaIcto e o t o n a t a * I t a a a 

.tammrt? b a r a t to I t o bat i a aoa qwcrrlad at toaa pHaaaa t o to 

a a a t l a f a o o a r t e to r o « d a w e d i n a s * ' 

tba Itoataaa aontliaiaa aartiiparda ton Kaoraaoarta arawil 
to alAa «r to Padtbaaay blab and ia pvtohly rapraaantad 
bqr an»Sjr aqptol<mta la to to«aar Baaia prapar« Ita inula— 
thialfcuaia olaa w l in baraa earth af Bevaartoan ia 90 tot at 



•43b** 

PHI ffrrttfflfj ffSMMMI 
6 a t b » aeatowi a a r g t & e f I h s i w w t f ander ly iag 

t h « yellow l i n a e t e a e tf the Uiwiimm> f n i t U M i a a a a r l a e a f a a r 

white g laaMeai t ie a a r l a * a a p l e jxrwitliifl t a l iaeattaae* 

e r t g i a a l l y a a a * * (laStontfk* 1957) * tha s t t r t a f c Maria* 

UtfeauUvzy a f tha f a m a t & a a aa i t h a a aHiwa baaa 

The f n r a a l l in i a u a a A f r a n A«B* Lamar* a S o * 2 Bare* 

Murray Brid^a ahera i t i a rflpraaented hy 79 f h a t o f ^aaaon&t la 

a a r l fpoa 210 - 265 f m U 

2HM&5 f a e t * 

At tha baaa a f tke f e r a a t i a n trtm 270 t o 265 f * a t i a 

i r a n and with abundant l taandte* Thla i a aaeeoeded by a 

gray a a r l bateeen 2f|9 aad 279 f i a t and by a greiMaroaa a a r l 

130-«10 f a o t 

.' fha sttrtak Paanaatiaa paaaaa vpanrde l a t e tha Mafwiifi 

F o r a a t l e a with a gwatdael fiimm1 T Tan f o v t a f gpeealah. 

m l l n a a t a n a botaoan 200 n i 2X0 f a e t haa bean piaeed a t h a 

baaa a f t h a M a m a Penaat loa* b u t i t aerild e q a a l l y w e l l b e 

ifiaardad a a tha tap e f the s t t r t e k * Abaaa 200 f e e t opoarda t a 

1 5 0 f a e t t h e yellow a a f t llaaatane a f tha Manama F e r a a t i e n a e a 

10-130 f e e t 

10 and 130 f e a t the b o r i a g l a t a r e e o t o d yellow 

eolaaveeae g r i t and ateaeeoue aianfly H a a 

atanee* whleh a r e aaaoaed t o b e Iftrtfln ffpmflia* Tba adLerafaana i a 

t h a t a f tha Lextaa Saada* al tbooeh a a r g i n a l aediaaata o f tha 

Boalaiiaf aang Bade would a o a t a i a a a i a i l a r aaaoablapt* 

The eaqpaaee* mmapod by 10 f e e t a f mantar» i a ^ ^ c t t * 



0 - 1 0 f e a t V 1W$3 toto 

W - to tort i«V53 T « 1 M i r « a aaody and gritty I f a n a t o a 

10 — JO tori He 
3 0 - 5 0 f a a t Ited M a n towagtaeae and aaaawraana 

' aaady elay* 
5 0 - 60 faat m ? / 5 3 to toaa aanAy e l a y 

6 0 - 70 tot n M ^ t i U M i i l i a w w totflM, i l t k 

70 - 00 tot Y t f l t o a m t e t o f t * 

JKfcflBi&iliSi mufr 
do - 310 tot I Y e l l a a <aa&ear«aaa aaa ia tane* with 

aeAlaa-eoarve niff? iwif yl tn* ta avrtxrauBdaft qparta 
gralne* a a l a i t e grai&a neatly Itaontto a latitat. 1 
Kt 1 m MM lMifylr UMMMBPVad. JB&A naMit 

SO - 100 tot ¥%$X/$& Yellow-brew* ceiaareeas g r i t t y a a t o t o a 

f i t b ifenodait a laa# a a a m a aatba>aaa&aA q p w t a 

g r a i n s , eefcinoit togaeata* hayaaea and a aaall 
aiaradPasaa a i a i l a r t o t h a t a t tha 7 0 - 6 0 f a a t * 

100 - 110 f a a t P152/53 Yellev, ttae aieaeecma aandy llaaatoaa 
craagfa^frf ta^aqltoau *!l8tifiSS* JfeMICtt 

HO - 120 fmt » 1 5 V 5 3 Breea-yellaar aanAy r a e r y a t a l H e e d I t a a -

. 9tmm a i t h ^ ^ M l t f * t a a ^ a r t i taal^a,* 

1 2 0 - U 0 tot T m a w - t o m g r i t t y I t o e t o e , a i m 

I'aandaJ. t a attibrwonded pa l i ebed goarta g r a t o * ' 

aSbOBdaat l l aaas t te scod a h a l l a a an t o r r m a a t n t f i i i a 

130 - 1*0 tot 9155/53 Qrttm y a J l o * p a r t i a l l y r e c r y a t a l l i a e d 

l l a e a t a n e * with a f a a eaareeg. n o i l waft 

TurnmUnfl qgaaarta graian* oiAiliwftfl f r i jumi la , ' 



PLATE 5 

Fig* 1* Harafcoofrte fcimastone* A. James 
& Sana Quarry* 

Pig* 2* North side of quarry, Haracoorte Limestone overlying Gambler Limestone. 
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liaonltie internal east* of foroainifera, 
hryossoa* ft^lglfrtirr-
ImtMUKtrti *» * * (rnrw^un preeant. 

- 150 feet P 156/53 Teliae, poorly faealllfarena reerya-
talliaod Haeetone with Crqepiaalla ap. no*, 
and ̂ oxto^y^a yertahralla 

150 - 160 foot F157/53 Creaa yellow sandy liacetone with fine 
a a c d f l g q u a r t * g r a i n * P l b " l a r J i r t a r e n a t a aad 

ffHtfffiliiHiUii ffiflftflrtfltn rmmwifTr" 

160 - 170 faat P158/53 alalia* to ?157/53» with -y^f"! 
tWlMWlrii 

170 - 160 faat P1S9/53 Fin© grained* creaa aaody llaeetene with 
fine angular <joarta graiagf occasional cl tirwtawiitt 
and. abundant faraalnlfara doalnated by 
ffMilflMl'faH p^bfflaihf^fp^ fiftfrjffflfllif TTfiTiftff\«fW 

I m n and rtiMtliitea aftstttt&c* 
160 - 190 feat P160/53 Slailer to P15S/53 with TTbularla jgygg-

•fifel 
150 - 200 faat FX62/53 Creaa sandy liaeetone with fine angular 

<joart£ groins and a rich alcrofauna elallar to 
P159/53. 

200 - 210 foot V1&2/55 Cream glaaconttie liaeetone with pale 
rather doll green glaxieealte* £flSfiKtti£afi 
Buhdobo^a* doalnatea the foranlsiferal 
aaaeafclage with aererel apeelee of clbl^flgg 
mrtesnXiw n^inipnl^mnnHnfl. f^mximU 

wmw wmws. 
210 - 220 faat F16V53 

- F161|/53 Ore^sreon d 



S$o - * * mmpx** 
gftf> ~ 250 tot ? l£3/53 toy fttlafcy « a t o M « a 

aHfc, ibitfAi urii11 fMHAHU^n* Glhialdaa 

- tnA jGyft&XlflMKl̂ ABMHdftMl*1 tha 
iiaf tae deeee&hait. Dmhi Henae* femaai hat 
acxtanfttng ta tha laear pert at that gartatar 

AlHtollju 
230 ~ 260 tot Owy etlefcy <wftaa»aaan naatoaenaaa elay 

- with pale gpaen glanoonlta* glaretfaaain alaUUv 
ta uraylaott eaapla» 

to - IPO tot FX^7/S5 fNr tfmwwrttte aal# with pale gram 
aiaaaaadtta*' £lan mritlintfl wLth aawaaia aattaa* 

Btttadlliy tî ruMKJiaM̂ â  gpoql^ey ynfff^a 
and JdtfltkldttftMK 

270 - 39o tot Ftf^Q dray aaafly aarl* alth grea* Iran glatoi 
• <&«y» Uaonlte graine, aobaugalar -f to ta aediaa 

layasaa* attetnotW Apeflaantai 

230 * £8$ tot Oraaoto gray liaonltte gritty Alay 
alth large a&gfl&ar nllky vparia £regneata* 

. k̂̂jp̂jwB̂p̂fln̂̂ îi 

There ia eoj^rtarahle grear toaaWirtng at elay, 
glaacadfaawel aaaaatela®8 danfnatai. jSJJB&kMMfe* 

. One aaaa atoaeaee aaa tnieneeeted la Ladaaeip'a Ha* 1 Bare* 
eenaZatlan «f to to bore* being ahean aa to atotlgtfavhie 
aataaa* 8a*e toalla af to aatoUtlaa to pctohly tolty aa 
aeaeant at to a t o aangftfng intervale la toe 1. Far thia 
reaeea I t aaa net aelected aa atanOard iwiiaaatoa aeatlea*, altontfh 
I t la Hf2 tot top* ton toa Ba* 2* and enteral hale* 525 tot 
a afcita elay-llfce r t o eonpeaed largely of fine aUloa parttelaa. 
a i t gfltaaaaa raafc eontalrw a nliiNifaiaial aeecnbl ajge idwiler ta 
tot osf tha oraOying nttrla* alth afeartuast SMti&B&M JtifetiUfeMft* 
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î fipSteSBB*®* 
I"."4' •-)••'' 
r'H 
1' \ 

M n — C o t M B A Vataotla* :• u.-ir • — — — — 
1 • ̂  

.St - MbflUm irtlltffr"* 
• ,. i " '-•'WWT1.* r"r*"T ***** 

' I ".••'•• t̂tlpfllA JOBMHtt 
iftfitikft (Bbbbmbw) 

(na. A I« ) 

'("jtdnfta jttfdttulA 
UJ. 

JNUxlaU* fiUi (f * *) 

. .:»,•„ 'v.'.tr i 

j' ir'. 

9 

rViVJ* • 

? • tHjrsw* (M) 
r <>s) 

e • cowan (U*39) 

• • 

•I. 

-..••-.'•f/l.' ..jt" 

-.' -j'y 
Tar1 X'H . 
1 

1'. • 





M 

-1 

• ̂  W 
'•SB 

1U9 

Mm 
mB*1'JhflAafilfft gfff 
v^jjtmuai ® 

Vfttf • 
toaicUaa A'OrtfcOV 

UttWttilBtti 

(am) 

-V / .J ' 

m itflUll nUfMttMiM (Psrtar * Ana) 

'' llnSMfttiMdSlI 
iilttM H—ttlnWrnflt s 

":;\̂rtMilnriillnn 1—rriMim 

(dt̂ na) 

ftdMla (gIgBplMml 
. i&ltflal̂  (fOiMsv) 

c«rur 

ilm trirmHli = 
fftffrfMa ifinrnf (tww)' 

BAtV • -".;>!. 'f'' 

SWWiBisiesiUB (• * ') 

tar 

1 •"•!'"; 

.1. .1 ., 1̂1 ̂  v. • _ 
; " • ( . "-it—-

.... * */ 

.1' • i. 

... v v' 

, ! ' V 1 -

' t' 

t i 
w 
V 

T 
r 
» 

» 
r 





1ft »fl 

v MM^.-
V̂'t-v;;?, i., •. 
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Sbtt&aBlim ̂ Tfflff- fliftlflfilnfl TO** other mmn apeelea 

the Foaraatlaa was first described tsm the eubsarfaee 
seetion aad wee net et that tiae Jcnean to outarop* Outerops 
have since bean rooagnlHert hat the ojpaaurea are pear and aa 
goad eequeaee ia hioa>>. 

Patwaan Tallaa Sand and mttagtsa a ahelf of herd 
oaUnXar grey Uaaateae ia iqjriUrt at eater la«*l en tha aaat 
bank of tha ttavray Rtwr* Ifcle aweara to he the tap of the 
sttriek Fanaatianp the tow Foaneation having heen reaovad by 
eroaloa aad Plieeane aalaavaaos aoaflatowoa dapoalted direetly on 
the Bttriek* 

The formation appeere to be wideeprond in tha OeanaXpyn 
area, seven to eight allea aaat of ObukiIwhi orecei brgroaoal 
liaeatoaa aatared at rthallew depth en Seetion 2 and lb Hundred 
of 8traahrid»a prcflMbly alee belongs to the upper pert af tha 
fMatiaa* On saetian Ik a ewapie ealleeted froa a ^ a w j at 
a dapth of 6 feat eontaina SjjfrttrtTHUlM j f l i f l H l f jtttffttUBB Mfk~ 

gfrtafttoi iwMmlrtifl I M ^ I B I -
The forsatlan alee occurs near the am ftiae at Klweaplo 

where a saaple ealleeted froa a veil at the gate leading to the 
Slwoeple water supply cn Saetian U05 Hundred of Ssyaear eonalete 
of areaa eaady aarl, stained with ferric iron* with ^rffffBlli 
JSttMl* mmevmm aatlaaean easts* The alorofaaoa, whieh 
la poarly preaervadt eaataine JilBKSKEBiBI J&ttBMBl* fffMrrtiflW 

^imitiHl-'*- " — — — - The reek 
appear® to be litbolodeally end fasnally oonpsrable with tha 
laser part af the formation, froa 260-385 foot in the atandard 

She fittriak Foraatlon ia believed to be pertly equivalent 
to the Oaafeler Llaeetone. So l i t t le la known of tha aafeeurfaee 
etratlgraphy of the area between KlUleeat and Ooanalpyn that I t 
haa not yet bean possible to trace tha northerly extenalfln of tha 



(lelhfer Liiaaatane and its prdbeblc lateral transition to the 
aarla oof 'fee Ettrick Fonaatlozw The lenticular haibit of llaoatonaa 
and ftwml differanoee between aoit of the Qanbler Xdnestone and 
the Hamiltonci at the top of the Sttriek Paraatlan would appear to 
futour only partial correlation aa a u auggeated originally 
(Lodbroek, 1957 Tifi»le I p*173>. 

W MBtiLflHSE 
The Uaeetonee* eleya and narle of iliooane age w îfr 

are veil eapaasd en the vtitapn aergin of the Basin by dam 
OBtttBg af tha River Hurray are iaaiadad in tha Murray Group* 

The aaae Murray aa "tha alddle and lever Hurray eeriee* 
waa flret applied to theee roeka in 1878 by Tate (p« 122) Aa 
ia the aaae publication (p« 123) iiftiwid to tha "Bpper lasnha 
sarlee"* The euheoqeent hiatory af fee aaa of tha torn vurranrim 
aad ita aufctivlalane aae lwwiwed by F«A* Singleton (19bl» PP* 45-
J0). Tha Surrey Group aa defined by the praaent writer taalaflas 
the liaaatanaa of Tate* a Lower and alddle Harrovian but not the 
oyster bade af the Oppcr Hurrerian, aeet of which are now Inelwdad 
in tha Horwoat Bend Poreatlon* 

The awililwn eaoboeed at eotoral fwwtewtbte nlaoea ia tha 
river eliffa between Norweet Band and Slanahetown whleh were 
aeeanrad end deaurlbed by Tata (1665) have reeontly been ra-
eaapledfor their wf ffriTfflfliiww>e> 

Type eeetlene have been defined at h "ilea below Her»m# 
at Sorwaet Band ani alee at Banmw* 

The llneatonea af the Hurray Group overlap progreealvely 
oato bedrock along the weatern aargln of the Baain and repreeeat 
tha aevtana aarina tranagroaulan In the Bwray Baain proper* Tha 
Qrot© ia entirely of a«a*ina origin* 

Looal diaataaa era vlalble in espaanrea at ttanmai and 
in tha river eliffa betaeen Blanche town and fiorgan* but the 
enaoeeelan fron the beginning of neraed aarlne aodlaratatlen in 
the Qllgwaene to tha Mddle Xlecese repreaeated by the Pata 
T taeatona afywa to be eontlnnous in the deeper parte of the 
Baain near the Victorian Border between ilaanaroo and Benaark* 



mjgfm 

1953. the T«rUary aoetiaa sua clearly aapoaad at 
»iumn* an aaetian 5$9* Btaflwd af Fimsiaa* dtvios eoDoavstiena 
for the gracing etatlan ta aogply River Murray water ta Adelaide* 
Althattĵ h ettteaeppiag atrata era readily f"fftntviif*ii?fr in rlvor oliff 
eeatiena and read eattineo IB the township aatrreaBding 
districts. very l i t t le aea i f their praeisa relationships 
apart Oai tha faat that they carried a distinctive aarine faona* 
neetly edhtasids aad la'aclsiapada^ ef preaMsed iCKsaene 

and 8«K* Ludhreefc aaasared' and etafrlad the aaetian at a tine when 
the enslave vertical - distance aaa espeeed and afe&le ooetvanient 
iftDfftfiMWJ* aare in plfliffff en the hatter behind tha I'^H^^I station 
and bdav tha fleer level ef tha aaln btzlldlag* Since then* tha 

fsttsAatiaa eaaavations are aa longer aasassible* aad ffftffF of tha 
aaetian haa been ostsred in elaaniag UP and levelling off the eraa 

(datun lave* - Pert Adelaide x.«£«0»$#T. » 100 fact) aeeaoraaeats 
were taken by tape Mloa, aad by Higmay Level Aare the flMv 
to iwwwd level at tha top af the excavation* Sapling aaa 
initially dene free tha eoaffaldinga at intervale or at 
nail HKietn a ehaaoM in u e a u a r * 

Farther oolleetiene, chiefly of ttegafbasils* vera 
aoqaently aada aa ^perlunlty oatttired* Collecting aaa aleaya dene 
horizontally parallel ta tha bedding ataignificent lend* b&ee* 
on lHhalogloal end aierofaaael changes* stations true which tbegr 
vera tafeaa arc narked with aaapla rafters an Plan I* 

All notorial ie in the eolleetion of the south Australian 
lltnce DepartMent* 

Tha general aoseosslaa in the Mmmm area ia divided into 
* 

<t atratitfaphieel unite* measured at the type section at tha 



(ftoet) 

Fianlss oifljf 
Banana Fornatian 

LSaiclm 
1* 
H 
6 
63* 

m 

U aspsscrt ia r l w cliff* in 
Miiibmi Township and xtortianrds to beyond Sean Beach. It is 
imimlmtafll in hares in the ftwthrwtrtwn portion of the Buwuy 
Benin and bee equivalent* o M n r t dtieb b*vn not as yet been 
adsqgataly studied* Its total *mn aay be af the order af 
100 ftoaW Basel bods, where they hate been ssan» are ecaueae 
euleeraoaa goarte grits fmllsaed by e&laaraoas qpsrts sandstones 
alth sons sandy Uaentenss* The Famatlan is gauralljr richly 
ftssiliftoaa tlmwigiieii c j alth a ahalleansrtary n****?—**'? •fl-"̂  ̂ fif̂ nm 
flmiai Best af the fossils* partisnlaply fw aal i>1 rai'a j, are 
pearly praaarvad* 

paransanasd littaslagieal change after a oeaaatlan af depoeltlan 
thought ta ladleate s dlaatan rather ton a dleoonfaralty* It la 
aanad far tha Hundred af Fiaalss ia ahleh Mwtraai la altaated* 

Tha Morgan Liaeatana aonfarashly fWlaare the Tlanias Clay 
alth whleh it Is InteVbeddad near the top af the Clay* It baa 
been aaasldaraibly removed by eroeion and survives as a thin 
renaant only In tha Bammai area; elsewhere to the north It 
prataftly repreaeate with its sqiuitralents the mnartnan Lover Klooene 
transgression* 

Faaslls eolleeted fna* the Mleeena llaastsnas were first 
figured by Captain start* the explorer, in bis geolngieal 
observations an tha Surrey ftiver (start* 1833* w u 253-255* pl» 3) 

Crass bedflod gritty sands era oell exposed at the top 
of the cutttnee sreund the pasplng statian and in the roedasy 
leading aaan to tha asm buildings* thsy are considered to be 

aweeeeda the Mamsan Formation with 



With the saseptlcn of the Loxton 8ands, the attitude 
ef the fomatiane ie nearly horiaental* The beds ere thin and ef 
asrgbtal fades* Dopeeitlen la tha Murray Basin haa been slea end 
etreta a ftv fact think nay represent appreciable tiao-lntervnie* 

She neat striking feature of the frawtfly exposed saotien 
was a previously ianjlieorfiifl by conspicuous break In aedlnentatftan 
above the gamma Foraatiaa* At B*L* 17U faat tha Btawa ealcareeee 
awsdstones are separated abruptly fron the overlying bias Finaiaa 
clay* At first glanaa tha break in eedinentatlen suggeets an old 
ereeiee eurfaoe* nartleularlsr aa there is sens aeeondenr neldfl— 
eetlen af the top of tha tondttaa alaal n tl ng a f̂riflw banker vft̂ tif* 
Shoes hp «ell« fhrn#i over • qnnitiftstiflrtj laphstagreptis* Tha 
surfaee is* honorary flat* apparently anaoth* sad boriaontel 
over a aide area* I t om be traead en tha aa«H> ussiern aide 
af fee river tee i t ferae a conaplaamae phyajagrqghleal feature* 
About 200 yards beyond the Fonda tuwi'Vff aad 0*8 ailea frees tha 
pant slang the roapeeta read cat the eeetern boundary ef Seetien 19» 
Hundred ef YoeaghaSbendy'ia raangilied eewsred eith kunkar, the 

taearda tha aaafe the break is aartped on tha other aide af a eaall 
gplly a '"fl^ftff yerda er aa distant bsy a line ef ftrt»l'T abasing 
oonapieaouely ferootfi the sand ooaar* Thia has tha egpsarenos ef 
a faaall ksnfcar* but a*y aerely repraaortt awailehility of ealata 
eeTbenate in fee underlying eoralstands la oentraat wife a 
deficiency in the srerlyftag «Uora# 

An ancenflareilty aeparates the Morgan Llaeetone fron tha 
eross bedded Lextcn Sands tfiieh hare been deposited an a channelled 
earfase of the lAnestene under soeur-xuafr-flll ccadltiona* 

ftiqperfleiel clays aad ksakar fame fee surface cover 
over nest of the arse* 
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y j t t o & m i m m t M s m i m in the 
i n m i t i i m f y aodian to eomH^ndstd ll&vt orean 
•a ̂aJ»Ju0a®>SBasn XaaSwULXÔ R̂m S6masmiwa SESMewBnnS 7XQO W 
Unohlts vlth dtandnt tMtte v ffeegeants of ths oddnoid 
imwi a* frrtiwl^ n w tut base at b*l* 112*1* *eat 
qpaacds the aartiw consists of 15 flaat of fing-«palasa aoft 
ooleareeos sandstone citii a fat nagafsssilsf spading inta kart 
andfaaa light l a U s H s a a oslaarosas isodttono with ^^y** af 
rjrcfcon aagafisasils* aoetly Jftmlft* hram asrly paokete. 
this is ftoUeaai by 10 fast af irregularly beaded hard aedloa 

abradant distributed ftirl; consistently thrsaohsnt tha 
sees* fbsa a a aesaslenal slayey jxailmtBi 

After elatrlstien tha ssdlneats consist dares ooploally 
of ronnded to stibangolsr (Quarts grains* oalolte fragments end 
pellets* frequently heavily stained alth llaanlte* grains at 
liaenlta* ffpspiniila of iiryaaiw and aahlnald aplnee* aiui'ursastls 
ere poorly ysosai'vod* forealnlfere end eatvaaada being frequently 
infilled orsaplsaed toy llnonlte or calcified to ths extent that 
idantifiaatian la difficult* 

Alfltaatl* Thlckneee af the aanbcr exceeds 25 fset» 
the bottaa of tha Feraatlan not having been exposed Sban wjsusm 
nenta sera taken* Officers af the Engineering and water Supply 
Pcpariaant have stated that at R*L* 65*5 fleet, ths underside of 
the floor for *A* Motion snap* the ease ftoraatlen persisted* 

mwmwnri* (sanpiea to*|7^3* fiVSW. 

Hot dsteralned ̂ f t o a U y , and tnoludlng epeales of 

JtttttfBft Iftfl (Oororhy) 
IttBtt&H iMTVflU (^ate) 
HWTgYlfl fMtiMlfHrmtli (Tate) 
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PLATE 6 

Fig* 1* Manrnai Formation as esroosed before 
levelling, Hanniam Pwiping Station* 

Pig. 2* Stannufa Formation; air haamers 
in. foreground* 



iirnm) 

Uatfbe) 

nai.iii.iiHlm iiiftUiHiti (*• M i ) 
(** M ) 

Tate 

(Saaplee F2*VS? to FZTfitfW). 
adLerofaeaa ta atoereeterleed lay cm 

fMMetitnlfnpe rather thwt Hy aay reeeiBBia^hle 
ia Aeadaated lay ^ d g g H k f t J A l B B d f i * JS jAMBlf lB 

**** JUfltttfUtt 4BMMSttte SBltiUA 
eith Xeaa ploatifel j ^ ^ y y y ^ JBMUlMNtt* 

the * * at the aiafter* Otter 
are liated ia TMOe XX* 



Upper Member 
Lithology* At B.L* 137 feet there is a slight 

change in lithology accompanied by a change in the fauna, and 
marked by an irregular contact. There is a reduced tendency to 
handing and a change in the general texture* The calcareous 
sandstone becomes less dense and more numerous small clayey 
pockets occur* Megafossils are extremely abundant in places, 
loosely consolidated masses of Lovenia suggesting a coquinite* 
In the cliffs near the river's edge on the southeast side of the 
excavation, where the sediments have been exposed to natural 
weathering, the difference in texture is emphasized* The upper 
member weathers to a "raggy limestone* (Tate, 1885, P« 39) with 
numerous cavities* 

Microscopically, washings are composed of angular to 
sub-angular quartz grains, calcite fragments with much llmonite 
staining, and llmonite pellets* POraminifera, as with the lower 
member, are badly preserved. 

Thickness of the member is 37 feet. 
Megafauna. (Samples F279/53 to P28V53, F¥>/55 to 

FU2/55). 

Brachiopoda 
Magadlna compta (Sowerby) 
Magadina lunata (Tate) 
Murravia catlnullformis (Tate) 

Bchinoidea 
Lovenia *forbesi T» Woods" 
Plbularia gregata Tate 
Hcnostychla australis (Laube) 
Rupatagus murrayanus Laube 
cf• Schinobrissus vlncentlnus Tate 

Cephalopoda 
Atupla australIs McCoy 
"gautilus" altlfrons Chapman 
wHautlluslt geelongenais Poord 

Fslecypoas 
Nuculana woodsl (Tate) 



PLATE 7 

.•• y-v- : 

Fig* X* fop of cut behind tanks, Mamrain 
Pumping Stations upper surface 
of Manama Formation succeeded by 
FiimisoClay, Morgan Limestone 
and Loxton Sanda* 

Fig. 2*. Upper surface of Ueamua Formation (foreground)» elope of Finnlas Clay* Morgan Limestone (upper left at fence) on Hundred Younghuaband, Section 19* 



PLATE 8 

Pig. 1* Line of kunkar marking top of 
M&rmm Formation, HtrnGred 

Fig. 2. Thin Tertiary cover on granite 
• Hundred Youn^mshaad, Section 156* 



Mlffft •te'gtiwmgq (Tate) 
(?• Voo&a) 

of the aeaifeer* 
aa< 

la deain&iea by 

by the 
plana at the base 

listed la the palaegatologleal leg Tafele XI» 

jyet interesting outerep of ttoe i&per aaasber occur© on the 
east side of the river in the Public Wastes Heeerve at the granite 
quarry aa Seetlea 3Sd«> Younejtmflkand.. Here the ssootli surface 
of a granite ialier la tfeinly covered. wlt& a fee feet of coara© 
rtthXy carlnoidal calcareous aanSetaae* 

Frofeafely aa island at the beginning of the traBB̂ reaslann 
the gr&isite res ss&aerged to ahallow deptfr at the end of the 
deposition of the Xasu&g&t Formation* Optiaoa conditions f$r the 
establi^aieat ef a cr&aaia. eoleny «aafit have existed, for erlnold 

are very ainandaat. Megafoeatle Identified (F2M.9/53) era 
Wfffflt- Chapaan, SetttclXina Stella Tate, Lovenla "formal 

WoMe" (fata}, catlnullfttpa>-> 

Qstrca sp* 



PLATE 9 

Pig* fame River Valley* e^poQurea ot 
Monnuia Formation* View north east* 

. 2. EJarne River Valleys Hundred Ridley* Section 3k5» ManntEa Formation transsreB3ive Son steeply dipping Kanmantoo rocks* 



Oxmhmn 
&M*ance 

T ^ w^rto ckapBsa; a 
cgtojEBaa i 

f̂iraornornhlifm cubpenalorla HowcMs. 0 

Elohidiraa .cEcgslKaa Osirihmaa 
PfrtOTMIft (Chapoan, Parr & 
flWffffltiff vletoplcnslff (Qhsgxas® 6 Pan*) 

Brady 
sp* maet. 

W l r t m ^ t m* • 
•n&ta Wade 4 common) 

A ^ m P m V m . carter 

OlMciaep refulgrcng l&mtfort 

PlanorirallnollQ glgpcv (Scrou iUlea & EsrlosS) 
She tlannaD fomatioa, Is fievPlosci '2a- 13to 

uest Slsrray Baals gjrogep. it is ©a Esmnfeitm 
oro-ond Ctrathai"byaif onO. qui to Hsaarto stilus©' 

i 
©attlsgo da the fcdandDxgr* 

•fh© £©mati«a io u©H cspooed at 
.it |M2D t>Gca sav&ed MLl&lag <1$feec8teinc?}* ssad io 

Is. the ffqflne fiiarae- WOcer* oa Section 3k5 H'oMPca of 
Sidles % ofleo eaot of Black Hill sn.osgosffipc oee«a?a ia. 
ŝttiag .oa. tfee ucot dde the roaft to Stm S@o a 'TsaoaX 

1 sw^iMoS eM oas&etane overlie otccsjl̂  
lug soots& of the feMato©. tMekasso' <££ig 

MWQ Gm&atmo is 25 £&ot+ It 
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the saadsteae 5 to 10 feat of greaalah grey glattoonltlc elay are 
Tislble« The cloy cawtatna evaid gXsaeealte pellets, ealelte 
flM0NBto cad a aiafi teat iftHi jSinttAlBI JBflM&feftlft* iZfiUAUiS 

Ocataeta with Tanantoo bedrock say bo oaoa alao at 
aaoky Point, 6 allca apetreea frea Ifanaiai aad near Teal Flat an. 
geetloa Saadred af KIdler* 

xznottjaux 
MJfefllflX* Orcrlylag the Umbi Faraatlon a&th 

tha aorkod break ta ssdlaaatstten at 17>» f w l at the type 
aeetlca at tha puepiag atatSan arc 15 faat ef aottlad light ttw* 
gray* grace aad hrosa aardaa days with large aedalea ef lettttbis 
gjrpeo* ahoat 4 inches In dlaaeter la a head afcout 2 feet frea the 
haaa af tha day on the eattiag arosad the la the upper pert 
of the mmmtimu The Clay, ahleh la wiad for the Smdred af 
ytia1w> M i gentle alepos for a abort distance above the tap 
ef the taaasai bade deeehere la the dlafelet* I t ie locally 
yearly fosslUfarovts+ In the upper tat thirds of the fonaatiaa* 
at ft*X* 176 feet» the clay la IntwUedded with hard aaady yelloa 
llaeatoaa lato which i t pasaea oenformhly* -

Mloraeuan.ilaal 1j tha washings of the day iinilt a differ 
l i t t le frea thsas af tha enftasraeas anode tones, alth flaa angular 

eeeree aad pearly jreeareedf feiHSlnlfiii'a are eften ln l a fom 
af in tun >a1 on eta la Uaoaite enly* 

S M W 15 
U t t k <*eaplas P28V53 to P307/&)* eegaffceells 

ware ealleeted* the aUreftnail essiaihlage la doalaatad by 
JflBttUCkffdAft Jl4HMflBEtt<a itĉlEltf&dAII JMMBMflBnBMBSlAHnK»' ̂  AnAlttl 
TWartwrti TM-fffliltitii-

**T"TT*in JImmA* othare are ladleatsd aa tha lag* 



At firet intarbedOed with and than 
ftelatiaij the <dtn ia a MMTLFT iw>difl nr a m (IIan ta P H I lie milinWl 
hard nUar aanfly llaeatana with atom bending, M a t 10" vide* 
oarrying a tUTlgli langer dominant) abundant gftUMBf 
Q p y ^ ^ and ABrMiBttlfllilifi ahoirtng en aaatbarad anrfftaea in 
eoneelldated aaaaea* gaatrapad noulde* £ftU&Bft3MB» SBflBfttitaK* 

j ^ g ^ H * Ike formation N f e aaaaared thjLefeaesa 
af 0 feet 6 tnrhea above tha epperaoet oley hand la tla 

fianplea * 

ff^n^ffe^ ^ tiMnteat 

ffirmlllltfiin *iriTlfWT!ft (»«*4aaan) 
(Tata) 

(Tata) 

ElMflB&i Jttmtift 

(T# %eoda) 
(Tata) 

H S U S t e JMBBHdte* Pn^th^e «f• Ptya^hia JpHZflKl* 
Pmailan m ^ ^ t t f w i l g a filrftWai 

imllll far* HtfrfTVM and £CMttatiUS JHteUCSEft enter and tha 

On alcrofanial afidanaa* la the ahaanae of known 
reetrieted none fteeaile, ear-relation auet be baaed upon 
The pmaanaa af Aaateai»>fm^ la tha qpper aea*ar ef tha 
Ifninaw Feraetion* the Flmrtae Clay and the Morgan Llneetooe wevld 
aaggeet a Lover Mtooene age for theme bode aiaee eutalde 
Australia Aaatretrll̂ iiy* la net toaan to eoeur acrilar then the 
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p. 177)* 
Ranges ef the aagstteeaile are tabulated i s Tattle I* 

Atp^e jmlpfllf antere at the hess ef the upper iiwAir «f the 
l e w Formation and the tea AHt£ttfllAft OOSWP In thleaeafecr* 
iStiflHB m n u m i m rare* 

In the absence ef aaor aasorate definition ef the 
OlIcsetSMi • Miocene boundary* tha •araasa Fcraation yrf^'My 
etraddlea the boondary, the apgroxlaate base ef the M1 scene 
(aasealng A^dttsaiaa to ba Lover tiaeene) being ladieatad hy 
the entry af iaaSBtitiUiUBB beaatifift and HiaaMIWlttl iXttH 
ia tha qpper aeriber* 
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ouuoantôa* (Pwtw A /08M) 

I.-' 

(Bonhftn) 
Maayiyu| (JSOH A flgtor) 

JMjbBlttBKlft tf* ttBUDn ((ttr) ' v-i ' ' 

y 
6* AO* 

IHMtti fi&fid&tt t8*9*) 

wt fltibBtfc' GnataHB 
V-V ' • >' !.' •'*: 

W. 
of* BVrtftf Jil Ciiit—n 

I-:,! ,•' *> 

,-v m M jmioHB (Sovohifi A tttv) 
..'ViffiggMgBji rot»llfar»l* A ImdB 

r 
f 

• f 9 f 0- A m m 

r » • , « r f 9 

r r • f 9 

• • If • « m 9 

• • • * 9 • 

9 • 9- : ••• . 

» 9 ••• f - . ' * ' ' 

• , • . . • m m 

» ' f' ' V * ' : 9 • 9. r 
m 

' v • 
• • m 0 

9 9 i. / • • tr m m 

r 

t 

f.. • - P '9 •'•• t' 9 m 9 

9 tr V • m - 9 

9 ; 

w 
•' • * C • £» • ' 

" 

m • • 9 

, ; 9 9 • TR • ' •m" • t ' 9 

t . . 9 r: m • 9 9 

r • * " 9 , 9 9' m 

T 
- m , 

.1 
• m 

11 
-

V 
9. - • • , - • , m 

» 9'; 9 ' 1 t • 
• • 

i. »• m : • 

• • • ' i • " • 

RL • . .• 1 
'. .«I • ' 1 9 - r' • ! " * ' '.V; ' . ..;•; t' 

• •jv • .. 
I. 

' * 9 

'•?;•'•. 
• •' ; 

• ** t 
IR ' 9' • • 

9 % > * ; 9 t t 

' ? 

' ' » ' 

m 

m 

9 

' 9 ' 9 

I * . • m 

- 9 .; 9 m 

I 

* « • 

F > ; 9 • 
1 ..'"V •" J**' f 

• 9 9 

* f • , * • m . IfllTka aiitiH 
. V 

.V* • l i . 

"1:' 11 • - £K: 
f s. 



j OtBKBI fOUUSZOB rsoasa MOBOAH •Tf*- loxson 
tot nans DM HWBHt 6UX asora 8AND8 
%> sifts smta V UFV Uf U6* v 138* aj5» U8* 
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flhe Tme Section of fee Morgan Limestone saa C&dell Marl Lens* 

ii Miles Se" 
described ly ta 18&5 ia selected, as- type 

section for the Itargan Limestone and gadell Karl £ens. 
formation is of JL-ower Miocene (Batesfor&iaa) age* 

i 
la 288$ Tate pi&lishsd a desc#|gjti<si of a section 

aeaaured ia tfce cliffs the Km-rsy livsr at a point k miles 
dorcnstreaa froa Morgan* This aeetlo& is of particular importance 
ss the type Mcslltgr t*m ttoiafc. *«ay Tate's molluscan species 
sere collected* It ass recorded fcy Tate in downward as follows! 

2. Oyster hank 
lispar Murrayian 

IMSiSL 

{ ft* ia. 

12 

0 3. Hard,, 
Yellowish-gray limestone with clayey send lasers to 10 

5»: Yellowish-bseown clayey sand wi"8i Cellepora gaablcr-
engis 5 J* 

6* Id. alth hard Impai- sad iaperfectly stony beads* 
t:ea|r fessiM^erons, pfapticiilsaply rich in gastropods 16 

7. Shell ss&d with strssk stitf fclue cloy ' 0 
6. As S®. 6 5 

Yellow soft sa&dstoEia 

5 
3 
o 
6 

157 i 
The section was reraeasiared end sampled fey the writer in 

ISareh* ** ** located about k sides "depaatrea* froa Morgan 
on the east "bank of the River Murray on Section C* Hundred of 
C&dell. It is readily accessible f m the Sfsrgaa. — Blanch® totm 
3?oad by driving a«f the ?sad te head •*£ -a small gall/ tfhl^h || 

I 
•eats throetgh cliffs at ihia point* section aeamsd in- ^ 
the gully confirmed Tate's aeasoreaenta mid description. 

3 



Ocnplco were ta&ca at mm^f fcaoo 
•gjf ccctioa est river Ictrel OP at clrrsscs 

to Sratfc'a msD&srod lic&*? cjai felleao* 

i Eara liizo&tom uitfo. Pmmxxu 
Top of lin̂ ataao* 
Bottom of is ftoot- llneotao 4 

* 

F ! 
2r 
I?' 
F 

"F 
P 

V 

.mti&'viik ®olIcaom asp̂ ,-
elde of stills'* 

Soutlt si&o of ©ally* 
S?op of jaorl Ime*, 
15 feet .ffcqo qns?! lead*, 
10* fSKM ,&©tt<JO Of 

cfcell 02 sul not ©fccqrossu. ' 
P es/56 . €it 3PQD MttSD. nopl Icao* * 1 

ScrO i 1 teaS at top. lopesj? nedSN&fc 
ttsir ti asrl^ ̂ m^U, .. 

P 82/56 . : tliir 
F eM5j6 i 

scccma narli7 Ima.. 
F W/56 cccond Ccllenoro "fecsifiU 
F 79/56 first carls' 
F TS/BS flT0 t ecllcisora t>ssE.a« 
F 77/56 10 £ 'eet sSiayo rlvsr Icyol. 
F 76/56 5 f scot c M w 
t>ase of jtlon* 

rmsms. zimaxmR 
Freci ŝ vex* leva! for SI ffeet mo 

of & ii^it 'e3?c££i£f £F©llou' llacatesQ asp©® E3<q 
&ineSt&ao# sdth. a nori^ X&ift free 21 ;fcsct t&lek m.& 39® 
•loa® tlio Oosell Oerl 2»<saci in tbd tgE$cat esGDeselES di 

ttee Ibcce -©5? Section.- . ' • -' 
lie i^pFocsaber k5 feot (̂ atc*© "bea io es 

f&fcly lailTorn soft fersmsoal iicsstcsa©, neap t&s .slyer-
osafi ̂ -eeosiag. ̂ onOed 'ia t&e .33 bm&Q. 
ti&s&fe tDi<& eoaoiot of .aaosoo <of goilcrsora cssS cdtattasto i 



Into -soft' soaeahat aarly hands- The ( Sato's l&fiB 
% oboY© the Cadell Marl Leas is a ted ycllou lioestoao 

The Morgan Limestone carries ri<sh ©ieroftasao, .einilor to 
^ t 

tot of the Bateeford Llncotone -ia Victoria, c&thoacjh 
lias -not so for heen MocotGrcd â  or sesr Oargasw Eho 
assemblage- of 12io lomar nember is dominates Ô ĉ catlina 

^IS^SBSIS* W^g^efl^fi IflffiHtf i* ftypptafi H ^ f 

The sp̂ er masher is mothered and probafcljj regressive* 
t&th. a relatively sparse f 

C&BS3& SflRL t 
Uithin the Morgan X-imestoce at the typo oGctlon a oarX 

i * i 
lens occurs over a length af 300 fset, ?sith a nosiaup. thiclsicos 
of 22 feet (Tate,s heds S# 7* 6). •The murl carricc a rich fsouao 
of ireU preserved oollusca afcich readily weather out on the omtfaco* 

' those include me following aî sclcn or Safe t&O 
i 

nancoclature .of which .is anrevicod for tho purposes of 'this pager. 
'For- noat of thca the Oadell sari Lews- type section io tlno imo 

Massite mvmtemt i^e euctaiaca 
m m temzlllrata, .-Garpdtclja 

Irakis fattdloiaeB. Antlftona diao^QBhylla~ ^ 
sasssMs* mm&te* 

Camilla. 
Gcaphopoda 

flffnisiftpi mtqlis ouM-'issura, 

M l 
' iWlWft^StfftMtr^^ ntGPGK aocaaratlgoaf 

. M̂ftfoff* SmS^MiSS* Sa§SS J ^ M * PasglolflMa .adli?. J?agclolr̂ ia 
l&sss m m jsMLsm* Easm &WMwsate* 

^idUtiiSQte imrrayfgBi* fgistgnala mamMsm* 
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PLATE JLO 

Pis* !• Tjrpe Section Morgan Limestone* 
Ccdell Marl Leno^ Hundred Cadell* Section a* 

2* Morgan limestone. Morgan Railway Station, 



Vbe Cadall. Harl L«*a or ita equivalents Is represented 
in borinee In County Albert by blue elays cap narla rich In 

Tlirrt WJii JHOQUOBfi overlying tit* Morgan Lianatone (Baraaa* 1951)* 
fttftlktiMn iMBittfl iiwiinmly o e m alee.. 

5?ha Morgan T Ininatnmc ia overlain diaaaaforMebly by a 
thlek ayater bad of tha B w n t Band Ferwtion, anaoeadafl bar 54 
Seat af Flaietooane elays* The Loxtcn Sands era diaacntln—na 
in the area* lb«y oeaor to the north on seotion 151 Hundred af 
Caflall where they are quarried in a very nail way aa flpaaatana 
and to tha eouth in the ^nffa abaut 6 inline aooth of Sanaa* 
ovwljriag Bor&ai. Liaeetone and overlain by tfarrost Band Famatioa 

bad* bat ara aiaaiag at the typo seotion. 

St«ananta of tr«Bia0re*»iv* aid-Tertiary liaeetonao oteor 
at U13 M above aaa level ( 5 1 3 above da ton level Fort Adelaidev 

relative to bench «a*TE 2O/A# Truro R*A.) in and ta tha aartfc of 
Levi* a ( M i Beetiea 229&* Hundred of iama, and m Seattan 26* 

Thaae are considered to be littoral depoeite of tha 

T m aspaaorea of Tertiary liaeatenea (foeeiliferotta 
aalearanita) on section 229k, Hundred of Anna, vera earapled by 

Caata and HJU Ludtoroofc on 2*th 3)eea4ber# 195fe» 
In Lavifa creek, adlaa nortb-n«rtb-»«®t of stonefield, 

thirten feet af li«eatone are exceed in the aoath bank of the 
area* overlain bar (t) Plelatoeeaa rod clayey eanda# Half a 
•tie ia tha north a lev aoorp af yelloar linonitlo fnaallLferoua 
llweatanaa liea on tha northern aide of a email golly with Pra-
Caaferiaa aartl mm ta aa the aooth* The aatoal eon tart baa bean 
Oba<wad by arodaiy bat tha absence of earlier Tertiary eediaenta 
in tha area indieetee the tranaereaaive nature of tha aid-tertiary 
bora aa elaeetaere in sooth Aaatralia. 



Ibe Tertiary exposure* sUes northerly Aran stonefiald 
on Seetian 26# Huaflred Bro«nlevt waa 90m by the writer in *c w 
with B«C* Sprigs and Ghebotararr in January, 1855* Ona twpl> 
'in taloan* 

1. Half a idle to the aaorib of Lorri'a Cvoak a low aeavp 
af yellow ferruginaaa liaootone (ealcareaittt) cnwded with oeata 
and aaulda of yugf^taiij oocort* lost of the Turritellaa are 
Infill art with liaoalte and the eaata bare weathered oat en the ( 
uurfeoe in great profaeion* Aboat 15 feet fra» the ba«e» a 
polceypod band with Qefiran ISAflBGI flEEHW (Tata) and 
^BttfiBi (fiBltifltttiBB) oeeora» At the top the cocrtien baacaaa 
•ore otaidy and relatively poorly foaatltforottfl, witfc a fee 
JQgatiUtilfl* aaetion in ©owed bf thin Icimkar* 

Thn^e i>iMiu.i1 >ini were taken*' 

Free aouth side of ridge about 100 yards f*on tha 

A farmglneww lineatone crowded with sroolds and eaata af 
probably undeeeribod specie*, with a gwasulate aodlal 

^ay^ Hflfre J&fiSfiflMK 
Levwnla «fawfeeai T* Woods1* 
ap* ImHfttHii 
SewKlaaarty TnVifiTVrti 

Southern aod of sddge about 15 feet froa beat* Bt&bly 
TlTfTftlff lines tone* with 
JBKSS&HK 

ffilllOTTn JBttiUKM&i Wooda 
j&L&XBtfll 

jggdJltt fflrtffllWlg SeCoy 
fflTmirfa flrihfrdpmnlliii (Tata) 
Matrlaanta a f A y ^ a ^ («oCoy) 
ftflflBftTllP TiMi^mmAilfl Bogey 
JttDE&BSSto TTtftltlttrtB (*oCoy) 



(f} (Tate) 
t-tfTV CBBttUfe&M) M e t * bet preWWj AfrttafinMUi 

{Tate; 
Yenerld lndet. 
2attlBA ep* insert «f# .tf&lnsUAldBK 

Tamil Will 

(kedjr llneatana at to® of eeatler\> 

9flfiffliflffig|l1lM I d U U ^QiMgigr 
i* 

jCEUMtfUfiA W * 
IkMBSBBhtea (Caataasn) 

(caatnan) 
(ae*e£»2& a Parr) 
(Cfcapeaa* Parr A celllna) 

Mmfr̂ nftlUll iBfljnfllt 

(Tate) 

(T» weeds) 

2* An otmre la 1*0*1*8 Creek emulate af yellow arannoaooe 
lloeetonee with a&zxly bands* ahmdng aooe variability la feasil 
content and litbolegy. Thesr earry ctandant ljaqafhaalla* 

CeXeavteue sandstone 
fliS^ft Ye&lsw ferregiaoaeliaeatane with 

aKmdant jSĵ frffllj f 
rill/J5 Sandy Uneatcne 1' 



WV&/9& Yallow m n s l M u llaiatona * 
tmrliiiili 

7X0*55 ToU«r rtbWjr artefiMos wm&rtm* V 
with. iwrtrtriiifrta 

F10V55 T iaiitWM with rtanrtwvt Ur»a ptfleajpoiSa* _ 

m a m A M , tauoof —ettaa, 5 *Mt tblttk, with 
l o w OMt« of 

Trffimla "jfiBtieMl woao«p 
(i***) 

(fate) 

(T. wo«««) 

j ^ t e i l t&fi&Hbl&itt} tf* JOtittlfe Tata 

thiak Kith 

JMttaaft&A JSBfttoUi (Lsdba) 



Pflogwuafle 
ff^TTFit alnrttffla 1 : 

Tallow famaglaoue llaastana * XSOCtttttl - 2 feat 
th£cfc« 
jCA&MBHtflft 

' ASJBSMKSbl -
dISdyUBMI CjE!86llSfltetiBE) jttMKShfiriUtUdl (̂ arta) 

HWlM'HilrtM 
laExUti* 
V^^iM MccdxanA . 

filing 'tanA 1 $eet• thick-
JbxtttifaftUiflfii 

OTrtoiTitiftfhTiil'jiWi TftlBBrta 
tBfftllf owgfl Qaahaaa 
JttSttSttH *** ' 
ftWBttltafl JElfttelSMttl Chaĝ MBA A Parr 
TtTirtHH M*m*t 

0 gotiaT*>ln3 ilfl tllTflfrflai (OhaeaAn, Pan* AColl&sa) 
ffiirmiilHi JMQStaftliS (®«««fe*a * Pager) 

Mamm 
s&UteastBi *p»-. ' -

' ntlmora- no4 detaaradaed* 

Fnlaampad* 
OUJKDI 

ganpnyflBi • 

Tallow liHteetooe with TftrflWllf • * faat thiek* 
^ m r r n m w i M i (**te) 
TwirHjaid BwriTnifl 



CllCflNNiB oandstono 16* thlcic. 
Rolatlvaly poorly foaolllfaroao, with THTltlU(l 

with 

MSlMMSWM 

ttstor&al D m IfelB outcrop 
liaofltm* TffhhlwffB fkoi wfyf #i m 
MM liaonilt rtmnrltl to 
aad a llttlo glanooRlta. 

of * 
caloit* 

WiOTMlfflrollim «*• Unnnnii 4foi%Hwr 
yrtfflrtl d'orhlgny 
iguttttfiBl 4'0rt>l«ay 

ifttmrifcTtun 

d' O^ifsy 

fwftuiMiffifl Irrnwiiirti d*o*iaiw 

(CaohMn) 

wrioulato (Howobin * Parr) 
iBtasatoUl feo^ini (ChapMtt* Parr A Collins) 

Pinna sp^ 



venoMd iisAet* 

ftffi^li mnamm 

J3EEQMI "P* 

The dqpoait is littoral and vary alailar llthologjoally 
to thoee in Hwdnd of Anna* 

- fifth ttlBflMf 

has not yet boon 
Ti'Hrtmnii.iftti'H in etittesap* 

Mini ay ore*© w e also first reaoenisod in boras bot ara mm 

tbe typo aootton far this tmnmtkm is tha •njiiswa an 
fteatte 11# Hd* ^ 

laftlss doenetreao Arai lioaEtsn* first 
aeeoribed by Hosehtn <1929* p* 166, pi* 7* tiff, I), satissisd 
and aaopled bar J* Sfcwoea fcr ffn—a itoci&mi Hill Ce* Ptjr* £td* in 
1957 as ttallsssf' 
17 feat Tnnlrnr rmrt raftTltfti trVliHam snrt! — 

~ • aroTHl wi Hi ft rat aaiidii £SK&SB Sands 
k? fast ttaYMftfii Irtataft • ml 1 ea •leant 

.. eons ftno nun n ml sand with a * * jmi palaoypOda i& the lowest 
••'•• 1 feat* 

X tmt 9 lashes Boff fine ealesreoas sandstone AsaKpanMnc 
: with £BUflB9K*« M l 

10 f*aet TaUUnMirasn oebreoa* iaaeharmt 
bed with (i.lwia>ltai * 

5be bad oontlwnaa below the Barmy Bivar* 
She section aaa visited and aaapled by O'BriaselX 

and the writer 14 AjprlX 195^. 
tte sparsest lf9* contain*, in addition to HtHjffim-



PLATE 11 

Pig. !• River Murray in Uorgan Limestone, • east' of Walker!©, • 

P i Q u a r r y in Morgan Minestone, 'Overland Corner. 



"̂ii'F M n JH&nhAI* nmUiiMto jsrittfcMlft* m f l i iriMUAi 
^ I M I t i l l (*4«) torn mmaolatsd altMtai it riafe in 
tureen at ana rtllAHrtt, ant imfrttaa TirMfffftll lllllllll'»lB~ Mtttttf* 
jyy^P^p jttdMttMmttflifaft JE1BBB8; jftflBtBAt* tttiflfllililMl 
ta&aaaafla* FUatSaa latMaaaAfa* - aala ̂aftadfcfltiMlJU j a a a H V aaaaaaasi aaaaBHBBaaa* saaaaaaMssust aaaaMBNaap 
A* jfeMndU tir̂ Mtiift late* aoHMb JttaMMt 

fiUUMdttft elSfealaŝ a* Ĵ MVlttl JftAUs&lllflBS&ft* 
JttMMdUl JUyMBBBttKt Xtft&dAM JHMMtifcHRHHAiHRS* JBsttdifll 
—aliUMIr ffirgnrttVli *ieiaaiflaaia» 

D a X0 faat thtUT M l ia as*9ty and |1 amiaiil I1< j. r&di ia 
ftvanriLa&fava* aastly af Halites* and sfofflfcy flwgilt peleaoopatfa* 

tte iaNaSnSfttNl assssHUigs cotttstjis Tartnlarie .fiflQQMBlte 
JtttelBft jaAIUffift* IttKty&jdMflS* JUitouttclA w * s 
IttMHM^JSMtittfti i&BM&UBHtiift <M#fc6titoflBBa J2flOBMtfta3BMttl 
MBftWHft* ̂ ittBlifaft Sl̂ aaaaiapî iift amyggnlwria-. 
JjUWMttC ̂ t t U d l i Cmgp±a intiipaedfaâ  aaat^u 
fiflMhMMBKAltttt* JftSb&ttHBi SllififflMHljU JhtiftdAtiB JNMttUS* 
JUtfttB mam±M TTnt— î  il^ m*. Qperaailne jfifc<8$fltl#ielS» 

FSlasRpate iaa&ate lasB&a Hî iimlfenn, Saaula (jfeMMlft) 
mttMlti irmBftWi fWtlitllW trrailBt- Becalms (Seaqalaga) 
IKflttlK* L^a^le inn^lnni^, L*tdi11e fiHStibflftl ̂ i flMUlll 

H B M t o JESKtitiHlSl* £B9SMBIial9B JĜ ytikStttiU CgewTl* 
i m l i n u i i i i a M p «fw ttrroin^- SMBlfletifai jBtesdtttik 

>HtM*flf1t^4/tff- ̂ fftn ftMtl- Qafjaaasfllft 

XMB0I JlfllHb w l iliwuinrtft- Qa^l JtSMftli* iHBfei ap** 
Oaatrapodai TWTltilili Seeyb^adas a^t^t^u 

the BeelqpaHtfB* Bate also eataarep an 3a*ttan lfee* Hundred 
sC the felloeing ssatlon sas aeasarad *r 
0»DrtaeeU and SJU Lafltorook on Slvw loeel aaa thea 
abeut 2 faat Kbors normal. 

JttUtacs P M f f t r Ffrrntfiin 
10-15 *aat fellea, aiaaaaaaa aande. Loacton Sends* 
11 fast Qran~£rey and yellow saadgr Boofcpu&asnff Bete* 

aavl 



drainage BOM soak to a depth of 295 
battaa of Kngfrwoiftog and Water Sqpply Dagnrtnant fifeaft 1ft 
ssstSan 577 it̂iiuli oft of Oaraan la etlooted aa standard 
aaotlon far tha Fata Llnastanfr and Tiooiiiai wig Bade* Bath 

fast af tha HiMftaiunawg Boda ara aaqpaaaft t| 
the ma tar level af tha Mfar K n a y la lav* 

In miawd snssasaisn* tha eeqEoenee In ri al mme 16 

(£aaar KIUMBB) 
Balsa 192 faat and net betteeed at 295 **st 

throosh gray «dt« with a 

betwasn 2fr5 and 267 float* 

nuiattwia, tta presenee of glaooonlte alao 
la ssfttnmtstli** Tha niorofaana alao tvpoars 

trwnaUlanal, alth ifemintferal elanants of tha overlying 
ta ba 

f & U & M l m m •ocura betwoen 126 and 182 fleet. 
It la litbatogiealljr atallar to tha Morgan Liaestcne* and la 
tlptoaUjr a polo grey partially recryatallised bryoaoal lineatoee, 
narly in parta and with hard bands with abundant ftjftrm Tha 
wagafaam has net baan described but tnoladee ts>eeies of g f i + ^ g , 
ftMrttfllTl ^ T l l Caa^^t^g-



Hie aierttfauna in dlnt£ngiilehe& toy itoe anlgy af 
JMM&li W l l W — £2feU&lftft Ttitltliiimlir being 
fanta&atad In ttoe flanaat&Qn* jQttHiLteft JMiMBtiAl MMS apenlae 
jif t)*e ̂ gS^JtfAMHftttKft swriee w*t jipenant* 

Abe*e the Pete Ltaeeteno broen to orowitatv tfwyr 
wtimiiftue ailtsr amifla and narla of the T*i iiUfmiiimai Beds ttaor* 

IttXmsm dnd aha&io* nates* f araalnlflBMt* 
jiKif ||minnijr nfHtfEift apeeteat* jÊ JtsUSH <tfiitSEMBttft baa 
baan regarded (Perr 1938* p« 70) aa restricted te tha ttHaati 
It unaltT onenani in anaa raribera* !Fhla sDooiea nelson Ita flrat 
atfpespa&ne at the tap of the Pata ŷ'i'm y jicnu'ii and eentizcaaa npaaopfls 
to tha loaefeai ̂r̂ vla in H a Kavtir It has bean rooardod bar 
Hiaiawii (293(f P+39S0 n» aeauwint alth Anblo&ttdBfc J tBOHUl l 

at J85 5 9 f̂t Hallne lara 9* 

Abate 7® float tha jnlla* pal a aroma quart* aanda, fine 
near tha bane* with tfwtfwit anaoarlte, awe iatemeetsd* Tim 

d«v»th at aMaii tfcagr vara entered in the abaft in not aeenretel/ 

neeerdnd$ bat thay nii"!1™̂ !!!,/ aaaur -In the marten area e i thin a 

flan m a t of the autflaaa. t^pieal ahelly grits with JBflW JttBKMI 
wears reentered ft— the abaft* 

assam* ^̂ ŵsfcn̂ sâ n naŵ n w â an ajar n̂ an̂ j ĥ 

JdHdttBUAflflftl 
38 - 9 0 ft* TelAow oaloaroovaa aedlm aand vith iafranetflar ta 

arthrcwiiflotf gaarts grainctf fairfjr wall poliahed* 
amewrlta, ahall ftagnanta and a flaw poorljr 
jxreaei vod foraniniflnca* 

90 -
aand with, aabvcranded noilialwaA umrti miati 
aaaeoofite, labBttl «nft a flea a n i l foraninifeaa 



t*nsm mOmmmm t*m mr* rtih tto memlv'qgmr** 
and saavaa' at&yaandaA j>attit>i< grain*? 

. mmmmtl** Wttiki m i l for«ai*i#ar« tjx»tadtn« 

7$ • 7ft ft* Tallow fine Ktaaaaens aar&jr aaal *MI* fine aaffOa* 
• <jaar4* $*atna» aJroadaai aaal! anaeonrtte flteii 

7§ * 105 ft* flarfc i m h w eagtotimneaem satoi? aaarl wllb glnae 
mi || *ua neaaanrlte* 

(̂WĤ P̂̂  ilKfet̂fĉ̂ f̂cĵSR̂  
. late ifeioti cllty owl aartwaaaagaa aetier ana n w i H i 
Titwa la aa ffeoadant aJUapeCaan* flrartaatstf Xxy 

lagaaaide ffif* 

ta alas jpâ aaaâ t̂  
105 - 110 Braaaiafe pa^gray adeaeasae ellty aaad and grit. 

• . tfaabad raai&aee eoaatst osf light tpadrtiiHaaa {tea 
angelar esOelte f*agn«ta and oeorna aofeaaoaOad -
featb alaar and adUgr qsaarta grains cnwapteaoaaly 

aellmee asm satanant with iiaain am m aaall fsewaiaifasa 
. - doaiaated 1sr Belirlne app. and lagan&Aau 

U d - 136 t U ' Oresaiaix M g O y f<Maailifaro«a sandy gteaeaaiti# 
.' • aatrl* Washed rssidaea consist aafalr af afasodeat 

dsrlt grata and teaaa gleaconite, ealaito* fine 
wicwtai1 ijptiir ta gsfadea* lined ta 

tynd a a a « a 
; eatea*adeg« Fawnialferal apeaiaa a* the sapor 
9«rt or to* tmmaUpa (f Upper liiaaana) senttna* 
tart an— am flftgya^friffi TfljrtWlPSiMttl 



"8SN 

l a w flat 

together with Ifttrapa «&*» fiat otoliths* 
«p» new** JSSOBSftSMMa 'V** JKHHEHI 

. . mgaA WumMfttAmm^ 
1)0 • it* Pale gray nerljr l n y w l liaeotona with 

a-. ««MtS«att af Flint tea I w t M — i n 
weald represent tha esrSJnst 

thle Rlillo tha poeetfclllty 
Ian tha drfllltyg jnneeas 
y^^Hi igjyi a&sn bean noted ia a 
sens etratJ&TBghio level in the ttaiiojvllXo dletriet 
ar Tktarta* M U a m T̂f̂ ifffT 

of contestant-

lf5 w 1^8 ft. Bala 9Nar anrly linaetono with 
ia ebanaaterlned tgr 

ijdRM&B ^ ^ JSSlUfaSMMMI 

af the 
iwocafiana eon taiae apeoies of SSBlittiB* 
Bwaaalano* end Cy^l tides* 

iai - 196 f t . flimaul rfi flSNur nlcaeaaoa alaneonitle eaadsr awl* 
Vaafced roetdnoa eonalat of fine to nedina aaoalan 

bright green gleneonite pellet*, and ahell fregnoats* 
The nagadPanaa indodea apenles of piitfllfHIT-



»«—nftw^ «• ikv cHafeiaarlnalAaa 

JttMtt&BA JMMl&ift* ** atfpai'W t® ta 
Vetweea that or the Morgan. Ttaualaae and that af 

29$ • 18S ft* Qrej-ehite aerfjread partially 
liaaatooe with gUESfliUllft TtlrtflfllMllr 

tua latter reatrieted to tha 

209 ft* flaey shite aarly hrjrosoel liaoetaaa with H A 
the ttwn apaaiaa Aovt 

209 • 210 ft» Light gnqr aerly trjrosoal 1tweetone, villi rtundent 
Ktegafaana utaflar to that of 202 - 209 

2h& - 267 ft* Light gray sarty hr yaaael 

961 - 295 ft* Light g*ey early hryoaoal liaeatena, with a alalia* 
including noaaroofi B r o i l epeeletu 

HA* Gordon 
3ee* UB9 

Hd« Gerdaa 
See* 557 

fid, ftarrtafi Bleak 10$ 

Peta Llaaetoae 
Transitional had 

ft* Depth 
0-50* 
3o»- 76* 
76*-105V 

Feet 
o • 35* o 
35* - n* 2V 
71*- 72*6" 94* 

112* 
t 167* 

iaof 

2Uf 

1X2' 
167* 
180* 
200* 
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j" jStoatea aflaaaai _ 
;j;Trtmrtra iftwnwtfwi cuaiaMAKUtô ". : 
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ittfc tti Pitta Titmtwn mt ifliaprawi 8<ii mm at 
UalUA dtatrihat&aa* 9 a Fata Liaeetene appeaa* ta ha a aall 
lane afeiaii thine aat aarfth of the Ki*er Samgr httaaaa aaaaartt 
aad Cwaapaa Statlea lfaera lta lateral egsiaBUttt ia a dark 
a d a a w a alavw Memdael Seekseeaanff Bufti aare lntaraaatad 
i» a hoa* at l w a i ia the Handred ef Hellnoox. 

mHiW IftKiff 

«£»el* af the ttarrey B&ein prepkr* Thar ere efcereatoristleally 
fcright yellea, erase hedded sdsaaasaa sands* grita* fHR sixty 

ta the flam a e tf veatharlae*. are eeaaaaly anaMl 
assr tha.hsae of tha fwaatien. tha beds aere vapidly dapsalted 

ia tha Baala yaa»ar at tha aad af tha Maseaa* Tha 
at aiaa aaaam ta iadiaata aaa aaai-aa reeks ia tha 

graaitea af tha Pa&ihiaaay heast and elaaafeare aa tba awgtn af tha 

facing statist aa Saatlaa 118 Haadrad af Oordou* tha leoctaa SaaAa 
ara 50 faat H O ^ occaiettng of shall had 5 fsst thiok at tha 
haaa ahcr*e aatar lerel (R.L* osf rlfer lfcz faat* sstsal pool level 

faat) avecrlaia hy afeeat ii5 faat af ecvss headed gritty sands* 
The fauna af the eheXl had ooateine aater earn and oowstnofcart 
ahalle of ffTMflflMf «P*» flBkTMfmrlff IftfWlUlTtt - PlsMasaetia fflrtfffl-

' *hd 'tlllnflrifi JMDESttJfe* aXaaatwmm 
ia pea*, aith ̂ TVtTnlrrllirf - »etoeata^ia> and 

The Looctaa Cecweli operates a qaarry ea Seetion 32 
ttwfired at Oordaa la ahisfe 50 feet af Leoctan Sande are ̂ Married 
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PLATE 12 

1* Loxton Sands* Type Section, LostonPumplng Station. 

Fig* 2* Loxton Sonde* Loxton Cornell 
Quarry 



V 
PIATB 33 

Pig. 1* Great Pyap Bend, Kmndred Pyap» Section 11• Loxton Sands In foreground* Type Section ; Boô arriong Beds fcelo® (our of 

Fig* 2* Quarry in Mck oyster bed* Slame River valley* Hundred • •• Hidloyi Section 63* 
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V IgrHt «f toft nmn|B« rtltitl M Stttillkî ft UMniVtr. 

Section 113* Hwtfred of otwdmi, asaandasy trtitftwtta 
a pn*Ujr < dstodi ihntly grit used fur ataaa yllSMK^ 

at the pa^Sog statloa. Tha Laxtea 8asda ta siaAltti't Qaarry 
aaa vary flttsalltiNB'iMif vitfc Aqataii ftopeataifepa IxMslodlng 
fflrfgrttrtUiw ttfrtflwrtffM* iastosatitoBltoi j M t a t e * niTiltwi 

** 

JttlMttttte fifttWtilflfl frflWWftflir HgfiKtoi tfHTTTWlU* JttglttttKI 
jBKMitflCf ac* with .gaacsailai iKdta&sItt 

iwelatta JBxMME&t SBtMB&Hb* 3&BHMEif JUttlSt £8fl£Uttl 

X n m JXkS&SBL* ItoMMBI Ulte'lEU"*^ m i l CEUfc&dlfltt) 

aa 3cation 25* Hwadrad af Maaaeafc* The Saads aaa flae 
c U f at thia locality with Sbendant eefetasld eplnee and etorla»edss« 
She fsvaata&0aN& seaarihlaga lyrmtMns laolaftlag XiUfilttNl 
lAlMMfift* aaA Shwndent jUJMKfi&U* MtilEBttk 

9 a i t w ell*** at z«i)c % are eat ia Leataa Sanda ahioh 
ere v a r M M M ereaSheafted* and pass awards 
afaaosaaa erm^. Floods duriaa 199& g eroded thaaa aandi. 
dtpMitS^ ttai Sfaeat i ails daaaataeaa efeeee they were dredged 
ia 195ft fceildlng send* 

ia generally esaaoatarad avarlyiag ths Boolqpumang Bede* The 
dissaatiwaity laereeeee in a aeeterly direction sod in the aaat 
oT tha Baala the leoctaa Seada gcunOly saarlie tha 

i 

bttisi Seeds ere (pawled far IwrtTtflng ataae of shiah tha ( M S U 
Xaatitata ia saaatmistart, The aaaa aetgaaaea is a»paa<nl at Celesta* 
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MWRMT Iilft f W f f l g 
39hS HOWSSt Inl'VWKllift is ̂ TmUnlisl prinstpaUjr 

Iqf nynter bads dissordnstljr nverljrtng fh* Inoctsn fritfi It m fhs 
type intlsi nan described tr *»*• p+ at EmaaslBond 
Station si tha asset bnd tf tti Biter Ihiifiy east if b M B t ntavfc 
21 fnet «f illy limestone with Oatroe iHirHilW- SttCHMBlft 
finron- ffliHriimi h—atai auajMnss Cmtdteii) J n D n t vast 
as lit fast af I(organ Ltaastnns* The facnatlen may be traoofl en 
ths Slitta* npetrean tonerda caAaU above the eeqnanee of Vorgm 
IfjiartsHi svaa^sth by ths Loacton ftyrHfrft is tarn ewerlaJn bjr ths 
Servant Band Ftenatisn ia eoponed in the rssdany leading dean te 

"Muffin yant landing'on ths nerthbacdt* The aass ssgaenea onswi 
en Osotlon 151 •andrad af CadeU» aeeth of tfce Morgan pant lending 
an ths east bank* and alas abevt 6 niles ssath af Mergm* 

In ths nallcarie dlstriet'there nre iaportant eapesares 
sf tha B n m l Band Fownttlsn aldah have been qpairisd fir 

ntnas* "flaltonrl • rrflwatiiaa*" isi ths IIIS Ibm i> «f ths 
rtter in 8**ti«n J6 Hnadrod af liilwaHa in a hard ahite sandy 
Xlnastano afcsslns rtnw JPaXna bedding and aflbandant «f 
llTttlM M M M y U l JBfeMSlflttl JOaSttM IWtrm On the 
soathefn side af the rJUwr an 8s*ti*n kffl Handrad nf waiherie half 
a nils Berth af tha ofeweh* an tha north neat aids af Banat 

•tanas atone" ass gannrind bsftrs the This U 
llthelagieally stnttar to lalhario free atans with draniant 
pe&aiQFpod ptffHIHf in banAs in fml oo bedded tt*rily linestone* 
Anedantla aoherieBla insls ara abundant on anaa beAftln* nlanon* 
assoaliitafl with JUgBBNBClg JBttBflfc* o*^*— £&Mltt)ft jSH^flbttft* 
fcrtllM ll^m^^na^ Httlrtfljlll jttSdttj* ftiMndala^ lyftnftrtgMtoh 
jUlte finwn' JSiiiMR jMnttBtftt* J M U C M I -

At ana tine thans am Dam ns were thought ta be a ealew* 
eona phase af tha Laoctan aanda (Bamae* 1991* p* Id* Ladbrook 1957# 
p. 179) bnt they are eavrentlj ommlfloinft on faisial and lltbainsietl 
qfaiiiida to belong to the Xorwast Bend F«a»ttsu The faona has 
bean flsnarlbafl elasahare (Lodbraok^l959) as af Pliseene age. It 
is fianad alaa in nandy Haestonss in tha Handred of sherlssk and 



i v m ? B ik 

Fig. Is K&meo etc&e r/ith moulds of 
I on 

Pig. 2« 
r north • '-of; Walkeri* 
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ssads Of the ri?er cliff* et Tallea Bend end 

tfsllingten. 
The fcrsatien and its eqaIrelente hate been recognised 

«Kly along the wee tern Margin of the Basin* This is Interpreted 
st pvaaaat ss indicating ths existence of a narrow estasry 

pros aat conrae of ths Bsrvsj Blver, hat 
as? prove that asm aedlaente st ia*saaitt 

sith tha Leoctaa Sanaa are ysaogar. 
Tha thick oystor hade of the asstsana aarglna af 

Baaia da aat iMominrnj THFlflr̂ g to the Barseat Band F 
They aqr he scan in tha Laxtea Sasde In ths rtnr cliffs 
Csdell aod Sat weal Band sad hslsa tha aala ayatar had la 
asstlas at CKtasfaralsa narth af Blsnebstaaa* 

(5) aa 

tbs sliff 

CfljflBi MRS 1Kb 1i PJ'I 1l6h> 

CsMpta Baca Ho* 1 sas drilled far eater ia hy 
the Asath Anatralien Mlnee Depertaoat far Canapes Pastoral 
aa t *L* lift), U5 ailea asrth cf ths R i w lturrsy and sdljaasnt ta 
the lar Saath Walee hoarder* 

Bather poor 860 gain eheep aatar ass ttnak st 572 fast* 
sad M a s this level saae significant iaprcwaoent in tha 

klas far haaf settle aaa straSfc hstwees 9XO 
991 faat. This aaa tested at 600 gsUaas 

1. 

The Soring first pssoad throagh 185 fast of Ascent end 
* Betaasa 169 feet and 536 fast tha 

ef Beetoanoang Beds doansaaAa to eqplv&loata 
Bttricli aarla sas inter oceted. At 536 faat ths hariag 

en* esftaissaaaa eleya af tha Knight ora^ in 
tha hariag eeeaed at 951 fast* 

Sits fDvaaticn ocaatate af aa appar 5 faat af red 
soil sad euhsoAl with nodular kankar; 
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thsa, in doa&ssvd seqpense* 20 fset of rod calcareous clayey 
$asrts cifiAi less ironatalnsd ssaTiert t m tim Bm fiwu 
sands* and 160 fast of mrlnh and yellowish brown nedltn end 
ftac qaarts sands wfc&oh ore well-aorted* of acttsi size, 
swfcrsandsd ts mfeengnlsr, and frequently with etched ssifsee** 

fhiUmirMiiB- Brta 
Pis Loxtqa Sends are sisslng is the bars which st 185 

pyrltc sod glasconlte representing the Soekparnoog Beds* 
Sollttsaa included fiMfUBA ffYffilifltriilfl f Qfltll irtMrtlli) 
ffflTlr Cfflll IffljUtflh IiMTlflfR^f"* ISEfiUiiUfl 
DdMtittl and fffiltrttMn app* istalis baouarli and an 

ftrtlTtm are else present. 

Ths boring pssssfl into black very pleetle pyritie elsar 
st 195 feet, tinonit* and occasional gL&aeonltle fsesel 
pellets are present* There Is s persistent fson* of aaall 
fOrasalnlfcra, snatly vary thin shelled* s jalssts tsxodant d 
peleeypod, end a fsa nsHases* corals, estraosdss and hrjoesj 1 
ffiitlllMfcit seears between 205 end 255 tint* ^ 
J U ^ M I Inclsda £&fifiZBft3i * AtfUflttMU SSOkBI 
Tftima- ff- iriffirt Tfumfli Tlffflnili ffigi 
fifyipflfflUla I fiyHiilBrlfflBrtttli^ tttlTa^ JSUHQHMKIS ap*» Mwnellf 
jBftflKl̂ flttfldUk XsiUini <9* flmUtmda * JftcstkitiLft MitttiUdflKU 

vv̂ -lrft ̂  teUtik (Xaflg&fltiiBM) M m m * 
SsodUttUs (iMsmiift} JscU&m* ssgx&tAlM 

jaLBMld fitals C&tUonaAtt) tiffl -

Mflnwn tfwrtwMi nWffllTilwl fflKHR? 
At 205 fast the black plaatie slay Is rqplaeed by s 

greenish*grey calcareous eandy highly ffessllifarcns aarl, with 
s elsy intercalation between 300 and 335 fast* There Is s 
fairly eonapleasos fatmol Jiangs and the adsrsfsms contains 



gr 

* mmm wmum m*» 

and the TiwiT aflee 

Baler 350 feet tbmee i * n y t i f t t t w 
agaliral af the Manaan TinaatTjai ta the apgper part af 
1ft* RttrtaJt reeaar&«ci. She .inter**! ia characterised hr 
abundant gXaaeaatlte. Baiaxm and ¥>0 feet fcm nediaMnta 
eaaeiate af a gray aanOy ealeareone alay grading ta narl 

- at IjQG feat* with flBffTft̂ fH *̂ 
' trl^tlga and abundant Mail ffcraninifara* Tfc» aheraatarlntle 
*Bete«ftar&l*tt* ap^slee af theifergaa Lineetane 

In thdi interval tha barina* iBtnantad a 
eooslatlag af darfe grey ealeareorae highly gjnuaanttia elay riah 
in hryma and feraninifewu Tlf^liail "tiMMftf ' neewn 
between $00 and 5X0 feet, tha fsraainiferal aaaa^laga ear.taint 
. XMUJ&ft tarqgaarannlft together witto ffililTlllMfclflif 
TfirtirfilKfti Sarainia aaar^. Oaodryiaa (SfofcnaaaaflrffryiV 
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At 522 Utt HM t m n M I of ttA M M ! T I T W avtai 
is N|0*QMttt0ft by davit green m ft blMk cntfy day* !8m 
vocldaea aftor notfrtz* ooaalat alMot entlroOjr m l i 
•. oidoriMMt giaaoMito polloto* JSlltfftlANI jtfM&filMt t̂ G 

fl^i n m coaptMi QoB^wnti* 

ftlAI iWKJBfeSl flMt* 
V M M l» an ifl* mit atrotlgraphioal lvtfk at 536 fNt 

ola*a or tha Kni^t «*of*» ttioo* woro aot eo*pioMj 
x>WW t i ll I NN M̂BR tbo frwl*^ oOMtd* 

HHntihrcflW g, SgTCMPC ,ISMMBBI 
the aeries of 6 Ml* larooeutot on ; Plen 7 .. 

sooono to p U m o m iMm tem iteUfi«d ttam tticit iiwo 
ttmm* Araaa of wrtejunilng bodroofc alio plotted* 

i n 1 ofrwo ihe liiltid iMa o w ^hldb naaai nvlai 
ainoatonaj and taywo«I oesda of the Bueelouoh Oroqp lucre boom 
rooegrilwd. V'ithin the area the M a are eot off looalTgr fcjr 
bodromfc. hlfite* Eocene paroXlo oodtjoenta or tfco Xal£it Greqp 
IKW ttoroogioat the Boats eseept vhere they are cot off tj high*. 
Marine lnte»oaletleaa aoar the top of the droop are not onooaaoni 
tart m attaapta hmm been. aado to oorcolate them* 

2 ahovB the wide dletribaticn of 01i«eoene liaoatooaa 
aarl* and aan&r a&rla of the Geabier Z.inoato&a and Ettrlck Foraa* 
tlimo. X&dCOnatton la If art tod b; the faot that aaajr water fceeoa 
atop la tha Miocene Haootoaea 2A the Baala proper end tho preeenoo 
of tteo Oligoooao at the baao of the normal aariac aoqpMooo oea 
only *o inferred tron ito ooogrroaoo in saoh bavoo ao peoetrato 



Tbo atattAonss nf its antiitrai a la Qenbiar 
jj^itlKlt indlestea flfrfru «m deposition IA ttt Qngbdar ftrw^lfHIfrf-i 
J4|B|§ tv t&fi open sen IA the western portion of the Basin proper 
via art by the frtî p of the Padthssay horat and rfrmtfr̂ nilliT 
fOrns are rare $n tha Bttrtek flrwtla>« 

B g 3 pin points bmn> in ahloh the WHifftf Karaooorto 

Margin af tha Basin liiano ths Urf'tiTT Vomstftsn ia artrlnttflT tnann* 
orassivo* Sooth of Tallan Band it ban bem atrippod off and it 
slnn ̂ peara to bn noetly absent fron the Oaaibior Stnklands* Ths 
Bsiouunlo T insatonci is prdboibly «nto|apawaM»t at least in 
part* nttli ths Iwrrmn Fornatien* 

Bqps k and 5 riw ths progressively diminishing ares in 
f̂lylfft Inipft Linestone and Pata Linaatona oneor* SHhs BoslQpmnoim 
Bads in B g 6 era sonaahat nam extensive than tha pats Limestone 
but still wgr llnltail locally* 

B n T illustrates ton vide aster of Loot ton Bands in tin 
E m m y Benin proper. 

The nanrow estnorins gharontnr of tha Bomeat Bend-
vernation is indiantsd 

The first flSMlwim to be dram ffcon the naps is thst 
the Tertiary seas ahiah had entered the Baain M i n g tha Basons 
prnetiselly owarod the Banctn grspar oaateior SatidLaaAi drifts 
the ttoe than the QaObior linastana and Bttrlek narln were deposited, 
PmlUie nseonants along tho Padthewoy "Herat" appear to hsfe 
oennonosd nt ths end sf ths Olignoons and ths sesn started to 
drain may in an eesterly diroetlocw Their eqalvnloite nan bn 
idantifist in ths Vistorian pert of the Basin* Aaaoea to ths 
open sss was probably United! to a narrow channel near ths Sooth 
Australia - Vletorla boater on tha eastern aid© of the golf ehaen 
by iritis p« 273) «r partially obstructed by an arehipelago 
of Has Pnftthmay horat. This is suggested by the general psnoitar 
of npen ana forantniforo in the Biaeene linestonos of the Basin 
proper ss eontraatad with ths Oeribier Mneetenn* 



• • 

L m t m *aoOa arem^ mO^ m ^ w U b ^ m m M S ^ m ^ 
that the Poofcywaoug Boda and JPata i»iaootwio bat ara riOhl? 
atmaoaowi* HMQT tw14 (HUMUP to haw booa'dwlyod SN M dlffwaat 

either the vim or tho Padthaaay «o»*t or the atrdjpi&s oflfif or 
•dWhTorttaay oodlMRto dnyfaig tho later "ffpftn and oapooospo or 
the arenltoo of tho J*edtho»s£sr hawt to cMitau XB tho ftoevooiK 
Loxton fiftttoi tfco ixnrtoa Sanaa oarrgra jpod deal or dorihrod 
a&Mnart&arir notorial* fiirtl-rtf11! fflKly jE£BQ39B2L2M ̂  oofciaodtd 

dqpooitod mk7 Dot piaartHiatad jffNXttag ifl̂ rfr tho oaatora Margin 
oT' the It* Lofty QiPiKfff dotenataod tho jceooat miMnfflj 
eonrae of tho RiPBp Burr*?* • 

8wKla#ds aiay bo to tho coadgBaoo or tho avoa 1& tho adUMElo aad 
lata Ternary or to oreodon. dorlng the PXototoeeoo* She utvt*̂  of 
the 8Bttft&aade aad part or tho JPadthaaay hag at art ffirtirnertTrrly 
'oovoood with Tintitonoim rfwii frfHH owft owilliiwf too. Althee^h 
rooertcias OR tho Ctaafetor Sinaotono la OGOMA Ift tho Fledotooooo 
vooovfeod Btoosno Material • boo not ao fw boon wtirti 

Tttda n rtiowp the yerttoal raagea oo far ootuMtwhoa 
of tho planlctonic ftawaiaiforo considered to bo bSoetratisNyphloaUy 
etmdtUm** Although tho adqpgfmwaw «r tho tavajr Booln prefer 
mm gumwrally charaottoriaod bgr * paooity or plnobtnrrlo t o n , a 
mate* or the apooloo dlaomrfWI by Blow (1*3S# Ifjf) Bolll (195?)* 
ftmfttnofc (195*) end Carter atb) a*o rtproaontoA la ran«oo 
o««artfclo with tbooo roeordad^ytheae aatfceoa, 

iawHi m ^ t e t f ^ ^ ^ ^ wrl^r (Mfapoefc 
1957, p . W ) oro baood <m mSmUmtittatktUm or a 
SlOibŜ ecnaid 4m mmtMi*** W 

and Taŝ tt*. on oharaotoMi atxloh do not aloegm 



OTpear te bn jreaaot. HoflwU dbcjenrationa (1959* PP* 5-6) » t 

a p 5 o e r e tabulated la Table 10« 
IfrlTYrTtWi 1*b' n nees extensive mfie la Sovtb 
Australia thna tbat stated by Carter * torts (1957* p*155)* 
It oaanm la both the Bancma Oliaonane sith Hie thloher 

mm frfjfflffifirftt- The ariter** 
Idontlfioatlen af both flams fmn BnsolniMti B sad fraa the 
Port willanga Bade baa bean eonflmod verbally by sr» Wade* 
Tbe occurrence of IftllftfVnillllwl" HTMiffilH &®n been meordod on Table 
2 bat the igeais* la dorfbtfally severable fin jdktoKKU 

Bteroftaunnl aswnfelaiiee oeofnl for rapid detarnljBatftona 
are sheen on Table I# • 

Tha Qftpor Boocoe Booeleuoh fepomp nay be correlated eith 

. District af Vletarta* fisUlHBlBA £iti2BMBft&£ JOHHCBMB 
jn̂ a B̂lnkeMnâ B dran ^̂M̂ ^̂Bk tf^b^^MMti^Mfe î â̂ n̂̂ aî  Ĵ ^̂ B M̂K̂ t̂Sa M̂St 

AStflilflHBlBA JMbttftKitSa ^ and a geone 
e&ase tn J£|£xlM9Uhl nltb nhieh It It assoeinteA at Bsslln Bay* 
ana present in 
part af tbe Arnold aeriee (Katatnn Ptaimiuwi) in Saw fcfnlnnrfU, A 
•pnafcen-nf fiBlfcHOtU to jlalfcEBEdta .feflElCMl tn prtaaat in 
BaMMdanaB A r^ser** 

The flaafcler Lineetane and sttviek Harla am oorrelatires 
of thn "tenor Olen Aim Clays* - Calder Bivor Lineetone * tipper 
(Hen Aim clojn sagasnss of carter 1958 (PP* 1 M B ) and of the 
London Sarins (tihstawoan * WaitateUn) and probably tfao loner 
pert of tha Pareorn aerie* of Boar Zealand* They appear to cover 
nost of Oliooonno tine and nay prove to extend into « n Hioeene* 

the 01 Igrxwmn Jtiooane boondary cannot be eatnbllaftod ao 
lone ao it roaninn uugoaolrod eleeebore in the world* 

She Barmy Oroqp ia ngolvalent to the Soatfclsad Series 
of Haa Zealand, tine of deposition of the nergaa tines tone 
ooareatwaxitng to the Alton*an and of the Pata linestens to ths 
CUfttantat* A niorotcnaha stellar to that of the Morgan Lineetone 
is recorded by Carfcar (195®e» p. 29) fron the oeper part of the 



Fishing Point Harl in Victoria* The evolutionary aeries 
^Btiflbft J8ttS8S * Sk* Jfe&nitttBdyflA 

trwMfllfflp̂ f - MaWitTifl lufltfrnlwi 830/1 ffwrtinrt friii IrHflhn 
triloba - f, mgfwurfp „ Paft^^^YWra flffiilBfffffMI "ASSiUBft 
j ^ n o i wc present in tho qpper part of Morgan Liaeotono and 
loesr part of tho Pata Llaostoos* 

The too aeries are cloeely eospsroble aith Blev*o 
Lineage ¥ artmch i i (1959* P» 105} end the first appoapauoe of 
tho sevoral apeeies follows a alwilnr pattern to that of the 
evolutionary oerioo (Blow, 1996* p* 69) in tho 
InHlrtMllfl ^ JUA&flE£fcBil& sane* of tho CJporo Foraation ef 
Trinidad md Teeny® and Pesen Formations of Yeneaaela (Bolli* 
19571 Blow 1959)-

Corresponding benthonie feme whieh aro perticolarly 
oaaful in rapid aidr-Tertiary correlation aro £ttESUlBft tntlfflfllf" 
IfCTlfl restricted to the Morgan. Liiaestoaa, and IdBUttBBUBft 
i Wtk\ IftlfiffftlUnil ̂ ftffmfttnrt restricted to tho lower part of the 
Bergen T.laostone* Aaaooietod aith WllTEM ** the Pata 
Liaoateoe aro f-fttltlliWf ® broad few of 

She prosise correlation beyond Sooth Australia of Urn 
JSSIMPI tertiary Boolqporneng Beds* Loxton sonde and Barwoat Bond 
Fernationa ia aa yet noreoolved, and the position of tho Kiooeno-
Pliooano boundary is indefinite* The Lesctoa Sands owe originally 
described (Lndbroek* 1957» p* 119) aa *ChelteahaadLaa" and tho 
Borweet Bend Fomatien aa "Kalianaa", tho Chaltanhaaian etage 
being regarded aa Tipper Bioooae and tho gftllamm Looor Pliocene* 

There ie a atroog fSnaail affinity between tho Borwost 
Bond Foraation particularly aa it oooora at Waifcerio and la tho 
fallen Bend - ffoorlanda area* ani tho Dry Creek gando and Ballott 
cove Sandstone of the St* Vineent Basin* The Dry Creole Sands 
haore bean dated (Lndfcroofc, 19SMW P* 5k) oo late Leoar Pliocene 
fir early Middle PHOOOBO » I f this dating la oorreot, the 
Harwest Bend Fanaatlon would bo Lower to Middle i liooene and the 
baee of the Pliocene could bo drawn at the baae of the BoolqpBrnang 
Beds whieh aro richly gSUracanitic arid mark a change in eedlaent-
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Mwqltopgffl tonUBflm 
Vlotortollo rdooto 
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M m * *bm BgApoMOg Beds ham any alensnts in o a r n with 
tin OMH*B Bam Coqpina af Baddy Greek near HnatlSan in Bantam 
Victoria* It ths preaent dating of the Boolqpamong Bode nod 
loxton Bandn at Oppar Miocene la cermet* tha ags of the orange 
Bam Gsqptna nlgrt hate to be reviewed if faansl etndleo eonfim 
lta ouraolntt an with tha Boeftpurttong Beds* It, on the other hand* 
they a m all or Pltooono ago* the absence of ths late masons 
will be 

Practically the whole of ths south east of Sooth 
Aastrelia* twrtnrttng ths Oanbier Smklazite* ens noder narins 
inflnenas daring ths Pleistooene and a notable series of eoental 
dsns nmgaa am thought to rapmeent 16 strand lines related to 
Pls&gtssom Muft sea levels* 

Hhs iiwTdiifiim j aeqnonoe hen been described principally 
by 3prigg (1952 a»b)* Hoastfcld (1990) Tindale (1933* 19U7) end 
Croofcor l$i6)» 

Faunas probably equivalents to tho fterrilcoolan of 
western Vietorla hem reoontly boon moovcmd fron berlnge in the 

wiiiaiooke area* bat ham not yet been etn&led* 

Apart fTen their importance aa aqtriLfere, aone of the 
linestones of the Bavmy Basin sake excellent building atonoa* 
partlealarXy the Garibier XAnastene ihlefc has been extensively 
worfcnd for s noSber of yeere (Jack* 1923 pp* aid Is now 
neatly aasn into anhlars by eleotrinal noana* It is oocperable 
stmtigraphleelly and physically with tho Omaru stone of Ben 

the Morgan Tttnostnnfl loenlly has properties comparable 
with those of the ambler Lineatons bat thloknoea of overburden 



rod warUibility of teactore Unit its exploitation* It haa been 
goarrled and eawa on a aasll osalo at Overload Corner* 

Both the Xanana Mnation and Harwaet Band Fornatlan 

hot (MQnudVB building stone* h m g r Bridge tfroestons* (Ibbiw 
Perflation) m m need tor several ptifelle buildings In Adelaide 
(Jaofc 1925 p» InelniHng tho superstructure of at* Peter*a 
Cathedral* 

V̂reeetottô  firen the ftaifcsrie District belonging to tho 
Bewost Bond Foii'itlcn (inrlbooeh# hue boon fMWial 
prtrartpally Una 2 areas* at Blite*8 f u m y (pi* fig* * ) 
nerth of tho filler Btwsj' on Sootion Xtwidmd of gasrtosroBtaa and 

by ttaudwd Quarries. The Wsiherie Freestone free U n a * ! onarrar 
Pale f l n o 

l a /cpesin^ ̂  fairly onlfom/tetsre while tho Kerno otane la 
charaetaristieslly o n m w M A s A m iifi%imi*hit"lj oeloor^benSod 
in 

Both Kaifearie end Ronoo atone have bean need tfoolly 
or in part far bniidtnea in Adelaides walfeari* atone for the 
Oavinge Boo^ tho csnserolal Banking C o w nf S|dkeqr, and Bank 
of How Sooth rales in King WiUiaa street load Bogota on Berth 
Terreoatf Hanoo atone was naoft wholly for steasBfcip Boilding and the 
lower pert of the Bank of Bos South ftalen* Waikcrle atone haa 
also boan utilised far eoulptural purposes in the plinth of tho 
Xing Ctoarga T statao, the figure and plintti of tho Pioneer «enfin*s 
ftar Keanrial* the Woot Tca?vono Wis* Benorial the foundation 

\ 

stone of tho Art Oallery* and two figures in Roseworthy College 
Chapel, ontslde the oitar area* *alfeerie atone was need for the 
oozing oteno of the Bonk Adelaide at both Msardstoan and 
tUtewy and far the door sarrotxad in the Xairna Fdet Offioe* 

Both tho fcoxten Bonds and the gritty Sands at the top 
of tho Knight Oroqp aro ojq̂ Loitod for oonerets aggregate* The 
Loxton Matrlet Oooaoil at present operates a <juarry in the 
Irtscton Sands dboot V nilo north of Uxxtm where a 30-tfoot faoe 



at cmMe hodrtod gritty sonde le veil opposed* 
the Knight sands (Plato 1) ere worked by tha 

Engineering and water Supply Department tstiere they oome within 
a fftw fast of ths aurfaoe on the upthrow side o£ the Tsrtnenp 
Fault en Snetion 71$* Hundred of Blanohs 8 alias north west af 
Mount Ontlep* 

lanfl gfiiti 
Linestonss of the Begin are ased for rood sareeningn 

and qpsrriee are operated in tho naraoooarte Listestone at 
Bomooarts and in the ftwimm v & m t i m at Murray Bridget far this 
purpose^ find and grey dolaalte owuwJng in the Gatibler Xdnsstono 
are wosctnd nolnly for road netnl and ballast* Plate 2* shows the 
present extent of ̂ parrying at Bp nod Boon Rooks figured by 

-tt&BRJMMI 
Shs Oeabier lizaestooe in utilised for ulnar purpoaes 

enoh an finings nod phassBooontieol produefte* 



m ^ : B f m m * I Onfl«pgrw«>d pat«r S O T * • w . 

Bnmff Baatxi (CounUaa Albort and Alfred). Sow- A*-", 

A 19 pie. m i . Hi. ftwW Ittomi y.7. 
30JAI, H.M. JlaifeMaS* raa«nln«lWq tram the OUcoceae-

? 'flTy. • W E & E l ?• -HI' L ^ O , ; - , ^ . _ " 

f SMoeene Oipcro w^lte** fcwmUoM «f Trinidad, B.fc«I. 

^ M a l»tt iMt ft 
llll HP- 97-123. 

BOLU, Krf., L0WUJC8, and «UVAUt H. 1?57. KM* plaakto Uc 
faraalaireiia f&alllea. naatlwainitaa, Ortwlfciidaa, 

| T f "f>'. 'i- v v . 'nr - .. 
OloboratalBAao, and Oldbot̂ jnoaoldiia. B-s. »«t. m y . Bulla. 

. ; • •' •• v. w 
BBS, G* 1660. Hot* <*a the P o « U I'oljzoa oollo 

tvoofts mar Mount <JaaMar# Oouth Australia. 
coUccteft^-ifcc Rev. 

v oote near Mount Qm 
ia-**. Soc- Lend. Hav. 30 1859, 16. PP. >£0-1. 

OWJPAIUU B. 1955 tt* of tho Kaotera troth Australian 

Vi 
®APIASf t, ~ ii . — • 

Victorian Barw. gftrti fi^TYt V^ 

Victoria* <at9̂ t BUtt^ 55# 76 pj^ 10 pla^ 
CfiAPMASt p. 1916a Cttinozole Gsolo^ Jf tho Halloo m d other > 

Vis* 3a (tv) 525-3110 * 

oaoonou 19U1» Ooology and iliyBiô gpiiy tf South-eaat Gonth 
Australia with rotoronoo to lata elliptic Kieto::^ Tronp« " 

_ 

CR00Km» A OVTTOHp B.C. Soao Kataad 30WJ&OO of tho low-
• 

TCTffit SWa Btfc ffo A W ^ j£St pl«. 9-16. 
I 
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<2>* pp. 89-Ut7« 

CK.AK&8HKR, B.F* 1993* Sene profeleae of Tertian geology la 
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pp. 215-6. 
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fti m%* PP* SMte 
HOffCIB, »* 1915* A Hot of ftsranlnlfera and other erganle reaalae 
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KHFLOF, P * R * J&Uu the occurrence of Crotaoeooo eodlaeate la 
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PLATE 15 

m . BttMleuh A tXM Siitiflk 
» c—Uin 56 30>312 X *5 

Mfllirrllt itimrtrift <af 
SntttoftlO 129-13* *•«* X 15 

ffmfhtm 56 W-3Pt fin X *S 
k. itailmil a nhttSMBiH OlaiMuv and Wade* 4kmal 

5» JMtiBMBttA M N l « f 8tMlvi||il««talft 
1 7 N K IHt XII 

.KMiHimii <»••**»)* nmaT A 
Type S««tl«tt a m m t «* G « M * M r 56 365-570 IHI 
PWiil rlmr x 50 

T* •«•»**»*••••*•••«•*•»*«*•••«»*••«»•••••« fMina M x 50 
# 

Conifliir Button 56, 317-330 tmt X75 
(PiaOur)* Typn onHtet 

«f 8««tUn 56 327-330 fWt X 75 



r" 

-143-
rutm 16 

nit inn <ino rurssliiirsiws of tho st lr tA V M M U M I AND 

U Tkfllrtfttlir (Ckmsmm) * JMNftft* (*«**«»)• 
Qmoupm Boro, 900*510 t—% X 95 
JmBmmUm M&mto* m u i e m i m**itai 
mm 05-109 *sst X 50 

3 * J B T F U F C U U T A E A A T A B F T U (cnigp«sri)« L « B U P I B » I 
fttfM ssf sttrlo* nmtim 26 250-310 *ss* X 85 

Xs*tBs»« Bsftfltrsd «T Bttrlsk ssstlsa ** 980-405 
DMI* dorsal vUs X 50 

5. Vsstral Ylsv X 50 
^ ^ JMMttft* (WsMsi A Xsll) Mlllieaat 
Bsspitsl asrs 85-105 dorsal Tiiv X 25 

7* , tNMtMl TlSS X 25 
8* JKIBttiLU T99* Ssotion Laansr 

Hs. f Hundred sf Jtttrisk. Sestton 260-370 fast, 
•SWltFSl vlss* X 50 

9* «Hassl fteP X 90 
I S * gffrtHM S F « Timimffiiiiiiiiiii m u r * S H U M 

I m m t »•* 2 B « M «r sttrisk asstftsn 26» 
200-210 fast davasl vlar X 90 

11« roatrel via* X 50 
12* ^ortural tUV X 50 

M 
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v a H n l vlar x 75 
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377 
ChflpMBl, PfffTf 

150-465 "vwiwl Tl«r" 
•lew* 

lift fWt 

X 13 
X 19 
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i*0sMmr« 165-101 f*H X 75 
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* 75 
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(Blm) 165-401 «Nt X 75 
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PfPIMtolJKHNI 0C thf BdvispiinHHkg IMte 
A u M t f M n *««t*«n 577 7 W 0 5 

AlMttttflte j M t t m i <»mlda * P W ) X 90 
JMnMNtifc JMMfellA ' X 90 

J* XIJStlBftilMMtti ( M > ) nMetjr X 90 
lfir*Tftn TiirtTirirtBn """ 



PLATE 2X 

L o w ttteoone noil,upon of the Cadell Marl Lone, Type Sootioo* 
Metepol gtirt§ Tote rollotllon Adelaide ftyUfWilty im1 eee 
otherwise stated* 

TgTllff iUi (XlflElBttkbMl) f l i rrnnm Tote* Helotype THjOO-1 
TfVtm rr*4*1<M N O I S T J P E T IJ&ZD* 

3* m M t t l n Tote* Holotypo T W A 
** Wtfft tytl>oety|f Tote. PoretlPo T 510C. 

% Aaatgowolttf (MOCey) SWU Xlaes Depsptsoat noil—Hm 

V 

6* J B m litfinttnMI Tote* Kolotype TJO0 
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