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RORGATTION |
¥he stuly of sedimentstien in the Nurvey Basin has
bem carried out almset entively from bore euttings in
sonnection with underground water supplies. ¥ith the emeqptien
of a linited merginal ares betwem Lake Alexmndrine end Trure,
surfess napping ¢f the Banin hes not yet csmmenced.

Mﬁmuﬁommwﬂn
. result of down cutting by the Murrey River were mads by Bturt
(1833) and later in 1855 Tats published atretigrephical notes
‘en the "Nmwevim” Serios whish he messured and sampled Quring
Mnmmmnmwmu

In e 70 years folleving Tate's werk i 1885, despdte
the somenic Asvelopmant of the area, very 1ittle attentien was
pald to dotadls of the Tortisey stratigrephy, the goneral tendency
being $0 ever-simpiify the whele of the sedimomtary scrics. The
mwuwummmmtmm
rencaswrod and sampled and ths caapglexity of the otratigrephy
'Wamnmmnnn«muw
muwnmm |

Detailod fammal atudica hews still to be madertaken.

mwnmmdammun&m
mumum&hmnmtm
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shos sedinsntation bogan in deth the Huryey Bamia preper sl e
'mmnawmum of whiteh
,mmmimm(mxm). Lewer Cretacesun
,mmmmmmwsumwm
muhwmwwomwwu
Mmmmmuwm.
| mmmmmmmmm«wnm
i, interaigiwating sither ss & reswlt of loesl regressious
-u’wa-namutwmm .
. The destratigrephie wmite rososguised in 19%9 e shown
. tm Tl T, The aross ever wiich the wiite Mave bowm asted are
'-Mhnm!a- |

, khml-ﬂamnmm“mm
-mmmm»mw::m&mm'
| Beve meer Lexbten dDettened in Lower Cretaceous seliments with
. dewidere of Kmmentoo groywacke, mmmmmm
WWWManwmnxmmm
MWQMMMMmMMMM

u_‘muwmmumvmm On the western

mwmmmwmwm are

mwammmwmmsmw
mmmxamrvmu mummmmnm

ummrﬂmmmummmu
:.‘m'nmuimmﬂammmnm
whave oo the merth sbe of a mell gully a low ridge of yellew
mmhummmummmwm’
| Muslaids Speten e the sewthorn side. .
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Mucmmwmmtarm
‘glasiation in the Basin ia unknewn.

 Bemagoie rocks in the iwrey Basin proper are knows from
w0 cosuvences st depth 1 the Lexten areas below 1596 feet in
"Capeny’s” Bare sk in 1520 by ingincer-dn-Chief®s Departmant
fer the Lextan Farming Cesmpeny, 15 sles north-east of Laxtom, en
Seetton 17, Rundred of Gorden, sad bolow 1350 foot in Austrelism
011 & Gas Cerporetien’s Loxton 011 Bore put dowm fn 1956 wo Part
suumam-rm muuu m‘:’
mumm»mmxmu-rmmm
"wnmmcmsuwmmmummu
hﬂnMﬂan 8o far as enn be dodueed
mﬂnmmmnwammwmmm
~ probable sequence in this Dore wosr

bmth Msela m A D

o'~ a'am.mlm | W a!

n - 156 m:d-gaﬁm Loxton Sands TWpper Xiooens 7105
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sheve 1587 feet. M.lﬁa?ﬁmwmmmmm
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‘ nmumM‘mmnmm
The anly bare in the Seuth East of which eontinasus Nesssels care
is swalisble for study is Cemaum Ho. 2 (1952), in whish the Newins
Ovewp is probedly repwesented balow 650 feot. Culy-petwegropiie

_MMMMMMu@M“

"Tidpetwest of which vare fine soft grey mudstenss. Sedimentation
is fudrdy wmifamnm $0 the botiom of the bore, a shange ocourving
ummmm:mmmum
rediometrie 1og. The upper mudntencs have bomn oorrelated with
mmm(wamm:,musah
mmuwm_atmtm'uw:-
Jureasda {Cooksmon, 1953, pe 463) later as Cretageous (Cookean,
1mummmum(mam
1958, p. 125).

A smell celloetion of cleven lsballed and several
mlshelled specimone frem Seuth Anstralimn 01l Vells Ne. 1 Bare,
Sectlen 71, Hundred of Watorhsuse ("Rebe Bare") was presented te
the Seuth Australisn Noseus by iir. HFP. Kessal of Nount Gambier
mmtwmmmmm mwnm-n:
mmmmmem |
| | Wmmt ‘

3630 test Groy-green siltstons |
1708 fewt Oresnish~grey micssecus siltstons
3500 feet mmhmmum

. | fraguonts

- 3525 teet Oreenish grey ssmeshat sandy siléstone
3500 feot Gromish grey laminated carbenagoevs
higo Cest . Light groenish grey arkesic ssaiatens



. R
he specinens frem sbove LISC foet, s0 far as eoxld de
. detesminsl fyes the swall smomt of saterial swailoble, were
tontatively suggested (lufiwosk, 1958) as cosvrespending to the
 at 40 fost o thens belew 708 fees in Comamm, Coshwen & Dettwans
(1958, p» 97) bave dsturwined 8 Lewsr CroABcecus SOQWDOS 6B
the rilate speres in five of the semples frem the Rede material,

-«

| Oldar rosks sre sveryshore Wmoshfurmedly syerlain by
Tertiary setinemts which, in the Rwray Basin propar, have rerely
umwwmmumnwutn
Gmbier Sunklands the Nelson Bore jroved them to bo at least
4000 foet thiek. The eldeat Tertiwry strate beleng 0 the
mﬂmdm'.» 3
1) EGGERIREE |

» mmwmmuumnmwa
. valatively thisk series of parallc sediments which cre wdtffer-
entiated in South Austvelis but divided inte the Dartmeer md
Behgnllsh Permations ia Victeria, The gluwceaitic end limenttie
grita with Palascone to Lower Evcens fossils belomging te the
Bebgallsh Pesmation have not yet hesn identified iu Seuth Awstralis,
Omwelation of sny part of the Knight Orewp with the overlying
Nocens Dartmose Fermatisn has #ot been serisusly stbemptod.

The Knight sands sod alays were nemod by Sprigx (1952)
and later cxtensal ¢o & Orewp by Sprigg & Beutalodr (1983). The
nsms 1s talm frem the enly knemn cxpesure i Sesth Australis in
mﬂ'uqmuuﬂam-dhd_mrmrmtm
Coxpten en Seesisn 718, Hunired of Blsnche, 8 miles norih west
of Newt Gubier, In this gewy Kaight grevels sod elsy sre
disceviantly everlain by the Compten Conglomerate smd Cembier
Limestens in the fellewing deseonding sequenve, meamued in 19356

wmrmmamrmma.ummw
| muwm«am
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Pige 26

Knight Group clay and gravels,
Hundred Blanche, Section 718.
view souths

Close view of quarry face and

machinery  October 1958
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T™he mmam grevels st the mé. composed. of o
pelished subrounded gquarts grains of mediuve to gravel size with
fine miea flakes, are quarricd by the Enginsering and Water Supply
Departaent as the only mource of concrets sgarogate in the distriet.

The Grewp ihins out cver the Pedthsway "Horst® where

fouriengs Coal M deem in this manner at
_aepmw& amm&m«mmmawmm
Glenelg Group limestomes, sandstones, and sandy clays.

A deseripticon of the strats imtersected during a drtlling
progresme to temtthe sconcuic pessidilities of the coslficld was
published by NeGerry (1953).

A distinctive formntion of the Xnight Grouwp is well
developed Sn the Murray Bsain proper whers it is of the cpder

of 500 feet thiok. The sedimonts cousist of grey brown mcdium
quartz sends, mwmmmw mwmmmm
mwmmmauu mdsiiwsmﬂa A few  impoverished
zmmmmmtw the moﬁ' the sequence
indicating sedimentstion wder cvnditions of partial sccess to
the sea. The sends are commenly gritty mams the base but \

:Q'@(lf




| e
‘otherwise mifore in grain size throughout. The total thickness
" of the formation wes intorssctod in both Lexton and Pinmaroe odl
-MMMWMhM!ﬂ.1m~

 Sends with sbundant Turritclls SAGiNGRR intcrpocted im
the nertharn part of Comiy Cardwell near Coonbe rellwey alding
pessidbly represmnt the more ascwnrd dcvelegment of the seme
Pucalench Group 1nto whish $hey pase confermsbly. In sdditien
hmmﬁcm&mmm-
uuwmwmmamum
 Geseribed frem the Zowne of the Adalaiée Plains snd sppsrently
restricted to that level.

(2) INCCLEDOH GROSWP .

" Im the Upper Eoomae marine conditions similor to those
in the 8t. Vinesnt Besin, and, to & lesser axtent, te these in the
Rusla Basin extsted over a limited srea in the seuth west of the
Euvey Bisin shere in 2 small but probebly mederately dsep
;m(vu.x)mnmymmnhum
mmmmum&mmmmm
hmutmmmmm

Mmm(mmgpolv)hmm
m.amnmwmmmnumA
mmwmmumnmm-n
nesber at the base, Eod B - ~ ingsharent earbonasesus sends with
~ thin 1imestone hands, sl Bed O & grey Lrown carhonoceaus olay.
It 15 1ikely thet the Grow is represmtod between 180 feot and
-mwhnmmnwmwnu

(1900, p.130-111). It cammot be said with certainty that the bere
-wmwnm(nu. 1882, Ps 145) entered

- MMMMMMW&“MMM
individually. MmMﬁm&%M‘aMﬁM»
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a8 & hard grey tryesssl limestene with Angtrelaciing Jascimms
whish wes recovered from depths of 252 fost on Beviien 13 Mumdred
af Sherleck mnd 230 fest an Soetien 51, Rundvet of Rety.
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360 « 345 foet wﬁa m].w mum ..

- 31 1w
365 ~ 378 feet %ﬁ'“ml l*mcbtm Mu.
Soryminiforn

F OB 3 o NN
,

378 ~ 382 feet M:Mmam..l“

382 - 368 foet

388 - I feot

10 ~ 105 fost  Derk brem “‘%g“{gﬂ"ﬁ‘“'

ﬂummmwmng
@‘WM Greg oerboneceeus pyritis samdy siltabons with

ww

foat
m n-u & ing ;:Mwm.m dw

105 - I35 Toet

: Bere 11/58 yut dows for C O Klitecher on Socticn 10,
Tundred of Stresteidge 1s of more than uoual palascntologleal
intarest ss a rich Recens foreminiferal assesblage was recovercd
frem limestens sverlying bedreck between 98 and 203 feet depth.

Beftre cntaring beirock schist at 205 feet, the bartag
"MMWW‘WM&W
mtmamaMMMmpm-m betweern
LS sl 88 feet., Faanal examination shrows “hat at least 2



-35=

. 1imeswmes are proscat, the 1imeetens of Buccleush A betwoem 98
i 205 foet emd the Gesitiler Limestane betwoem 3 sod 75 foet.

The 23-fost intcrvel betwesn 75 sud 98 fest has & mierefwma

vith both Eooene and Oligoomns alaments. It is &t prosent not
M«uwmmmammm

muummmnmmm-
whether it 18 in faot the latercl equivalent of the upper beds
of e Dossicush (OWP.

The thin ealgarecus sand oovesr any be of Pleistooens
Susclench A in this dore 1s sn sutochthencus marine
1tmentens with & rich shallow-water bentide iarefwma of largee
feremiziferal spociss.  Rextrietsd Becene gmers such a8
wmwmmmwumm
Mmemmmm
An sgpavently vndssoribed genms rolated to Bolivinalls is also
mmmermm |
| I mwmnmmumw
uunuammm
A mm«mmzh-.mhmsmsm
1s typioal of ths Cembiar Limestone, with Yistarialda niesta
_at 18 - 25 foet. This is of "Jmjukinn® (Oligeoene) age.

S nmmﬁmmy54anMs'
0~ 2fi. Erewn fine surfece sand

2 - 5 £, Light Drown eclomrecus oxidstene with a few small
specios foremintifore, represmiting
‘ ampmmm-mm.

3= 15 £t. Cresn bryssoal limestons with en abwndmmt

* sievetummn of the Canbiar Linsstons.

18« 25 %, Cremm 1imestane with
- o o s e e e
‘ﬁa,iﬂ'ﬂ. mmmuth
‘ AMidatacine lonsandl.

38 « 45 rt. mmwmm

5 - %55 ¢, mwmna asall
- mmmdumuy
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55 - 65 1L,

65 = B Lty

75 - 88 ft.
S 88- 98 £,

9‘*1.81'1‘..'

308 - 118 ft.

118 - 128 £t.

120 ~ 138 f£1.

138 - 158 4.

158 « 170 £t

1% - 150 £t.

190 - 203 ft.

203 - 282 1t

1inestone with sbusdsnt largee
‘ore daminated by Lindering end of.

Simtlar to 120-238 fost.

Croun bryosoal limestame with abundant
of» PlonasSuling sad of. .

3 YR A "R [ M 38 v -

| Cremn -nsy-'m vith Halpeada

: 'Mmmnatl

mzosm'mw-nwwmm

(3) SENE WU - ~

Baccleush Grewp 1s succseded by the Glenalg Growp named
by BowlakefT snd Speigg (1953, pe 46). Ths magnitule of the
ummvmnmmmmwmmmm
where the lowest formetion of the Glenelg Greup unecnfurmsdbly
owslics the Knight Group. The centast 1s cxposed im Knight's
Quarry scetion described sdeve (p. & ).



| - |
. ThQ(anu'amlmW_w
" limestones, merls and sandy marls. The base is marked by the
Campton Conglomsrats 1} feet thick under the Geambicr Limestone
-ﬂﬁtwmatm@t"sm. The oonglomerats
contatne sbundsnt reunded ircnstons podbles snd grit in a
1imemitte metrix. mud‘mnmnﬁmnw
" Qembrrize (Pamdassndrxine) . mmm
Slohisctine, sod GARisides.
mmmm:ummmmw

uwmammumummwmm
he Nurray Besin preper.

'.mmwummmmmu

SANRLER LINNSIOEE
| mmwtmmmmmw
 Tendsem Noods in 1860 and again tn 1862, The mame Nownt Geubler
_Mmummmimn)umtwwm(s)
,mzmurmamn%(mm.ns). An bisteeical
m«nmnmmmummwnu(m)
mu;wrmmm (1958).

| hm&mmMMhMMMMtry
umnmnmmuammm.(wmz,
 pe 273 Spwigg snd Boutakaff 1953, Corvelatien Chart p. 52).

In 1867 Tentson Woods spplisd the nems Newnt Gembier
lisostans to the limestons ccourring at Portlmd in Vietoria snd
m'mlaﬁ&mwnﬁtm'ﬁniumnnhm”ent
(Speigs and Bowtakaff 1953, p. 523 Lmux. 1957, pe 177). -
wuuaa.cmemwmmuvum-
(w wlﬂm) the limestone wapoeed at Portland contains
wmmummmmm
| M mmammmaﬁmm
mmwthQPwummntﬁalmﬂthah _
ummmnmmwmmmmuurme
Wmmme .

ummwxwmummof ‘the



Fige 1o Cambicr Limestone with Compton
S Conglomerate at base over Knight
Group, Hundred Blenche, Section 718,

N %
3 4
[0 N1
A
4

J

d

)

. Pigs 2¢ Close view of base of Gambier
~ Limestone and Compton Conglomerates



Sweommitios ou Stratigrephis Hommclature the name Gembdee
LmummmmzmﬂxwaMth
-mmmummwnmmwm
" nated as the typé lesality. This is the original ssctiomn desoribed
wrmwm(m,maﬁmﬁhmﬁ). nwmn
mmm-(m,mnm(rma:mM)-a
| M(mmnmﬂmmwmm i
msmmw o ‘

| mmnmwmxwmm
-memmm
mm,mmw
Mmmmm
Iuanides .. Ennides recdns. Yammidisides of. amtar
MW(Mt).WM
me

o mmwammzmum
elearly sxpesst sod fwmel xondng has Det yet becn sehioved. To |
'mmwma-biw,mmwwmm
mmmmuiuumum the Neracoorte
| Lissstone. !emmummihthumtm
| ‘mmmmummwmwm
.mmmmwmmmummm
au:mmm'mmmm |
mm,s-wmmw
MWWW&M
<Mwmmmm |

| mmmuwmnmw
nmsmmﬁm-ﬂxmmmmﬂm
mnmmmmu&w«m(ms»

mwsru&mmmmmwm

'acmmmmuummnmmmm
-mqwzusmm-:wamwm
.nwumaumamlmmmmm The
WSMnthMMtuwmm
.mmmmmmuﬂmmm




‘ A
Wﬁnmﬂumw
Arrsmlaris. SufSaline sehime. @ Gighadion sibbes SLRGRAR
- Znnendng, Sihiaides nesndeRcorisnns. Slomaterhine Mk trika and
of a white sggregate of Lryvece with echinoids, Urechispeds, &
penguin benes, and & mierofems sisflar te thet of the GPe
aostien, mmmmuwn mn"
Dessmes progressively mere Mucm.auhﬂn
mmwmwnmmmwamwm
mosl with sbundant smell foreminifers inolwting Othbelina.
Aalizinenais cromimme a8 SLAsarinn. The same glaceonitls
urrl ip present in perts of the Mwrray Basin pesper. The neaber,
which has 3ot boen nemod or deseribed, is prodbahly a correlative
of the "Lowsr Glen Aire Claye® ef ihe Aire Gosst of Vietoris
(WvM)a_ .

mw@r.mnmnammmns»
fost in the Newnt Gabier avos, thins out agatust dedrook om the
 Padthewsy "Horst", snd is reprosented by merly equivalemts in the
 Warrey Basin prepor. It is exposed st the surfess in the Mownt
Bure sres. 1 »ile merth of Nount Grehss chalky Gesdier Limsstens
with sbundent Glshiserine hellaldes estercps in a field en the
 wost of the roadwey; o small qoarry in the sane limestne was
opened en Sectien 106, Hundred of Riddech, 1 sile east of Hownt
M. Mmumwwmm
with he same nierofwma ss that of the type sseticn.
" Ym contrest rith the limestonss of the Nurray Oroup,
the Gesbics Limestons is *ich in ploaktomic foreminifers as are
mmmamvum Deposition took
Mhmmm '
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PLATE 3

Figg 1. Gambier mmestone. Rain & Shelton'
| Qumw. 1956

Fige 2_'. : Solntion cavitics in Gam‘bier Limestone, '
. Kain & Sheltw's Quarrys



S PLATE 4

Pig. ‘1. Dolomite quarry, Up and Down Rocks
near Tantanoola Cavee 60=foot face
oi‘ dolqmite. Qctober 19584



Limestons on s uptbeoe siSe of the Kanewinke Pault Searp eest
of Naracoferts, The esntact i3 il exposed en the narth aide of
o quaryy eperatod by A. Jsmes md Scns, where (wre hos been
. sewm 06llepes of (he Nerecoerts Linestens forming the roof of &
svo fn the Ganbior Limestens. Ten feet of the Gambier Limestone
 are ampoesd, overlata by 20 fest of Narnecorte Lissstens ospped
. %y 2 feet of soalimatts. The gquervy fess in Narsestete Linestons

f;nmmnux. mmnwummm

mm_menm_nua»m.mm
mmmmdﬁmtmh@n-ﬂ&cm
um A3arla = Eutrophééeras sre cemgon..
| The nolluses are dominated by pastinidas snd the lergo
sastropeds Cropass decsals o4 Alaithee (Cotionda) heutassealls.
mmmwmm
2hiceta =2 Limiis JCONGIALANS sre commm. < The aicrefsunal
mmmmmzmm
Slemmexnhing sibreslaris. Slsmaidells slssmtissisg. Zumuides
'mﬂmw
mxwmmmm(mlm.
p.lﬂ)naWﬁMM«LWﬂwow
% Lower Ricome age. The presencs of Glsbizewinaldes irilahe
mmunmmmwmsmm-:mmm
-nmmmummmmmnwm-
18 mot elder then Lower Niooone. |
-mmnmummiémﬁm. It wes
| .Mmmmmummuatmmbm
‘Manmtemmm | |
mm‘lmmﬁmwﬂzmmmm
umm«mr&wmmnmwﬂ (,‘
wmmmmm}mnmmm, Ite saxisum
thiskuess checrved in Deres seGth of Sordartown 1s SO feot at



| On the westers margin of the Nurwey Besin wderlying
mnnuxwumnmrmmnh.m«m
. shite glsmscnitie marls, sandy merls grading te limesteme,
. originally nemod (Lufbrosk, 1957), the Sttrisk Narls. The name
" 10 have oenged to the Ettrick Fermatien %o cover the gemersl
1ithology of the farmatica as 1t hss mince been rosagaisod.
The formation 1s namod from A.R. Lamer's No. 2 Bere,
 Bestiam 21, Hundred of Etirick, 20 atles sast nerth cast of
mmmnnwmwnmxamm
mzmm MM
| nwmm mmm‘.umzm
fs as fellsws. - - |
At the Dase of the fermation frem 270 to 285 feot in
ropresetod by o gresuish-grey glssemitic marl stained with ferrie
tron snd with sbundant 1imenite. This is suscesded by & ight
mmzmmmmmmmawmx
Neumm Pacnailen  A30-210 feot |
. The Ettrick Fawation passes wpwds inte the Manmw
Porsaticn with a gredual fasnal trensition. Ten foet of gromnish
_@rey 1imestans botwes: 200 msd 210 foet has desn plased at he
base of the Kanmum Pormation, but it eould oqamlly well be
regardod as the top ef tho Ettrick. Above 200 fwot upwards %o
mmwmmmmummmt&un
intarsorted. I
* laxtem Maads  10-30 feet
mmmmmwmmwm
Mm.wmtmnmmw
stonss, which are aseumed to be Lozion Sands. The micrefamna is
that eof the Loxton Sands, although marginal sediments of the
. MMMmMAmm.
- Ths sequence, covered by 10 feet of lamkar, is lagged
as follows frem seaples taken avery 10 fest:



¢ ~ 10 foot

m-’.mM

20 - 30 feet

30 - 30 Test

50 - &0 fout

60 ~ 70 feet

90 - 100 foot

100 - 110 feet

10 - 120 feot

120 - 130 fest

!'116/53 Kumkor

'- utaaéu"pmm foreminifere.

No mespls ’

% mmmmmm
mw.

n% !-nu uhm semdatone, with

mmmm
umum

PUO//SS r«n«mmum

- "Ratalia” mmmu
' Kohidom =p.

"156/53 Yallow salesrasus sendstens, with

Bokimu-coarss subangier to Scbrounded qEATSS
Kierofuseils are peorly preserved snd souree;
spesios are the seme as in the previcus sswple.
7151/53  Yellow-brown caloaresns gritly sandstons
nmmx.su. mmm
graine, Mmh.mMaﬂn

- :smaﬁnimumewm 20-80 Teet.

¥152/55 Yellow, fine nicaceous sendy limestons

uwwmm Raecarid

| 3153/53 Brown-yollow sendy recrystellised lime-

mnwm MMW
mmmmm ®. -

FISW/S5  Yellsw-brown gritty limestone, with

mﬁwwmm.
Mchmwunmmhm
mummmmm

| WS W partially mnhum

anﬁammmw



s PLATE 5

Pige 1o Bearaccorte Limsstonee A. Jomes
: ' & Sons Quarry,. ‘

Fige 2o North side of quarry, Naracoorte
Limestone overlying Gambier '
Limestones - -



10 - 150 foet

| 150 - 160 fost

170 = 180 feot

180 - 190 feet

190 - 200 feet

200 « 210 feot

210 « 220 foet

-2

' nmnitic mwm ca.ata of forominifera,

tryozoa. Amplisterina. Plaparbulinella

P 156/53 Yellow, mly fossilifarous rooryw-
. tallized Mm'wzﬂxmm 8D. DOV,

WWW

WI51/53 Crm mm sendy iimestone vith ﬁno

- angulore q,uartl mwm and

160 - 170 feot

P158/55 "Aé'inila-* to F157/53, vith w
F159/53 Fine grained; crear sandy limestone with
fine enguler querts grains, occasional slauconite

' on@ shundent foreminifera dominated by .
Sasaiduling subgiaboss. CAhdsides pacadoumase-

mmmm

F160/53 similor to ¥159/53 with Ribalards areg-

F161/53 Creem sandy limestane with fine engules
- quartz grains and a rich sicrofauna sinilier to
*159/53. |

) 3'162/33 Crean glaveonitie limestone with pale

rather qull groen glangonite, W

- mubelobosg, dominates the foraminifersl

u%wi&nmﬂmduww
'mmmw.mm.ﬁmm

;,Plﬁfe/ss wwm-u.uﬁ |




- “

Z50 - 240 feet o semple. N S
M0 - 230 foot P 28%/53 mmmm
| Mﬂ&&ﬂmﬁnﬂlmm
v, Lanareking SMReRMiSs ASculeaing
-Mvuwmm
last G deserides frea the Uppar Roseas dui
extending b0 the lewer part o ihe Geshiier
250 - 260 foet PA6G/55  Orey sticky culoaresus sarbennsewus oley
| ummmwm Rierefesma ainiley
- wmm : .
aﬁo mm rwzm Grey glauemiitic aerl, with pale gree
| . Mu.ﬂumummnm.
mmmmmwsmmm.
mmmm |
i Grbascddine dsileddes. "
ﬂ'm 280 food m Grey Sedy merl, with grem iren-statned
" M;m«m,mmum
Mm,mmmm:
» | WMMMA |
230 - aasm vzsyss Gresoieh grey limonitie grivty eley
ﬂsﬁiwwmmma
| M«MW.MM
’ wummmmm
mummmmccm
ummtmmuwm
S nemwmwmw.m.xm
m«mmmumm-ummm
m mmmmmm-nmmw-
,mtwmmmmwnmuwx. FPor thia

"mummMumeumnw

1t 18 342 fest desper thun Beve Ho, 2. and entered below 325 feet

| auummmmmaﬂumm
mm“m“mawmmu

| m&wm«mmn. ﬁmmmm

,_:~ SN : . RS —
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mvmummmzammmmm
m&manﬂmmtatmtﬂumhm. Outorops
'hmdmbmmmtmwmmmu
good sequence is omn,. .A ‘

. Betwemn Tailem Band and relldngten a shelf of hard
cellular grey limestens iz axposed at water level on the cest
mwmmlmw.,mwuummxw
m?mmummmmmw
mmrmwmmmmmm
the Bttrick. o

| mmm"wiumwmmmm
ares. Seven to eight niles wost of Ovenalyys croas dryozoel
iinestone eatered at shallew Gopth on Sestien 2 and 14 Hundred
of Stresbridgs prodebly cles bolongs to the wpar part of the
formation, amnammnmu-.mn |
am«stmmmmm»
mwmuwm

mmmmmmmnw
m:mle'cmmm;m"dt'?memmum
wenmmuwmswwsmm
«mwmz,muﬁmm.umm
wmmwm The migrofawna, which
1s poarly yreserved, eontains Shorbwrnine stkioaeul. Cibicides
qu.mmomwm The rock
“appears to be 1ithologieally snd faunally cempersble with the
' lower past of the fuxmation, from 200-365 foet in the atanderd

smmmumxmauumuyoqumm
umw«mmm. 8o 11ttls ia known of the subsurface
. stratigrephy of the area botwoen Xilltcont mnd Coonalpyn that it
hnm_tmmmm to trace the northerly cxtengion of the



Guabier Limestone tnd its probeble latersl transision to the

' marls of the Ettrick Formation. The lentlcular habit of limestones
mm&mwﬂiamw@rmmém
mmnmm«rmmm&vmﬁmm«wu
maﬂ:mmﬁﬁmummummw
(Ledbrook, 1957 Table I pel73)e

(h) MERBAY GROUP
mwmumuotmmwm

are well exposed on the western margin of the Basin by dwn
cutting of the River Hurrey sre lceluded in the Murray Group.

" The name Nurray ss “the siddle snd lower Murray sories”
was £irst applied to these rocks in 1878 by Tate (p. 122) whe
in the same publiestion (p. 123) refwred to the “Upper Murrevien
Series”s The subsoqeont history of the use of the term Nurrevimm
snd 1ts subdivisiens was reviowed by F.A, Bingleton (1943, ppe 45=
4§5). The Nurray Group s definod by the rresent writer fncludes
the limestones of Tate’s Lower and middle Vurraviam but not the
mmemmw.mwmzaxmmm
in the Norwsst Eend Formation, -

The esctions exposed at several aceossible places in the
river cliffs between Narwest Bend and Blanchetown whish were
_wmmmwrato(ms)mmu:m&-

Wmﬁmhnobmdwmaatumumﬂnm
‘at Norwest Bend and alse at Hsnnue.

mmummamwnwmw
uummmmmmmormmuw
mmmmum-mnmm. The
mn@mwmm

| Mmmmwueuematnmnﬁ
ummmmmaummzm
MMNWdM.mmmumn
the Oligoosne to the Uiddls Nidcens represented by the Pata
Limestons appears 0 be omntimmous in the duoper parts of the
Basin near the Victarimm Border betwsen Iimaroo and Renmerk.



- Tn 1953, tae rmmsmmamuwa
mmmm,mwrmmmmm
mmmmwmmmmmwumm
mmwng‘-mum,wmmuumw
wmmnmmmcmmmw
MMWMWtMWnWﬂWM
mmm“mmwmmm

 In Desesbar of Wt yoar R.C. Bjrisg, ReP.Ds G'Drissoll,
usm.mmmmmmatamm
. tho asxives vertiesl datancs wes expossd mnd while vonventent
Mmmmmwutmwmmmm
and below the f1loor level of the sain duilding. Since them, the
largs sceffulding hes bean rumoved, the lowost exposures in the
foundaiion emavatiens are no longer aseessibic, md much of the
Using as & reference the floee of the statien R.l. 130 feet
(dntum lovel - MML.‘&.O.&.T. = 100 fect) neasurenents
mwwmmu.mwmmnmmmm
bmlmxnmhpwmmm Sspling was
mmmmrmmmmammmawn
'wmmunm o
. WW&W«WM*
fwm.-mqm Collosting was always dons
‘mmmm»mmuummmmm
mnmmuwm gtations from which they
'_mMmWﬂhmleWszanl.
. m-gmxh:nmmmnmormammmm
| Iimmt.
mmwmummuamhu
umwmmmnmmemﬂ.mnm



Loxton Ssnds
Norgan Lissstense
Faonias Clay
Namam Formation

Jele - =<

 Ihe Nsapm Pormgtion 1s exposod in river oliffe in
Nexsvas Township snd northwards to beyood Swan Reach. It is
mmmmnmmmmmwmm
_ Basin mmd has equivalents clsewhare which bave not as yet bem
sdaquately studisd. Its total thickness may de of the order of
100 fest. Basal bods, whare thay have bosn seen, are soerse
~aal«roouqamn:m-u-roncnatwealaummlqnna"t»zsand-tuu«
with sone sendy limestonss. The Fermation is gemarally richly
fosstltiferous Wt..-iﬁs»a shallowwter, shoreline merine
fmme. mumm.mummm
Pearly prescrved. | |
| Wmmnm?mmnﬁ
Fronounesd 1ithelogicnl change affter a cossatisn of deposition
thought to indicate a dlastem rathor than a diseonformity. It is
namod for the Hundred of Finaiss in which Nanmm 1s sdituated.
Tho Morgan Limestone eonformably follows the Pianiss Clay
with shich 1t 1s Intorbedded noer the top of the Clay. It has
MMWNMmMMmuam
wmmmnmm;mummu -
_m:muﬁmzummmummmmm
transgression. : ,
'rmmmmwxmmmm
f1gared by Captain Sturt, the explorer, in his geologieal
observations on the Murray River (Start, 1833, pp. 253-255, ple 3)
Cross bedded gritty ssuds are well exposed at tho top
xmmwmwmnuumwmmm
1mmmmmmm Thwmmiwedhbo
Lexton Sands.
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¥ith the sweeption of the Laxton Sands, the attitude
of the furmations 1s nearly hardscutal. The beds are thin and of
narginal facles. Depscition in the Nurrsy Dasin has boon slow and
.Mammwwwwmm.

The most striking feature of the freshly exposed sectim
m-mmwm&mmmwmau
sbove the Nsonum Formatiem. AtR&.lﬂMﬁnmm
Claye At first glmnos the tweek in sedimentation suggests am ¢ld
ercsion surfsce, partieulsrly ss there is seme aesondary oeloifi-
estion of the top of the sandstons slmidating s thin kmker which
shoes wp well, thouih over-emphssissd, in photegrephs. The
surface is, howsvor, flat, spperently saooth, #nd horisontal
over a vide ares. It can be traoed em the ssuth-castorn side
umnmmnrmawmpmwmm
thmwmrmwmo.amumm
punt alang the Pempeota road an tho western boundary of Sectiom 19,
Hudred ef Yomghweband, ia rosognized oovered with hunkar, the
everlying Finniss Clay feraing a gmtle slope sbeve sl the
yowmger Norgen Limostoms euteropping mt the reed lovel. Loeking
towards the couth the bresk 1s merked co the other side of a small
@11y o hundred Jurds e 80 distent by & line of kumkw showing
Wmmmm. This has the sppearsncs of
amm.mmmwmmvwm
mnmmomwmmmuu.
defigiency in the overlying elays. |

qummmumnwmm
Wmmmmmawmwam
mamnmuawnmm

demmm the srface covr
over most of the aren, '



iithalagy. The lewest deds expesed in the
excavation are dominantly sediws to coarse~grained 1ight crems
5 yellow-trown foasilifercus ealearecus sandstunes rich in
1imchite snd with sbundant tests er fragaents of the ochinoid
nown o8 Lovenia SEResis From the bass at R.lL. 112,4 feet
npwards the nesber consists of 1% fest of fine-grained soft
Wmﬂmdmnmmﬂn,mmum
medimm light yellew-drown calosroous sandstonc with bands of
mw-.mmm.u rown morly peckets.
This is fellowed by 10 fost af irregularly banded hard modium
WMQM&MW.!&
shwndent Lovsnls distributed falvly emsistently threugheut the

After clutristion the sediments consist micrescopiocally
of romded to mibengulor quartz grains, caloite fyegnents and
pelleta, Drequently hoavily atainéed with limenite, grains of
1imonite, fragments of bryosos snd cshinedd spines. Hicrofoesils
~ are poorly presmwed, fareminifers and ostreceda deing frequently
infilled ormplosed by limonite or caleiffed to tho extent that
jamtifieation is ALrfioult, -

Dhisknoas- Thickneas of the nemdor exooeds 25 feet,
the bottam of the Formation not having boen exposed when moaswre—
sents wore taken. m:grlottae -Mmﬁwﬂwm
Departaent have statod that at Rl. 85.5 foet, the undorside of
the floor for "A" sustion smp, the sme foruation parsisted.

JMasatama (s-ue- r%: to rm)vs. F15/53,

- BEYERS
xnww and including speeies of
Sollaria. iSgleaxis. Fatralla. Parina. Collsuarss ond
Sgxes.

Araghioneds | |

~ Magedine emmta (Sowerty)

Noimging Awnata (Tate) |

BEravis catinalitoonis (Tate)



Pigs 1o Hannum Formation as exposed before
- levelling, Nannum Pumping Station.

Pig. 2, Hanun Pornations ate hamers
_ in foregrounde :



Rasspechizen xeodsl (iwde)
leymia “Oahosl T. Wosds”

- Semtaldins Ratalls Tete
,wm(»m)

Sarxinesten Xablisnada (T- Weods)
Mm(!-“'ﬁ)
- m-u- |
mmmh '
.e-m-n 4
m-mm-" N |
m(mrzwﬁnrﬂw» . V
A m;&muquxmd
mmmmmw mmmw -
mwummwwmm
mmmmmw
mm.ummme-,mm-
m-&ﬁxmimummm o
mmww
Hlamidells slamntisales. Zexwilscis Yorishvalls eocurs in
maumsmcmmmmm
nmcmmmm&ﬁum. mw.olu_

mmmmmmn.‘



Upper Membep L _ _

ithology. At R.L. 137 feet there is a slight
change in lithology acconpanied by a change in the fauna, and
marked by ‘an irregular contact. There is a reduced tendency to
banding and a change in the general texture. The calcareous
sandstone becomes less denee and more numercus small clayey
‘pockets eccur. Megafossils are extremely abundant in places,
loosely eoneolidated masses of Lovenia suggesting a coquinite. A
'I_h ‘the cliffs near the rfiver's edge oni 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 1imestone” (Tate, 1885, P 39) with
numerous cavities. _ _

, licroacopically, weshingeare c.c-mpos'ed of angular to
sub-angular quartz grains, calcite fragnents with much limonite
staining, and ‘1imonite pellets. Foraminifera, as with the lower
member, are badly preserved. o -
| Thicknesg of the member is 37 feet.
| Megafaunas. | (Samples 17'279/53 to F284/53, FLUO/55 to
FUu2/55). | |
Brachiopoda

| Iagg a compta (Sowerby)
xagaaina lunata (Tate)
urravia eatinuliformis (Tate)
Ec.hinoidea '
Lovenia "forbesi Te Woods"
Fibularia Eegata Tate 4_ :
NMonostychia sustralis (Laube)'
‘Rupatagus murraysnug Laube
cf. Echinobrissug vingentinu Tate 'I
Cephalepodp ‘ ' '
| ' Aturia ausggalis McCoy
"!aut;lus" altigmg Chapnan
- "Nautilus" geeloggeusig Foord |

Ruculana woodgi (Tate)



PLATE 7.

Pige 1o Top of cut behind tanks, Mannum
_ Pumping Station: upper surface
' of Nannum Formation succeeded by
. . Pinniss Clay, Morgan Limestone
and Loxton Sands. : L

Fige 24 Upper aurfaee of t!annum Format&on E
(foreground); elope of Pdnniss . -
Clay, Horgen Limestone (upper zeft
at fence) on Hundred Yo usbandy
Section 19. -



- Pige 1o

Flge 2,

PLATE 8

‘Line of kunker marking top of
Hennum Ferpations Hundred .
Younghushend,. Section 19¢ -

Thih Tertiary cover on granite
Hundred. Younghusband, Section 156



ef. Sextilis Tute

ﬁm (scaples ¥279/53 w rzwsza).
iferal mmiamwmmm

Aninmmgmtmper mwyernemhew cecurs on the
cast side of the river in the Fiblic Works Reeerve at the granite
quarry en Bectien 156, Hd. Younghusband. Nere the smboth surface
of a ganite imlier is thinly covered with a feow feet of coarsge
mibdly crinoidel calcarecus sandastont.

Probebly s island at the dagianing of the transgressicn,
the grasite was submerged to shalicw depth at the and of the
@eposition of the Mesnux Formation, Optiwss conditions for the
ebtablishment of & erinodd colony wist have existed, for crinoid
" remaing are vm adundant. &aga.tmsils iﬂmﬁtﬁsﬁ (EQI;Q/SB) are

Te Wae&n“ (W)amm lunad
Ostrea Spe



Pige 1. Marne River Valleyy, exposurcs of
: Mammm Fomatiom View north east.

Fige 2+  Harne River Vanem Hundred Ri&ley.

+ . .. Seetion 345, Hannun Formation . -

transgressive on eteeply d&pping :
Kannantoo' rocks. :



&mm W (Ghaman. Pare & Colling)
,‘W(GW&PM) v
| Stesatardine soneantricy Brady |
Mﬁﬁﬁ 5?0 ﬁl&ﬂt-

£rogpingils ®pe nov,

Matedng ot
fiobigering ope v
WW Wade (eommon)

WE w (ﬁm £1ien & EBerlomd) -

The Mawmum fornation is well dovoloped im tho coath
vest of the lurray Dasin propere It 16 tronssroocive ea Renngatoo
B@mck arowngd Bu-athalm, i (m to Uenarto pronits fnm yadivay

' cattings on the Cobilong-llensrto boundarye

“fhe foruatitn ic vell cxposed at Durray Bpldge thero
4% In.aa been vorked for budldiag “ﬁeeatoneﬂ, od o now qﬁmi@
Lor poni serccnings..
| In the @_gmg Davee vmcy,, an Ocetion 345 Hundred of
ﬁiﬁl@@ b pilco eant of Dlaelk Hill sn.exposurc ocourn iz the roed
. cutting on the coot cide of tho rood to Ouaa Resche Hero o dogal
wrocein, 3 Foot el chd oondctone wmsemforcebly overlie stocply
dipping socks of the Ktmmnm Group. lozitws thickness of ho
cendotono ie 25 feote It e:mwm Shzdhoradnn atidnsenie ABGVE




3%~

the smdstens 5 te 10 feet of groenish grey glauoomitic clay are
visihle, mmmmmglmum.mau
mm.wuﬁwmm
mmmm
| Centacta with Xmmanteo bedroek may be seen also at
mrmt,anuuwmmummrhtm
Sestien 1, Hundred of Ridles.
: hishadaxy. mmumnmmmum
mmmnmmum.mumumw
mnmmmmxsrm«rnemwtnn—.
m.mmmmmnﬁw_mnm
gypeum shout 6 inches in diameter 1n & Dand sbout 2 feet fyom the
dase of the clay an the eutting arownd the tanks in the upper part
of the exeavation. The Clay, which is named for the Hwndred of
Pimmigs, forms gentle slopos for a showt distance sbove the top
| _of the Nannum beds clsesbere in the districte It is losally
 poorly fommilifercus. In the upper twe thizds of the forwatim,
'una.xxmmmnmmﬁmmmm
Mhumaitmwy

Nicresowpienlly he weshings of the olay samples differ
ntmmmaummmummw
querts grains, caleite fregeeuts and limcmits. Nicrofessils are
mumummmmn e form
of interual cests in Mmonite emly.

Iaiainesnt 15 feet

| Zomoa (Samples P285/33 nrmm). Ho megafossile
were oallogtod. The miorofawnal sssasblags is dominated by
wmmmmm
Yisterimaiss with Jaatratililon Mewhisds Salanrias yacximlata.

mmmwm
Rimalling of. chateeni. Othors are indicsted en the log.



BROAR LLNBETONR
 Athalag¥. - At firet intorbesded with wmd the
replosing the clays is & nassive nofuler, mediwm 0 oserse-grained
bard yellow sendy limestens with essree bending, sheut 18° wide,
coprying a fow laveals (ne longer dominent) sbundant Colleporas
Gerealin =0 AMbisteging showing on woathersd surfscs in
consclidated masees, gastroped moulds, Calligeiams. SRORAYAus.
_ _ m mm.mmamm
ct&MGimmtuwtquhmlm
sootion,
wmrm!"%m

Rxxnsen

mcmz//mm
Ixoshispods
| nmm(m—) |

Emrayia satizmlitorais (Tate)

. EARIATAS SEASAtA Tate

Shlsmy Dmalsher) (7. %oods)

Shlaays mxcearmn (Tate)
 Isxtalaris Resxests. Rapathia of. bavi. Dorethla Jacraedl,
seaallug vere Jisbatas =i Crospinglls mleaiforn eotor end the
assenblage is domtasted by Qosreuling Yictariensds. Amiiatscine
Mmm,mmww |
Yuleuris. | | |

‘ mnmm,mmmwm

mtrletumm,mdnmmumdmm
The rresence of AnatretrAlling howsiial 1n the wper mesber of the
Mmm.m_rm;mummmxmm
suggest a Lower Xicoens age for these bods since cutedde
_ Austrelia Austrotriliine is not known to ooeur carlier than the
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' onm»nwmmm(elm.m.
'_ Pe 271 -
Ranges of tho megafeesils arc Sebulsted iu Tehle I.
ASIcio ABAIRALLS euters at the Dase of e wppor mewber of the
mrmmmm'hmmhmm.
Shismys mETRYEuR 15 rere.
Inth.Mcaotmmathniﬁmotthc'
Oligeosms - Mm.ﬂaxm-mumm
-Mummy.mmnumamum
(ssswxing Aquitanisn to be Lower Riocens) being indicated by

ﬂmmﬁ:-twmmwnm
hﬁumm |
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TABLE S

Yertionl Range of Hegafuossils, Nannum Pumping Statiem

Masading comuia (Sewervy)
MM(Tm) ‘

Ruzavia satinaliternis (Tate)
——— o
- of« REmmnechinus op.
. Eesmmoshizun Xeedal (Lasbe) -
Tiwlaria sceata Tate
lavonla "Soxhesi T. Woods®
WM(M) |

Ww

mmnm -
Nooma .

of. Eeingbrissus Yinomutinue Tate |

Rimshehis yoasald ¥right
Scatalling calalls Tate
- .
Eutrqphoctras alidingns Chapom
Eutrdphockras KelOncanels !‘oard
2olanyrods
mmtrm)
Slxzasris sp. indet
keptiveastan sv. 4 ‘
 szxdnestan yablicoals (T. Wmi
Shlemys fonlcherd (T. Woeds)
Shlasxs muraymna (Tate)
- Shlamxs asurtiang (Tate)
mwxew
oSuizen s N
Scanbaceds
Dentoling axatim Tate
: . o
Sxxaes Soraaia Tate

. Sanels ef. textilis Tate
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The Seétiom described by Tate in 1885 is selected as type
secticn for the Nergan Linestone and @mn lﬁarl Lens.. ,The , |
fermation is of Lower meeezm (B&tesfwdim) ags. |

In 1885 Tate published a @escr&ww of & section
- measured in m cliﬁ‘s of the Murwray xim at a point L miles
demstrm m tem This section is of particular importance
as the {ype locallty from vhich meny of Taw‘s mannsean speeies

were collecteds Xt was recerded by Tate in downward as foliows:

’ £t. in,
1. - Sy °
3. Hard, lms;,:, yellow gandstons | 1 .0
I, Yellowish-grsy limestene with clayey. send layers ic 10
5. Yellowish-browm clayey sand with Ce 5 N
6. Yd. with hard 1w§ and imperfectly stony bends.
| Very mmimnﬁereﬁs‘. particulariy rich in gastropods 16 5
7+ Shell mand with | traak@fsﬁﬂblueclay ) 3 M
8. As ¥o. 6 : . 5 o f
9, Yellow soft culciferous sandstone | | 43 6 2
Teotal ':ke river &atw&l 157 &

The secuem wan remeasured enfl sampled by the writep in
mtreh,, 19‘56. It 18 located a‘mnt & milea downstreas Lrom Horgan
on the east bank of the River Murray on Section C, Hundred of
cmz It is readily ascessible frem the Horgsn - Dlanchetown
road by drivimg off the rosfd to the head of 2 small gilly vhich
euts threugh the cliffs at this point. The seetien measured in
‘ %ﬁe ally cw Tate!s messurements. and de:scpipﬁah.: |

—
: . . « — .
e . —
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. of b3 scotion ot ﬂ\tw icvel or at "’

3” nhen ocnd

P 85/56

P 83/56
p 82/56

P ax/sﬁ
P 80/56

? 79/56

T 78/56
P 71/56
P 76/56

&Iase" sang vith Solicn

Sarples were tokea ot every £ive £oot fren ho booo

catanc Uﬁ.m Pemoncae

"Eop of limqatm.

gw&m of 1@ foot 1ircstenc dede

side of sally.

South. -awf;: of mullye
Top of narl ICng,,

4

15 fect froo botten of ﬁm& icaps.
10' frop botton of mark lcag.

not ohoorveds. ¢
5 goet Qran botten of noel 1cao.
fier@ bond of %0p 6F ovor CoboD.

. $hird norly bond.

third Sellciora bonde

sceond merly dond.

soeond gellenora boads

£irst narly bond.

£irst gellcpors bund.

10 fcot dbove river levole
5 foct chove river 1ctcle

bage of ccetion.

Pran river lovol spuaeds for §1 foet o cl1££0 conciot
oF & 1ieat ¢rcony yellow m”ﬂal 1iccotons nened \%ﬁaz.@. Dowrem
ticestanc, vith a nnrly lcan fron 21 foot thick anfl 300 pendic
lonz nomed the Codell Depd Leno in ﬁw upper hale @me@cﬂm &t
&:'6" fron tho bose of e Seetion. A . _

Fho lever nober 45 feot thick (Tatc'o Bed 9) 46 o |
Sately mifbm soft bryezecl irmenteno, coveracis neae tho wivor
4 boeoning bonded th the wppor 30 fecte The hard bondo coeh
| , cnd cllernate @

‘ '@%ﬁﬁ 5 oot thick conoict of masseo of Golle



. .
into coft comewhat marly ban&s . The upper nabor (;i‘-dm"s pestele
.‘ 5, by-3) Bbove the Cadell Marl Lens is & har& yoilow iingotone
 with Selieporg. |
, The Norgan Linmestonc carries righ alerofoumn ointler to
tant of the Dateeford Limeptone in victorza. althcmf& Lepido-
Lyeiing hag not eo far been dioeovared at} or neor Uorgine The
4 twieal asserblage of the lom mm 1d doninated by W

.@lﬁ_mw 1obigerinoides tridoba. | T /
The upber mesber is wenthorsd and mm:} regresoive,
vith o relatively apa.w “Pmma.

Within the Eéi‘am Limestone at the type scetien a marl
lens ocours over o Jength of 300 fzet, with a imﬁmm tricimens.
 of 22 feet (Tate's beds 8, 7, 6). The marl earrics o rich fouwa
 of well preserved moliusea which mad;uy weather out on the ourfaco.
" Those include me Tollowing specics of Poto, the
_ namcnelature of m:.h is mz-evisea for the purposes of thiG HORcre
Por nost of them the Cadell tiorl Lems typt scetisn $o tho type
localitye

mw.&mmoww,w ,
ﬂzﬂm MM@&&& mm.mmm
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'PLATE 10

Piges 1« Type Section Horgen Limestone,
Cadell Harl Lens, Mundred Cadell,
Section Gy

Fige 2. Horgan Limestone. Morgan Railway Staticn..



The Cedell Marl Lens or iis equivalants is represented
mmmcmﬁumwumamumumm
Iurritalls mEranma overlying the Horgan Limastone (Barnes, 1951).
Amtretxilling hawohind comsnly occurs alse.

he Morgen Limestone is overlain dimssenformebly by &
Wiek eyster bed of the Norwest Bend Fermation, suecceded by 5h
fest or Pleistocens olays. The Lexton Sands sre disaeontinusus
znthom 'Immummrmﬁnsuﬁmmwn'
mmwmmumammmumm
mumm&ammaontsmmalm
.mmmxhummamhmby!mstmrmﬂ-
oyster bed, Lut sre missing at the type seetion.

. RIERA “‘ [ X L
m‘ ““vw—-' v-vv_

Remnanits of trasgressive mid-Tertiary liscstones ocescxy
st 413 fest above sea level (513 sbove datum level Port Adclaide,
relative to bench mazk 20/A, Trerc R.S.) in and ts the nérth of
Lovi's Cresk, Sectien 2235, Nundred of /mma, and e Sectlen 26,
Bumdred of Erewnlow.

mmmmmmutmxawhwm

MW&MWMW(W
salcarenits) on Sectien 229K, Bmdred of Amma, were sampled by
ReFe Costs cad N.fls Ludbrook ou Lith December, 1954,

In Levi's Creek, 1} ailes north-uerth-west of Stonefield,
mmammmwmmmmmwm
Mmlunb:(t)msimmdwm Half a
m.»mm:mmnwmmmmm
linestenes 1ies on the northern 2ids of a meall gally with Fre-

. Costwism sodiments on the south. The actual contast has been
cbsoured by arosion, but the sbecnes of carlies Tertlary sediments
mmmwmme‘mxnmmwmnwem
here s clsowhere in South Awstralis,



—nT T T

fh3-
The Tertiary exposure, 5t miles northerly fmsmuu
mnuﬂmzé.wm.mmw mmwum
dmn&.mmx.wm.rm. 1953, Oue seaple

1. wamebhmmww'aMalwum
aryulammmw (oalexcenite) crowded with casts /,
. sof moulds of JWTitells cecwrs. Nost of the Turriteliss sre |
nmmnmwummmmmwmnw_<
surfacs in great prefusion. Abost 15 fast frem the bace, & '
polceypod band with Qatren. CHAMNEE MEXTAXMGG (Tate) end
ansicsas (Evexighieps) ep. oeeure. At the fop the coctien becomes
mmmmammwrmmmm.ﬂmam
raritella. mmﬁmzamwmmm
mmﬁrem:
‘m-mmnucrmabmmom-mm
mcﬁ.
LWIWM“&WMm&&
tmmmmmmu.umamumm
 Bend 11ke T AlGlagRs. |
m'mnmf
WM(T.W«:&)
mmmwmmtxslmmmm Rubbly
Turzitells limestens, with
’ Netay
Birsymaris sRteimnalls (Tate)
MM(Wl
Soundylus pesalaradils HoCey
'mmcmm
- Radomn W |




Eismsris (1) delisatla (Tate)
Antiame (Frezishie) indet. htmn%

vmum. _ ,
‘Teldina sp. indet of. albimcllaidos Tate

Seinoucleniding Yulgris &' Ortimy
Ssinquclooniing s
=lasaling we . '
Simonorrhisg £2ia8il (Custmen)
Siamaidells clexzntissing (Purksr & Jones)
mmw -
WW(MJ -
Salosrina YSTAGMANE (Nowehin & Pare)

- mmm(mrmw-m-)

Sabinciden

Wmﬂn(m)
Rraghisuade
mmnmm(raw |
- mm(r’. woeds)
Serritelis wr. .
2«  An exposure hm‘nmekmisuwnuw“am,

1Wuwmm.mmvmumm1
mmmnmm Mmyabmdmtwn. .

.h Y55 mm mndstone | - 2ve
!'m Yellow limestons ﬂih
mm_ R

Fl11/95  Sendy limestans - . L



rie/Ms ugﬂg ‘ 1imestone o

with eshinoids |

7208/%55 Limestone with shandant large peléaypods, |
Deso Ostzos. Chlamys. SRmdziNm > _

 Peloayped bed, base of sostion, 3 feet thiek, with
mmcress lorgs onsts of Spondyius pasudecadila XeCey.
lasenia "Laxbeal T. Woods”
| Exastrahis aanirnlia (lexbe)
Nomlisala divacigats (Tate)
0 Shaee fumlsherd (T. Woods)
oatisa w. S
Shianxs sp.
Smalscssis (sntecd spe of. Cadixin Tate
Yollow rubbly calomoous sandstene 4 feet thieck with
Rorsns

Lavmia "Suxbesd T. Woods”
Nmestychia suatealls (Leube)
| N o



| —’ Ghlsurs of. siarilson {Tate) -
 Yallow ferrugincus limestons ~ DRpitalla bend - 2 foes
" Mm -
| MWW(TM
A - le'uﬁﬂﬂ mm .- d‘ﬁmm '
. Seewsadiaa vistorimsls Chepssn & Pare
 Sihdaddes of. ralilewme Neotfort
,mmtw
, 'Mum*:w.mwmm)
- . Salestins Ywrisuata (Rowhin & pery)
Sellsoes w..
N omu.mtm i
, | “‘“-’7”_-’
_‘.mzmmuwm zmzma.
o Mmm(hto) |
Wmm- o



ZALS/S5 | |
Calearecus sandstone 18" thick.
Relatively poorly m:trnm uumm e

MMMNmmmotam
sendy limestene, mwmm«mxemuu Sragnents
,u&mmummwmm quarts
mmanmammee.'»

Esssalnilers
-_Wﬂ-md‘ﬁﬂw
2 Yuloaris A'Orvigny
Se amareiiong 4°Orvigay

Axlioouiing trdssnnls Lansrek

Samedling chacmenl Cusham

lexEilaria sp. | ]

mmw |

Eodoseria w. |

- fattuling nrobloms 4'0rbigey

Suttalins auatriass 4'Orvigay

- Suttaiina Arremlacis 4'Ortigny

Saveiduling mbaisboss Drady

Amiom . | |

Rebidlom ws /

Sikialdes pecudouosorisnus (Ceshmen)

Amphisteging leagonl a*Ordigay .

 Saloaring yerrioulets (Howehin & Parr)
Eetoratalls howehini (Chapman, Parr & Collins)
pinne sp~ - \




| Daritella METOYIES Tete
TmEiteMls @,
MMC“HMIMWWHQ,'“"’ 1
hmunmgm .

mmum;ttuwgmmvm
ummmmuw It hns not yet besn.
mm«m‘ o ~ =

mnmmuoumn.m.cm
MMMMMWhthmm
’M*mtmpmmm

_ mwmmmﬂ.‘m“mw‘
‘Wnowmp&mmmmm

,mwﬂm(xm,p.m,ﬂ,nﬂﬁn’m

ummw:.wnmmmnmw.zmm
lmmtbnm S

n‘ i ’ »’ ‘ A - | u.. : . .

17 fout mmmmm -
A -Mtﬁﬁxﬁm“ Loxd

- mmme.a " ..

mmpmum

1mt9m mAmme

10 fost . Yellew-urown cehrecus inccherent
o . shell bed with gisasonite.

.mmmmmummnm,_

| mmﬂmmwt‘ammw”,mmn
mammtaumum | A

| mwmvrmm”““““m



PLATE 11

Plges 1e¢ River Murray in morgan I.imestone.
;.g,"‘,. * eaet of. Wamerie.' :

th. -',2. Qﬁmy in Hox!gan Mmestone,
- Overland Corners



: IS o
Thmives sedoeRsis, Swrioesten niuimsls. Cettuls mhemills
“W(uk) The ssecciated microfwma ia rich in
- sreanceets milicltdas, mwm-xmmm
- alnims Sxincusleadine YlaEriss DarEe slanzaiss Irilecnlise
| SeAmmdar ZASasipe Antswwedis. Sizbenauerts sfslaidsnelse
a.mmmmnnmm
WMMMW
mmw
mmmmmnmummu«nu
fersinifera, nestly miliclidas, snd ehalky fregils peleqyyeda.
Sadexie ef. pllinal, Reswihis ainines SAGLEDARECIA WPes
Riscaxis sAmularis. Cgusrds Inturmadiug. C. avatass Sidxides
Exiddim parrds Reterotalin =p.. Spereline victoriensis.
MMMMm.Mm.W
sexigmaalis. iiamesis of. aarnindtoomsls, Hionltes coricsseds.
Aecxinesten JRlligals. Provesmusaimm atkisscsl, Crenslla s
mmwmmmw
(Scalariesxdite) sshasmmasts Rlsuransris Reahume Z2amrcmeris
mmw-p..m_m
mmmmmmz“m.
Gestrepods: THTAtEllA op. Oosphopeds: Dentalimm wp.

: mwmummmﬂmm.w
ctm,mmmmumm}www. -
O'Drisesll snd ¥.M, Lufrook on 6/8/58, River lovel was them
absut 2 feest udove norunal, '

10 - 15 feet !enw.dmm. Loxton Sands.



3 tend Yellow glmugenitic marl Boskparneng Beds
Tha lowest thres fest csatain sbhindent ESrsibsnene

The drainage Bore sunk 40 8 dspth of 295 feot from the
Vettum of Engineering and Water Supply Departmmt Shaft 18 an
Seodiem 377 Mundred of Gerden is seloctod as stendsed mibourfues
 seotion fer the Pata Limestone snd Dockpwramng Beda, DBoth
formations are knowm almest sntirely fyem Dore cutiinga, although
teelve foet of the Bookpurneng Bods are exposed 24 miles west of
Loxton when the water level of the River Nwwray 1s low.

nwm,mmmmmu
smsists of - | - -
Raxern. linegteng (Lewar Niocsne)

| mxszmm:mmm-tasmwm

Mmeum.mwmmu&a
Pieh microfuma dominated b Qooremline Yistevisoalss Amisiacing
Mﬂmmzw
syplilal o oocwrs botwesn 245 and 267 foet.

mmmqumpqm
glmeonitie sendy sarl scparstes the lergsn Limeatenc from the
ovorlying Pate Linestons, snd rapresmntis a passsgs ded betwesn
mmmmmumumw a
changs in sedimentation. The microfmma also cpposrs %o be
tronsitienal, with fereminiferal elements of the sveriying end
It ia lithologisally ainfler to the Norgsn Linestone, and is
Mamwwumymmmmwxw.
marly in parts snd with hard bands with sdundont Difrung. The
megafeuna bas not been dsscribed but inclules speeies of Drritells.




The niercfmma is distinguiched by the entry of
Shnling iverss wod Cihlaiden Tiatorisnaise Whe lsttor heing
restvisted ts the twsatim, mmum
wﬂummm—mmmu

Above mr.qn.w--. mumm
micoposus xilty sands and marlis of the Bogkpwmong Deds sewwr.
mummmmxuuﬁuummmmm
LOARITYR GUNSRAiaulate end shallow weter farmminifere,
partiomiarly miliclis spesies. Zlistiua iutscmedia shich has
mw(mxyxtmm)uwmuhmm
ummﬁmmm This apeoias makws it first
'mumwwmnuwaaammm
0 the Loxben Sands in the Murwsy Sesin. It has been reserded Ny
Chapman {2916, p.352) ‘a8 cooursing with Ambistecing snd Ooereuilng
at X5 - 325 feet in Nalles Bere 9,

" Above 75 feed the yellew calearstus qurds sends, fine
near the base, with dandent masoovite, ware intersceted. The
'-apmamwmmmmmnmtmw
Muﬂ%mﬁhmht&m“ﬁm-
mm«mm Wmﬁuumm“
| | mwmmmﬁ-smmmnmhu,{
.'52 ~ 50 % Yﬂlwwmnﬁmm-ihmh

o mmm,mmmzm
.. smneovite, lhnumt-andanwpmlr

| Mr&m,‘

50_-5'63&,_%%&”#”@&
~ sand with subroundsd polished quarda greine,
'mib.mm.,adamunm



Tallsw calomrssus Tine aend viih fine suguler gucrds

 waseovito, bietite, smell formdnifwe ineluding

Yallew fine micacscus merly send with fine sgulss

 queris grados, sbundmt essll susoovite LlsRes,

M%me
M cstrasedos md foreminifurn with

Resloacneas Rads

- TR = 105 2%

mtwemmwxuﬁm
mwumxw
mmwwcmamnmm

' \mmuzwmmmmmm

Mnam-ntmmmw

‘mam -

”.na.lmmt. L

mmwnmmvmmmu

. Nouhed residacs econgist of light reddisb-trows fine

mmummumumm

'_mmmummmmw
. tvenstatned. Laleeyres ouadviciagelats ent other

. mellwees are preseut with mmssrews smeil fovesinifere

"mwm&mm.mm

mwmmmmm

- mele wmmmmum«m*

.mmmmmm oalstte, fing

mmm.muum'

| catrecetes. rmmmmwmm

Mﬂhtmﬁu(? Upper Hieomne) centinue
but some such ss Quepenline vistorisuals sod



WWMMMM
‘of tw Lower Kiseine spposr. Bollusde inelwle

. Euslame Www spee ond Dapdialiom
W&- |

D2xsa hlnantene

nsmrz.

Mnmmmmaa
sbustant darge rist Opmvmling (7 Yistoriensls).
. Sindcides viotectsuxis Narxcinceers rarisizalis
tegether with Ditrupe 9. Tish otoliths, Easmlags
wp. nov., Surpitelis m.um.mu

- and Fumalides-

Pﬁnwmu-wmuhm
 One spestsen of Ziintias injamedls in the
‘sspls would reprssnt the esrliest sppscrence of

 tals species. Miile the possiMiity of contemimat-

mmmmmummtmnm-
xomummmmuuammu
-mrmwumxamumumw
of Vietoris. m@muw
uﬁmmm

, Pale grey sarly Wryoscsl 1imestono with aeme

. sismocmite. The mforofmma is oherasteriszed by

wmmmm-m he
mmﬁmm-«mm

m“mﬁo

Gremish grey micecesus glawsonitie sendy marl.
¥ashod residues consist of fine to medium sugulsy
quertz greins, yellow limsstene frageents, dark
right green glancomite pellets, sad shell M

mwmmmum .
y



. Dnenlsass Dathakles Carditides, end Gacbuls. The
_mummwm |
bisshaariss, Sihigides ndsadeuncerisans end
Nansdline smmeniila- It mpesrs to be traneitienal
 betwosn that of the Morgsa Limestens smd that of
b Pata Limestess.
| bryessel lisestone vith Quarmuling Yistarienals,
Amphistexing losaeuil mod Pacalline
seatimlotitornis, the lattor restristed to the
- - fermation. Wﬁ.mmw
202 - 209 £t. Orey-shite marly bryescel limestens with rich mieve-
Slehigecingiden hischasriss et Qloheowedrins
209 - 245 £t. Light grey marly tryoscal linestons, with shundant
| M«WWuﬁntamzums
2h5 - 267 ft. L:@tmmummumm
| i, . secoclated with Qporvmling Yistardsnals
mmnma Mmﬁw
267 - 295 £t. Light grey merly bryozoal limestone, with a simtlar
“ : ' ummMmmxm.

. H4. Gerdon  Ed, Gordea H4, Gordsn

3en. L4B9 L S00. ”7 Bloek ‘“
ft. Depth ~ Feet Poet
Existing shaft | G=30" . 0 = 38° 0 - 24
Loxten Sande : o'-% 35 . 7N 28" - By
. Boskpurewng Beds 0 76'-105' 20 Tt - 72'6" Sy - 112
Pata lLimestone | I o 212" - 167
Trensitional bed . - ? 167" - 180*

Norgan Limestonc . | | 180" - 200°
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1inited datribution, The Pate Lissstene appeirs o be & ssadl
md Genspas Statien shere ite lsteral squivelest is a dark grey
csroososous slay. Narginsl Beckpurnong Beds were intarwevted
in & bare st Esrama in e Hwnired of Nelineux.

mmswwmmmmmuamm
mammnmm Theay are sharectoristiosally
Wit yellow, oress todded niescoous smnds, grits, nd silty
»m. mmm-cmummwmm
ummamm M:Mmmm
mmmammm The bolds were vapidly depesited
in catecriss e shallw water spparently fellewing negative
mevemente in the Baxin preper at the end of ihe Micoene. The
sbundence of nies ssoms t¢ indisste new source roeks in the
sranites of the Palthaway harst and clswhere su the margin of the

A% the 47pé sectlon on ihe southern aide of the Loxten
Panping Statiec en Sestion 115 Hundred of Gordon, the Loxten Sands
are 50 foet thiock, ccuaisting of shell hed 5 fest thick at the
MMuMlml(R&‘wﬁtwle.MMIM
mmc)mm.b:m&smwm bedded gritty sands.
mmummmmmmuwmmm
shalls of Nuguisns *p.. Sivcineris oaiosaaios. Rlsursmeris pesdag.
Imeexs Jictne. Donex (PAshidoesr) deursmes. Contharidns
{ Phasdanotroctes) =+, ond CalFuirece SECYNGRSR. The Aievefwmae
is poor, with Juinmelecnline, Notatotalis, and Klohidlas shemmesd.

mmwmmamma"msz
Huntred of Oordom 1n whish 30 foet of Lexton Sands sre quarried
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. PLATE 12

* Pige. 11. I:oxton Sandse Type Section,
. Loxton: Pumptng Btation,

Pige 2¢ Loxton sands. Loxton councxn
Quarry



PLATE 13

Pigs 14 Creat Pyap Bend, Hundred Pyap.
_ . Section 11. Loxton Sands in
' foregrounde Type Secti?n .
Eoekpumong Eeﬁs below ;:r of
v ew

Pigs 26 Quarry in Mok oyster bede
Harne River valley. Hundred
Ridiey, Section 63¢



iy
North of the pusplag atation on Stenitski’s preperty,
Mammnhwdﬁhmtmdm“ﬂm

atthnmmmﬂ.n. The Lexton Ssnds in Stemitski'’s Querry
mmmuwmmw

wmwmm
MWWMW
Tartshalis: ReSAMLS o€ hesearils vith Opereuling i ANcRAntecin
Mmmmmmm. Hollunoen spesies
memwmm‘m.
Sxires akertisns. Hestrisonis w-» Nilths Depe. SYALACeS METRYINS,
Zammxe Sistes, Plaomnen mGsukerals ool Dogax (Rlahidenax) Ssncenss-
Cliryipedes are manoroms. There e good exposurss of the Laxtom
Sands In reed cnttings em the Loxton ~ Wsikerie read at Meoreok
on Sestien 25, Hundred of Noovesh. The Sands ere £ine md mors
2411, st this lecality with sbundant echinoid spines and
Jateomedis. =i sbumdsnt Natemgialia of+ SAARERLS. ' |

The river cliffe at Look 4 ars cut in Loxton Ssnds whlsh
we varisslowed, crossbodded, and pass upwards inbe fine white
alosoeons ssod. mmmemm.
mmmmtimemmu%tmmm
fn 1958 far building send. | | -

In borings in the nerth cast of the Basin the farsation
is gemerally encountered overlying the Bookpurnong Beds. The
nmmwwuamumummummt;‘
of the Basin the Loxten Sands genarally sverlic the Kovgsa )
| The Loxten 8an0s ~ Norgam Linestons 9equence may be
obeerved oo Sestion 1351, Hundred of Cadell, where finer coneslidated
Loxten Sunds sre quarried for building stone of whieh the Gadell
Institats is comstrusted, mmmnwnm
mmm '




mmmmwm(m;.m at Norwest Bend
.smnmmtmuunmmmtcmm
28 feet of samdy lissstone with Qedres siurtisce, Siyseaeris

n 42 feet of Norgan Limestone. The formation may be treced en
the elitle, wpetrean towards Cadell shore. the sequense of Norgem
linestone overlain by the Lexton Sands in tuwrn overlain by the
Korwest Bend Formation is cxposed in the roadway leading down te
on Segtion 17 Kwndred of Cadsll, south of the Morgm pumt landing
-mmmu_mmsmumum |
«mwmmmmmq-mum

- pallding stene. memwmmum
umumunm«muamunm |
mmmmmum'zma,
Exiilug w-, Anadentis ssheaxianls *»4 RIastanA IDaYANle On the
mmmcmnmammwawmw
amm«mcmmmmwu«ornm.
'z-mm-ummmlsmm. T™his 18
11tholegically similar 0 Wailkerle freo stene with sbumdent
pelseypod moulds in bands @MWMlm
Anebontia sphericula cests are abumidant ou some bediing plsnes,
sssoeisted w1tk Glromeria sogvoms. Outess. Elsaiade seassisscile,
Kxtlins Macoatnlas. Nestzicmnia Desistl. dnendxine sumedvisides,
mmmmmm ‘

Satcisinsilaise Riantons Reevist -
Atmmmwmwthbesnlm-

mweumam(m.m.»m.mxm.
pe 1n)mmamn;w-mmnwm
mumumnmﬁmm&m The feuna has
boen deseribed cleswhere (Luddreck 1953) as of Fliscens age. It
is foumd alse iu sendy limestonss in the Hundred of Sherleek amd



S | PLATE 1l

o Pige s Ramgo ‘agcme vri‘t;h mcmma of -

. Pige 2. Waikex*&e £r88stone, Blakeds
, - Querry, north west of '&?aiher
mmared a!ax-karaxm, s ~



calesruous sands Of the river oliffs at Talles Bend and southwards
towards VWellingten, -

The formation and its eqnivalaph have boen recognised
exly along the western margin of the Besin. This is interpreted
;imtnwuuummm«x.mnmm
following the present courss of the Mwrey River, but ame
detailed work mey prove that same scdiments at jresent oorrelated
with the Loxton Sands are yownger. |

The thick oyster beds of the western merging of the
Basin de not nsgessarily sll belang to the Norwest Bend Forwation.
They may be scen in the loxton Sands in the river cliffs betwsen -
Cadell and Horwest Bend sod below the madn oyster bed in the eMALr
sostien at Glenferslen nerth of Blanchetown.

Camopus Bore Noe 1 was drilled for water in 1952/53 by
mm,aummmmtmcamyumm
o8 F.L, 166k, 45 miles merth of the River Nurray sad sdjsewmt S0
the New South Wales border. | ..

. Rather poor 860-grain sheep water mas stwck at 572 fest,
sad below this level some significant improvesent in the water
e ctewwvebls. 7i0-grain water regarded as fairly good sheep
" water snd sultable also for beef cattle was stresk betwess 910
mmmt. m-mmmnﬁmmlmpwhm

The boring first pasesd through 185 feet of Recont and
Ploistocens tarrocstrial sends. Between 183 foct and 536 feet the
aid-Tertlery sequence of Botkgumong Bods dosuwards t0 equivaleats

of the Ettrick marls was intarseetod. MS’GM&WWN
Mmmmmwmmtmzn
mmmmumtut.

m.mm@um’.ramsmwm
mmmmmmmﬂuuamm;



%‘.
then, in downward sewence, 20 feet of red calcerevus elayey
quartz sand, less ironstained when washed than the surfaee
sande, ond 160 fest of grayish and yellowish bromn nedfum end
mcqmmmmmuu-w.cwuum
- Muw,mmmﬂmmm.
MMmmunmucmmm

e Loxtem Sands mro missing fn s bore which at 185

Mmmxomcmxmummumuu
mumamhmmmnmm
Nollusea included. mm-.ww
221¥8. Cuoa DOALSs LASHIGMALLR P-s THCTAMALAS WOPer
mm»ﬂmw Retalia beosarii end an

assemblage of small feraamiaifsra mostily lagenids species of
. RelXina =nd Cikicides DRCUMNDERTIAGNS Are aloe presect.

The boring passed in%o black very plastic pyritis olsy
at 195 fost. lLimnite ami oocasionsl giaseonitle faeeal
palhhmweunt. M&samm&ﬂl l
forasinifera, mm: very thin mu«. a miznute mc
peleaypod, and & fow molluses, sorals, cstrecedes and “'i
m&mwmmmsmaxmt. ~
Nollusss include Palocyvads zmmmm
m:-m.mm-.Mn..mm
mmww».m
masstiswlexis. Tllina so- Oestrenada ¢ Bruskila aiacistesd
Sallomia =+, Liatina op- Jipzdialls (Naoriealsom) SNEAYSRA.
w., Somels =p., fiois (Retieunasso) Sated. .

‘At 285 feet the black plastie olay 1s ruplaged by &
IMMMWMMW&-@I.‘&&
ammmnmummmzssm Thers is a
mxsmmmmammummm,



Mnmmmuamﬁuwm
mmmwﬂammmumwww
mxmm The hwuwmw
- souondant glanewmite. nmmmwmmm
mwawmmmemMMﬁoml
- =% 00 feet, with Zreskids sisglctends Dwrritells (Qelnesolirs)

'mmmtmzmmm mmmm

, nmsnmn mbmsnmmm.-mm
M‘“ﬂ”mwmmmummmu

1a bryomca and forsminifers. Yigtorigila ‘niaste coeurs

mmumm mmwmm..gm.
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ummmmm«mmmm
uwmmmmummydm ™™e
| mmmmu:-nt-mmam
 sldarite snd glsncenite pellets. Gidisiden mheifer is the
aeminsnt foreminiter. Tats ded spears to be ayachrencas
ﬁtmmmm
- B W |
- Mn'uw stretigrephionl Dresk at 536 feet
shern the bering eutered Zeemme cwrbenascous sands snd ssndy

dmu‘mlﬂmw Mmmm

mewanp-Mm Pl 7 .. ..
mmu progresoively the bares in waich mesine Tertiary strata
mmupmmmmuﬂummm
b mawmm“pum_

o mzmmmmmmmamm
-mmwwwmwmmm
‘roosgnised. chin_thamtheheammmmw
befrock highs. Eeome paralle sodiments of the Kmight Group
mwntthc‘m«nmtmthlrmmmwm
Naring interoalstions near the top of the Growp &ie not wnsommon
muatmummmumntem

,mzmmu«uammmnorownmm
narls and saniy marls of the Camdler Limestons snd Ettrick Ferma~
| tiens. Informatiocn is limited by the fact that many water beares
step in the Niceme lissetomes in the Basin preper and the presence
dﬁanmhtmbmmAmmmmmn
muwmiummmwnnpm
 the whels sequence.



.t

| mmcmmnmm
Limsstecs indicqtes open ses depomiticn in the Gembder Sunkiende.
Aosces %o thio open soa in the western porticn of the Basin [Toper
mmmwmmwupuwrmmw |
Mmmhmmmm
wsmmmmm the Nisomne Nareceorte

 gresstvo. Soath of Tailem Dond it has been strippod off amd it

sis0 sppears to do mostly sbemnd from the Gambier Sumkiands, The
Nearecoarte Linestone 13 probebly sontcmparansous, et lesst in
 part, vith the Nenmus Formation,
| Naps b and 5 ehow the progressively dininishing srea in
 which Nergm Limestne mad Pata Limsstons cocur. The Bookpurnong
Bods in Nep 6 are somewhat more extonaive than the Pata Limestens
'ntmmmumu ' -
urmummuawwmamuu
Rurwey Besin proper.
mwmmeumzw

Formaticon is indleatod in Msp 8. -

 tho firet conclusion to bo drewn from the meps 1s that
ihe Tartiary seus which had enterod the Basin Asring tho Eoeene
‘the time when the Gambice Aimestone nd Ettrick marls were dsposdtet.
mmmummmwm-mum
anmwmoxwmmmmh
Mmhamwly_&m Thedr oquivilents oan be
1dmntified 1n the Vietorian pert of the Basin. Aceess to the
open 56 was prodably 1imited o & Darrow chanpel nsar the Bouth
sustralia - Vietaria barder ou fhe castarn sids 6f tho GWf shown
WW(M»--M)QMWMWmm
of the Paithawey harst. This ia suggosted by the general peucity
otqmmmmruahmlhmnmm&ﬁwm
proper ao ountrastod with the Gosbier Limectons.



*mmmasmmwmmw
_ ummmm Pata Linestons but are riebly
sioscsous. mmmwmmmmmw
.mm_m:umgumymunmm
. efthor the rise of the Padthammy Morst of the strdpping off of
@e grenites of the Padthensy horwt to erosien, In the Noorook-
© Lexten dletrict the Laxten Ssnds ceyry & good doal of derived
| | mmmmmxmmmm-n
mmwmmmmmmmmm
‘nmuqmmmmumtm
omres of the River Burray. ,
- mwmwmmmnm
Sudlands wey be dos t0 the cmrgEnes o (he area in the addfle and
lato Tertimry or te erosion during the Pleistosenc. The whols of
_ %he Bunkienfs and part of the Padthamsy herst sre sxtenstvely
‘soverod with Plaistosene ahall beds snd acolismites. Althowgh
. sewerking of tho Gesbier iimseéme 1s comeen in Whe Pledsteoene

o | .mnmmmmumm
,‘wmmmmmmwumwu
'smamt. Altheugh the miarofonnas of the Nurwey Basin preper
fmmwuwumwcrmma
mammwwmuﬁ.m)m(m).
'W(m&mwmuﬁmwuum

'."A>Wﬂhmmwmm

:mwmmwmmw(m
| :ssfr.p.mmm are based on aisidmntiffcation of a
glodigerinid referable uw ocstablished by Belld,
| Wum m7.mmmmmamm



humt. nm‘:mm(lﬁ?« TPe 56) are
wmmmm
' thmmmmummunom.
Sharboenine SIkINNNE hes & mnch more extensive renge in South
Avotralia than that stated by Certer & Wade (1957, p. 155).
It cesurs 1 both Whe Kovene md 01igosens with the thicher
mmnmm The writer's
mmmanummmmnumu'
'Mwnmmmmmmmu:wmwm
mw«wmmmmu Tadble
2 but the speaies s Goubifully ecpersble from . akkinad~
| Microfoumel esscablogne useful for repid dsterwinatiens
sre shown on Tedle I,
MWWWMwMWMdﬁ
mm'-cmm-mcuuecmmmmm

Pistriet of Vieteria. Emimming olabemennic OOGUCSRER hos not
ummmumwmmtmmu

mum«mmnummamnw.

~ ewe presans$ in Buccleuch A. The Grewp is equivalent $o the Urper
- part of the Arnold series (Kaiata-Runangsn) in New Zealomd. A
m«mmummmumu
'WA L4, TR ST TR DRETL,

mm@mmxtMMmmnm

'eem*mammcm ~ Calder River Linostee - Upper
(en Afre Cleys oequenoes of Cartor 1958 (pp. 14-38) snd of the
mam(mmu’wdman) and probebly tho lowes
_Mumrmmwmm They appesr to oover
mwommmmmwmmmw
R owmwmtumnmw
Muttmmumummu.

~ The Iurpey Group $5 oquivelent %o the Southland Series
of New Zecland, time of deposition of the Horgan Limestone
'Mwmnmmaacmmmmmwm
Clifaenim. AMMMIwumtwmﬂmmm
itmb:fﬂm'(m,.py@)'fmmmM“m



Fishing Point Harl in Victoria. The evolutionary secries
Sebiscrinaides trilebe trilobs - 8- hisphasriss -~ Rocticulasohects
Jesnadtorda - Bledaling Milddats snd Globissringldes trilsha
ilde - 8. disshascicn - Partisulagbacrs Zamcrens - Sriuling
Zivaras arc present in the uper part of Horgan Limestone and
‘lower part of the Pate Lineetune.

The two series are closely cosparahle with Blow's
Lineage ¥V Branch 11 (1959, p. 105) and the firet appesranss of
the sovaral spocios follows a similar pattern o thot of the |
evolutionary serdes (Blow, 1956, p. 69) in the Qlobigerinatedla
At ~ Gloharetalls fahal sonce of the Cipero Formation of
Trinidad md Tesuyo and Posan Formations of Venesnala (Belld,
1957; Blow 19%9).

Correspanding benthonie forms which are particularly
usaful in repid nid~Tertisry correlation are Parelling scaticlad—
ADmmls, restricted to the Horgan Limestons, and janddeszoling
(Szhltoladding) homohind restricted to the lower part of the
Norgen Limestens. Associated with Oxmling maivesns in the Pata
Limestome ave Cihisidan vistardcusic snd a broed form of

™e presise correlation bdeyond South Auvstralia of the
mwwm.msmmnmtm
mmuummm,mmpouuuormnm
PMW“M&. mmmmmw
dssaribed (Ludbroek, 1957, p. 179) as "Cheltenhamian” snd the
Rorwest Bend Formaticn as "Kalimman”, the Cheltemhamian stage
bedng regarded as Upper NMlocens and the Kallimnan Lowsr FPliccenc.
| There is a strong famel sffinity between the Narwest
Bend Formation particularly as it cecurs at Waikerie and in the
Tailiem Bond - Hoorlands ares, and tho Dry Creek gands and Hallett
Cove Sandstens of the ti. Vincent Basine The Dry Creek Sends
have been dated (Ludbrook, 1954, D 54) as lute Lower Pliccens
or oarly 'dlddle Plioeene ., If this dating is correct, the
Norwes$ Bend Formation would be Lower to ¥1ddlc T1iocens amd the
base of the Plioceme coculd be drawn at the base of the Bookpurneng

, B&M&mﬂmmncmm'ammmh
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tﬁm. mwa&mmamsmmua
the Grenge Burn Cogeins of Muddy Creek neer Hamtlton in Western
Visterfa. If the pwesent dating of the Bookpurnseg Reds and

loxten Sanda as Upper Hiocsno is corveot, tho age of the Orsngs
Burn Goguina might have to be reviewed if fommsl studies oonfims
1is crwelatien with the Boskpurnong Deds. If, an the other hand,
they are all of Plicome ngs, the sbeance of the late Miooms

" Practically the whale of the south east of Seath
influence doring the Ploistosens and & notable swries of ccastal
ams renges sre thought to represent 16 strand lines related to
Pleistossns high sea levels.

The Quaternmry sequenos hes besn dsscribed principally
by Speigg (1952 =, b), Hossfeld (1950) Tindale (1933, 1947) snd
Crocker (1943, 18i6).

Pames probably eguivalent, to tho Werrikooisn of
Vostern Victoria heve recontly boen recovered from derings im the

alooks ares, But bave not yot boen studied,

ICRIRC GRMQR

Apart from their importance =a aquifors, soce of the
1imostonos of the Hurray Basin maks exvellent building stonos,
particularly the Gembier Limestane which hes been extensively
worknd for a muber of yesrs (Jack, 1925 pp. Ll-ik) and is now
mostly sewn into sshlars by eleotrioal means, It is cosparsblo
ammmummmmﬂﬁmomamwNa

The lorgon Linestone loeally has prapertios oomparable
with thoes of tho Gambier Limestons but thicinoss of overburden



s werisdility of texture Muit 1ts explodtation. It has boen
querried and sawn on 8 muall sesle at Overlsnd Cerner,

Both the Nenmum Pamsation and Norwest Bend Formation
are oapable Of fursing hard “froestenc” which makss axesllent
bt oxpensive dbullding stone. Nurrey Pridge 'freestune’ (Im
. Permation) wes used for severel public buildings in Adolmide
(Jaak 1925 p. 5b4), ineloding ths superstructure of 8¢, Petar's

"Procatone” from the Baikerie Distriot belenging to the
nmmrmum(mlm)mmm
Mymzms athmybl./# fig. 2 )
nerth of the River Hurway om Soetion J6 Hundwed of Merksranka snd
from & queewy ot Remos oo Sooticn h5) Hundred of Watkemte ownod

paalg-mum m.uﬂfmummmw-m
1s /°T0%M gnd o fatrly unifora/taxture While the Romoe stene 18
charaoteristically aress-bedded and Lrecgulsrly selour-banded

Both Talkeefe and Raneo 5tenc have bean used whally
or in part for bulldings in Adelzide: Walkeris stane for the
Savings Bank, mcwmmﬂam.m&m
«mamﬁmmnnguumsmmmmum
.wn-msmmmmu:rwwmmwh
lowee part Gf the Bmnk of Wow South Wales. wmmm
. ales beex utilized for ssulpturel purposes in the plinth of the
King George V smﬁ.hﬂm‘mﬁmﬁwwﬂﬂmm’-
vapr Kemowinl, the Yest Torrens 'ix Hemordal af the foundation
stons e the Art Gellery. ana two 'figares\in Roseworthy Collage
Chapel. mﬂdwmﬁdMQmemm
-»mmwwmcmmummmm
mmmmmmmmMputmm
W*

mwmsmmmmuymmmw
wmmmmwmwloxmmm-hwm The
mm.mtmxumemmaw.mm
Loxton Sands sbout . mile north of Loxton where s 30-foot f0e
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| he Knight sands (Plato 1) e worked by tha
mexammnn@m:mwmm
smmammmmawmmwmem
rmtmsmna.mmotmma nilummtcr
Hmtﬁ@iﬁ!‘v

Ksad _Notal

_ memnmmwmmm
AmmmWMMEWLiwmat
amummmmrmummmwmmmm
 PUrposs. mmwmwmmmmzwumm
' sre vorked neinly for rosd metal ond ballast. Plate & shows the
"thtwwmnpmnmammw
J’Wlm.ihw. '
S B mmz«mmmuunmmmm
Mmrmmmmwmm.
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