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ABSTRACT

Four samples of cuttings from two bores pmvide
the first record of marine deposition at the northern
margin of the Murray Basin near “Mutoorao”. At depths
between 94.5 m and 127.5 m two marine units of glauco-
pitic clay sand and minor 14mestone are separated by
a :gress::e n:r;; ﬂtgefgawe?:ceegs S:;ld' uhT?gh upper
marine unit carries ocyclina howchin .
along the River Hurvay, 15 probably Yower anemmm.

- Early to Middle Mocene. On Yess certain foramini--
feral evidence the Yower marine unit is probably Bates-
fordian, late Early Mocene. Two of the marine samples
-yield simtlar microfloras which suggest Balcombian to
possibly Batesfordian age. There is 2 microfloral link

_ - with the Etadunna Formation. The regressive episcde was -
-~ relatively brief, The lowest sample also contains clay
with abundant siderite pellets, and fragments of

~ weathered phyllitic rock, both suggest!ng aroxtmity to
bedrock at this depth.

: IHTRBBUCT ION

Four samp‘ies of mtary drmed cumngs were suﬁmmd for

A palaeento!ogical examination by Trieentm’l Aust. Ltd, from thetr recent
exploration programme for sedimentary uranium on the nmhem margin of
. the Murray Bas1n in. Exploration ucence 63, Hutooroo, mmr (Fig. 1), .
me samples were supplied as frmaz- SO

' ' v‘borehole me - at 115 m;

borchole MT'30 . at 84.5 - 9 m, 105 - 106.5 m,
- '.m 127.59:‘ |



Ry .‘ ‘

| . Lm:ations of these bons are shown on Fig. 1 in mlation to the .

.approximate edge ef the Mumy Bas!n as infemd from. the distribuﬂon of
N outcmpping Frecantﬁan rocks on QLARY (Forbes et al.. 1973) and ﬁ'om _

' geophysical interpmtations by Gerdes (1973) ' . -

_ ‘l'he samples are the ﬂvst fossmfemus materia‘! race!ved from

| tMs nonhem mamin of the ﬁurmv amn. The nearest bere tmated by
Ludbrack (1961) was Canopns No. 1. 82 kn to the seuth (48 m south of
"Oakvale” H.S., Fig. 1) ‘ ERE o j |
| Three of the samples y‘lewed botb mvme Memfaunas (foramni fera)
and palynomrphs (spores. ponen and micmp‘lankton) Th!s has pmvided 2
'fureher valuable eppertunity for mss-corre'l atfan and fimr dmng of these
'Mostraﬁgraphic systems (Mesowran. Lindsay and Han'is, 1971) |

DESCRIPT!%! oF SAHPLES AND
HICBOFAUHAL LISTS

.Retativa abundance of species 1s 1ndicated thus- E

v (very rare; 1 to 2 spaeimns encountered)
R (rane. 3- 5) '
R (frequent. - 10)

- (co:mn. 1- 25)

A.

| ,(‘abund‘ant._%*)
- Borehole T s o
cumngs from 115 n, saple FSI/13
' Fosst14ferous clay, sﬂt. and samd. with some cema:mtton to -
Hmestone and calcareous sﬂtstone* greanish brown and grey, fem-ugiuous.
g‘lauconitie (comen penets. agmgates foram, fi11ings) pyrmc

(aggregates, foran, fmings) quartzose (sm, vary fine graine d sen d, ome ©
' coarser) nﬂcaceous. R P



e

* Comon mollusc, echinotd, bryozoal fragnents; varer ostracodes,
ﬂsh otochs, brachiopod and coral fragments.. SR ., ,
The echinold Fibularia gregata Tate: -~ (¥)
Foraminifera are ‘abundant and vaﬂe,d.j .1nc]udfﬁgz
 Planktontc forms:
| Gtéugertna aff falamta Blow .- . '-.-‘("."’.5
pvaebutwdca subspp- AR (c)
I a.aff. offlctnalis Sunboiina B -
| G ovathabtitenta (BO1) T w
'>‘Glabigaﬂﬂaiéaasp. (Mgh sp!red) ,'(V)',

.‘Benthonic forms. | SR o
Clbiotdes pamdemgsrim (Cushran) T m
'c..mﬁdgem b'pn;fort_ PR N {V).
¢ opaous Carter (R)
Quinqualoculina vulgaria d' Orbigny | 4. ', (c)

. Irtlomding collinai Carter SR :ﬁ o

,Ryrgo aff. earet (Schlmberger) " 'j- o -_.'(V)
 Paravotalia varm’.auzata (Hauchin and Parr) o (é)“ :
| imhdstegina lessont d'Orblgny "‘jf"ﬁ(,c)'
 Hotarotalta hasehint (Chapman, Parr ond comns)' ().
B (C) |
 Anomatinotds pmwlligcm Crber (W)
| 4 mmglabm (Finlay): _ - | ()
v Digeorbinalla boveana (d'Orbigny) . (F)
C beepm ) . (n
Aatmmtan aff, acntmptaz Carter | o "(V)_:'
 Eeaomaboving aff. euntitdort Bar o wm
. Canntatina laevigata eobey )

/'/ .
e
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'GZoboamatduuua aubg&obaea (Brady) ’. (F)

Stguotlopeto laplitgera (:mm and Parr) m
) 'Borathiapm'icushmn T o (e)

Borehole Hr 30

o Cnttlngs fmm 94.5 96 ﬂ M, smﬂe F. 71/73 B
- At Teast three cholog!es are represented' : .
1, Glamoniﬁc fossmfemus sﬁty clay to mar'l. calcarenitie.
. “greenfsh grey and bmwn. quartzese (sﬂe. sand), pyrmc.

‘ .2_".-‘ maumnlﬂc fossﬂifemus Hmestone (part saceharoida’l) toﬁ
-~ sfitstone, quartzose (very fine to very coarse sand). |
3. CGravelly quartz sand, with subrounded Mhic gravel to 8 im;
| minor pyﬂﬂc cementaﬂon. N , _ o

B Bryozoal echineid. molluse’ fragnnnts, ostraeode valves.
coral fragment; foramintfera are comon, inelud!ngz |

| o P!anktonic foms' | | T

. Globigamwaadi aamaata.)enkins BT ) I

G prasbullotdes ssp. o (A
‘a. aff. offiatmlia'_' DU (g‘)' o

Benthonic forms:: _ y | , .
; jzapidocyolina kmcktni Chapman and Ct'espin R »'(F)‘ o |

" Pavavotalia verriculata Y ()

L ‘Gypstna hwahini Chamﬁ e '.' - (9) "
'<sphmgypa~in¢ gtobuza (Reuss) large o | (R) |
dotorotalia hashdnt ()
& sp. | - - "(V),

o  Stgnotlopsis lopldigera - R ()



- Mt@ié‘dmﬁmk (Cushman) g . B o

_ sz'atkina perlata (Andmae) _A | 4(V.) :
Muloganertna mooraboolensts (Cushman) S W

Cuttings fmm 105 0 106 5 m, samp‘le F 72/73.

'Graveﬂy quartz sand. siity, ﬂne clay bands' gmy. carbonaceous ',
(black woody fragments commn) pyr‘ltic; uﬂnor cermntation to pyritic
sandstane* Ccomon pyritized woedy framents. graval to 8 nm. N

No foraminifera or nther animal remains ware recovered

" Cuttings from 126.0 - 127.5 my sample F 70173., L
A number of cholegies are represented |

1. Clay, dark grey, pyritic, fossmfemus (inelndmg weu- |

: ‘pmsemd pyme-fmed sman foramitﬁ fera) carbonaceous;

o 2. »' Marl, grey to bmm. ﬂnely she"y, g‘lauconitic (pellets.'
.,",foram.fmings) quartzose (sﬂt. sand)

-

3, “Limestone - sﬂtstone. broun glaueonitic. quartz-bemng,, N I

"fossiliferous. perc. | : | |
'4.‘-' Quartz sand, gney to. brérm. ﬂne and sﬂty to coarse and
| "~.-gravelly. pyritie. Lo P |

5, C'lqy. off—wMte. mmocalcamaus wmw abmdant bmm
; sidorite penet aggregates. o _
6. Clay, snvery grey, urlcaeenus. non-calcamous. fvagmenes
of ?eompletely weathered bedrock phymte. ‘

'/;'a rneaE ’

| "Bwozoal. echinoid. monusc; ostracode'valves.
Forammifeva are eomon and lneluae~ S
P&anktonic forms» R

,
M
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i a aff. off{dualta
"Q'G. mguatiwwilimta

.A‘Benthonic fom R
S Paraivotalta wmcutata

o ',:'.Moc@atdslim aubglobaaa
’.'.j'-casawuzzna z@ugm ot
‘ j-a""mam paeudomgerim T

o » 6’. ”ﬁam

" 4"""Hetewlepa a:&ka&d{mrﬁ (Pan‘)

" Hotorotalta howhini

| A'::Aﬂamwzoidaa pz'ocauigam

.. . baggina pkiuppinemts (t:asnmaa)
N Tibulogimerina moordboolensis
.“‘,?.“;_’."',ReusaaZZa mifamta (Chapman)

e imzm aagittula

mm amt e

f '4Pamamta‘a‘£a a'Ff. ma{m (Carm)
RS 'mpm&m m&m (Cushman)
'Bieaoz%netta bauema

Tt
P
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I
N
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TABLE x

mstﬂbuﬁon af s ems ol)an énd hiic lanktonf -

. Bore and Depth in metres
ome L om0 mw
o 118 94,5-96 105-105.5
.. - (Sample Ho. (Sntmle fo. (Sample No.
R B - sa83%B) o seew) 1$2835)
| _"Aglaémidta‘sa; e x ' ) .x'- | ‘
:‘memm austmua S S X : |
Auaportm sp. I Ty o ,‘ x
1 cmumawldim caiuoaotm T _ .
| -7 "‘-_‘.'Cememporttas eqmlic . A X o X : S
'cyatht&ttcsmtm SR x X %

L
»
4

';,"'ﬂaazyaarptwa mmtimts o ‘,x‘ o B s o x

o M. marmus

| | ~D-.'aatyaphg,;lZf&a:&teea P 7'7, | ) x ) X ,
*aatomqaotdim harrlett x o _1‘ ) "x: A' X |
Halolporites sp. S _‘ ® x |

.""Lympadﬂmpavim’ spe ) :"'"‘7:' | x _

- Iyglstepollenitss floetatt - x.  x .o .
-'-‘::Lmigataeparim ovatus B N X |
| Malwetpottie outiits. T
- Wrtasstdites paz'm R

>
% X %
%

=

wmmdzm mtmtiam a
‘ Eathofagtditce faleatus
mtmmis S , |
*" Oomundaotdt teswezzmu x o x

2 0% %
¢ 2 M

-

. Pertnoonolotes sp. IR

" Piyllooladldites Paleogem'm B S T
Podocarpidim etupttcua | X

Af.:fvP, spp, T 'T- » x' ’ . X - o X
R S . ‘



m cropl ankton

'pmmmtea amularta

, P. pmus

' P. cymphymidu _
mgulamportm sp. o

- ‘Lsapammaepazmm mtmdm o

. ':sumtaporz’.m mtiqmpopita
' 1%@9&*« P
. riletes omanentalts
f_ﬁ»taazpmm adczaidansia
T Spps o e T
~Vemaaa€apor£m kopukzmmia

: ,'Verruaatospoﬂm sp. -

B ﬁzbulﬁﬂoriditca mtipoétca

: Mitfordia sp. cf. M.&omwpmotaea

{‘riaﬁzofagiditas cfH, ﬂemingu
Polyeotymm raeiautm

’ Amwgmz mD e . "

. Hyatr&e&mphm'tdtm plmamthm"_‘

‘ i Botwamw sp. (fresh water)
. C'Zaictosphmrtdtm sp. |

N "Gymdinim“ awmuema

’ Eyatrtdwkalpoma rtga dadm

- jbaptodtm aff. 5. vtetarlmum sl

 ' -Opmwdinim 8p.” R

: Pcdiastm SP. (fresh water) S

spinifonttsa mmoaw
' :zétehyatvtdim SP. |



| mscussmr«
Foraminiferal Evidence
o 6l 1S m S . -
- Most of the planktenic fm:s 3 stratigraphu‘ea"y non-diagnostic. IR
Gzobtgartwidea sp. s no older than Early Mfocene, and C-'!abtgm'.ua fazmanats
should be no older than Zone H 7 (Blow. 1969) 1ate in the Ear!y Mﬂacana. o

o anombovtna has not been recorded prev?ously from Austra“e.
| ,but was descrﬂbed f?ol the Early Hioceue (Aquitanian) of Aquitaine. France
(Butt, 1966; Berggren. 1971. p. 739) The upward liuﬂt of its range 1n
Australia 1S not known, .. - SR | |
. Triloculing wzum 1s targe and wen-develoned Its type 1

locaii:y (Carter. 1964) 1s the Baleombian stratotypa at Fessil Beacb,
Balcnﬁbe Bay, Victor&a. in the lower Balconbfan belaw the OnbuZina Datum.

| In the Murray Basin e.g. at Haiker@e (Lindsay and Bonnett, 1973) the specﬂes‘,‘l~
ranges through the Murray Group only donn to Finnlss CIQy equiva!ents or
slightly below f.e. a !mr mm of me Longfordian. Ear‘ly Mocene. In
the St. Vincent Basin (Lindsay. 1969. Fﬂg. 6) the species & present)y
known s only remrded fram the ﬁunno Para may (Batesfordian Balconbian. '.
| AEarly to Hfidd‘le Miecene) L §
| . Sigrotlopsts laptdégom 1s erwtse not knaan from below the '

| Finniss cm or the Munno Para may. \ _ . L
R carter (1964) noted the variaut Aam:wnian aff mmplm |
anly from the lower part af the Lepidbcya@ina znne 1n sippsland At wannum
' (Lindsqy. 1968b) the form oceurs uwp to basal Morgan Limastone. at walkerﬂe
‘ (Ltndsay and Bonnett. 1973, p, 14) up eo the Bepidbqyoztna zones. and at L
Hew Residence (Hd. Pyap. Lindsay. 1956) up to 95 above the Lepidoayelina o '.

zone, in lower Morgan Limast:one. T

e



- Pmmtaua verrtauiaba has an i rregular ﬂnal appearance along
the RWer ﬁurray bebmen the :epidaayezim 2one and the Cadell Mar)
"""(Linﬂsay and 6iles, 1973),° !t does not occur in any abmdance above -
mniss Clay at Haikeﬂe. or above basa'l Horgan Limstone Just below the
" Lapldoayolina zone at Horgan (undsay. 1968!), Lindsay and Giles, 1973).

: Hemever. the. sample from MY 30 at 94,5 9 m demnstrates that P, vm'tauzaw
2y o occur in abundance with £, kwehéni In sultable facies.

o The absence of shmaz-nim maimwima fn appropﬁate facies

is eonsidered s1gnmcaat. !t is resmcted to ‘the Longfordian (Carter,

: 1964) and ranges w to within Finniss cuy equiva’lents at waikeﬂe (undsay

" and Bonnett. 1973) ‘to the top of Mannun Formtion at Mannun and to the
 Tevel of Fimntss Clay at Horgan (Lindsay, 19680). o |

'_ ‘ 'lhe absenee of a«zbtaidca vorter Dorreen 13 also ccnsidemd to be | |
sigMﬁcmt. and suggesﬂve of post»l.ungfordfan age (Ltndsqy. 1969, Fig. 6).
SRS 'rhus only B’wambavim might suggest 8 Longfordun age altbough
.‘ﬂ.s upper limit is not knom the other foraminifera dtscussed above could

o .--all be: as yemg as “the mter Balcombian upwocyauna zone at the stratf-

L .T-graphie level of basal ﬁorgan umestone. A Batesforddan age 15 possible. -

“'m'. %, 00.5 - 96m . |
;- | The pmsence of Lept&myczsm hwchini 1s the most straﬂgnphieany

o ) »V‘signtﬂcant featum of tMs micmfauna. Lfndsay and 6fles . (1973) shnwed that

- the chtdacyauna zone in the westem Hurrw Basin around the RWer !iun'ay | |

o 'J',has a Hmﬂ:ed vemca! emnt of only a feu metres, Tou Morgan umstane, o

and an age of eaﬂy Belcombian, 1ate Early !éiocene or eaﬂy Mddle Mowne.

on p!anktanfc foraminfferal ev!dence (HucowuZim gzmnm curva Znne)

The present vecord of Beptdacyenm is the ﬂrst from the northern mrgln

of the Murrqy Basfn and the assoc!ated faraminifera. thaugh lacking diagnostic
| ‘planktenic forms , 3 not indicaze a different age. Qiachroaism seems to be

4'vim1nor, 1f‘pmsa,nt, ,but,the‘ li_t_ho]ogy‘ is mm mﬂy glaueonitfc- and quartzose

V v ,&:



- . : ‘I!“ *; .

4 ;than basal Morgan umstone of the R1 verlands. The age of this. samp'le need
| not be much dffferent from that of the samp!e from HT 6 descﬂbed above. )
L The nearest: previous remrd of L. hmak{nt 1s from A.c.. ﬁonh
| .Remmrk ﬁo. 1 Nen {Ludbmk, 1963* Bureau of Hineral Resourees. 1964) '
160 km to the soutb. and by coiuewence also at a depth of 94 5 97 5 m.

" The spee!es was not found 1n Canopus No. l bore. n the northem ﬂumy
}Basiu. by Ludbrook (1961) PR ' -

-m 30, 105 - ms X e |
ms smﬂe represeats a ragmssive, nen-»mmne 1ntQm'l bemeen

: .' | tmnsgressive maﬁne episodes abova and be!aw. There 1s no direet fauna!

L "evidence of fts age, but the ages of -the mame episoéas seem Htﬂe different

, ;and the regressive interva! aaust have been relatwaly brief '._ o

o\ 30, 126 - 127.5 n

FEREEY . The planktnnic femas are ‘not diagnostic. e benmonic tssemblage .

. ”has a moeene aspece. The absence of typicmy Longfordian benthonlc species
"&stmnmian mtpop!ax and skcrbanﬁaa maimavgtnm 15 regarded as stgm- |
“_ ‘, .sﬁcant. TMs, togather with the presance of af,bief.dea mﬁam and not. ¢, |

vam, suggests a pcst-l.ongfordtan age, - -
| : L. on tbe other hand; this samp‘la 1s ﬂ-om 2 R beim the one with
. thdwyotina (probab'l /early Balcoab‘lan) and is aiso separated from ftby

. 8 mgressive. mn-marine 1nterval A Batesfordian age. fn the Iater part of o

| ‘the Eaﬂy Hiocene. seers msonuble for that pert a‘ the smﬂe chh yie!ded L |

| tbe mﬂue mierofauna. “Hto pa!yne!og!cal preparat‘lcn was mde

N Temary clqys mn abundant stéeme pelletal aggregates are known
'enly fmm maediately over weathemd bedmck 1n the lﬂ!urray Basin (Hndsay.
"196&1) the st. Wncent Basin (Lindsay. 1969. p. 30) and the aastem Eucla -

Basin (Lindsay and Harﬂs. !973).@ In each of these areas they underlie

B ;-Eocene stvata. However, age apart. the abundant sideﬂte penets suggest

- :;pmxtmity to bedrock. as do. the fragments of probable completely weathered
LT e //;:L o



TR .
phyllitic bedrock,
Pélynolbgical Evidenm- R TITI
- The elements of the mfcroﬂoras deﬂved fmm onshore sotm:es  . o
(spores and pollen) are essentiany simﬂar exeept that tha sample fmm
MT 3!) at 105 - 106.5 m has. a much redueed species nnmer in. cowaﬁsen
_-_with the other samples. The organ!e midm of this samp!e eonsisted
| ._'mnhﬂy of woody tissue and cuticle with few spoves or. po“en. xevertheless
_ this sample did nut contain any maﬂne elements (miewplankton) and n 1s |
‘ therefore entlrely of non-maﬁne origiu. The other saw'!es do. however. |

A

'diverse but this refs‘beets a more favamble biofaeies. Twa spedes

o Pcdtaaem sp. ar:d Bomowm sp.. are deﬂved fron fresh water saurces

(e.g. rivers,. creeks), The rema‘lnder of the Mcmplankton assemblage fs -

o entirely maviue.

ﬁeogene spore-geﬂen sequances 1n Australia are not wen documanteé,ﬁj

" altheugh Harﬁs (1971) and. Stover & Partridge (1973) have pmpased biostratb‘f_ ,
: ,graphfc schenes for this part of the Terﬂary. The. sftuation 15 eawlica\Ted .

" by reglonal di fferenees n the floras, a feature that 1 not 50 apparent fn

. carlier assemblages. Thus there are canslderable difﬂcu!ties 9n comlaﬂon":‘ B

B .betmeen the Gippslnnd Basin and the Murny Basin. S

.. In general torms.the Mcmﬂoraa dascribed here resemb!e those S
from the Imr part of the Muddy. Creek taaﬂ 1o westem Victoﬂa (Ba!conbian.
Mddle Mm:ena. Wade, 1964, p. 2B1; Harels, 19713 s;mm-aones. 97) the
Munno Para CIay from the st. Wm:ent Basin (Batesfordian - Balmtﬁan. Early |
to Mdd'le Mocene' Lindsay, 1969) and the Finn(ss G’lay at Morgen in the A

- Mumy Bastn (late Longfordian. Eaﬂy Hlocsne; Undsay. 1968b). The mero- .

, ,plankton element however favours - <) correlation with the Ba‘lcomun or ‘
' ,possjbly Batesfordian Staqe. lnnpam‘cular the. spectles F’Gf#aza#mliamc, s

U
e

/:///J—ll
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it

- knmm only from the ﬁunno Para Clay, and the Ba!come Clay (type Balcoman)
-8t Balconbe Bay, Vietoria. E. p!amanﬂw has alsa only bean recorded from :

| “the Balconbe Clay (mﬂandre & Ccakson, 1955). Cooksvn (1953) has vecorded -

| _. Peétatxm sp. from the Cootabarlew Bore fn what. 13 now interpreted as basal |
| :_Etadunna Fonmian, and fmm ﬁemna, Vietoﬂa (?Late ’fertiary) The ganus -
. a'lso frequeat 1n the Hunno Para ﬁlay, and in_the basal clays of the
" e Etadmma Formtlon M the sreae Artes‘lan Basin, Thus the evtdenee from
- ‘; -palynomrphs favours a cerrelat*lan mh tha Ba&mmbian and passib!y " :
’ Batesfordian Stage, 'me assemblages descﬂbed here prebably correlate Mth -
| .-‘a late Pmeaam:&zﬁm tubomulam zone - aaﬂy Mpompozuném baum zone”
) of Staver & Panﬁdge (1973) in the G!ppsland Basin or part of the. Acaota
o _-;aﬂemﬂora of HaMs (1971) in the. cmay amn. .

~ smnemmc CONCLUSIONS - -

iny rotary cuttings are avaﬂable. and their pmneaess to dmmh - 5":‘1

hole contamination precludes conﬁdent éemarcatinn of lithology and blo- . '.
N fstratigraphy. Howaver the middle sample from m 30 1s signifieanﬂy . |
o ':“dlfferent from the others, ’lacks a micmfauna. and is apparenﬂy not spﬁﬂt
by dmhele cantammatien. The marine m‘lcrofaunas and the microﬂoraé ara |

| 1ntarna11y cansistent. | o ' -

The Lepi&aayalim ha.mhiﬁt z0ne 18 noﬁewarthy m bomhole M‘l’ 30

"”ﬂat 5.5 - 86 m, and- extands the knigsn oceurrenm norehwards fmm the R!vev» -

W

| ,lands to the ncrthem margin of the ﬂurvay aasia. Biachmnism, " present. -
. appears to be asﬂy m!anr. so that the sam age pmbably app"es viz. late ‘

- 'Early Hiocate cr early ﬁidtﬂe aieegne. as zmc!sdeé by Lsndsay and Gﬂes

Y (1973) for theR‘iveﬂands expusures E!emnts of the assoctated microflorss )

: from the Hutooroo. area: provide 'ans in tum w?th the ma—maﬂne Etadunna

"Femtion of the Frome Cubaymne north of the eiary Ridge. S



The non-marine regressive sand 1n MT 30 at 105 - 106‘5 m 13 L
.1ntercalated between mﬁne units above aud belcw of probabie early Baleunbian
and Batesfordian age mspectively, The sand therefore repments ] re- -
gresst ve epiﬁkde of nelatfvely s!am duration pmbably late 1n the Early

- Mocene. !t is a distinct um that 1s mt correlated aithar w!th Renmark |

_ Beds. or wlm sm. Knight Fomﬁon ef the Ganbier Emtnyment. S o
4 CIayOwith abundant siderite peﬂets. and fragmnts of weathared e
: hmittc rock, in the lmst same from m w.bs&ggest proximity to bed-
mck and imply that no. other marine episedes 1ntewene. s S
| ‘ The trame sample fram m' 6 at 115 m zﬁes mt comspond exnct\y
o with a?ther of the two mﬂm sanmms ia m 30 but 15 of simﬂav age. Xt

F has micmfaunal characmlstics chh in. part are prabably due to slight |

o d fferenee ia stmttgnpﬁ!c )eval e.g. bhe absenca of Bepsdoq,mz{.na hwahint; |

- and m part comd resu!: fmm different depositfonal enwmnmnt e.g. the

'presence of conmon mt Nouds (Quinquezoculim wlg@ie, Mloeultm eoZtinci) :

- together with Amphtatsgim zmmf. and sﬂght!y raore diversa pianktonic

: furammfera. Rmver the Mcmﬂoras are asscntia‘ny simﬂar. with on\y

, ‘:' local Mofacies varlatten. y Exumination af serfes of samples (preferably -

i .includfng cores) fmm both boms wou'ld ba aeeded fer rove pmcise corre- .
4~latien between them. o o *

«/”7%

J.&L l.lHDSAY

COMMGFdRA G MK WABRLS D



| ?f . weamcz»:s

o Berggren, W A.. 1971. : Tertiary bow:dmes and correhtions. m.

| .M Funnen and H.R, Riedal (Editors). The tu‘iampalmantology
‘ af oceana, ﬁambﬂdge University Press, London. pp.693- o
.,Blow. w H.. 2989 Late Middle Eocena te Recent planktonic Foram?nifera! .
| 4 ‘biastratigraphy. Im P Bronnimann and’ H H. Renz (Editors). -
e . Pz'ocudinga of the Fimf: Inumattmz C'anfamm on. PZanktonio
| ?mmmuza. Gcneua, 1967 - k. £.d. e, Lewen. Vol 1, bp. -
198-422, pls. 154, L | "
', -' ‘.Bureau of Hinéral Rasems. &alogy and Geophysics. Cenberra. 19&4.
o o Sumsary of data and resu‘lts. Dmnng operaﬁons in the Murvay
- Bastn tlew South Hales and South Australfa 1961-1962 of A.0.G.
| Com. Ltd., Moodstde (Lakes Entrance) 011 Co WL and AO,
' Comp. Bubta, Mmz. Scawh Subaidg asts Auat., s2: 34 wes o
| j'Butt, Ak 1965, m ougmm forminifam o smmbm, s
T Pm:ca. Schomus and Jens, Btmcht, 123 .. ' :
o ’Carter. A.ﬁ;. 1954 Temary forawlnifem fmm Gipaslaad, Victoria. and
S thetr stratigraphical signiﬂcance. Hom, gaol. surv. Vlat.,
N R R A
o ‘jmoksm. I.C,. 1953. . Records of the occurrenm of Batvgamm bmau
S Pediastz'wn and the Wstﬁchasuhaerldeae in Caino?otc deposits
- of Australis, iem, natn, M, w.ae., 18: 107-323,
‘} Beﬂandre. G. and uaekson. I C.. 1955. Fesm mtcroplankm from
Austra‘lian late msezaic and Tartiary sed‘lmnts. Aust' J.
' ﬁ u@. Freshuat, zzea,, 6 -3, o



- forbes, B.G., Pitt, B.M., WY Mars, AF., Currle, A., Callen, R.A. and
| Cramste, .M., 1973,  OLARY map sneat, E’eolog‘lea'l mas of
South Austrma. 1: 250 00@ seﬂes, gcol. Suzv s. Am..
| unpmmshed preliminary compﬂation. ) e .
= Gerdes. R,A.. 1973.  Anabama Fault pmsece, Parts A ond L3 ﬂept. Mnes -
) | unpublished repurt.{ RB.73/75 . | o
Harﬂs. H.K.. 1971. Temary strmgmpmc pa‘lyno?ogy, Otway Bas‘m.
| n:. H, Vopfner and J.G. Douglas (Edttors), The Otway Bastn of
Southeastern Austral'la. Spac. auu, geol. Surva s.
Auet., mt., pp. 6787, ERCE
1ndsqv, J. &!.. 1966, R‘lver ﬁurrny bramage Invest!gatioa. ngress
Report o, 7. Stratigraphy and Mcmpalaeontalogy of baras. k
hés. Kadkerte and Pyap. Dept Mnes unpublished report. S
: @.%/52. \ . . _
N Lindsqv. M., 12682, Grotmésater supplies 8t Ketth and fts smmzdings.
Progress Report on 6. Hicropalaeontolagim examinauon of
' homs. hds. Stimng and Laffer. t}ept. mnes uapub"sbed repurt.
ﬁsesm j, | AR
| "fumsay. .h., 1968,  Hovgan - Nhyana Hpeme dupﬂcat‘len. pmposed
: - ‘second pumping station. Morgan. Geeiogicai Invesﬁbat&ens.
Progress Repert t\cg 3. Fﬁcmpalaeoﬁto!omr and stratigraphv of
excavations. bept. mnas unpabﬂshed report. RB.G?/B&.. :
*undsay. JM., 1669, ‘Catnozote foraninifera and Stratigraphy of the.
Rdelatde Platns Sub-Basin, Seuth Austra"a. Bulls geols Suev.
8. Aua#., 42 60 pp. L S |
' ”f-lﬁind‘slay. J. H. and Bonnett. J E. 19'73; Ter iary stratigraphy m' three
| - daep bares tn the h!aﬂcerie areg of ehe Wurray Basin. i?epf. .
| '.'rnme., geol. Surw, S, am., 33. 33 PP.s Hg. -



PR .17.

(,__unesay. .M. and. Gnes. Subes. 1973. Notes on the Lopidoayoum zone. fn
‘ Morgan L1mestone0&long the Murmy Rivar, South Austra"a. ,
= Quant gaoz. Nbeea, geods | éhaau 84 Aust.. 45: 1~7; o |
, Undsa,y, J.4. and narm, H K.. 1973 Fossﬂifemas mﬂne and nnmmaﬂne |
- Cainozoic Yocks fran zhe eastem L’uc‘ta Basin, Sm;th Ausmua. |
- cept. Mnes unpubushed repom EZB. 73/70. _ o
tt.udbmk, H.H.. 1961. Stratigraphy of the Mumy Basin in South Australia.
R suzz. geoz. Swrv. 5. Auat., 36. 96 pp.s p'ls. 1~8. L
_l.udbrook. R.H., 1963 A.D.C. !tnrm Renmark Ho. 1 subsurface stratigraphy
L and mlcmpalaeontological study. Dept. Mnes \mpub’lished mpon -
"réa7é' RN - A Do |
. ﬂcﬁwran. B., L‘indsay. .ﬁ. and ﬁaiﬂs,ﬂ.K. , 1971. : ‘Aﬁteéxpted récnu—
RECI cmation of Tert!ary biostmtigraphic systems. Ta " Wopfner‘v
and Jd G Bouglas (Ed!ters). the Geway Basin of Southeasﬂem N
o Australia.. Spae. yun. geoz. Survs. S. Ausc,, Viat., ;;p. 273» .
| 281, Enclusure L [ B
| . VSpencer«-Jones. B., 1971, - Marginal Temary depesits of the Tyrendarra
o ’.Enbayment - Grassda?e and HamtYton Msmct. Tnt He Wopfner .
o and 4.6 aeuglas (Erﬁters). The Otwray Basin of Southeastem |
_Austraﬂa. Spea. BuZZ. gaoi. Surva. 8. Amt., \Hct.. pp. 241-
L, Enclosure -1 S
' ,Stover. L.E. and Partr!dge, ﬁ D.. 1973. Temary and Late Cretacenus |
N ‘ spores and pollen ﬂ'oa the G!pps!and Basin; seutheastem o
3 | Australia‘;thua R, Sba. viat., 85* 237-286.',_;, :
Hade. M., 1964, Appﬂeat!on of tha Vineage eoncept of biostratigraphic
g - zoaing bnsed on planktnnie fbraﬁﬂn1fbra. : Miowopa&jhantaiogy,
o m(s) 213-290. o " |



CYESEIS To T 5 [N

2

sor et ta’—d 3ome

—TT——eT
~

Secornary road

- Track
creack

SOUTH AUSTRALIA

/ \ ~— Poara”
// \\ j dei} e f (
/ \ Hin T , S~ ( :
/ \ ) i I —1 : ;
I \ <A N‘E‘-NA ll :\\g i i \ < U)
\\ - // \QJ o \ 0] 7z N
/ \ Met DORKS T B ) |
\ & / 3
/ \ /
/
/ “Hevoribore {'v Ty /
A ’ )I)In)»:/)n:?'\;a OF Sk L ! \
TS el e ( : / __ ..\. -
‘ " L / R
DAVENBOROLIGH / e
N SR 7]
/ T - // Al e S
2, E L I’ ° m%
CrYOQDE A
l ) ?m’\zy&pAY U e e BT iy / r"‘—", R
Iy / BASIN | RN q‘—' \ \
Hc}/‘-:;’l;;f:r, o ‘:r// Ve 4 N .\‘.\ k\ — —, “\ \
‘ (a ~ ‘\\\ : \,\I AN / \ }
) '« > X, | 7 /
/ £ e . ~_" -
d (‘:/ ' / EL 63 3 :.// yilsa Do, - '\\
LTSV EY7 yrrveok -
qfi/ /\ 0 ! o ’:I ~ //‘,4/5‘/, e Darn "
o i 1
o)) B — A g TRICENTROL [..____ .
& ; yauy | X7 BORE MT 30
s s &
//7 . o P /agrgn,, TgécREENNE%L
T, ’ B VL A
- Ly . gLt an _141511'1153‘6{7_[)()"7:)"7 )
WY=L b ‘ 1 R PR ¢
/ / [5) Gariocks [ i { ‘,‘}:ru [CIE L
/ i peor ) Q) [ i \ + Oearr) \ aio4n
V2 7 T i : R4
/"‘// ;‘L eItire ‘\\ :‘ ! :(
e 2 N
//\ ~— iexrrs \'U'M" “‘:i‘ '<\\1 “““““““““ J\__‘<___-.
fvoatl Tark
Wrrrre Ru‘k” \"
D2y < '
n % /
/ %*\ : =
k Pg‘?"' ﬂr’rnlrv—prﬂ(ﬂ' fance i - -
i .
s ] P
_‘/ﬂmw";.; / e
- Leyer) // L"
J El_ Doundary -
[ S —
7
/
/
/
,/
’
/
/ ; VPR
/ . - - INNOO"
o © n b
[y K a:{ Q
9 i 3
SCALE
KILOMETRES & o . 20 KILOMET RN
[ + | | | 1 o
e 5 A . . res DEPARTMENT OF MINES -—
NORTHERN MARGIN OF MURRAY BASIN
LEGEND TRICENTROL. BORE MT 30 AND MT6
e —— Ko 1 oad LOCAL'TY pLAN

PN AP Drn.on 1 |SCALE: ¢ orovcn g,
OEC TION Ted
GEOQOLOGIAT cd. 73 7 1
Ckd. E)

Exd. DATE :

SO 1y




	Report Book 779 - Miocene Marine Transgressions on Mutooroo - Olary at the Northern Margin of the Murray Basin - 19 November 1973
	Contents
	Plan


