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- Conclusions,
 $he distribution of marine Tertiary rocks in Australia
is restricted to the wastern and southern coasta? areag of the

continent, The rocks represented are of Paleocene, Focene,
Miocene and PYiocene. ages.

Congiderabte mataris? has been collested in stratigrachic
sequence from many Teritary Jocalitieg in recdnt years and the
detailed examination of the foraminifera’ content of the rocks
has ylelded many rtartting disenveries. Until the Vast few
years samples have been collected haphazard?y with the result
that there has been 71ttle opportunity to obtain definite
information of the stratigraphic secuence and@ the vertical range
of the foraminifera could not be properly ~stabligshed bregmse of
insufficient stratigraphics’ informetion, Attempts are now
being made to correct this state nf affalrs by systematic collect-
jon of ssmples and atready much new Yi{ght has been thrown on
varying forsminifera’ assemblages in different parts of the
Tertisry Basin, o . : ’ .

. ‘There 18 evidance of gsonsiderable migration of fsunas
in Tertisry timesg:throughout the world and such evidence has only
‘recently been found in: Aunstrs’ia, It 43 now known that Paleocene
fatmas exist in Austratia but, as in meny parts of the worild,
marine Tower Focene AQeposits fave not been ®und. Probsble
Middle Pocene depngits are widespread chiefly in subsurface
deposits in south-eastern Australia but definite Upper Pocene
teds occur in “eatern Austratis, S8nuth Austra‘ia and Victoria.,
Up to the present no definite marine 0Y1igooene has been discovered,
However, Yimestones eéquivalent of fe® stage of Indo-Pacifie ‘
Tertiary atratigraphic subdivision and probadly representing
Aquitanian of Furpe are kmown in North-West Austratie, The se
beds are regarded as Yow in the YTower MioCene or OYigo-Miocene,
Miocene and Pliocene deposits are widely distributed,

- Two types of foraminifera are used in stratigraphic
correlatirn in the Tertisry - the Yarge species and the smal?
species, The Yarge foxeminifera are extremely vatluable for
regional correlation such as in the Miocene in the Indo-Pacific
region, The snpl? forms, especially the pelaric foraminifera,
are now proving of considereble value as Tong distance ageA :
‘determinants becatise of their abundance and rapid and widespread
dispereal in the seas, .
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In stud:rﬁng-migra\tipn ot‘_:'ffol"aminifer:‘! spe'aiés in the
Tertiary of Austre-ia, two pointa sre outstandings

1« The presence of widely distridbuted Yuropean and Anéﬂcan
~ species iIn the Palecoens and ¥ocene, - :

2. The predominance ‘o‘f.smbﬂue,a_ restricted to tha Indo-Pacific
region in the Migcene and. Pliogene, a "

As regards the first point, the sma'? speaies of the

Psl ecocene of Rurope and America have been foimd in North-West
Australia, Targe foraminifera of Furopean species oecur in the
Upper Pocene of North-West Australia with possidle migration
through the N¥iddle Rast snd India. The essepblage of small =~ .
species in the Uppar Rocene of Western Australia and south-eastern
Austrsiis contsd n many smal'! Turopean, American and New Zesland
species as we1) as certain speciles which are indigenocus to -'
Austratfan Upper Toc¢ene, The Tower N1igooens species from
arts of the Unites Statez of America are extremely close to

Pper Yocene and Miocene species of Austratia and this simitarity
of species has Yead to some aonfusion regarding the age of some

of our Tertlary depnsits. ‘ o

‘A8 regards the secnnd point, the assexblages in the
Miocene and PYioaene of Austratis sre dominated by Indo-Paaific
sprcies, that is species which are found primsrily throughont ,
. the Indo-Pacific region end which are characterigtic of shs'low,

warm water and thrive under ecologic conditions. such as are
found asrociated with coral reefs, Where the waters have been
more temperate and more open sea conditions prevailed, the ‘
smeYver species are shundant and meny of them are present which
have @ wide TateraY dfstribution and Tong stratigraphic range.

- Tn this paper it is plenned to discuss briefy certain
foramini feral species from the Paleocene, RocCene, Migocens and
Pliocene depnsits of Austra’ia snd to show the '?init‘i".of thetir
migration in Tertiary times in Australia, It wi7? Be shown
that certain pevagic species which are restrieted tn certain
feymations and stares outside Australis, have longer strati-
grsphic renges in Austratis, SR

R2leocam,

About four years ago, the writer discovered an
assembYage of smal? foraminifera? species in the North-Wast
Bagin, Vestern Australia, which showed a ¢loSe resembYance :
with an Upper ¥ocene assemblage drecribed by the Yate W, J. Parr
in 1938 from the King's Park Bore, Perth, Nowever, systematic
colvection of samples in the Oiralia area more recently heas
revealed that the samples examined eartier came from heds _
stratigraphically below the Upper Focene imestones conteining

8 and overiying the Upper Cretaceous. The assemblage
was algo campared with that described from the lildway of Texas
by Mrs, Plummer in 1926 and from the Paleocene of Sweden des-
eribed by Brotzen in 1943, Species from both these widely
separated areas were found in the Western Australian beds, The
presence of Parr's Upper Tocene species indicate the long :
stratigraphic range of these forms in Austrsiia for they are
found in sm%nmg-burinz deposite in south-esastern Australia,
An Upper Cretaceous spegies which persists in the Paleocene :
asgembtage 1is . which was descrided by Cushman
from Gin Gin, abou Yes north of Perth, With the incoming

of the Pateocene the genera Glo lia and QYobigering become
vwelY pepresented, g8 repregented Iin Western .

Austratis bp such secies as 1088, y and
W. The number of species of are less
n in the Upper Cretaceous and the commonest species are

Sobigerina $ridaculinoldes

Plummer and G.mexicans Cushman
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A vida!v distributnd form 1n the Pateocene 1s one
. ralated to Brady yar.obtusa. Burrows and
Rolland (now p‘! ac genus and originally
dageribed from the 'rhnn»t beds M ¥nglend which are most probedly
Paleotens). Dr, C'aassner ‘in 1937 *ecorded this zvecies from
the Upper Cretacecus and Paleocere in the Ceusasus. Mrs. Plummer
rneordqd 1t fron the lﬂdnay of Texas which Brotgenh renamed

‘Parr discovered a re} atoé form in the
Fbma of Perth nhich he ca’)ed nil
var, s and which has av¥so been f
badz o ralis, - \ SIS

o ’ .
‘ . Fresent Mdieations are that beds of. marine Tower
EBocene do not occur M. Austratlis.. However, MiddVe and Upper

- ®ocene deposits are fairty wldngroad aspeciﬂ‘v in south-castern
: Anttra‘!a, with n conlidnrave thicmess of pro ab‘!o ¥idd1e Xotene,

The Tocene 1is repmnntee by two msin 1ithotogieal

. types 4in Austrp’la, the ealcarenus type an! the arsnaceous type,
The foreminiferal ssremhlapes arr controtlad by ecotogic or

'facics gonditinne representod by theaa "‘thn?ogice‘v ‘types.

) o Lacarenus roo *ncka_gﬁg_g. Calcarenus rooks of Focene
age occur m *he GirsYia-Cardabia uwrea ehd ut Cape Cuvier in

North-vest Austra'ip: at Chrictie's Pesth nnd In c?1iffs near
the mruth of the omkepa~inrs Tiver, Port Hoarlunga, slong the
. Onkaparings ¥iver at FosrTunga, in the c1iffs at vaa‘jn Reech

Blanche Foint and at A1ding» enﬁ the Mt. Cexbier arsa in Sout&
- Austratig; - at Portland, Jehenna River, Brown's Creak and
Castle Cove In southwwcstprn V3 ctnria and fron Bel?'s Read)and
east to Tornusy in Vigteria, Calcsrenus rocks are also found
~ 4in gvbsurface mections ss around Perth, in bofas in the

. Mt, Geubier area snd st Portisnd rnd 1% is orobable that the
so-c81%ed "Niceceous sepies” in the Gippsiend bores in south-
‘eagtern Victorie wil? be 1ne1uded 1nth1s grovy of PﬂCrne rocks,

The ca) esrecus *ocks @ ntain both 1arge and sm’l‘! ,
forsxinifers, The miarofatna in the Yimestones in the Girad ia-
Cardsbia ares and at Cepe Cuvier in Nowth.Pest Austrulia shows
e marked differsnce from thet found In the Yimestones 1in south-
stipteTn Austra™ia, The differsnce da that, in the North-West
Besin, ihe assenblage is dominated by Yarge Gormninifera with
whigh are ausnciated numerous sza’d speacies, '~ Yarge penera

ruch as iecogveling, enamsm més.;m.‘m.im %ﬂn
snd W hsve not yet been fo n Austra? 13 outs

the North-%est Basin, The specles ¥Yecognised indicate clhiefy
an Upper Yocene age but it 12 passible that come cf the Vime-.
stones are aquivalent to “e-b% stage of the Indo-pacific
wletter" alassification whieh 1s Kiddle to Upper Tocenz,
nrepence of forms zimitar in Ruropean specler in the Yiddire
rast, India, Tndonesia and North.west Austraia gugzests that
nigratien o} tpeglecs came from a westerly direction, Pew
Yuropegn species of the Yarger fu-an'!nifera oceur In America,
but “the Americsn species of : iz spparently
present ¥n the North.Wegt Basin, na_and

are not cammon in Forth.vest Australia but “he =2pecles hat
are presont are cloSely alvied to Indo-Pacific forms.

Based on the evidence available at the moment, it
oppnrs that theses genera of Yarge foraminifers do not ogcur i
in south-eastern Australia, Conseauently a proper correlation
of the Tocene bedt of the North-West Basin with thoge of
touthecastern Austra’ia, war imposaidle to make. However,
-quite recently, two mdeutmy Yarge forms, namely Wﬁh
amA ngéng_},? sp.nnv., which oocur rather sbundantly

n Upper Pocene deposits in south-esstern Austraiia, have been
- found in the North-West Pasin in association with the above

pentioned large foraminifera, ' They now form the 1ink for
corretation ~f these widel'y separsted areas. It iz a'so

known' that both Yigtoriella plecte ard Crespinalls sp.nov.

Palrocens




occur in south-eastern Australia, in *ocam Peds together with
the widely distributed ‘Americsn Upper Rocens species ?H{mm
W Cushman, The new and most interesting fac

esta through #ecent work, therefore, is the proof that
in the Tocene beds of the llorth-'lnt Buin a1 though their
fauna 18 dominated by Indonesian foyms a transition has taken
ptace from the Indonesian province to e typical south-eastern

Austrsiia provinges, A simidar transition is estabrished for
the south-eactern Australia provm(:e batween the Australian

forms, such as W sp. ROV, |
and North American forms represented by

Wu described hy Chapman in 192‘!
from a bore near Bind Roo rquay. Its importance as a )
gonal species for the Uppar Fogene in Australia cannot de

underrated begsuse of its adaptadivity to varying ecologic
conditions, It apparently thrived in warm, clear woters

in which 1imestones were derosited as wel1 as in more temperate
snd more turbid waters in which calcarenites were laid down,

As regards g%g}ll 8p.NoV,.y 18 has on'y been found in
Yimestones. orns are most probedly indigenous to the

Austrs‘ien Fnesns, However, the adaptability ode
Dlegts permitted 1t o nizrale az far as Gippslan sou .
eastern Victoria but QW_J_L sp.nov,, so far, has not 5
b en found east of the n(a srea, South Autrn'h

: Bmall !‘onninifora ocour sbundantly in the Upper
Focene ca’csirenites in the bores st Perth and in surface
outcrops in south.western Yictoria., They sre commen in the
Timestones in B8outh Austratia snd in the North-West Basin,
Many speaies are referable to Facene and g few to Lower
OYigocene species of America md Rurope, hhd > Tooene
species from New Zealand are also vidﬂy distributed, The
nost charsoteristic assembvage of species, hrwever, is that
described by Parr from the King's Park Bore, Perth (Purr '!938).
This assemblage is widespread In Bouth Australia where 1%
found in bores M the AdeYaide Besin, at Toomlities at ?ort
Noartunga, and in the ocliffs at Maslin Bexh, Blanche Point and
ndmy. . 'In Victoria 1%t is present 1n the calcarenites
at J Rivorhnrm'u Creek, snd Castle Cove in the Otway

area and in the Bird-Rock-Point-Addis section to the east,
Epecies described by Parr from the King's Park Bnre, Porth, :

am found 4n wide?y aepuntad areas incYude Ciblgid ’ 8
‘ Joconyex . w-t ke c:v" f'ﬂ'mm -
ensis, Susmbetina vene T'“ var. ‘ P oborotalis chapmend,
ANORRI AN D@ Em m'\ nH & m - o HTH

o hty var., yegtralier « Amongs e 1n areatlng po agic

specles dn bed from New Ze2vand and un'ioa and found in

) st in and the Middle vnt ( Cramsdale,
‘!951). It is fmroasidle at present to. suggest any one
‘direction of migration. and :

were desoribed by Mrs. Plummey from ¢ way ( a’ooccno. o
Texos and seen %o range stratilraphlca"]y higher in Australia
than eYsevhere, .

' The nurat:lon of W is of
considerable importance begsuse occurs pper FTocCens
derosits in so pany parts of the world with 1ittle change in
ihagc Bronnimann (1950) thinks that the vnrhty

ituted by Parr for the Victorian form at Johann ver,
Brown's Creek snd Hsmilton Creek, iz on'ly a sYight varimt
of the type specles, bdut x\upecta that another Americsn specles

4 a‘tso present. The discovery of the species
at Nes Beach, BlanoMe Point, South Australis, by the late
¥, J. Parr lhorhy before his c‘eath, and the more recent
discoury at Bird Rfck, Torquay, Victoria, have done much
to confirmm an Upper Focene age }or the b«is in these loca'ities
which previocusly had been regarded ag either Nligocene of

VeArIVnS
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Another sma’? but dist*netiw Upper ¥ocene assemblage occurs at

Bisd Rock and Includes ina_torguaver (Chapman),
'_,'d'!' 30 ens rﬁspin, l'M‘t. QYDACNOREY
- Cesspin, O mum crupﬂn arcking gYencoenss hapman
‘snd Crespinh and D 1v Bte apmsn) , There 2. no

ovidence as vet of f on of any of these species beyond
south-esstern Austraia other than Immmm ahieh

hee n'ready been discuned.

2. AXe n?gggg! Eg gk';*m.,,a Tigrﬂtic sandstones and
a:htatonoc occur in the btase of some of the bores in the Perth.
area, "rstern Austra‘iaeg 4in bores at Noorilands and in the
NE, Bambier arens in £outhwgas®rn South Australia;  in the
NeYson Rore and Dartmoor bores in muth-western Victoria, in
tores in the ¥allee end iIn Gipgs’and. Outcrops ocaur in the
Angleses and Dartmoor sress, all thne ocourwncea are now
repgarded asg Middl e Rocene in a(a. (

m aM oocurronoou,' except in tha Hooﬂmda Brown
Cona? dapouts, the roraainifarn'l easembYage 13 dominated Yy

thc enus Cy we]l~lnown species Wﬂ
dely Aistr ted as it 418 found in New Zea? America,

'rhe beds contsining gy&;% are approximately 4 »y300 feet
thick in the Nelson Bore on the Glenelg River in -outh-eastem

Victorina,

The 11¢n1t1c sandstone in the Moorlands Bores contain

W 5emu descridsd 8torrs Cole and Bermudex in
rom fno Middle Focene of Cubs, This genus 18 also

present in the cs'carenites ot Johanna River and gt Fisherman's

steps, south-western Victoria and at Port !Ionr' unga, South
Australia, ‘ .

) nl L A .
Aceording %o pnunt know'hdge no nrim deposits

of definite 0VYigocene ag~ oceur in Austrrn ia Bu: Miocene
vocks are widely distributed, The Miocene foraminiferd
eassenbYages are dominated b species which ogocur in assembd” ages
~ throughout the Indo-~Pacific regirn-and which are found 4in
depoeits which have bean taid down 1in warm, shallow clear waters
associated with coral reefs, The writer ’us discussed this
probYem in different publieations (Crespin, 194, 1950),
Stratigraphic work ont messured secti~ns in the Capn Range,
North«West Auztratia during the Yast three vesrs, hag hetped
- to cYarify some of the roblems that had confrnn%ed the nriter
~and it 3z now possible to trrece the easter'y migration of certain
gpecies of the Yarge and sma"Y foraminifera from the westemn
Indo-Pacific ‘region to the south-eastern corner of Austrslis,

It seems sdvisab'e that when studying thr Miocene stratipgrmphy
of Austrs)ia that one should be gonversant with the Miocene _
etratigraphy of the Indo-Pacific region in genersl, With the
study of the Yarger fnrahinif‘en it 18 possidie to apply the
"etter' classification, _

A migratinn of mdo-?acific speciea from Indonesia
south-eastward, 18 suggegted by the distridution in Austrslia
of thﬂ fo“owing foramini fcrn;

Y. Fwlexidina

e, S o,

3.mmnmm_mxsmm

4, Many sma'l foraminifers.

Yo The well-known Indo-Pscific "Pem" stage foraminifer
W, in AustraTia hasm'y been found so fer in the

Vest Basin, Yestern Australis, TVimestones containing

b craapin, which with X, 41)1atata var,
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tidoen shensis, is mo of the Yargest ranidomﬂluo In ‘the
Ind o-Fnc!Hc"'m"" gion, are to be rlaced in the Lower Niocene or
!ggr O0ldgocene (O igo-mocone or Aquitanisn), Anociated

v

an I&ogncﬁgc species wgg g hes not geen ¥ ﬂ ! Aua&ra‘!

ia
out side the North.tiest Basin, The absence of and
el.sewhers in Austratia, indicetes that
. o1% go=-Miocens seas 414 not nxtend in Austravia '
beyond ‘the North-West Basin or that  thase typical Indonesian
forms have reached the Yimit of the distribution in e nouth-
eaatem diroctinn in the North-West Basin.

2, W is present with Win the North-
¥egt Basin appears in abundsnce en'y e overlying

Al o A 11leltones whe re e?so the first b11otepd make theliy -
first appearance. has nn een 80 far in any
Tocality between the or -w@st asin snd south-eastern Austra’ia,
It 18 very common st Hamilton in Western Victoria, ' FPrmm there
on g0 the south-eastern portion of Victoria, 1t occurs In many
Yocavlities in surface and subsurface sections. W
however, appears to be restricted to the North-Wes$ Basin,
fersminiferal famna in Viotoris 1s dominated by my_m_p_u

The Indo-Paeific species )
e, dor, Bl et
u oria Y are replac y
as been fo ‘ » Cape Fange 1 oS, ar as oan be

ascertsined the sugenus m‘% doninated the 014igocene and
the Yower part of the Miooene in rurope and the Indo-Pacific.:
The. :ubgemu ‘dominated the NMiodene sssembdlages

in ruroga ut su m_mmgém 18 apparently
restricted to mdglho:!ﬂc Niocens assemhlages snd became the

exclusive suljgenus when Indo-pPacific bathymetric and climatic
conditions reached south-eastern Australis.

- AS regards ' in "f* stage rocks, tho
Indo-~Pacific species Tan which 18 found in the
North-West Basin 1s replace Victoria and in Bouth Austrstias

Crespin., And it 1s of some !mportance that

Ke ﬁg’ l€uga genera % and do not appear
in sny assemblage bayn e North-Vest Bas
ocours in New Zepland but I sm inclined to fhink at this

important Indo-ho!fic gonnl migrated to New 7envand via
New Guinea.

In the MW' horimn in Vidtoria, 1t is found
thet although the specles have many of the specitio characters
of the Indo-Pacific ferm, in the long migration from the North-
vest Besin, Western Auotmﬂ!h to south-eastern Austrilia, some
of these diatinctivo chlraotara were Yost and 1t is nnticeah’!e
that when one compares the Tepidocyc'inae of New Zealdmd with
theose of Australia the Mfluence of Indo-Pacific ecological
conditions 4id not extand very markedly beyond aouth-eutern
Austratis,

3. ‘ Prodbadly the nont interesting species of the Miocene
asremblages is W desaribed by Schiumberger
in 1893 from OY on Ba ictoria and which has

become an important zonal epocaes throughnut the Indo~-Pacific ‘
region, Atthough 1t is recognised in “e" stage 1imastones

in Java and Bomeo it has not yot been fomd until “f" stage:
in Austra‘ia. Further work in Viotoria may show that it ranges

a 1ittrle higher in the south-eastemn part of the continent, .

The most easterly occurrence of gm%m in Australias 12 in

Skinner's section along tha Nitchell ver above Bairnsdale
in goutheesstern Gippsiand where it i3 scarce. It has mot
been found in the numerous bores in Gippstand which passed
through the {gmm% horizon, It occurs in some abundsnce
in some of the Mal res in western Victoria which are
inctuded in the "014 Murray Gu1f" area, the eastern limit of
which marks the most eassterly extenaion in Austratia of typiocal
Tndo-Pecific assemblages. (Crespin, in Gloe, 1947)



4, In 2e¢" and "f" stage *‘oo!u in Austrﬂi siha']l forsme
inifera are very common, In the North-West Basin there is an
inter-mingling of species desgribed by Te Roy and others from
Tocavlities in Indonesis and other parts of the wettem Indo.
Pacifio region with thoss descerided by Chapman, Rowshin Parr
and Heron-AYlen and Tartand from south-nstom Australd s,

Epecies described from Indonesis and the western Mdn-Pacific
region are exgeedingly Tare in south.eaatern mutra‘!im

uue-b?agu but: such froms as snorbul ine?
Ve rriciy] » JHH&H"ITN g - . ‘ '
T I boeiZary and 1o pxtopun henktvanup which are cammon

mbms. ‘horison at either Datessford, Bamilton or
Gippatsnd, are weld4 pnnntod in the. lorth-ln% Basin

aue-b‘!‘un. It 4% a feature, however, that '

| ‘ W 88 well as

' ecreau abundance as the eastern margin o
ocens au 18 reached In. Anaernh. G‘A,.hg‘&bing and

“'5‘“‘?‘“'“ are very searce in the p{a its

and so far Crespinella ughonifera he

been fo east of
"t@srﬂrd, N

There i85 2 Grean colonrbd Yimestone containing the |
sratioss o Aveiiyr g deehins, Mylpiinn i
ahid numerous smal?Y e a ﬁop [ ata in the

- North-Nest Basin, This sssemblage occurs in }n iatone

"of simiter 1ithological chnraotot“g that in the lorth-ue:t : .

" Basin, st lo8a1itigs on the Nullarbédr Plains, in a moderately =
frisble cream u-{atono in sudesurface dopo-ha in the Mo‘.uido .
Basin and In eimilar Jimestones whigh become rather sandy, in
bores in the Mallee, western Victoria. This nsochtton is
not found east of the area Yzst mentiened which, as alresdy
stated, mogt probably forms the eastern Vimit of typicel

: mdo-ruit ¢ Miocene qohﬁiﬁonn in south.eastern Mutraua.

" The wide. dispersal of sig'ler species which are
spparent'y indigenous to Australisn Miocene sssemdlasges is
further demonstrated bWy the occurrence of some of then in thc
Mipcene of New zealmd. Such forms- as _ ’

an
| are o n ew Zestand,

" As with the Mlosene, Indo-Pacific olimates strongly
inﬁmoed the Pliocene ls'u“'aru in North-7"est Australia snd
in the Adelpide Basin but the P1iocens deposits in Victoria

suggest nore temperste bBut stiv ahﬂlow uter condttiona.
nm ghallow water 1 m auoh o8 Marginon _

marked change §ifiithe nnnb:ue of species Montn that the
warn Indo-Pacific waters 414 not reach beyond that ares. BSome
Victorian Pliococene (xaunuu) species such es the restricted
species Flintir and 1onxer rmginc up.cies such as
aixe “and @Raypl \i aerata are found

Y age - » west, but
ror tho most part the specau m tho vzctorian deposits are
much smatller in size than tloze in the Adetaide Bnin and
North-Yest Basin ¢aYgarecus nndston“.

© Thig regressisn of wsrm-water fsumas in the Pliocene
is marked by a further regression to the west in Pleistooene
and Recent assexblages. :

m cono'!usiom regarding migration of foruinifcra
in Austratlia aret- ,

Ye Theroe s deﬂnito evidence of wor'!d-wide d.uperul
of sma') specles of formminifera in the Paleocene and Tocene
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assend? azes with e 11imited nicrntion of largey rol‘uinirorn.

Species of W:M W}_ﬂm appear to We world-wide
in their dis on sp o W and A1veolins
1fie To o

are more closely reYated to .'mdo-P.c

2. The vor‘!d-udo distrﬁuticu of [T TXAR petuic species 1
in the Upper Yocene 15 inddcated by the recent discoveries of the

Americesn species W a% sovera) Yocalitiles
“IN southwestern Vis toria and its kmown oeourrence in the nddu i
Fast; of other npociol a\\oh at Do

3. | The nwarent fcqtriction of eertain speoiea such as :
W and nmm:..u sp, nov, to AustraYien prer
Pocens depos .

A, '!‘ho offoot of :mdo-?aeitlc climatic and bttlvmtric
oond‘!tions on Miocene and P1iocene foramin!feral asaemblages
“throughout pustratia. The eastern boundaries of such influences
can be traces throurhout the Miocene deposits in Australia and a
regression of thesa conditions 1is ‘ncticsame 1n the Pliccene and
even in Pnictoaene nnd m;mt times, :

: The restriction of the oocurronu of By the
nnoﬂmt "e" stasge genus and W 4.9 Species
restricted to “e" stage, to the Nor ind fcates the
1imit of the tmur‘asl of Ta" gtage larger foruinifen dn
Anlt””.o

6, . The restriction o’f ;
and the wide-spread distridut
Vest Besin snd in south-esstem Austrn" 8y
differences in spegific characters in Lep :
4n the Worth-West Basin and south-eastern Austra

; to thﬁ; lorth-\'lnt Basin
) a in the North-

~the g1ight :
Ra - and mzmm
\Q’-

7e The wp pearance of . in "tﬂ atuo
in North.-West Austravia rather n "e" stage ne in the Indo-
Pacific region to the wrst and the possibitity of the species
renging into *fa" stage in south-eastern Austre’ia, %.m.vs.hgx
is gormon in the North.egt Rasin ané in the Adelaide Basin a ‘
in the ¥alvee =md Wimmera of mmtern v:lctoria but scarce in
aouth—oaotnra Victoria.

8.  The math-eastern bcqndary of 'cypiea‘! Indo—?acific
conditions in- the Miocene in Atstrn*ia is aleng the eastern
margin of the old Nurrey OuwYf which runs in a nore or JTess north-
ey direction through the Wisxmera snd Mallee areas, This fact
nu been proved by dBorings., .

9. The south-sastem. b&wary of typica" ‘Indo-Pacific
warm shallow water conditiang in the Pliocene 18 in thr Adetaide
Bagin snd In the deposits southward to Aldinge, There is a
pi¥ed »regresaion In tis Nlivoene of the warm shallow water \
conditione of the Mlocene, westward from the Mallee and Wimmera
areag to tha «da"aﬁde !!auln nnd the area to the south,
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