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FOREWOJm.

This Bulletin prosonts tho rosults of dotcdlod studios of
tho Tortiary marino soguonco in GippslGnd, Victoriu. Most of tho
informntion usod in it hes boon obtainod o..s 0. result of scout drill­
ing jointly by tho Victorian and Gonnnonwo0..1 th Governmonts nnd oft
wild'ca.t drilling by privnto compnnios;. T,hough pr,imarily a detailed
study of a 10000.1 problem, the results, c.annot f'£:'.il to he-ve 0.11. import­
nnt bearing on the strntigro.phy of the Terti c..r y' rocks; in the
Australo.sinn region und tIllS: in turIlD will to.e,ili tnto the study of
probloms involving po.lo.eogoogro..p~v und corrolo.tion with,oxtra.­
Austr8.1iGn c.rees., The results will [':.lso have en importent boo-ring
on c:. mc.jor economic problom -, tho soc.rch for oil in Austro.lic..

There ere meny exposures of marine Tertiery rock$ in
Vic.toric. which c.re eesily o..ccessible for deteilod. stud.y, but no­
where 0.1"0 thero outcrops exposing more then limited po..rts of tho
complete sequence. ill gonornl, dips in tho TertiC':.ry rocks are very
gontle.' Workers on tho Victorio.n Torti~rioa h~vo thus been obligod
to study 0. lo.rgo nmnber of soctions, whoso stro.tigro..phieo.l position
a,ould not bo domonstrc~tod oxcopt by c:o:mpo.riIi!OlUl of their fossil
comtent. This method has fundamental weaknesses COIDrnon to all
s:arnpling. It cannot be known to what extent the section studied
i$ repr,esentative of the formation; a fossil which more extensive
sampling may reyeal as having zonal value may easily be missed and
f'aunal differences due to facies changes; may ho' misinterpreted.
For these reasons serious errors: have been mo.de im the jux.taposi tiolJl
of some parts of the seg.uence nno. the resultc,nt nomenc.lo.ture has
been~satisf'actory.

T.he very factors; which mili tate agc..inst good stratigrap!J.,­
iO-8.l results from the study of surface sections, enable the records
of drilling operc.tionE' to be acc.epted with confidence. Thousands;
of feet of core drilling huve ensured adequato sampling of the
foraminiferal content of tho beds and have doter~mihcd their struct-
uro and order of succ:ossion beyond doubt. The eXDIDinntion of
thes:o . cor08:; hns boen one of Wuss Crespin I s. duties in her posi tiolI:
of Commonwealth Po.lc.eontologisto fu this work she has always kept
before her the necessity to bring together her results; in. 0. unified
picture. The suspension of exploratory drilling while the Lakes;
Entrance sha:rt is being sunk; presents a convenient opportunity of
reviewing past resul ta, as has peen done in this Bulletin.

Planning a work o~ this scope ineVitably led to a review
of the whole question of strutigro.phic,o.l nomenclaturo. There' ilBi
no thoroughlY satisfc.ctorY' systom of classification o.nd nomen~lo.ture

of- rock units;, but tho 011.0 put forward by tho .Americo.n~ Ass'OciutioliJl
of' Petroleum Goologists in J'uly 1939, goes; neo.rest to s'o.tisf:ying
most reqUirements. The adoption of this system rcquire~ the use
of lIformo.tion" Clnd Ilgroupll in senses foreign to normQ.1 English and
Austro.licn usage, but thi.s is:' Q sma.ll mutter c:ompo.red w'i th the
l1dvcmtc.ges go.inedo It is not propos:ed to go into this in any
detc.il now, since the problem is fUlly discussed in the BUlletin of
the Americo.n Association of Petroleum Geologists, No.7, Vol. 23, 1939,
W.lrlch is C\.vailn.ble in Australia.

Two points only will be mentioned.. The terms "stage"
0.11.0. "substo.go", which [,1'0 not used in the A.. A.P.G. scheme, ure well
ostablishod in Austro.lio.n literc.ture genero.lly nnd are vcry eommomy
used all ovor the world (espec,io.lly' in descriptions of Tertio.ry
s:tratigrc.phY) und to o.ttcmpt to cJ:)['.ndon thom would cc.use confusion.
Moreover, it is, uSBful to havo time units., of lowor ro.nk them serios!
for pUJ:'pos;es' of corrclntion o.nd tlus cc.n be dono without difficul t~·
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The foregoing changes. have been rendered necessary by the
growing disharmony between the accumulated facts and the existing
e;lass,ification. All are believed to be soundly based.

The torm "'Anglesean" has been retained for the lignitifer­
ous stage at the base of the Gippsland T.ertiary section though Q..

good caso could be made out for reversion to Singletonts origin~
"YallourninnII 9 a. name which instantlY' suggests the main li tholo,sical
feature of tho sequence. However, since lithology i$ the basis
upon which formations .are nomed the term "Yallourn formationH s:crves~

the purpose ade~uc,tely. Using evidence available, S~ngloton

o..bando!Ilod his term "Yallourniun" on thli sound ground that timer
intervals; are best defined by referenoe; to marine sections. It is
interesting to note 9 however, that in the eastern part of the GippE:v­
land basin~ lignites were laid down in a marine environl1mnt, and
recentlY~ marine foraminifera have been identified by Nuss Crespin i~

lignites and ligneous clays~ (at Boolarra and Mirboo North), which
can be rolio.bly correlc.ted with the well known ligni tes of Yallourn
and Morwell.

Miss Crespin shows that the faUl1.U of the Anglesean;
J'anjukian and Balcombiari stages are closely related; and she regards
all of these as stages of tho Middle Miocene.

R'.ecausG of the necessity of presenting results in the most
economicnl wa.y possible during 'wartime, this publication is issued
in ronooed form. frhis method hC'.s imposed some unavoida.blo rQJ-
s,trictions on the presentC'.tion of tho distribution list of fossils
but it is hoped that after the wb.r, this Bulletin will he printed in
the form of previous puolications in this series.

CAJ.'iIBERRA 0

lO"h.~ugust,1943.

H. G.Raggati1
DIRECTOR •... .
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1. :gfTRODUCTION.

The stratigraphic sequence of the Tertiary marine roeks
int G'ippsland am.: postuJ.atecl in thia wor~ is; based not only on the
palaeontological investigation of surface seotions but on an
intensive study of bore cores" which have been made ava.i1able for
examination through the extensive drilling o~erations that hav~

been carried out in the search for oil in that regioru. Although
the I>il:'csenc.e of oil w:alBi proved-in the Lakes) Entrance area in ].924;,
an intensive drilling programme was not proceeded with for aome
yearlBi•.

~he results of the information derived from these &U~
surface operatious;haliL made it necessary to rec.ons,idel~ eertain
features in the Wictorian Tertiary stratigraphie se~uenc~. Where
possi1'J.J..e such considerations; have been wb6otantia.ted by evidenca
from aurfaoe sections.

. Until recently the various stratigraphic atages in the
Wietorian seq,uence have been 'b'ased primarily on the mollus.ca. 'JIhe::
zoning of the Tertiary beds; in Gippsland. has, beem determined, in
the main, by the foraminifera. This method is: of es]t.:ecial value;
in respect to subsurfface sections because the Miocene sediments are
for the most part, unus,ual1y barrem of typical molluscan shells.
!he fau:r.naJl assembiLage is domina.ted. 1Ju bryozoa. ll[ollusca. are, well
reItresemted in the.: Lower Plioe.eIre sections. Li thology is> signdjf­
ieanrt im lmiI21lY ~.ses;.

The area under review takes the forn1 of a scalene tri-
angle as illustratecLin F'ig.l. The northern siide, which extends.
for nearly 100 miles~ from the Snov~ River at Orbost on the east
to the borings. in the Parishes.. of Bundalaguah and Wurruk Wiurruk om
the west, i60 bounde.d. by. basement rocks. The western bounda.r~

pasaes."::'.40 miles south from the Pariah of Bundalaguah to N'o.6 E£ore,
Parish of Woodside. ~e south-easterm boundary extendlli3 from No.6
lB'Dre, P~X'j.sh of Woodside ea.st for' about 100 miles; in the diree1tion
of. the Ninety Mile Beach to Orbost.

~'a1aeontologieal examination has been made of material
from 71 bores) involVing nearly 9~,000 feet of drilling. ~ese

,bores have been put down by the Victorian Government in collabor­
ation. partly with the Commonwealth Government and partly witED.
various pl"ivate companieSi engaged. in the sew:'ch fOl~ oil. Moat of'
the cores: have been personally investigated, not only in the labor-
atory but on the bore sites. At the same time the majority of
aurface s:ection.s available have been examined and. oollectionls ot'
foSsiliferou$ material made. Wnfortunately the above footagQ of
drilling, does not include that of the actual numbel" of bores sunk:
im Gip:g.s.land in recent years, a.nd as a res.:Ul. t valuab1.e iIIiformation
1& misSiing in. some a.reas. In most cases aore samples; were taken
at ¢very te:rm. feet by the dril1.er. Personal visits have beel'll made
to many of the bores, where further c.ollecting was done s:o as> tOJ
bridge over the gaps between the various atratigraphieal horizons•

In this review the various stage$ and, zones will be
dis:cussed and the results applied to surfa.ce and subsurface :rections
in difff'erent sectors into which the. region has, been divided.

][n compiling the data., it has been nec.essary to revise
the names of fos$il$ listed. in early reports, owing. to reoe~t

changes in nomenclature. ~s; revision has not been carried. out in
its e1illtirety, as it i IS> '\mISat1st'actoI'¥' to al ter the generic mme o:1r
one form un.-til the whole group has been investigated, and., al.so,
contim.ta1. alterationS:! in nomenclature baffle the pra.ctical worke1l'e
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~he letter designationSo given to various zones; by CC;hapman and.
Crespin in 1932 have been abandoned. IDle $t rat igraphi <t; sequence
shows a slight variation from. that put forward. by SJingleton in
1..94:1. One new s,tage and two new substages have been iwtrodueeCL.,
wi th further su.l:Idivimon of sllbs.tages in z.ornes; and zonulelL

2. DEaCRI:eTIONOFSEGTOR~.

T.he detailed study of bore (£Oreso in the Gippsland Tertiary
basin indieatea that there are four distinct sectors;, each seotor
having s..ome characteristic. feature, based on variation im aeM-
mentation and in fOSS:iil corutent. For cwmvenienc.e these sectorfBJ
have been given the following designations, the limiting bores; ana
outcrops each being those investigated palaeontological~.

lie Laltes Entranc.e Sector.
II. Prov.'j.dene:e Ponil.s; Sector c

III. NIerx'J.maru' $> Creek SectoJT.
IW. Ni~ety Mile ~each Sector.

The boundaries, of the sector$ are Mown in Fi€k:ol., each
one 1I:eing disQuS.8.ed in detail. in Part 9.

III Lakes Enltra!1;c~ S;~~.t2r (Fi~41.. As no marine TertiarY'
~eposits are known a~ present east of the ShOWY River, the ~­
combian depos.i tSi mear Orbost are - taken a.$ the ea stern boundar;w off
the sector. lit is bounded on the. north by the ba::reIiltent rocks
aru:.dL on the west by the :tl~cholson Ri-wer in a line thence to Eag:D..a
Point. !he cO£lstliIlle forma the southern boundary ..

!he lJ'J.hara.cteristic feature$) of this, sector are -

( a)

(b)

(a)

(e)

The presence of the type section, for the Kalimnan
s,tage at JJeInl.'l1;Tt s Point, Lakes Entrance. .

']he standard. subsurface aectioIlJ. for the new a,taga
niJ\[itchellian" is, located in I'fool1 Bore,Ph.Colq.uhoun.

The extensive outcrops; of Balcombian beds in:. the
eastern a~. northern portions.

1'11e richly mica.c.eou6:> marls and glauconitic. sandstone
(~artially oil-oearing) in the ~anjllician stage.

The c.omparatively shallow depth, conwared with the
other sectors, at which bedrock i~ reache~.

II. Providence E-ong.L~~ctor c.:f.~) ~ Thi s $ector has;
derived its name from Providence Ponds Creek whi.ch traverses the
cenxral portion of the areae It includes all outcropsiwest of'
the Nicholson River and along the MJ.tchell River? together with
bores extending from No.3 Bbre? Ph.. :E£airnsdale «(Gobbler'm; c;l"eek)
on the east 'to those in the par.i~hG$ of' StratfordL.~ lBlundaJ.aguah,
andL VViurruk Wurruk on the w.e S5"b ..

~he feature$ of this sector are -

(a) ~e. extensive cliff section along the Mitchell River
near BairnsdWlle?containing large echinoida-,
bra:ehiopoda and mollusca., and b elon-ging to the;
lWale.ombian and Mi tchelliam stages>. .
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(b)

( c)

The development of an ro~gillaceous.facies: in the
Mitchellian stage in bores west Of No.3 Rore,
Ph.Rairnsdale, in which a rich foraminiferal and
molluscan assemblage of' Balc.ombian speeies is;
intermingled with Lower Kalimnan forms.

Abundant mollusca of Eal.combian speeies associated
wi th Balcombian foraminifera (Lepidocyelina,
Q,yclo~eus, and Austratrillina howchini) in
Skinner IS sectioI1L, Mit~11ell River.

( c)

( a.)

(b)

"

III. Merriman' $; Creek H,ector..Qig .. 6.). !his, sector extends
from No.2 Rare, Ph.Glencoe s.outh to No,,5 Hore, Ph. Woodside and
east to the Lak~ Wellington Bore, and. irucludes several Quarrr
sec.t i ODJS.

The characterist:ic features: of the sector. are -

~a special development of Lepidocycli~~. and. C~c~q­

elY.l(eus im the Baleombian stage.

T.he presence of the type locality for the Longford.
SJubatage at Dowd' s; Q,uarry, Longford.

'fhe presence of the type; localities: fOl~ the zon.u1.es
of the Batesford. SUbstage at Brock's. and McCOll's;
quarries.

(d) The occurrence in bOl~es: of thick sections of ligni t­
iferouSi sands and bl~ovm, coala.

rw. Ninety Mile Reach SectQ!....i1'ia~). 'JIhis sector incJ.udes
borea that have heen put down in an area adjacent to the Ninety
Mile Beach; extending from No.4 Rare, Ph.Darriman and No.14 Bore;,
Ph. Giffard on the west, to Nool Bore, Ph. Boole Poole (Sperm
VVhale Read.) on the east.

The charaeteristic featurea of the sector are -

(a) The. marked. thiekening ofsedimcn.ts in the Ba1.combian,
Janjukian end. .Angle sean. stages as compared. with, the
Lakes; Entrance sectoF'.

(b) The occurl1enca o:t typica.1. Jan:jukinIll foraminifera iI:1l
the. Balc,ombian up to the: Retesford SUbstage.

(~) The scarcity of molluaeoo1 shells: in the Miocena:

(d) Ahsence: ofl outcrops :r.or comparative $t~.

3. S;CHEME. OF CLASS:IFICATI0N: M-l.J2, STRATIGMPHIC I\lDMENCLATgR.'EJ.

The aeheme of classifiea.tion of stl"atigraphie units.
herein suggested for the., Tertiary marine sed.iments, in. G·ippsland
(T.able 1), -is: based. on that used. at the present time. by American
WQ,rkers", Kleinpell in his; t.IMioce:n.e SJtratigraphy at: Ca.liforniatt

(193;8.), and Be-henck and Mu11.el" in IJ:Stra tigraphic Termiruology~":
(1941) used. a method. which can be ideall~ applied. to Victorian
f[;trat1grap~, while the .American Assoc.iation o:r Fatroleum; ~QJLog~
is-,tSi, l"ealising the chaos; whic,h surrounded the m,tra1t1graphic
nomeniclature, iII!. Jl.939, compiled. a set of rules upon which futur6l
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wOl"k. wns to be bas'cd.. The:. terms s.erie.ff¥, s;ta~, fqrmati~, ~,
and. zonule., vrhi ch are used in thi s work, wel"e also defined..

!]he beds in: the- Gip:g.sland basin mve been ditided int:Q;
fi -we; Sitages - Kalimmln, Mi tchellia:rD, Bal.cA)mbiam, J"anjul-eian and
A:nJglesearn, in dowmmrd sequence. 'Fhe Balcombian lIRS been divide.:d
into three substages, BairDlSdale, :Batesford and Longford., wi:..tb.
f.tl.rther subdivision into zones and zonules. P'om" formationis are
recognised, namely, Jonuny's; Point (Ka1.inman), G'iPl?sland limestorn.e
(Bsrlcombian,), Lakea, Entrance (eYanj;uldatll.) and Yallourn (Ang;L.e;sean.).
The ma.in classification combirn.es features of the. two put forward
by" SJingl.eton in li937r' and 19U respectivelY.

In 1-935 81ngletonused the term wWallourniaJ.ll" for the.
"fl"eslJ!vmter sands Emd cJ.ays in pal"t carbonaceous in the Sal<a -
Longford. area. in East Gippsland"". In 1941.., he reply-ced this; U2...111e
by tr:1U:Dg1esean'·t. (p.25) at the same time propos,!ngt;he tel"'!11~ '·ty..aJ.l.o'W'n
Serie5't for' the beds; in Gippslnnd. T.he torm n.yallournian.u, is
ideal]y suited.. to the boJ:!'c sectio:zm in Sectors, II~ ~III and Dl wb.'f.[re;
J~l~~tn.e alternate. with fluv.io-mcustrin,o a.ondi tiODlS, .foraminJifera
1heing fairly tlWnmlon in many of the sunds. lBlut as th.e tOl:tnl
Mi).ng)..eseanu , though not tr-uly applieable to G·ippsland, has como
into litcr-Cl..turGZ it is., advisable to adhoro., to ito As the l.ithoIogx'
Qf' the lignitii:erous son.ds and brown c..ou1s: aI'@; so consist-em-c' in thGL
G·ippsland basin, the tmmnQ, ''''Ya.lloum:nformutionei''' ha.s been instituted
to i:tJJ.e~ude them. WlWrn dise..ussing the; Angleaean s;tnga late:.r, a
description ot.' a bora ace-tion will be givon.

The: Jonjukian s:tage con..tains, the foraminiferal marls;, in
part richly mieac£ous. and glauc..QInitic, which lie between. the
AnlgJ1.eseon lignitiferous annds and the :Elnlcombian bryozoal mo..rl$ and
limest one a.

The Balcwmbinn stagGf; in Gt:p'psland has be£?J!)lldivided int.o,
three subs.tago 5, the Longm>rd, tho Bntesf'ord and the Bairmda1.e,
im upward se'l.uenee. Sodimcnta.tion thl"oughout these SUbstages is
pra.ctico.1Jly uniform in nIl aootors. T1].cy eomprise tho chief'
1.I');?o]Yzo.alserios;','i, and tJ:J.o foraminifera listed lJy Chapman and Parr
(:11934) as typical of the Bb.lcombian aro pel"sis.,tenit tEm."ougpout.
Nevertheless oo.oh SUbstage hns its, diatirn.ctivo fentUl'l'es.•

The. baanJl. subs.tage lms; been termed "Longfopdl.t. I·'it
includes those beds which are reoorded fr'om (rOl"eS be-- .
tween. the J"anjukia.m s.tage and tho LeJ?ldp9.x.£.lli"¥l zone;
and. re:f'erl">ed. to in tho ~a.laeontoIOgiCal l"epol'l't on the
ffolland. t so Landing Bore ~194,1) as u'BJL stuge 0'0 Siingl<a­
tom (19~) s;tated that IiNo exposed section is~ as yet,
known where this (the reJiationship between tho; JaIiDjvk­
ian and. Balcombiaru) may' 'be domonstl"ated anQ relianc~
must be p1..aced on the relation above discussed betwe<aru
Janj:ukian. and. Baloombiam, together vvri th the cODlf'orma~

rel.a,tions dealt with hereunder between the.. Batesfordian
and Balcombian. It is pos"sd.bJ.o, however, toot the::
miSSiing evidence may be supplied. OW the stl"atigl"aphy of .
the East G:ippsland basin~ of which numerous: "Erore oor@s
are b~iJ:1\g; i1JllTes.tigated"i _ The required se(:.lt..ion is.
la:oo.ted in the quarry at Dowd t;6, near Longford, Pho
Cool~O~'lID._

~e; middle au1IDs..tage is; the.. MEhte si'ordl.t' whi~h repres,..
ems, the ,Lepidoc;y:dW horizon_ Singleton (ll.93T)
ine:luded the wLepiooS'¥a;;1i:ga and Ilolyzoal limestones of
ElatestLOrd, Keilar, Fi1nders, Muddy Cj;\eelc and.. East Gipps.-
land 'bores;'t. as> a :facies; of tha-, Balcombicn staga. JI:n
~9~ he elevated the Batesfordian ta, the status o~ a
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stage', underlying the Balcombian~ This clas.sific-
atio~ Was followed by the writer in the report on the
Holland's Landing Bore (1941). S.ince then investig­
ations on the Lepidocyclinae (1942) ha'Yi\D: been pUblish­
ed, in which the horizon has been made a sUbstage of'
the Balcombian. It has been further divided iEto
three zones., a lower one referred to as the zone~ oir
Lepidoc;Y:Glina. (Trybliole·Qidi~a) gippslandica Orespin,
~Vhich is characteristic of all Gippsland bores and
outcrops, an intermediate one, the zone of L. (T.J
howchini Chapman and Crespin~ t~pical of Hamilton and
Flinders, and an upper one, the zone of' L.(T.) batea­
i'ordep.sis Crespin, characteristic of B.a.tesford 'und
Keilor. The lower zone is further subdivided into
two zonulas, a lovver or zogule of Czc;loclyPeU;"s_.victo£­
iensis var.gipRslD.ndic~Crespin und un, upper or zR~~~
of~erina semiornatg, (Howchin}lI

The uppermost substage is termed :iBairnsdale'·i, \lvhich
has been instituted for those beds which immediately
overlie the Le;Pj.docyc!}.:p£ horizon. Condi tions ot.
sedimentation ro~d fossil content of the beds between
the top of the Batesford substage and the base of the
M1tchellian stage in bores are so uniform in S·ectors:
1, III and IV that it seemed advisable to give them; a
defini te des,ignation::. At the same time it is extra­
ordinarily well developed in cliff seotions and road
cuttings in the northern and eastern portioILs of the
Gippsland basiD.1. In the western portion of Sector II,
a more marly facies is present, numerous Balcombianl
mollusoa persisting through to the lVIi tchelli&2m. The
SUbstage is chro:'acterised by the presence of the 11D.rge
eohinoid Clll2easter gippsl~dicus MeG. and large,
pelecy-goda. suoh as Hinni tes corioensis McCoy, SPon£l.Y:luy.
bailexanus Chapman, and Serripecten ;r:ahliensi s CT. Wds.'.
Tvvo zone"s are apparent and these will be discussed i-m
Part 5.

A new stage name lJ.MitchellianP has "been instituted to include
the passage beds. whLoh are present in all subsurface sections between
the Balcombian and Kalimnan. It was originally suggested. that these
beds may belong to the Cheltenhamian, a stage recently created b~

Singleton (1941) for certain beds at Beaumaris. The fossil fatma
of that s.tage has been incompletely described, the fossils listed by
S'ingleton suggesting a close relationship wi th the Kalinman. The
lleW stage will. be discussed under' Part 5.

Two zones in the Kalimnro1 stage are perfectly demonstrated.
a..ttthe type locality for the stage s:b iJermny's. Point~ Lakes Entrance.
The upper zone conta.ins numerous large molluscan shells representing
only a few species. The lower zone is characterised by a rich.
assemblage of numerous species.

'.Rhe four formations mentioned above - Jemmy's J;'oint, Gipps­
land Limestone, Lakes. Entrance and Yallourn, have lithological and
palaeontological characteristics vvhich can be recognised throughout.,
the Gippsland basin.

The JemroX's Point Formation refers to' the shelly, s~
beds. belonging to the Kalimnan stage and includes both
bore and surface section&~

The Gippsland Lim~p~.~ Formation includes the bryozoal
limestonea and marly limestones of the Balcombian, s,taga.
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The~ Lakes Entrance Formation includes the micaceous
marls~f the cTanjukian stage so well developed in ther
Lakes Entrance area, together with the underlying oi1­
b:ewnng glauconitic sandstone. This latter facies is;
only represented as such in Sector 1., hut the massive:
pyri tes and glauconi te found in bores· west and sout!t
from Ba:hI'nsdale are probably referable to i it.

The Yallourn F.Qrmation embraces the series of lignit~
if'erous sands, and brown coals Which dominate subsurfa.cElf
aections west of BairlJSdale and which are referabl.e to
the Anglesean stage.

4. THE POSITION OF THE LEPIDOCYC4INA HORIZON IN THE TERTIARY
SERUENCE AND THE AGE OF THE BEDS GENERALL~.

In attempting to determine the exact position o~ the Victori~
marine beds in the Tertiary sequence, the only fossils upon which age
can be reliably based are the Orbitoids, a family of the foraminifera,
which is, represented in Victoria by the genus Lepidocyclina. The
genera and subgenera comprised in the family are so restricted in
their stratigraphic range, that they are regarded. as of considerable:
importance in zoning the Tertiary rocks throughout the. world. The
Wictorian Lepidocyclinae show the closest relationship with the mdo­
Pacific region.

Present knowledge of the Victorian Tertiaries indicates that
Lepidocyclinae occur only in the Batesford SUbstage of the Balcombian:,
tImee zones: being o.eterminedD An upper one~, the zone of LepidocyeJ.;..­
iPf (Tr,lbliolepidina) batesfordensi~;Crespin has its type locality a't
Ba esford. near meelong, Where aSBoc~ated forms include Cycloclyp€us
v;Lc.toriensis.. Crespin and abundant Calcarina. verriculata Parr;' 8.J:in .
intermediate one, the zone of L. CT. } hoWchi;a Chapman and crespin,
typ1.coal of H"amilton and Flinders, with associated forma 0. verriculata,
Hbfke;rina.. semiormta. (KowchinJ) and GyclocJ.Ypeus vi,ctoriensis; a 1owe:rr
one, the zo~ of L"ITo) gippslandica crespin,. characteristic o:tr CUpps....
land., Where it is. associated with fl. semiornata and G.victoriensifEt 'WaJi".
gippslandiclil.. Crespin:. This zone, as proved by borings can be further.
subdivided, typical a,eotions being present in Brock t s and McColl t sr
qu.a.r:uies" Ph. GJiencoe:. IDU'ortunate1y no s:tratigraphic s'eotioJm is;
available showiIJ:Ig lil.. con;tinuous sequenee of': these zones.

;yepidocyclioo.-bearing rocks; are known from. several localit:L.~s
and bores wound Port Philip Bay, at HamiLton., Western Victoria, and.
from numerOUs, boresl and several' quar:rry and crliff sections in Gipps­
laEld. Bln:gle.tot;Lt· s view (194l}' as to the age. off: the IIB.atesfordiatu"
is· that it is " e i tlierr a late Lower or early Middle Miocene stage ll

which j;s lI.characteris;ed by JJJ:eP1'lro1e:pidines and a tnybli.olepidiliJJe; blmt
no eu:LepidiEles and probably to be c.orrelated with part of the East
Indies; Tertiary lIfu. The' horizo:m:L.s now oorrelated with the upp,er
part of "fit s:tage. The lepidocycline assemblage is domim.ted by tX:te
subgenus: 'Ir~lioleJ?idi~, &0 typical of that horizon iIll the Indo­
Pa.eific. e SUbgenus IfePll£..QJ._epidiiml, smd the Miocene gel:l'era .
mosculinella and Miogyl?sj,.,J:iJ.'a, characterisdjic of the upp'er part; oft Iteu
atage and the lower and m1ddJ.e portion. of IIfli s:tage are absent;.

Binae.1931 unxil recently (1941), the age of the LeJ?idoc~alina­
bearing 'hads was cOliJlSidered, by the; Geological :Branch, Department
of the; Interior, now the Mimral Resources Survey Branch off the.
IDepartment off' Supply and Shipping, to be Lower Mioce~. This
age was based. on the record by]\ Chapman, the first Corrnnonwealth

',' ~\"
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Palaeontologist, and the writer (1932) of Spiroclypeus- which was
determined from a vertical section in a ferruginous limestone: in the

, Hamil ton Bore, Western Victoria. This genus is typical of stage "ea
(Lower Miocene of the Netherlands East Indies: geologists and palaeo.lil'­
tologists,,). At the same time a beautif1lDlly' rayea species:: 01'_ Louido-,
c,;zclina was also found. in the Gippslnnd borings: und recorded as;--­
L. rD.~~o..t0. (Mnrtin), a species regarded c.s also r epresento.tive of
s:to.ge '110". As 0. result of these two determine.tiona 0. Lower' Mioc:ene
('.gEl vvns. given to nIl rocks associ o.ted wi th J."epidoc;zclinct. The
resul t h[,;8 been considerable confusion. -

The writer (1936) ~tated thnt further investigation proved
the determination of SpiroclyPeus; to be incorrect, the section being
refero.ble to Leuidocl.c;Linc.. The age "Lower Miocene il vms retained,
0.1 though it wc.s suggested toot the subgenuS', Nephrolopidilli'., into
which the Victorian sIJecies of Lepidocyclinc were placed, poin1tod, to
0. younger horizon. In 1939 ahe wns privileged to visit the Nbther­
lr~ds East Indies to study ~nth Dr. Tun Sin Hbk, ct the Geological
Museum, Bnndoong, Jo.va, the relc.tionship of the Lopidocyclino.e from
Vlictorin, North-West Austro.lic.., Pc-puo. nnd NeVI Guinct': i[{i th those from}
tho Indies ['.nd other portions:, of tho Indo-Pc.cific rcgion3 It wo..s.,
learned that L.radinto.. does not belong to stnge \'e ll in Jo.ve. but
rather to o..n horizon fmrly high in sto.ge \'1'.11 o..nd thnt the sub.genus'
wi th which the Victorit'Jl spec.ies nre compn.rC'.ble is TrYbliole1')~cl-i£S,

wJ:"l...ich is prominent in the t't})per :pc~rt, of the Miocene. T.he results
ot' these investigations have just been :}u'blished by the wri ter(1942)
nnd it hc.s been demonstrated th..-:.t instecd of the twelve species pre­
Viously listed, only two; hoth new, end one vc.riety are present, the

. t.ge of the horiz.on being referred to the upper Ndddle' Miocene~.
, ,

Tl'lis age. is'. further s.upported by the sp.eeifie determi1JlC.tio.l1l
of the genus.. c:~eloc).ype~. A. systemntic. 3tUdy oi'the genus: in
vactoria (19411 proved. the existenoe of one species, C.victoriensi~,
with 0. Vio.riety gippela.ndica. This species hes close relc.tion:ship
with the Indo-Pacific. form C.ind0J2,acificus Tan which is character­
istic of the upper Middle Miocene and basel mYpper IvIiocene, where~ it,
15 associated vdth an assemblage of Trybliolepidines.

Another formi of z;oxml importo.nce is.; Aus:trotnillina howchin:;"
which is c.omparo.tively common in the Indo-Po.cific regiolll, and which'
was originally described by Sichlumberger from beds belonging to the
B:alcwnibian stage at Hamil ton, Western Vice,toria. In the Thldo-
Pacific this form; rSliliges from Lower to 1tiddle Mioc.ene. In Victoria
it is: found as~ociated with the tropical shallow-water' speaies,
NJ£.rginopora vertebralis in~ bores; in the Mallee;, vlhere other.' forami.lm­
iferal spee,ies'. characteristic., of the );jepidocycli~facies; at Bates;-
ford. and Hamil ton,; are also present. ~ v::ertebralis., is also fo\l1l.lill.d in
linrestonea of upper Middle Miocene andlJP'per Miocene age in Nbrt~

'Wes;t Australia, Papua and New GUinea, and in certain bores in Gipps~

lanc1t, in the Bairnsdale SUbstage (Baleombiaru):: and in the Mi tchellian
~tage, which overlie the; Lepidocyclina horizo~

Further evidence &upporting the view that the Lepidocyclin~

~ horizon in Victoria and the beds immediately associated with it,
belong to the upper J?ortion of the: Middle Miocene, has alread:7'_
givem by the writer \1942:)).

, ]h the beds underlying the Batesford sUbsto.ge llro fossil is
available upon which age can be based. Zonnl forms;'Gre useful for
loc~l eor~elutive purposes but are or little value for long runge
oorrelat:J.o~ I:t lins been proved in the Gipp:slt'J1d bores the. t certc'iJUl
foraminirerul species originally described from the Belcombicn o..nd
eonsidere&.res%rieted to that stage, have an ec~lier origin in the
Angleseo..m stage. These forms iJ:llClude Chssiduli..!!Q1de,s ChC.pFlC.ni,
Ebf1t:e~~n~..;.13~ior:nata and Op§rculina. victoriensis. As for as, can be
lietermined there ara no restricted spec,ies in the Angleseo.n, ~mme



STRATIGRAPHIC SEQY!ilNCE OF THE MARINE- TEHTIARY ROCKS IN (}rppg~ Table I:

t!ax1mam
Thickness
in Bore

19 feet at
Jel:I!lY's Point

SECTOR IV
NINETY llILE BEACH

Present in all bores•
No outcrops•

SECTOR III
UERR IMAN' S CREEK

Present in bores in east­
ern portion. Shells not so
abundant as in Sectors I
and II. No outcrOps known.

SECTOR II '

PROVIDENCE PONDS

Chiefly in bore sections
in eastern and southern
portion, outcrops or shelly,
ferruginous limestone along
Mitchell River near Bairns­
dale.

SECTOR I
LAKES ENTRANCE

Thin bed of fossiliferous sands
at top of Jsmmy's Point section,
wi th abundant large mollusca,but
few species. Streblus beocarii
common. Not recorded in bores.

Nucula

kalimnae
~

victoriense

STRATIGRAPHIC UNITS IN THE :rERTIARY OF THE GIPPSLAND BASIN
Sub- Zonal Form-

Series St~e sta~e Zone Zonule Mollusca Etc. ation

...
s::i ------ ~ ------- £ --L~;e; bed ;t-J~~s-P~i~t-w1th

•rIJ abundant large and small mollusca
~ Planulina Venericard1a ~ in sandstone. Typical foramin-

~ ~ ifera. Outcrops in cliffo kalimnensis gippslandica .; sections and cuttings on north
H shore or Lakes from Nyerimalang

to Lake Tyers. Present in bores.
1__ --+----+-----I--------t---------4-------+----I -M-i-x-e-d-a-s-s-e-m-ib-l-a-g-e-Of-K-al-i-mn-an--an-d-t--s-h-e-l::'ly-,-f-e-r-r-ug--i-n-o-u-s-l-i-m-e---t-Typ-_-i-C-al-I-y-de-V-e-l-o-p-e-d-in---+--Typ--,i,....c-ally---a-eY-el-op-e-a--t-

3
-
3
-
5
-.-r-ee-t-tn-

~ BalcOlllbian species of mollusca stones at Bairnsdale and bores. No outcro-ps known. in borell. r.o outcrop rrtmt1n Do.2
t3 ~ I Di trupa and foraminifera. Pelecypods l!IJ.ong M1 tchell River. Rich, Bore.

~ j Anomalina ~ var. ~~~:::' b~~;~~tC~~~~sio- Sh~~~y~~~:=ni:n~O~:c:,,_
~ sp. 1. b t tII:: ores. 'Ou crop in cliff sec ion ian species of foraminifera
~ • l!()rmbetiensis at Swan Reach, 'l'ambo River. and mollusca.
H
:s

•

•
'.

.------------------t----------------it--------------+------------1=------

616 f'eet 1D.
tin Do.2
e.

857 f'eet 1D.
encoe lIo.2
e.

Lepidocyel1na not
COlIIIIOn. Cy"clm:Jll1D1l
present throughout.
LithologJ" 'bryozoa1
me.rls. Beds thick.
No outcrops.

gzclOclmas and
Leoidocycrna present
but not COlllDOl1 as 1n
other sectors. Do
outcrops.

BI'yozoa1 marls, 8OIlIl!J­
times hard, thick.
Cyc18lllll1na present
throughout, bryozoa
fewer at base of'
section. LIo11usca rare
No outcrops.

Type section at Dowd's
quarry, Longford. Wh1 tish,
bryozoal marls wi th abund­
ant spiCUles of Ecionema
newberY!. ],{ollusca few but
Chlam.vs', foulcheri usually
prel:lent at base of section.

Well developed in bores
and guarr ies , Le Grand's
and Brocll::'s. Numerous
Amphistegina, Lep1docyc11na
and CycloclyPeus present.
Brachiopoda cammon at Le
Grand's.

Bores and quarry sections­
McCOll's, Robertson's.
Amphistegina cCllllDOn, Sherb­
~ present.

Grey, bryozoal limestone
present in bores but facies
containing characteristic,
large shells and echinoids
missing. Di trupa conmon,
and Mar~inopora vertebralis
present. Material frequentl
barcI. No outcrops kno1m. Condi tioM as in TTl f'eet in

Sector III, but I18rgin lland'.
ODora vertebral1. ILElDill1.ng Bore.

Qperculina and AmDhis tea1:nsf a'='be"se'='iit:::r·.:...=--==-==
in moderatelY hard, grey,
marly limestones. }fo out-
crops known.

Only seven bores penetrate
stage. Lithology, marls 1
bores in western portion.
Cyclammina and Amnod1scus
present in Wurruk Wurruk
Bore. No outcrops.

Well developed at Skinner'
Mitchell River, where rich
molluscan assemblage assoc­
iated with Austrotrillina
howchini, CYcloclyPeus and
Lepidocyclina. Mollusca
not common in bores.

L.(T.) gippsland1ca and
associated assemblage as in
Sector I.

Bryozoal marls and marly lime-
stones in bores. Mollusca rare.
Few distinct foraminifera.
Facies more marly in several
bores. No outcrops.

C.victoriensis var.,1iPslandica
with numerous L.(T. ippsland-
ica. Bed rarely more than 10
f'eet thick. Molluscan shells
rare. No outcrops.

Bore sections containing Sections along Mitchell
S.yahliensis, S.baileyanus in River. Shelly in bores,
~bryozoBl limestones. Other forms Operculina always present.
rare. Qpercul1na and Amphistegina.
Outcrops at Mississippi Creek,
Orbost and Toorloo Arm.

Bryozoal limestones present in
bores. Sections c'ontaining rich
assemblage of ClyPeaster eipps­
landicus'. lIinn1tes corioensfs,
;serripecten iahllensls, spongylus
baileyanus at Orbost, Hospital
Creek, Toorloo 'Arm, Tarnbo and
Nicholson Rivers.

: Lepldocycl1na (Trybllo1ep1d1na)
gippslandica present but not

I
,common in bryozoal limestones and
marl~with typical assemblage,
GyPsina howchini and Hof'kerina

I s emiornata. Sherbonina present.
Outcrops near Orbost.

rIJ
Q),

..-l
~
Q)
CJ)

Ecionema

newberYi

~easter

g1ppslandicus

_ _ _ _ _ _ _ Cytheropteron
batesfordiense

Hof'ker1na
semiornata

Serripecten

yahJ.iensis

C'/cloclypeus
Victoriensis
var.

gippslandica

~var.

victoriensis

Cibicides

Victoriensis:

------1
Onerculina

victoriens1s

Clavulin01 des

Le'Oidocyclina
(Trybl10­
~dina)

gil)Pslandica

\---+--------+--------+-------i

l!IJ.dingae

-.-+--+------t-------j-------r---1 -------------+----------+----------t---------+-----
I Q) Brownish, micaceous marls with Grey to brownish marls, Grey marls, glauconitic Grey marls, f1n_ Tf6 f'eet til

, g typical foraminiferal assemblage, slightly micaceous, shelly and pyritic at base, grained, t'requen1;lT lland·.
Cycl8mn1na Turritella f Gyclammina, Vaginul1na g1pps- wi th band of hard, shelly mollusca not cOlmlOn. Bed hard, glauconitic and ILfllDdt1llg Bcn-e.
- ... landica, Victor1ella plecte, limestone at base. Forsm- fairly thick. Typical pyri1;1c at base. .

&l small mollusca (Turri tella inifera as in Sector I. f'oraminifera inclUding Dollusca rare. 'rnI1cal'
aldingae). Several bands of No outcrops. Ciclamm1na. N'o outcrops. I f'oram1n1f'era present.

I ~ hard, calcareous, shelly sandstone Beds thick. lfO out.-
~ in basal portion. Glauconi t1c crops.

I
~ sandstone,partially oil-bearing.

_+__+- ,+ +- ~-__; ~QutcrQps. I

~
Sands and sandstone aideritic in Stage only reached in bores Lign1tiferous sands end Lign1t1f'erous sands ~.14:6 f'Bet. ~

part containing occasional for- in western portion, lign1t- brown coals in bore sec1;ion and brovn coa1s stroag '111-Pt.
I .. s:: aminifera, sharks' teeth and iferous sand.8' and brown t'ound at shallow depths ly developed in borea:. . ., lIo.2
I . ~ ~o fragments of brown coal. No coal. Bed 160 feet, of l!IJ.ong ax1s or "Baragwanath 60 feet ot' broan C08l. l3Ore.

I co I outcrops. black sands and coal in No.1 Anticline", but at much in Sperm \lha1e Bead I
I ~ ::l Bore, Ph.WUrruk WUrruk. greater depths in bores: to Bore. P'oraI:l1n1f'era •

I I ~ ~ FosanramdSi.n,ifera present in BOuth and east. Poramin- including AoDb1sUmh)ft

I < iferll. and bryOzoa present present. ft'8gllIeDta. '
I I 1n sanda. or bryozoa. 110 out.-
L---L-.L-~____l.._____L____.,.l.--'-------..L.-_-----J-------'------&..=~-----I..----
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forme ranging through the sequence to Recent. Restricted species
are comparatively rare in the Janjw~ian. VictQ!1~~~has
not been recorded out of this stage in Gip~slm1d, while Waginulina
gippslandi£§., so typical of the Janjukicln in the area and above which
~stae;e it is abaenti,~ makes its first appearance in the Anglesean•
.Q;y:£lammina, which i $ of zannI importance in. t ha JanjuJ.{ian, occura
throughout the underlying Angle sean, YiTh±il.e it range s U"g persi s,ten:tJ2yr
to the B;atesford s:ubstage of the B'alcombiuru. in Sector JJlT with.
occasional occurrences in g,ectorm; 1., II and III. F'ine distinations
in many of the smaller forms. may be partially due to facies., not age.•
On the other hand the range or :apecie s of' Lepidoeyclina ond Qycl.o­
cJ.ypeus is. definitely limited, and. are therefore especially adapted.
~or age determinntion.

Amongst the other groups; of fossils, bryozoa. nre o:f Ii ttla
value in detel"mining age but are important for the:, purpose of zonal
oorrelction. The aame applies to mollusca which vary considerabl~

wi th enVir0rll11ent. Tertia.ry fossil plants are alao unreliable.. No
adequate 1"e£1.S0n therefore can be given for insi sting that the age of
the Anglesean is older tha.n Middle Miocene, since many of the f'oram­
inifera and bryozoa in. the lignitiferous sands make an ear~ nppeaP-

.oncc here befol"'e becoming of zonal value- in. higher :5tagea, and, no,
restricted forms are available. This; evidence is, del"'ived fram many
bore sec,tiona,. The only part-, of the' stratigraphic ooqucl1.ce which
exhibits any c~~Ee in age is, to be fOlli~d in th~ Kalimnan stage in
viThich a certain assemblage of fornminifero.l, bryozoal and molluscan
species is rest!!ictcd. Wii th lS,ome specielS; to be found li"Wing in. reoent
Sieaa.

A systcm~tic scheme of the stratigraphic succession in
Gipps1.an.d is given in ~'able 1" A general discuss.ion of stages: now
f.bllows, but the characteri stic features, of each stage. in each
SGcctor will be dealt with in detail in :Part~. It is, unf'ortuna te.
that, in the early selection of type localities, for stages in
Victoria, in no ease has thore been a de s.c.ript ion. of' a.. continuous
vertical mectian inwhieh the relationships between the o~crlying

and lli2derlying stages: have been includede Actually sucn sections
are l"'ara in Victoria, agecialJly in the Port Philip r!egion v{henoe~ tl1.e
carly description o:t'.' the stages: were takCI'D.e The exa.ct wertic.a1.
extent of an;v of the type sectioD.tS is not l{nown. rrb:cr~ore, it is
not surpl"'lising tha.t the thiclm.esses of the majority. of the stnges as
shown in tho Gipp,s2.an.d bo:reS', are rather startling.. This lack oifL
il1lformation as regards; the reJl.ationship of stages 'iIi the Port PhiliI:h
area is: one of' the cause s, of' previous uncertainty as: to tJio position
in the s;t1"atigraphie acquence of'. some of the stages. Cons;cQuently
the evidence; now: put forward regarding this sequence is of cons.ider....
able importance and permits fairly exa.c.t correla11ion wi th outcrops
throughout the State. E:ven in Gipp$l.and., surface secti01Jl$; exhib:it:...
ing relationship, b:etween' s.tages, is. ra:t'(il;. Neither the Antglesea:n.-
Janjukian nor the JanjwdDh-JB:alcOlUbian june.tiona nrc exposed in the.
basin. The Balcombian-Mitchelliru.1 relrt.tionship is shown at the
Water Trust E.~cavration :meat' Bairn,sdaJ...G1, at a few loco.li tics. along
the Mitchell Rivcr, and at Dcvil t S: Bncltbonlc n.ear Or'bost.

The present general remarks will be supperted by descrip­
tioDJ5>, foI' the~ Gippisland ba.sin, of' tt.atandard sections";, u term.
instituted by F'inloT tmd Marwick (JL940) for simil.ar oondi tiori$ in
eerto.in stagea in vc.rious, aI'ec~s of the.. New Zealand Tertiu.l"'liea. ~(i};se;

$tandara sections will relate to the: Anglcse~, Jan~w{ian and
Milllm,1'rellion lSito.ges; and to SUbstages> of the Bulcombian. No surface
a,ections, are available for the.. AngleseD..11 cmd Jt1nJjulc1nn in <Ifippaland,
therefore subsurfa.ce; sections will. be dos.cribed.
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IDlo, mo..indeparturelti in the lJl"'esen.t clnss,ifico.tioIJL fl"'om that
put farwnrd by Singleton o.re i.n:. the insti tution aft' the I).GW sto.ge Dl[tli1e
fOE:' tho beds: botween t110 Knlinmnn und Bnlcombion stagos!1 j.. l1 thea
division of tho B£llcombicm into threo substages>, and ia tho ,:,oduc:t'ion
of s;bn tus, of the Be. tosfoX'd (~opidocy~lJd1fl, horizon.) from 0. stage to Ll
sUbstngo of tho Bo.lcombinn.

0ue of the lil0S.it. importe.l1:t foo..tures of the :1..rr..rcstigntion
into the mo.rin.0 Tertio.ries, in Gippsland~ is the proof of' tho. oxis;t­
once of extensivo depos.its of lignitif'orous sands; and brown waJ.s.:
unde:,:;J,ying the fos&,iliferous mnrls of tlJ.Gl J"anjw-cinn nne1 o-vorlying the;
Juras sic. sandstones, o..nd. 1'OfO;['l"eo.. to tho, Anglesecm sto.gCiLo F1.J.rt1:ua~

mo~:'o) these snnds; contnin nurl18rOUS foraminifera and nro thorefore: not
entil:"ely of fluvio-lncustrino, origin 0.8, pl"'eviously c.onsicloJ:'e.d..

Singleton (l~35,) proposed tho. tel"'m t.tYttllournianIJ
; for this

sorios. of IJiligni tes_ arui clays of Ytlllourr;nu. In 19Lj.J.L, he su1JJs,ti tuted
t.r,YaL~,ourn Scries;1I for tho..t appropl"'inte no,mG., eorl"'elating the bods with
;the ;\1:lJglesoan stage ws,ince fo~c purposes, of corrolntion sta.gur nnmes;
should preferably he based on marine fornmtionst.l· o He admits:. that
the lInglesenn lo.cali ty is f,"lIDy no meaIlJiit ideal as.: a typo s.ection, m:ft
ncar];y all- other oc.currences, of beds. correla.ble with the Angl.0.ooan,
as~ in the East Gippsla.nd, M0.1lee und Dartmoor arens. arcJ- lrnowm of from
borings, CJJd. arc t hUB unsuitable for solec;,tion'1'. This is OlJ11.;W
partialJLy true. It iro:; unsatisfacto!";;7' til) have, to rCfCl"T these exteIllB-
i wo G·ippsland. deposita to asoction.. such as: exposed 0. t Anglas:en., vlhicEn
is not; typica.l of the GiPI1slccrsd. b61ds. 'JIho ob jectiQl1 o.gainsit 1t..'lking
the, Yallourn section as n typE.: bDCn'ULSQ., I.iistago names s.houl.d be In.sed
om mo.rine formution"; amrmot be upheld for the section ns 1'ecorded fron
rrores" in vifhieh up to JL,463 f'oCiLit Em.vo been pro"'Wed, (wntnins numerous>

'. fOl....o.minifera, not only in thu fino, ligni tiferoulBi So.uc.s: but in the
" snnds. whieh contain. numerous fragments, of brmm coalo As. regards the

sta.tement toot scc1tiOIllS.; from 1JOringsj nre. ';ltunsui table for soJLeetionU

IJ.S) tJTpes, the most rceent worle om the a:tl"'utigruphic clo..ssifico.tion o-r
marino sediments. as put forvmrd by American geologists; (J193B2, indie­
atoliD that a. subs.urfn.cCiL section co.n be tcJ\:en as a type s~ectioJ'l'])., if n
sui tuble surface section is: not avuilabloo When $u~h Cl scction~ is
found thon the s;ubsm"'face section is. diSi"Ponscd wi tEt"

Recent examiIk'"'..tiol1 of. th61 l-J'"7cls:on BorG. in Western Victoria.
has brought to light some stl"'iking differences botween thQ. Angle&.eCUl
bods nar. developed in areas wost of Gi]::>psland n:n:.O. th~:> Yal.J_o1Xcn JEIlorm­
at.io~Jl in @'-j,PI?·sland, referl"'ed -Co tha Angloaenh.

(1) Thea Anglosean o.s pl"'C"lFOd. in tha Nels;on Bore C011isis,ts
almost entirely of lignitifcrolls: sandstone ccn.ta:Ln­
iug CyUe.'1l11miliDn. and ts; typieal of the type soction
af this .stage at AT1:"?:leseuo

(2) Bands; of brown c.oo.l ',ill1ich dominate the 'Yallcurn
F'ormo.tion in nll bo:,~'os in aoctors; II, III ondIV
n.ro Ctbson~t in the Nolson Bor'G~ whe.!'Q: only a S!11o.1JL
g.uanti ty of oarboua.:::eous material is; pl"'eson"t"

(:3» The for:amiDliferal Q..ssemblugo in the.. two areas:, is;
s,triking1y at varioIr.ce.. In tho Ncls.on E01"'Ei1-,
.9;yol~linq which dominates. tho a.ss>cmblage at .Ang]..e­
000., is; Wl1llilOn throughout t~1e section in ligl1i ti,:[er­
ous SCJJlds;, otheJi!' fo:ms' being ro.l"O. :Lh the, Yallourn.
li'brmution, CyclD.ri'l-!!li..~ is prescmt only oeco.sionn.1Jl.vp
but sma.ll hyaline forms Q.1"'O persistent, wlJ.:i.lB gonBl"a
such as 0:Q.erculinp,. nnd :Stm2fl))il,t..9ID:.D:g, m:haro.ctcri8,tie
of tho Baloombian, o.rc froqueTIi·ltJl.y reeo!!ded.<>



10.

It is theroforo ~ith great reluctance that the lignitifer­
ous sands and brown coals of the Yallourn basin are refer1"ed to the
Anglesean stage. 8:0 that the cha1"'acte1" of the. depos,i ts; can be
conveniently studied, a desc1"iption of a standard section from one.
of the bores in the area will be given.

The groatest development of the k1glesean stage is i~

., Sectors II, III and IV, 684 feet being l"oco1"ded in No.1 Bb1"o, Ph.
Bengworden South (Hbllandfs Landing) and 1,463 feet in Tanjil Pt.
Addis Bore J:IJ~o.2.:, Ph".Glencoe S.outh. Unfol"tunately none of the
bores east f1"Olil No.2 Bore, PhoNuntin (Lake Kakydra~ to 1~0.5 Bore,
Ph.Bairnsdale (Eagle Point) penEtrated tho formation so that the
north-eastern limit in the area under l"oviei,;v is, nnlm:r.:.l1.. Lt is;
not lmown whether the deposi ts nen1'" the mouth of the SnovlY River at
Orbost are referable to the Anglesean while no boring is present in:.
the most easterly portion of the bL~sin to prove the extent in that
dil"ection. In S.ector I, tho sands, which directly underlie the
glauconitic sffi1dstone are not very thiek; some are sideritie, whils~

others contain numerous. fish remains. Except in S.octor I brown coal.
is prominent throughout the Anglesean" In the most westerly 001'61,
No.1, Ph.Wurruk W'Ul"'ruk, the first band ViaS met at 2::516 feet. In
No.5 R:ore, Ph.Glencoe, about 6 milos, south-cast, it Qccu.r:;."od.
iITU11ed~atoly underlying the glauconi tic tTl.arls at 520 :treet. To the
east a thicl-cness of 90 feot of brown coal is, recorded from the Lake
~~-cydru Fnre betwoen the depths) of 3,041 and 3,131 feet. To the
south-cast bands: of varying thicl-cnossos were present in No.2 Bora,
Tnnjil~PointtAddis:: and in tho Hollmtd1s Landing Bore; still further
east 6b feet of brown coal was proved in the Sperm i~hale Head Bore
between Z,7Z9 and 2,789 feote

F'oraminifol"1l are nurnerOUSi in s'ome of the sanda and arc
occasionally associated with the brawn coal. Species: which becom~

of zonal value in tho overlying Janjw-cian include CYclanmiD.§ incisa
and Vaginulina....,gippslandica. Species also recorded in the. fttnjw\:ian
Dnd typical of the BalcQmbian are Gau9t-'';V:i~U:Pacud.9:llil.udf'.;yiD§J..cl''lespinacq:,
Cassidulinoides, chapmani, Carpenteria rotaliformis, Hbfkorina semi­
orneta~ NotQrotalia howclli&, Horonal+onia li~ata,....12£Q~id.e8 sca.1!­
rieulus, Elphidi um howchini, Qpol"'c~ina wictoriensi ~ and .Amphistegin~

loCtmond.i. Long l"'o.nging :forms, incl.ud.Ei1 Cass;idulil1.fLsubglobosq which is
commorn, ~rifarina. br~, §Eol1idc~pand~a, Epistomina oleg2~ and
Dis:corbis, o1"bicularis. Bryozoa Q.l"C, ropresented by species which be-
(wme- abundant in. the Balcombian, sllchc.$.; Cello.ria rigida vC'.l".1?erampla,
Qgbcr<aa grru1.di s, Forina grncili 3,. Retepol"'U bennin!!£., ,Q,tisia. acropora,
Idmonca trigona, Horlwra tUbQ!£ulato. nl1Q H&striatQo Mblluscm1 shells
are absent, condi tions being tll1.sui tnble for thei1~ oxistonee. Os,traccoQ.a
inc;luda Bnirdia SiubdeltoideCl and. gzt.h,o!'.911o. lo.ta.. ]i"is11reli1f'Lins nre
present in bores in aector I~

The Clbove faunal o.ssemblage shovvs the close relntionship,
of: the Angles:e0l1 sands. wi th the overl;ying Janjukinn [11111"ls and the;
mJle.ombinn bryozoal limestones and max'18. COIllsequontly there seems>
Ii ttle doubt that 0.11 these beds should be included in the Miocene
seriem;.

A s;tandnrd seotion for the Ynllourn formntiol1 is taltGJJll frol1'11
No.2 Bore, l?'h.Nuntin which is situated on the bnnk of Lalce IC:t1'"..ydra in
Allotment 86A, Section 2. T_he hole vms drill.od by the c.ommonwenl th
Government in conjunction with the Victoriill1 Mines; Department with un
IIIIdealu; Model 68, rotary plont, during the months; of January to J'U.111e,
1939. This. plant wns, also used in dJ::'illing ope1"ations at Hollancl's;
Lnnding, Siperm Whale Hend, Romawi (Goon J:IJ-ure), and. at the. Pilot
S;tntioI:!J. and Nb.JlO 13:ores, Ph.Colquhourl~ IJo.lws Entl"[U]ce. TIne bore
reached the depth of 3,560 foet after passing tln~ough 500 feet of
Post Kalimnan snnds;, Jl70' foot of KnlimnL1I1, 3,55 feet of Mi tchelliaru,
].,270 feet of Balcombian, 683 feet of J"anjukian, and 490 feet o:ff'



11.

~1g1eseQn before reaching Jurassic bedrock at 3,515 feet. The basal
beds of the overlying Janjuldan consisted of darl;: gl"'ceni sh-brown
glauconite and. micaceous marls containing pyritc and foraminifera~ A
descl"'iption of the bore samples, in dOiim':vV'al"'d sequence, is as follows:-

)02..5_feot· - Dark gl"'oyish-bl"'O'ilJ.1 sandstone vii th glauc.oni to"

.2.0~::~0.22_!9.£.2 BJ:'01iJl1 cenl ..,

3Q32=2Q4~_fco! Greyish-white, sandy clay with ~uartz grains,
pyritcs, glauconitc grains~ foraminifera, bryozoa, mollusca and
ostracoda.

J?RY.QZg~ ':"' .Q.c1;Lal"'iQ cf" f.."g.~tl"'CtJ.i'1; GorigJ.da VCtro vcnusto.;
~orh!;0 grc..c.J;lls..,; RO'i~oporCt bC~ll'lli'J:!1Q; l?--,,_ spo:' Nocynooqig. proboscidea.;
.Me SanDo. hoeh:Bt.et teriLmq;. lli.l:L §iQ.P.r~S''()l1lCil1ffi''

OSTRACODt~ - B'[lipdi..~Ctm;zg.do.loi.~~ ~LClC1:'OCY:QI'.is d.qcorc.; Aglo.ifb
91.Ct~; ..?I.rgilloeciLl bo.qiJl;. Qy,H1£P.....9-di,Q.:tY9nc; Xo stolLobqp:i;.s
Q2r:.Enrit~; Kri thea eggQ!i,' Q"ythe..rcl,ln lQj;n; c." lJ..'t}lch.tQ.o

Bi:c-own coa1 t'

•

:~1::)li:34 feet - Gl"'eyisl1t-whi te, sandy clelY \iii th cC1.1"'bollacoous.,
rDatel"'i81" glo.ucond. te Qnd. foro.minifero. (Q.J:1in9...ucloculing. sp.) •

)~J2~.~ Fine, groyish~white, folspClthie sCtndstono with carbo~
o..eOOlJ.s mo. te:t:'io.l ~

~~l~?_.!cet

J..:~.15_Lfoot

Modoro.tely ooo.rso, felspntlne so.ndstonc.

B.J::'ovm CO[1..1",

.3.1..'2J,~ fo ot

£5....2:-'-21.66 f Get

Co.rbono.ceous shGIG D

ID:'ovvn eoal"

No ol'go.ni smSJ~



3166~3171 foot ­

3171-3J..77 :E:~ ­

3177-31.8QJe_o~ ":-

Cnrbonaceous, shale.

Bl~ovm conI.

Gtrbonaceous shnlo. No ol-agonisms"

12.

3180-31~3 foet k ~oWn coal.

~ 3~93-~~94 f££1 ~ Ca~bonaceous shale.

»2.4-3g0:2--f.§:£! ..Brovm coal.

3205-3~~~et - ~reyi&h-white snndstone, with occnsionnl plnn~
remains:; ind.ctormim..'1.to.

324.6' feet - (i}rey, anlcCtreoua mudston.e with pelecypodn indctermiIJl-;
ateo carbonaceous materinl, foraminifera (~uinqueloculiB0 vulgQri~
QYcJ.omn1iml.~is<.l, ca.rotundat£U. Clnvuliru:t sp., YQ.ginulina giil2s­
1nndica, Lonticulino sp., L~UIo.tu, L4cultr~, Guttulina. prob~,
Globulinn gibl?:g, y].obigerin.0-i!!Qgig, .fh. sJ?, Globige!1.n2idoa tri­
lob~, §:12.h.9£;?,oj,.diDlD. bulloides" 4n0mcrlina noniono:i,de$, Oibicid.erno
lObatw_~, C~w1gerianu5, Nonion sP.), bryozoa (Reteporn sp"
Hi~Q£Qru monoeer~l, coral lNotophYllig sp.).

:ig:5JL-3~f.£ot ­

3296-3302~ -

Light grey sandstone.

Rt'own coal"

No organisms"

3303 feot, Light brown shale wi th plant remains indetorminatco

~ feet - D:i tto, with foraminifera. (guing&elocu±1...DQ sIl-,
~~enia_~haep-oides, Cibieic.es vi"Qtoriensis, GYroidi!!fL.§Q1.~'mii)
and f'ragme~1ts of bryozoa:. (.Anrphibl~~:hillplex, R.etep.Qt.g.sp",
c;ri siu .£;]2", ),,, .

3310-333.:2 feet - Brovat, carbonaceous sho.1o and sandstonae

2338 feot - B~0~1, shelly marl withglo.uccnite, pyrite, earbo~

u.ceous mo..torio.l, foraminifera, occasional bryozoa, numerous; shell
fragments., and ostracoda.

FORAMINIFERA - l?yrgo dep!:Q.E§1!-i ~uing.ueIocR1ina~gal-ai§;

HnJ2J.Ql2hr.,.g.,g~1bidc_~ Spe; Li stcroga comm~,; V7or:r:reuilirllCl. triQuetra;
!£xtulo.rjg carirp.tQ; Dorothia gioboso.; Gas sj.dulino. subglobosu;
ID.:tli,m~IllGI~a~ elegantif?~;' Dentalim. cODlSobrm1:1; Lenticul~ SI?o;'
~~; guttulina problema; G.·.regiI1D.i Globulina. gi1&g.; '([vigerino.
cl'..• pigmea; Globigerirp bu1loi~; Glob~gcrinoideLtrihQ:Q~;

fS)phaeroidinn. bulIo~; Globorotnlia qrnssn.; Gyroidina soldanii;
.Al10mali:r1J.9._0!nill.QllQido 8.,; .4.e nonionoide s,; o.iqicides rofulgc!l~; C.u.r:pger-
i.~~~. 5i:E.Q011iIllU austt'ali~~ Rlo.~ino. Spe; Noto~o~o.liCl how~hil1i;
q~bJ.c3:.dOSh s]2(O(1); ~ sp.(2); E]2o.nldqs, sp_; ElphidlUlU cresI?~o

BRYOZOA <. S:elenurio. mar-gino. tCt; Rotepora sp.; ~aloph.Q!'E;

lonKi]2Ci'ro. .. -

PELE.QYF0:D..A: - Nuculana sp_

GASTEROPODA - Marginella sp.

Qs.IT4CODA - ~there sP!t;' Cythere11a. lo.E.

Gi-reyisrED sandstone with carbomce ous mnterinl but

.122.1, 1'0et - Light grey mudstone with snndy po.tche~



fJ~1-,j385 .._t~90t - G1"'oyJ.sh-"JiThi to, s~lndy mud.stono vvi th fOl"Cllniniforo.
C; QVul=hrill..Auti;:;.qd'LiLl, .r;J?o~:Ll..(lc_f2. op.), c'.ndfl"[1gmont~3, of bl"'yozoa indet:­

orminntc"

339l-~206_f0'lt
ismet.

Groy sD.ndstono Lmu gl"coni sh-groy clay.

s'ovel"o.l S1loci CD of forC'.minifol~Q which bocomo c11o..1"'8.c toris,tic
of tho overlying J 0nj'ukic:n, moJcu their first o..ppenrnnco in those
JU1.g1oS0fll1. beds. They include £1.zcICl,!I!Qi.nq incisg, G.longi..£Q@pres§.g,
C. rotul1.~,.Ammoc1isc'Li.S.:hn£9£~ nnd VnginulincL gip''Pslffildi£Q;. athOl"
forms 1"'[mgc o..S' high etS tho BnirnsdCllo SUDStc,go nnd ovon to Ro cent.

'JIhis stnge con,tClins tw'o lithological units, (i) tho
micClceous forQminiferc>.l ra.Qrlm;, brown to greenish-grey in c.olour, and
frequently glaueoni tie o..t bQs(\)~, Olld (ii) the glnuconi tic scmdstone,
these units consti tUtiILg the ft;L[~kes, EntX'anco formc.tion '1;. 'Jrhia
gle..ucom tic sandstone is oil-bearing in the Lc.kcs Entl"ance Hector.
Unfol""tUJ."1.ately, no outcropf:t oi.~ the ffl:to.ge have yet been discovered in
G-ippslo.nd.. A i'sto.r:tdo..l"d sectionl"for tho J'o.njukian is des.cribed from
No.ll BOl"e, :Ph. Colquhoun. 'l'ho Z 000.1 foX'o.minifel'" is (1YClo.nul1inu
inci sQ.. which is poX'si st<:mt in 0.11 soctors.:. Turri telia aldi'iime is
the COlmnonOS.,t molluscr.:ll1. i'orm.. --

(i) The mi cnceous." fO.1:'Qminifo1"'o.l l11Clrls. ovorlie the glCluconi tic
sandstone in S,ector I o.:~1d the Anglosoo.n ligni t iferous.. scm:ds> Clud brovvn
<wo.ls in S:ectors II$ III [.'.11<1 IV. Tho sto..go vClries; considero..bly in

," thie'knoss, the bost doveloylll1Cmt being in tho. borea in Sector IV where·
77L~ foet ,,-ml"e l"ecol"'ded. in the Holl.o..nd IS Lunding; Hora. Tn Sector I.,
tho facies; is ropJ:'esontecl ~Ln tho b:.':.s:.tlJL l')ortion, ay browDj) snud:y,
mi08.COOUfiL mClrlm, in vrhich sovorCll hard bo..nd5 oj" concrotiOllilI'Y, shellY'",
ca.lcnroous.. sandstone are intercalated and, in whic.h fos.sils nl"'a rClre.
Thofi£& p.o:.s:s, upv/ClJ.... ds. into fossilif'orous lTInrls containing Clbundunrtt
fOl"ominife1"a. ~ho sClndy facies, dis£1.p12onrs in S,ectors:: II, III and :JI.\j",
whilo the mico..coous cno.ructer thougfu present in II and III, i5 pract­
ically absent in IW. Th@ o.bw1.dClnce of mica. soems to vury with tho:
prox:imi ty of the basemenit; rocks. TIho stage in Soc tor IV is; marl\:ed
by fine-gro.ined grey to groenish-grey marls. Foraminifera. nrc DUmer-
ous but bryozoa and mollusca al"e.: extremely- rQre. ~e. break betwo<aJm.
the Aniglesoo.n and tho il1.2.rly fe.cios, in Sectors II 1I III o.nd. IV is
mnl"'ked by 0. band of rock C01~'PosCd.. of massive pyr:i to and. glCluc.orll tG1,
ii/hiGh gr8.duo.l1y pD.sseG upw::.1rd into 0. glCluconi tic mal"l nnd finnIly into)
fornmin:iforal marls which c~rc. 11101"C 01" lC3js micc.coous:..

The foraminiferal Clssonili12go characteristic of the marls
il~dict:'.tes (J.uiet condi tio:ms of sedimontu tion in mode1"q,td;}?'" deep watorr
in See-tol" I, Gnd VIi th deepor conditions in Sectol"S: II, III cmd IW.
Zonal spc cie s include 1l£~f.~~~ &IJ., C,yclDl1Ul1inq inci SIl, G. rotuI:lldatu,
Vo.ginu;L:i:.~.gippsl,o.ndi c9:" ViC~Ol"'iol1.o. pl..9..£.iS nnd L{lll1Cll"'cldrm glon;co­
cnsis o...s woll. o.s CLl1. o.sGomblc'.gGL rich in Polymorphinidnc and Elphidium:.
Y..1?l~cto is, not conUl1on but is defini toly rostl"ictod to the J:::mjukinn

.,.. stage in G:LppaJl.Qnd, but V:o.gippsl.9l1di ee:. is recordod from tho U1'JI.de~

lying JUJJgle seo..n sC'.nds:. Qlclanrn~£; is pOl"sistont in tho mn jority of'
bores, whilst Amrnodiscuf5 is 11101"8 cho.r,,:,-ctoristic of thoso in Sectors
:r:: nua. IV. Rryozoo.l s.poc.ie a 0.1"0 not nUll101"OUS; and includ@ Adco.nol1.­
.QJ?sis ob.liquCl, ik!...symmctricg., ]r.f.~.cobridp;in. emondcltL'.., 9~t~ellCl cU1?og,
Tl"'i~onoIl0f:.9;....yol"nJ.icul~and AS]2Jiq9stOnln [.1i1"On8i G. 1?yri tie: replnco-
mont of spocimonl; is (iWmmOlJJ. IvIollusccm shells [U'O. usuc.l1y small
8.nd frog.uontly crufJhed, TUl~r:Ltel.l~Cl!,sJ,ing1:.1..oj) 11"~forJs., vv-ilkinso,ill:. and
Collon::ha pLu"vuln. ::.~re amongst. the constnnt fOl"IITS. Ostro.codo. incdudo
§it1ird~ubdelto.i9£S, ]1zthocy'p;ris tlJll1efactq,9 G;ythoro:!:lo. letE nnd
Q:z.t.horolloic1oG. .ig~torm£ill2:.



('ii) The glauconitic sandstone facies is represented in all
sectors.., but there is variation in its composi tion in Sectors II,
III, and Fr from that in aector I. Foraminifera, Where rec.ognisable,
belong to species recorded comrnonly from the overlying marlID"
Molluscan shells; are frequently present in the Lakes Entrance material,
the principal srpecies being Turri tella aldingae.

A standard section for the Lakes Entrance :formation is'
described from No.l1 Bore, Ph.Colquhoun, situated in .A~10t.123A, at
190 feet above sou lovel. This bore was put down con:jointlY by the
Cmm10nwealth und Victorian Governments with a rotary plahffi, during .
the montltB o:f May to Soptember, 1941.

Tho .Tc...rljukio.n steege '\iV'e.g met in the boro at . 926 :feet where
qyclD.mmino.. W[~S recorded in brownish, sholly marls.:, the overlying bod
bolongingto the Longford substngo. Tho marly fnc/ies continued down
to 997 :feet. Below this depth wo.s n sendy :f·c..ci es c.ontnining :few
fossils. but with interco.lntions o:f sovornl bends o:f hm~d,calco.reous

so.ndstoho. Tl'le glaucohi tic sc.ndstono occurred CJ. t 1149 :feet.

Tho deto.iled description of the section is. as :follows,:.-

926 feet - Greenish-grey rno.rl vvi th pyri to, :foro.mini:fero. (.Ammodisc'g§
s~., G¥clQmmh~~tqpdo.t0, Dorothip pnrRi, Wo.ginulinn gippslnndicn
and Lamarckina. gJ.e~~sis), bryozoa CAdeonello:Q.sis.; s etrica, .
Deonto ora rnooro.lJoolensis, 8:aleschara denticulatu and mollusca

Lissnrca rulJricata, C:tma r8d1ata, (Oori thiopsis mitchellen~,
T.!ll'ri tel;La pIc.tyspiro.., Eulimelln ni ti dulo..).

o feet ~ Brownish-grey marl vdth po.tches o:f pyrite, :foramin-
i:fero. . Triloc.ulino. tricCl.rino.!£, Wyclnmmino.. rotundo.to., Alilmodiscus _sp. ,
CJ.avulinoides S'zalJoi v:o.I'. vi ctol'"'iensis, 8.J.o.vulina on,tipodum), corals
(Trematotrochus c;larkei), bryozoa. (Galle-ria con tiguo., Of. enormis~
Melicerito. o.n~us~ilo~ ~~llopsis gris:~, A.olJliguo.~ V,elumello.

. depresso., Hincksino. gemine.tn, S~amBnocelln fus}tormi&, Schizoporello.
submerso., Schizolo.vel~Q.phymntoporo., Metroperielln trnnsverso.,
~u~ulliporo. tetr~sticho., Otionello. cupolA, O.cupolo. vo.r.spiro.li&,
Tri ono oro. vermicule~~, Metro.r~lJdotos monili:ferun1, Smiroporinn
tu ul~~ and mollusca (Chlan1ls foulcheri, Limopsis chapmani,
Li~ca cincturata, Sarepta_obelella., Collonia parvill:.£, Cllichnella
Cil-uneopsis, Haurakia gabrieli, As.traea. aster', Trifori s yvilkinsoni,
Cerithiopsis mitchellensis, Gerithiella trigenm1ata, Turbonilla
radicans.) .-

901 :reet - Hard, yellowish marl wi th bryozoa..

ll.4-942 ,:fet?.1 - crrey, bryozoal and shelly marl vvi th cOl'·als(FlabelJi.­
~ ambieriense, Placotrochus elongn~~, BQlunophYlli~ s~.),echino­
derma Goniocidaris pruni§l?inoso., fu_pentaslJinosu, PSamLTIQ.9hinusi

w.oodsi) and mollusca (Chloroys praocur~, Venoric:ardia-..E,ro.ci;Jd.­
cos;:tata, ~imya di~milis" Hemicnrdium sp., QZQruea sp. (large),
0;. subsidua,' Megatebennus. concatenatus., Cblloni[\; po.rvula, Vermicularin.
Gronoh~., V. aspep, T.enagodes occlus!::!:.§.).

243"'94~ feet - Dark greenish-grey, bryozoal and shelly marl wi th
pyri te also :foraminifera (Lingulinq. metW1gensis, S;igmomorphinn chill?-

I< I..!!filli, Epopides scabricu1us), corals (Tremc.totrochus clo.rkei ,p,ol to­
c:yathus.: sp. ), bryozoa (neontoporo. mooro.lJoolens~, Amphibles.truntll spo,
R:hynchopora ~i.-sJ?inosa):, and mollusca (Chlan1Ys sturtianus, small
Gypraeas too crushed to determine, Turritella aldingae T.warburtom,
JIhquisi tor .se.ndJ:.§£..oides" 1... johns:toni, Buchozia hemiothone, Mathilda
decorata, Geri tb;.iopsis reticosa, ~'eri thiella trigemrnata, Mar inalla
mic~lo., Gross€ia cancellata, Tainostomo. calvo., EUlimi~cutispira •



15..

.22Q~.2.2.l-f.~e·i~ - E.rowni sh-gito;,i'", micacoOt1.3"1 shellJ7 wi th less bryozoa,
and f'J:>oq.uBnt l)yl.... i tos1 also fC'1"al11inife~:~a CQ;y-clamrnil1,a l"'otund.:.§.1~,

P." 21102-_8:&., kqm.arQfJ-n8: gJ.onc.o.9.~10~t§:9 nunl(]1"'C1.1.8- small 1"'otalines'1 m,.,:Qhidium;
JEQsJ?.~~l:QQ) and molJ.lwca nr~;;;;.:gii:mQ!..t~"@:':1..Qe~~;Zi, Limo})f?-is.J!.~§:.£co;z:i.:, Cuna

'j t . 1 ' 1 T . /- ~ 1 . -"'. C. . J " • ,. , "h • , d ff'I" tl
mU.l.:...1:.:..Q.m£~=::"Q;,·, __~~~e.L a a,~_.9:,;l:,11P-:~e.? _q;~:'J.Gl}J.. OpS1S crJ.f,JarJ.oJ._.~§.2... ver1 1-
iell£1 tJ~~7..A;ci11ln.sibl, IvIo;£Jo wil,~~1,i.., C;y:p.£:?qc, s,pp" , including lal"'ge frag­
ment 9 d2ma:l'g~.n:~1L[~~~('j.Else~, .~L;YI@: ti..l'm--:LQ10~~lq.L BUcho_zia hemiQ.thone.,
T.ul~bon~.ll~L..1.9.ll~Jj,~, .Q0n0!l1J.~l.::'-la li.g,g:~~~, .Br.ool\:ula S ing~.2to:t:L:b.) D

,227-J;..Q.Q6 _f.0£t. - Brownish,? micacoous~ sandy marl with sho11so less>
COl1nncn~ Washings p-. chiefl.y fine, anguJ.aJ::> qum'"'tz grains-1 also green
ai1d IJ::."own glnuconi te, a fovV' small fOrL.lmj..:'1ifora and molluscan sholls
(L=h!'!l?'~si~ cl1:~~i yaJJA.9: (lOC)6 f'OG-c)" I,~maccq~, C...,:Qna muJ:..B..:l;..;.~lla,
~u£~~.k.£...2:!:P.Jdl;l~) " .

10dJ2iv,,}'O±,3~,'" Dark browni f£;\!:J,-gl"'ey to O,Ell"k groy marl.

10J:.32.£.:.~;::1.Q:·~£~I.,; IInrCL, tealcrareous) [Jandstone wi th shell fragmel1tl$
indeteJ})n:1.n.ato 0

1014)!JJ:':~::-,lQ.£§. ~ - Br01J1Tni sh, micaceous;, Hl:ndy mo,l"'l with ~'Il.:l:.§:. Spe
WasJ1i.ngs . ..,. c~hiefly fine, ang1:J.J.o..r 'lue.rtz graims, mica flal\:esb, pyrite,
foramirdfera. rare a::.'ld a fow! 2:1011 fragm(mt So

.1<

..
JlQ26 ~ ~Y'·~J.04Q;! 31', S:ul1i1m'" tc 1OJ.4 !~Y'-1026 Y, wi th aggrega tea, oft'
'P-y~J"-l' +,?-;:-~'''--f;i-:U:--:;:;''''Y:1~1'11' ''''e· ,.... .., ",."\('1 ro<""! all fr n ("tine'"' t. s' rn ,"'"",~ I;,)\.:J_,~O __ .'.• c:u.l """'"' oJ...L. l...-lI.. '-'l.J..L...,L._ u ...,·v , C"C" l.l. ... 'J . , <"',".1. \J.I •

]'Q'42!.9.!~-10§3":§.\;t - Dcu."'k "brownish to grecnish-g:rey, mico.coouEID, sand;w
marl vdth pyritic sogl"'egntiorJ.il<> Fos2:ils raro"

Jl.06Z r611;::.lOEi~':§'u,

':f"I68 Q'6 t/;_-j Qo,-14U[
~_..~;~:a_~~---..,.

],0.22: Lj.1!~:;l.OQ9Lf.ee:!?
rninate.o

F1[.':.T.rd, calc:o.reoua oo.ndstoneo

Hard, cc,lccu"'eous sQ~1dstol1e with shells, indetel!'-

'1

1110-111018 Ui .. ,
a~te .~---'_-.-

1110 :.\' 8 ..,'....1122.: r6 liIi----._.;;;.,.lo. ,._

con.cret iOJJLs ..

}br~, caloareous so.ndstone with shells indetermin-

Greenish 9 micaceouSi, sandy marl with pyritic

112Ll.•-ll38 feet. '-. B.."ownish, rn:].CD.ceouG., sandy marl with ovoid. polletS3
of "grn.;";;OlJ.d::ro-'nl1.d. a few small fOl'>al11in:tfe:,:'o.. .

113.§.!-1138 Zi:
113§, ! 6 'J;_]:;l;~.~ f

Hard, calcareous sandstone.

Similal'" to 1124-113n foot.



...

COOLUNGOO

-=. -. -. "'/_.
'---. --.

(5 LEN

-

FtG.2

- Ple;n-
-01'-

Portion OT ~rishes 6/encoe & Coo/un1..oo/un .
Snow//?1. /ocdtion of" Oowds, Brocks, I?obel'&.sons

and VCc/ls QUJfWeS

SCOl / e / MJle = I Inch.



1149-1150 feet - Gl'"'eenish-g:eoy, mieaceous" sandy mal"l with abunda:ntt
fJ..DG:c;.-angulal~(J:uar·tz gNlins a:_"!.d ovoid pellets 'of brownish glauconi ire,
also mica flal~es,.

l15l feet - Hard, grey to dark grey] calcareo~5, shelly (Turritella
·011jJ.:r:g;zjiw~) s~ndstono with abllildant glauconi te, the darlmr };iortiol'1l
con:!:;a.:u.:ung oJ.l:l

;lJ::21,~6~~ - Greenish, mieaceous, sanely marl,. Washings ~ chiefly
fine ~ ang"UlaI' Quartz grains all.a.. ovoid pellets of bX'OWl1 and green.
glauconit.e., also mirea flakea.

11530",11.58 feet - F'ina, gl""een sandstone with abundunt ovoid pellets,
cF-gl:;-coli....·gl~ucm:1i te: o.nd a few foramin:Lfcru.

1;t~{i-:l::~1?~ :£~et - H'o.rd, groel1~ glo..uc:oni tic sandaton:e with mollusca.
cJliefl;y :LndeterminatEID (~!~,~~.~la mlE.£~f!2E).

:Pyritic and glauconitic sandstone.

I?:33 [eer: - Dense, fine-grain1od., greenish-:-grey sandstone., witl:Jl
gJ.o.uconite grains and pyritEZo

Ro s;tl""icted Janjulciru1 species: of mollusca. are rare in the
Gippsland bOl'"'es, but the foro.rninifel""aI assemblage im:, oharacteristic
of the typo locality at Tor <;L1}.G.;lr$

Ovel"'lying the J'anjllkian marls is a series of bryozoa.l lime­
stoneS)? marls and marl;)r limestones l'"'ef'erable to the Balcombinn.1. stnge,
whio,h in S,ectol"" IV, are 1,818 feet thi ck Q These beds hnve been
ref01'J.-"Gd to as the !l'polyzoal series" but are now grouped Ul1d.er the.
heo.di.ng of' 11Gippsland Limestone JP'ormation", because of persistent
c,haro.ctel"'istic$Q It is impossible to s,upport aingletomt $ recent
view (1941) that the Batesford (Lepido~clina) horizon is a stage
directly unc1e~C'lying the Balcombian. Evidence from borings in Clip:g.s­
land is :Ln f'Clvour of hi$ ea.rl:lel'"' statemont (1937) that it is a facies
of thG Bo,lcombian" SedimentQtion throughout this series of beds is
pJ:acticnlJ..;y- uniform in all pu:C'ts of Gippsla.nd, with the species, of'
bryoz.oa con8i stent ffi1d abUl1.dc1l1 t, and the a ssemblage of anallol'" foram­
inifera persistent, the only distinct feature being tho presence of
L~J2i:~ls£:yg;1i,~!1- and C;yclQ.91;LPe·'?~(2, in the micJ.clle portion. Some species
of' fQr'aminif'oro.. 2nd bryozoa oxtend up to the overlying Mitchollio.n
stagG" The molluscan content vm"ies, in diffol'"'ent sectors).

T,he B.alcombian stage as developed in G-ippslo..nd is divided
into three su:bstc~ges~ . In dO'ii-:~'/Clrd $;CCluence these are:-

(iii) Rairnsdale,
(ii) Eatesford"
(i) LongforCc.

The tel'"'m Il'LongfordY is-' being applied to the beds which
OVG):'li.c the Janjulcian marls and. underlie the Lepidocyclina lim:efIDt02l1i1s
and which have been referred -Co in repol""ts on borings as \lEI atage',li.
SingJ.Gtonla comments (1941,po75) on the l"'elationship between the
J'anjukian and tho Balcombian have alread:r been ~uote<l (p .. 4). The
evi((tel'1.~;e f'ol'" tho creation of -::;l'1.a new :wnG is; based on the imresitig,...
at:i.oj.l.l of SO ool"'es and it is c:;,ly l""ecerl"tl~r that a surface sect:ton wall;
(., ... . .. .., . .' .
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dis:cowered, which eould "be designated as ~.:he type looali ty. :E£oth the;
1i thologicc;aJ. and :galaeoniiolcg:I.G::.al breaks ~Jetween the JTanjukia.n s,tage
and. the IJongford.. ffi,ubstage 8,re :f.'ail'ly dist:Lnct im Bectors :L~ II and. III.
but in Sector IV whm"'e boreEh have been dJ:,ill.ed in the deepest portion
oft· the 1)as.in~ there is; 15. ttJ.c (~hange h1 1:Lthology ~ while the faunal..
1H'eaJt:. is eq'l;;.alJi;)T indefini te, typicw.l Ja:DJ.j.\tkian f·o:r-amJ.nifera s;uc,h as;
.Q;¥.c.l.amln.t~.~ persis>tin-g l.':.p to the llmtes:E'oJ::'d sUbstag~.

T.he t;~lpe locali t~r fQj:' the LOr:ng!'ord substage is: I»owd~t s,
Quarry, south of' Sale (Fig" 2) 0 'FIle q:J.al' ::}y is situa.tecl in the. Ph.
OoolungooluYl on tho ea.st banI\: of :Boggy (GI'eek:, west of Allotment 8,
Sectiom A; haJj~f a mile west of the r08:!.l fr'om Longford to Yat'ram, and
abont 2: miles south of Longfo=ci, where the road turns; west to Rosedale•
.An exc.el1..ent sex'iorDi of alternating hard :L:tinestones: and friable, bryc»­
zoal ma1"'lat showi:r:rg a. dip' of: a'!Jou"lt 159 to the west w;ith a stril-r.e of' "
N60 0 east is; ex:p08GO. in the quarry whic,h haa a ve:t'ti~al face D'bout 50
feet higllil. \lli\wiJJ1g to the sheer face o:f' the section, systematic
collecting is dif:E'iOiJJ.to Ak1, far 0;.$ :Q.Q;ssib:le:: oo.mples; were takem fI'om.
criti{C';[':lpoi.nts; s'lwh as the; J.miiest b:eGt. exsposed im the central. portion
(tho oa..stern po..:t<:; TiJJei:2jg covered w.ith o.etl"111tus) Q!la.~ the topmos:t bed at
the Vli8S-';jemJ. ends :Jh7~::'ialJle mat.el"ial wa.Si also sampled between various
hard 'balms> at th&;; western a.nJili. centraJ!. p01:,tionJ$&

(a,) j[he loy:rest bod expos;ecl is a. g:veyisb, friab:J.~ marl composed
mJ.most· enti,l"'ely o:i1' sp1(!lu.les; of' the SPODJgl~-! Eb,ionema Dl.ewberxi;,. Small
foramini:fl'el"a pl'inlcip2Llly rotaline forms are also presernt;., .El?onid.e~

s:0abrire:ul1J.s and J~noma]dna non:\.cnoides ara the c:ommonest fOl:'ffi:$ whileJ
tilK> othel"~"@li;~j.os-mt~i; rar6i-·InGi"PP.:siLand. are rnarnxlly QaaB~dulin:.oides
Ch~!ll;l' des:crfbeaL from BLoclt;;.zr Poinit, TOJ~(I!mM (possib]y fF'om an
horizon equi:wa1.e:n:it to the LonJi~f'ord wbstnge} and 'JTubuJ._o~n~~tPl}.
moo~Q.QQlc'tlll?2:,~~ desc.ri'bed from lJeds; in thQ. Moorabool Valley IJ.OaI!'
(ffiee:J.oUig, arc aJ.so re .Jord.eae E;ryozOtil. are:: not w·ell developed in the
lraBttl mamp:JLos, cy«;;los.tomnto'lis. species., be:Lng typiml. ThepelLacypod,
!!h.Jl£r:ill~'.~mY-£h£:.:£~i., j. fill :fairly c~mmo!IJ.. (QJsoGrae:oda we numerous.

'.IT'1lC i'auna,Jl. a:sse..rnblage in the lower marls is. as folloW's:-

.~o~ - ~1!£fl.~'!...Q.q!:9~29.~ll C.t:'is:,.:.S'l acropora, Idrrt0ll1ea :~ri.goM.,
. I ..nill~_q.nq, .l".i,~!u~~Q;, 1i9rneE3L.f~3£0ll?:.:t&, If<l tUbercul~, MeC;Y~":fHre15.\­

121.1' 0bo s:~idf'3..@;., Jt!)d§1?;9J:L:ID. Q.~!,,~ns J. s.

£:£LA~HIQ.EQDA - ~mrznvia M,~I11.'41l'ii~~:£gl~.~;!,

}r?'ELE.CYPODA - C~~]1'y'@; ;rol~:r~heri, Q~pq.ecurso~, CteDJamUs)i~
atkin.soni..-·~--
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osrrRACO).! - J?,airdia amygdaloides;, 13 .. sqbdelto:l.dea, MacrocyPJ:'1s.
decQra, Bythocythere kebl~J, G there scuti era, C~dictYon, C.lactea,
c~~l~~ost~ta, ~S~Q(l), Cytheroptero~ fene~ ratum, ~atacythere
Eraeantarct~cum, Kr~the prod~~, Cythere~la ata.

C,mRIPEDI4 - ~alanus: sp.

(b) The highest exposed beds are at the west end of the quarry
and consis~ of yellcwisn, brY0zoal marls, Foraminifera vnLich
include EJ?on}.des scabriculus~, Gypsina hOYl"g.h.1ni and pperculina victor­
i19.r:l.siJ:h are not as common as in the IC';,et" marlBe

The faU1vll assomblage ~8 as follows:-

~ORAMINI~,1- ': J2..o~othia_.:p~rri~ G8.':LChJ:Y·in~}1iLli.Q.~" Q~a",:"U}._ino1des
szabo~ varo Y1.£.:9..QE2:.§~, CasEJ'YlduIJna i?u'hBloiJ'2:'2 a , Ncd.0l?.ar~a r:aphanus,
Lent!cuI ina ar ~J..cu~a "t:g" 8igm05.d.ella el:~Eo:ntis~.ma;, S~; kagaensi s,
Cibic~des. ;sPC' (2), Get u:}S:erian,u.?, Anomalina __nol).iopoid~.f!' Carpent.erig,
rotalif0rF1;b..s~, ~,~Il~. howchin:i;." G. gJ..obll.lu"'_, ~.E(miQ.es repandus,
~.• scabriculu,fl~' JjlIJ?bi~j:urn ]?~_~ c' E. cref'l?J...na.~, Q~r..9U1i'm victoriensifle

AJ:i[THOZQA - MOJ?sea teni sopi., Ita,SIh (1) ,

ECHI.NODJ~Bk~{~ - PSal1]TIecl]:,.inub woods).., ~.:.oni oci CJ:..ari s p,entas12..~nos,a.

BRYOZOA - gandD.. ~l1i§.:, gellariE.l-2.ol.Ltigu~, 9..:!Ji.~J?Pessa, C.gra,cil­
is'" q.rigidCl var~ ~Fampl8;" M..~~icerita, ..~.D;.gusti:'oba., Macropora erassa­
~, M. clw;ke}.., , Gra..1§r?:pora .J?.:9.~U~~oj,p~:L,a el0:J?-gat~., -Y.incularia
~igan~e~, H~ncks~na gem~nata, D~dymos~QITl,l~al~s1 Tub~porella .
~vat.a, P0I.'ina gracilis, ?.. v6r.tebralii?" ~chizo.mavella marginata ,
Hianto.l20ra ,1iversi9-&~~", SchizQPorel:l:.a o.rb~£uli:fer~, S" burlipgto'nens1s,

... §.• s;ranulata, ao~_~.li·por.~_cf.Q~~, kpr~J..ia ob119,t!@., L.o bErns<'Iale,i,
Tetrtaplar1:..fLa~_!?r.§lli.1Eschar9~des eJ:.~_,~tr~, .Wel1:.§l.;...1?as:m;tina,
P.denticulata, ~~~t:.§.1~e..1la ~.!'~~, ;? bi-inci~1 Buf~one)J'od,Ets pro.,:,",
fupda, Gonesc.h8.:\~~e.JJ:;Ln:l ;Phili1?f:lnenSiS,- Ge.;llepora fossa, LekLtho12ora
h,Ystr-!£:, g~hyr-..Sp'~hora bilaIl1e.l..aill, HiP..E..0J!l~1~.. J3]Jdit~, Dakaria
~rassocirca, gPf1l.E..hqp.otu~ pisorJ.E.§;, 8mi_!J~G..i~,ell.a t~~.j4e.b s" :po.r..r..ect~;,
!?..mli.tina e.lon.E~:l."i~'~" 4~~one~lqp-"s:!:..~_C?1.§."Y...~t;~,· Retepo1'G. bf?an~, R. sub­
imrl1ers,a, [Q..~r CJP_QF_~""':y'~r>tj. ci1 :;!.at~'7 Idmonea gemin.§.t8:., Jy mi lneana,
1~1ncurva, 1t.~-fP.gJ::§' f~oP.0,icu:,La~~., He tU"0Ke~,~, El'~·~~1o:phora_~gj..J?o.ra,
tl,e.:tep.9£'§'~2..t~J ...9~l~:b...S.:-

BF-AQpIO;PO.P-!i - Stot1l9th~~':Ls insollt§:.,

:L:ELECY?i?l?k .. Chl~~ fO_~~..9p:eJj.~.

O.8TRACO...Q£b - ~p.ir.q.ia subdf?.Jtoide8:" Me:.,~£..o2Dri,§....2:.e.c9ra.

It is Jll>parent that afflni ties, based not only on: the abund­
ance of, br'$7"ozoa but on the for,:lminifer"ll assemblr;.ge, are wi tIl. the
Balcombian stage rather than w:i. th the ~mderlYL1C Jan juldan. The

.. upper l)Ortion clcsely resembJ.~s the ov,-)rlYing Ba'~esford substage, in
the presence of Q:,U?.§.Y:~Qy{_cpin,i., a sp';c::.:Js characteristic of the
Le:pi.4..Q.9Z.cl~ ho:~izon and 0J?e_rC:uliI}£....Y:l.~i~oriensisvlhich ra.nges into
the basal portion (\f '~he Bairnsdale substage.. Relationship with
the underlying :T'11J.juk:i.an is ~hown by the'c~,l1rrenCe of 9Lc).ammina
rotundata, v'hi ~h is c:1.aracteristic of, but not :~os·t,rict'3d to, the
Ja-n'jUkIari marls.

In support of' the f'aunal characteristics o~ the ,type sur~ace

section~, a Ils tandard subsur~ace section" is described from No.9 Bore,
Ph.ColquhOlul which is situated, in Allotment 13, tovmsh1p of Cunning....
hame, ubout three: miles east o~ Lakes, Entran:ce and has; an: elevation,
of 7 feet above sea level.. It was drilled vVi th a rotary plant
between: January and April, 1941 and was cored throughout. The
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of the ~)Ol~Q whj~ch is being designated as the standard section
Longford. SUbstage lies, between the depths of 708 feet wld. 935
This, thickness of 227 feet is about the average proved. by
in. the Pha. of Colquhoun' ana. Bumberrah in Hector I.

The Ii thology ranges from bl"yozoal marls. to Ij1arly limes,tones
varying from v/hi te to gpey and greeni sh-grey in colour. Grains; of'
glauconite and fine~angular q~artz are oc~asionally present. The
pl"'edominant fossils. al"C bryozoa, most of the speci es, mal<;:ing theil"
first appearance in tho LOIllgfol"'d sUbs.tage. Foraminifera al"'e fairly
numerous. and although the substagc is. tho lowest horizon for many of
the s~pecies, none is dofini tely l"estricted to it. The foros are
d1aracteristically Balcombian~ Wit:1 a few typical Janjultian speciei5l
occurring sparingly in the basal portion of the section. C:idaroid
spines and small brachiopoda are occasionnllji' present but; molluscan!.
shells and ostracoda are poorly represented.

~rhe faunaJ. lis.t is, as) follows:-

ANTI:!O~Q!} - Mopsea...,teni,sQ...ni.

ECHlliQDERMA ... Plates fild spines. of cidaroids including Goniom.id­
.Q;.ri§. !?(t'1JJ).i s1?,ino sgo.

~llx.QZOA - Melicerita angustiloQQ, CBllaria c~nl1gua~ ~australi~
C.rigi911 val'. pel"arJlI?lq.~ Gogl"ClC.ill§,~ ~§inidra J2rofunda.~ Macropora
tU'q..rkei z S:chizonQre11D. qrbiculJfel"'a, Noll~a ocUlnta, Tubucellaria
~eoidesj, Escharoi,cl£s, el"'~ctus, Hippomol1elJ.a ab.di ta, AdeoDlellloRsis
elav.ata, .J?o*:Jn~gp..Qgj:J::.i§,~cvertebrali§,Porella baculi,!EJ1 L.oJ2!:~

~~~, JIiantoJ22pa ~4'y'~,gdgei, .Q1}a]el~ia ey:lindrifo~, ~~-.
ella t.9J..~, Ret~12..o1"abS3aniaJ1a" ~§1§. aCl"opol"g,lidmonea mi1r:ueo.nQ,
I .. trigoIID., Jii~.9J...o:£hgl"a longipora, M£.cyn~ecia j?l....oboSiCideo., Meaonea
hochstettqricmq,. lio,l~er..a .tubercul...Q..E.9 fu.striata, Li.9.11QnoRora ra~

PELECy?'"QJ2i.A .... .Ql?Jk'UD;l~ foulehel....i, OS,t,rea sp., .MQcrocallista. sp.

OSTB.A.POD,A,. ... 12rtirc1io.. subdel toidea, .Qytheroptel....on b at@sfo.rdiense,
Co fene s tl"'o. tur,Q'c.

The above assemblage of fOl->aminifera., together wi th the per...
sistent oceurrenc;o of spee-ies: of bl"yozoa from 935 feet through to th@:
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Bairnmale substage and basal Mi tchellian agaim indicates, affinities.
with the Balc,ombian stage. S:pe~ies charactel'istic of the., Batesford
sUbstage include GY12ad.na hqwchini at 840 feet~ glanorbulinell§. pla.!llSl

• at 800 feet, Puin~guilateralisat 794 feet, all of which.do nott
aPl?ear above this, suba'tage. 0:;eerculina v1ctor~ens,i8,which ranges;
up to the base of the Bairnsdale sUbstaga, is; record.ed. at 845 feet.

( ii) Batesford. S:ubstagi_

Prior to the pUblication of the Holland's Landing report in.
194]., all repol"'ts made by this. Bl'anch referred to the Butesford sub....
stage as Lower Miocene in age. The position of the Lepidocyclinae
in the stratigraphie seCluenoe in Gipp~and has been discussed. in Part
4. Not only is. the species; of Lep1doc;y:clina. in the al"ea distinct.
from Batesford and Hamil tow, but other foramIniferal species which
are a.ssocia.ted wi th the genus at those loeaJ..1 ties play an iml)Ortan:r\t;
part.

One of the conunonest forms> at the type locality for the Bates­
ford substage is. C.aloarinaverric:u1~taParr, Which :i,s: fairly common
at Kamilton and F1inders, but is; ex-ceedin.glY rare in Gi:ppsland, where
it has been recol"ded from one bore (NO.4, Ph. CoI q'\J.hoUl1t) , in the clift'
sections near Orbos;t and in Cluari'y sections in the ]i?'h.Glenooe.
Hbf'kerina semiornata., one of the most charactet'istic foramin.ifera.. aJt;
HamiliOn::-and. in Gippsland., is, not known from B'ate'sford.. 'J2he posi tiOD.
of:. .::.AJ_:U;.::;s...;;t,;;:.r..;;,o~t.;;.r.i~~ .howehi,n1 has already b.een di soussed.

No striking lithological blreak is a.pparent between the Longford,
matesford and Baj.rnsdale SUbstages, the; beds consi sting of bryozoal
marls" limestones: and marly limestones ranging from grey to greenisIli-
g't.'ey in. coloUJ1'. S,everal surface sectiol'llS> aI'e available; in sectors ]:t
II and III, sane of the; quarry' seotions in Sector II being v:ery rich
in Lepidocyclinae.

'IDle palaeontologio.al distinction for the Batesford SUbstage is
based on the presence of' a certain foraminiferal assemblage includtilg
the restricted genus Le~1qoclcliqa and, restri¢ted species of Qy_~lo~
clrpeus, together with ~anorbUIi~l~a inaeq~~qt§.rali~, P.~lana,
~i~ how<¥1-~, 1:IQfkeri;na semior~tg.,. caieari:q~ ·v-elli.<;;.ulCl;t.§!.)l and.
Aus1(roE,gl,il1Ja. how'ohinitt.'l.Qsent from B'atesford but ass.oeiated. wi tED
Lepidoclclina at BUmiiton und Skinner's Section, Mitchell River).
Persistent ace.essory forms are: ~:een.t~r~a.X'Jtlo.l:i,formi s, .QLEi"'ottl-
formis, Am1?histegina lessonll and 0I~rcu1ina victoriens-ia. T.'his
fiSlre1l1!blCtge hets. been pl"eviously donI! vfitb by theetuthoI!' (1936) but,
was referred to the Lower Miocene.

The lffio.tesford. sUbs~tnge in Gippsland is: re];?resented by the zo~

of J1.epidocycliI11:.1 (TrYb11oleEidim.) gippslandioo., which dominates. tEDe
fot'aminiferal nsSBii16Inge in all bores; and. outcroJt)s~ ~e thickneS::f$
of the zone vnrie~ considernbly, being .127 feet in No.l1 B~re, Ph.
ColquhoUt:D. qnd 8511 feet in No.2 Bore, Ph. Glencoe. It GH.u1 bo s,uWi '\rl.a,..
eel intQ) tw:o zorro_les:. a1rea~ mentioned.

(1) The lowe.r orzonu1@ of .Q;LclocJ..yJ2,eUfit victoriensis VU1l'.

'.E~J?'!J:Em:CV:.9E.' is, presen:t ili all seetoX'a, in assoc;io..tion
w.ith numorous Lepidocyclinae:. It is; extremelylimi ted
in verti cal extent in bores. !&~q«;l;(lI@.U$ is I'~Jl;w
reeorded from more than ten feet ~ oore 6~1ples, ~n ~
bore. Ass,ocio..ted. with these ·too genera a.re. the tYl)icuJ.
ftoI'm-a Ii stedt. crb--oVJe.
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SUJ:'fa.rr.e sections are to be found in the Ph .. Glenc,oe, and
along the Mitchell River, above Rairnsdale.. In deep,
borings" in S,ec.tor rvr, the typical Janjukian genus .QYcl­
a~li~ ranges through the Longford into the Eatesfor~

aUbstage, v~1ere it is; found with Le:pidoc~lina. 1m
Bector II, L~idocyclina end othel'" q,hal"'acteri sti~ foram­
ini:rera are associated. with a rieh assemblage of Balcom"Er..­
iam species of molluaca. This feature is illustrated at
Skinner f s section, Ph.Wuk Wuk and in 09rtain bores. Some,
Halcomb'ian species, in thifffi sector range up to the- Mi tchell­
ian s~age where they occur with Kalimnan speciea of for~
inifera, bryozoa and molliuscRo .

(2) The upper or zonule of Hofkerina semiornata is of much
greater thicl{nesa than the lower one ro1d is, characterised
by the occurrence of other typieal foraminifera sucJ1 as,
G~psina howehini, Planorbulinella inaegui1ateralis: and
~~ana, together with a few specimenSJof Lepidoc~!1~~,
the last occurrence, in the upward sequencEa, of one of'.
this assemblage indicating the uppermost limits of the
Batesford sUbstage in bores,. It is., recorded from IL.1llTIer-
ous borea ro1d is exposed in <l.uarry sections in the PIta
Glencoe and in cliff s along the Mi tc:Erell River 'Q11:cL nenn:
O~bost. ,Bryo$oQ ~ominutcs the fauna.

These two zonules are represented in two quarl"'ies.> in the Pha
Glencoe, the lowel'" in Rt...ocl-e I s; q,uarry and the upper in McColl f $ a
short distancEa away ..

(a) The zonule of ~:Ycloclype'9-§...Yictorie~.§.i§. var., &~al1dic.a is
des,cribed fl"'om Broclc t s Q,um.""ry, Ph. Glencoe , about l~ miles east of
Longf'ord along the Seaspray Road. (Fig. 2.) .. IDle sediments ~:onsiat o:Jr'
cream to whitish, bryozoal limeston.es. containing .9ycloo1...xEe1!..§!, abunili­
ant Lepidocyclim.e and numerous testa of .Amphistegina. SampleS! were
taken from various parts.. of the quarry, the fossil a.ssemblage being,
uniform throughout. ~he fossil fauna is listed. below.

FOR4MI~-.rF~RA .... Dorothia...,Earri,. ~extularia fistulo~, ~'. ca1""inata,
Gaud,ryiDJa. r_u£Ql3..§:.., ~i st£E.ella communis, Clavulinoidea soz§J22J: var.
vie.t,oriensiSJ, Bolivina limbata., Reu&sella s.pinulosa" Ehl""e:rnbergi:gj!.
serrata., Cassidulina subglob0f¥1., Lagena orbigny~, D.,Ql1talina consolJ;­
ri,n:a, D;.obliqua, Len~ina articulata, L.rotulata, b.ca~, .
L.mamilligera, G-landulina laevigata, Si.fE.Qidellta ele!a.ntissim!!,
S.ka.gae~, §igmomorpgina hae'ULgeri, Guttulina regil1~ G·" irre,gylaris.,
Globigel"'inoidea trilobus, Sphael""oidina bulloides., Pullenj.~ aphaeroide~,

Oibieidella variabili~, Anomalina glabrnta, Reronal~enig~.ingulata,
H.wilsoni tl Dis:corbis, al~omorphinoides, G-ypsina howc.hi!.E:, Ch,globulus,
"§Ij?EOni:g;Qidea echinatu§" Oibicides victoriens;i~, ell SJ2o, ~p.eruto:ria
;proteiformi§, ~onides scabric.uluSi, ~epandg,§, Si:Phoniyp..-..f1u§F~rulis.?

HOflteriIJJa aemiol""nata, P·lagQ!:buli:rnell..a inaegui1D.tero.lis;;, Jr... pla:Q.~,

Q$lerculilW.. victori~l1sis, Am-phiategina lessolill, Elphi~_~~.~~,
:a.~,seUdOil1J:flat1.?lli' Qil£IOc.l~~eus. vic.toriensis 'WCl.1.~. gippsJ.8:!1dioa, Lepido­
tiiCJ.ina ( TrYbliolepidina)__il)'p.§landi~.

ECHINODERMA - Sterio~idari~ australiaa, Gonioeidaria pruni-
s;pinosu., Psrunnlea'h:hnus, woodsi. ' -

~YOZO~ - BtroQhipora harveyi, Cellaria~normis, Cndivo.ricata,
C.•.graeilj&9 .:&!1.'Q11ipl~~rum grande, Aa robuatum, Acnnthodesia simplex,
Membran~~ora ~~l~.na, M.. stri~ var.9 Elliainidra pyriformis,
S;ik'l.Innoeel~a f'q.§.i:f2£Q1i Sj, Hincl-es:inn gemine. ta, Muteroporn clo.rlce.i,
M. crirrrili:fera, Membroniporella tenuico sta, Figulari q. orbiculn,
Oribril~:LJl£l. rornuta,L a.terminata, C.terminatc\' vetr .. ,££roDJuto., C~llepo£fk
fosm, C. coronop,£§, COIlles'charellinn cancellate.; C.philippi~nsil3, .
Tubue:ellm... ia cereoides" r;r"ubipore~ mo.gniroa~, Toeleva.ta,
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Meli~erita Ctl.illustiloba~ Tha:l:o..moporella grntdlis" SteganoporellQ magni­
labr i.!, Tr~emopora radicij'ers., N.ellia omu]..at,£, ChQP~if1-cylindrifo£illi a,
Gorbulipor.,9: spo ~ SchizoJ2.9rella.-£lata, S. burlingtonensia, S:chizolQvella,
;QlJj,ymatopora, BUff'onellode..§_J2PQfunda, Porell~ baculina, Pc> centralis van'.
Jlaevigatn., P.denticulata, Pol'lh01!i£2ida1:is, Gratel'lopol'lQ ]2Qtula, Oostuzia
producta, E,scooJ:,oides el'l.~ctJL§, ~losellC1. la1lT'llo.lis, .ffiantopQ£.9;-
J,iversidgei, Lep£.O.lia quadrCLta, L.. :fili~ormis" OallJer.®a. gr~., Di i:t.."Ud­
l2.Qra internodia, Smi tti!19- );)tr'G..e<l\l§£f1, S;.hi s,inuatn., SJo elorDgatg., SinititiJ1­
alla tatei, Schizoporella--.e.,trietifiss;,g", Gigo.ntoE21'la ~ribraria, ~etm­

pl.aria australiSl, ~lactell.et poros:& CraspedozoUln. elongat,:Bm.,
P'etraliellLo.. corr~atq., .HiEJ2.Q~ll~gos;a, H.abdi ta.~ Porina graciliSl,
Lekythopora hIYstri.:;, gete]2ora beanif.\ll9;, Gl'li si.sLQQ£.Qpora, Entnlophora
longipora, Id!1l911.~a !pilJ:]B~, Hornera tUberculata, Hofrondiculn.to.:.,
Liehenopora racl~, Loallstrnlis;, Po.c.l1l¥s;tomaria pnrvipuneto.ta,
:Plagioe~ S,lh"

BRAGHIOPODA. - -MurrG.via-flindersi, Cryptopora.o.cutirostrum.

PELECYP0I:1A - Chlam;ys 12raeeuN'1o£, DimyCL diss;imilis.·

0BTRAOODA - Bairdia runYg£Qloides} B.subdeltoidea, Bythoeypris
reniform-is, MacrocyPris; sp., Ap;laia clavatn., Cythere sp.nov.. , .Q .. rl3:.s.:trQ­
!:!!§£giJJUta, Co so.r1"jenta.e~ Oefle.:zdc.ostata, K:ri tl':Le egg.£E.1, ~esto1.ebelli

variegatq.., Qzthel"OpteroIll batesfordiens::e, Loxoconcha austr~;~ Cythe~­

ella Sip.l.

(1:))) The; zonule ot.· li9fk.£r5.na. semi ornata. is. represented in McGoll l s
Q,uarry whie~h is s.i tuated on the east side of'. Eoundary Creek in Allot­
ment Ht ]2-h.Glenc,'Oe, and is. 4 mile$, east of Longfol'ld and nbout 3 mile s
east oft' Brockis (Figo2)o The sediments consist of hnrd. and so~t

• bands. of ferruginouSi bryozoal limestone and marly limestone, which
ap};)arently strilte north-west and. south-e.ast, witlll a. dip to the; north-
eaS3t. The quarry :face is, about 20 feet high. S)ampleslc were taken.
w:herever friable material could be obta.ined, and. examination of. the Stir:
shows the fosSiil content to be consistent throughout. At thEJ; top of
the e;tuarny, "bryozoa are well presel'lved, with Cel1.eJ2.2ra. coronop:!:!§
abundan:tt. A general list of foslB:!ilSi is as ~ollow:'s -

FOR.AMlb'IFE~!- - Dorothia pap..£.1., Hblivina victorian£, Bedilatata,
lBl.lobata var., T.rifarina bradyi, Cass;idu:I;~noidesoho.p1Tl~,.dJ.ubUlQ­
ge~~orQ.boolensi.§, Reus'Elella sJRinul~, Cass.i.dulinCl subglobosa,
Lagena. hexago.lli!, Lo suleo...:tg, L$ g,lobQ...l2&~ Nbdosariara.pfuJ.n1!.§, Dentalina
obli~, D.SDlu~, Po.rafrondie.ularia spenowo, Lenti~ulil1Ja crepidula,
L.rotulata, §~oid~llakngae:r1~i..§., So eleg.@'.!tisaim,0;,Guttulina ..:£..t:.Qlhil.ema,
.?lhI§igmoidinral si~vestri:h, U.vigerina ten.ui@jtria:~, lGrlohige~
bulloides, Ql.obi~rinoicleSi t~ilob'll§;, Sherbornil1£l.;...;sllo-noV'·., .Anomnlin~

ammonoid.e$,.A!.&~lJrata, Oan~ris nuricula, Heron.al1.enia v:filso.!1f!:, l!!.
ling:ulata, O~ides vic!ori~nsis,9 ~sp.(2'~ulwinulinella tenui­
~gim.1.to:., Go.rpQDterio.. roto,liformisj, Plonorbulinelll:t inaeg"uilater- .
Mis, l?plL1.11D:, S::!:.J2honi~.?>trnli.~, Eponides smc.brioulus, E;lphidiUIn1

• ;Qar~, E~o;P seudoiDlfl[l.B!n, lt1. cpo.s Set tum, Amphi s,tegina Ie s aOIJlii, .9J2e r~uJLiIJJa
victorie~, Qypsina howch~~~~ G~globulWs, Acervulinu inhaerens•

.ANTHQZOA - MO};l~tenis.ani, M2..SQ;l ...

IlERMEl?i - Di tlropa COI'B£Q val?.. W'ol"mlJetieIl§J:.§•

.EOHINODERM.-!:...- CG-anioci dcg:is pentaspinosa, ct. pruni s.pino§f1., .)
Sterio~ido.ris austrnlia~o

BRYO~ - Co..ndo.. inBrml§., C;ella£in. o.ustrali<s., ell eont1:B'E, Ce rilE,i~,
O.rigida VCt.l'lo p.erampla.~ Co deJ2!'~£5 Meliceri to. atllguatilooo., M. o..cuti­
marginata, MG.c~QJ2.9r.9:. cl~{8i~ VinculQria gj.gnnteQ;.,T£em.o£,Qp1l SitClmin~.§.,

CorbuliEor~~, Celle£o:ra tl'lidentic.ulatC}, Po:!:'i,nn gro.cili~,
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Porinr...'1. vert§"9.ralis, P-. cribro.rio.., Met!:.Q~riello. trcmsverE, Eulbiporo..
Clreolata., Smittino.. elongo.to., S.reticulatn, Micl"opora ~arinatD.., .
Chinstosella poroso..,::Porello. tuber..Q.£Q, ~fonellode $ baculing,
Reteporo.. fisSEl, R.· subiminersa,. Mecynoec~a prob0.§£.iQ£Q;, Idl110nea tri­
,gQBg, I. iIJlc,urvn., Diastopora discoideo., Hetepor£....J2i..siform1.§, E.ill­
spnrsu orakeiensis, together with 0.11 species recorded from Brock's.

BRACHIOPODA;.. .... Mur~o. catinuliformis, M.flindersi, E'oucharcaiu
sp., S:~hothYris insolita, ThecidiUl:1L.illJstro.l,£o .'

PELECYPOD1L - Chlamys cd}. ,E0lymorphoides, C.pro.ecursor, J2!im;wu.
diss,imilis, Serripecten 'Yahlie!!§~. . .

OSTRACODA - Bairdi~amlgdaloide~, R.subdeltoi~ea, Ma££Qc¥pri$
decora, .oo~isturnefacta,Rythocythere keblei, G;y:there dictyon,
G). scutigera, ©•. rastroma:rgih§.1£,9 C.nielobes;ioides., Go e:audispi!!2-S@;,
C.f'lexicosta.ig,9 Ci.e-anali<iu1a~a, lli.sp;Ii:, C.aorrentae, LOXOCODlC.lli!­
avelLan8;, Krithe eggert,. tytheropteron batesf'.Q£diens,£, C.::ftenestrattUffi1.,
C.;Pir:'aenntarc,ticJ:!.m., Xesto,;J,e:b~s' variegata, Cytherella. lata-.

,'.
Amongst the dist.inctive foraminifera is a new species:> O~'

Sherbornina, the 'only other record being neal" Orbost, Where it oce-urs
in beds belongiJnJg to t·he. smne zone as those in McCol;J.' s Q;uarry.

..

The term lfBairnsdale substage" is; applied to the bryozoal,
shelly limestones and mo.rly limestones which immediately overli&

.. the LJ.epidocY(IYli~ horiz.on in ell surface and subs.urface sectioIIlEt.
Charactel"'isticforaminiferal species of the Batesfol"d SUbstage suu
as Planorbulinea:J.a .EfQ.na, ~~ howchini, ffofkerina aemiornata and
Lepidocyclim. do not range above that SUbstage, but :Aml2his.teillEi§: ax;nd
.QEerculinn persist into the basal bed$ of the :Rairr.usoda1e SUbstage.
'liypical small Balcombian speciea ap:genr thl"oughout.

In all exposures, of' this SUbstage, as, along the banks of.' the
Tambo and Nichols:on Rivers and along the Pl"inCle t s HighwaY' to Orb0s,-b:"
the upper portioru appears everywhere as D. horizontally bedded lime­
stone which abounds,in large echinoidea.~ brachiopoda and pelecypoda.
This bed. is underlain b,v bryozoul limestone$, in which large pe~ecy-

. poda: such us Hi'nni tes ,eorioensi.s., SpoIiJld;y:1Us; bo.ileyanus and S',erri­
EectemyahlieIllSis So' abundant in the upper portiom, occur siQ:c..riI)Jg~.

In 1875, Howitt nppr'ikd the term "Bairnsdo1.e 1imestoDle II, to
celiff' siectiorus near Bai;rnsdnle, rego.rding the a'ge o..a Miocene.
Dennant (1891) postulated an' Eocene age for these bedS on the hasis
of' correlo.tion with a f'a.un~from MUddy Creek, Hhmiltom, then regard­
ed. as EoceE.e~' McCoy (1874]/ r.ef'erred them to the Middle Miocene, un:.
age confirmed by present investigations•

~e cliff' section at Pound Swamp, Bairnsdale, on the s-outJm
side of the Mi tche:).l Rivel", j:u~t beyond thecWY Yung Road turI:ll.-of:tr:.,j,..~:

. desigJ:Jlo.ted as, the type ,aect:i,plfl (Fig.3) • "!]),J.$ cliffi lSJ 74 feet .higED.,
and about half.' 0. mile long. It eonsist~ of an upper bed of' ferrug~
inous>,9 f'oss.ilif'erous; 1imest'o~e, containing large echinoids ClIld bivalve
l5hel1..!S and lower.bed. of.' friable, br;yoz:oaJ. 1imestone,9 in whieh maCDO!'"
f'oS:$i;Ls; are scaree. Dennant (1891.) Ii s.ts one f'ornminif.'ep', t1NJ'Q'
echilloids>, one bryozoan, five brachiopoda., eleven. pe1eoypode..'1. and two
gasteropoda :from the S'6ct'iOIlI. A collection of f'ossils vms lnade b;W
the writer in Clwmpany w:irtp. Mr.J.Easton of tho Victorian M.ines l1e12Jarit:.-
ment in 1932. The. sec:t..~pn was re ....'Wisi teaL. in April, 194]., when the
lower bryozoa]. bed was also' systematiea11y sampled.

......C!
;........ ~ -j
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A faunal description of the type section is listed below and,
includes only s~ecimens collected in recent year~.

(a) '{[PIler bed of hard, ferruginous:>, fossiliferous, limestone.
Fossils, are difficult to extract owing to the hardness, of the roCk.

M~THO~OA - Fl~bellum gambiere~, Placotrochus: sp •

d
E?HINODERl\!8. ~ Q!:ypea,illE.-,.gippslandicuSl (common), PYlylla.oanthus>

~~o

J2R...1Q!Q.! - Celle"Q.9£a fO.~f>

BRAQHIOPOD4 - !'Lagellania .B§£ibaldi~1 S,tethothyris. insoli t!h!,
Maga.dinell~....1!oodsj.an.£!.. .

R'EL~Q.:a'_OD;A - ~}On:d"y'lU~ pseudo:rad12lus, (cQl11moDJ.), §.~baileyaI¥S (c),
Cillamys l]~ctD.~~ (c; .9 lli.....nni teSJ cori9.£Ilisis (0), Slerripecten yahliensis,
S;.y;ahl~e~§.h@: war e sem:i;b§.~e..Yi§· (fill.), 0 strea f.\re.EAA-$;(Q)l.a. ( cqIJIffion and -l.ar-ge ~; .
Cuculla,.ea. corio.ensi;~, Q:by~ymeri,.§ spo, Venericardia spinulosa, Myouora
sp.

G.N3TEg0Em2;A - T.l~.rritel~a corus"Qic.abiill, trlalliostoma sJ;?)o

(b) Lower bed_ of friable.9 cream to ochl"'eOUs, coloured., bryozoal
limestone. Washed. samples:. are composed almost entirely of bryozoa,
wi th ReteJ2.Q:t:§: the c.ommonest genus;" F'oraminifera and os;tracoda are;
also present but no forms are well preserved•

. FOR.AT~IJ;;IIFE,M - .~ext~§l£i'Lg,r~'.9 Verneuilina. tri£..1:!:~,
«3ta,'\ltdrYimV'1~goS:~fl:, ~91ivil~ di;L~tata., ]1cvictori~, I:agena~lU-cmJ.L.ata,

L.favos.opJ.P~ji~~f.b.9 ,10 sulca~, Siphonodosal"'ia scalari s,,9 Nbdos;aria,
c.ostula tq.1 1?~aliJl1?:_ qblj.~,9 Lel':l;ticulina rotula.ta, Glandu~

laevigata;., Sd.gmpik:l:,lo.. e!~antissima., S .. ka@ensis, G;YRsina. glObulus,
.Dis:corbis allstraliffih ~cris~ aUl"'icula, C1l!l;phili~ensis:" HeronalJLenia
lin at~.9 $liJ2.hol1;i~s_B"'a11.!~ ([1ibicideEl ungeri~" Golobatulus,
.2.!.sp. 2: , .A:noIT!al~;..na gl@xata, Eponi~) c.QDi~tricus, Eorepa~,

~otorotalia~owchigt~Nqgion victorie~~ Elphidium chaRmani,
EJ. CriSJ2UlTI, E. :Qlseud2nQdoS:il.J:!TI..!.

ANTHOZQ.A. ... Mb12 ~ea. ten)..~~

ERYOZQ4- - Cellaria r;hgida~ c.,,£,igida var. perompla, ([1. g~.ill§;,
~ntigug9 M9:c"ro:Rora clo.rl~9 £Q.:g,.-escharellina phili:02inensi?9
C. cancellat.§i;, Hiantol2.or§.~'±lversi£gei~ TUbiporella mo.gnirostr~§1

Cribrilina. ter~f&E, QJ.19:.peri."1 cy:liDidriformis;~ Cellepora foss:a,
Lepra1i...a Ea=!:.£l1sd~, Me1r9J2e~iella transversa, Ex.och:.ella. grunulata,
Silli ttina elongato", Smi!tiruella ta.tei, R'eristomella. ]J2.U.estans, achizoil­
porella. bombY([l;i~, Retepora beaJ:!1ianq., Ro sclmapperensi$? R:~ fi ssa,
Crisd.a Il3l.cr0l2.0rDJ., Idrno~urig~'2 Lmil:n:eana, HOrn.era: str~atm:;!.
M:esnnea. hochstetterign...Q..2 Lic,henoRora radiata, LiriJil'Qra fC1.s.cioulata~.

QpfIR2POD~(t. - :Bai~dia s~lbdel; toideo.., Bythocypris tumefacta, Cythere;
i!-e..!!l1,!§,~, Co dic.:1Y.Q~9 .Q~_1-:costaobg;., Cel£lctea,_C. sorrentaa, Loxoconcha_
austral1-~~1 .

'1lhe faunal assemblage in the lower bed. of the section is; typio­
al of' that founa.. in all borings except in those towords, the western
portion of S'.eotor II, in which numerous small Btl.1combio.n species, of
mollusca are prominent in a bryozoal marL, Several other :foramin­
iferal forms, are characteristic of the substage as, found in borings..
Aruphiste~. and Ope!'.£~iD~a." which are present in the Longford., and
common in the Bntesfor<fL., disappear in the basal beds of the B:air:r:ns...
dale. The bryoaoal speeies) are similar to the majority of form~
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Porirr~rtebralis, Rocribrnrio..y Metro~riell[t trcl:nsve~say Bulbiporo..
.9l:.£Qlo.t~., Smittino.. elongo.to.., S.retic'!2:~, Micropora @.arino.t~,

Chinstosella. QQ.tQ§Q, POl"ello. tUbe~, ~fonellode$ bo.culina..,
Reteporo.. f~ssa, R" sUbirnm~., MeG;)Y!lQecln probos..cid£Q;, Idmonea tri­
,gQ!1g, 10 iJ.Jlc,urvn., Dio.stoportt discoideo., Netepora p:i:.,siformis" Fili­
SJID.rsn. oro.keiensis, together wi th 0.11 species, recorded from Brock's •

BRACHIOPODA. - Murravio. co.tinuliformis, M.flindel"si, B:ouchardl.in
Sl?, Ste~hotbY'rIs insoli tn, Thecid.T1jjj"..L.fillstro.l,£.

PELECYPODA.. - c;hlo.~ eire 1201ymorphoides, G.pro.ecursor,.J?!im;wu
dislS>imil.i§, Serripecten yo.hliensi s.

~:6COD11: - Ba.irdi~~~.mygdaloide s;, &subdel t.oidea, IIIIacrocypris;
decora, ~JJ.oc~is tumefa~., 12Ut,hogythere keblei, c~there dictyon,
(0;. scutiger_a, (G;.,rastromarginata, ~lobes;ioides., G.. c;audispiI!.Q.§§.,
C.fl~.ta~, C'.c,analic.ulata, !t.~spo4, Ceo s:or~D:~9 Lox:ocoIJlcha
ave1Lanl!, Kri the eggeri, Cytheropteron bate sfordiense, O:o:ff8ne s tr:~.,
(Q;.:pa:'a.em:1tQ£.£tic~, ~leq~ris 'y~.!!1, .Qythere1::4a. lata.

lmlongst the distinctive fONl.minifel"o.. is, 0. new species; of'
Sherbor~i~~, the only other record being neo.r Orbost, where it oceurs
in beds be10ngi~ to the $E1e zone as those in McCol1fs~uarryo

The term "Bairnsdale substage" is:, applied to the bryoz.oal,
shelly limestones, and mo.rly limestones which immediately ovel"'li~

the lWepidqcy~li!!£ hOl"'iz.on in all surface and subs,urfo.ce sections::.
Characteristi~ foraminiferal speeies of the Batesfol",d substage su~lll.

as Planorb14inella J2J:o.na;., Gypsina howch~ni, Rofkerina &emiorn~ta and
1epidocY..,cliDg. do not l"o.nge above that sUbstage, but .Am12hi stegina 81Jld
Operculil'E; persj.st in.to the basal beds; of the BttirJ::nsdo.le SUbstage.
'JIYpic.al small Balcombinn species. aPI?ear tm...oughout.

In all exposures, of this SUbstage, as:; o.long the banks of the
Tambo and Nichols;on Rivers and along the Prince f s Highway to Orbos,"t"
the upper portiom appeal"S everywhere as a horizontally oedded lime­
stone which abounds, in large echinoidea., brachiopoda and pelecypoda..
This bed. is underk.'1in oiY bryozoal limestones;, in which large pe1.ecy­
poda: such as Hinnites eorioensis~ SpoDlQylus,baileyanus and Serri­
pecten yahliensis so abundant in the upper. portion, occur sJ?:a.ri~~o

In 1875, Howitt applied the term "Bnirn:sdale limestor:ne If, to
cliff sectiorus nenr Bairnsdale, regm"ding the age a.a Miocene"
Dermant (1891) postulated an Eocene age fOl" these beds on the o:asis
of correlation with a fa.una from Muddy Cre@k, HamiltoIilL, then regard­
ed. us Eoceneo McCoy (1874) referred them to the Middle Miocene:> an
nge confirmed by present investigntions.

~he cliff section at Pound SwamJ;l:, Bnirnsdnle, on the aout:E:u
side of the Mitchell River, just beyond the wy Yung Road turn-offt' i~
riiesignlQted as, the type section (Fig.. 3).. ,].he cliff i SJ 74 feet higrut
and about half a. mile long" It consists: of an upper bed of ferrug­
inous>, foss.iliferous; lime stone, containing large ecmnoids and bivalve
8hel1.s and.. lower ,bed. of friable, br;yoz;oal limestone, . in whi~h macro~

f0S:S3i1s are scaree It Dennant (1891.) Ii s.ts one foraminifeJl', tWi'Q'
echinoids, one bryozoan, five bra.chiopoda., eleven pelecypo<1..'l. and two
gasteropoda from the sJectioll!e A collection of foasils wns made b;W
the writer in cr;;ompany with MreJoEo.ston of the Victorian Mines, neparit-
ment in 1932. The section was re-w:i.si teGh in April, 1941, when the
lower bryozoal beG. was also systemutically sampled.
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along the stairway and directly behind the station, sampled, thi.s:
portion representing the base of the stage. Here, bryozoal marls
were found to overlie the Bairnsdale substage of the Balcombian ll

The contact with the overlying Kalimnan is not available owing to
denudation;, but the pnesence of several small KE-~limnan mollusca and
a few typical bryozoa suggest that the full section is not much
thicker than that already exposed.

(a) Two beds were smnpled in this lower portion:-

:h.. Lower bed, just above that containing large bivalves typical
of the type locality for the Bairnsdale substage, exposed at Pound
SwmTIp, not far to the north, and below a fine shell band. It co~~

sisted of ochreous marl con.taining brown glauconite which has replac<':'
ed many organisms, angUlar quartz grains, foraminifera, a few bl'YOZOa.
and numerous ostracoda.

FORAMIN:IF~ -- Trilocu=!-ina tricar:j.:qa ta, SigtnoilJp.E. s,chluplb.erEe.r:iL,
T.extularia cari~, Boli~~~rol:JUsta, fu..aff.limb~ta2 ;La&~~.§: stri9-..:~£,
L,. sqlcata, 8.iphonodosaria scalaris, Dentalina sp., Rectobo).ivi:ru:a
bifrons var. striatula, Guttulina problema, Pyrulina fqsiformn.s p

~gmoidel~a elegantissi~E' Discorbis australis,D.orbiculari_~,
Cibicides..1oIJatulus, G.llngerisnus, A.nomaliTI;8; sp., Plapu;Lina .1Ca1.inp:;L'E),~""'·

si~, 9~ilJho~jma australis" Nonioll. victorie~, ~l1?hidium crisJ2.~rr"

ANtHOZOJ~ - ~~0.E~e§l te~isgni.

ECHINODERMA - g'onigci.9-.£ris _.12:entai?~nosa.

B~YOZ04 - Cellaria aus!ralis, G.rigida, G.divaricat~, Q~~~~.ss~,
Melicer.Lt§. acutimc::.r..sJnata, Porina gracilis., Porella rhomboidalis~

Conescha~ellipa phili~.~nen9is, AdeonelloQsii? clavata, Idmonea
milp;~, Ie contorta, Horne~a f.r..<2..nq.iqul.,gt_a..J ~uberculata.

OS'+:RAC~ - J3.airdia subdeltoid~..£, Macr..C2.c;YJ?ris. decoro., ~~ tun1;i;~'$

Aglaia c_layata, Parac!.~JfPstoma cf. ~nsifoJ;'~S, Gy~r~ dictyo:q,
C. demiJ?sa, 9••canaliculata, G. scqiigera" G.mili tari.~, Bytho*th~pe

arenosa, C;y:the.r.idei s laevG. tag Loxoconc;!;W. .australi.s, Xes tol.e .£ri~

variegatlil, Cyth~r..~)'J..?_lata, .C!.. p"U11C,tata, Alat§.cythere pa:>aeantarcticu':P.f>

Q.:QtRIPr;:1?JA - Balo.nu§..amphi tri te var. aeu~!..

ii.. Upper bed, along and abowe fiue shell band.. It consisted.
of ochreous, shelly marl. wi th forantinifera common but species few~

bryozoa scarce and poorly preserved, small mollusca am. nurDerous,
os,tracoda.

FORAMIN~FER.A..- 9..u~nquelo~..:..qJ.in§. VUlgaris;, FiloclQj.~;c:Qreiber,s.­

i:a.:na, ~. triC?o.rinata, Si@TIoilina:. sigmoidea, Reophax. spo, Bolivini,.tq
cf. g+ua~tera, Bo).ivina sp~l, B.. robusta, Bulim:j.na echinat~,

Lagena graci)~ima, L.. fa;vosopuncj:iata, L'!..laevis, L"striata" L_~aJ2..ic,u.J.­

~, L. sUlcata, Dentalina q,bligua, D. emaciata, Do ci!. obligua.~

D;. s;oluta, Rectobolivina bifro~ VD.r. striatu.l~, Glanduli);]u l_~:1Eata,

UVigerin.a of. 12ignrea, Globigerina bulloides, Plc:nulinoides ·b~concavus,.

Cibicides ungerianu§, ~J..fUlulinD. kalimrrensis, Notorotali~ efe .
~latbpaJ~, Epistominaelegans;, Astrononion australe, Nanion vict~~­

iens.e·? El;phi o.i l~.rn cr~ spUf1'li:. ~·cf'.. ;Q.a1:ri, Jb.... cf.~ricula tUJ.11'.>

VER~ - Dli tru;p8. .corma VD.r .. worm]Jetiensi.s;.

ANTHOZOA _. Mops.eq tenisoni eo



IDiYOZOA - Cellaria rigidlil, G. rigida yare per8.mplo,.p G. d.;ivaricata,
Meliceri ta m:;rgustil~~ s"elenaria maculato., S. concinnfi., Otionella
cupo!£, Thalrunoporella _gaci:l::.iS'" Cones;pb.arellin~;..,£hi];tppinensis:"

I.dlm9;rr~§._. incurvCl., Liril?orn s uperposi tao

PELECYPODA - Nuculana woadsi 7 Neotrigonia acuticostata, Lepton
tr.~gQ..nale;, Li~a.rca rU1?.riclD;"tul. Guna £oli ta, C~rp.dj.._at.~.,. YE3J1_ey_i2a.rdia
sp~nulosa, Clauslnel.l9-.sur.roborata.~ :Li)].1a:bg.£3.~~.

GASTEROPODA ... Turri tells. acin~, T.. ~onspic,G.bilis" Geri thiopsi.s
~olnoughi., Qxlichn6'lla s[>.

OS,TRAGODA... Baird~a. amygdaloides, Macr~ris decora, M. tumida,
BythocyP:cin tumefacta, Gythere mili taris" G. scutigera., ,9.. scabro-·
cun.eata, G. canaliculata, G. demissa, ~ sp.now., Cytb&r.i.dei-s laevata,
Xestoleberis~ variegata, X.margari tea, Loxoconch.fL_ austral~, Byth_o­
cy:there arenosCl., Alatacythere praeantarcticunr.

CIRRIPEDIA. - Balanus £1.!m?hi tri te, yare acut..§..

The above descriptions include a foraminiferal assemblage
.different from1 that in the underlying. Balcombian, species, typic.al at:.
the overlying Kalimnan being present as well as some new species of
Bolivina 1/"hich seem to be fairly restricted to this n.ew stage. Amongs.t
the bryozoa, Balcombian species are present in the lower portion but
give way to Kalirrman species: such·as§.§.lenaria in the upper. Small
molluscan shells.: of Kalimnan species occur in the upper portion While:
ostracoda are common throughout.

(b) The beds representing the upper portion of the stage, consist
of hard, ferruginous.., fossiliferous, marly limestone containing
numerous casts: and moulds of molluscan shells referable to Kalimnan
and Balcombian species. The fossils present are : .....

ANTHOZOA - Flabellum gippslandi~

BRYOZOA - (Q;elle;pora biradi~.

~RACHIOPOD.!. - S.tethothyris insoli t:a.

PELECYPODA - Spondy1£..s baile;y,anu§;, pteria (Meleagrinal_c.£..§:.§.§fk­
cardia, Hinni tes corioenJ?l:.§., Ostrea §.renicolap P.anope opbi t.§:., Pinn.£:
5:1'-, Anomia tatei, GlycyYleris subtrigon~, LimoJ?s~bearunariensis,
Arca TI3:arbatia) cf. simul~, D.osinia j olms toni" Aloid.i;.§":':INotoc01ibulp.).
~data, Veneric.ardi~ spinulosa, Meretrix. cf.. ebu~, 9,emele'
krausei, Calliano.! ti s cainoz.oi eus, Cuspi dari a sp. nov., Cucullaea cori 0-·
errsi s.. I - - .• , • ----

GASTEROPOD,A. - Conus ligatus, Conus spp., 9igapatell,a_crassa,
CY-l?raea. aff'.subsidua, Trivia avellalJ.oi~es, M~~ afL'. asteriscus,
C~atium.a:nnectanS', Polinices substolida, Emarginula tJ?anse~, .Anti­
phalium muelleri, Tylospira coronata.

GIRRIPEDIA - Balanus amphi tri te var. aeuta.

:Rt will be shown in the description of a subsurface sectioJ:!1
for the stage, that similar conditions exist in the upper part~ of the
s,tage in which numerous mollusca f'lourisb:ed.

The description of' the subsurL'ace section from No.ll Bore, Ph.
C~lquhoum, is giveru in detail so that the complete sequence from
Kali111l'iDaru down to Balcombian can be illustrated.
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;r.his\ bore~ riTith an elevation of 19 feet. above sea level, is
si tuated in Allotment ::.23A;i Ph.. CoIguho'U1m and is the most northerly
Government bore in this. part o~ the Lc~es Entrance area. The
transi tion beds vrerd systematic.allJ collected f'rom and studied on::
the bore sitae The M~tchellian stage ~as penetrated at 195 feet,
."('he bore passing from '~he fine y shelly sandstone of' the Kalimnan
into greenish, shelly marls co:ntaining abundant quartz e..nd glaucom-­
i te grains, small l)ebbles of a greenish rock, foraminifera, nurl1erous
hryozoa and WO.3:-n f'ragments or mo11uscan shells. This bed pe.sses
dovmwards· into greenish-gl~ey to gre~T shelly marl, the majori ty of
the shells being pJ:,ese1"ved as uhitiGh casts ana. moulds" The shellS'
.ere unusually large and numerous., the mixed assemlJlage of Kalimna:ur.

..).:nd Balcombian species persisting throughout. The shelly and.
slauconi tic facies disappears at 2.9L~ feet, o.t YiThicl1 depth is the 'cop­
rnost limit of the Balcombian..

A. detailed description of the sectiolll, in dovmvmrd sequencEa;_
~;.s as folloVifS;:-

Greenish-grey, shelly marl with ablli"'1dant glauconite grains,;,/
pebbles, foraminifera, bryozoa (more nun1erous than in the overlying
Kalimncm), mollusca and ostracoda, extend f'rom 195 f'eet down to 2-38
feet.

FORAMINIFERA - Pyrgo bUlloides, P. depr~ssa, Q;uinqueloculinD;
a.m:nophila, S. VUlgaris, Q... seminul~, 1Tiloculina sch!'eib~rsio.nc., ']2'''.

'" tricarinato., Spirol.o.cul!.m.l dis~.E., S.igmoilina t?chlumbergeri..,
CornusEira foli8.~, Liste1"_~llu COlumun~~, ~olivina aff.limbc.tum1
~D.geno. gracillimo., Lo sUlcclta, Den:co.lino. o"bl~quq,., LenticulinEt cuItro.tn,
9-1o.ndulina Inevigntu" Guttuli;r]£1:-£..~in2., pVigerin,e., cf., p~:!?..£y Globiger:..·
i:g.n.....:2.ulloides, g-lolJir;e1"inoisl.:e~:~l~ilo1?~.!~> .Q~bulinc. univers£"., Discorbi~
o.ustrc.lis., Pl2.nulinu kcclimnensis, Plc.nulinoides biconc2.vus, Cibie-ides
ungeri~, G. victoriel!sis" C.. lobC'.tu1..£§.,-i.fu~fln..'"l sp. i-;J.ijotor2talic..­
ei'. clathrc.tn, E:pist£m.~}ID elegan~, f\.strononion aust~[Lle, Elphidium.
imperc..triL

ANTHOZQ!

BRYOZOA - Cell~.r.i[l de;pressCl., c. divc.ri ento., G. rigidc. vc..ro :gerrun;Plq;~

Go c,ustrc.li 8,;, Q! laticello., lvleli cerit0 o.nglf,stilob2., .. M. o..cutimc.rgi:r:rot0.,

'rhalamoporella JI.racilis" CrateropOl':a J2.[~tul~, Tu't!.ucellaria marginata,
Selenaria maculata, So concimla, LW1uli':'~..§.J)0rvicella, L. canaliculatc.,
Dakaria c.rassocirca, Peristomella praestans, Porelladenticulata,
Cl.onescharellina philippinensis, Ad'eonel}_oJ2sismucronata, Scut:i'C'ell~
~, Grisia acropora, Idmon.ea contprta, Hornera. tUbe1"culata, Mesonea
hochstetteriana.

PELECYFODA - Anomia tatei, ChlmEYs meringae, ~eotrigoniu how~,

Nuculanawoodsi, Gardi tD. Imlimno.e, VepericC'~rd~a compo.cta, v. g~J?PS\- .
landica, V. subc.ompacta, V~ sPi.nu)-....Q.§2., 9)..c.1.lsinella_~-g.br<?borato.,

b,issarca cincturatp., Lepton trigon~, Cu.na polito., G. c..Qncentrica,
C.po.rticulo., Sal9-putium commune., Limopsis beaumaJ'iensis, C.~lcullo..eo.~

corioensis vap. :erc.elonga, IVlo.ctrc, hO\lC12i.="lian.,s, M:yodora corrugc..ts., .
nivaric.ella dentatc~, Glycymeris sUbtlj.gonalis, posinia cf ~ johnstonJ..

GASTEROPODA - Turritelln... cons)?ic.~bilis, T.acricula, .conus,
ligatus.,Ancilla ligatu, Gymatium ?-}:mectcns" EglisiatI'ip).icataji
Ntttica ho.1'ni1tonensis, pyrcunidella p"<?litq, Cyclo_strema inscriptum"
Phos liraecosta-l;us, Batbytoma pritchardi, f'rn[,i'ment of' large Cypraea,
cf'oC. eximia, Ceri tl~tiella_t:r;'ige:mm_ata, ~2..etifautor bicuriJJ:matus,
Marginelln kalimnae.

OSTRACODA- Bairdia subdel~oidea., B.. 0;!11;y:gdaloides, :M.acrocypris,
decoraJ Monocel'>@.tinn 8,1"enos..9." .Q;Lthere dicty®., G. scutigera, X:esto~­

ebri$ vari_ega;.Jeu, .Alata,c.y~her;8 1?rc>e.E:U.tEr_ct~~, f£ri the producta,
cYtherella lata.
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9IRRIPEDIA - B2lanus anWhitri~~ var. Qcuta.

From 238 feet down to 294 feet, the beds p2SS from brovmish­
green, shelly marl to grey, shelly mc:.rl, in which the mo.cro-fossilfPt'
tappeo.r as v/hi tishcc.sts vd th the glo.uconite content gradually diSi-
appearing tmvards the bo.se of the section. Bryozoa. are the
dominating fossils. Mollusca are represented chiefly by lnrge
apecimens of pelecypoda. As mnny of the forruniniferal (excluding
some miliolines.) and bryozoal sipecies (except Lunulites and s,e1.enari.a)
are recorded under 195 to 238 feet, only additional forms will be
listed.

FOR1-U'iIINlFERA - PyrJro elong8.ta, :Mnssilina lapidiger_Cl, Triloculi:ru:a
trigonula, ,ArarnobocU;,lj.-tes reophaci.formip;, Reophax sp., T_extulario.
carino.ta, T.fistuloso., Dorothia gibbo5'l...E:., Gaudryina_ rugQ.§.£, G. (pseudo­
go.udryina)crespillr.'J.e ~B.oliVine. nobili p:) Be robustfL' R. o.~, ~sp.nov.,
Viirgulilk'1 s:cbreibersiOona, R.obertina sp., Bulimina eChinatn, Lo.gena.
hexo.gona, L.margino.t,£, L. st~iato., Siphonodosc..ria scalaris" Dentalina~

emuciata., l\/Larginulina gl~, Lenticulinn crepidulo., L. gibbf.l, hsp. (~),
G'Uttulina irI,' eg,ulo.r is , G.lo.cteo.; G. ]?roblema, y.loboroto.lia co.no..rie~,

Ctmcris auricUla, G. ;Philippi!l~nsis, Gibic~_des, lobo.tulus, O:ibicidello.
variabili$, Discorbds tuberculato. VaP. australiensis, Anomalina
gJ.abrata, Grnsina globuIU:§p GyrOidino. s01dO.nii, ElJonides reJ?8.Udu~,
Notorotalia howchini, Ngnion victorie~, E12hidimn crispurn,
E. pseudonodos,um.

ANTHOZOA - Nbtophyllia variolar~, Mbpsea tenisoni •

ECHINODER1~ - Phyllacanthus; duncn~o

BRYOZOA - 8,cutella ventricosa, 8.• nobilis, Gostaticella latifrons,
G.benecostatA, Scrupocellaria crep~lata, Cando. inermis, Menipeo.
alternata, Co.bereo. grandi§, Gellaria rigid~, C.rigida- yarD peram]?la,
C;. rigida var. venusta" Macropora clarke}, Membrani:eora delico.tulu,
.!£emoporc, staminis, To rc~dicifera, Ellisinidr<::_J?yrifo~, TUbu­
cellarin ~,ereoides, Gel.lelJora f~, G. £2E.Q!l.0pus, Gonescharellina
~ncellata.., Lekythoporo. hystri..!,09 Cribrilina terminata, c. terminnta..
Yare coronnta, Hiantopora monoceras, lit]jy~~~dgei, Chiastosella
gabrieli, Buffonellodes p~ofund~, HiVpomenel~al:~ctilineat~,H.abdita,
~rugosa, ~chizoporella a~~ S.bombycina, 8,.orpiculifera,
s.grarSOni, S.lata,9 Le:erali~~?va:culatap ,hefilifOrf.11is" L.perforata,
L. con inua, Porella rhombo:i:§.alis, P. tuberosa, Florid,inella devress'a,
8.mittina elongat§;;, S.. b_isinuata, 8,.reticulato. yare ni tida, S.r.eticulata
Yare calceola, Porina grac,ilis" D~d;yrnosell.a larv~i.E., Arachnopusia
lip-earis:,? Metroperiella transversa, P.etral.=!:elln corrugata' ..Rl'lyPchopQ£.§;
longirostrisi,9 Retep0x:9:._bean~? R. f~ssa, Ent~lophora .longi]?o.r.~,

Idmonea trigona, J_.mil..neana, Hornera foliace~, Lichen~or!t radiata"
Liripora s~~er]?osit~.

BRACHIQEODA - Stethothyris insolita.

PELECYPODA - Ostrea_.,~ni~~, Chlamys sturtio.nus, C. ant:L..­
australis, ptepia IiLeleaJrina ~ssicardi.ap 8J)on~llus: Eseudoradulus,
2.baileyanus:, Lima Limatula 'effre siana, Lim§l; ba~, Clausinella
e~lporti, Catel:sia propinQua, Salaputium ab~~~tum? Aloidi$
(Nbtoe,orbulaI cQ.X;i-, Dosinia johp.s~Q&. '

SCAPHOPODA - Dentalium mantelli."'------- --
GASTEROPODA - Cylic0TIella e;igua, Emarsinula transe~a,~Tylos£ira

coronata, Vermicularia sp., 9~~ sp., Calliosto~ sp., Asuele Spa

08TRACODA - Byi~JlOcypris t~TIefac~, Loxoconc)'l~strali8,;, C;ytheJl­
ell@._ lata, C:•.subtr'Lill,c,ata.
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The faunal assemnlage present from 294 feet up to 238 feet
illus:trates', the relationship of the IVIi tchellian to the subjacent
Balcombian. Amongst the foraminifera, certain of the Textularidae
chara.cteristic of the Balcombian persist. The bryo,z.oal species: are
typically Balcombian. The large pelecypoda. are such as found ilill.
the Bairnsdale substage. From 238 feet up to 198 feet, species
typical of the supra.djacent K£l.limnan appear. The Textularidae give
way to the Miliolidae; Selenaria and Lunulites, characteristic of
the Kalimnan bryozoa~ areinterm'Tngled with--nuiUerous Balcombian
s;pecie$; whilst Kalimnan mollusca make an early appearance in the
Mi tchellialiIle

Kalipman staZ,e

The sediments of the Kalimnan stage consist of friable? greenr
ish-gre:r, shelly sandstone and grey, sandy marl, the marly conditionJ
being apparent towards; the base of the section. They con.tain a
characteristic foraminiferal, bryozoal and molluscan assemblage.
The lithological break between the 1litchellian and the Kalinman is
fai~ly sharp, but the faunal one is gradual, the base of the latter
being recognised by the sudden disappearance of bryoz,oa.

The chief points of rec~ognition of the Kalimnan are - (a) the
fairly sudden change in lithology from the illkderlying Balcombi~

'<e. a. more sandy facies being prominent; (b) a. characteristic forami~
iferal assemblage; (cJ the comparative scarcity of bryozoa With the
presence of typical species; Cd) a rich molluscan fauna, wi tID. typi.c­
al restricted species~

lJfu.e stage lkas its type section at tTemmyt s point, Lalws Entrance
and it is only in SectOl"' I that it is tY.:.Jic.ally repx>esented. Al thougl'r,.
it is, recorded from numerous bores in Sectors II, III and IV, the
moll.u1Sl<Ml. are never s:o richly developed as in that sector. ill vievl
of the location of the type section, \/vhich i;s just above the site of
Nb.l Government Bore, PhoColqwkoun, an excellent opportunity is give~
for a c,lose study of the s8<luenc,e of the Kalimnam deposi ts:. SingletoIill
(1941) has des.cribed the section in whic.h he distinguishes aJ:ill upper
and a lower zone. The former is recorded only from outcrops. and
wi th one poss,ible exc;eptioIIl? is restricted to sector I. The latter
appears in both subsurface and surface sections.

(a) The lower zone (zone of Planulina kalimnensis) is character­
is.,ed by friable, greenish-grey, fossi~liferous sandstone in ,bores: and
by yellowish sandstone and hard, gritty limestones in surfac,G
s:ec:tions.. Foraminifera ar/ll moderately c.ornmom, the abundanc,e of
specimens varying in differ~nt bores. Typic.al species inc.lude
~~ing.ueloculina arnmophila, t[assilina l§J>j.diger.~, F:Limtina intermedi,£1
Bolivirna. alata, Rectobolivilla bifrons. val". s,triatula, G'ancris
PhiliPPinensiS

i
Planulina kalimnensis, ~bnion victoriense,' Astrononiolill.

australe and E. phidium imperatrix:.. In some bores in aector 1., the
assemblage is dominated by large miliolines. Corals are not commoUi,
representative forms being Nbtoph}'"llia variolaris;, El.acotrochus
deltoideus~, S;Phenotrochus .ala~ and Trematotrochus clarKii. Joints
of Mp;paea tenison.i, 8.re frequently present. Bryozoa are prac~ticaJ.ly­

restric.ted to the genera Q§).;J..aria, Gones~c.harellina, Cell,epopa,
Lunulites and Selenaria~ Brachiopoda are poorly represented, the
mos.t persistent form being s.tethothYEis, :i:.nsoli:.~;'~"

S.ingleton has lis.ted characteristi~ species. from this zone,
but· in bores many smaller forms are represe~'1ted. Amongst the
pelec.ypoda are AnolTI;ia tatei, Reotrigonia howl t ti:b Pa.no:Qe orbi ta,
Eucrassatella ~ngicolo~~, Olausinel~a sUbroborat~, Oatelys~ Pro­
pin901¥!, Aloidis (NO~ocorbula):GOJd., Venerical"dia gippslandica,
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Glycymeris subtrigonalis and I,imopsis lJec..umariensis, which is more
prominent in the bc.sa.l ~f)ortion of the sectiOTDu N~ hovvi tti, is not
common in bores, ond when present, occurs in the upper lJOrt"ion:..

~I

Amongst the gasteropodc, are Ancillo. oryct9:" Olivella n~phalis.,

~athytomapritchardi, Turritel~a consniccJJilis, T.acinella, Tylospira
coronata, Mar:ginella kalimnae,Jl Cylichriella cuneo;psis, Phos grcgs.ond.,
Terebra catenifera c..nd N,o.ticD. ho.miltonensis.. Turri tella is exceed­
ingly common both in bores in all" sectors and outcrops in Sector I..
T. (ilcinella is an alJundeJ1t small species, while T. conspicabilis v£'cries:,
consi~e:o.blY in size. Forms such as Banlciv=!-.a hOWl.tti~ LiQ~£
g,uaClrlclngulata, and Nassarius· cro.ss.igr~osus'9 which nr8 typical o:r
the upper zone, are rare in bor'e sections;. Ostracoda are fairl;w
common and are usually thin-shelled, the folloWing species being
present -. ~£1.irdia sUbdelto~.9 Agla~.§.....£lavata, Mc:~crocypris tumida,

,Cythere dlctyOI'!, G. scutigera, Kri~tJ1.e "i?roductaJl and Gythep_e].ln latn.
Balanus ~hitri te val'. o.cuta is ty-pical.

(bJ) The upper zone (zone of Nonion victoriense) consists of 8.,

coarse, sandy bed conto.ining numerous, large mollusco.n shells such as.
are found in the top Il shell -b2,ndl1 <:It the type locality at J'emmy's;
Poimt. This zone is only 0. fev7 feet thick and outcrops are restrict-
ed to Sector I.. A characteristic molluscan assemble.ge is present,
but species, are not numerous, considering the abundance of specimens.
PelecyPoda include Neotrigonia howitt~. Nucula kali~, Nuculana
crass8., Eucr8.ssatella kingicoloides, and ClausineJ.)a subroborata.

" Represento.tive gasteropoda ar'e Nasso.rius; cr2,ssigI'anosus" Bankivi 0.,
howi tti Jl Polinices. cunninghamensi,s, T~ospira cor.ona'ca, and LioByrga;
quaClricingulata. For2l11iniferal species, are not numerous'" Stre Ius
beccarii end Nonion victoriense being the commonest forms. Bryozoc.
are rare. Thin-shelled'ostracoda are ty-pical" '

The thickness of the stage as ex-posed at the type locality
is about 40 feet, but if the section of proved Kalimnan in No.1
Government Bore, Ph. Colquhoun is taken into consideration", the thick-
ness; is; approximately 180 feet. Only the lower zone' is, represented
in bore sections" \Yhere the thickness of the sediments is comparat:Lve-
l;>t uniform. Richly fossiliferous beds 180 feet thick were proved
in No.1 Bore, Ph.Bumberrah (Pt.Addis). and 189 feet in No.6 Bore, Ph.
Colquho'lll1l, 160 feet in No.8 Bore, Pho Glencoe~ and 240 feet in No.1
Hare:, Ph. Seacombe:.

Post Kal~~an Beds.

Overlying the marine Tertiaries throughout Gippsland is a
series of torrent gravels and sands wl1.ich, in some sectors is 400
feet thick. Some of the sands in No.4 Bore, Ph. Colquhoun (Sectorr
Jl:) and in No.1 Bore, Ph.Dulungalong (Sector II) contain an assemblage

,of recent species of small foraminifera and molluscan shells. Dill
the absence of any zonal fossils. it seems advisable to refer to these:
s'ands and gravels simply as Pos.t Kalinman.

6.. DETAILED STUIlY OF THE BORES AND OUTCROPS:.

:TIn this section, the bores examined are enumerated~ together
with the varying limits of stratigraphic horizons. In the tabulation
of bores, the first depth recorded indicates the first fossiliferous
sample received for eXE'Jnination and the last depth, the last sample.
The bores, are listed as far as possible in a definite geographical
order and the stratigraphic horizons for convenience, in a desce~ding
s'equence. The thicl{nesses of Post Kalimnan sands are not indicated!..
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A stratigraphical section of a typical bore from each sector
is, illustrated at the end <;>f this review (Fig. 6).

The cores, of 19 lJores , involving 24,574 feet of drilling and
material from several outcrops have lJeen examined, the stratigraphic.
s..eguence from Kalimnan dm-vn to Anglesean being proved in 13 bores.
The geographical order in \vhich the bores are listed, is, approxim-­
ately east to west.

The eastern limit of the sector is near Orbost where clif~

sections are available along the Snowy River. The western boundary
is marked, by No.5 Bore, Bairnsdale (Eagle point).. rrlre northern:
boundary extends along the junction of the granite and the exposures:,
of bryozoal limestones in the Parishes of Tildesley East, North and
East ColqUhoun" then to the cliff sections along the Tambo and
Nicholson Rivers (Fig.4).

, The most easterly bores examined were No.1 Lakes Entrance
Development Company and No .. 7 Govermnent Bore(Lu'\lre.,~B:ung.u)P,1}.c:bl.quhoun..

The elevation above sea level of most bores does not exceed
200 feet, the main exception being Gippsland Oil No.3 Bore, which
had an elevation of 255 feeta Eleven bores were drilled to bedrock.

Beds, belonging to the Kalinman, Mitchellian and Balcombia.n:;
s;tages are exposed throughout ,thee; sontor.

PALAEOZOIC;

Bedrock of palaeozoic age is recorded from eleven bores,
granite forming ,the. basement in seven of these and metamorphic rocks
in fouL". The c.ontact of the granite with the Balcombian bryozoal
limestones is' exposed in, a quarry at the head of Mississ'ippi Creek,
Ph. North CDl~uhouno '

TERTIAR];

Ih Sec.tor I this stage is represented by a thin series. of
sanae', ?ond sandstones, sometimes', sideritic, Which overlie the basement
rocks... The bed reaches a maximum thickness of 61 feet in No.6 B.ore,
Ph. Colquho'l.ltL.9 where a flow of artesian water vms encountered. Small
foraminifera and bryozoal fragments are frequently recorded, the
f'ormer including the z,onal Janjukian specIes Vaginuline, 8P-J?pslandica,
and the Balcombian form, li.rnphistegin,a. Numerous fish remains,
including neural spines, vertebrae, otoliths,? scales, and teeth of
Carcharias vi ctoriae, c. (priodonL acul~atus, Hetero~ontus c.oleridg­
ep.sis).9 Lamna apiculata and lsurus desorii, are present in No.1
Government Bore, Ph. ColqUhoun and in No.3 Bore, Gipps.land Oil, Ph.
B.umberrah.

J'an;juldan stage

Tl1is stage is represented by two lithological uni tSi, constiit­
uti:n:g "the Lakes, Entrance Formation, (i)' a lower one consisting of'
glauo.oni tic sandstone and (ii)' an upper one of mic.aceous, foramin­
iferal marls;.



LIMITING DEPTHS OF STRATIGRAPHIOi:.L STAGES IN BeRES IN SECTOR I.___________•• .....-.....I........._~-------- Table 2.

370'-659'

Subatage Bairnsda1e-- - --f--.---.-r--._-----.----!.---
Parish ~LNort~Sl!::~

No.1 Government Bore
(Mississippi Creek)

i-·---------+--------K-al-iTIU1-an--Hi-tc-h-e~lia-n---------·B-a-1-c-o-m-b·-ian-------------~:jUki=-+-~gles=lBedro:l
Bvre stage _+- +- ..... ... '_:.---t.------ -+ I

I

Batesford Longford I- --------+---"'~----- ----------.-. -----+!---_.--1
I

930'-94-0'520 '-74C ,510'180'-4_50'

20' -60'

110'-120'

5'

9'

- - .... ...

974-' I
(granite) I

I I+ '
102-;---~20'-20~;--- -;;;-4-73' -- - 4-8;;-603' -- --61;-82;-;--'-833 '--11-'0-0--,-1---1-2'-1-0-"- i 1215' !

G.S.1084_' - . (meta- !
1100' morphic)

- - - - ------+-._------"""----------------1--._------------ ---------
70' -150' 150 ' -4-70 ' 4_~0 ' -670 ' 6eo t -870 ' 88(' , -1220' - 1221 t

G~S.1184_' - (m~t8-

1220' morphic)
S.L.

f- - - - - - - - - - -
No.7 Government Bore

(Lake Bunga)

~ - - - - - ~ - - - - - - -
No.1 Bore, Lakes Entrance
Development Co~ (L. Bunga)

S.L.

S.L. 100'1---------------1--._----1------- 1-------+-----------+---------.---~-------_------_1_----I
~~ish~~f' eo15uhonn

INo.2 Government Bore
S.L. 60'

1362' 5"'"
13°1'10"

(granite)

10'S.L.

S.L. 14-0'
No.10 Gove~ment Bore

- - - - - - - - - -

I- - - - ... - - - ... - - - - - - - - - ------ -------1----- ~---.-------------of---------- --------~.------l

No.9 Government Bore 12'-94_' 94_'-167' 167'-530' 538''''700' 700 '-920' 920 1-1226' 1226'- 124_2'
G.S.1186 1- 124_2' (Hornfels)

1226'
- - - - - - - - - - - - - - - - - - -----I-.-------I-------.-~---- -----.--+--------..--1---------+--.--""'1

1020'-1291'6" 1291'6"-
G. S. 1255 , - 1332'

1291'6"
...... - - - - ... - ---.--+-----.......;,--.~----_I_-----------------------------+-.----l

Imray Well (Austral Oil) 60'6"- 215'6"_ 274_ 1-630' GjOf-770' 770'-1030' 1030'-1274_'6" -
S.L. 135' 215' 6" 274_' G. S.1255''''

1274_'6"
..... - - - ..... - - - -- - - - - - -- ""'" -----------!-----.--f--------t-.-----.--t-.---------------.--I------ --.----1

1238'
(granite)

1508'6"
(granite)

1094_'­
1155'

810 t -1094_'
G. S.104_9 I ...

1094_'

608' -810'

799'-908'174_'

65'-125'

195 ' -294_

100 '-160'

734_ t "'926 1 92b'-1233'6u 1233'6"-
G.S.1149 1

- 1238'
1233'6"- - .... -----1---.-,----+-------1-------.......;-----1---------------+-------t

125'-4_65' 4_65 1 ...6i8'

S.L. 190'

No.8 Government Bore
(North Arm) S.L.

No.4_Government Bore
(Pilot Station) s.rr. 15'

No.ll Government Bore

- - - - ~ - ~ - - - - - - - -
1155'­

1165 t

(granite)
......... - - - - - - - - - - -- - - - - ....-~---fo-------,-+-------f--.-.-.----1-------.- -------t--------+--,----t
No.1 Government Bore 20' -140' 150 t -220' 24-0 '-720' 730' -84-0' 85()' -109~' 1100' -1372'6" 1372' 61'.... 14-04' 6"

(Lakes Entranoe) S.L. 9' G.S.1331'- 1396' (granite)'
1372 1 6"... - - - - - - - - - - - - ... - - - --.-.----I------+---------+---------+---,-----r------~-_t_------l--.---..,.

909 ' -114-0 ' 1150 r-~ 1 ''1

G.S.14_29'­
144J..'

- - - - _ .. I - - - - - _ ..... - ....... _ -'!-------+-.---.--/o------f---------+----.----.....-f"'--.-----.---f--,---1-------+
No.1 Bore, Rigby Island

(Kalirnna Oil 00.)
S.L. 36'

30'-95' 100 t -160' 160' -680' 898'-1122' 1160'-1410'
G. S.1387' 6"­

1410'

1427' 14_76' .
(meta...
morphitl)

14_57'
(granite)

1120 t -14_25'
G.S.1401'­

14-25'

- - - - - - - - - - - - - - ... ~ - """!-------f------I-----------t--··------t------·-!-·------+-------r
117'-306' 306'-315' 315''''772' 775'-890' 895'-1115'liT" c 6 Government Bore,

(na1imna) S.L. 175'

.... - .......... - - ..... ""'" - ~ - - - - -...t - _ -t---------l!-------+------+---------+-------+---.--.---l---.-----.-+-'--'---1"
710 t -890'

706 1-919'283'-706 f

130'-190'

100'-198'

No.5 Government Bore
(Meringa Oreek) S.L. 20'

No.3 Government Bore
(Nungurner) S.L. 15'

9=0' -990' 1000' -124_9 t - ....

G.S.1228'­
124-9 '-'c- - - - - - - - .... - ..... loס.ס - - - ~ -1-------+----- --~------_t--------I__---1 .-:.......-.-------.-----~---.~,.,~!,-....

919 t -1112 1114' -14_51' - ....
G.S.1431'­

14_51'-----------------+----1-------1------- --.---.--"""'i--------t----......-.--..;.;;......-+--------r-.-----=_~
Parish of Bumberrah

. ~ili~, Pt.Addis 00.
(Me tung) S.L. 21'

700'-873' 1115' ....14-09'
G.S.?1396' ...

14-09 t

1421 '­
14_29'

1425'­
14_61 '

114].' 6"-14-23'
G.S.1380 t ....

14_23'

?930'-1226 16"
. G. 8.1226' 6"

1a~o' -1105

150' +73'-140'

---I-.---------+-.----.---I---------4-.-------!----------+------+.--_.....-t
530'-830' 846'-980'

No.3 Government Bore
..... - - ..... ,.... - - .-.It ..... - - .... - - - ......... - -----I-------+------I--------t-.------ ---------1------+---.---:,:

S.L. 51'
(not examine~ in detail)
---------~------~~

Gippsland Oil Bore No.3
S.L. 225'

--------.--------If------+-------I-----+------------f-.-.---- --------I----------!-.-----
~rlsh of Bairnsd*
NC'. 5 Government Bore

(Eagle Point) S.L. lot
120'-290' 320' ....750' 760 '-950' 960'-1220 1230'-1540'

G. S. 1540'
1541'

-----:-1-~--------=_=_=:;:::, =====-=-::-=====_=_==-===:=----=---_=====_=_========,=.=-======_=_=_~F&=====~_=====

:If G. S. - Glauconitic sandstone.
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(i )The glauconitic sands-[-.u"],U as such is I'estricted to the Lakes,
Entrance Sector where it has 'been prov8d to be oil-bearing over an.
area of about 4, square miles~ It consists of quartz grains coated!.
wi th glauconite, brmm limonitic ovoio_ pellets cemented together
wi th glauconite and oc.casional casts of molluscan shells referable
to typical Janjukian species. The cormnonest form is Turritella
aldingae. In No.lO Bore, numerous Ostrea shells are presento.,---

The average thickness of 'ehe glauconitic sandstone is about
30 feet, although in No~2 Bore~ Lakes Entrance Development Co., 60
feet were recorded at 1210 feet. Its knO\Vl1. limits from east to
west are about 20 miles. On the eastern boundary, it is recorded,
from Lakes, Entrance Develol)ment No .. l Bore (Lake Bungs.) at 1084 feet
and from No.7 Government Bore (I,ake Bunga ) at 1184 feet, but it is
absent in Cobden's Bore a little further east. To the west it
occurs in Wo.l Government Bore, Ph. Brunberrah, just east of the Tambo
River, at 1194 feetn A, hard, grey, glauconitic and pyritic san~
sotone about 1 foot thick in No.5 Hore, Ph.Bairns,dal.e: (Eagle Poinrt),
the, most westerly bore in S,ector 1., suggests the last remnants 0:1f'
the glauconitic sandstone in that direction4 Its knovm northerrly
extent f:rwnlJ Lakes Entrance is about 3 miles,,>, but its limits in that
direction ue not lrnovam. It is, not recorded from No.1 Bore, Ph.
North Oolguhoun, noL' from Noo 2 Government Bore, Ph.. ColQuhoun., but
is present in No~l BDre, South Australian Oil Company and in No.ll
Bore, Ph.Colquho~ The extent to the south-west has not been
proved. It is somewhere in the area b.etween No.1 Bore:, Rigby IslaroiL
in which it is recorded at 1387 t 6 11 and No" 1 Bore, Ph" Boole Poole,
(Sperm \lVhale Head) in which it is at· sent, this latter bore marking
the: eastern limi~ of Sector IV~

The formation of glauconite is a slow process and takes place
under moderately shallow vmter conditions at about 50 fathoms;, in~

which molluscan shells and fishes, can flourish. Such remains are
found in the glauconitic se.ndstone at Lalces Entro.nce. Conditions;
o:e sedimentation in this area. appeal'" 'co have been similar to those
which pertain at the present day in Monterey Bay (Galliher,1935}
where the basement rock is grc;:.ni te as is. the case in seven bores m
Sector I. The glauconite is the r~sult of decomposition of biotite
which has its origin in the nearby basement rocks. Deposition oft'
the sandstone must have been very slow so as to permit the alter­
ation of the biotite to glauconite, with the necessary replacement
of 'organisms. Pyrite, the decomposition of which is important ~
the production of glauconite, is a common cDmponent of the sandstone.

(ii) The glauconitic. sandstone passes upward into fine, greenish
to brown, sandy, micaceous marls, containing grains, of brovm and
green glauconite in the basal portion. Fossils are rare but typic-
al of the stage. A characteristic feature of this sandy facie$
throughout the sector is, the presence of several bands· o~ har~ con­
cretionary, shelly, calcareous sandstone, which are uniform in
Iithology but vary in number· in di~ferent bores... Ten are recorded
frum Noo 7 Bore, and eleven from No.8 Bore, Ph. ColqUhoun, both in
the eastern portion of the sector; tbree are recorded from the
Metung Bore, Ph. Bumberrah, in the v,rest~ The relative position of
the bands in: the sequence is shOVin in. the description of the
Ila.tandard s.ection il :tnJom. NOit'll Bore in Part· 541 This, sandy con.tent
is gradually replaced in t .he upward sequenc:e by brovmish to gre;W-j
micaceous, :t'oraminiferal marls: movm in the field as the umicaceous
serieSJIt

•

The fossil as;semblage in the micaceous' marla. i8\, for the most
part, consistent in all bores,. Foraminifera are abundant, bryozoa
few, and mollusca varying in abundance. A c.ontrast to this unif'oJ:llm-
i ty is found in No.Il Bore, where bryozoa and mollusca are c:ommolJIl.
unt'ortunately,many mollusca, freguently represented by large ,
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~pecimens~ have been too crushed during deposition for specific de­
~G err1".::1.nat i OD.D

T:Ll.8 foraminiferal assemblage in the micaceous marls is similar
to -cha:t recorded from the tyPe Janjukian locality, vvi th the MIlio­
1i&8.o, Lagenidae, Polym.orphinidae and Globigerinidae being particul-
arly weJ.l represented. Species restricted to the Janjukian in
Gippsland are rare and include Victoriella plecte and Lamarckin~

..[J:.e.nc>oens.;i~~ Vaginulina gil)pslandica which is present in nearly all
bores. a:n.d j.s typic.al of the stage.? does: not range above the Janjukiarn
but is; present in the underlying Anglesean. Gyclarninina, although
typi8al", is found ranging up into the Balc>ombian in NbQ3 Bore, Ph...
ColquhoUllc The occurrence of L.glencoensis and ¥~plecte is much
rarer" L....,glenc.oensts is rec.orded from only four bores in the Ph.
Colquhoun, the Imray Well at 1060-1070 feet, in No.3 Bore at 12.00
feet, in Nbo9 Bore, at 920 feet and in No .. ll Bore at 926-951 feet •

. Y~r1ec~~ appears in Noo 2 Government Rare at 745-775feet9 in Nb.3, at
12;-96 feGt~ :t!ID Nb~l Bore 9 Rigby Island at 1170 feet, in the Metung
B01:'8 a!G IJ.80 feet and in Nb.. 5 Bore, Ph. Bairnsdale at 1430 feet •
.Amongst the more characteristic ,but not restrieted.. s,pecies" are
.!Q:ib~..c;i~..§i s·Polp Gyroidina soldanii, El;phidiura crassatunp and E. eres2"'"
:LJ18J3"
~-"-..,.. ..",,,!=

MOpS8,i;L joints are common throughout, but bryozoa,frequently
replacecC'""'();s7'pyrites, are comparatively I'are. ,Porina gracilis, Brace­
l2£.t9E..:tP- emEf!~ata, As;pidostoma airensi8., and Adeonello;psis obliqua
are amongst the commoner species.. Molluscan shells;, chiefly gaster....
opoda, are :fairly numerous but usually crushed.. Fragments of large
C:srr)ra€21B arG common in ]IoQll Bore. Recorded spec;ies.: inelude Veneri-
ojlr.:~IK$r'3:1;0.Ll~~cg,st~, LimQ;Qsis chapmani, Turri tella aldingae,
.T~j~;!:r.':r:.f7:;{~:!.::\~ §b;Llonia parvula9 Triforis; wilkinsoni.? Rissoina stevens­
i~~~1 A~i;:~~·i~~a~t~~.? Murex polyphyllu&, Marginella wenffiworthi and
Buchc:z.5.a :tl.~mic.t.hc~,?§_1>

Balcombian stage

Br;Y'c:zoal marls', limeste>nes, and marly limestones constitute the
litJlOlogy of the Balcombian s,tage in S:ector I. The three substages,
the Longford,)' Batesford and Bairnsdale, are tyPicallY developed. The:
stratigraphical break between the underlying JanjW{iffi! and Balcombian
is usually distinct, the brmvnish, micaceous marls of the Janjukian
bej.ng in striking contrast· to the bryozoal, marly limestones, of the
Balcom'biano Surface sections; are available, principally along the
nortl'wrn a,uo. eastern l)oundaries of the sector.

(i) Lqr~9rd S;ubstagQ.. The s·tandard section for this substage
:l.s; taken from No.9 Bore, Ph. Colquhoun and is described in detail om
p Q 170 It is only necessary here to consider variations which oc~ur

elseWhere in the sector. The sediments consist of bryozoal marl$
and marly limestones, the average thiclmess being about 220 feet.
They are unusually marly and shelly towards the base of Nb.ll Bore.
The- shal1?vvest depth at vvhich the SUbstage i~, m~t ~n 1?orings~ is;,.
37,0 f'ee"c In Noc> 1 Bore, Pho North Golquhoun (MissJ.SSJ.PPl Creek). This;
bore ceased in hard, calcareous sandston~, probably representing th~

base of the Longford substage. The greatest depth from Which it is
rec.orded is; 1010 feet in N:oo 5 Govel'"'nment Bore (Mar-iuge.. Creek ):. 1Jh
the most vJ'esterly bore, Noo5, PhdBairnsdale (Eagle Point), the limit$
~orr the SUbstage are 950 feet dorm to 1220 feet. These facts can
better be illustrated by making reference to Table 2. In No.ll Bore,
unusual conditions eXist between 856 Y6 i1 and 858 feet, where a dark
greenish-yellow marl with the appearance of a glauconitic. rock
contains; large mollus;can shells"partiallY decomposed, (Eotrisonia
.~=1:B:TI.cl..ul~ §..erri)2ecten...yallliensis. var. semilaevis)'. All fossils·
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are stai.nel'l. greenish·-·yellovlo Bryozoa are typically prominent whilst
arnongs;t the foraminifera is, the rare form Sherbonina atkins,onL The;
foraminiferal assemblage for the Longford substage in Sector 1. is. as
described from the type section but a higher percentage" of deeper
w.ater forms is present in the 1:)8.sal portions where species are numer.....
ous; and pe::-sistent.

The zonal tTanjukian forms:. CyclEunmina and Nilrnodiscus oceur i1Jl'.
the basal portion of the Longford sUl)stag"e' 'in No:-6 Bore, Pho C:olquhou:rm
(Kalimna)" In the same bore at 1$ 02.9 feet and in NOG 5 Bore at 808~
f'eet p an assemblage of deeper water forms is. present in whic.h Cassid.­
uJ.i.~§L.§El)gl?E.0s~, J;ag~ q:p.JJig:r:J.,Yana., Lo1Q§}'..,.gin.*, :Z9:Z.t.1l~l~D:.a ';tes..U!!l~,
g~:i~R.i-GfertnoideEi-.!:riJ.:op~ ano. :rreronallenia lingula~.§; are very commom,
l1v:hils.t in Nb~6 Bore $ the washings of a greeni sh-grey, bryoz,oal marl
at 975 feet ~orrsis't almost entirely of small foraminifera$ 8.. condi tiore
Ul'1ique in the Gippsland areao The most prominent genera are Bolivina$
(0:8.ss;id~:J:...n~" Lae...en~~!1 J2ental~, Globi-E.~in8;, Anomali£§., OJ.bicides. and
the rare form TU1)uloggper:L:J:It:a. mooraJ? C?9;Lensi ~, the only other record of
thi.s species in Sector I being from the JBatesford substage in Nb411
HC:::>8¢

other foraminifera Which are moderately c:ommon in the LongforciL
s.uostage are ~l~E~rrteria rot8}iformis and Elphidiwn e,resl?i~, the:
18:ttor spec.ies; bej.ng abundant in certain l).ores.. Hofkerina semi-
2rn~1~ is, present in No~ll Bore. R.lanorbul~nBlla plana end
P",t::TaeQuilateralj.s occur' not only in the stand.ard section but a18.0 im
BDr(3~~'1~b·.,-S·-t:r:nn1gu:rnex·) 1I No~,6 (Kalimna) end No~ ll~ Ph. Colquhoun•
Q.1?~E.cu.:1J:.J2§' does. not appear until the upper beds of the substage,where
it i.s. assoc:iateCl with &mJ2.£1j.stegina, \vhich makes an early appearanee
in this, s.Gctor in the rJanjuldan(>

S,ponges. are represented by Bact.~nella australi.~ and spicules:
of t:@J.:2~~gew'lJ8..rl,!,p M£..~_?:.._joints are; numerous. Bryozoa dominate
the faunal. assemblageo Spines of Goniocid~r~~unispinoq.Gl;and
G'epentaspinosa and the small brachiopod shells, Murravia catinuli.-
:fC!£~'1W;fl.Inc1ersAano. &?il).gia Spa are usually IJresent. At
839-8~.O feet in No. 9 Bore~ a yellovlish-gree:rm~ bryozoal marl occurs: in
11.'lhic.h are :J.wnerous fragments of l)l"'a.chiopod shells including MagellBn;i,a
garibaldi ana., Stethothyris. insolita and 'rerebratalia tateana..
1'foiluscan-~shells---ar:e-ral"'-e in the majority 'of -bo:re8';-Chla:rl1Ys.l?£_~~
and Dimya. dis,similis.. 1)eing the most persistent.. They are unusually
eommon in No.. n Bore.' lJut are fragile and difficult to s,ecure for'
ex.9J'riinatiol'1o Ostracoda although not well represented in the: type.
s!ection vary in number im diff.erent bores~ The speci'es include.
gfL"thel'.G .cau~i spiY!:.Q..8..§;. ana. C~t0-~ropteron 1?at e sfordiense ..

(:U.):: £?::.t~s:r.Q,!!d SU1Jsta@o This substage· is represented by the
·ZOllO of ,&., CT. )gip}?,?landica" There is no l)real-c in sedimentation be-
tvreen the Lo:ngford and the Batesforcl substages p the Ii thology being
bryozoal marls. and marly limestoll:es often greenish in colour. JJh
s:ome bores, as in Nos .. 9 and 11 9 Ph" Colquhoun!~ grey to dark grey,
1tl"Jlozoa'l. marls, frequently beriLdLed~ with bryozoa appearing as· whi te
d~~ompo~ed casts along the bedding planess alternate: with marly lime~

s"to:Ltes....

In Nb~ll Bore$ masses of p;e:l=\-epoF.8. c,o.£.Q...l).opus, are almost
entirely replaced by bright green glauconite, which also inf'illsi
foraminiferal tests, especially the Lepidocyclinae.. The restricted
foraminifera, Le":p_~(locY·~Jj..p:e, and CY2.10_clype-q,s, a:n::d. other typicaJL Bates­
t'ord forl1lB.:,9 G;yysina hoy~c).1iffi, Hofker.ip~semiornata, Planorbulinella
;12~ and £..._i:q,aegui;Lra~(er~~are well represented.. g~arJ?entepia,

J?:t'Qkifo.ITQi§.1I C"rotaliforrlli,s,,9 A.mphis~~.E$ina ~n~ Opercu~ are consJ.s;t-
ent accessori.es.. ]':ossils other than foralulmfera and bryozoa are:
poorly represented. Spicules. of ~cio~ema ~wbery~, cidaroid spines
an.a small brachiopoda (Ivlurravia i'lJ...B.siersi, and Cpyptopora acutirostrum)
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arG occasi onally pI·eS811·t.i but malln.sea are l"ar:=j; .QQ;L~~ mur:t;:ayanus
being recOl"ded from No~, 9 Bore.. Ostracoda i.nc-:'udc gy.tl1ero)2te.;:Q}!
batesfordi·':':rlse and Gofenestratum•............-..........-.-__,........._..__-.1 _ .._~ ."""

'JIbe thickness of -She Batesfard sediments shows some variatiolh
In No.1 Government Bore 9 Ph. North ColqUhoun, j.t is recorded from one
depth only, 382: feet, and in No.2. Gove:r'nmen-c Bore" Ph.. Colq,uhoun" at
.511..0 .f'ee-c$ no samples; being available in thi.s. bore betwee:m 450 and .
510 feet s ':'0 iu:eU.cate any thickness__ But these '~W() bores are near
the northe:.r;·n limit of the area, in proximity to the basement rocks
~re a thinning out of beds is to oe expected$ 109 feet off

fB\edinrent.s; are recorded. from the Pilot Station BD:i_~e, 2.1.3 feet from the
Nungurner' Bore and. 2.90 feet frbm the li1arj.nga 8reek Bm~e.

! The lower a.:ra:d upper ZOIJlUeS ard presen'~ in all bores., the
.s~dd.mentllli being slightly more nlarl;y- in, the 1~ormer, No outcrops
'''r~~aple to the lower zonule are ye'c knovm in '(,h(-) sector but certai:rm
f·e·rr'U.g'incl....lll i b:;-:'Y6zoaJ~ w8.rls near Orbost a1'<3 :LncJ.uded in the up~r onm;.

'··~.e loe:alities; are -

P~rish of N0vv.merella.. --~-~.. ~

lWear 0uTIming t s property on the Bete Bolong Road~
mj.ff· 8.t ToP?-tonts gate, ]~~ oJ::' allotmen'G t' of B:.

('a) Thj /..:. i:':llile of gY's=hQ.~,l..x~¥~..Yi..9tO'F)..§lb~.£.- val"", KiPI?slandica
v~r~es.i:n i:;:;licla.:ess, but the actua.L occurrence of ,Q.Y.£±9,c.me·~ is
lJ.mJ. teu liO abou'c 10 feet... Hoth A and H, fo:t:>ms of' b~'&..J:gi.I>.P~landica.
are always; present ~ s.ometimes; occurring through mO:r.>e than 100 feet of
sediments& The apparent absence of 9X£10~1~e~~ in some bores is
due to the gaps' between the depths at which sampld8 were collected,
the very l'~mited zone oc~urring'in those gaps:;o Where personal
collections.: have been made" the form is.; found to be ~ve1l represented~

C;YeJ..oel;zQ;~..lJ:.@ is abundant in Noct 8 Bore, Ph" Golquhourl (North Arm) be-
tween )bC and 572 feet. It is, also found il~ the following bores im
the Ph.Oolquhoun, N:o• .3 at 891-893 feet, Noo4 a.-t 855 860 feet, No.. 6
at 887 feet, Noo,? at 620 feet, No.9 at 614 feet~ No ll at 699 to 704
feet, an::. :~~J No.. .3 BOl'e, Ph.Bumberrah at 710 feet. The only bore illl
Hector I .. ',J. \'Ihich .9.ly'clamrnina is recorded wi th b.~J.~~.Q..cYc.J.ina is, ]fa. 5,
Ph.COlquhoJJ.'l at a depth of 1,000 feet"

(b) The zonule of Hofkerina semi.o:r:.nata contain~ ~~l?idocyc1;ina;,
(sometimes ~.,(T.• ) bates;t',9rd;iensd..s:) or o:o.e of the 'Gypica.l. associated
foraminifera and is c,onsiderablY thiclcer than. (a)4< C;a,l.c.;.arina verr:i-
aulata., characteristic- of the Le;Pidocy:~l.ina.facies at Batesford,
occurs only in the Pilot Station Bore at 779 feet and in the surface
sec.tions near Orbost, v/here a new species; of .Sl,,!~rE..Ql1ip.a. is. also re-
<Wrded. Two other foraminiferal 8'1'ec.ie8: rather rare in Gippsland,
namely ~,,@.dulip.oides, chaJ?mani and !~bJg'OG.~...~,rj.ng.~,.mD_C?£aboolensi.s,
are present in NOoll Bore~ P11~c.olquh01m, at tha depths of 683 feetam:t.
665 feet respectively. The former is: a.lso f'oWld in the section a.t
paton t s property near Ol'bos'l:io

JJn NOli 6 Bore, PhI> Col.quhoun at 790 feet and in No.9 Bore a.t
557 feet th8Y'8 is a rich development of specie~t other than the usus.~

assembl~ge of' tb~s 8u~stage, inc.lu?-ing. J2e~t.e-].,~P~9"9Il;,~~Q.~na.J. ?i;ph?­
nodo£l§9.:~)~t. sr .. ~ gngu;LJ.na metungen~l?;" .V~g1..1?-<~,;tJ..1E. spo and !=.~.lJ.J.culJ.na

_r.::.o..;;.,tu;;.o:..-L.E..t~~ .

(iii), 13,§E..l1.sdp.~.e. S~.ub_s~tag!. .. W11.i tish and grey to t gr~en~sh-grey,
bryozoal J::'mestones and mar y IJ.rnestones., so charac'GerJ.stJ.c of thEit
Longford and Batesford substages;, persist through the Bairnsdale,the
limestone facies. being more strongly developed in sqme boreS'. Rryozoa
still dom.i.nate the fauns.~ foraminifera bmng only moderatelY common,
the number varying with the marly ns.ture of' the sediments. This

't, "
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fact is especially well illustrated in the Rigby ISland (Kalimna Oil
Bore):, where large and well preserved tests' of Lenticulinae and
Epomdes repandus are common at 200 and 250 feet. The fOr8.l11iniferal
assemblage for this sUbstage has been listed under the description off
the type section~but in bores, arenaceous, forms such as Textularia
and Q:..audryina are persistent. .:€0lphistegin~ and Operculina.., whimh
never . ,oc<lmr above the basal portion of the SUbstage, are not am;
cormnon in it in Sector I as in Sectors; II, III and IV, the former not
being recorded in, samples; examined from the Metung Bore, the Rigby
Island Bore nor the Imray Wello

Bryozoal s~ecies are similar to those listed under the type
:sectio:rIJt. Maqro-fossils such as S;erripecten-E..bliensis ancl the
variety s;emilaevis, Hinui tes e,orioensis.. and Spondylus baile;zanus are:
s.carc.e in most bores, hut are fairly numerous· in Bores. Nos.9 and 11
Ph.. O:olquhoun.

Several outcrops. of Bairnsdale rocks vvhich include localities:
:rmml:rOrbos;t, are available in Sector I for examination. The local-
ities are -

Parish of Ifevnnerella.

Bete Bnlong Road cutting.
Railway cutting at Newmerello. (Chapman 1926).
Nevr.merella railway bridge on Princ'e t S Highw"ay.
Lock End and Devil's Backbone, towards, the mouth

of the Snowy River~ .

Parish of Tildesly East"
HbS;pi tal Creek on Princ.e f s Highway"

parish of East Col9.uhoun..

Toorloo Arn4 Pri~cefsHighway; also alo~ old road.

P,arioo of N,orth Golg,uhoup..

Contact between granite andbryozoal limestone im quar~

at head of the .Tl"arl1 Track, Mississippi CJ::'eek,

Parish of Tambo"

Tan1bo River cliffs above Swan Reach.
Nicholson River cliffs above Prince t s HighvJ"ay.

Pari s11 of Sarafi ela..

Cliff west side of Nicholson River in Allotment 10.

The two zones are well illustrated in Sector I. The lower
zone is' represented chiefly in bores:, wi th outcrops near Orbos:t and.
near the head of Mis.siss.ippi Greel;;:. Bryozoa domi:n::ate the faunal
assemblage. JIh bores, pJ2e,:rculina and A.mphisteginp. are recorded up
to abourt 100 feet above the last appearanc.e of Lepidocyc;lina ox' OJJlie
of the typicE.lly associated Batesford forms,. Molluscan shells. suen,
as Hinui tes corioens;is., S3ieEipecten;zahlic?E§.l:..§., vnth its variety
semilae;visi and .§.J?ond;ylus. bai;L.e~8;Uu:.§;, are scarce. A beautif'ully ~PQ?e-

served large left valve of' S. yahliensis. escaped damage; from the ar~ll .
in the Rigb~ IBland Bore at 500 feet~

The contact between the bryoz,oal limestone and the granite is
exposed in the quarry near the head of Mississ.;ippi Greek:. The lill'l:e-
stone immediatelY in contact vlith the granite is friable and highly
ferruginous',.9 much of the bryozoa being replaced vvi th dark red limoni~
:ii.c material. A short distance from the contact the limestone is
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ereaum to pale ochreous c,oloured, and contains fragments of brachio­
poda (S;tethothyris, insoli ta) and mollusca (,S3pondylus ps:eudoradulus;),:.

The upper zone is present in hores, and is, typically develop­
ed in cliff sections around Orbost, at Toorloo Arm (Princ.e' s Highvvay)
and along the banks of the Tambo and Nicholson Rivers. The echinoidl..,
Clypeaster gippslandicus, the brachiopod, Magellania grandis, and the
pelecypoda listed from the Imver zone, are very common in the ferrug-
inous, 1?ryozoal limestones of' these c.liffs. G. gipps.landi <c:us; is '
scarce ~n bores), l'mt on:e of the large pelecypoda, is usually present.

Mitchellian stage

The transition beds between the Balcombian and Kalimnan are
present in all lJores except l'iTb.l, pn--.Nbl"'th Colquhoun, the first
Hample taken at 54 feet being in the Bairnsdale SUbstage. The beds
are> greenish-grey marls, with decomposed r errrains; of' molluscan shells,
chiefly bivalves'" and of s.pecies, Which are typical of the overlying
Kalirnnam, Whilst washed samples prove the abundance of bryozoa. ']he;
forama.niferal assemblage cOll~tains tY1Jical Kalimnan species,; inc.luding
RectoboliVilla ·..ibifrons var. s;triatula, cancri s; philippin-ensis" and.
Planulina kalimnensis. A description of the Hi tchellian as developl-
ed in the Gippsland b'ores, i s; given from Nb.ll Bore, Ph. C:olquhO'lllL '
UJ:1tder the general survey .of'. the stage in Part 5. .As Ii thological anGl,
palaeontologic.al features; are almost identical in all' bores, iJm SectoJJ!'
li, no further remarks are necessary•

outcrops referable to the Mitchellian stage are rare in; Sector
:IT:. They inc,lude the follOWing localities,::-

~arish of Buraberrah.

Rnad cutting along east bank of Tambo River, below swgro
R:eacho·

Par~sh of NBv~nerella.

Devil f s Backbo:mta',. along SnoVViJ River.

The probability that outcrops occur near Toorloo Arrm, Prince f S"
Highvvay is suggested by the mollusca present in Nocks of ferruginous
limestone along the roadside:.

~imnan stag,€!

Beds belonging to the Kalimnan stage are recorded from all
hores in Sector I except OUB, namely ]'J<hl., Ph.North ColqUhoun, and
outcrops are numerous. The upper and lower zones are exposed at
the tY-.Qe loc,ali ty at Jemrnyfs Point and have been disc.ussed in Part 5;'
N,b bore in the sec to:!? passed thI'ough the upper zon.e.

(It The lower zone is recorded from' all bores in sector I (~ep~
1[0.1, Ph. ~ort1il Colquhoun) a:r;r:d the f'ollowi~; outcrop's -

Parish of Tildesley y~est.

Lake Tyers;"

Parish ~J.gu~.

Lal\:e Bungao
Prince's HighYlay east of' Bunga.
J'emrny';s; Poinrt, Lakes Entranc.e. (base of section).
Road Cutting at tu~o:rf' to Golf' Linl-cs.



Hunter r s' Point, west banle of North Arm.
Along Tram Track, Mississippi Creek.
Ritchie's Cutting, Mississippi Creek.
Maringa Cr·eek.
Nyerimalang.

The elevation above sea level of the top of this shell band
in the Lakes Entrance area is about 40 feet. It can be traced for
about 10 miles eust from Nungurner, on the northern shore of Lake
King (Reeve's Channel) to Maringa.Creek then to North Arm, Cunning­
harm Arm, Lake Bunga and Lake T"IJers ..

The lithology of all surface sections in the Ph. COlqUhoun is
friable, ochreous sandstone VIi th occ,Clsional limestone concretions.
The sandstones are present in all bores." the glauconite content
bec:oming more pronounc,ed towards the base of the stage. Hot only
the abund.ance of shells but the number of species varies consider­
ably in different bores and outcrops'.. Lh localities around and to
the \'lest of L8.kes Entrance the: upper portion of the lorrer zone <wm­
tains; numerous large molluscan shells. &11ch as Euc.rassatella. kingi­
cc:oloides, N:eotrigonia hoviTi tt;h, Gancell~ria wannonensi.§. and TYlos}2ira
coronata. This typical Jen~y's Point f~cies with large: shells
appears in only one bore, No.ll, Ph. Colquhoun" rnlere 18.rge shells
are very c.om:non down to 162 feet. Anomia tatei occurs abundantly
at 164-172 feet and Dosinia johnston~ at 163 feet, the peleeypoda
occ.urring in bands, practically devoid of large gasteropoda.
ljIocc:ol"'onate:" rare in bores, is fairly cormnon at 1~.2- to 156 feet,
whilst T.urri tella (C:onspicabilis; is abundant from 156 feet dorm to 162
feet. A..~ tat~i ~~d To c,ons12ic8:,1?ilis are also prominent i~ the sectiorn
on the Prlnce' s lhghway east of Bnnga and at Hunter I s pOlnt, and
To c:oronats;' at Lake Bunga an(l Hyerimalang.

Bores east ana. north of Lakes Entrance (except No.ll BOl"'e)'
are not highly fossiliferous ,but in those to the south and west,
as the Kalimna Oil Bore, Rigby Island, and the Metung Bore, and
Gippsland Oil Bore No.. 3 in the Ph.. Bumberrah, small and 'Nell preserv-
ed mollusca are abundant. S~ecies recorded from bores include
Nuc.ulana 'vYoods,i, .Q:lycYJ:l}eris_~~ptrig.on801.is, ~im0J?sis bealU11DJ.~~ensis

( these two species being more l)rominent torrards the base of the
section).9 Aloidis. (Notocorbulc.U eP0.:~:nilla, Vene..Ficardia gippslap.dica
(abundant in the Gippsland Oil Bore No.3 and in the section on
Prince's Highway), Clausinella s~l)rolJorata 81'1.0. CatelysJa j2rogiEgua,
Turrit~~la consp~c~bilj~, T.a9i~e~la, ~argi~~lla_kalimp~, Olivel~

nym~halis., An~;Llla .ligata, Phos. grer;}l9n;i, TerelJra catinifer,a, J'YJ?hiS:
CC.e::....honochel:q:f[Fup;icostatus and ~tica h.amiltonensis. In,
material recently collected from the Kalimnan beds in the Lakes
Entrance Shaft, several beautiful specimens of species which have
been previously recorded only from the Balcombian stage, have been
c,olIeCiite 0... They inc.luc1e Q.Y.Qraea consobrina :McCoy and Fulgoraria
ancilloide,s (Tate).

As regards the other groups of fossils, the foraminifera are
the most valuable for zonal ~l?u.P'poses, wi th the bl"'yozoa to a minor
degree. As. with the mollusc,a, the foraminifel"a vary considerably
in abUl1dance in bores"l Ii1 all surface and subsurface sec,tions the;
dominant forms. are Nonion victoriense, Streblus beccarii and Recto-
bolivina bifrons varo s.triatuia~ In No.ll Bore, Ph. Co'lquhou.r:u, .,
So becc.aril 8onc1 N." victoriens-,e are lJy far the cort1l110nest species,. The
Miliolidae are also unusually well developed in that bore and.. in:
the ~Ulimna Oil Bore~ Ri~)~ I&land, the tests of Massilin~l~~idi~­

era;2 Qll.ipqueloculip~y.).EE-~, P~_g,o bull_oi_d~2 Ftirti~JP.te;r"'.
media and Triloc]:lD.ina. triearinata being large and ab1.mo.ant 41 There
im> li'ttle variation in the associated specieS', vlhic.h include
Quin9.ueloculina 8.111)11,ophilo., PlanulinAJs.a.l.il!!P_8psis, G~is. philipp;il1.}-o
ensis)~ Astrononion austral~ and E.lphi9:i.qtn, iml?eratr~
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Bryoz;oal species are few but typic,al and include Gellaria
rigidi- val"". perampla, G.divaricata, Selenariamaculata, Lunulites
canaliculata, and Thalarno;porella gr,acilii:h Corals are not <!wrnmon.
Ostracoda. are numerous and thin shelled, many f'orms not previously
recorded, being present in No~ll Bore, Ph. Colquhoun. Persistent
sJPecies; .are Bairdi§: arnygdaloide,s" B.subd!=lltoidea, Macrocypris' deiior:a.,
qythere scutiger~ and C~therella la~.

(2) The upper zone is represented by a thin band of friable sand­
stone containing abundant large molluscan shell~. It is restricted
to S,ector I, there being one l)Ossible exception at Gelliondale,South
Gippsland where Kalimnan sands;, c.ontaining numerous specimens: of
Nuculan,?t G'lrass,§;. and kiopyrga guadJ::icingulata oveI"lie the brown ~.oal.

The foraminifera, S4 beccarii and N.victoriense are very cormnon at
Jemmy's Po~to Pelecypoda-include Nucula kalimnae, Nuculana cra~,
Neotrigonia howitt~ and Glausinella subroborata and gasteropoda.
BaTIkivia horvi ttill Liopyrga guadricingulata and Nassarius crassigranos,.-­
~.

Post KaliJgnan Beda.

The Kalimnan stage is overlain by sands iivhich are chiefl;y
unfossiliferous'o Shallow-water foraminifer (S;treblus.. beccarij) and
recent molluscan shells such as li1I.odiolus sp., Assimania tasmaniC~t

Glyc.yPleris striatularis and Polinices conicus; are present in No.<
Bore, Ph. C:olquhoun (Pilot Station) bet-liiTeen 10 and 90 feet•

A swmnary of the stratigraphic. features in Sector I is as
.follows _ ..

(a) The Lakes Entrance SBctor is bounded on the east near Orbost
by fossiliferous limestone cliffs belonging to the Bairnsdale and
Batesford substages, with Lepidocyclin..§h in the latter. Similar.
e:liffs; along the Tarnbo River above Swan Reach, along the Nicholsom
R~ver and at Sarsfield mwte the northern and north-western boundariesa
The western limit is to be found in No.5 Bore, Ph.Bairnsdale.

(b) Post Kalimnan, sands cover the whole area.

(c) The Kalimnan stage with the type section at Xemmy's; Point,
Lakes Entrance, is present in all bores but one, and in numerous out-
crops extending f'rom Nyerimalang to Lake Tyers.~ It is divided into
tyro zones; -

(1) Upper zone including .the topmost band of molluscan shells
at the type section. Species are few but specimens ab~d8nlt.
Outcrops limited to Sector I and to certain localities around!:.
Lakes; Entrance'.

(2) Lower zone consisting of friable sandstone containing
glauconite and an assemblage of large molluscan shells in out­
crops. around Lakes Entrance, from Nyerimalang east to Lake
Tyers, and of smaller forms.. in bores. The maximum thiclaless:
of 198 feet is recorded from No.6 Bore, Ph. Colquhoun.

(d) The Mitchelli~n s~ag£ is represented by greenish-grey marls.
c~ntaining glauconite and a mixed assemblage of Kalimnan and Balcomb­
ian species; of foraminifera, bryozoa, and:. molluscan shells, the'
bryoz.oal conrtent being richer' than in the overlying Kalimnan. It
is'. typically developed in subsurface sections. The upper beds are
exposed in the road cutting along the east bank of the TarnboRiver
below Swan H.each, while block's of' shelly, ferruginous limestone
suggest the occ:urrence of the stage along the Prince's Highway near.'
Toorloo Arm and at Devills Backbone near Orbost.



(e) The Balgombian stage is comprised of' bryoz,oal limestones"marls.;
and marly limestones:o

(1) The Ba.J.rnsdale substage :is pre sent in all bores and in
alif'f' sections al$o"ng the Tambo al1.d Nichols.on Rivers, in road
cuttings" betrveen TOOl"loo Arm and Orbost and in a quarr;y at
the head of Mississippi Creek~

(i) Upper zone is recorded in bores and in the cliff'
seJctions, and road cuttings as listed above, in 1Fvhich
the s.edi.ments are horizontally bedded and contain a
rich assemblage of the large echinoid,g,lYJ?eastex;o:
giE£§.J~Q...i££§! (rare in bores), large brachiopocla,
Il/Iage).l!'l_~~~ra~i!d.lb and pBlecypoda~ Hinni.tes corio­
ms;i,;.s;:~ §a2QQm~~1~~QoY;§and Serripecte.1!LY-ahliero-
sd.s;o r.~he shelly facies is follmvedin dovmviTard.
sequenc(~ by bryoz,oal, marly limestones containing only
large foss.ils..

(ii) LownI' zone is recorded from bore sections and
. on~ outcrop.. ~lin~ ,and ~lph.i~tegi~ appear ilID
bores (l'101lv:D.ward sequene~ at about 100 feet above the
first occnrrence of ~j~docycl~n~ or other typical
Batesfc::.'c foraminiferal> 9...!lL~ens.i.§; occ~urs tbrough~

out...

(2.) The Ba~~s.ford substage with its restricted f'oraminif'era~

Lepidocy"~IJ.YJ;.§:; and GYc~ocl.Y12..e.u~, is: present in all bores:,.
Molluscan s.hells are rare..

(i), UPI''JY.' z,onu.le with whi tish,bryozoal limestones iSi
fairly' ':~}l:Lck& ~d.ocy"cli:na. is associated with typical
foraminifeI'&l" Molluscan shells are rare.. Outcrops,
contain::":ng §.h.~J2.Ql1bD2. spo nov", are recorded near
Orbost o

(ii) Lower zonule wi th bryozoal marls; and marly lime~
stones!, frequently greenj.sh in colour and containing
LepidpcY,01ina~ and numerous Cycloc'&peus., is rarely
more tLSJ.n. 10 feet thicl{. No outcrops are knowlJ)o

(3) The kq,ngford substage is present in all bores and a
standard section is described from No .. 9 Bore, Ph" Golquhoun.
Molluscan shells are rare~ hut many Balcombian species, of
bryozoa, make their first appearance and persist upvvards.; to
the Mitchel1ia.D:isl

(ft) The ~anjuldan stage is recorded only from bores:. TviTO Ii tho-
logical units are represented/)

(i), Upper one of brownish-grey, mi caceous: marls c,o:m­
taining a. typical foraminiferal assemblage, including
Gy:cl~na ,incis§:., Vaginulina gippslandicq and Viictor­
~ella. ~l~~~ and small molluscan shell&, inc.luding
Turrite1:1~ a;dinga~ (With fragments. o~ other large
forms; in No.. 11 Bore).. The marls, paas into sandy
marls; in viThich fossils are rare and in Which severa1.
bands" of' hard, sll.ellY, calcareous sandston€' up to 10
inc.hes thi. ck are intercalatedo Glauconi te grains,
m;oEre cormno~ .at base>o

(1i) Lower one of glauconitic sandstone which is oil­
bearing over an area of 4 sg~are miles, and has a
thickness varying fr~ 30 to 60 feet. Large shells
are present but mos,t f'oraminif'era have been replae.eaL
vd. th glauconi te;o
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(~) The Anglesean stage is represented by sands and sideritie
sandstone. The sands m~e arteSli~ water-bearing~ Numeroug fis~

remains occur in Nb.l Government Bore, Ph"Golquhoun and in No o ,3; Gipps­
land Oil Bore, Ph.Bumberraho

(h) Granite an<iL metamorphic rocks. of Palaeoz,oie age form the bas8;'-
ment rock in horeSl. Gram te is: s;een in contact with bryozoal lime-
stones! belonging to the Bairnsdale substage at the head of Mis.siss:ippdL
Creek.

(i) No.1 a:overnment Bore $ Phe. Niorth Colquhoun and No.2. Government
Bore, Ph.8Dlquhoun show a shallowing of the Tertiary basin in a
northerly direction towards: the outcropping basement rocks.

(j) The deepest portion of the basin j,s.· in the vi cini ty of Lakes
Entrance as proved by the Pilot S,tation and Nungurner Bores" the
glauc.oni tic sandstone being met Ii-"i th at 1$429 feet in the former and.
1,431 feet in the latter.

(k) The thickness of most of the stratigraphic horizons is: fairly
c.onsis,tent in all bores;.

II. Providen:ce. PQ.ITd.s_ s,eciQ£..

Cores; o:D" 19 bores, from 17 ~Lj.05 feet of drilling and material
from numerous cliff s.ections have been examined. The geographical
order in whic.h the bores are; listed is: apprOXimately east to west.
Brilling operations! have been carried out over an extensive area,
from No.3 Hore, Ph.Brorns·dale~ (Co-bbler~s Ca."eek) on the east to No.1
Hore, Ph. S:tratford, Nbs,.l, 2 and 3 Bore~S' PhoBundalaguah and No.1
Bore, Ph.Wurruk Wurrwc on the west o Unfortunately the evidence
derived from the investigation of these bores must necessarily be
incomplete, as· only one', No" 1 Bore, Ph~Wurruk Wurruk, was carri ed to
bedrock. Those bores drilled in the eastern portion of the s:ector
are comparatively shalloyr but there is a considerable deepening o:f'
the basin towards; the Erouth-vvest (Figo 5)0 .

The entire area is covered with sands and torrent gravels.

Material from numerous outcrops. in the vicinity of Bairnsdale
and along the Mitchell R'iver 9 yras collec.ted by Mr. J~Easton, Dr. W. Vi.
Ludbroo~ 'a:n:xiL by Ji(Jr. E. A.Rudd of Oil Search Ltd. Beveral sections
were examined by the writer.

JURASSIC, c

Only one bore, namely No.1 Bore, PhoWurruk Wurruk, ne~r Sale,
was drilled tbJ."ough to bedrocko Felspathic s,andstone s, of. Jurassic
age were met with at 3,158: feet.

Palaeontological information regarding the Anglesean stage i~

Slector II is; incomplete.. Of the seven bores which penetrate the
Yallourn formation, only one, NOlll, P:D1h Wurrw{ Wurrmk, passed.. through
the sands: and brovm coal to bedrock.o



LI1ITTING m'J?THS OF STRJ,TIGR.U'HICl\IJ ST1,GES IN BORES IN SECTOR II. Table 3.
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'1.'he transi tion from the Angle'3cClYJ. to 'the Janjukian is' not
well defined i.n this sector" In th';':; VV\lrruk Wurrul{ Bore conditions
throughout the whole section are unusually sandy.. The break betw.een
the two stages is taken at 2,274 feet just below a glauconitic marl
containing numerous foraminifera y while in NOl) 1 Bore y Ph.. S,tratford
it is: marked by a narrow pyritic band" Forarninifera incTuding such
spec,ies., as' VaginsJ-.ina.&12Rf2.1andica" QiZc1§l1lJ!l.li.p.a. rotun<1ata, Gibicides
s;po (1), ;§;.:Qoni,des. scabriculus are presents but not commonly, in the
sands. in the Wurrul{ Vvurrulc Bore between 2~ 274 and 2,995 feet o ETo
organisms. DCCW:' in the sands in NO<lll Bore, PhI) Bundalaguah between
64 and 575 feet o 'rheir absence suggests. that the bore may be s.d. t-
uated just beyond the margin of marine influence viThich appears. im
similar sands in Nbol Bore, Ph"Stratford to the east o The thickness:.
of the fossiliferous beds in the bores in the central portion of tha
s:ector, as in PhS5" Meerlieu and Yeerung and in NOol Bore, Ph"Nimtin,
Eli. little south-vvest, indicate that the Yallourn formation would not
he encountered :for some considerable depth",

OYll~r one sample referable to the Anglesean was taken in each
of three other bores namely, Noc>3, PhoB'·l5..rnsdale (Gobbler's Creek)
on the eastern boundary of the sector, at 866 feet s NCol Bore, Ph.
Moormurng at 1.9001 feet (hard,? lignl tie band) and Noo 2. Bore, Pho
Cbongulmerang (Oil Search Bore) at 640 :reet.. Impure lignite i$:\ re­
corded from Noo 1 Bore, Ph" Bunda18guah 5:0 99 feet a.nd then intermi tt-
ently dovvn to .358 feet. In 'l:.b.e VIurruk Wurruk Bore a band of broviT.lJr!
coal was ~.8 feet thick and another.' 2:1 :reet.9 \iv-hi.le an impure brown.
coal, wi th sarrd., extended from the depth of 2,5J.6 feet down to 2,580
fee to

'illl'.e limi ting depths, of thi s' stage are only available in fiwe
bores; - Nco 3 ~ Ph. Bairnsdale, No", 1, Pho j\[LOormurng~ N,C)t) 2.,? Ph. COongul­
merang~ N:ool p Ph.. Sitratford and N:b_l~ P~Wur~ulc Wurrulc, While fo1.1JT
bores did not reach the. s:tageo N:b outcrops, of Janjukian Bedim-eruts'
are l\:nown in Slector 110 The brovmish, micaceous marls~ of the Lakes
Entrance S,ector are replaced by greyishs> shelly marls', only s'lightly
micaceous; and 8re rich in foraminifera, especially .C)yclamr~. The~

thickness.', of these marls. in SectOl" II is cnnsiderably less than in
Sector I~ Only 21 feet are proved. in No~l Bore, PhoSitratford O:rIi
the west, and 58 feet in ~0.2. B~re, Ph.Cbongulmerang on the east,
but 470 :Ceet were recorded in NOal BOr-6 p Ph" Wurruk Wurrmk<.

The foraminiferal assembla~tl;e; is. similar to that recorded from
the same horizon in Sector I with the PolymorphiniQae and ~liliolidae

prominent.. R'.8stricted species., include y"~~®.li:rm Bippslandica,
]l2.c.tor~211a I:,:!.. ec.tft and Lamarcl{iP:.?::!:-.Jl18n,"c..9~?ps1:.§;which are widely
dis.,tributed in the bores:.. 0J2:el"~:2;;lil'..:! and ~£1iste.g};~make an ear]~
IELppearanc.e in this: sector, both forms being reeorded. from the; JTaJill.ju.1t­
ian in NOel Bor'e, Ph"Nindoo at 5.30 feet, and N:o .. l, PhoM.oormurng at
986-995 f'eet Q Sporrge spicules. (;f~si::.,Q,p~m§.J];~.IrP~l'..;VJ· are fairly
eommono Corals are rare" Conosmiliro:L anomala being recorded..
Bryozoa are comparatively scarce;·"-Ei11d:-cidaroId spi:G:8s' (~ocidari.$
12,entasl?l1lQ~) occur oceasionallyo lVLo:U.1.7,scan shells are common i1iJ1
the eastern portion and include MtJ.cY'oc):tll:Lsta tenuiSi, Protocardia
hemim.e:r:h:?iJ.. Lim9j?sis.: maccoX!., T~"i::Ct5:d~1.~~t"ciId:(.ngR~~Cand .Q~ium annec,t-
allS, fA. hard.p shelly sandstmLe; is; I'eeoro.ed at 982. feet at the base:
Of-the stage in the MoorIITJJ1lrJ:Ig B.o:r:>e ~ in which the molluscan shells are
in an unusually perfect s.tate of p~C'Gservatio:r;L~ the colour bands s,till
being visiblet> Glauc.oni tic: marls 1 characteristic of the basal beds,
of the stage in Sectors: III and IV/', are: poorly developed in S:eetor II.
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• Cnnditions of sedimentation during the Balcombian in Sector Il
mmow considerable diversity from those in Sectors I, III and rv~

Bryoz.oal, shelly and foraminiferal marls" representing an argillaceous
faciea predominate the Batesford subsxage in surface and subsurface
section$~ Similar con~~ions exist in the Bairnsdale SUbstage i~

bores but surf'ace sections are represented by moderately hard, shell;Yi,
ferruginous., :n:i.:rnestones... The sediments in the Longford substage,
exm:ept in NOe.l Bore, Ph. Nindoo, are not shelly, and sandy co;ndi tions;
are promineht in the western portion of the sector.

B:Jt.cellent surface sections. are available along the banks' of.'
the Mi tchell River. The sequence from the Bairnsdale substage (Bal-
wmbian) up to the Mi tchellian stage is expos:ed on the north bank;
25 chains, north-wes.:tof Skinner t SJ, and U"',p to the Kalirrman near tJrnder­
'Wood f S and Drier t$o

(i) Lopgf_9rd S;~bsta€t~. The sediments in this substage sh6vi
c.onsiderable thickening in the bores in the central and south-ir/esterm
portions; of the s:ector as c~mpared ''ltvi th those in the eastern portion:
and in Sector I" In the south-\vest, a thickness: ot' 556 feet has
been proved tn 'N' .• 1 Bore, Ph. Wurruk Wurruk, more than 400 feet in
No.1 Bore, Ph}\'JC!Jerlieu and No.1 Bore, Ph.Nuntin in the central
portion and 23C f'eet in No.3 Bore, Ph.Bairnsdale to the east... The;w
consist of grey, b:ayozoaJ. marls; and marly limestones', frequently
hard and co1l1ta:i.ning foraminifera. '{lhich V!a:ry considerably in abmldanee.
8peciesmore t~'pical of the overlying Batesford, such as Hofkerin!
semiornat~, PI~norbulinella~~ and Gyps ina. howchini, appea:r to­
wards, the top of the SUbstage, whilst /ill!phisteg~ and Qperculina
ooeur apasmodicallY. Numerous small foraminifera are present aa in
the Yeerung Bore at 1,250 feet and l~ 260 feet. CEssidulina cha1?IIlSAi.;
is recorded at 370 feet in the }Tindoo Bore and Ammodi,scus and c;yc.J..­
a.mmil'.\ta;. fl"om 1,248 feet dovID to 1,804 feet in the Wurrulc Wurruk BOre.
Mollusca are fairly common in the Nindoo· Bore from 250 dowm to 440
feet, typical Balcombian speciea such as Turritella aldingae,
EUlimella l~:tidul~, Etrema pseudoelegans, Carithiella trigemmata,
MiJrex: polilPhylJus., Trophon balli, Uromitra pauc.icos~and Ataxo-
earitbium concatenatum, being recorded. They are rare in the WUr.J1tI.k:
'Wurruk Bore.'

(ii) Batesford SUbstage. The main feature o~ this substage i~
Sector II, is the fossiliferous marls containing a rich assemb:tage
of foraminifera, bryozoa, mollusya. and ostracoda, exposed iLL tl1.e:.
section at Skinn~r t s, Ph. Wult;. WUk,' OlD the north bank of the· M1tchell
River and represented b~ 40 feet of sediments; in Nb.l Bore, Ph.
Q>ongulmerang, 240 feet in No.J. Bore, Ph. Yeerung, and 243 feet in NO.2
Bore, Fb. Mmtin..

Outcrops referable to the substage are recorded :rrom i;he;
~o~owing localities; along the Mitchell River -

Parisll of V,~:·~ ~¥.uk.

Skinner t:s s,action:, S.W. corner of' Allot.29iU.:

Parish of~E;s!._Iyn&•

.Bridge at Boggy creek.;.

Parish of ~IOormurp..g;.

North c.l.:if'f'east of' Hillside Bridge.
lfearHillside Bridge.
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($.) The lower z,onule wi th .1.e)?idocyclin§..~and~locly:peu§i, is;
unusually well d.8veloped in parts, of 8ector 110 The above genera..
are ass'Ociated wi th a rich molluscan assemblage at Skinner ~s." but
condi tions o:f sedimentation as revealed by borings are normal,
molluscan shells being very scarce" kPidocycl~ is common at
Skinner's and in the Yeerung Bore at 1,190, 1 1 200 and 1,240 :feet and
i~ recorded :from the North Cli:f~ east o:f Hillside Bridgeo ~yclo­

.£ly;peus.; is present at Slcilmerfs~ also in NOe>l Bore, PhoNindoo at 120
:feet, in steam Drill, Ph.,Goongulmerang at 914:916 :feet and in the
Wurrulc Wurruk Bore at l~ 1.54-1, 158 :feet., The genus, is', not widely
distributed in this sectors but this absence muy be only apparent,
due to insu:f:fic.ient collecting o:f samples at cri tical depthso
Austr.otrill~llfh...howchini is :found at Sldnner "s, this being the only
record o:f the s:pecies in Gippslandr. PlanQr.bu1in~11a i~ae9..t1i:I:~"'"

~, G;y:psin~ hoy~clnni and Ho:fkerina S~!l1ioI·nat§:.:L the aceessory :forIlTlSi
#JnPhistegina" Opercul.i~ and Gar:gente:r.:bE. and numerous. small :forami~
i:fera:. are also present in that section" Species" including Cassi~

ulinoides c!1aJ2.l:l1...§1li1' are abundant in this zonule in the Nindoo Bore
at 190 f'eet.

<::kmocy:atb;,us: se:robiculatuiB.~ is amongst the :fev; corals.: recordeclo '
Bryoz;oa are very abu..ndant, the species including those already lis.tecl.
f'rom the LOlJIgf'ord sUbst.age" Cidaroid spines aI'e represented by
Phyllacanthus ~9.:~:rh and brachiopoda by S,tethothyris ilT.?..Q1i tf:il:..o Numer­
ous typical Balcombisn species o:f mollusca are recorded f'rom Skinnerts.'
Similar species are comlBon f'rom LBO to 208 :feet in the Nindoo Bore,
which is situated a f'ew miles south of' the Mitchell River" Ostracoda
are well distributedo

Hard, greyp shelly, bryoz,oal limestones are the main consti t­
uent:a: of' the Batesf'ord substage in the Meerlieu Boreo Small pelecy­
pod@.. such as Dimya dis§jmilis and ctenamusilli~ atkinso~~ are recognis~

able.

(b) The upper zonule is represented by grey, bryoz.oal marls; wi th
abundant foraminifera, including ~eJ?idop.xcliM and associated spec,ies.
The pare, 1:11ocene species. Tubulogeneri~mooraboolensi§. is recorded
from Noo3' Bore, Ph.. Bairnsdale at 470 :feet and No"l Bore, PhcYeerung
at 1,080 :feet(> Brachiopoda., including Murravi~triangulari_s;~ oceur
occasionallYa- Mollusca are present in Bores Nosl> 1, Phs.:$ :M.eerlieu
and Nuntin.

(iii) Bairnsda~e Subs.tage. This subs,tage is', developed not only
in borings but als.o in c,lif'f sections along the IVli tehell River!! The
type locality for the substage has been selected from tIns sector
and has been described f'ully in Part Sn All surface sections: consis>t;
o:f moderately harciL$' ferruginous" shelly, marly limestones" many fossils
being preserved as e,asts:o The characteristic f'ossils.· are G1ypeasteJI'
gippsl~pdicu~, tl~nnit?s; corioen~, Serripecten ~ahlie~sis with its;
variety s~milaevi.s~, Spondylus pseudoradulu~ and Sllbail?yan~."

Localities referable to the Bairnsdale are as f'ollows;:-

Pari.sh_ of Bair~:l;;~o

Pound swamp (type loc,ali t;W):>..
Picmic, Point ta

Parish of' Wy YU~c

Top o:f cutting~ wes,t of' Myrtle Point Homestead..
Lower bank o:f Boggy 0reek;5 chains N~E~ of' bridge"
Rlu:ff' at Boggy Greek.
Drier I,S Clif'f' , 8." Wo corner Allot., 15 'AlJ
Portion of' section at Underwoodfso
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Paris4 o~ w~ Wuk,

North bank, Mi.-tehell River:, AJJJ)"G", 2-~ A';l, 25 C.hR'o N. \IV. o~ Sk;i.nn:e.r:1,S.
1 mile W. of' Skinner rs ~ 'GG'I'VarcL:3 Sa'Cri1uerd...· Blu:t'i'" ~

All borings~ except tvfO shallow one::>.: in 'che Ph. Wu1: Wuk, are
6n the south sideo~ the M:i. tchell Hivel"', whe:r:e -l:ihe1"">e is a facies
~hange ~rom the f'erruginous, shelly lime8tone~3 oj'.:' the north bank
to moderately hard') bryoz.oal, shelly limestones and friable marls.
Sediments; in this s\lbstage are moderately thicl{ in borings in the
eastern portion o~ the sector, 2.66 ~eet being recorded from Nb.3·
Government Bore, Ph.CDohgulmerang. They gradually increase in
thickness towards the centI'al and south-wes'Gern portions where 439
~eet are present in :No.1 Bore, PhI> Yeer'u£1g. Th(~ SUbstage is met
wi th in the Nindoo Bore a'c, the depth of' 82 fee'G, -ehe ~irst sample to
be exam~ned, and No~ 1 BOJ."e, Ph.Nuni:;:Ll.: d :E'ew :railes to the south, at
666 ~eet.

T,he bryozoaJ.:, r.~r.':Ql' J..imestones are 0ompa:C"atively shelly lifhell1
compared with -Chose; :li.n 8.ac-eo:L" 1 0 In bores Nos.:-Ji.., Phs" Nuntin and
Nindoo, the marly :U·i:;:rJ.Ology is pronounced.? vv-J.tx"j, the x'esul t that
f'oraminif'el",,'t eSj,)eci&.llY Miliolines, ano. ostr>acoda are very common.
o,perculiPfl and !ffi1~£:i:'§'!}~Blli@:. are present in the 'basal part of' the;
subs-tage' in all bo:~es.. ~!Ip.F..1!..tQ:.QJ?Pr§"._~r.~rt§..bl'..§J~,~~and. Pavq.nina. tri-
f'ormiSi, ·two l"'?;re t'()l-:l'l'fS~; :ill\!). Gippslancl, are Jr.'·@~1fj?«le~. from the Wurruk
Wurruk Bore at 197-798 f·®e"t". g;g.§..gjl.~~:~.P.:Q~.d..~.6~!1gQ!!L~:n+~ occurs:; a.t
912: f'eet. Sp:LCtuX.®)S; 013 ti1ili.eJ sponge &i~.tileD:fa}; n~eYl.be!'y::lL" are conspicuous
in the Meel"lj,6'J. Jfol~e at. 560 and 580 i'eb':j,\ m~Y'gz,oa are common but
f'requently encrus·i:ie(:i." Mollusca. ar8 f·8.trl~r rnxmerons· though not
always; well j'reserved., S;pecie~ incluro:.e ~1~S:-ti!l.lap19;r}JAC\i_~, .
m enarnusium atl~!~~~~, !:~~"'i ~~ardi~;..~'S\Jil!~~$l~?L, ~@J!~JP2 s.i S mac Co;Yi ,
E~otrigoni,a s~rQ;.ut:l-~~~].at'%,," !}.01:..Q.is,=DiQ:l;'9..goQ.;~1.J~~i .PJptii.c;'ata, Turri tella:.
aldimae,. Turri-s. l'lm:!C'~'@alianf.l$ P'_~Cll0Z"I4. he'mtthof,l..@;; R~i1oarillia
m.terioides" Conomitra lig~~ Vblutili thes anticingulat.!!. and.
Ce:t'i th:ium a;phe;.t..e~ The majority of' these species' hav~been recorded..
from the JTanjukian, "but their presence ir.. the Balcombian f'urtheJ2'
indicates:· the clos.e relationship between the tTanjukian and that stage.
Ostrac.oda~ are represented by the ]\/lioce:nef.'o,:('in Q;y:thero_flexi_costata
'and several long-ranging speeies:lO .

Mitchellian stag~

Unusual f'eatures are present in the Mitchellian in bores; im
Sector II as well as.· in the underlying BalcombiaD:'. The type lowl-
ity for the stage is described f'rom this sector•

. Loealities ref'e:r:>able to the ]/U."GGhellian stage are in the;
vicinity of' the Mtt.ch"lll River.

F.arish of Bairnsdale.F' .--....-

Water Trus;t Excavation (Type loe.ality).
Rose Hill ..

P;arish ,o:r.,.Y$L Yl2,·J:.U,j:('

20 Ghains If.. E.. oj:' Bogg-,y <Dreek Br:Ldge 9 :nea:-:' N.~ W~ eorner A11ot• .9:a.
100 feet abrnr0 river flats, Boggy Gree!,,:, Allot" J.IB..
Qp.arry on clif':C: p E~;' of Underwood t s Gnlly, SOl E:> eOl'lill8r Allot.·22.·
21bp of s.ection at; ]11jr'ier ts~
Pit on road 11..)- c]lai.Jl:lJllt EO·o of' B.oggy (Ql>eek BX' :';'dg~(.

]h surface sections the s-ediments are represented by moderateJ.7
hard, .ferruginous" shelly limestones'., with some bryozoa. Those
proved by boring are shelly marls:, the break between this atage and.
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the underlying Balcombian being fairly well marked by the presence
of rather hard, marly limestones, in that stageo

The llili tchelliaJ:IU stage can best be illustrated by referring
" lB':f)ec;ific,ally to the Meerlieu Bore, although the Wurl'uk: Wurru}{ Bore

c:on¢ains almost as rich a fauna" The beds in the former are 2:.65
fe~t thick, the first sample in the bore being taken at 2.60 fee:t.
They consist of dark greenish-grey, friable, shelly marl which be­
(wmes mi caceous and greyish in colour as the bore' passes, dov~ F'orarn­
inifera., M.opsea joints" bryoz.oa, molluscan shells and os·tI'acod,a are::
very npmeroua:•. \

'As regarding the foraminifera, the l:Jliliolidae are well develop­
ed, beautiful spec,imens, of iexrgo bulloides, guinqueloculina vUlgaris,
Triloculina tricarinata and £QiI'olocqlina dispansa dominating the
assemblage. s'pecies, typical of tl1.e Kalimnan include S. dispansa, ;:
Planulina ~alinmensis, Disc6r-Pi,s australis, Nonion vi ctori ens.e, cancris
philippine~" and 4!3tronOl).icin au~trale. Characteristic Balcombia.m
species.. are HeI'onallenia il'lils,qna., £1tllingulata., Pavonina. triformis,
Gibicide,s. vic.toriensis." and ,Carpenteria rota:Li..f0rmis:o The remaining·
species are long-ranging ll Gorals:, include Placotrochus, deltoideus,
S.phenotr0ChU8, ala~; F1abellum gambierens'e and Not9l?hYlli8l:.v:arrOIaris,
all fOI'ms; ranging from Balcombian to Kalinmano Mopsea joints are
common. Bryozoa are well represented, species' being referable to
thos,e alread.y listed from this stage.

Tl1.e· molluscan fauna. shows an intermingling of Halcombian anciL
... Kalinman species, the former being in the, majori tyo Most of the

pelec,ypoda are ranging species as Nilc_ulana wooq,§i, Glyc,;'l!Qeris: su'bJ­
.1I'igonalis" Limopsis beaumar'iensis:, Salaputj.um c~~ and Ve:r;rericardila
s, inu~. Restri cted :Miocene forms, are #-F=ca (Ba~¥J..) c:onsutiliSl,

·<r fA... Pla iarc:a.)) celleporace.§;, Limopsi s ._morningto~~, c:tenarnusi unn
atk;.insoni and E"otrigonia semiundulata.. The gasteropoda contain
Jianj:ukian and B.alcombian forms. including Naphnobe!fl..;.£ac,illima., Mttre:x::.
POl{PbyllUS" M. amblyc,eras" M~ lophoessus" Turri tella aldingae, 'J. vmr­
bur oni, fhos, taI'dicrescens;, Oeri till:..ella trigemmata, Conomi tra ligata
and ca.lliostoma semiornata., Buchozia hemiothone, rrurris murndaliana.
Species: previous;lY dem;crihed from the Kalinman are Geri thio sis: wool­
nQughi, !roJ2!lon: (Ep.atimene) metungensis" and TJCPhi8; q~honoc11.elus.\
rugicostatuSlll> The longer-ranging forms, are Marg;;i.ne~wentyv.or lu",
M.mi~, Ring;i.cula tatei, Turritell~"conBpicabilis and .!•.?Lcin~.
The chi ton, Protoc.hi ton granulosus" is recorded from N,b" 3 Bore, Ph.
Bairnsdale at 240 feet and another form, Af'ossoch?- ton (Telac,hi ton)
de11;d;us.:, from the Wurruk Wurru};;: HOI'e at 74b fee too

Most of the ostracoda range' through the Middle Mioc.e:rme to
Recent, the restricted Miocene species being ~~re flexic.ostat~1

ell> s:orrentae, Kri t;he eggeI't, and Cythe.£.<?pteI'on; batesfordens;@.
(QOndi tions similar to the above, hut wi th fewer mollusca present, exist
in Nb.3 Bore; PhoBairnsdale, in No"l Bore, Ph~Moonmurng and in bor~s:

in the Ph.Goongulmerang.

Kalimnan stage..

Only the lower zone of the Kalimnan is represented in Sec_tor II.
It is. not recorded in bores west of No.1 Bore, Ph.Yeerung but i&
present in NOol Bore, PhoWurI'uk Wurrwc to the south-wes~o Outcrops
oceur around Bairnsdale and along the banks of the Mitchell River,
above Bairnsdale" where moderately hard, :ferruginous;j> fossiliferous;
limestones overlie similar nod;;:s, of the l\/li tchellian stage. The:
Kalinman is represented in bores b;W fI'iable, shelly sandstone comtaim­
ing typical ftoraminifera which are very numerous in the' C'Obblerrt,s
!Creek and Coongulmerang bores" Tubes; of the worm Dli. trupa. 8.1">(5;
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abundant in Nbo3 Bore, Pb~Coonguhnerange Corals are rare and
bryozoa restrictEld to the usual few species., TI!I..olluscan shells are;
common and cha:cacterist1ic:e

The whole sector is covex'ed with sands and torrent gravels,
which are over 600 feet thick in the vicinity of No.. l Bore, Pb.N!unti:r:Il.
r.n.hey thin out towards the east in bores south of the :Mitchell -River,
only 20 feet being recorded in Gobbler 1$ C~eek BDre near Bairnsdala.
:rnTorth of the Mltchell, in Ph" Wy Yung, 270 feet are present in No.1
Bore and 330 feet in NOo2 Bore, neither bore peDetrating the under­
lyirrg marine sed:i.ments,>

1£. su.rnmary of stratigraphic features in S,ector II is, as;
follow$ -

(a) EJcbensive E,2?_~~j5,.§:]'Jp1lli3-·n sands and torrent gravels cover the
entire area. OY(:;!' 600 j"eet have "been proved in: the western bores;"
20 feet in the eastern portion in bores: just south of the Mitchell
River, and over .300 feet on the north side of the river ..

Cb) The Ka.].~.f.:r.:S1:~L,,:?t.?::&s:,Q. is, present in nine bS::"'8s and is, represented
by the lower zene" ~;i.'rJ :ls, not recordecl in the viTestern part of the:
sector, but occurs; in bores to the s'outh-west.. Exposures occur near
Bairnsdale and along the Mi. tche11 River barucs'" P4:_trupa tubes are
very common at the base of the section in the eastern bores.

(0.) The' M1"~ch~l.J.i§\~l)?ta.&.Elhas its type s;ection at the Water Trus,t
EXcavation near Bairl'1sClalee The <lev·olopmor:.t of the stage is a
feature of the celJ[cral and western portions. of the sector, the fOS.B.il
assemblage being especially rich in the MBerlieu and Wurruk WurrtU{·
bores. The admixture of Balcombian and Kalimnan species of forami~

ifera, bryoz,oa and mollusca shows a gradual increase of Balcombiaru
forms towards the base of' the section"

(d) The B.~coFjJian stage also has distinc;tive characters.

(1), The I?a,:hrns~st, substage is represented by numerous out­
crops of ferruginous;, fossiliferous limestones along the
banks of the llili tchell River, the type locality being describ-
ed from Pound S,wamp, Bairnsdaleo Bryoz,oal limestones are a
feature of the bores<t They are frequently shelly and con.-
tain species which range upwards ~rom th~ Janjuki~

(2) The B~:Ge:I?J.~ substage is characterised in the .lower
zonule by the association of ~idpcycliE£$ G~loclyveu$ and.
Austrotrillina. vvi th abundant bryozoa and mollusca, at
Skinner's section, Mitchell Rivero The molluscan speciea
are typically Balcombian, but many of the forms; are recorded.
in the JTanjuJ.tiaJJI:1" The two zones are present in bores•

(3) The ~o_1]Efopq substage is typical in all bores; except
N"Oll>Jl. PhQ N"1ndoo, J.n vvhich mollusca e.re corrxClO:'.I"

(e)' The ~J:lki~~s,~ is rather thin in the eastern bores'" but~
in the Wur:rmk Wn.rruk Bore, in the south-east corIi'.:ex' of the sector,
472 feet have been provedo TIro bore in the central portion penetrat-
ed the stage.. The marls are less micaceous than in Siector 1:, but
the foraminiferal assemblage is characteristic" No outcrops. are
availablel!l

(ft) ~e .Ang:l:.~~an st~ is: penetrated. in s.ix: boreS-a _ Its thic~ss
has;heen proved in only OlllJe bore, wizo :Nbsl,Ph.Wurruk Wurruk:, inwhieb
848 feet of ligni tiferou8' s)ands and brown coal are recorded, below the
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depth of' 2.,276 f'eet o To the north-east, in 1'110.1 Bore, Ph. Bundalag-
uah, the Anglesean is met with at the shallow depth of' 64 f'eet and.
in the most easterly bore, NOQ3, PhQBairnsdale, at 1,001 f'eet.

(g) Only orue bor'e was drilled through to bedrock of' tTurassice age.

(h): EVidence points to a gradual deepening of the basin in a.
~ southerly direction f'rom the Mitchell River in the Meerlieu, Yeerung

and Nuntin (No.1) Bores, which are in the centre of' the sector, with
a shallowing to the east" The Kalimnan stage disappears in bores
to the west, but is; present in the Yvurruk Wurruk Bore to the s\outh!--
west. .

Cores f'rom 19 bores, involving 19,315 f'eet of' drilling and.
several quarry s'ections have been examined. The geographical order
in which the bores are listed is, approximately north and south. No
bore examined was drilled to bedrock, but .Jurassi c, sediments: are re­
cordedl.. at 1,400 f'eet f'rom; the Tanjil-Pt .. Addis NO G 1 Bore.

T.he sector includes bores and quarr.y sections south f'rom Sale,
f'rom No.2. Bore, PhoGlencoe down to NOo6 Bore, Ph. Woodside and th~
slouth-east to the Lalce ij~ellington Oil Bore, in the Ph. Glencoe (Fig. &)).
No.8 Bore, Ph.Glenc.oe and NOQ2 Bore, Ph.. Wulla Wullock E).re ine,luded. in.

~. this sector.. rather tl'ran in Sector lV'. Both bores Yvould have beelIl
deep, as indicated b;'t the respective horizons: at vv-hich drilling
ceased. Operations ,"vere suspended at 1,406 f'oet in Nb.8 Bore, just
af'ter the upper zone of the Batesford substage \vas onitored, and at

..' 1,420 feet in Noo 2 Bore, in the lower zone. NEd ther bol'O Vias deep
enough to prove th8 presonce of tho mix:ed assemblage of' Batosford aJ:'iId.
J"8lIljukian forms., characteristic o:e the Batesf'ord substage in Sector IW.
No hore ex.amined was drilled to bedrock 'whilst only eight reached the
Anglesean sandsCl ThG flanldng by marine beds, of the ligni tif'erous:
sands which extend f'rom near the surface in No.6 Bore, Ph. Glencoe..
to a greater depth in a westerly direction, suggests an east to west
anticlinal structure, which has been termed the llHaragwanath Anti .....
eline u:.

An important feature of this sector is that no beds youngeL!
tl1.-an the Bairnsdale SUbstage are encountered in bores. on the vJ'ester:rm
boundary. These bores are Nbs.2, 3, 4 and 5, Ph.Glencoe at the
northern point and in No.1S·, Ph" S:tradbroke and Nos.5 and 6, Ph. Wood~
side, towards the southern end. No.. 2 Bore, Ph. Glencoe commenc.es, in
the Bairnsdale substage, Noo5 Bore, Ph. Glencoe, NOe15 Bore, Ph.Strad...,.·
broke and Bores NO$~5 and 6, Ph.Woodside in the Batesford SUbstage,
and Bores Nos., 3 and ~, Ph. Glencoe in the Lo~trf'ord substage.

Anglesean stage.

Lignitiferous sands and brovrn coals, referable to the Angle­
sean were penetrated in eight bores, the first sample from No.6 Bore,
Ph. Glencoe being taken at the shallow depth of 30 feet. This bore
is, in the axis of the 11Baragwanath Anticline ll

• 1,457 feet of sedi-
ments were proved in No.2 Bore, Tanjil-Pt. Addis. Bands of brovnl
coal are 'present in the deep bores, as the Lalce Yv'ellington Oil Bore
(boring ceasing in coal at 2.~ 217 feet), and in Tanjil-Pt. Addis. No.2
Bore. Sn~ll foraminifera, sUch as Lagena orbignyara, Globigerina
bUlloides, Cibicides ungerianus., and Illi?onidesscabriculq.~, and frag­
ment-s-Q'fl)ryozoa' are present in the three shallow Glencoe Bores" Nbs.
3., 4 and 5, in the lignitic material immediately underlying dark
gr:eenS' glauconitic. marls.. Poraminif'era are f'airly numerous in



LIMITING DEPTFR OF STRATIGRAPIITCAL STAGES IN BORES IN SECTOR III..- - Table 4.

StageR)re

~--- _._-_._------- -----.---_·_---.....,------.-.:,.I------~--------_·_------------;---------.-----....---------.---,

Kalimnan ; Mito~el1ian Balcombian Janjukian Anglesean Bedrock I

Substage
_--------------4----

Ba1rnsdale Batesford Longford

90 1-947'

30 1-90 ' '-'--+-5-2-0-,---532_~r--.__--'_=1.-------+----------;-.---- --. ----f-------- -- .--------- -----.---
100 1-380 1 384'-505'

-,-----+---------- -.-::...-.---.-1-.-------- ---.--------t--------
20 1-190' 200 i -270 t 272' - 3LJ-O ' -

- f---.----

S.L. 14-4'

S.L. IDO'

S.L. 205 1

N.,J.5 Bore

No.4 Bcre

Parish of Glencoe----------
No.2 Bore

S. L. 236'N:-;.3 Bore
- - - - - - - - :--_._-----+--_._------ _.- --'--_.- -------- --------- _._------ _._----~,......_-----

- - 20'-96' 100'-210' 214: -

--------- ---+----------I-------.---+----~----__l_---------.+----------~--------

-------1'"".-.-------+--. ---------.-----.--1-.------- --------- -----.,-..,----1--------.

- - - ... - - ------1-._------- --------1-.---------------- -----------------1------
S. L. 17:;! 70 f -230' 275' -450' . 460 f-503' 522'-712' 720' -915' 935 1 -1248' 1250' -221r -

--------~----------'

75'

10'

S.L. 113' - - - - - - 30'-605 1
-

- - - i-'-----.----.------- -----------.--------1----------- ,-.------- f---------- -----
140 1-185' 186'-356' 360'-467' 477'-760' 770'- 1259' (b)- - -

______ t-- . + .. r- -+ 12521(aL 1_38_0_'_ .. ._1- _

_ _~20' -580' _. _._5._90_'.-_7__0_0__1_-+ 7_10_'-__1_3__5_0__'_~3~~=:~~~ _. - - ._+ - +__- 1

- - - 250'-550' 580'-765' 775'-1010' 1085' -S.L. 175'

S.L.

·S.L.

No.7 Bore

No.6 Bore

Texland Oil Bore
(Rought, n)

Lake Wellington
Oil Bnre

1----

~~!~Q of Gle~2~_South

No.2 Bay'':) 180 1 -222' 500 '-600 I

- .....-------t-.---.----+----=-.----t----'----.------------.-·--------f---------....-----~-i
Tanjil Pt. Acldis
No.1 (Water Bure) S.L. 255 f 175 1-185' - - - --- - - - - - - ~ ------- 0--.------ ------.----.-- -------- -,-.-----.---t---------- 1---.----

------_._--_._--+------,----+-_._-------+-._.__._----1-._------ --- .... "
716'-900'500'-5241300'-500'Tanjil Pt. Addis

NOo2 Bore

Parish of Wul1a Wul1ack
Nuv 2 Bc,re

1070'-1420 1

-------------------------'-.---.- -----f--. --~.---------------I-~---.--------

Paris.b~f StEadbroke I ~
No.15 Bore - - - 45 1-80' 110'-41.0. t 420\-570 1

. 5901_l;~_O'; -
(Merr~~I~ ~r~e~)_ '- - - - - - - t - - _. 1-._____ -----~

(::~~}~~~~e~)=- -~~1~~~~85~ ~~::~: -:;_;:_~:~= :::~:::~: _. 127~~1~76:_: ~--t---· ~;
Parish of Darriman ~

No.3 Bore 62'-88' 88'-169' 179
7
-289' _~9~'-5~9~ __=69'-1069~ ~079'-120~~I-.----- _-=--_

~arish of Woodside
- .... - 24'-87' 88'-312; b:j'Noo 5 Bore - -

Nc.6 ;o~e- - - -.. - - - -- - - - - 32 1-131;- 132'-137 t _----._

I=:=::===--======-_-==--===r::- _ _ __ ___. - _. ====_ >---. -- ==~=:==_=_:::=l



'.

•

50.

c.ertain sandy beds in the Lake Vifellington Bore and very common. in
the Tanjil-PtoAddis Bore at J.[82 and 1806 f'eet. Species typical of'
the.Anglesean anc1 oV6rlying Janjukian include Cyclammina incisa.
Balcombian f'orms are ~p~Bterla rotaliformi~, Eponides scabricUlup,
Elphidium ~§J?j.:.;.l1§e., ~mEl1.~_.;~,te.&L:(lE!: 1.e§.§:Q.D.li and Operculina victoriem-
sis. Long-ranging species. include Qassiduli:r;ra subglobQ§.§;., Lagena
orbignyana, GlO£;hg§_£Jll2._bul~o:\-d.El.§" GJ&12..igerinoides trilobgg,
Cii3iC.ides,.unge£j.ans,~, J:?l?-~s!~.~£~~)n.d..!:1§; and Epistomina eleg§!!.§.;.
Sponge Sl)J.cules TE~el.Q.p.ema. n,eyrperYl,. and f'ragments of' bryozoa
(Cellaria rigidq varoJ2.e~am'p']..a and ~ti~lla tate;i,) are occ,asion.-­
ally present.

The J"anjukian beds consist of' grey marls. which a.ontain very
Ii ttle mica and are strongly glauc.oni tic at the base of' the sectiorn:o.
A pyri tic band marks. the break between the Anglesean sands and the
Janjukian marls.: in the Tanjil-Pt"Addis and Lake Wellington Oil Bores'.
The marls show a considerable variation in thickness in the s;evem
bores which penetrated them~ only 110 f'eet being rec,orded f'rom: Noe'3
Bore, Ph. Glencoe bet'ween the depths of' 100 and 2J.0 feet, with 150
f'eet in TIfo~15 Bore, Ph"S,tradbroke (these being in the western part
of' the s'ector),. an,d. 335 f'eet in Noo 2: Bore, Tanjil-Pt. Addis. in the
eastern portiono

Foraminif'era are f'airly abundant, the assemblage being co~

sistent with that lis';~ed tn Sector II. Cycla..rmn~ and VaginUl~

gippslandiQ?", are l)orsi stent, but Larl1.?irckina. glencoe:n:sis is not ISO
rc:.omnom. Victoriell§l.---l2.kct§) alvvays rare in Gippsland, is. recorded.
at 200 f'eet in Ko 4 3 Bore, PhoGlencoEl, at 1,360 f'eet in No.16 liora,
PlliStradbroke, and at 1,110-1,120 feet in No. 2. Bore, Tanjil.....Pt.Addis.
Spicules of the sponge, &9~.Q;1, are f'airly (wmmon, bryoz.oa and
mollusBa rare and ostracoda. not numerous~

8ediments throughout this, stage comprise bryozoal marls;, lime­
stones and marly limestones with bryoz,oa dominating the f'os8',il f'aUIJ:a.
Tubes:, of' the worm~ D;Ltrupa, @'l"e very abundant in the Bairns.dale and
Lepidocyclinae in the Batesford substages;.

(i) Longford Substage. The sediments ref'erable to this subs,tage,
are f'riable to hard, bryozoal, marly limestones which occur in out...
crops and bores, the thickness of' the beds; varyin.g considerably in
the latter. TIl.e type loc.ality f'or the Longf'ord substage is" at
Dovvd t s Qy.arry near Longf'ord and south of' Sale, a :rull des'CriptioIJ.l
being given in Part 5" The only other Imo"m exposure is:, at Massey's,
~uarry, 3 miles south-west of' Longford, Ph.Coolungool~

OnlU 76 f'eet of' Longf'ord beds are recorded in No.3 Bore, Ph.
Glencoe, whilst in Nbc. 5 Bore, only, 50 chains away, 280 .feet are:, prelS­
ent, and in Nb",14, BOl"e, Pho.Stradbroke, still f'urther south, 750 f'eet,
boring e,easing in this subs:tage at a depth of' 1,505 :feet. In No.8
Bore, pn.Glenco&, to the east~ the substage had not been reacbed.at
1,406 f'eet nor in No o 2, Ph/) Wulla WUllock to the west, at 1,420 f'eet.

Foramini:fera are not common; ~phisteg~na. and Operpulina are
present in several bores~a Sponge spiCUles are chaJ.'>acteristiCll and
bryozoa. typic,all~r abund.snt Q Cidaroid spines." brachiopoda and
mollusca are occasionally present, but ostracoda are nmnerous.
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(ii) Bateslord SUbstag~. The zone of L.. (T. )gippslandica is;
·represented by greenish-grey and cream coloured bryoz,oal limestones
and marly limestones. in bore~ and quarry sectiona, the latter being
sri. tuated in the Ph. Glencoe. The type locality for the' lower zonulec
is., at Brock's Quarry, and for the upper one~Mc.Goll's Quarry, the
fossil fauna of each being described in Part 5,.

The sediments in the sUbstage vary considerably in thickness.
In No.2 Bore, Ph. Glencoe, 857 feet of marly limestones containing
Lepid..Q.cyclina p were passed through before the boring ceased at 94T

• feet p this thickness being the greatest recorded f.or the substage i~
any bora in Gippsland. In No.5 Bore p l2~ chains to the southp only
60 feet of sediments are recorded~ from 30 feet dovin to 90 feet.

outcrops belonging to the Batesford substage are located in
the Ph. Glencoe, namely at -

Le Grand's Quarry, south of LOliIgford p Allot. 42 )Lower zonule~.
Brock's, Q~arry, south-east of Longford,Allot 28)

McColl's Q]larrY,east side of Boundary areel-c,A110t.rt.)Upper. zonule;.
Robertson's Quarry, Port 2, s,ec. A.. )

(a). The lower zonule· is characterised in borings and quarry
s~ctions by numerous, well-preserved tests of Lepidocyclinae, assoc­
iated with QUCloC11~eus. Lepidocyclinae, including 'Czc:CUOOi/...rVt ~l,

specimens of' L. (T. __ipJ2,slandica, are abundant in No.15 Bore, Ph.
Stradbroke between 45 and 80 feet and in No.5p Ph. Glencoe betweem
40 and 80 feet. The usual associated forms are invariably present.
Amphistegina is abundant· at Brocl\:' s, and T.U:bulogenerina mooraboolep.:
~ is rec.orded from No.lS Bore p Ph.S!iradbroke. The sponge,
Bac:tilronella australis, is f'requently present, as vV'ell as numerous;
s~icules of Ecionema newberyi. Brachiopoda p echinoidea~ and .
mollusca., though COl1D.non in Le Grand's Quarry, are sparingly present
in bores. Arachpoides (Monostychia) australis tis recorded from.Le
Cfrand's Q]larry and Chlarnys, murraya~~ and Dimya dissim~ from
Nb.16 Bore~ Ph.Stradbroke.

Le Grand's and Brock's, quarries, though fairly close to one
another, show some sxriking differences: in their foraminiferal cont­
ent.

(1) The scarc~ty of Lepidoclclin~ in Le Grand's and its
abundance ln Brock Is,.

•

(2.) The abundance of CYclocl;y:peus, in Le Grand r,s', and i tSi
B.,carci ty in Brock' Si. Jill Le Grand's, the foraminift'-
eral fauna is associated with an abundance of' the
ramose bryozoan, Oellepora coronopus. Deposition
of beds in this quarry was apparently under conditions
ed-milar to coral reefs, f'or recent Gyc.loclypeus:, is;
lIllos:ely assoc.iated with suc.h condi tiona, at the depth
of 50 to 60 fathoms~

(3) The comparative deaI"th of Amphistegin;a in Le Grand's'
and its abundance in BroCk's. Operculina shows a
small increase in number at Le Grand 's;.

(4) The prolific occurrence' of Gellepora cor~:moJ2us as
well as small membranaceous forms. at Le Grand 's. The
smaller species: dominate the fauna at Brock' Si.

(b) The 2l?per zionule is characterised by hard to friable,
bryozoal limestones and marly limestones, in which foraminifera are'
numerous., and corala., brachiopoda and mollusca present. Marly Iimer:-
stones:. are typical of the S)trad"broke bores and of' Me.Coll f s; and.
Robertson J s; quarries.



L~pidocyc~ is not comrnon but typical foraminiferal species
are also available as well as rare forms,. C1assidulinoides chapmani,
Sherbonina sp.nov. and Calcarina verriculata are recorded from
M.cColl t s and Robertson t s, and !. mooraboolensis from the latter. This;
assemblage is also found in the Batesford outcrops near Orbost in
Sector I ..

Corals, including Flabellum victoriae, are comnon in the Strad-
broke bores. Brachiopoda are persistent but not abundant, and
include Murravia trianQ"ularis, JIJ flindersi and T.erebratulina suessd..

~ Mollusca such as A:!'c"a Barbatia ,ce1I'e' or~, veneri68fdia spil}.ulosa.,
Turritella acricula, and Gerit.hiella trigemnata., are amongst the more
persistent s:pecies, while Chama. lamellifera and Protocardia antisemi-
granulata appear in No.7 Bore, Ph. Glencoe. Ostraco<ia Jl suc,h as;
<c''ythere flexic.ostat..§!;, and Cutheropteron bate~fordiense" are fairly
common.

(iii) Bairns~ale Substage. Hard to friable, bryozoal limestones;
and marly limestones, chiefly grey in c.olour and referable to this
substage are recorded from nina bores. Nb outcrops, are kno~ JIJ:L
bores, it is comparatively thin, being rarely more than 100 feet
thick, the exceptions being No.8 Bore, Ph.Glencoe with 400 feet and
No. 2:- Bore, Ph. WUl1a Wul10ck wi th 470 feet.

Foraminifera are not common except in the Stradbroke bores ..
Qperculina and 4mphistegillEl.. disappear just above the base of the sub":"
stage, the former being abundant at 400 feet in' No.l6 Bore, Ph.Strad­
broke, as well as amall molluscan shells~

~, TvlO important feat.ures, are present in this substage in Sector
III. The first is the record of the shallm"i Jl vvarm water foraminifer,
Marginopora vertebra1i,s'JI Ia. speCies; previously only recorded in the
Vd.ctorian Tertiaries: from the Mallee Hores, where it is associateciL
wi th Batesford species.. Its identific,ation at 465 feet in No.14
Bore, Ph. S,tradbroke., (where it is ass.Qciated with Opercu~h :1J:iJl the
overlying Mitchellian in No.16 Bore in the same parish, and in the
Bairnsdale substage im:the Wurruk Wurrul): Bore (Sector ll), constitute
the three recorda of the form in Gippsland.

The secQnd feature is the prolific oc,currence of the tubes, of'
the worm Di trupa cornea var. wormbetiep;sti.s, forming Ditrupa limestones·
in No.7 Bore, Ph.Glencoe at 41~ and 440 feet. They are also numer-
ous: in No.8 Bore, 'betw.een the depths of 72.0 and 1,150 feet.

Species of bryozoa are similar to those recorded in other
sectors. Molluscan shells are moderately comnon but fragmentary,
such spaaie:a as Limo)sis maccoyi, .L.morningt91l§.~, Chlamys, murr~­
~, Arca (Bapbat,ia c,elleporacea and C,tena~siurn 0tkins~ni being
present in the S,tradbroke bores. Ostracoda are cormnon. IA. shark ts,

toot~ Lamna bronni, is recorded at 575 feet in No.14 Bore,Pb:.Strad­
broke.

Mitchellian stage.

'JI'ransi tion beds between the Balcombian and Kalimnan are pres'ent
in nine bores and are betvleen 100 and ~OO feet thicl):. They con-sis:t.;
of moderatelY hard, marly, shelly limestones, the fossils frequently
appearing as whi tish casts, and showing an admixture of Halcombia:L1l
and Kalimnan species. The stage is best developed in Noo? Bore, P~

Glencoe and in Nos.14 and 16, Ph. Stradbroke.

Foraminifera are fairly numerous, many species persisting; .
from the Balcombi~. Marginopora vertebralis is- present in Nb.L6l
Bore JI Ph. Stradbroke. Kalimnan species include Q,uinqueloculililla



..

•

""..

ammophi~~, Sparoloculinu ,dispansu, Concris: philippine~, and Dis-
corbiSJ, australis. Di trupa tubes are common e,specially in No.8 B.ore-:,
Ph. Glencoe at 660-690 feet. Bryozoa are very abundant~ many
tyPical Balcombian species making their last a.ppearances'. Molluscam
shells, are numepous, characteristic KalinllillU:lill species as: Limopsi.s.
beaumariensis and CJ.ausinella sUbrobo.~ intermingling with Balcomb-

, iaLIl f.orms: sU'ch GlS GoccU+.ina gu;rwpt!l.tl.gensis and. Argobuccinum mace.Oili.
Aft~s.ochiton rostratuSl is recorded from No.14 Bore, Ph.Stradbrolta.

Mlimnan stage

This stage consists of friable, grey, micaceous salilldstones:
containing the typical foraminiferal and molluscan ass,emblages; o:ff
,the lower zone'. It has been proved in: ten bores: but no surface:
eXlJosures are knmm. :It is absent in bores which form, the western
boundary of the sector, i. e. B.ores Nos;.2, 3, 4 an:.d 5," Ph. Glencoe"
No.15 Bore, Ph.8tradbroke and Bores., Nos.5 and 6" Ph. Woodside;.
Foraminifera are not as cormnon as in Sectors :Ii: and II, hut smc.'l.1l
mollusca are abundant. Species such as Milculana cras.ae. and Lio­
pyrga g;uadricingulata., characteristic of the upper zone in Secton'
I, occur sparingly. PTotochiton granulosus is recorded from Nb.~

Bore, Ph.Wulla Wullock at 418=420 feet. Species of bryozoa f:l,nd
ostracoda are typically KalinmBn.

Fos,t Kalimrron Beds:

T.he area is covered with Post Kalimnan sands;. In the west-
ern portion of the sector, they are moderatmay thin, ranging from
20 feet in No.3 Bore, Ph. GlencOe to 45 foet in No.15 BDre, pn.Strad-
broke:. 420 feot wore proved in tho easteJm part in Nb. (8\ Rare, Pft.
(ilenc.oa. A. band of ligni tic material containing coarse pebbles
is present in No.2 Bore, Ph.Wulla Wullock~ from 120 to l3D feet.

A S:Ummary o£' the stratigraphic features, of the Merriman's
<Ch>eek S,ector is as:, follows,:-

(a.)) J?os:t Kalimnan sands. are thin in the western portion snd fairlJ!
thick towards; the east. Ligneous conditions are present in Nb.£
Bore, Ph. Willla Wullock.

(b)) Kalimnan S',ediments, representing the lower z,one, are well
developed.. in bores in: the es:stern and. central portion of the sector-.
They are not recorded from bores along the western boundary, and.no
outcrops are knO\v.n.

(<a) 'JIhe Mitchellian stage is typically present. Marginop0t' 8..
vertebralis, is recorCIed from one bore and Ditrupa tubes are common.

Cd} The Balcombian stage is well developed.

(1) The Bairnsdale SUbstage is represented by fairly bard,
bryozoal, marly limestones. Di trupa, tubes are very
~mmon and. Marginopora v~rtebrali$ is also present.

(2.)) The z<onU1es in the Batesford SUbstage are des;cribed
from this sector. The upper zonule, 1JYi th its type
section, at McGoll t S Q.uo.rny, is; 340 feet thick in No.2
Bore, Ph. Glencoe. The lower one, wi th its type
se~tion at Brock's Quarry, is exceptionallY rich im
Lebidocyclina and Cycloclyp8us. The thickness, of the::
su stage vari'es cOlmSiderably, from 35 feet in: Nb.;)
BDre, Ph. Glencoe, to 857 feet in No.~ Bore, l~: cbain~
to the north and. 360 feet in No.2 Bore, Ph.Wulla.
Willlocl-e, 8 miles t·o the south....east.
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(3) The Lo:n.g:B:ord. substage with the type locality at Dowata
Quarry near Sale, is typic.al in all bores an0. is record~

ed ~rom two Quarry sections. It is thin in bores in
the western area.

(6.") The Janjukian marls var~r considerably in thickness;, the least:
• thickness, being in the western portion and the greatest in the soutb-

easter:t:D. ~he marls are strongly glauconitic and IWri tic at base.

(~); The Anglesean stage is, penetrated in eight bores" hut the:
thicltness of the stage is not proved in any bore exmuined. 1,357
~eet vvere recorded from No.2. Bore, Tanjil-Pt. Addis. Brovm coal is
COm:nOIIl" appearing imrned:;i.ately beloW' the· glaucon1tic and pyri tic band
in the western; bores. Foraminifera. are preselillt; in the sands.

(g) B.edrock yvas not reached in any bore examined" but sediments at
1,,400 ~eet in No.1 Bore, Tanjil-PJe.Addis. were considered to be
J"urassic in age.

(h):: The ~lanking o~ the Anglesean sands and brovVll coal by richly­
~ossili~erous sediments on both sides of a line extending west ~rOOll

No.6 Bore, Ph. Glencoe, suggests; the presence o~ an anticlinal axis,!
which is, re~erred to as the llB/:!-ragvvanath Anticline l

'.

(i ) The basin shows a consideralJle thickening of beds in a. soutb­
easterly directio~

.«

Cores o~ 14 bores ~rom 30,864 feet of fu~illing, have been ex-
an'li:ned. Nt> outcrops are, available. The geographical order in
which the bores are listed is approximatelY east to "lirest.

The bores, in this sector al~e si.tuated in an area adjacent. to
the Ninety 1lile Beach, and extend west ~rom No.1 Bore, Ph.Bool~ Poole
(Sperm Whale Head):1 to No.4. Bore, Ph. Darr~9ll:.? wi th an extension ilill­
land to No.2 Bore, Ph.Nuntin (Lake Kakydra) on the west side o~ Lake
Wellington through to No.4 Bore, Ph.Bairnsdale on the west shores. o~

Lake King. The exact eas·ternl limit is not known, but it lies soma­
where betvreen the Sperm Whale Head Bore and No.1 Bore, Rigby L:slrorcl.
near Lakes Entrance (Fig.7).

This, sector contains the deepest bores yet to be drilled ilill
G"ippsland, No.1 Hore, Ph.Bengworden South (Holland's Landing) proving.
3,524 feet of Tertiary beds, and No.1 Bore, Ph. Goon; Nilre (Romawi)"
3,,125 feet, both bores continuing iJ:ill.to the J·ur8.ssic series'. No.4­
Bore, Ph.Bairnsdale is included in Sector IV because o~ certain
~eatures; which suggest that it forms the north-eastern, margiru of the
sector. As regards the inclusion, of No.4 Bore, Ph.Darriman as the
western limit, tIns is again based on the similarity o:f the heds in
the Bairnlsdale and Bates~ord sU1Jstages, with· the comparative s;careity
of" fos.sils: other than bryozoa, together vU.th the moderately hard.
nature of the marly limestones;. This boring just penetrated. the
Bates~ord substage.

The incomplete records of.the R'omawi Bore are due to the large
gap's, between the depths, o~ the samples forwarded ~or examinatiolill.

The two ~eatures of this sector are - (a) the great develop­
ment o~ Middle Miocene marls and sa.:ruds in certain bores, and (h) the:
mixed assemblag6) o~ Balcombian ana. .Tanjukian 'forami:n:iferal species
in the Bates~ord and Longford SUbstages.
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The palaeontological revimv of the Holland IS Landing Bore,
recently published by the writer (1941) will be used as a. basis; iw
discussing the stratigraphie feqtures of this sector. !A.B'. stated
earlier in this; work, in vievil of evidence novl available:, it has been
n.ecessary to reconsider the age given to. c.ertain beds in. that report.

JlJRAS.8TC

Fbur bores in Sector IV' were drilled through to bedrock.
Felspathic mUdstones at the depth of 3,949 feet in the Holland's Land-
ing Bore are regarded as Jurassic. Plant remains of that age,
namelY, Taeniopteri.~ Daintreei, and IDbneopte£Js ~Bnophyllokda:sv~.
australica have been determined from the Sperm Whale Head Bore between
3,03& feet and 3,103 feet.

TERTIARY

Anglesean stage.

A typic,al section of the ligni tiferous sands and brovm coals;
representing the Yallourn Formation has been described in Part 5,
from the Lake Kakydr~ Bore, while a short account is available in the
report on the Holland f s Landing Bore. Anglesean sediments" 741 feet
thick, have been proved in the latter bore, the topmost sample being
recorded at 3,186 feet. The stage was met with at 3,025 feet in the
Lake Kakydra Bore, about 15 miles: to the wes;t.

Of sdx: bores which reached the Anglesean s.tage, f.our were;
car3!ied. to bedrock. Marine alternate with fluvio-lacustrine:'
conditions throughout the stage, bands: of brown coal up to 60 feet
thick in the Sverm Whale Head Bore and 90 feet in the Lake KakydrCl.;
Bore occurring intermittently.

Jiloraminifera are corrnnon in the s2.nds l , the species being refer­
able to some which become of zonal importanc,e in the overlying Jfonjuk­
ian marls as well as, those which range. up into the Balcombian. The
genus. CUclarrnnina is characteristic of the Anglesean at the type looal-
i ty at Anglesea. In the Gippsland bores i.t is'. found ass,ociated with
the J'anjukian forms C'. rott1.l1data, VttginulilJla gippslandica and~­
di,s;cl1s: sp. and the Balcombian species" Si&m.0morpmna chamnarJ4.M" .
(Q;~biqides: s;p. (1) and luTIphisJcegi:qa lessonii, tIns species being record~
ed from the Holland 1 s Landing Bore at 3,549 feet. ][lany long-r¥J:gi:J;Jg:
forms make an early appearance in the Anglesean, includi:r;rg Wgo
bUlloides:., fussiduliJ:¥l subglo1:?osa, Lagena s:triata, L.hexagona.,
Sarac.enaria. J.talicfl., Globigerino. bullo~, gUll,enia 9,uing,ueloba and
E;ponides cOlI:eentricus. Bryoz,oa, fragment8J:"y molluscan shells and
ost~acoaa are also represented. Fossil plants are rare and indeter­
minate. Cheirolepis cf. set9s~: is recorded from the Romawi Bore at
3$229 feet and Mollinedia sp. from Holland's Landing Bore at 3,828
feet. . -

Janjukio.n stage.

lit is.. in this stage that a marked difference in the lithology
of the sediments from those in other aectors is. apparent. The:
brovamsh, micaceous marls are replaced by grey to greenish-gre~, fi~

grained marls, frequently hardened and glauconitic and pyritic at basa.
The pyri tiQ~ and glauconitic condi tion is. more strongly developed ilL
borea in the eastern portion of the sector, as in the Romawi and
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Amalgamated Oil B9res, Ph.Goon Nure, where the presence of massive
pyrite made drilling difficult. Pyrite gradually decreasea in
abundance upwards in the sequence, whhle glauconitic replacemen~ o~

foraminifera becomes; very common. This character in turn gradually
• diaappears and marls become predominant.

For,kninifera, inc,ludi:rmg typical zo:rual f'orms" are common and
usually well preserved, but crushed specimens are fJ2'equeu-tt. qy~-

• ammina, is; always common:. Ammodiscus, is characteriatic of s,ector
IV~ unusually large specimens occur~ing at 2,538 feet in the
Holland 1. s Landing Bore'~ GJ,omospira ch~roides is practically re-
s,tric,ted to this' sector. Victoriella plecte is' recorded from the:
Amalgamated Oil Bo~e at Cf6dn Nilre at 2;436) f'eet and from Holland t,s

Landing Bore at 2,975 feet~ Lamarckina glencoensis' is rare-.
Associated. speci'es; nave been listed from. earlier sectors and are:
chiefly moderately dee:p·...wate:r forms. Species typical of the; Bal-
comqian are persistent in these deep bore&. Amphistegi~ and Operre­
ulina are fairly conMon i~ the Rbmawi Bore, and Hofkerina. sBm~-
ornata, is fQwid at Bolland I s Landing. A unique assemblage oft
f'oramihitera is recorded from this, bore between the depths of 2.,938',
and 2.,898 f'eet. AssDciated with the usual numerous species of
Miliolidae, Lagenidae, Globigerinidae, and Rotalidae, and G;y:clampUliIta,
Ammodisc~ and Glomospira, are the deep, cold-water forms,Hormosina
sp., TolYlrmnmilOO vaganso and £Wperannn~ sp·. These genera. are: ex-
ceedingly rare in the Victorian Tertiaries,.

... Balcombian stage.

There is no apparent stratigraphical or lithological break
between the J"anjukian and Balcombian. Greenish-grey, fine-graineCL.
marls of the Janjukian still persist and the foraminiferal speciea;
represent a deeper-water facies than that usually found in the Bal­
c,ombiant, but the abundance of bryoz,oa indicates the presence of this;
s,tage. . The Jian'Qiukian foraminiferal genus; Cyclamrni:ga. ranges as high,
as the Batesford SUbstage in all bores and molluscan shells are
s~carc;e.

There is, a very marked thickening of sediments in the Balcomb­
ian towards the centre of the sector. ~ No.4 Bnre, Ph. Bairnsdale,
which marks the north-eastern boundary of the sector, they are only
720 feet thick; in the Sverm vVhale Head Bore to the south off this
bore, 1,518 feet; in the HOlland t, s Landing Bore2, in the central
portion, 1,645 feet, and in the Lake KakydraBore to the north-weat,
1,2.8'6 feet.

(i) f.ongf'C>£.d Siubstage. In the report on Holland f S Landing B.ore
this SUbstage has been referred to uB.I zone probably newl/.. It is
434 feet thick in that bore and 458 feet in the Sperm \~ale Head
Hore. The Ii thology vrhich is represented by bryozoal marls and
marly limestones is consistent in all bores, the bryozoa! content
gradually increasing up;vards; in the sectio:r:De Pyritic replacement
of bryoz.oa and foraminifera is a constant feature. Typical Balcomb....
ian foraminifera are cor~non~ the Batesford species, ~a.norbulinella

i~aeQuilateral.M, Hof'l{er.ina semiornata and _C1¥.:Q§l!!:§l--p-owchi.&, beeonni.nJg;'
prominent towards the top of the substage. Cyclammina is usually
present. Sipo~ge spicules are numerous. Bryozoa are not well pre-
served. Cidaroid spines" brachiopoda and ostracoda are occasionally;
present, but mollusca are very rare.

(ii) Batesford Substage. Nb lithological change is apparent as
the Longford sulJstage pas;ses upYvards into the Batesford. The pre&-"
enceof this SUbstage is based eritiI'ely on palaeontological eVidenca;
LepidocYc1.JL~being the most important factor. Bryozoa are very
numerouS'" sponge spiCUles.: COmrrion" ,qoniocidaris spines occ,asionallY
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present, and molluscan shells rare.

•

'ii,

Both the lower and upper' zonules are represen,-ted. The lower
zon:e is: typicallY thin.C:1ycldcllPeus has been recorded from only two
bores:, both in the Ph. DulungalOrIg: viz. in the Signal Hill Bore at
1,573 feet and in No.1 Government Bore at 1,590 feet. This apparent
absence from other bores is possibly due to the lack of intensive
eollecting of' material at the vi tal depthS'. 1M3 a result, recognitiom
of' the z'ontilei.s based on the abundance of Lepidocyclinae, wilth which
are. ~ssociated typical Ba~es'fo~d species, and ~n this sec~or, -?ic1-
amrn~n~. The upper zone 1S thick, 300 feet belng proved ~n N.o. oore,
Pl:D. Duiungalong~ Le,;pidocyclina occurs spasmodically throughoult.

(iii),. Bairnsdale 'ubsta e. Grey, bryozoal marls: and limestones"
s;imilar to those marking upward passage of the Longford to the
Bate;sford, are present as that substage passes upward into the Bairns-
dale~ B~yoz.Qas:till domin:a.te the fossil fauna. Foraminifera ara
not numerous. §1phidiup1 is a persistent genus" and A:mphistegilJIfl an:d
Operculina. disappear early in the SUbstage. The latter genus: is. l.J.I!t-.
usually abtt1:ll:dant :bD. ]10.4 Bore, Ph. Darriman at 900 feet. ~ru;pa

tubes are characteristic of' bores in the south-western portiolL,
especially in Nb.14 Bore, Ph. Giffard at 1,256 feet and No.4 Bore, Ph.
Darriman at 754 feet. 'J1he large pelecypoda of other sectors:: are;
practically absent.

Mitchellian S:ta~.

The transition from the Balcombian to the Mitchellian is mark­
ed by the inc,oming of mollusca, chiefly Kalimnan species" which app:eaxr
as white casts and moulds in grey, bryoz:oal limestones. - Fine Quartz

~ grains also become comrnon. The bryozoal content decreases towariS
the top of the s:tage. Foraminifera are fairly nmuerous, typicali
Kalirrrnan species such as, PlanUli~..1£al...Y.!.ID-~ensis, Gancris: philiEJ?i:rren,;"
adS', and NOnion vic,toriense mingli:rJg wi th characteris.tic Balcombian
f"Orms.. '"'Mollusca include- 'spondylus pseudoradulus" Limopei.s: b~uma:tr­
iensi.s., N"eotrigoruLa a.cuticostata and Turri tella ac,i!iIell~;

~irrrnan 9tage.

Sediments belonging to the lower zone of the Kalimnan are
present in all bores. They consist of friable, micaceous, shellY
aandstone::, containing a c.haracteristic- assemblage of' foraminifera aneL.
mollusca_, the latter not being as numerous as in other sectors. .
Friable sands containing many f'oraminifera together with shell frag­
ments are a feature of Bores: TIro. 1, Phs;. Seacombe and Dulungalong,.
Oharacteristic foraminifera are Elintina intermed,ia, SJ?il'0~~~

d:i,spans~, Bolivina alat,a, Rec...!2bqlivim. bifro¥ vare stria.t~la, .
~an~i~a kalimnensis, Streblus beccari.i, Astr~o:qion a,ustrale:,
Nonion: vi.c,toriense. and Elphidium imperatri~ ~ryozoa, mollusca. and
ostracoda are represented by the usual speciea.'

I" I:ost )(alimn.an Beds.

The oc,currence of' f'ossilif'erous beds OverlYing the Kalinman is;
unusual in the Gippsland region.. They are recorded in. this sector
from. No.1 Bore, Ph.Dultmgalorxg between 10 and 60 feet, a.rLdc.onsisit o:lt
unco:JJISolidated g shelly, quartz sands containing numerous re:cenrt
$-pee-ies; of s,hallow water foraminifera., including Bulimi,noideSJ
Vl~l;limns0Iilli..anu;s;, ~blu$) be.ccarii and Dis_corbis. dimltdiatus, g,everaJl­
rece:n:t $.pecies of mollusca such as GlycYmeris striatqlus;, MOlilltacuta
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s;:ericea, Bi ttium diemeniensis, B.granariurn, l\/Lonoclonta C?.Q!lstrie,ta,
Diala. pagodula and Assiminia tasmapica, and' thin-shelled ostracoda
as: c;y:there c.analiculata, c. melobesioi~ and Xestoleber:J..s, variegate..

Unf'ossiliferous sands are present in all bores, 500 feet being
recorded from the Lake Kakydra Bore.

A aillmnary of stratigraphic features in the Ninety Mile Beach
Sector is as follows:- ;

(a) The whole area is covered "vi th Post Kalinman sands and torrent
gravel~, which are 500 feet thick in the~ill{e Kakyc1ra Bore in the
north-western portion. The sands: in No.1 Bore, Ph.Dulungalong,from
10 to 60 feet contain recent shallovV' water spec,ie$; of foraminifera
&ll1.d mollusca. '

(b) The Kaliranan stage is represented by the lower zone only.
The depth at which the top of the zone is met in bores varies from]
240 feet in the most northerly bore, No.4, Ph.Bairnsdale, to 403 feet
in the o'3ntral box'e, No.1, Ph.Bengvvorden South, and 210 feet in the
most westerly, No.4 Bore, Ph. Darriman. Mollusca are not as abundant
as in other sectors. No outcrops, are knov~

(~) The Mitchellian stage is recognisable in nine bores.
330 feet thick in No.1 Bore, Ph.Seacombel'

(d) The Balcombian stage has two features. (i) Its; great thick-
ness; when compared with other sectors, 1,645 feet being recorded iru
the Holland's Landing Bore. (ii) The comparatively ~form sedi-
mentation from the Longford substage through to the Bairnsdale. No
outcrops are knovv.n.

(1) The Bairnsdale substage contains few of the typical
, large mollUscan shells, the only promirrent foss,il
other than bryozoa being Ditrupa., which is abunda.:ttt
in the western bores.

(2.) The Batesford substage is characterised by (a) the
presence of gy..£,:!:-ammina with LeJ2.idoc.~clin~ throughout
the SUbstage, the latter genus being less abundant
than:: in other sectors.; , (b) the thickness of the
upper zonule, whicn, in No.1 Bore, Pl~Dulungalong,

is, 300 feet.

(3) The ~ongford substage is unusually thick, 630 feet
being recorded from the Lake Kakydra Bore. Gyc,l'?dJlr11ina
occurs: tbroughou~.

(e) Because of the lithological similarity of the pass£ge beds be­
tween the Balcombian and the 3snjukiaru stageH p the brealt is based
entirely on palaeontological evidence. The Janjwcian sediments are
recorded 776 feet thick in the ffollandfs Landing Bore. Typical
Balcombian foraminifera are associated with the usual Janjukian
assemblage in all bores. Molluscan shells are extr'emely rape. No
outcrops are kno~

(:tn, The Anglesean stage is represented by ligni tiferous sands"
containing foraminifera, interiJedded With thick seams of brown coal,
90 feet of coal being recorded in the Lake Kakydra Bor~). The sands
show a thickening towards the centre of the sector in the Holland's:
Landing Bore, with a thinning-out to the north-west in the Lake
Killcyc1ra Bore and to the east in the Sperm VVhale Head Bore. There is
a considerable decrease in thickness in bores further east in
sector I.
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(g) B~edrocH:·, reached in four oores" is of J·urassi cage.

(11.) Bores in this sector illustratel:leyond doubt, the close re.-
• lations11.ip oetween the J"anjukian and Balcoml:lian staGes. This is,

sho'Vlll:lU not only in the uniform sedimentation lJut also in the persist­
ent occurrence of typical Janjukian foraminifera in the Balcombian
and in the early appearance in the Janjukian of zonal Dalcombi~

spec-ies. At the same time a palaeontological relationship is shovm
oetween! the Anglesean and Janjuldan based on the occux'rence of certain
foraminifera in Doth stages.•

PALAEOECOLOGY OF THE FAUNAL ASSEMBLAGES.---..- -~.__._-_._._._-...............

Consideraole attention is: being paid in various, parts o~ the
world to the ecological aspect. Amongst the most x'ecent studies,
of the foraminifera are those "Qy Kleinpell in his lIIvliocen:e Strati- .
graphy of California l1 and T. Wayland Vaughan on the IIEcology of Mode:rm.
Marine Organisms: with Reference to Palaeogeographyl1. An impor.tan.t.;
feature is that temperature and nature of' sea floor rather thaJ:J.1 de~,tl'i}

affect the occurrence of foraminifera. 'I'rask re'marlcs' (1939,p.42.8)
that "As, the texture of the sediments likewise is influenced oy the.
movement of the water, the organic content is related to the texture.
Sands contain relatively little and clays contain considerable organic
matter". This view is supported oy the study of the faunal content;
of the Tertim~y sediments of Gippsland.

The foraminifera are the most important., group in the fauna and.
will De considered in detail.

(a) AAglesea1l!. Sitage. The broyiI'l1 coals and ligni tiferous sands: off
this stage, as found in suo-sl~face sections were deposited ill1der
temperat.e c.limatic. condi tionsi. For a long time it has oeen oelieve<il.
that these oeds were entirely of fluvio-~ustrine origin. RBcent
investigations have proved the presence of forolninifera., oryozoa and
ostracoda in these sands, pointing to marine influence. Unfossil....
iferous sands are to De found in the region of Mox'\vell and Yallou.:rn:L,
but foraminifera and ostracoda are present in the ligni tif'erous sands,
in bores at Mirooo North, vvhere they overlie 8xtensive deposi ts .off
bauxite. No marine forms are present in No.1 Bore, Ph.Bundalaguah
on the ,a'estern margin of S;ector II. But to the north, in similar
sands, in Nb_2- B.ore, Ph.Bunclc.llaguah and No.1 Bore, Ph..Str8.tford,
numerous small for8l11inifera again indicate marine influence:. Similar

. conditions are recorded in bores along the western ooundary of the

. area uno.er consicleration, such as Bores, No.l, Ph. Wurruk WurruJ.t:, :NIos..
3" 4 and 5, Ph. Glencoe, No.14~ Ph.Stradbroke, NOBl.5' and 6~ Ph. Wood.....
side. :In No.5 Bore, Ph.Gleneoe~ a oed of lignite immec1iately undeJJ.'-
lies the marine fossiliferous. glauconitic marls and is follovred oy :11. L

lignitiferous sands con~aining foraminifera.

The foraminifera range from deep., cold water forms of the
boreal type to shallow water onBS of the neritic type. The shelter-
loving, moderatelY shalloW' vmter forms; such as the miliolidae are~

absent and the pellagic family Globigerinidae is: rare:. Aoyssal genera
sue,h as.~ qyc,larrrni~~ ~mmodis£E:§., Q1l!.oidi~ and ~sicltQJ.E:§:. occur to-
gether with medium depth forms. such as ~ticuli;n§... As against tl'Ie:s:e
deep water forms:" there is the occurrence of the suo-tropical to
tropicm.JJ.. genera Amphistegi,n..§. and OpercuJ..1:.Be. The assemblage; of fl'or:am....·
inifera, in the Anglesean stage, shmvs aff'ini ties not only with that
of. the overlying .Tanjukian~but with the stratigraphi<e-S.llY st:il1 higheli!'
Balcombian.

(b)) Jfanjukian Stag~. Tl1.C J"an.jukian. mc:-r1s indicate moderately
deep, cool water CO'lZl.ditions rvhere depo.s~t~on, which took plac.e som~
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distance off shore, was rapid, currents gentle and the sea floo~

rather muddy. The forarniniferal assemblage in:. all sectors; sl1.oW's.;
little variation in content but exhibits extreme ~cologi~al divers~t~

in forms present. It includes the alJyssal and boreal genera., Gycl.-
ammina, Arrm10disc~ and ~oidi~., together with the shallow wate~,

shelter-lovilJJg E~phidium and the subtropieal to tropical genera,
Ampbistegina,~QpoDcUlinaand Hofkerina. A feature: of the foramin.......·
iferal cont~nt oj[ cold water deposits is that species are few but·
s:pecimens: nUmerous:. The scarcity of bryozoa is due to the muddy
coitdition of the water al1.d absence of currents. Ivlollus.can shells;,
chief'lY small species, are numerous in Sector I, ..-ar(tl, occasio:rmall;W
present in aectors II and III and exceedingly rar~ in Sector IV.
Th~ nrlnaeontent in Sector I. is due to the proximity of the basement
rocks), th.e sediments being deposited a short distanceoff~S'horevifhere
.currents.. Were practically abs:ent:. A.s, the sediments extend west the::
mic~ content diminishes, due to the greater distance from the rocks
from wInch the mica was derived.

'. Arel1&i.debus: foraminifera such as Ammodiscue., GlomoS:J?i.£E:;, QYcJl­
ainmina., Alnrriohaculi te;s, Clayuli,~ and Listerella are fairly c.omrnon iJm
the J'anjukian, the first two genera being more characteristic of the
fine-grained marls of Sector lV~ The presence of all these formB;
i 9 governed. by the clarity of the water and the character of the s:ea
bottom~tYc.la.n1l'nin:a,~6cliscus. and Glomospira and the rare forms
pi-esenit in Sector JJl~ %Q.ly,parilI11in;§;,; A.lTlr~10lagel1a and HYPera:mm.J:E§.., ar<re
finely arenaceoUs genera tY1Jical of deep" cold vrater. Ammodiscus>
does: raDge up to 2.0 fathoms an:d HYl?erammina to 2.7 fathoms but the:,
average depth is al::>out 1, 000 fathoms:. .

~he Lagenidae which are common in the J'anj'lJlit:fi.anl, like tempen-­
ate to cold waters, being most abundant between 50 and 500 fathomm;,
but l"ange down to 3,000 fathoms,", Vagin.,ulina occ~urs' dovm to 1,000
fathoms;. The Polymorphinidae are very common in the J'anjuk1aIL marlllr.
They are mostly shallow-vvatel" forms but are r.ecorded dorm to 2.,000
fathoms. Genera such as' Ci'pici~, Epistomi4§.. and Eb?onides range:
ffrorrn shallmv to deep waters. WS1..rmer, shallower·....\:vater forms ilDlCl.uda
~ctorie~la, ca.rJ?ent~ria and Lamarcki~ The ~lobigerinidae ara
c,haracteristic of: open seas, but are not indic,ative. of' depth:.
Gyroidin,S;, wInch is conn-Gon in the marls" is definitely a. deep \IvatEm'
form, thriving below 300 fathoms. ElphiOJBill, a. persistent and some~

times a c~nm10n genus in some bore5, is a shallow-water, shelter-
loving forn't. C'assidulina sUbglqboq,a is a U deel) sea type ii

II

The glauconitic sandstone facies of Sector :1' points to off­
shore conditions w1leI'e deposition was slow, and large molluscan shells
could flourish. The foraminiferal assemblage, where determinable,
is similar to that recorded from the overlying marls, the majority of
the forms. being replaced with glauconite. Large molluscan shells,
including numerous specimens of Ostrea in No.lO Bore, Ph.Colguho~,

indicate the existence of a rocky s8a=floor and moderate temperatures.

The distribution o~ typical foraminifera in the Janjukian
marls indicates that the deposit l1as, laid. down. near the edge of the
continental shelf in cool rl2.ter in vlhich current action rlas gentle.
This vierJ' is supported by the scarcity of bryozoa and mollusca in the
sediments and applies mOl'e especially to the marls in Sectors II, III
and IV. Slightly shallovJ'er-\later conditions prevailed in Sector :r..
iv-here molluscan shells are moa.en;,·l:iely COIiL.110n..

(c,) Balcombi1?-n s_tage. In Sectors L, II and III, the sediments of
this stage reveal a change in condi tion:s:, from the moderately deep,
cool ivater of the tTanjukian to the warm to subtropical and moderately
shallow water of the Balcombian, Vilhich~ even, in Sector Dr \7here the
sediments are marly, is dominated by bryozoa, which thrive in clear,
marine waters of temperate to tropical temperatuxe in which adequate:
circulatiom is available:.
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(1) Longford SUbstage. In Sectors I, II and III, conditions
d\)ring this substage are generally similar to those through-
out the whole Balcombian stage. In Sector IV, the passage
from the deeper, cool \l7aters to the shallower 'iv-arm ones, is /
mbre gradual. . In Sec tor. I, in Bores Nbs.5 and 6, Ph.
,G61quhoWl, a definite departure from the comparatively
:·s'i{able¢ondi t,ions . during this SUbstage eXists., considerable;
.osCfllation taldng place from moderately shallow to deep

. "water 'in which numerous small foraminifera such as Cassi.d~
.ulim, 'B.olivi~, and Globi.E,er)DA flourished. s.haliowe:t!',
warmer conditions prevailed towards the close of the Long­
ford when larger foraminifera such as Operculina,hnphisteg­
ina andC.arpenteria, lJegin to appear in some abWldance.
MollUsca Q.1'e not COHllnon.

(2) Batesford SUbstage. Bath~netric conditions throughout
this SUbstage are tropical to subtropical. Bryozoal lime-
stones and marly limestones are the chief lithological types.•
Foramini,fera are fairly common and are represented by per­
sistent species~ in the limestone s, additional forms a-ppear­
ing in the more marly beds. ~le substage is characterised
by the restricted occurrence of the orlJi toidal genus,
Lepidocyclin~which is indicative of tropical to subtropical
c.ondi tions;. Orbi toids generally are shalloViT water forms.,
living in le5s than 100 fathoms with the temperature averag­
ing about 15 ~ Lepidocyclipp is frequently associated
wi th Gycloclypeus" another typical tropical genus:, thrivi:trg
in. shallow warm; water at the lJresent day, and practically
restricted to the Indopacific region. Other genera exist-
ing under similar condi tions are GYJ?sina, Planorbulinella
and Galcarip"a.. (rare in GippslandL C..;:.~J?enteria, Ql?erculina
and AmJ?histegtna. The majority of associated species o£
smaller foraminifera are moderately shallow water forms~

Amongst the rare ones are Bdelloidina, which likes warm
water, TUbu1ogeneri~, a genus nothyet recorded living in
the seas at the present time., and Cass~.slulinoidJ2.§., which
enjoys; sandy conditions. A persistent shallow vrarm water'
genus, is Elphidi~

In the Ninety lJrlile Beach S,ector, the shallow, warm
water forms. &eJ?ido~clilJ.a and C;;L~l.oclYJ?eus~, are associated
with the cold, deep water, or boreal to abyssal genus,
Cyc~ammina.· The persistence of this latter form n~y be
due to the continuance of the more marly lithology of the
sediments. A similar association is found in California,
\lvhere Kleinpell suggests 'that the intermingling 1Ii8 prob­
ably attributable to buthymetric conditions ll

•

The assoc,iation in S1;:innar''g:. outcrop, ,of m::unerous,
foraminifera including L~pidocyc~ and CUc19~~ypeus, with
a ric.h bryozoal and molluscan assemblage may be due, ac.c,ord~

ing to Singleton~ilto an argillaceous facies of the Batesford­
ian ll • It is evident from conditions of sediment.ation i:r;t
bores' that mollusca do not thrive in bryoz,oal limestones.

(3) Bairns-dale ~ubs~~.. S,ubtropical, wi tIl. moderately 19J.'JalloVl
water' conditions, still persisted during this substage.
Forillninifera are not very nrunerous but typical Balcombiam
forms are present. In the majori ty of borings, the normal
moderatelY, vvarm, shallow livater condi tio!.lYJS: of the Longford
and Batesford SUbstages persist in the Bairnsdale. The
forroTIinifera show little variation from those in th~ lower
substages ,but .AmPhistes-,n.a and Oper9ulin~ disappear early.
This indicates the adve of' s,lightly deep'er water
oondi tions 9 for bryozoa, which dominate the fauna, thrive;
in moderately deep water r~re there is adequate circul­
a.tion..
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(c) Mi tchellian s,t?-E.e. This ste.ese repre sents passage beds which
oomtlil.jn!Ii. mixed assemblages of Kalimncan and Balcombian species, o:fl fOJT­
aminif'era and mollusca, BalcoIT!bian lJryozoa, quartz and glauconi te
grains,. The sediments were deposited somewhere near til. shore-line~

along which moderately shallow, warm water and partially open sea
condi tionspermi tted the growth of bryozoato At the same time the
environment was, f'av~:>urable for the development of' shallow-water
f'orarninif'era and molluscan shells such as flourished in the over-
lying Kalimnan. .An argillaceous f'aci es is recol"'ded :rffJ?om bores im
Sector II, which are in the vicini ty of' the NIi tchell and Thoms.otIt
Ri ve'rs, wi th a special development in Bores No.1, Phs.Meerlieu and
Wurruk Vvurruk, v"here f'oraminif'era and mollusca of' Balcombian and
Kalimnan species intermingle iru profus.ion. The change f'rom these
condi tions to those characterising the Kalimnan must have been rather
snddem, as shovvn biY the abrupt disappearance of the majori ty o:e
bryozoal sp'ecie·s.~

(d) ~li~an_st,age. Warm, Ii ttoral to sub-j;.iLttoral a.xrl f'airly,
sheltered condi tion.s prevailed in Kalintnan times, during which
shallow-wo.ter'foraminifero. 2_nd mollusca flourished. The foraminif'era
inDlude such genera as Bolivina, Rectobolivina, Discorbis, Notorotalia,
Streblus and Non'iou:4 .' 1!Iiliolines are f'ail"ly c'omrnon especially in the
KalimnaOil Bore, R:tghiY Island, and are indicative of sheltered
condi tiona. . Deeper we,ter f'orms such as the Lagenidae and Polymorph~

inidae are sparingly represented.

(e) Post K~tintrlo.n Beds. Terrestrial condi tions v"ere predominamt
in Post Kalimnan times in Gippsl.a.:nd. OscillatiOrL, f'rom terrestrial
to marine conditions, is shovm in two Dores, namely, No.4 Bore" Ph.
Golquhoun (Pilot S,ta tion) and No.1 Bore, Ph. Dul1ingalong, rvhere
shallow-water and estuarine f'or8minifora are recorded as well as;
small shells wi th similar af£'ini ties,.

The main conclusion to De dravm f'rom the above co:nsiderations
is that there are four distinct foraminiferal assembla[jtes; character-­
istic of the four stages as represented in Gippsland.

(1) The deep cool "vater assemblage. represented by extreme
I'ecological diversi tyli and characteristic of qui.et sedimentation which
prevailed in Janjuki.an times. Several speci es are l"ecorded earli.ell
in this section from the underlying Anglesean stage.

(2.) The moderately shallow', temperate to subtropic.al assemblage
associated wi th bryozo[1. and characteristic of the Balcombian stage.
The assemblage includes. the restricted zonal genus Lepidocyclina in
the Batesford substage ?Ud other genera Which are found living around.
coral reef's at the present day.

(3) The mixed ass~fulage of Balcombian and Kalimnan foraminif'e~~
0.1 species' in the II/Ii tchellia:n.

(4) The Huh-littoral to littoral assemblage of the Knlimnan..

Amongst the groups of fossils other than the foraminifera, the
most important is the bryozoa. They are representedDY only a few
characteristic species in the Janjukian, their absence being due to
the quiet sedimentation Filld muddy c.ondition of' the sea bottom. at the
time of deposition of the beds. They occur in profusion in the
Balcombian, the moderately shullovv·,,\vCLter in which there was adequate
movement and the moderate to sub-tropical temperature being especiallY'
suitable for their development. These conditions, were partiallY
present in Mitchellian times; but the chango to shallow, littoral
condi tions in the Kalirrman stage caused the sudden c1isappearance: of
the m8.jority of species.



Remains of worm tubes generally, give no indication as to
condi tion~ of environment, but it, seems that Di trupa, which is so
abundant 1n the bryozoal limestones in the upper portion o~ the Bal&
G,ombian (Bairnsdale sUbstEtge) in bores in Sectors III and IV, flour­
ishes in moderately shallow warm water. It does not appear in the
cooler and deeper water of Janjukian times.

Echinoidea and brachiopoda are not common in the Gippsland
Tertiaries. The Janjukian seas were too cool and deep for these
groups to thrive. They are only occasionally present in the Bal­
combian bryozoal limestones, the greatest development being in the

. Bairnsdale substage 1J:1 Sectors I anc1 II. Shallmv, muddy waters in
fairly protected emba~Dents were present along the northern and east­
ern boundaries of the basin tQVvards the close of the Middle j\jIiocene
(Balcombian).. Such condi tions Viere ideal for the' development of
large echinoids, brachiopods and pelecypods such as are found in the
Snowy River cliffs hear Orbost on the eastern boundary and in the
cliffs along the T8l1ibo, Nicholson and Mitchell Rivers. on the northern
boundary. Such accmDulations of larqe fossils include the echinoid

. ~ L. .

Glypeaster gippslandicus, the braclliopod, Mugellania grandis and the
pelecy"poda Hinni tes corioensis, Serripecten yahlien::~J.1?.1. and heavy
valves of Ostrea. Magellania thrives in muddy water not more than
100 feet deep • --_._--

Mollusc,a are not abundant in the Gippsland Tertiaries, eXCel)t
in the Kalimnan deposits and the argillaceous facies of the Mitchell­
ian stage in the Meerlieu and VV'urruk Wurruk bores, in the BD.tesford

~ substage at Skinner's Section and in the Bairnsdale substage in the
e,liff sections around ~~~.irnsdale and .along the Princes Highrvay east
of Lakes Entrance through to Orbost. Small forms are present in
the Janjukian but the sediments were deposited too ~ar of~-shore for

.:; the development of many lar2:e species. ~lhis is especially the case
in Sector IV, in which molluscan s:lClls are very scarce. The major­
i ty .are recorded from Sector I yrhere deposition was fairly close to .
the shoreline. Their cOill9arative absence in the bryozoal limestones
is due to the clem~ water and rather strong currents, the shell beds
in the Skihner's.Section and in the Meerlieu Bore representing quiet­
er waters and more argillaceous conditions. Large pelecypoda such
as Ostrea and Serripecten which dominate tho 2:....una in the cliff
sections referable to the Bairnsdale substage,are particularly adapt­
able to shallow and muddy water conditions.

~1e wm~m,Dub-littoral to littoral and sheltered conditions as
prevailed in Kalimnan times were ideal for the development o~ mollusca.
The lowest portion of the stage,as shown in bores, is represented by
a sub-littoral facies in which small species of mollusca are abundant
in fine, marly sandstone. Conditions of deposition in the middle
portion of the stage as indicated in the lower part of the section at
~emmyts Point, Maringa Creek and certain localities along the Princes
Highway, where large pelecypoda such as ~~rassatella kingicoloideq
and. Neotrigonia h9witti and gasteropoda as Turritella conspicabilis;
abound, were slightly further in-shore. Conditions vvere clistinctly
littoral and sheltered at the time o~ deposition of the topmost bed
at JenYDY's Point, in which a prolific nwnber of large and small
molluscan shells including Nuculana crassa and Polinices cunninghaml-­
ensis occur in a coarse friabTe sandstono, aneL in which there is ­
almost a complete alJSEmCe o~ bryozoa.

8. CORRELATION OF T}ill GIPPSLJillm TERTIlillIES WITH OTHER
OCCURRENCES .j:N J;30U:r~STERN AUSTR1-iLIA.

The present correlation will be extended beyond Victoria into
south-eastern South Austl~alia. Under the scheme of stratigraphic
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se:quence postulated in this viTork, it is necessary to make certain
aJ. teratiorrs in the co:c':c'elation table put forv18.rd by Singleton (1941).

(ca) Kalimnan stage.. The fauna of the Knlimnan is uniform in all
its occurrences in Victorio. y but the very rich, shelly, sandy bed as
found at Jemmy' s Point aYld elsewhere in Sector I., does not appear to
have its equivalent beyond th:i.s sector. All outcrops, except that .,_
at Gelliondale in South Gip:psland y are referable to the lower zone•.
The foramj..nifer y Fabulo.ria hOViT.c.h:b&, which is found in the shelly
beds at MUddy C:r'eelc, Ham:i.l tou, Western Victoria, has not been recordr.-
ed from Gippslandll The upper portions of the l\ilallee bores al8'O be-
long to thi s, zone" It seems that most of the section at Beo.umaris:
is basal Kalimnan. The oxact relatio:b.ship. lJetween the Victorian,
Kalirnnan and the J.Jower Pliocene beds of South Aus trali a has not been
Q:etenmined<>

(b): IvIi tchellian S,tage,!.. This stage wi th ita., mixed Kalirnnan and
Balcombian fossil assemblage-, is limited in its occurrence outside
the Gippsland basin. Surface sections; do not appear to be fivail­
able but subsurface correlation can be made with those beds betweemIt
the depths of 7Lt·l and 7I.j.6, feet in the Sorrento Bore ann wi tnt certa-im
portions., of the MalIce Bores, Western Victoria, where Marginopora
vertebraL1.s is associated with Kalimnan mollus.ca and Balcombian:
bryozoa as--:J.n the- Gippsla.rJJd 'bores~

(c) BalcQmb_iap S,taKc. Extensive deposits', of Balcombian sediments
are recorded both in surface and SUbsurface sections> outside
Gippsland" The deposi ts are present in bores in Western Victoria, ;--_
as', in the Glaxo :Sore ~ Port Fairy, in the Nelson, Portland and Mallee:
Bores and in easte:cn South Australia near Mt·. Gambier and in the:
Hi.:IDJ:D.dredL of Caroline:.

(1) The bryozoal limestones of the Bairnsdale substage:
can be correlatecl wi'i~h those on the western shore o:f
Corio Bay in Which ;EJJ.lWi tes corioensis and Cly;peasteli!
g2-.J21?:slandicus are typical fossils·. The' latter :form
is.; comparatively rare in localities west o:f Bairnsdale::.
Other outcrops. referable to this substage are the
"bryozoal limestones west of Geelong~ at Muddy Creek,
Hamilton~ and "tIDe fossiliferous irons tone at Green:
Gully, Keilor; tho bryozoal limestones: in the upper
portion: of the Garoline Bore, South Australia are als;o
included. here. MaFK~~~ ves_~e~£alis. is recorded
in certain ~:ft!D.l::G_ee bores un¢l.er circumstances similar to
those in Gippslando

(2) 'rhe Batesford sulJstage is characterised in Gippslanm;
by the zone: of Lepi.docyclina CT!'ybliolepic1in:a) gip~-
lonclico... This. spectes is: replaced, in Ub.undonce',:hni
so'Ulrthe:rry:n-ceIDltl"'al and western Victoria by L. (T.• );
howchini" which is present in the bryozoo.l mnrls, in
the TiJabbl boreSi y Victoria Golf Club Bore at C:.h:'eltenham~

and the Water Bore? 1£1.1"a near Geelong, and in the lime­
stones at Glifton Banky Bb.milton and the Hbmil ton Bore.
Austrotrillina hO\IVchini is' present at Skinner t's in,
cr-ippsland and Olifton-Bank, Hamilton as: well as· in some
o:f: the: nJIallee bores. Singleton states that Hanly at
Skinner's on the Mi tchell R'iver near Bairrnsdnle are"
Lepidocyc1.jinae> associated wi th Trillinahowchini and. a
nmll.uscan fauna of' Balcombian af:1'ini tiesa ... Actually
-the tY-.fle locali t;:l for thnt f'orm is Clifton, Bank, :fROID}
which Lepidocyclinae and mollusca are recorded.
1~in.Q.£9ra-yert~bral~:&is, associated with 4. howchin.:t.
in: the Mallee DOr-es:I but is present only in the Bmrns..,.
dalEa' substage and Mj.tchellian s.tage in Gippsland.
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(3) Outcrops referable to the Longford; substage are appar-
ently not numerous outside Gippsland@ RDcky Point,
TorCluay~ with its abundant Gassidulinoides. chapm~ be....
longs here, and it is; certainly l"epr"esented in the &la.x:o
and Port18l1d bores.

(d) The J'anjukian stage is fairly 1tvidespread in central-southerlll1
";ff·~ctoria: where it has IJeen determined primarily on the mollusca.
11'1 Gippslano. the correlation, has to be based on the foraminifera, as;
mollusca are comparativelY rare except in Sector L:~ Outstanding
f'orms are Cyclammina irrcisa, G.rottpJ.data p Vi,ctoriella~cte and
V~ginul~~a gipps~andica. Yi£!orieJJa is recorded not only from
marls at Torquay (type localityjl)ut from bryozoal limestones at
Karwa:rreru, from bryozoal mL~rls in several of the Dartmoor bores in
West0rn Victoria~ vV'here it appears commonly just above the ligni tif­
erous sands~ and in the Portland Bore; and in the bryozoal limestones
a t tho top of the Nelson Bore (from 390 'co Lj.65 feet) nnc1 in Knight ts;
Dome, No<)l Bore, Mt.GolTIbier, South AustI'alia", Ji'anjukian sedimemts.;
a:c'8 recorded down to 80 feet in the latter bore and dorm to 963 feet
in tJ1,Y;j former. An important fe.ctor shO\vn bY' this correlation is,
that the stronglY bryozoal character of the Balcombian;; is also a.
f8ature of many ,Janjukian deposi ts,,, This; point fu:r.ther sW9ports,
the contention that the Janjuldan beds are closely related to the
Balcombian and are not older than Mia.dle MioceneQ

Glauconitic sandstone occurs at the lxwe of the ,JanjukiaJm im
bo~es; not only in Gippsland but in Western Victoria, as in the Nelsow
Bore~ hut up to the l)resent only that :Ln the Lukes Entrance bores has:
proved to De oil-bearingo

C:::) rr'he extensive deposi ts of ligni tifercus sands and brown coals,
provod. by boring in. Gippsland and rei'-3rred to the .t'\nZle§.~ are not;
tyPic,al of the type section: at lmglesea: 1ivhere Cyc1c:q11mipa is the
chara~teristic foraminifer. A definite correlation with that stage
can lJ8 made wi th more than 3,500 feet of ligni tiferous sands prowed
up to the present in the Nelson Bore, Western Victoria.~ QLclammina
is corm-non throughout but other' cTanjukian and Bc.lcombian species
fc.mnd throughout the Gippsland beds 8.l"e abs:enJc oo No brown coal was.'
present at Nelson but deposits occur at Moorlands in South Australia
to thr::, north-west of Nelson. Similar sands. occur in numerous shall-
ow ho:r.es at DartmoOl", Victoria 2nd in l'fo o 1 Bore, Knight t s Dome, near
MtoGambier~ South Australia.

9. qORRP;.L.ATION OF THE GIPPSLAND TER't.l..fI.RI~S, WIt-,H'
OCOURRENCES BEYOND S9UTH-EASTERN AUSfR~LI~.

Correlations of' the marine Vic,torian Tertiary beds wi th areas
be~vond S:outh-Eastern Australia can only be satisfactOl'ily carried
out wi th regard to the BalcomlJian, lJec<:.mse of the presence in this;
stage of the restricted orbi toidal foraminiferal genus, I,epidocyclin,a.
accOl"J1panied by Gyclocly:pe~. Most of the zoning of the Tertiaries:,
in ~he Indo-Pacific region is based on the occurrence of certain ra-'
s.trictod genera of the larger foraminifera.. It is: not possible to
mal{e c.omparison of horizons in which the foraminii'era are chiefly
long'-ranging species" (as, is the case in the majori ty of the, Victor­
ian T,ertiary sediments) because such forms: will persist under sui it­
able conldi tionso But the presence of the r'estricted genus Lepido­
cyc..l.i~, together with Austrotril:L,il?8. hOW9hini, M.a£ginopora_~te?-,
p~s, AnWhistep,il~ and Opercul~nq does form abcsis; for correl~

o..tion: wi th deposi ts in Western Austrnlia, Palmu, New Guinea and the
N!etherlands East Indies:. No attempt is madr] to carry it to New
Zealand as, Ii ttle is known of the sub-generic charac,ter of the

4.tGPidoc.YClin.c.e in that l"egi on.

}, ,
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The age of the Lepidqcyclina horizon in Victoria has alrea~

been discussed. It is sufficient to state here that it is equival-
ent to the itf2.-f3" stage of the Netherlands East Indies. Unfortun­
ately such typic.al NJiocene genera as :Miogypsina and Flosculinella,
have no~ Yet been recorded from the Victorian beds.

The genus. Gycloclypeus, in Victoria has been discussed by the
writer (1941) who determined the species. present as new, at the same
tima indicating. that its affini ties are rli th G. ill~acific~ Tan, El.
s;pecies, o.ls.o charabteristic Of the I1f2-f3" stage. It has bee.n s;howliU
tho. t Aus trotri;I.~ina howch.ini, pre'1nously c.onsidered ty-pical of Ii ell.
stage, has i tar type l'ocality in the Lepidocyclina beds at Hamiltm.'1
which are Ui)per Middle Miocene in age. This form is associated wi t:E:u.
Margino~o~a vertebra~is in Gippsland in the Stradbroke and Wurruk
Ww~ruk ores in the Bairnsdale substage of the Balcombian (Upper
]/Iiddle IIJliqcene) and in the lvli tchellian stage (Upper Miocene)) in tlf-e
Mallee bores in north~vest Victoria, and in limestones at Ooldea on
the Transcontinental RailwaYD in North-West Australia, Papua, Nmv
Guinea and the Netherlands East Indies. The genera, Amphistegina
and Operculin~, although found living at the present time in tropical.
seas, are typic.ally II.'Iiddle to Upper' 1'I1iocene not only in Gippsland but
elsewhere in the Indo-Pacific regio:r.:D. Galcarina verricula1a, so
abundant at Batesford, Harnilton and Flinders and rare in Gippsland,
is fairly common in, the friable limestones of Upper hliocene age in
Papua (communication from Dr. Glaessner ). Gypsina howchini has "b,em;
recorded recently from Mi ddle Miocene ( i1 f2. il»limestones in Niorth-¥\fes,t
Aus tralia.

Singleton has correlated the LepidocY~li~ horizon in Victoria
wi th limestones containing L.murrayana and LI) verbeeki from cane Range~,

North-West Australia. UnfortUl1.8.tely this cODlp'2.ris.on is based Olm
erroneous specific and suogeneric determination of the LepidocycliJJIae
in Victoria. L.mw~r·a.Y'~ is a eulepidine and ty-pical of' stage lieu
or Lower M::Locene. Nei ther the species nor subgenus is recorded frroillJ
Victoria. L."yer2§_eki is also absent.

He also c.orrelates the Austx'otrillina-and ElosculiDW:la­
bearing limestones of Cape Rang'e and Rough Range wi th on horiz,OJ!ll high--·
er than the Batosford substage. These. "beds, which contain Tryblio-
le})idi~, appear to be stratigraphic.ally equivalent to, orr slightlJr
lower than: that suostage.

Finlay and lvIarwick (1940) have suggested a correlation~ of the
New Zealm1.u Tertiaries, with Victoria. The comparison, as im
Singleton t s case, i.8 baseo. on the subgeneric determination ot:. the;
Victl:orian Le12.idocyclina as; N.~J2hrole12idina., instead of Trybliole;pidiDJa,
and until this matter is clarified it.is unwise to attempt any
correlati on:.

No attempt is made to correlate the Jnnjw(ian stage with any
beds beyond South-Eastern Australia. As regards, the Kalimnan and
Balcombian faunal assemblages, the Gippslano. or the Victorian forms.
in general show ~ :f!etl affini ties \vi th outside areas except those oif
South Australia. The Western Australian assemblage is decidedly
Indo-Pacific, the majorit~r of the molluscan species. being identical
vd th those recorded from elsewhere in that region. The same appl1.es\
to the foraminifera of Nliocene and Eocene age in Western Australia.

lAs, regards New ZealaiId, some of. the £'or31'niniferal species: ra­
c.orded from the Knlimnan of Gippsland are prosent in similar- deposi.ts
in that country. Finlay and Marwick Quote Rectobolivina striatula
Gusbrnan., which they reco1"d from the Uppermost MfoCEHIS' "1'a. horizon
doubtfully l"ecognised in Australia il

• This species is recorded from:
the Ili tchellian (Upper l\f...iocene X as well as the overlying Kalimna:rJ.J.



No further correlation of the Victorian Tertiaries with the
zones, of tho Indo-Pac"ific region can be attempted because of the
alJsencG of many of the larger zonal forarninifer@. from Victoria.

10. REMARKS, ON THE DISTRIBUTION OF FOSSIL SPECIES
.. IN GIPPSLAND).

Tho appended comprehensive list of fossils from Gippsland has'
been compiled entirely from material accumulated. in the Gommonweal th
Palaeontological Collection at GanbeI'ra. The list contains 1,2.80'
fosoils!" including 405 foraminifera, 307 bryozoa, Lj.02. mollusca and
72. ostracoda~ The investigation of surface and subsurface sronplea
has involved the handling ::md determination of thouaands of speeinre:r:D5i,
@.Y.i.d prior to the compilation of this list, many of tl1.e early determin­
atioJ1s ha\/e been checked and the nomenclature partially revis:ed. The
fOl'arninifera, sponges, corals, worms, ecninoids, bryozoa.; brachiopoda.,
mollusca.,? ostracoda and fish remains have been e.xl1.austively examined.
The d5.stribution of foraminiferal species shows that certain assembl-
ages ",1.'e characteristic of' certain stages. Actual l""'estricted spec.ies:,
are :ft?;VI., although several have a limi ted l""'ange.. N.o restricted f'orml
has as yet been found in the Anglesean stage. Oertain species llJhi.e,]Jl.
ha'18 theil' earli.est record in tha'~ stage, ra:nge t.hrough the J1anjukialill
up to the Ki tchellian:, \7hilst others. pass tbroug:l the Kalimnu:r:u and are;
fOl..md liVing in recent seaGo Amongst those I'd th a sl1.ol""'t, restricted.
rarDge '.~~fJ, Vaginulina gipI'slapdie.a, vlhich is not recorded above .the

... cTanjukian" Those rri th a longer r811ge inclUde Hof.te~.semiornata.,
lil.1?2.DJ:Q~.fL~Sl.1)riculus and CYcl~nina il?-Cisa, "which ar'(-J not f'ound. above
the 1:'<3.. tes:t'C):::>d suJJS tage of the BalcomlJian; Q§.ss.;L9:9:..=l-J.pq,ides chapmani,
Am:2&stegt:rlr'J. lesso!].il. and O,.:percu:;Lina vj.ctorieE§.~~?"', vlhich do not .
appear above the lJasal portion of the Bairnsdale sUbstage; Gibicidefffi
Y,;bctc!'r-Je:qsis., .Qr.. sp.1, and PUlvinul~n.el_la_tenu).El.~rg~natqvlhichrange;
tr~ough to the basal Mitchelli811.. These forms J which range throug~

the BalcOY;flJiBll, form an assemblage character:L.stic of' that stage.

Species restricted to the Janjukian are Arnmolagena elavata,
Qlft[Q9E'p..ir.§..... charoides., QUeran11ni.na sp., f1ormosina. sp" and Victo~elllil..

J21..9cte::> The general assemlJlage includes nWllex'ous polymorphinidae,
many species ranging through to the Balcombi@11 short rangin~ a~ecie$

as .181£1.9-rckin~.&.~ll~o~ns.t§. and ±l[J?ssilina tWSf9.-;':'~L~.~E;Ls;9 rvhich disappear
earlY' in the LOJJJg:f.'orct subs tage of the Balcomcia.tL!1 §bgm,on19L"QJ.1j.rr.~

ChD.J21lli:2:&, fl:!2j.ril;LiI§.. lirl?baJ~§. val"• .:tyber..££-loliIIlbatg, an(l §~JJectinj.­

~1:gJ.P~ which are found as high as the Batesforcl s'c~bstage, and.
Q:uttuILD;a j ..~.:i:.:.qmoiclin..a}silvt2.!2tlj.J:. and Tubul.o..&e~E~_!:J;0.0rab_oQlensis;
iVhich range up to the Bairnsdale substage and .Q~l'q,12...~.F.:cina dehisc.ens:
and ;Lenti~lin:§. SPI> I are l'ecol"ded ulJ to the basal 1I1i tchellian.

The JTanjuldan assemblage includes numerous polymorphinidae.
In the Balconibian, certain species are restricted not only to the
stage., but to definite substages wi thin ito- S,herbo:~~atkiE.§.~

has not been recorded out of' the Longf'ord sU'bstage$' while Le idoc. c1.­
ill~ 0Zyblj..ol...§J2idipa-D-E-tesf<?.Fdens2:J?.., L.. (T"J.aippslandica;t.. ]~~ T. \
h9Jlchi~., QUcloclypeus victori~~var~giI'pslano~~~9Austr9trill~
howchini e.:'1d Sl1.erlJonina sponov .. , are restricted to the Batesf'ord su'£)--,_.....-.-..... - -
stageo

Species not restricted to a SUbstage 1)ut definitely of z,onaI.
imports.11.ce in the Balcombian areC;qJ..c.a.rjn'?:.-Y.E;:£r.~2lQ:8.j&" .Qilp13~

hOj'J'chini, P=1:E.t"Q..Q£.R..v:1J.nella inaequil_at~'ill..§. a:nd P'J.l2.:1aJ.JE. whlch arE! fotIDcL
only in the LOJJJgf'ord and Batesf'ord substages.; QarJ2.§.:nteria I'rotei­
:tQl"J21:~~, Y§.zj.21..vfl.in~ 8:p.,' cjj[~ line~iE:;, from the Lo;:xgfol'd to tl1.e Hairns­
dale:; cre..ill2.:b·ne.:!-la. umbqp.ifera, anD. J1£y.ssella ~~0IJE.t§.. :from. tJ;e Hates~

:foralto the BairnsaaLe and Frondiculal""'ia J~rLZ~~ and Discorb~~.
tuberculata .vQ.ro aqf3traliense to the :Mi tchellian stage" S,pecies vVhich
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range from the top of the Baleombian, :n. 0 .• from t.he Bairnsdale: sub­
stage to the Mitchellian~ include Gaudryina CStphogaudryina-J~ victor­
iaIlft, Bolivina sp. nov., Margino'Jora ve~tebralis, Pavonina f'labell:!l.-
formis and p •.-criformis.. .Momalina s,p. (1) is tY1Jical of the
1litchellian but ranges from the top of the Bairnsdale to basal
Kalimnan. Several typical Kalinman species make their first appear­
Ii;1,nce in the Mitchellian. Restricted Kalimnan species in.clude Flin.t:-­
;::.i,;;.;;n;.;:.;a;....;::i~rr,;;.;;t..,;:e;.;;;r.;;;m;,;::ed.i.a.

Amo:tDgst the other groups: of fossils, the sponges Bactronella
austral:Ls; and BoK~rvl.1kE. are restricted to the Balcombian:-- Spicules:
of Ecionema newber~ are ~~muon in this stage and in the Janjukian.
The: maximum development is in the Longford substage especially in!
Hector III. .AI though c01"'o.ls are fairly' widely distributed, they are
scar ce in the bores and in Gippsland gen.erally. Only one specimen.,
referable to Conosmilia, is recorded from the Anglesean.. Fourteen
species. are' listed from the Janjukian, some ranging to the BalcombifilJLll
and even to the KalihtrJ:an. The worm Ditr~C?..Qr~var. vrormbeti~ns,i&
:LB' recorded from the Janjukian to Kalimnan wi th n maximum development
in the Bairns.dale SUbstage and Ilfd tchellian. The mnjori ty of species
of echinodermata Occur in the Balcombian. Lovenia forbesi is re~

stricted to the stage. Cl;zpeaster gippsl§.lldicus is -found only in
the top of the Balcombian ( the Bc.irnsdalG) and in the Mi tchellia:r:r.
.Amongst the cidaroi.ds~ Goniocidaris ~~ta.spi.nosa ranges from tTanjuk.­
ian to Balcombian" G.;prunispinosa to the Mitchellia.n, and Phylla­
canthus: duncani and S teriocidaris australiae fro~n Balcombian to
Kalimrran:-'- ----------- .

The majority of species of bryozoa make their first appearance.
in the Longford substage of the Balcombian with a few ranging from
the Anglesean up to the Mi tchellian and vii th some. persisting to the:
Kalimnan. No species are restricted to the Kali':.nnan but a distinct,
assembJ.age is present. Aspi_~q§tomL€:E'~sis is not recorded abovr6
the ,yanjukian vlhilst Trigonopora verI!l.i._cqlaris is appnrentlY restrict­
edto that stage.

Brachiopodn nre COnID10n only in certain locnlities. The major-
ity of species are restricted to the Balcombi8.J:'l. The exceptions:
include, StethQ!h~:l:-s ins'Qlita and MUl~£.~~a catinuliformis which range
~rom. the Janjukian to KQli~lan.

Mollusca are characteristic of certain stages and Sectors in
Gippsland. The greatest and most persistent development is, in the;
Kalinman stage in . all sectors. In Sectors r and. II, they are.
common: in the Mi tchellian. s.tage and. Bairnsdal.e sUbstnge of the Bal.­
combian., wi tho an extensive assemblage in the Batesford substage in;
Sector II, but their sp,ecific determination in the J'anjuki8.Yl is often
prevented by the crushed condition of specimens. One of tI1.e mos,t
interesting families is the Poly-placophora. Four species are record....
ed from various horizons;, including two recently described. by Ashby
and Cotton from Hamil ton, Western Victoria.. A result of the intens;-
live study of bore cores, and latterly of mat81"'ial from the Kalirrrnan
s~tage in the Lakes ErLtrancc Shaft, is the discovery that severul
molluscan species~ previouslY considered as restricted to the. Balcomb­
~an stage range through to the Kalilnnan. This fact is, not sU~Qr~Bing

:t:'or it; i8 only hy such investigations. of complete stratigraphi.c .
s;ections that the true l"ange of species can:: be proved.

The occurl"ence o:t:' mollusca. ,can be divided. into 4 groupS.t-
(1)' those which are characteristic of the Kalimnan, with some forms
ranging from the top of the Mi tchelli.an wi th a few from the Balcomb-·
i8.JJ:n, (2.)~ thos,e restricteo. to the Bo.lcombian and lv'Iitchellian, (3)) those
which range from the Janju£;ian. to the' Mi tchellian or the top o:fi' the
Balcombian, (4)' those restricted to the JEi.njukian, with a few forms
in the Anglesea.n. It is the third group 1/'1hi.ch indicates the closle



relationship between the Janjw{ian and the Balcombian.
Je.njukian species in Gippsland are rare.

Restricted

The majority of ostracoda are long-ranging, being chiefly
species described from recent seas. Snecies described from fossil
forms and recorded from the Anglesean to tho Mitchellian include
Cythere sorrJL~t~e; from Janjukian to Kalirffi1an, ~there caudispinps~~

.9.Y.1here:l;.l~ s ubtruncata, .Qytherura praemu.£f:QI':.a ta and Kri the eggeri;
from Balcombian to Mi tchellian:, .Ql1b&re fle..xi_cos tata, p,;y,theropter.QE:.
patesfor_diense, while B~thocythere keblei is restricted to the Bal­
cambian..

The crab, Ommatocarcinus corioensis is rscorded from the Bal....
com"bian (Bairnsdale sU"bstage) and 1\1i tchellL::.xJ.& Fi.sh teet.h are not
c,omrnOl1, the best specimens being present in the Anglesean sands at
the "base of two bores in Sector I.

11.. SUMMARY.

1. The stratigraphic sequence from t:18 ~(Cal:tmno.n (L01iiTer PlioQene)
dovin to the Anglesean (li~iddle Miocene) of tho Tertiary marine rocka;
in Gippsland has been proved by the palaeontologica.l invest.igation
of cores from 71 bores, involving more than 92~OOO feet of drilling,
and of nWDerous surface sections.

2.. Tb.e eastern bounc1ary of the marine Torti.ary 1Jo.sin in Gipps-
~ land is in the vicinity of Orbost on the Snowy River, where -the river

cliffs consist of ferruginous, shelly limestones referable to the
Bo..irnsdale substage. S-imilar cliffs along the Tambo, Nicholson and
Mitohell Rivers and belonging to the Bairnsdalo and Batesford sub-
stages mark the northern 1Joundary. The weGte:e:n margin of t.he area
undel" investigation, is found in bores in the Phso Stratford and
BU.ndalaguah in Sector II, and in the Phs. C,)olur.goolun, Glencoe,
Stradbroke and Wooc1side in Sector III. Th'J Ninety Mile Beach marks
the southern limit.

3. POl" convenience the basin has "been divided into four sectors,
Which are based on differences in palaeontological and lithological
characters.. The sectors are

I.
II.

II];:.
IV.

Lakes Entrance (Fig.4)~
Providence pond,S (Fig.. 5~.
Merriman's Creek (Fig,,6).
Ninety Mile Beach (Fige7).

4.. Felspathic mudstones referalJle to the Jurassic S,eries form,
the lJasement rock of bores in Sectors II, aD.d Iv aJ.::dgrani te and
metamorphic. rocks of Pc.laeozoic age in Hector I~ No lJox'es examined
in S.ector III reached- b"edrocl{.

5. The ,gleSean stage is represented lJy lignitiferous sands and
brovVl;, coals' re1'errGd to as the Yallourn Formation) rvhich occur
extensively in bores in Sectors II, III and IV.\> and by a thin lJed of



sands and sandstones, sometimes containing f'ish teeth, in s,ector I.
The stage is recordoG. near '[he surf'ace just beyond thewesternbound~

ary of' Sectors II 8.nd III and at a depth of' 3,186 f'eet in RollandTs
.. Landing Bore in Sectol' rv-, wh1.ch is: adjacent to the Ninety Mile B.each.

F'orarninif'era are C0111[.10n in the sands:, many species. recorded becoming
of' zonal value i:'J. the overlying Janjukian marls and Balcombian
bryozoal marls and limestones:. Thick Dands of' Drown coal are: pres-

• ent in Dores in Sector IV, 90 feet being recorded in. the Lake Kakydra
Bore 8.li1:d 60 feetj in t).J.e Sp'Q;nm; Whale Head Bore.

6. The ~anju}':i.np:;. stage i.s represented only in Dores and cOllltait:Ds·
two Ii thological u.ni tal>

(n) Glauconitic sandstone is. present at the Dase oir the:
tJanjuk5.a:'.1 in all sectors.. There is Ii ttle variatioru
in its character in Sectors II, III and IV, but i~

Sector I 9 it is shelly and is oil-Dearing over an area
of' about L~ g'Cluare mil_es in the vicinity o:ff Lakes.:
En.trance...,

'<fa'

(b); Fossiliferous marls overlie: the glauconi tic sands,tone.
In Soctor I they are richly micaceous and shelly; in
sectors II aY'.d III t.hey are slightly micaceous and con­
tain 1'ew she:.ls. l)t:<.t many forarrii.nif'er8. and in Sector IW
they are i'ine-grained and contain fornminifera. The
mica cOn.t'0~1t 'decreases; as the clistance from the
palaeoz,ooJ.c basement rocks;> which form the northerJJJl
boundaI~;'l of' Sec to:' I, incre8.ses. The foraminif'eral
assemblaGG .is. chnl"'o.ct8ri7;.!~ic ::'n all bor.es., typical
species. l)oing ~1E!ElqGj8SUq~ s,p., CY9.~DJllfllin0-Jncisa,

Vaginul:l·!lc.~~~L:pl?§J.!.2J.9;i·_Sl9Y1 ctQ£..tQ..ll2:-.]2Jloc.te und.
Lo.ma.l'...9.l{:!1:;~~;...K~.o!..!:..c_;:2.£Pr,:i!i.~ Mo.·;.J..uscGn speci.e'S preseUtt
are tY:fY:.(~aJ. of' t~'l.O o\/erlyin.g Balcombian stage.

7. Tl1.C Bo.lcoml:::io.n stCL~e :1.11 G5.-p~oslond is represented.. in all
s:ectors: by bryOzo2I.......limes:i~CinC)s, ml~rls Lnd marly limestones. EXteIDlS-
ive shelly~ limastone cli.f'fc form the northern, and eo.stern bounda:ri'.....
lies to Hectors I end II.. Three substo.ges: c..re present.

(a)) The ~!£F.sl sUbst[~ge is the n2l11e given to the series
of' sediments vim.cll overlie the Jcmjukian stage and
underlie the Bc,tesford suDstc.ge of the B.alcombian :LJm
all laub-surf'o.ce sections. D:owdfs Quarry, Ph. Coolun}-
goo1..tlilJl; (Sector III). is desigl!J£Ltecl. as the tJpe section.
The Ii thoJ.ogy of the sediments is. chief'ly bryozoa]..
marls .and marly limestones, containing numerous :fo:rr-
2J11inif'erc.. out i'ew mollusca" Many :r.orilminif'eraJl.
species; Decome of' zonal irrrpox'tunce in the overlying
Bc..tesf'ord suDsto.ge. The mc..jority of' the BDlcombinn
Dryozoc.l forms J;TIake their enrliest appeo.ronde.

(b). The B8.·GC§2~:pc1 SuDsto.ge is represented in bores in: all.
s·ectors. CJJ.:d in surface sections; in Sectors, I, II c.:r:rd
1.11, hy the zone of' Lepi~Q.gc~li~na.. (TrxlJliolepidina):
&hm2sl~J 1irhic,h 5..s [~ssoc:Lcd;ed wi th C1. charo..cter.-
:ll.st:Lc f'oraminifcro.l assemblnge" The sedim.ents con,...
s.ist ch:'... crLy 0.1" bryozoo.l, mo.rly limestones. wi th o..II:

argillaceous. fncies: occurri:DJg 0. t Skinner f s Section
(Sector r:::: L in whic!1 f'orc.minifero. including Lepido...·
cilc1l-ne; Q~[EJ.:.9.c:l},J2~ c~nrl Allstr9_tri~].inr. c~re assoc­
k"1teQ. \lvi ·t11. corr:'.ls.S'b:T'yozocL and. nmilerous molluscD. o:ft
iilfpical Ba:!combian, species. TViO zonules are appo.r-
em" an ·G.PI)el'l one or zonule of Hoflc~rinCc semi OrIL'1t.~
wi t11: Lts type section o.t M.cGoll f s Q1X2.rry, Ph. Glencoe:,
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and a. lower one or zonule of C§gloclypeu& victorienBia
va:r. gippslandica,with its type sec tion at Brock 1 Si

Quarry in the same parish"

(c)) The .B.airnsdal_~ substage has its type locality at Pound.
s,wa.mp, Bairnsdale. Lt is represented in surf'ace and
subsu~f'ace sections by f'riable, bryozoal limestones and
hard, :ochreous, shelly limestones containing Glypeasterr
gi;ppslandJ_cus, Hl._nni tes corioensis and Serripecten .
ya~iensi§ in the upper beds. Clif'f' sections contaiw-
ing these f'ossils occur near Orbost and f'orm the east­
er:h limi'tof' TertiarYn1arine deposits in Victoria.
Similar clif'f's along the Princes Highway west of
Orbost, and the Tambo, Nicholson and 11i tchell Rivers~

mark the northern boundary. Fossils other than f'or8.1111­
ini1'8ra, Which are common, and. bryozoa 'ltvhich are abundt-
ant~ are not numerous in bores. Ditrupa tubes are ver~

abundant in certain bores in Sleetor III.

8. The Mitehel1ian is a new stage name instituted f'or the passage
beds betw'een the Ealcombian and Kalinman, which occur in all bores:,
in vnLich the Kalimnan-Baleombian sequence is present, and in a f'ew
outcrops. The section at the Water Trust Excavation near Bair:nrs'dale
is taken as the type locality. The lithology in bores, in Sectors; 1:,
III and IV, is grey, bryoz,oal marl, f'requently moder~tel~ lIard, witb.
molluscan shell remains (chief'ly Kb.limnan s1'e6.ie&)/ appeariJJIJg. as:
whi tish casts and m01.1lil.ds. The bryozoal species: are typic.ally Bal-
combian with a few Kalimnan forms in the upper portion of the stage.
The foraminifera and mollusca exhibi t @.1j) admixture of' Balcombian and.
Kalinman species. In seetor II ail argillaceous facies is prese~t

in bores, in Which numerous foraminifera, bryozoa and small well-pr@­
served mollusca of both. Balcom]Jian and Ko.linman species are interr­
mingled.

9. The KD.l~rm:mJ:Jl stc,ge, vdth its type locality o.t J'emmyT s Point,
Lo.kes Entrance, is represented by friable, shelly sandstones, which~

are well developed in surf'o.ce and subsurface sections in the eastern
porti.on of' the Gipps18..nd basin (Sector I), lJut which are absent in
bores on the westel"'n bouncLary of' Sectors II and III. Tv'iTO z ones have
been determined.

(a) The upper zone or zone of NOJl.ion vi ctoI'iens.e is; re­
strictecL to the Lc.:Lkes Entro.ncE1'.nrea (Sector I) Where
it is repI'esented by 0. I'ich mollusco.n 2.ssemblage of:"
large specimens but of few species,in a coarse
friable sandstone. The main outcrop is e,t the top
of the Jemmy's, Point section.

(b) The Iovrer z.one or zone of PlanulilE? ko..limnensi,s is,
represented in the baso..l portion of the Jemny's .
Pomt section, in outCI'OPS chiefly along the northern
shore of Lake King (Reeve1s Channel) extending east
as far as Lake Tyers, and in numeI'OUS bore sections,'"
Species. are much more numerous than in the upper zone,
while spec.imens in bores are small in size.

~O. Almost the entire surface of the area is covered 'ltv.ith ~and&

and gravels, of Post Kalimnan age,SOO feet being recorded in No.2
Bore, Ph. Nuntin, (Lalce Kakydra).•

II.. A considerable thickening of Miocene sedimen,ts. is shovm in
the central portion of the basin, south from the 1'1i tchell River, ,
3,312. feet being recorded· in No.1 Bore, Ph.Bengworden S.outh{Holland'·s,
Landing) at the western end of Lalce VictoI'ia.



l~ The proximity to the surface of Anglesean sands in No.6 Bore,
Ph. Glencoe and in No.1 Bore to the west and in others still further.'
west wi th the flanking of these sands on the north and south si des by'
Balcombian and Kalimnan bed~, indicates the presence of an anticlinal
axis, which is referI'ed to as the tlBaragwanath .Anticline". There :Ls
a sudden; deepemng of the marine Tertiary basin in an easterly
direction from No.6 Bore, as, shoviITI in the Lake Wellington Bore, 4
miles to the east, Where Anglesean sands were encountered at 1,250
feet and in the Tanjil~Pbint Addis No.2 Bore, Ph.Glencoe South, 3~
miles to the south-east at 1303 feet.

13. The presence of a fault or monoclinal structure is indicated.
betvveen bores Nos.2. and 5, Ph. Glencoe which lie l2.~ chains apart.
The, Batesford s1.ibstagein the former which is the more northerly is
recorded fr-om 90 feet ciovmto 947 feet (base of bore). and in No.5,
Bore f'rom 30 to 90 feet, the A1lglesean sands being met at 520 feet..

14,0 '. The synclinal structUre of the basin is shoviTD by bores which
were put down. in an area adjacent to the Ninety Mile. Beach from No.4
:aore, Pho Darriman on the south-west to No.1 Bore, Ph. B.oole Poole
(Sperm Vmale Head) to the s;Quth"""8ast wi th the greatest thickening in
Holland's Landing Bore in the central portion•

. 15.. Evidence is. also available from lJoring records that the depos'-·
ition of sediments in the Lakes Entrance Sector took place in a s~yn­

elinal basin~

Jl6.. Palaeontological evidence indicates that no marine sediments,
older thsm Miocene (most probably lifliddle Miocene). are: present in the
Gippsland Tertiaries,. The upper Middle Miocene age of the ~.eP:i:9:.Q:-

cycli~ ~rtzon is based on the presence of the subgenus Tryblio­
lepidirra,5' the' absence of. Ne.phroleJ.Jidi~, and the affinity of the
s!pecies of gy~locly:peus With: thos,e of' the Netherlands East IndieS', in
the nf'2~fYl s;tage. No zonal fossils (i. e. zonal for long distan~e

corr-elati.on) other thaxL ~J?idocyclirra are available below that
horizon to indicate that the beds a1"e older than Middle Wuocene. The:;
persistence of' foraminiferal and bryozoal species; in Gippsland, from~

the Anglesean stage, up to the top of the Balcombian stage and f're­
quently to the lower Mi tchellian, . f'urther supports this view.

li7~ EXhaustive faunal distribution lists, including 1,2.80 fossiJ.$
have been compiled from the area. Distinct assemblages have heeliI!
proved for the various stages""
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14. DISTRIBUTION PHART OF FOSSILS.

A, comprehensive list of fossils with their distribution. in
various stages; now fo110vvs. The chart originally prepared for
inelusion in this work, showed their distribution 'in all sectors,
but owing to the mode of presentation. which it is necessary to use
at the moment, this has to be deleted. It is hoped that it will
be presented in its original form at a later, date.

In indicating the occurrence of fossils in the stages and
SUbstages, the use of syrnl)ols has been restricted to i1X17, VIi th HOll

for the livery rare ll presence of certain foraminifera.

Abbreviations used to indicate the stages and substages are
as follows: - K1 - Kalimnan,; :M.n - Mi tchelliun; Hal",,:", Bulcombian;
~n - Janjukian; An - Anglesean; Br - Bairnsdalej Bs - Batesford;
Lg - Longford.
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POSSIL

Cassidulina subglobosa Brady •••••.•
assidulinoides chapmani Parr ••••••
crBrato?u~imina ??n~:":rio. (HOU~s) •• ,
Cerobert~na deh~,:>cej.l,:> (H.A.& ]1.) •••
Chi1ostOrllBlla ovoidoc. ROUSfJ ••••••••

Cllhrysali dinoll<:1. 8];). • •••••••••••••••
/Clbiciclella vo.ric:bilis (el ' Or'1:).) •••• :x

Cibicides la-bettuluS' (w. & J',) •.••••• z,
.{1'i.bieidos cf. pSQudounge:t"ic:.m.lfJ (Gush.), x

1bio.id08 roflUJ.gonB (MontI'.) •••••••
A;ibic.idcs. ungorio.rmg (d'Or-b.) ••••••

libicides victorionsio Ch~p.,Parr &
G:oll. • ••••••••••••••••••••••••••

([11bi o.i des sp. 1•..•••••••...••••.•••
C1bic.idcs s·];). ~. • ••••••••••••••••••

./Glavulinc. untipodlun sto.che •••••••••
Glc..vulinu brad.yi Gush. • •••••.••••••
Cletvulino. cylindricC'. Ho.ntken •••••••

;0luvulino. pnrisionsis d'Orb••••••••
,A1lnvu1inoi dos dii'formi 3. (Br·cd.y) ••••

o.vu1inoiCLos oZ;:.J~()i (Ec,ntk) var.
victorionsis Gush•••••••••.•••••

/'CornuBpirc.. crf.. sL3isoptc.. Brc,dy •••••••
ornuspirQ foliccc~ (Phil.) ••••••••

_Col"nuspirc.. involyens J\'.C.fL1.SS •••••••••
(,"1."'(1""n;Xloll'" """1'''''0''1; fer r

, (·tJ'''l~r')/\"AL '-'OJ;"'..... oJ (,. .. v..li..t.J l _ (,.. \J. \,." ••••••

.J]ri thionin.c. Sp. • •••••••••••••••••••
):JYC1C.l11rLlinn inciGr~ (stccho) •••••••••
/ CyclCll1ll1inr~ longieompressL (Qhc..:p. &

Cresp. • •••••••••••••••• I) ••••••••

Cyclr;xmni'.l:lC'. :pC'.upernt(.'.. Chc:p. • ••••••••
"GyCJ.c.n1l11inE'.. rotundc..tc:. Chcp.. & GreS}). •

CyclcJnmin,'.. Sp. • ••••••••••••••••••••
CycloclypeufJ victo~iensis Orosp. '0'
Yo.loclYP'eus.~ victoriensis vcr'.

gipp'sl~ndic['., Crespo •••••••••••••

8
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Le'11ti clJ.J.inu g~.Trosco.l:PrUJl.l e.S tC',cl1e) ••• ••

....----i/IJerl·ticuli:rl[t, J.. c~tc~ (Co!\)nucl) •••••••••• ••

1
'·~Len·t ~J.. cu1 ..; 'nr"l 'r'(1f"..l~'·1·11.··1'..L ; 0'r~l"!i q ~I.r.\ ,,~ ·(i·r~' ":='r~ ~ ••,~,' ... · ..-........10 J,. ""''' .J.. .... t:.> oJ .... u ._"'.~... v ••••

,~~~ Lellti c~11i11C~ ()lilt)i etI1C'..1~i s d.. t 01"'1). . • • • • x. ~~

I 'r::. Yl't; ('I'"' 1-1 ·n' ("'I 1-" ':"L1j J... 1 1 0 c~ ~""'" ( '[:'1 .-::.. ';"~!f ')
'f" -...., - ..I.. ...... L.1e. ..l-. .lee..... .J .......t -- " 1..,'1 (.;l. \ .J} • lX, ;.::J.. • ~ • • •• ••

~:. Lc'r.rt i e u.I i rL:~ IJ B 01.1 (1 ()J~~ 0 t lJ.:L e.t c. f~'B C.110 •••• J.e J~.

iLenticulinn roniformis (d'Orb.) •••••••
-rlj011tiCtlJ.illC~ rllotu.lc:.tc~ (Lain.) •••••••••
~]~e'.nt:tcllJ.. :i'na SCll].{)f:libc.cl1i (IielJ..sf;]·) It. ~ •
J-l~enJGicll1,iJln, tE~11Uir3 ~I)Or~ll.) •••• ft •••••

- I LA1",,\J.-; ''''1'11; n r vo'n+ .~"'" 1"71 f) ":'," \--t .,,1 J. v~ "-I v.. . ~ .... a, J. ',JEJ.I.~ .l.) • r.x: J'!.L.) •• ., •• "... ••

~Lenticulina SP. 1 ~.' •••••• 9 ••• ' •••••••

I ]~ e..'.... -4a.::.1oeycl.; 'r·\U-: .- (rp"!"l.IY·....,......L'i (')"1, E....'··-J· ,:11. "\'')t';''l')t .J .l.J oJ.. ", ..t. .... \ ..I. J. t u.. ..... .... ..... .'1) ....."..._.. ..l. Me,;..

f b2.tem:'ordensi s 0r'tHjl;J. •••••••••••• ••
, J.~eI)j. docyc]~irlD. (fJ:rhy·blj. O].81)i (IiXl8. )

i:' gj..YJl)sl£tndi en C:rles:p. ••

ILelJ,id~cy.?~~na~~~Ybli~~~~~dina)
11.o\i{chJ.l1.L C.lla.p. & Gr t;Sp. •••••••••• ••

Lingulina carinata d'Orb. _•••••••••• ~.

Lin.guJ.ina c () S 1iat 94 d t ()r"b • • •• it " •• ••

,Line;tllina gr'axlcli s CllSh. • ••• :t. ~ .,. .••

Lil1[,;'tll.i·na metUYl.geTlsis Cl''lap.8: Cres}? • ...

~..

Lingu.l~llla sernint.1Cla. tIuntJC.. ._ ••••• -'" ••• ••
Listerella communis (d'Orb.) •••.•••• ~
Li sterellu. hO\\lcJ1.illi Cush. ••••••••••• ••

-,,'

/' Listerella victoriensis Cush••••• ~ ••••
~ Listerella sp.nov•••••••• ~~.~ •• ~ •••••

--------_.._-_.__._~-- -',-----------------_--..
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FORPJI.1INIFERA r: i
Lenticulina calcar (Linne) •••••••••• 1 x x ! x~
Lenticulina convergens (Born.) •••••• 1.. •• I ••
Lenti culina ,costata (F. & M.) •••••••• / x I' x, I x.
Lentic.ulina costata var.multicosta I

(0/US11.) ••••••••••• 0 j x, i x
Lenti culino. erassa (d' Orb.) ••••••••• l x:. i •• x,
Lenticulina crepic1u.la. (F. & 1'1..) •••••• x 1 x, x
Lenticulina c,ultrata (Llontf.) ••••••• X Ii X I JL
Lcnticulina dcnticulifcro. (Cush.) ••• x',
Lenticulina gemmata (Brady) •••••••••• fI ! ••
Lenticulinu giblJa (d 'Orb.). •••••••••• X~ i x,
Lent~cul~na g~osca1prum (Stnche) ••• 1. '0,'
Lentlcullno. 1(.. to. (Cornue1) ••••••••• '\.. x: x:
Lent~cul~no. mo.~ll~.lligOJ:o. (K~rrcr) •••• 1.. .. ..
Lentlcullna orD1Cul~rl& (d Orb.) •••• x, x x
Lenticulino. po.pi1108:0. (F. & H.) •••••• •• .,
Lenticulino. pseudorotulata Aseno •••• x x:
Lenticu1ino. rcniformis (d 'Orb.) ••••• \ •• i ••
Lonticu1ino. rotu1ata (Lam$) ••••••••• l XI' x: x~

( ) I v"'Lenticu1ina· sch1oenb8.chi Reuss ..... 1 J>o. i ••

Lenticu1ina tenuis (Born.) •••••••• •• 1 x I .,
Lenticu1ina vortex (F. & 11J:.) ••••• 0 ••• 1·. I x x:
Lenti culina sp. 1 .••••••••••.••••••• i ••, x: x:
Lepidocyc1ina (Tryb1iolopid.fna) "j !
·-b8:-Eosf·or'dens'i's'Gresp. :'. :.::.•••• ~~··~i·"."!: . "~' ••
iJ..lePidOCYC1:j.:Jn,a,:0'r;rrYb1i01ePid~na}":;::":"'+'." "
, gippslandica Crespo •••• ~ •.•.••• ' .•• ,_ '.. • • .,....".
,1J.~p'i d·ocYG,:rr.f:j.a:( Tryoli 01elii di:r-ra)" ',' J':", ",

· ;'::.. how'chini'/Chap. & CrespI» •••••••••• ,.. • • • • JL

'Lingtilinri.. c,'ar:i'iiata d 'Orb. j ••'.'. •• O'. oX X
Li:.o.:gti1i:na. costata aro.rb,,: .,..... '/' O'....... 0'.' .,.. %. X.

·Lingu1ina. grandis.· <0uS.h•. :•••' .;••' .', •• " .... : • • . •• z.:. :x:
Lingu1ina 'met:ungensis' Chap. & .Cr.esp. .'..x: x. I x
Linglil,ina ~semin\l(i&l.,Mantk.., .•n.',.,. "<1'01 .O" •• X', X~

Liste,r:ellu'communis .: (,et f.Or13. ) ..' '.' .x::. x.. .x: x:
Li.st.er:ella.:,howc;1'1:il:nt·:Cllsh~ ,.O' , 0•••.... ,. ~.•

Liste.rellavi:c:t6r·ie'rl.si'sGush•. _.' ••' ; ~

,~i st~~:e"~la :'sp~ ;~.~,~~:... - .~.;; ~ O',.:, ~ ',~, ., -::: ~. : ~' .... I x,
Ew.rgi.noP9:l"a vE},r,:Y..ebral:i;s (Q..' ¢" Ch ) ,,'," ~ ~I . ~ ! x.:
wr~rgtnU1:~:na a;'0pr.;Q,C.ostt;!.l:<J.,tri; _stach~ \'; "'I' "~ ,I, '"'."
Ms.rg::.nul~.na oo.s·tD.~aj~.Bat.s,qh) ". n"~, ... : .. ,,, ••

,M:b.rg;Lnq.'ll:n,a gla;b;r.a:'.dQrb..: ', ... ',i·.,. e.'" \1 +. J:I.';:,.
:1(Iars~c)~Gl.la t;r'OC.hUE?,:'.(Brad;r)·. 0. ,-.• It~'!•. ~!;.~
I\(I£l,s,s111na: q).,11trc.ta., (:i3ro.d;'l) • _, .'. e.' ~.~,., .. I: ),;'c ~'. ~.,
Mussi1ina .1apidige:ro.. PD.)?r ......" 0e'o 0 It, 'I. ~J x: 'JE ~

,1\tlASS:t.1:i;p.a , to~ ClU.9:Y'eJ;1f':3i ~ Cl'u:tp:.: ,0, • - ~ '!> .. '. 1;:: ~... ~ " ~ ~
'1Vf;i.,ni~ci4a minuto. (Cha:p~') .•• ,,;,.: \ 1 ,!, t H j' .. ~. • ~

! Nbdo~~~uj6:omo.t:o.;, (ButSCh) ',:. ~ >... t •• : ~ :1' •. ;;
·Nodos'drfd'co~t\iltltG iRehss.'. ;~.: : .' ~ .. :~';I X~ x'
Nod6'snrfu pyr'U'la ,a'Oro. .; .. :" ~ ~. ; .. : ; ~'j •• X~ O'. r

i N~~::{f't~~,d~~~rii~·f~f~~'r·: ~ ::::::': ::1 :: '. ~. !: ::- r
~'NOdo.so.r,~~'s+r,np+e'x S;~lVe '. :.::,;;>; .. ~;~l· .. ;: I' ••
I Nod9.s~rlq.vertebr[J.l1S (Bo.tsch) •••••• , x: :xi:. I .x
I' Nod,OS~f,:to:,;~l?',.\'l,'~·~ ... ~'; .,;: :'.: ~ .',;' . ; : : ::i it' it:' j :it',
i. N~n~:£n .:~et>:~~"s·~j;9uin('{w~.& 3'~) -: ~',~, ~o•• ~ -.1 z" I:
i Nonl,on.:pompll~o.:).q.es (F.& M.) •• " _••••i x" •• i ±"l' ~~niOh v1e~or~-ens'e', ~u.s,ho '. ~' :;: : .. ;' : : ;;j x. ±"':i
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FOSSILS

Quingueloculina agglutinans d'OI'b•••
Quinqueloculina arnmophila Parr ..
Quingueloculina laz'lo.rckiana (d t Orb. )
Quingueloculina polygono. (d'Orb.) ••• ;

Pseudopolymorphina. cfu jonosi C.& O••
Pseudopolymorphino. victoriensis PaI'r
Polystomellino. miocenica Gus:h•••••••
Pullenio. quinquoloba (Reuss) ••••• ~ •• I
Pullenia sphaeroi (les (d' Orb.) •••••••
PUlleniat,ino. obliquiloculata (P.& J". ))
pulvinulinello. tenuimo.rginnto. Chap.,

p"nrr & CoIl. . ••• 0 •• 0 0 0 0 •••••••••• 1

pyrgo unome.le. (Schl,,) • a • ••• • !
Fyrgo bUlloides (d tOI'b,,) :
pyrgo depresso. (d' orb.) .
pyrgo elongnto. (d'Orb.) •••••••••••••
pyrgo irregularis, (d'Orb.) '..•••••••••
pyrgo ringens (Lmn.) ••••••••••••••••
pyrgo vespertilio (Schl.) •••••••••••
Pyrgoello. sI'hc:.erc. (d r Orb. ) .••••••••••
Pyrulilla cylindroides (Roemer) ••••••
Pyrulina fusiformis, (RoemeI') ••••.•••

Operculina victoriensis Chnp.& Parr••
Ophthalmidium inconstans (Brady) ••••
Orbulina universn d'Orb. 0 •••••••••••

Pc~ro.frondic.ul[1.ri[1.he:;'cnae Chapm. ..0.
Pnrnfrondicu~arin sponov••••••••••••
Po.tellinn corrugc.. te. Willm. • •••••••••
Puvortinn flc.belliformi s' d' Orb. • ••• 0 •

Pnvonino. triformis Pnrr •••••••••••••
Plncopsilinn cenomcnn d'Orb•••••••••
Pl2nispirinn contrnrin(d'Orb. ) •••••••
PlnnorbuliIl['. medi terrGnensi s d·lOrb. •
Plc:norbulinellc. inc.equilc."terc:.lis;

(H. A." & E.) "0 •• ' 0 ••••• a , • ~ ••••• 0 •

Plnnorbulinclln plc.nn (H.A. & E.) •••
Plc:.nulr.ri c. pc. tens (BI'cdy) •••••••••••
Plnnulnrin tricc:.rinelln Reuss •••••••
Plct"nulo.ric.. apo 1 •• e D ct" •• 0 • (I •••••• 0 ••

P2nnuliun nriminonsis (d'Orb.) •••••••
Ple.nulinc. knlimnensisPc.rr' ••••••••••
Ple.nulinC'. wuellerstorfi (SchYI".) •••••
Plc.nulinc. sp. 0 0 0 •• G • It & • f) " ••• 0 •••• 0 ••

Plnnulinoides biconcQvus (Po & J.) .•
Pleotofrondicularia Spanov••••••••••
Pleuros,tomella al teI'nans S.chw. .. •••••
Pseudopolymorphina doanoi (Gall.

& 'JVi s s.) •••••••• 0 • 0 0 •• '0' ••••••••••

Pseudopolymorphina doanei var. beau-
mariensis Purn- .

Pseudopolyrnorphina. hanzo.wai Guah..
& Oznvvc.. ••••••••• 0 0 • 0 0 ••••

FORAl'vlINIFERA:,
Nonionella sp••••••••.••••••••••••••
Notorotalia cf~clathrata (Brady) ••••
Notorotalia howchini (Chap.,Parr &

(JJo11 i 'nS:,) .... eo ••••• D • l> • It •••••• 0 •••

Nbtorotaliu sp.nov••• ~ ••••••• oo ••• ~.
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FQR!\MINIFERA I I I r
QuihqueloQ;ulina seminulum (Li'IlllG) ••• I x: !x. I... I .. x I..
Quingueloculina venus ta Karrer •••••• I ... x: I x: ,
QUingueloculllOO. vUI~ariS3 d 'Orb. • •••• Ii x x: Ix I "- I "-! xc

Ramulina globulifero. Brady •••••••••• •••• I,ll' x: x: I' ... II :xr.
Rectobolivina bifrons Brudy vnr~

s:;triatulc.. Gush. X. x: I I

Reophax_ Spa •••• '•••••••••••••••• ~ • • • • XL.". x.x..... 'xX"".'.:.. II x"'",." I :x:. Il'iReussellc. onsiformis (Chap.) •••••••• • " I • ..A. .a...

Reussollc. spinulosu (Reuss) ••••••••• I
Robertina sp.. ."..................... •• x ... I •• ! •• I x

!~: ~.!l~· ~.I;l xl xI
I ~.~ l~· l~' ~ l:x:. :x:.! x I',

1 .... 1'" X,X: x'

:: :: I:: ~l~ ~. ; III, I.. .. I,. :x:.
x: •• i •• ...... x.
..:x:. x

Ba.ro.conurio. italic,Q. (Dofr.) •••••••••
Sherbonina o.tkinsoni Chap• ••••••••••
Shorbonina sp.nov• •••••••••• 0 •••••••

Sigmoidella clogo.ntissimo. (P.& J.) ••
Sigmoidcllc. kc.gc.onsis Gush.& Ozawa ••
Sigmomorphinc. cX:Ll.pmoni (H. A. & E.) .•••
S;igmomorphina fl::..ntii (Cush.) ••• f •••

Sigmomorphina regulo.ris (MUnster) ••••
Sigmomorphina cfcschwageri (Karrer) ••
S,igrnomorphlr:re subregularis PD.rr •••••
S,igrribmorphina vE.I.ughani CusJ"Do & Oz,awa
Siigmomnrphina wi 1.liDJ:1suni (Terq.) •••
Sigmomorphina cfoyabci Cusho& Ozawa••
Sigmoilinn schlumbergori (S.ilv.) ••••
Sigmoilinc. sigmoidoa (Brady) ••••••••
Siphonino. c.ustro.lis; GU2:'1~ •••••••••••

Siphoninc reticulate. (CZjo) •••••••••
Siphoninoidos echinntus (Brady) •••••
S,iphonodosc.rio. his,pidD. (d'Orb.) •••••
Siphonodosaria hispida. var.sublineata

Brady ••••••••• 0 •••••••••••••• 0 •••

Siphonodosarin scalaris (Bc.tsch) ••••
S,iphonodosaria scalaris! vo.r. sepClI'o.ns:

B'ro..dy 0 •••••••••••••••••••••••••••

Siphonodoso.ria subscnlaris VD.r.
parvico s to. to' 8tlSh. • ••••••••••••••

S:phc.eroidina bulloides' d'Orb ..
Sphaeroi dino. va.ri abili s Gush. • ••••••
Sipirillinc. docoro.to. Brndy •••••••••••
Sipirillina innegua.lis Brady •••••••••
Spirillinc. limba.tu Brc.dy v~. tuber-

eulolimbc.ta Chup. • •••••••••• " •••• I ., ••
S;piri llina pec tinimarginato. C." P. & G~ I •• ••

S;pirillina vivipara Ehren. I •• ••
I Sl)iroloculina nffixo. Terq" ••••••••.• I x:
j S1)iroloeuli'rm antillo.rum d fOrb. • ••• _ I •• I ••
ISpiroloculinc. arenaria Bro.dy •••••••• I •• i:z;:
':1. S,piroloc.ulina co.no.liculato. c1' Orb. • .. - ! •• I...
g,piroloculinc. di spa.nso. Cho.p~ & crespo 1 x. !oX:

IS,pJ.roloculJ.no. linneo.nu (d' Orb.) 0.... .::..
I S,piroloc.ulina tenuisepto.to. Brady •••• ..! ..
IS,treblus) boc·ca.rii (Linne) .0 " .x: Ix
I IITextulurio. abbreviate. dfOrb • ••••••• x IX:
ITextulc.rio. agglutinans d'Orb • ••••••• "'IX
Textulo.ria carinnta d'Orb• .••••••••• x ,x

i ~e~tulo.r~o. c?ne.avu (Karrer) ••••••••• • _I x
I 1 c..~.t ulq+:;i.,gLfJ.s t~.",s::;nt......:Br~·=.....=::a'.::Q.Yt.eL-!."..!.'~'..!"W'L!..• .!..~"...!'!..:'~~'~''~""-l..oX:::::..:--;.,..:x.::.'=---,--=x:;:",:..:...:.......:x;::-:..:.---:x,;,;.'-,-_:2[_.'-JJ- I
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Flabellum c:urtum Denn. . .••••••••••••
Flabellum distinctum Del1l'1. • ••••.••••
FlabellwTI duncani T.Wds• ••••••••••••
Flabellum gcunbierienso Duncc;.!l •••••••
FlcbellwTI gippsl2lldicum Denn• •••••••
Flo.bellurll victorio.e Duncan ••••••••••

ANTHOZ.OA

Bactronella australis Hinde
Bactronella parvulo. Hinde ••
Ecionema nowberyi (McCoy) ••

Sil?ONGIDA

Vo.ginulino. gippslo.ndico. Chap
Vtbginulina legumen (Linne) •
Vttgint:'.lina cf.lineari s (Mont
Waginulina vertebro.lis Po.rr
Verneuilino. triquetra (Mtlnst
VQctoriella plecte (Chap.) •
Virgulina pauciloculata Brad
Wj,rgulina schreibersiana Gzj

Uvigerina ampullacea Brady •
Uvigerino. asperula (Gz.j.) ••
UVigerina co.no.riensis d'Orb.
Uvigorinc.. intcrrupt~. Bro.dy •
Uvigerine cf.pigmec d'Orb••
Uvigerino. schwo.gcri Brady ••
Uvigerino. tenuistrio.to. Reuss

Balanophyllia sp• ••••••••••
Bis~ylia adherens T.Wds• •••
Gonocyathus scrobic.ulatus De
Obnosmilia anomala Duncan ••
Gyathosmilia liraecostata De
Cyathosmilia velo.ta Denn• •••••••••••
DBltocyathus stellaris Denn• ••••••••

FOSSIls

FOHAMINIFERA
Textularia flintii Cush• •••
Textularia foliacea H.A. & E
Textularia gramen d'Orb • •••
Textularia sagittula Defr••
Te3tularia s:tricta Gush. • ••
Trifarina bradyi Gush• •••••
Triloculino. circularis Born.

!TriloCUlino. oblongo. (Montag.
Triloculin~ schreibersiano. (ITriloeulino. tricarincta d'Or

I Triloculina trigonulo. (LCJ11.)
ITrochc~ainC Spa ••••••.•••••
·Tr 0 cho.mmi no'i de ssp. • •••••••
Tolypo.mmina vagc..ns (Brc.dy) •
Tubulogenerino. moorc..boolensi

Mopseo.. hD.miltonensis Thomson •••••••• •• ••
IMopsea tenisoni Cho.p. 0... .... ...... .. :x: x:
I Mops eo. Spa (1)...................... : x: x:
i
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Placotrochus deltoideus ToWds • •••••• ' ••
Plo.cotrochus.elongatus Duncan •••••••••
Placotrochus efomo.gnus D.eru1 .
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S.phenotrochus emcercic,tus DuncL"'..l1 ••••• ! .x:: Ii x. x: i·· I •• A I
Trematotrochus clnrkoi Denn. •• 0 ••••• ll x. x x: I • to ' •• I :.IL I
rfrematotrochus ~>,)mpIGno.tus Donn. •.•• •• i •• I' •. I •• ! :x.: I
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Serpula ouyonensl s Chapman •••••••• 0 • j •• ! .. ; •. I x.: I JC I
S)J.l:irorbis heliciformis Eichvmld.• oo •• !.•• ill .. : x: x
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Arachnoides inc.isa'fato •••••• , •••••• ; xi
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Laub 0 •.• ~ 0 0 ~ C I) • 0 0 •• tJ " IJ •• .,. • It • " • SQ. ~ 0 •

Antodon protomc.c,ronomc, Oha1), o. Co ••••• ; ••

CJ.ypens tel'" g ippsJ..o.ndi cus McCoy G ...... i ...
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EchinocyarJ1us spo •••••••• « .... 0 • • • • • •• ••
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Paradox.:echinus novus Lau.be ••••••••••
Phy1lacanthus duncani Chap3& Cud• •••
PrionocidCLris sp... « 0 •••••• ·••••••••••.

Psrumnechinus woodsi Lnube •••••••••••
Psmumechinus woodsi vo.rohtrrnilior

Lovenia forbesi ToWds• ••••••••••••••

Goniocido.ris pentaspinosa Chap.& Cud., ••
Goniocidaris prunispinosa Gho.po& Cud• ••

S~eriocidQris Qustrnline Chap~& Chd. x.: i ••
i
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Acc.nthocello. suggerens (Wo.ters) ••••• •• • • x: x. Jr.! II

AC8.l1thodesiQ simplex (riLcG,,) •••••• ".. ... x X~' x. x:. • x:
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Adeonellopsis c·.lC\vc,to. (stol,,) ••••••• •• x. x x ~ Ii
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I
Adeonellops~s mue~on8.ta._ (J'!leG.) .••••• :•• 'x. ; x. ixi·· !x. t I
AdeonellopsJ.s oblJ.guc. (MeG.) .••••••• !.. x: I. X.' I X IX.' ix
Adeonellopsi 8 s,yrrmletriec. (NeG.) .•••• I'. •• i x Ix x: !x

I Allantopora eonfiniS', Go.nu & Bass. • •• I.·' ..'.. i x: Ii !

j Amphiblestrmn o.rethuso. (dtOrb.) ••••• 1.. •• •• IX

I l'i.mphiblostruD1 eoneo.morntu1l1 VVO. tor S ••• i.. . . .. Ix j
Amphiblostrum gro.no.o Co.nu & Be,s 8,. • •• i , x: ••. x: i

Amphiblos trurn: robustum Me-pI. •••••• It. !:: Ix. ... II'. x I. .. 2C
PJUphiblostrum vo.rinbilo Me-pI. I·' I:. x:

I Aro.ehnopus.in linoe-riG Cc.nu & Bnss. •"I"· Ix x IX. I
A.s;pidostoma airensis L'lapI. .••••••••• 01> •••••• , •• Ix:

! I I'
Bathosella laticella Canu & Bass. • •• ;.. I.. .. ix: I I

BBri~Oe·meberl~dargJ.J.:~ PomOdenundo.eUtlo.a~o.o.tiodreGs· .•••••••• ! •• x: IX Ix I~
. "" J. e;,...... . vv. .• • • • • • •• •• .. • • • •• i" .l\o.

Buffonellodcs bo.eulinn Go.nu & Be.ss'... ... ... I:". x i I
Buffonellodes profu.rldQ (}:leG,,) .•••••• •• X J"- I:x: Ix 1

Bnlbipar" "real"te, MeG. .•••••••••••• ., I" I" ix; I' x i
Caberea do.rwini Busk •• •• I' x I:xc. j'

g~~~~~~~~o.g~~i~~f~~~ (ill~G: )' ::::::: I~. ~ I~ j~ ',~ ~. x.
C.o.loporollo. specioso. l-JlcG j." I·· ix: i 2C x
Cando. foss.ilis; Wnters .' .. "." •••••••••• ,'... X ;.. I x:,i , i
C:c.ndc. inormi S', HeG. •• c •••••••••••••• " •• x: !.. Ix : x
Go. toni cellC'.. hc.stcco. LieG" • ,..... " •••••• ;.. ..! X I
Gelle.rio. nustro.lis MeG~ •• c, •••••••••• lx. JC \ x. x
Collcric. eontigU[~ i'./ieGo .0'- ••••••••••• jX x !x Ix:.
Collc..r~Q d?pre~so. I'tlopl" I:i.e. x: I.. 1

12
;:

GcllnrJ.8. dJ. Vc.rlcc.tc. Busk x Ix x x:
eellc.I'~c. er:orm~s l-ilc.1?L " .. !.. x x j x
CellarJ.a fJ.stu.Losa vlators x., ...: ..
Cellaria gracilis Busk •• H •••••••••••• I:: I x 'x
Cellaria laticolla HapL 0'."".......... ... ! X I·' I··
Cello.rio. rigida MeG. x: I x: X ! X

Gellario. rigid::" lJcl"umplo. Waters 0 •••• X. [i:: 2C !X
Cell8.I'ia rigida venusta hIeG" J.1Oo .... 0" •• .t:».. X. I ••
Cellaria robusta IVlapl. • 0" • •• I... j x
O:ellaria tumida Ma;pl~ •• II x: •• i x.
Cellepora birndiata Wators x. x IX
Gellepora coronopus IJi.Edw x x: IX:
(j;ellepora :Lossa' (Has1rvell) ••••••••••• x.. x. x: x
Cellepora tridentieulata yare

nunnl1ularia Bus·k ••••••••.••••.•.•• 1O •• .. •

Chaperia annulus: (lYianzoni) .. •
Chaperia e;)rlindriformis, ('Waters) .••• ,. .. x:
Ch~astosoll: d~.cd~la. (~CG.) X
GhJ. as tosell .... g,-cbrJ. elJ. D.to.ch ••.•••••• x.
Ch~ns~osell: ~~:os~, G~~u & BuSS. • •• "/.. :x:
ChJ.as Goselle.- 1;V,-_ Ger oJ. 0 Gaeh ••.•••••• " .• I ...
C:oneseharellino.. eo.neellc.to. (Busk) •• 0 •• I x:
Coneseho.rcllino. philippinonsis (Busk) x ! x:
C01"'buliporc.. or no. to. I!IcG. xL ••
C;ostaticelln bonoeostc.tcl (Lev.. ) x Ix
C:ostntieollcl lc.tifrons (McG.) 0 IX'
GostQ.ziD. longirostx'is (LieG.) 0....... ....
Gostazia produeto. O':leG~) .•• 0 •••••••• , •• j ••

Craspodoz.oum elongatU1l1 Cenu & Bass,,, •• I.. ! ...
Cro.spedozoU1l1 rObOl"'o.tlJlll Hincks: ·1·· I..
Cro.teropgra. po. Jeulo. (OWntor s) ~,_'_'_'_'''_._"__• _".....1_·_'.-.1.!,_x_··--=-__J-----,.__-J.-_....:-._-'-

...



Cttnu & Bc~ss.. 0 •••• 0 •• 0 •••••• 0 ••••

Gephyrophoro. lJilol11011urio. 8;o.nu & B..o.s-s.
. Gigo.ntoporo. eribro.rio. (MeG~) •• ~ ..... o

Gigo..J2toporo. hys trix: Ganu' & Bns&. • II ..

Cribrilino. triserintn C£.mu & Bess••
Crisia c~eropor(;'.. BuS'k •• " < ••••• ••••••

Cris,.io. mc.erostomc; lfleQ-:. • ..
Crisic. tenuis MeG.. • ••• 0 ••••••••••••

Crisuliporc; sp. • ••••••••••••••••• 00

CucuIIiporo. tetro.sticho. MeG• •••••••

DDko.rio. cro.ssociree. Gc....'1U 2~ Bo.ss.. • ••
Deontoporo. moorc.booJ.onsi s Ho.II •••• to

Dic~s/co:porCc, diseoide[~ ],IIeG" 0 " ..

Dias.'topor.[L torquc.to. (Kirl-cp.) •••••• 0

Didymosellc; Inrvc.Iis; TAcG" ••••••••••
Discofaseigera tubu:.ifera MeG. • ... " ..
DitaXipora internodia (wnters» •••••
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Reterop-oro. pisiformis MeG" 6

Hi aIiDt opor 0.. Iiversidgoi ('r. Wds.) ••••
Hio.ntoporct monoceros Busle ••• 0 ~ "

Hinmksina geminata (Waters) 0.".0 fo

Hippomenella abdi tao (MeG.) ••••• " .
Hippomenella l'barirostrato. c;. & B•••
ffippomenella reetilineato. (MeG.) ~ ••
Hippomenello.· ru.gos;a (lrlalplo) .•••• " 0 ..

Hippoporello. tGstu (Canu &: Bass.. ." ...
Hbrmcro. diffuse.. MeG~ •••••••••••••• 0

Eornera foliacea MeG... ~.o .........•
ffornera fI'ondieulatc. VleG.. • o.

Fnseieuliporc fruticosa MeGa .
Fenestrulinu pro.etextn Cnnu & Bass••
P,' I'" b . I'" ( ',IT G )I,~gu c..,r~Cl or J.eu ~. \bC <I ••• " "(I

FiIispo..rsCL eoncinne. IiIc.Lpl ~ II

Pili spar S::.l or c~keien8i s stole ••••• ".
Floridinelle. [Lustrnlionsis Co &: B.~ ...
Rloridinella depressa (MeG.) •••••• 0

Frondipor a paImo.ta Busk ...... ".,; ••• "

EIIisinidra profunda (MeG.) " ••••• ""
Elli sini dra pyriformi s, Cnnu & Bass...
Etnballothecn. nngus to. to. C:o.nu & Bo.ss;••
Emballothecamamillata (wapI.) •••••
Ehtalophora australis; Busk •••••• 01) ..

Ehtalophora. longipora lJleG~ .0 "

Entalophoro. puneto.tQ MeG•• ~ ••••••• 0

Eseharoides ereetus; Go.nu & Bass•• G Q

Exoehello. grcmdi s Gnnu & Be,Em. .. ••••
ExocheJ.la gro.nulatc. (MeG,,) •••••••••

IBRYOZOA

Iely,·· b .l' . d' '. (~-"1 1 ),il.-J. rJ. arlo. ra laTa \,~\:10..L.. • ••••• 0"
I Gribrilina ~ornuta MeG. . •••••••••••
II Gr~br~l~na eras~ieoI2.~s CD.nu & Bass.

CrJ.brlllna dentl}?Oro. Waters •• 0 •••• 0

I Gribrilinc. elevnto. MeG. ..0 i> ••••••••

Cribrilina termino.tu Waters ••••••••
Cribrilino. terminatn vo.r o eoronnto.

•
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• • • • • • •• x

Lccerna. eonvoxc:. HeG••••••••••••••••••
LokythoporQ hystrix MbG••••••••••••••
Lopre.lio. be.irnsdc.loi Wntor& •••••••••
Leprr.lie. e.ontinuc.. 11eG. ••••••••••••• ••
Lepralia filiformis (We.tors) •••••••••
Loprnlia gil)pslC':.Ildicc. Wnters; ••••••• ••
Leprc.lio. nodulose. MeG. •••.••••••••• ••
Leprnlin obliqua MeG••••••••••••• 0 •••

Lepralia perforata MeG•••••••••••••• ,
Lepralia quac1ra ta HeG., ••••••••••••• .,
Lepralia spatulata Waters •••••••••• IX
Lepralia subimmer sa LIeG. • •••••••••• I ••

Lcpralio. valle.. ta lieGe •••••••••••• , ••
Lepre..lia vcrmieulari& MeG••••••••••••
Lichenoporo. austrc..lis I"LeG.......... .,
Lichenopora hispide. Flem•••••••••••••
Liehonopor~ porosa MeG•••••••••••••••
Lichenopora radiata Aud•••.••••••••••
Li ehonoporc:. wilsoni (BeG.) ••••••••• ••
Linio~oa laevigata waters ••••••••••••
Liriporo. bicolor HeG. •••••••••••••• ••
Liriporo. fasciculate. MeG•••••••••••••
Liriporo. suporposito., MeG•••••••••••••
Lunu.litcs eo.naliculata MeG••••••••• x
Lunivli tCSi pc.rvifJwlla, T. Wds. • ••••••• x..
Lunuli tes, rutellm. '1". Wds. ••••••••••• x

Wlaeropora elurl{ei (T. Wds.) •••••••••
Macropora crassntinEil (vVaters) • 0 .....

Maeropora cribrilifera Mapl••••••••
M:eeynoeeia eylindrica Canu 6: Bass-, •
Meeynoeeia proboscidea (M.Edw.) ••••
Meliceri ta aeutimarginata IJlcG. • ••••
Meliceri to. angustilobo. Busk •••••••.•
Melicerita sorrontao Chap. & Cresp.
Membranipora cyclostoma MeG••••••••
MembraniporcL deli catuln Busk •••.••••
:Mombraniporo. dentata Waters ••••••••
11cmbro.niporo. dcpr ossa MeG. • ••••••••
Mcmbranipora elliptiea MeG•••••••••
Membrnnipora gregsoni MeG••••••••••
.Membranipora intermedin Kirk •••••••

r~ . FOSS~~ ]~l::::tIKl I

I BRYOZOA.
Hornera. frondiculata yare aperta. MeGI
Hornera promiJ:iIens:-, MeG. • •••••••••••• ~

Hornera. suletlta MeG., •••••••••••••••
Hornera striata Staehe ••••••••••••• x
Hbrnera tuboreulata lieGe ••••••••••• ~

Idmonea c.oni'er ta MeG. . ••••.•••••••• 1
ldmonea eontorta Busk ••••••••••••••
ldmonea divergens MeG•••• ~ •••••••••
ldmonea ef.filiformis Cunu & Bass•••
I.dmonea geminata MeG•••••••••.•••••
ldmonce. ineurvc. HeG. • ••••••••••••••
lCLllonoa 10.tC1 MeG. • .
ldmonoe milneana d'Orb••••••••••••• k k

ldmonar. semispiro.lis IiIeG••••••••••••• x..
l<irnonoD. trigolillo. MeG. ••••••••••••••• •• x:

•

•

•
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FOSSILS

Membranipora maerostoma (Heuss) •••••
Membranipora margin8.ta MeG••••••••••
Membranipora perfragilis MeG••••••••
Membrnniyora poreellann Mo.pl•. , •••••
l\~embro.niporo. scul:gtc lJleG. • ••••••••••
Membrnnipore. stricto. MeG. vcr •••••••
MembrCLniporello. tenuieosto. MeG••••••
Me~pee. alternate. MeG••••..•••••••••
Ivlenipae. linacte. McG. • ••.••••••••••••
Mosonon hochstetterinno. (Stol.) •.•••
Metrc.ro.bdotos monilifoI'um (M. Ed1lv.) ••
Mo:troporiollc. trc.nsverso. (MeG.) •••••
Mctroporiolla sp. nov. • ••••••••••••••
Mi cropor c. c o.r i nc. t c~ Mr.pl. . .
Microporellc. mC'.croporC'. Stole ••••••••
Mieroporelln spicate. McG•••••••••• ~.

Mueronellc, o.piculc.tn Mct1f ..
MucronellGolongo.tc C.& B•••••••••••
Mucronello. irrogulnris Mo.pl •••••••••
Mucroncllc. teres }/leG. . .

Nellie. oculc.tr~ (:Gusk) • D • 0 • • • • • • 0 • • • • • • x. x x x
'"

Omoioain elongc.t~ C.& B. ·........... • • • • • • x x X

I Oti onellc. cupolc. (T. Wds. ) ........... x- x x x x x
IOtionollc. cupolr. vnr. &pir[~lis C11c.p. • • • • • • • • ill • • x-

lii !IPnchystomc~rio. lxcrvipunctc. Ii'ICG. • ••••• ·.. • • xIPnlmi collnric. m[tgnr. G.& B. • • • • • • • • • • • • ·. • • x x
Pc.lm~ccllC',r~n qU~~dri~ro~s ~~cG. o ••••• • • • • • • x x

I ~e.lr?l cellc..rlC'- unl SorH~lls. 11K.pl. • •••• • • ·. ·. x
I Porlst?mclln ~r~.as~r.ns ..\Hlncks) ••••• x x x
i Potrr:~lJ.allr.. bl-ln<HSC. ~!\JiCG.) •••••••• • • ,. • • • • x
I Potrc..liollC'.. corrugc.tr, 'lJr'.. tors) •••••• • • x x x x.
Petraliolla denticulo.to. G.& B. • • • • • • • • • • x
Petraliollo. trnctifora C.& B. .~ ..... • • • • • • x
Phylactellc, chc.pmo..ni C. & B. ......... • • • • x
Phylo.ctollo. ·001"080. McG. ••••••••••••• • • • • • • x
Plagioccio. p~~tinc (Lnrn. ) • 8 • • • • • • • • • • • • • • x:
Plo..gioeciCL .sp. ....................... • • • • x , x
Plo.gioporc. disti eh[: MeG. • 0 .• • • • • • • • • • • • x. • • x
Porello..·bo.culinc. G.& 13. a • • • • • • e , • • • • ·. X X X X

Porello. eontre.li S (Wr~tor s) veX'.
lc.evigc..te. MC',pl. • • • • • • 0 • • 0 0 0 • • • • 0 • • • • • x x

I

Porallo. cylindrorostris G. & B.I " .. " .. .. . ·. x
Porallc. donticulCLtc. G.& B. •••••••••• • • x • • JL X

• IPorallc. excc.v". tc. C.& B. e • • • • • • • • • • • • • • ~ . • • x
Porolle. obliaue. (MeG. ) x- x. .-

••••••• ,* '.' •••• • •
Porello. oporculD.ta c. & B. o '•••••• 0 0 •• o • • • x. x x X

Porella punctc.to. MeG. ~ .............. • • • • x
if Porolla rhomboido.lis Mapl. x x x x xo • • • • 0 • • • •

Porollo.. tuboroso.. C.. & B. • • • • • • • • 0 • • • • • • x. x x x x
Porine. coroncto. Reuss • • • • • • • • • 0 • • • 0 • • • x x x
Porin:::t cr i br C.r i [~ I\lcG. • • • • • • • 0 0 GOO a I • .. . · .. ·, X

Porine, grceilis (MeG. ) • • • • • • • • • • • • • • JC X x- X x. x X

Porine. VOl" tobrc;li s 8tol. 0.0 ••• 0 0 •.••• • • x x x x x
Pr 0 s t omc,r in gibboricollis HeG. • • • • • • • • • • x- x

Rnrnphonotus lusorius (Wc~tor's) • • • • • •• • • ·.. • • • • x:
Reteporo. c.ciculiferc. lieG. e ••••• 0 •••• ·. • • x: x.

._--
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FOSSILS,

sm~ttiIillellu tc.to~ vnr(l tubu1osCi. MeGe

J3.RX.QZOA
Retepora beanisna King •.••••.••••••
Retepora corioensis l!i:eG••.••••••.•• 0

Retepora fissa. MeG. . •••••••• 0 ••••••

Retepora rimata Wators •••••••••••• 0

Reteporn sehrtnpporonsis MeG••••••••
Rote~ora subimmersn MeG••••••••••••
Rotepora tosscllo.tc. vCLr·. bonomuni to.

Flincks 0 ••• G •• " •

RhynchoporCl longirostris, Hincks.••••
Rhynehopora bispinosCl Johnston •••••

hs~age
Substage_.-_........._-----------_.-

Sichi smoporcl gr c,nurn Hineks • I ••••••••

I Schizollozoon pormuni t1lllTl, IVIeG.
i Sehizolo.vello. phymntoporc. (Rouss) ••
j S,chizomc.volIQ mo.rgino.tc. (Mnpl.) ••••
! Schizomnvollo. plngiostomc. (MeG.) •••
i S,ehizoporollQ eLlatn MeG. • ••••••••••
1, Sehizoporolla bombycina Wators •••• 0

Schizoporollo. burlingtononsis
(VI[o~ tor s:) 0 d ••••••• ., • 8' ••• 4 •• ~ •• ([i ~ 4J

Schizoporo11c. eoeilii (Aud.) .••••••
Sehizoporella elypeatrr c.& B•••••••

j Sc.hizoporellQ grc,ysoni (MeG.) ..
Sehizoporelle. granulate. MeG••••••••
Schiz,oporoll8. his'pidn Mapl•.•••••••
Sehizoporellc. le.te. l.!I.eG. • ••••••.••••
Schiz.oporellct ni tens, }!.LeGo .•••••• 0 ••

Scbizoporello. or"bi eulifore~ e. & B. • e

Sehizoporollo.. pus tulose, G. & B. •• 0"
Sc.hizoporollc, str,ietifissCl MeG. •• e ..

Schizoporella submersa Wators ••••••• o'
SehizoporellCl tonuilamolloso. C.& B.
Se..rupoeollar 10. cren.ulCltu l\lIeG. •• s •••

ScrupoeollClria Spa •••••••••••••••••
Scutieollo. gippslcU1dice, S.te-eh •••• 0 to

Scutieello. lo.te. Sto.eh ••.•••••.•••••
Seuticollo. mc,rgino.tc1. (Wr:,tors) .•• o. "
Seutieo11c.. nobilis' (M.eG.) •••••••• 0.
ScuticollCl vontri cose:. (Busk) •••••••
Beuticollo. urnuln (MeG.) •••••••••••
S.olonc:.rin come.inno. To Wa.s. • •• 0 ••••• (l

Selonnric. erib:rosC'. MC'.pl••••••••••••
Solone.rio. mo.cule.tc Busk •••• 0 •••••••

Bolono.rio. mo.rgin8.tc. T. Wds, 0

Solonc.rin marginnta vc:r.lueo.r.r.s NLeG.
Solone-rio. pun:.c.tc,to. T.• Wds. .0 ••••••• 10

sm~ tt~nc. bi~inu['.~o.(~~~pl.) •••••••• "
Sm~ tt~n.o. br~brnrHl (rilCGo) .•••••••••
Smi tti.r:ID. e10ngCltCl M:eG., .••••••••••••
Smittim:u modosta (MeG.) ••••••••••• 0

Sm~ tt~nCl pra~elD.rn (tiL:G.) "•• 10 • • • • • •• I ••
Snu tt~no. ret~eulD.ta. (111eG,~ .
Sm~ tt~.ra;Q ret~eu~Clt:::. ven', e~l~ool~ UcG"I ".
Sn1J. tt~J..l:l<.'1 rot~ QulQtc. VD.r .. nl t~ de. MeG.. ••
smi t tinello. mo.gno.. G. & B. I ••
smittinelln porroeta (T.Wds.• ) .••••• ! '. •
SIni tti.rJJ.ello.te:. tei (T. Wds'41) ..... 0 •• " 0 I X.

& •
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(To.te.) ••••••••••••••
(Tate.) .

FOSSILS I stnge' Kl 1m I ,B~' !Jilm IJ\lm

, ~-.;;S;"",;,'UbstC'.0'C _~$~II!
~rowA I I I , I
Spiroporc. verticellc.tcl (GoIM.) ........ .... x X I X x i x: x
Spiroporin:..'i. tubulif'ercl (MeG.) 0...... .. . .. .. .. .. x x: i:Z:
S;tcunenoeollc~ f'usiformis, G. & B. .. • • • x: x: X x:
S:tago.noporel12 d.c.J:1.I:L..'i.nti L!r:o.pl. • 00 •• • • • .. .. " • • J.[

st0gnnoporclln IC'.torc.lisLlcG. ••••••• " •. • • • • x:
S:togo.noporollo. mc,gnilo.bris:, Busk •• 0 ..

Stophcmosolln strictif'issG. (MeG.) ..
S,tr-ophiporo. hnrvoy:iL (Thomp.) .
HtrophiporLl 10.to. lleG. •• 0 • 0 0 ..

.j--------

T.ec;ticC'.voC'. sehnc..pporonsis IfleG. •.•••••
TelclJOro.(Suporc.ytis)digi to.tu (vVo.tors)
Totrc..plnrin nus trnli s: T. Wds:. • •••••••
TotrCtplQrig f'ilif'ormis' Wo.tors, ••• c.«.

T~lamoporella gracilis waters ••••••
I Thal~?porel~til rozieri var. longi-·
I S.olJr J. Q. t til (.lilap1.) •••••••• ••••••• 0 • •

I Tremoporo. ro.di ?i~ero. (Hineks) •••••••
! Tremoporo. str:urm.nls', C. & B. • ••••••••••
I Tretosina ureif'ero. G.& B••••••••••• 0

ITri?onOp0rn vermicula~is IfJ..UJ?l., ••••••
! TUb::Lporello. elevo.to. (Wc,ters) ••••••••

ITubiporello. mCLgrrirostri s, (IvieG.) •••••
I Tubucello.rio. eerooidos, Ellis, & stol o

I Tubue.ollo.rio. mQrgino.to. I'!leG. • ••••••••

!W@lumello. doprosso. C. & B. • ••••• co ••••

I~~neuI~riQ gigNl.te~C;. & B. • •••• ~ .....I'1'1 t tnt1cellc, enornu " (11£\1'1.) •••••••••

I BRACHIOPODA

I Al dingi a pumula
i Aldingio. woodsi
! A.ldingi0.. a~. • •..••••• 0 •••••••••••••••

B.oueho.rdio. sp'. • ••••• II • • • • • • • • • • • • • • • o.

Cryptoporo. o.cutirostrum (Cho.pQo) ...... x'

x

x: 'x
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x
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.0.• O'

" 6

• •
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·..
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·..

·..'Mhgadino. compte.. (SOW.) ..
Mc:.gnd.inella:. Vl:OodsiaXl<.':'. (To.te) ..
Wllilgello..nifiX, corioensis iHc-Coy .

'Magellanic. f'ureata (To.te) •••••••••••
Magellcnia garibcldiUilQ Dav•••••••••
])JIQ.gello.nio. gro.ndi s T. Wds;. • ••••••••• ~

MD.lleio. portlc..Ilclicc; (Cho..p.;) .
Megt\thyris· ilr9.nov. .. 0 ..

IllElit'ro.vio. eatinulif'ormis: TClte '•• it ..

Murrc.vin f'lindersi (Ohnp.) 0. 0 0 o.
Murrnvin tric.ngulc..ris; (TCl..t@): ..

stethothynis; ins-oli tal (Tate.): ..

Terebratalia. to.teana Cr. vVds,,) ..
Terebru.tulino. suessi Hutton 0 ..

Thoc:idLium Q.ustrale~ Tntc < (j

•• I J.[.. ..
x-
• •

gELECYPODA

Aloidis(Notocorbulu}coJti (Fila.) ...... I X

Aloidis:,(Notioc.orbula),ophttmillo. (TC.to), j X.
,------~-----''---_-.:..._-''--_....:.._-;.....--l
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Bo.ssino. po.ucirugc.tn (Tate) •••••••••

Cnllnnni ti s cC.inozoi cus (T. 'dds.) •••
CC.rdi to. kc,lirJnce Pri tch••••••••••••
Gnrdi te. s.,orrenteco 011c,p. &: Crosp. • •••
CIl.rdi urn sp. nov. .• 0 v •••••••••

CCltelysir.'.. propinquc. ('I'. \!ds.) •• 0 ••••

tDhe.IlICL lc,melliferc~ (T. Wels.) •.•••••••
Chlc.mys c.ntio.ustr o.lis (Te'. to) •••••••
?hl~cmys ~linders~ (To.~o (~ ••••••• o' ••
ChL.mys foulchorl (T.livd",.) •••••••••
Chlm11ys cf.koilorio.n[~ Crespo •••••••
Ghlamys meringc.o (Tato) .•••••••••••
(Q:hlmllys murr[~yc~nus T[~to ••••••••• " ••
Chlcmys pro.ec~rsor (Cho.p.) ••••.••••
Chlamys sturtlo.nUS (Tate) ••••••••••
Clausinel1~ c.llporti (ToWds.) ••••••
Clo.usinello. multit~onio.to. (Tate) 0 ••

(c;lnusinollc su'brobor2to. (Tc. to) .••••
(Q;ondylocc,rdic. tenuicos ta tc~ Chc-~p. &

GC:.b. • •••••••••••••• _ 0 ••••• 0 •••••

~tenc~usiilla atkinsoni (John.) ••••••
GJucullaeo. corioensis McGoy •••••••••
C;ue:ul1[~eCL corioensis vc.r.prc:':.elongC'.

S,ingl. • .......•................•
Cuno. conc·entricn Hedle;y ••••••••••••
Cuno. del to. (Tc.te & Mcy) ••••••••••••
CUlla 1amellata Tate ••••••••••••••••
C,UllC. mul ti1['.l11el1n Tnte •••••••••••••
~Uno. pc.rticu12 Hedley ..••••.•...•••
CunC1. poli to. Tete ••.•••••••..•••••••
Cunn r·o.dio.. tQ T['~to •.... 0 •• 0 0 • 0 •• 0 •••

Cuspidnrio. 2doln.idonsis Tn.te •••••••
Guspidaric. subrostrnta Tate ••••••••
Cuspidaria velicata Cho..p.& Crespo ••

stage Kl! Mn Bad. ,-..::.J;,;;h~·"!iPAn__' ..~
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PELECYFODA I I
Aloidis(Notoc.orbulahWXidata (Tate) I x ! ••
Anor~1ia tatei Ch:p. &.. ~ingl. • ••• o. • • x. I x.
Antlgona cognat<.., (PrllJch.) •••.••.•• x
Antigon~ dennanti (Chop. &. Cresp.) •• x i
~ID~~gOna ~~m?~p~lo~l:Y:l~,,(Tnte) ••••• x. i:if.:
"u1tlgono. olJrlu.tls.::>lr,1". -,-".te ••••.•••• x 1

J'J!. .cn BCl.rb.o.tie..jC011ep Orc.ceo. (T.c~te) .•• x II X~
MCe. Bc,rbc.tio. c.onsutilis To.te ••• .,. •• x
Arce. Bc.rbl'.tie. crustc.to. Tnte ••.••.•• •• I x:
Arcn Bc.rbc.tic. dissimilis To.to •••••• x.! x
1~c~'B;rb~t~;)~~.li0o.tel~2, T~:e ~ ••• x
l~c<.. K.rbutlc.)JI11croUndulLc Chc.p. <X I

Cr a~p x· I\JQ • • •• G •••• 0 ••••• () • • • • • • • • • • • ~ I ••

Arcn(PIC'.gi['~rcc.)cc'cinozoicf'.(Tete) ••• ..1 ..
i

x: I

~·I ~
x. , •••

•

Dimyo. dissimilis To.te ••••••••••••••
Dip1odontn bc.lcombensis Pritch• ••••
Divc.ricello. dentc-.ta (Tc.te) •••• ., ••••
Divaricellc. Spa ••••••••••••••••••••
Dosinio. densilineQt~ Pritch• •••••••
Dosinio. grayi Zittel •••••• 0 ••••••••

Dosinio. johnstoni Tate ..

• •
• •
x.
• •
x
x

• •
• •

• •

xix
•• j x

i

I
i
i

• • i·'
I
I

• •

• •

Ebtrigonio. semiundulnto. (McCoy) •••• • • • •
'T"t
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etta To.te • G • 0 • 0 ~ • ~ 0 • b 0 X X. X .. . X: X
es) sp. o • • t. e • • ~ 0 • • ~ ~ 3 X:

ubmultistrio.tCi. (Tc.te) .X i
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o.nCi. To.te Q 0 ~ e • 0 ~ • • • 0 0 e x: x !
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io. Pri tch.
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lJ:k'1C tro. howchini
Meretrix cburne
Modi 010.. e£'. ndel
Monto.cutc:. seric
'MYochcuno. trnpoz
Myodore. brevis
Myodorc, c.~orrugc.

1J)[.Lyodorn go.briel
JVlyodorc. tenuili

Neolepton novo.e
Neotrigonic: c.cu
!Neotrigonic.. how
P\loto~;treQ ~Ci.rdo.
INUCU.LCl kc..ll1nl1o.e
INi~culn toni sani

INUeUID.nc. el'lc-pmoni Single ~ X

NUctJ~o.no.. cre.ssn Hinds ;" X
!NuculD.no. fontinL'.lis: (pri tch.. ) 0

~Hucmlc.no. fortis (Hodloy') ••• o. " z,:
:Nuculnno. milio.cec. Hedley ~ ~ x
:Nucule.no. v Ci.go.ns; ( To. te) .x.
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Lepton trigonul
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Limopsis ehCi.pmc.Il
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INuculc.no. vioodsJ. (To.to) ••••• • •• • • • • ••• i x.

lostreo. o.ronicolo. To.to •••.••••••••••• ~x
los~~c~. ~~otidoidOO' Tato ••••••••••••• 'I' ~".
f 0 S vol 0 \.... 0 p. ••••• D • • • 0 " • " • 0 • • • • •••• 0 •• X
I

!Pc.nOl) 0 orbi tee Hutton ••••..••••••••••. ~
I p"'nope (")I' <..~.... ' D 1:' •• 0 • 0 • • • • • .. • 0 .. • • • 0 • • • 0 • • •• ••

I
Ph.~lob~-ro. b~~nnrd.i. ~:c.to •.: •••••••••••••
PhJ.lobyro. cf_ CUbOldos VOJ:CQ ••••••••••

lPlctcuno...nor.1in Dollo. TC'~to ••••••••• 0 •••••

IPronuculC1. rJol"'undL:mc, To.to ••••••••••• x:
IPronuculn sornistrinto. To.te •••••••••• x
!Propoledc'.. huttoni (T. ·VIds.) •••••••••• x:
!Protocc.rdio. o.ntisouigro.nulo.t~McCoy••••
!Protcico.l"'dio. hOrJirneris To.to •••••••••• ~IPl"'Otocc..l'"di0. ol"'ni thopotroni co. Oh0.1). &
~ Ca: 081). • ell _ • 0 ••• 0' It .. 0' ••••• 0 ••••••• G, ••

:PteI' in (IvloloEgl"'incl) crc.ssi CC'.l"'dio. (T.e.te), x

!So.lnputiuLi o.bbfievic~to. (~J:1['.to) .••••••• / x:
\ So.lD.~QutiurJ eomr.lune ('rCLtO) ." ••••••••• 1x:
; SCll"'Optr'. obolellc. Te. te 0 ••••••••••••• 0 I'·
!S~~1C~e krs.:\~so~ (I:~C~yL~' x

I
S"J.pt~for .L oneotr:.tUl.I, h.te ~ •••••••••• I ••

Serrlpccton yahllenS1S (T. ",vds.) ~ ••• 0".
;Serripecten yahlionsis val"'. SOQi-
: laevis, (NicGoy) •••••••••••••••••• '1'.!Hpondylus baileyanu~ Cha~)........... ••
: Sj)ondylus gu.edcropoldos elcCoy ••••••• ••
iSpondylus psoudorCLrlulus HcGoy ••••••• x~

\

l
i~ellina o.equilatol"'o. Tate 00.".0 ••• "x
Tellinn nlbinelloides To.to .0 •••••••• Iix:
T II ' n' T ~ ~.. e . ~nn. rae.so l auo •••.•••• 0' •••• 0' " ~:

lTorodo sp••••••••••••••••••••••••••• x
\ Trigonia tubulifora 'rc1.to •••••••••••• 1x
I '
I i
iVenerico.rdin cLllvn (~r;·.to) ••••••••••• Ix:iVcmericGrdio. COl'llpnctn (Tnto) .•••••••• JC

i
Vener i co.l'" die. o.eli (i1['; tulc. (Te'. te) •••••• ••
Venel"'icardia. dOl,)l"'Ossula.ta. Chap. &

I
~ e 3p. ••••••••••••••••••••••••••• x,:

Venel"'ical"'dia gippsla.ndica Chapo&
j . C.resp • •• (JO •••••••• O •••••••••••••• ,X'_

V?ner~cal"'d~a gracilicosta.to. Cr. V/ds.) I.'
Venorlcardlo.. l)olyneLm Tate ••••••••• 0' ..
VeneriCCll"'dia. sc,gbros_CL (Tate) •••••••• , x~
Venericardia spinulosa (Tate) o~ ••••• ~
Vonericardia s~inulosQ vo.r.dennroxci ;x

Cho.p. & Cresp. • •••••• 0 .. • • • • • • • • • • i
Venerical"'dia sUbcompo.ctn Cho.p.&

l)J,rosp. • ••••••••••••• o ••••••••••• f:. x:
V'enericardia. tri'gono.lis (rrate) ...... 0: x.
Venorupis paupertina Tate o •••••••••• i x

Zenatiopsis angustnta Tate ••••••••••• x

§..QiD?HOPODA
.Caq.ulus sp. • •• 0 ••••••• o' • o •••••••••• x:_____._w _
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GAsrrEROPODA
I,
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},nc.illa hebra (Tate) .•••.•••••.••••• !••
f',nc.~ll~ ligat~ (T~te) ••••••••••••••• I~
lmc.J.lld oryct ... (Tu.te) ••••••••••••••• x.
imcillr, po.pillc.tc.. (Tc.te) •••••••••••• IX
Ancillo. pS8udo.ustrc~lis (Tate) ••••••• ' ••
Antiphc,liurn rnUlleri ·(To.te) •••••••••• ::z:.~
Apiotoma bassi Pritch•••••••••••••••••
Argobuccinum maccoyi Pritch•••••••••••
l~stele sp. . •• _ 0 0' • ., •• (I - •••••••••• • • •• J ••

~sxhen~to~~ consu:~lis T.Wds••.••••• 1 ••
l,~s:~r~o~, ~~tor (T. da.s.) •• ,••••••••••• °

1

' ',.,.
,8..strL.'IoC(,..l op•• G • if •••• 0 II. " ••••••••••••• A.
Ataxoceri thiu..'11 concatenatum Tate •••• , ...
L.uli cn weI eli .CTo Wds;.) x:
Lustrodrillio. docomcosto.ta Ludbrook ! x
Aus trocll'l~ll~a kalir;1I1ClO (Pri tGlh.) •••• j x
Austrodrlllla truclduta Ludbrook ••• oj x

Bankivia howitti Pritch••••••••••••• /x:
Bo.thytomo. pritchardi To.te ••••••••••• jx
Bo.thytoma rhomboidalis T.Wds ••••• o •• ! ••
Bo. thytorl1o.. sp. • e _ ••• 0 It 0 ..... e ••••••••• } X~
Hi t tium turri tolliformc (hngns) ••••• i •.
BroolculQ singlotoni Cho.p. & Cresp••••• ! x.
Buchozio. hemiothono (T. livds.) •••••• 0.: ••

1
_...:8;:;:,.'t~ao:::.t;~e~---i-'tK=l=-+l .J;;.Ll:!:"in..~_--o!=~,---_~,,-,-t----->-i'

i, ---:.-Subs tago

Galliostoma somiornccta Chap. l. ••••••• ••

SCAPHOPODA

Dentaliwn(Episyphon)tornatissimilln:
11a. t o. " • "" ••••••••••••••• 0 • • • • • • • •• x-

I Dent~lium{FissidentD.liuD.) lJ.lontolli I
ZlttGl .• 0.0.0 ••••• 0 ••• 8 ••••• 0 •••• 1x:. ; x.

Dentali um (Laoirdonto.li urn) lo.cteolum: I '
, ~nt ~ 0"':,' ~ • • •. ' : • • ~ • • • • • • • • ~ • • • •• Ii JL !

Dontallum (L<.-,olrdonLClllill.1) largl- ,
<ilroscons TLlto 0 ••••••••••••••••••• x x.

Donto.liur.1 (Lc~oirdontCLliuJ:1) sub- I

fissura Tnto •••••••••••••••• 0 •••• :;'L Ix'
DontqJ.im:r (Pm·r:dontC'.liur.1) CLrC'.tW.1 j

To.to 41 •••••••• " •••• iO • .. • • • • • • • • • • •• :if:. t., x.
D.en~nlium ~pc~adentGlium) Intn- I ' :

SUlCo.tur,lTc..te •••••••••••••••••••• x I .
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Chc.p. & Gresp. • •••••••••••••••••• j'" i x I"
POLYFLACOP!!QM : I· I
ACD.nthochi ton s'p•••••••••••••••••••••• l •• I :z:.:
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Afossochi ton S',p. • ••••••••••••••••••• J:L IX , .,
AfoS80chiton (Tolochiton) dendu8

Ashby & Cotton ••••••••••••••••••• ·'1 x i
Lepidoplourus sinervus Ashby &: cottonl x. 1

Oochi ton hc~lli Ashby •••••••••••••••• •• I) ..

Protochi ton grc~nulosus (Ashby & Torr), X i:x.:
Protochi ton sp. ••••.•••••••••••.•••• x. ~
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FOSSILS

Siube,to.rro

!C'clliostomn Spo •••••••••••••••••••••
i lCnllios,tomn sp"nov• •••••••••••••••••
;Co.lyptro.oo. Bubt2bul2t~TQte •••••••••
; C'UlyptrclOn unduln to. Tc~te ••••••••••••
; Gnlyptropsis ill~Qchnoidos Tnte •••••••
j Go.ncollC'.rin cnpille: tel 'lin te ••••••••••
•Ctmcolla.ric:. oxnltC'.t[~ TL~to •••••••••••
i Cc.ncello.ric:. plntypleuro. Tc.te ••••••••
1~U1cDllnriQ w~onensis Tete ••••••••
j Gc.ntl1c.ridu8' oXiguus ('1'. Wds.) ••••••••
ICc:.n thc.r i dus' sp. nov. •• 0 ••••••••••••••

,1 Gcri thiellr:. trigcrl1mo.tn Cho.p. & Gresp.
IC:erithiopsis cribc.rioides (T. Wds.) .,

IGeri thiopsis mi tchellonsis Cho.p. &
Ca? asp. . .... c•••••••••••••••••••••••

I Gori thiopBi s rutiQosc. Chnp. & Grosp.
!O:eri thiopsis 1iloolnoughi Chc~p.& Crosp.

I
,C.eri thi Ul11 c~phelcs 1'. Vvds., ••••••••••••
•' C0c.1CUl~:1[" gUnY'?~l1~e~~is Chc~p. & Gabr.
'I Gollon1,.". pa.rvul~. 1'. vvds ••••••••••••••

"I Columbr:.rlum C'.cc.nthostephes Tete •••••
, Golu.m~~lI·ium. folic,cOUIll Tnto ••••••••••

Cononll·r,ro.. 11 gc. tn Tnto •••••••••••••••
) Conus, t:.cl'otholCJides Tr.to ••••••••••••
Gonus con:pli C:C'. tUB Tc. to ••••••••••••••
Conus cf'. donnc.nti 'rc.te •••••• :••••••• '.
Gonus; hC'JiJil tononsis Tnto ••••••••••••
Conus ligo.tus Tete •••.••••••••••••••
Crepidulet dubi to.bilis 'rata ••••••••••
Crossein cancello.ta Til Wds. • •••••••••
Cyclostremc. inscriptum 'rnte •••••••••
Cyc,lostroma rnicrons T,. Wds. • •••••••••
CJyc~loEtremo. s:p. • ••••••••••••••••••••
Cylicbnelln o.ltiplicn (Goss.) •••••••
Cyolichnellc.. c.ngusto.tc~ (Coss.) •••••••
CYlichnollc:. c,rn"tulc.. (Coss.) ••••••••••
Cylichnellc: cunoopsis (Coss.) •••••••
Gylichnelln eXigun (Coss.) .•••'••••••
CylicbnollG inf'undi·bulc.:to. (Coss.) •••
Gylicbnello. phc:.norOS1Jiro. (Coss.) ••••
C'y1l1ctium cmnectnns,: (To.to) •••••••••••
Cymctiwa textile (To.te) •••••••••••••
Gymc.tiul'i1 tortirostris (Tate) .~ •• ••••
Cymc.ti urn. woodsi (1'citc) ••••••••••••••
Cyme:ti urn sp. nov., 0 .0 ••••••••••' •••• •••

Cy-prueo. consobrinu LIcGey, ••• _••••••••
C:ypraea eXimia S,OVI. .
Cypraea leptorhyncha McCoy ••••••••••
Gypraea paralle11a Tate •••••••••••••
Cypraea p'yrulata Tette •••••••••••.•••
CyPraea subsidua Tate . ••••••••••••••
C,;y",pr ~:. 0 a s:p • ...,.....................

Daphnellc. grf.:.cillinm T. Wds. • ••••••••
,Dapl1nellet gro.nulosc. Chap.& Crespo •••

IEburnopsi ssp. • •••••••••••••• '•••••••
~EglisiCl c:E'. triplicettu ('rate) ••••••••
:Einetrginula deli CD.ti s sima Chap_ & Getbr.

x: I.'
x \..
x', 1
x, Ix:
•• ••

• • • • • •
• •

• •
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I '1
i i

Emarginula dennanti Chap.& Gnbr • •••• xx~ l!x',_.I.:-,' x.. •• IX,
Emarginula transenn<Ll T. VVds. ~......... I ,,,,- x: x.: ::z:
&narginuln wunnonensis Hnrria ••••••• x: x
Epigrus cylindrncus T. Wds. •••••••••• ;;.. I~t : ..
El)igrus vnr~.ciferus; T. Wds ••••••••••• x •• x..
Estoa kershawi (T. Wds.) , •••••••••••• x x.. x:
Etrema alliterntn Hedley............ x..
Etl"'emu pseudooleg2.Ils Cha.p. & Grasp. ., X x:
Euc,i thm·Q. subglnbrc.. Chnp. & CJ:'>osp. ••• •• x.
Eulimc.. ncu tispirc. T. Vifds. •••••••••••• .,
Eulimo. bicurvuto. Cho.p.& Cresp .
EulimL'.. longiconico. Ludbrook ••••••••• x..
Eulil'llo.. sp. . e 0 0 ••••••••••••••• 0 • • • • •• f!.

Eulimella nurnntica (Ango.s) •••••••• x..
EuIimello. ni ticlula Chap. & Crespo •••• x:

~ . .. ..
x... x: ••
x.. x: x-
x..
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i
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1

i
j
1
i
i
j
I
I
j

I
I

I
j
I
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I
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I
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I
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x­
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x:
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x:

.. Ix:
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• •

• •

• •

• •

" .
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• •

• •

X

• •

• •

x:

x:

x­
Ix...
f.".·
.A..

I
j ••

I
!H
X

I • •IX

Hc.uro.kic. gc.bri eli ChC'.p. & Crespo ••••
Ho.urnkic. sp. (1) ••.••••.••••••••••••

Lnotifo.utor biccrin2tus Ludbrook ••••••
Lntirus cf.nltifrons Tc.te •• •.•••.••••
Liopyrgcc quo.dricingulntn Tnto ••••••• x:
Liotolla co.pitctc. Hodley ••••••••••••••
Liotollo. roblini (Johnston) .••••••••• 0

Lironobc. tanisoni (To.to) •••••••••••• x
Lyrio. hcrpulo.rio. Tnte •••••••••••••••• 0

Gibbulo. sp. II ~ 0 • 0 It ••••••• 0 •• 0 (I • It ., • 0 •• ••

Guro.leus volutiformis Chc~.& Crespo • x x..

I.. Ix:
•• ! X.

FiIodrillio. dilectoides (Chap. & Go.br. x:
Fj.lodrillio. stereoides Chew. & Crespo x:
:B"Tiginnticc. polito. (T. Wels.) ••••••••• x:
Fulgorc..riC'.. c.ncilloidos (Tc.to) ••••••• x..
Fusinus gippslcnelicus (Tnto) •••••••• x..

Inquisi tor dotri tus Ludbrook •••••••• x:
In<;Luisi tor integra (T. ":lids.) •••••••••••
I.11quisi tor snndloroides (T. Wds.) •••• x
Inquisi tor cf. trevori (T. Vilds.) ••••••• ,
Inqui si tor johns toni (T. Vilds.) ••••••• ••

~arginella crassidens Chap.&, Gresp••
Marginell6.l. globiformis Chap.&:' Cresp••
Marginolla hordeacea (Tate) •••••••••
Marginella kalimnae Chap.& Crespo •••
Marginella cf.kitsoni Chap • •••••••••••
MG.rginella micula Tato •••••••••••••• x
MarginalIa muscarioidos: Tato ••••••• It x:
Marginolln propinqua Tato ••••••••••• x:
Mnrginella wen tworthi T. Vlds. • •••••••
Mo.rginella winteri Tate ••.••••••••••
Marginolla WQodsi Tate ••••••••••••••
Mathildn dccorntn Hodley ••••••••.••• x..
Me. thi1 do. trCffisonna T. \iV-ds;. • ••••••••••

I
Mogntel)ennus coneo. tone.tus Cros so &

Fi s·chor •......•• 0 ••• 6J eo' •••••••••

. Merelina sculptilis fJ!C,y •••••••••••••
" rde S 0.1 i 0. Sp.o. II • 0: 0 0 • 0 • 0 II • • • 0 • 0 0 ••• tI ., •

~trn nlokize. T.WdB • ••••••••••••••••
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XI

IXi
I.. ~

Teinostomn CLlvLl'Chup.& Cresp•.•••• J
Teinostomn depressulu C~D.p.& Gnbr•• ~
Tenagodes occlusus T.Wds••••••••••• ~

b t' 'f r t '.Tere_r~ au lnl era ro. e •••••••• •• •••

Scaphander tatei C~ss•••...•••.••••• x
8-emiactaeon microplocus Coss •••••••• x.:
Semicassi s sufflato. T. Wds. • •••••••• ~ ••
S)emic,ussis trinodosa ~;ute ••••••••.• • ..
Higapatelle:. c~orrugato. (Tc,te) )Z:

Sigapatella crussn (Tato) •••••••••• x
S:tl"'uthiolarin li.ro.ta Te:.to •••••••••••. J[•
styliolu rangiano. Tato .••••• ·······1 ..
Syrnolo. tc.smc.nicw. To Wds. • 1 x...

GASTEROPO~.!;

Monodonta eonstricta Lam•..•••.••.•• x,
Montf'ortula gemmulata Chap. & Gc.b. ••• ••
Moria wilsoni Tate .••.•••.••••••.•••••
Murex cunblyceras Tate ••...••...•.•.• , . •
i\rure-,r c.r.l "'sterl' "cuo T"te iJ.t! ~ A ..L ., (,....:. 0 u v... • • 0 • 0 0 • • • 0 • • ~ • •

Murex lophoessus Tate ••••.••••.•.••• ; ••
Murex poly}hyllus T. Wds. • •.•.•...••• ! ••
r,;lur'ex volificus Tate •••••••...•••••• j • •

I
No.sGD.ri us crassi grnnosus (Tate) •••••• 1x.
No.ssarius spir~li3cGbrus Chap.& Gnbr.lx

.: NnsGariu3 subllrolln (Tc.to) ••••••••• 1 x
Nassnri us tQ. toi (T. Wds.) ••.••••••••• !x

; NQt~ca hc~iltonensis Tate •••••••••••lx,
! NC.tlCQ subnono To.to .•......••••••••• x:.
I No.tic::,- subvr.ricU1s Tc.to •••••••••••••• 1x­
i NOtOglbbUlo. SJ). • •••••••••••••••••••• , x

I () I1 Odostomio. doplexc Teto &: Llc~y ••...• \ x
Odostomin mayi Tate •••••••••••••.••• !x:

I Olivellc. nymphc.lis (~'r.tc) ••• ·•••· ••• 1 x
. ~ t
1 Pcrsonollc.. clcrltoi Chnp.& Crcsp•••.• J x

Phos grogsoni Tc.tc ••••••••••..•••••• ; x
Phos lirnocos tc.tus T. 'Nds. •• 06 i x
Phos tc.1"diercscens Tc\tc ••.•••••••••• ' ••

\ pol~n~cc~ cunningJ:c:.1cmsi~. (Hc.rris) • '1', x:.
I Pollnle,c"" substolldL' (To.itc) ••.•••••• x.
l Polinices wintlei (T. Wds.) ••••••••••1 •• ,
" Pterospiro. hCU1Dc.fordi (McCoy) •••••••1 •• !

Pterospirc. vo.lidicosto.tc. (To.to) •••• ·I··!
1 pyrron~doll~ jon?~iMC. (~c.to) •••••••• tx:. i x
I
I PyronlldolL. POll uo. Jam1D ton ••••••••• ,1 X. 'j JL

() !I Pyrene e,f.:.inozoico. T. 'ifds. • • • • • • • • •• ••. Z:~

I Pyrene oxleyi ('r.1JVds.) ••..•••••••.•• •• I :xi:

I' Pyreno sp. • ••••••••••••••.•••••.•••••, 0.; x

I 'I, Ringiculo. Inctecl Johnst••••.••••••••,:z: ~ ··l
I, Ringiculo. tr.toi Coss. ·•••·••••·•••• ..I:;C I X·l
I Ringicula tonuilirato. Coss. • ••••••••1 •• f

Rissoina stevonsiana (T. Wds.) •••• ···1 X.: I
Rissolina l)rofunda (Cho.p.& Gab.) .•••, x 1
Rissopsis buliminoidos To.to & May •••. x:. i
Roxanin bullaoformi s Goss. . •••••• · ••1 x l
Roxnnia woodsi To.to •••••••.••.••••••••

:'/1

I
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'l'erebrn geniculo. to. To.to ! x:!
Terebro. simplex T.Wds~ ••.••••.•••••• ! xl
Terebrn subcc:.tiniforc. To.to x'i
Torno.tinn Iongis.piro. COGs. • • • • • • • .. • XII x.
Tr~f?ris wilkin~oni .~. \Vds ••.•• " ••••• ! x: x
TrlV1C, cvollC'..noldes 1':lcCoy •• _j x
Trophon ho.lli Ghc.p. &. Crespo •• I x..
Troyh~n ~Eno.~~mono) motungonsis I

Ch".p .. (;C Cr 0 op.. x x-
Turbonillo. cons trictc, Chep. &: Crosp.. x. ••
Turbonillc.. mulderi Oho.p.& Crosp • •••••• x..
Turbonilln rndicC'ns Cho.p.& Crosp• ••• x x.
Turbonillt.:. tonui ssimn Cnf.1.p. &: Gresp... .." x
Turbonillo. weenhonsis Cho.p.&: GC'..br • ... x
Turris murndo.lio.nus (T.Wds.) . •••••••••
Turrisi trilirC';tus (Ht.rris) • ..
Turri telle. GcinollC'. Che':.p. &: Ge'.br. x.1 x:
rrurri tollf.1. o.criculn Tt;to •••••••••••• x
Turritollo. o.ldingo.o TC'..to ••••••••••••••
Turri tollC'. conspicr:.biliG, T\.:.to :lit
Turritollo. modio91ico.tilis Cho.?_&: I

Or 0 sn. .." .. et ••••••••••••••• G • • • •• o. I ••
Turri toile. mul ticincturelis Chf.1.Y)" &: 1 I

Cr0Sl? 0 •••••• (II •••••• 0- ••••• fl • : • • • • • X~ .{
Turri tollo. murrnyC',nc, Tnto •• ',1 ..
Turri tolln murrc.yo.ne. vC',r. subrudis:

tCbtton &: Ludbrook x
Turri toIle':. pcgodulc; Tc. te ••.••..•..••• :xl
Turri telle:. pI\.:' tyspirc. T.1Nds. •••••••• x
Turri tellC'. tristirC'. Tf:\to •••••••••••• x:

, Turri tollC'. wC'.rburtoni T. Wds. • •••••••
, f].lurri toll['~ spo 10. 0 • 0 ••••• It ••••••••••

Turri t 0110. sp.. 2. . .
Tylospirc. corono.ta (Tato) •••••••••••
'!Yl')his ovc,ricosus Tc.to •••••••.••••••
Typhis lo.cinintu8 Tr:.to ••••••••.•••••
Typhis (Gophonocholus) rugic,ostntus

Ch£.ll'). & C.rosl)p .•..... 0 ..... IJ 0 • IJ " •••

I

0'

, Umbrnculum c.us trc.le Harris ••••••••••
. Uromi tree, ouglyphf.\ ('llc to) ••••••••••• 0
: ~ Uromi trc. pc,ucico]$tntn Tete •••••• 0 •••
, "f

• • I) ••

• •

• • • •

Vbrmiculo.rin (Thylncodos) ndolnidon-
si s-, T c.too . . b eo " • .. • • • • • • • • • • • 0 • • • •• ...

ii7ermieulc.rio. (Thylo.codes) conohelix.
j .,. T.~ vVds... :.......... 0 • • • • 'a' • : • • • : .0 •

Ive.rmlculo.rlC'. (Thylncodes.) IunlQ,C:.11S, .'
, ere s-p. u." •• 0 • 0 ft • • • • • • • • • • • • • • •• •• ...

Vermiculc,ric. (Thylncodos) rums Tc,to ••
Iv?rmicUlc,rio. . (T~1.:Y18cOdos) s;p. ..".... ••
!Volvulolln tc.tol COSSD• ••.•••••••••• X.

,iVolutospirc. ccntic.ingulo.tc. (:tJLcCoy) •••••

• •

• •
x.
o •

• •

• •
• •
• •

•

• •

• •
o •

• •

• •

• •

...
• •
• •

• •

x
:x:
x.

. ,
: : CEPHALOPODA b
: Nhutilus goelongonsis Foord ••••••••••• • •

OSTRACODA
_f~lc:.ic.. c'l[~vr~t&.:. G. S.B•••.•• ' •••• 0 ..... t x:. x_ f x.
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Cythoro n~upunct~tc G.G.B•.•.••.•••• x
'I Gythoro c~n~liculctc. (Rouss) •••••••• x:

I
([);ythoro c c.udi spi:lmosc. Chcp. & Crosp. .• x
O:ythor 0 dr.~sydorrL1["'.. G. S. B. .••••••••••• JC

ICythoro domissf'. G.S.B••••••••••••.•• x
Qythoro dictyon G.S.B•••..•••..•.••• x:

I

C:ythoro floxicoste.. te~ Gh~p ••• 0 •• • •• • •••

Cythoro 1 r..c toe. G. S.B.· •••••••••••••• x..
Cythere lauta G.S.B. • .
Cythere lubbockiana G.S.B•••••••..•• ~
Cythere molo1Josioidos G. S. B. ••.•..•• ".
Cythero mili taria (G. S. B.) •••••••••• :JL
Cythere c.r. Llos1cyi G. S. B. .••••.•..•• x
C;~rthere obtus:a.lo.ta G. S. B. • •••••••••• 'x.
C:ythere ovalis G.S.B•.••••.••.••••••••
O:ythere parallelogrmmna G.S.B•.•...• x_
Cythere polytrema G.S.E•.•••.•••••.• o.

0~there postcQudispinosa Chap••••••• ~

C;ythere postdoclivis, Oho.p. •••••••••• ••
Cythoro quadriculntc. G.G.B•••••••••• x.
Cythoro ro.str~no.rgino.tc. G.S.B••••••• x.
Cythero scc.brocunoo.t~G.S.B••••••••• x:
Cythero scintillulo.tc·G.S.B••••••••• x
Clfthore scutigera G.S.B••••••••••••• x
O~thero sorrontc.o Oho.p.& Crosp••••••••
Cythoro velivolo. ~.S.B••••••••••••••••
Cythore cf.wyville-thompsoni G.S.B. x
Cythere SlJ. 1. • ••••••••••••••••••••• x.
Cythere 81'). 2. • .•.•••••••.. It •• 0 • • • •• ••

Cytherella cingulata·G.S.B•.•••.•••• x:
Cytherella lats G.S.B••••.•.••.•.••• x:
C;ytherelln polito. G.S.B•••••••••••••••
C:ytherella pulchra G.G.B•••••••••••• x
Cytherollc. punetata G.S.B••••••••••• x.
Cytherollc.vonusta G.S.B•• : •••••••••••
C;yther 0110. subtrunccto. Chc.p. ••••.••• JL
Cytherelloi-deo. c.uriculC'. (C11c.P.) ••••• x.
Cytherolloidoc. intormodic. (Ch[\,12'" &

Gl'1' GSlJ.) •••• 0 • • • • • • • • • • • • • • • • • 0 • •• x:
Cytherideis leov['~t['~ G.S.B••••••••••• JC

Cytheropteron bEtosfordionso Chr~p. •• ••
C~theroptoron fonostrc.tmJ G.S.B•••••••
GythorUl'c. cryptifor~ G.S.B••• ~ •••••• x
Gythorurc lilljoborgii G.S.B•••••••• x.I Cythorul"C'. praomucronc.tG ChGp.& crosp. x-

L c;yth;0rurc.. ape 1. • ••••••.•••.•••.•.•• \ x.:
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: I I

SUbs.ta;e I i Br Bs I LQ'
+--
OSTRACODA I

I
Krithe eggeri Chap. .................... x: x. i x: x: Ix. x
IKri the producta G.S.B. x: x. , x- x: x: x• • • • • • • 0 • • • • • •

I~ Lox.oconcha alo..to. G.B.B. o • • • • • • 0 0 • • • • x. x. x- x:
Loxoconcha c.us trEtlis; G. S.B. • 0 It III ·.... x-

I ~.
I x- x x:

I
Loxoconcho. avellana G.S.B. .......... x i • • x..

Ix.
i

Mc.crocypris decorc.. G.S.B. • .. • • • • • 0 • • .. Ix j x x X. x: x..
Ivlacroc.y-pris tenuic,8.ud2. G.S.B. • • • • til •• • • • • I ·. ·. x x
MeI,c.rocy"pris twnidc, G.S.B. • • • • • • • • • • • x.

I~
x- x • • x

Pc.radoxostomc. ensiformis, G.S.B. ·.... ·. x: IPontocy-pris c. t tenuc.te. G.S.L. .,, .... .. • • I· · ·. I·. , 0 • • • x..
Ps;oudocythcre c'c.udato.. G.O.Sers ••• e •• x: ,x.. I

Xestolooeris ff.'oveolc. ta G.S.D. ..., .... • • Ix: i
IXestoleberis mc~rg2,ritea G.S.B. I

I Ix.• • • • • it X. • • I x. • •
Xestoleberis Ix I I

v,-.r i egc~ tc. G.S .. B. .: ...... x- ix IX. ( 'x
I I ,

GIRR IPlDD Ii~ I II

Be~l['nus Cill1phi tri te Derwin vc.r. c.cuto. I ! I

Withers • • • • • • .. • • • • • • • • .. • • • • 0 • 0 • .. • X x:- Ix. I I
I I

I x:Bc.lcnus s:p. • • • • • e • • • • 0 • • .. • • • • • ~ • • 0 • • x: x.. I • 0

I • •

IScc.lpellurn sp. o .. .. • 0 • .. .. III. • .. • • • • • • .. • .. 0 • • • • •
I

x: • • • • x:

IDEC1f.\..PODA I
i OmrDc.toc£.rcinus corioensis (Cress. ) • • • • x: x I
Cnelo. of crc.b o 0 • • • • • .. • • .. • .. • • .. • • • • • .. • x x. x. • • • • x

PISCES I

Garchari as (1?r16nod6n)aculeo.tus' Davis • • x • •

I
• • I. • x x

Gar char i as victoriuo Chap. & Cud ·.., .. • • • • • • • • • • x x
Gar charia.s s:p. .. ... .. .. .. . . . . . . . . . ... • • • • • • • • • • x
Ct,rchur 0 don mego.lodon t;

1

x,<l.g. • • • • • • • • • • • • • ·. • • • • ·. • •
HeteroQ.ontus coleridgensis (Chc.p. ) .. . • • • • • • • • • • x x-I
Heterodontu8 sp. • • • • • • • • • • • • • • • e _ • • • • • • • I ·. I ·. • • • • x.:.

desorii (Ag.) ••••••••••••••••
i

Isurus • • • • ·. I • • ·. • • :xl

Isurus:. hastalis' (Ag.) ................. • • I :x: I
retroflexus (L..g.) •••.,••••••.• I

.
Isuruso • • I

x:

ILo:mno. apiculato. (Ag.) •••••••••••.••• • • ! • • • • ·. • • • • x.:.
LCJnnD. bronni (Ag.) •••••••••••••••••• • • :xc

I
Odon"to.spis cf.c.ttenuato. (Dr.-vis) o • • • • ·. • • • • .. • • • • x
Odontc.spis. contor ti denS! .~. • • • • • • • • • • • I x
Odontuspi s. intcurvn (DC.V1S. •••••••••• • • x
Otolithus_ Spa • • • 0 • • • • • • • • 0 • • • • ~ • • • • • x. x x- • • x.:.

IXJ, Sguc..tino. gippslcndic.c. Gho.p. & Cud. ••• • • X.

I
i
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