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FOREWORD

This Bulletin prcscnts the rcsults of detailced studics of
the Tertiary marinc scgquencce in Gippsland, Victoria. Most of thec
information uscd in it has been obtained as o result of scout drill-
ing jointly by thc Victorian and Commonwcolth Governmcnts and of
wildeat drillinmg by privatc companics. Though primarily a detailed
study of a loeecl problem, the results cannot f£oil to have an import-
ant bearing on the stratigraphy of the Terticry rocks in the
Australasian region and this in turw will facilitoate the study of
problems involving paleeogecogrophy and correlation with extra-—
Australion arecs., The results will olso have an important bearing
on o mojor cconomic problom — the scorch for oil in Australic.

There are mony exposures of marine Terticry rocks in
Victoric which are ecsily accessible for detoiled study, dbut no-
where orc there outcrops exposing more thon limited ports of the
complete sequence. In gencral, dips in the Terticry rocks are very
gentle, - Workers on thc Victorion Torticries have thus been obliged
to study o lorge number cf scctions, whosc stratigrophiecl position
could not bo domonutrutod cxcecpt by comparisom of their fossil
content. This method has fundamental weaknesses common to all
sempling. It cannot e known to what extent the section studied
is representative of the formation; a fossil which more extensive
sampling may reveal as having zonal valus may easily be missed and
faunal differences due to facies changes may be misinterpreted.
For these reasons serious errors have been made im the juxtapositiom
of some parts of the sequence and the resultant nomenclature has
been unsatigfactory.

The very factors. which militate against good stratigraph-
iecal results from the study of surface sections, enable the records
of drilling operctions: to be accepted with confidence. Thousands:
of feet of core drilling have ensured adequate sampling of the
foraminiferal content of tho beds and hove determined their struct-
urc and order of succession beyond doubt. The examination of
these corcss has boen one of Miss Crespin's duties in her positionm
of Commonwealth Palaeontologists In. this work she has always kept °
before her the necessity to br*Mg together her results in o unified
pleture. The suspension of explcoratory drilling while the Lekes
Entrance shaft is being sunk, prcsents a convenient opportunity of
reviewing past results, &as has been dome in this Bulletin.

Planning e work oL this scope inevitably led to a review
of the whole guestion of s P&tl”r”phlcﬁl nomenclature. There is
no thoroughly satisfactory system of classification and nomenelature
of rock unlts, but the one put forward by the Americoan Associatiom
of Petroleum Gecologists in July 1939, goes: neorest to satisfying
most reguircments. The adopticn of this system rcquires: the use
of "formation™ and “group" in senses foreign to normol English and
Australian usage, but this is a small matter compored with the
advontages: gained. It is not proposed to go into this in any
detcil now, since the probiem is fully discussed in the Bulletin of
the American Association of Petrocleum Geologists, No.7, Vol.23, 1939,
whieh 1s available in Australias _

Two points only will be mentioned. The terms: "stoge"
and s substago", which arc not used in the A.A.P.G. scheme, are well
estoblished in Australian litercturce generally and arc very commonly
used oll over the world (espeeciclly in descriptions of Terticry
stratigraphy) and to attempt to chbandon them would couse confusion.
Morecover, it is useful to have time units of lowcr rank than serics
for purposes of corrclotion and this con be donc without difficulty
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as has been shown by Kleinpell (1938) and Schenck and Muller (l9ul).
The procedure adopted by these authors has been followed eclosely im
this Bulletin.

The AJA.P.G, classification deals satisfactorily with the
naming of stratigraphical units, well established by boring but un-
known in outcrop. Reference to Miss Crespin's Table 1 will show
how important it is to have some guiding principle here. It is
quite probable that some facies of the Gippsland Miocene may never
be secn in outcrops, end according to somc authorities, therecfore
should remain forever namelesse - It is also pertinent to point out
that the lowest units of the Xalimnon and Anglesean stages at their
gy%e localitics, cannot be defincd without rofercnce to sub-surface

808 -

' The issuing of this Bulletin follows upon the publication
of F. A.Slngloton“a "Pertiary Geology of Australia®™ (1941)s  Dr.
Singleton's paper represahts the results of many years of detailed
study and condenses a grealt volume of works Such a statement has:
long been required and Dre3Singleton has earned the gratltuuo of the
geological fraternity in writing it

Bearing in mind what has been written above concerning-the
incompleteness of the data available to him, it is not surprising
that there should be some significant difference between Dr.Single-
ton's aceount of the Tertiory sequence and that given by Miss Crespin
for the Gippsland basine These are briefly:-

The Cheltenhamion stage (of Singlcton) is considered to be &
facies of the Kalimnan, but a new stage (Mitchellian) is dew
scribed overlying the Balcombion and underlying the Kalimnane

The Balcombian is: rccogniscd by Miss Crespin as & stoge but
the Batcsfordian is not; the Batesford is shown to be only a
substoge of the Balcombian. This substage together with the
Bairnsdalce and Longford substages, both ncewly defined herein,
moke up the Bolcombian as now dcscribed.

The foregoing changes have been rendered necessary by the
growing disharmony between the accumulated facts and the existing
clasgificatione All are believed to be soundly based.

The term "Anglesecan" has been retained for the lignitifer-
ous stagc at the basc of the Gippsland Tertiary soctlon though a.
good casc could bo madc out for rcversion to Singlcton's original
"Yallournian', a noeme which instantly suggests the main lithologilcal
featurce of tho soquoncc. Howcver, since lithology is the bosis
uporr which formations arc nomed the term Y"Yallourn formation' scorves
the purposc adcquately. Using cvidence available, Singleton

" gbondoned his term "Yallournian™ on the sound ground thot time:

intervals are best defined by reference to marine sectionss It is
interesting to note, however, that in the eastern part of the Gippu—
land basin, lignites were laid down in a marine environment, and
recently, marine foraminifera have been identified by Miss Crespin in
lignites and ligneous clays, (at Boolarra and Mirboo North), which
can be reliably correlated with the well known lignites of Yallourn
and Morwclla.

Miss Crespin shows that the fauna of the Angleseany
Janjukian and Balcombian stages are closely related; and she regards
all of these as stages of the Middle Miocenee.

Because of the neccssity of prescnting results. in the most
ceonomical way possible during wartime, this publication is issued
in roncocd form. This method hos imposed some unavoidable re-—
strictions on the presentcotion of the distribution 1list of fossils
but it is hoped that after the wur, this Bulletin will be prlnted in

- the form of previous publications in this series.

CANBERRA . ~ H.G.Raggatt
10%h august,1943. DIRECTOR.
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l. INTRODUCTION.

+ The stratigraphic seguence of the Tertiary marine rocks
in Gippsland as postulated in this work, is based not only on the
palaecontological investigation of surface sections but on an
intensive study of bore cores, which have been made available for
examingtiomn through the extensive drilling operatioms that have
been carried out in the search for oil in that region. Although
the presence of o0il was proved in the Lakes: Entrance area in 192l,
en intensive drilling programme was not proceeded with for some
years.,’

The results of the information derived from these sulp-
surface operations has made it necessary to reconsider certain
features in the Victorian Tertiary stratigraphic segquence. Where
possible such considerations have been substantiated by evidence
from surface sections. .

Until recently the various stratigraphic stages in the
Victorian sequence have been based. primarily on the mollusca. The
zoning of the Tertiary beds  in Gippsland. has been determined, in
the maim, by the foraminifera. This method is of especial value
in respect to subsurface sections because the Miocene sediments are
for the most part, unusually Barren of typical molluscan shells.
The faunal assembilage is dominated By bryozoa. Mollusca are well
represenmed in the Lower Pliocene sectlons. Lithology is sigmift
icant in many cases. v

The area under review takes the form of a scalene tri-
angle as illustrated in Fig.l. The northern side, which extends
for nearly 100 miles, from the Snowy River at Orbost on the east
to the borings in the Parishes of Bundalaguah and Wurruk Wurruvk om
the west, is bounded. by .basement rocks. The western boundary
passes 4O miles south from the Parish of Bundalaguah to No.6 Bore,
Parish of Woodside. The south-easterm boundary extends from No.b
Bore, Parish of Woodside east for about 100 mllesaln the direction
of the Ninety Mile Beach to Orhost.

Palaeontological examination has been made of material
from 71 bores involving nearly 92,000 feet of drilling. These
. bores have been put down by the Viectorian Government in collabor-
ation partly with the Commonwealth Government and partly with
various private companies engaged in the search for oil. Most 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
surface sectioms available have been examined and collections of
fossiliferous material made. Unfortunately the above footage of
drilling does not ineclude that of the actual nunber of bores sunk:
intGippsland in recent years, and as a result valuable information
ils missing in some areas. In most cases core samples were takemn
at every tem feet by the driller. Personal visits have been made
to many of the bores, where further collecting was done =0 as to
bridge over the gaps between the various stratigraphiecal horizoms.

In this review the various stages and. zones will be
discussed and the results applied to surface and subsurface sections
in different sectors into which the region has been divided.

In compiling the data, it has been necessary to revise
the names of fossils listed. in early reports, owing to recent
cshanges in nomenclature. This revision has not been carried out in
its emtirety, as it ie wsatisfactory to alter the generic mame of
one form umtil the whole group has been investigated; and, also,
continuall alterations in nomenelature bvaffle the practical workew.
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The letter designations given to various zones by Chapman amd
Crespin in 1932 have been abandoned. The stratigraphie sequence
shows a slight variatiom from. that put forward by Singleton im
1041, One new stage and two new substages have been introduced,
with further subdivision of substages in zonmes and zonules.

2. DESCRIRTION -OF SECTORS.

The detailed study of bore ¢ores in the Gippsland Tertiary
bagin indicates that there are four distinct sectors, each sector
having some characteristic feature, based on variation im sedi-
mentation and in fossil content. For conwvenienece these sectors
have been given the following designations, the limiting bores and
outerops each being those investigated palaeontologically.

L. Lakes Entrance Sector.
I1. Providence Ponds Sector.
III. NMerpriman's Creek Sectom.
IV. DNimety Mile Beach Sector.

The boundaries: of the sectors are shown in Fig.l, each
ome Teing discussed in detail. in Part 6.

I. Lakes Entrance Sector (Fig.l). As no marine Tertiary
deposits are known at present east of the Snowy River, the Bal-
combiasn deposits near Orbost are taken as the eastern boundary of
the sector. It is bounded on the north by the basement rocks
end. on the west by the Nicholson Riwer in a line thence to Eagle
Point. The coastlinme fcrms the southern boundarya.

The mharacteristi@ features of this sector ar@ -

(a) The presence of the type sectiom for the Kalimnan
- sgtage at Jemmy's Point, Lakes Entrance.

(b) The standard. suvbsurface section: for the new stage
WHiitchellian" is loecated in No.ll Bore,Ph.Colguhoun.

(e¢) The extensive outcrops of Balcombian beds in the
eastern and northern portioms.

(&) The richly micacsous marls and glauconitic sandstone
(partially oil~bearing) in the Jan jukian stage.

(e) The ecomparatively shallow depth, compared with the
: other sectors, alt which bedrock is reached.

II. Providence Pondgs Sector (Fig.b5). This sector has
derived its name from Providence Ponds Creek which traverses the
central portion of the area. It ineludes all outcrops west off
the Nicholson River and along the Mitchell River, together with

~pores extending from No.3 Bore, Ph. Bairnsdale (Gobbler s Creek)

on the east to those in the parishes cof Stratford, Bundalaguah
and. Wurruk Wurruvk on the west.

The features of this sector are -

(a) The extensive eliff section along the Mitchell Rlver
near Bairnsdale, containing large echinoids,
brachiopoda and mollusca, and belonging to the
Balcombian and Mitchelliam stage s.
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(b) The development of an argillaceous. facies in the
Mitchellian stage in bores west of No.3 Bore,
Ph.Bairnsdale, in whieh a rich foraminiferal and
molluscan assemblage of Balcombian speeies is
intermingled with Lower Xalimnan forms.

(¢) Abundant mollusca of Balcombian speeies associlated
with Balcombian foraminifera (Lepidocyelina,
Cycloclypeus and Austrotrillina howchini) im
Skinner's se@tiom, Mitchell River.

III. Merriman's Creek Sector (Pig.6). This sector extends
from No.2 Bore, Ph.Glencoe south to No.5 Bore, Ph.Woodside and
east to the Lake Wellington Bore, and includes scveral quarry
sections.

The characteristic features of the seCfor are -

(a) The special development of Lepidocyelina and GCyclo-
clypeus in the Balcombian stage.

(B) The presence of the type locality for the Longford
substage at Dowd's Quarry, Longford.

(¢) The presence of the type loealities for the zomules
of the Batesford. substage at Broeck's and McColl's
guarries.

(&) The ocecurrence in bores of thick sections of lignite-
iferous sands and brown coals.

v IV. Ninety Mile Beach Sector (Fig.7)s This sector inecludes
bores that have been put down in an area adjacent to the Ninety
Mile Beach, extending from No.4 Bore, Ph.Darriman and No.ll; Bore,
Ph. Giffard on the west, to Noo.l Bore, Ph. Boole Poole (Sperum:
Whale Head) on the east.,

The characteristic features of the sector are -~
(a) The marked thickening of sediments in the Balcombian,
Janjukian and Anglescan stages as compared with the
Lgkes Entrance sector.

(b) The ocecurrenca of typieal Janjukian foraminifera im
the Balcombian up to the Batesford substage.

(¢) The scarcity of molluscan shells in the Miocene.

(&) Absence of outerops for comparative study.

3. SCHEME OF CLASSIFICATION AND STRATIGRAPHIC NOMENGLATURE.

The scheme of classifieation of stratigraphic wmits
herein suggested for the Tertiary marine sediments. in Gippsland
(Table 1), is based on that used at the present time by American
workers, Kleinpell in his “"Miocene Stratigraphy of California'
€l956g, and Schenek and Muller in "Stratigraphic Termimologyh

1941) used a method which can be ideally applied to Victorian
stratigraphy, while the American Association of Petroleum Geollog-
ists, realising the chaos which surrounded the stratigraphic
nomenclature, im 1939, compiled a set of rules upon which futwre
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work. was to be based. The terms series, stage, formation, zone,
and zonule, which are used in this work, were also defined.

The beds in the Gippsland Pasin have Been divided into
five stages - Kalimman, Mitchelliaw, Balcombiam, Janjukian and
Anglesean, in downward sequence. The Balcombian Ias been divided
into three substages, Bairmsdale, Batesford and Longford, with
further subdivision into zones and zomules. Four formations are
recognised, mamely, Jemmy's Point (Kalimnan), Gippsland limestone
(Balcombian), Lakes Entrance (Janjukiam) and Yallournm (Anglesean).
The main classification ecombines features of the two put forward
ty Singleton in 1937 and 1941 respectively.

In 1935 Singleton used the term "¥allourniam" for the
"freshwater sands and clays im part ecarbomaceous in the Sale -
Longford area in East Gippsland“. In 1941, he rcplaced this nome
by “Amglesean™ (p.25) at the same time proposing the term “Yallouwrn
Series™ for the beds; in Gippsland. The term "Yallournian® is
ideally suited to the bore sectioms in Sectors II, III and IV where
iexrds alternate with fluvio-lacustrine conditions, foraminifera
Peing fairly common im many of the sands. But as the term
"Anglesean™, though not truly appliecable to Gippsland, has come
into literature it is advisable to adhere to it. As. the lithology
of the lignitiflerous sands and brown coals are sc consistent in the
Gippsland basin, the mame "Yallourm formation™ has been instituted
to include them. When diseussing the Anglesecan stage later, a
description of a bore section will be giwven.

The Janjukian stage contains. the foraminiferal marls, in
part richly micaceous and glavconmitic, which lie between the
Ainglesean lignitiferous sands and the Balcombian bryozoal marls and
limestonese. :

The Baleombian stage in Gippsland has beemidivided into
three substages, the Longford, the Batesford and the Bairnmsdale,
in vpward scecquence. Sedimentation throughout thesc subastages is
practically wniform in all scotors. They ecomprisc the chief
“pollyzoal series'™, and the foramimifera listed by Chapman and Parr
(1934) as typieal of the Bnlcombian arc persistent throughout.
Nevertheless cach substage has its distinetive features.

The basal substoge has been termed "Longford®. It
incluvdes those beds which are recorded from bores be~
tween the Janjukiam stage and the Lepidocyclina zone
and referred to in the palaeontological rcport on the
Holland's Landing Bore {194l) as “BlL stage™ Single-
torn (1941) stated that "No cxposed sectionm is as yek
known where this (the relationship between the Jamjuvke
ian and Balcombian) may e demonstrated and reliance
must be placed on the relation above discussed betweewm
Janjukian and Baleombiam, together with the conformable
relations dealt with hereunder between the Batesfordiam
and Balcombiar. It is possible, however, that the
missing evidence may be supplied By the stratigraphy of
the Bast Gippsland basin of which numerous Bore cores
are being inwvestigated™. The required section is
lacated in the quarry at Dowd's, near Longford, Ph.
Coolungoolum,. .

The middle substage is the “"Batesford™ which repress—
ents the Lepidocyclipa horizom. Singleton (I1937)

included the “Lepldocyglina and polyzoal limestones off
Batesford, Keilor, Flinders, Muddy Creek and East Gipps~
land bores" am a facies of the Balcombion stage. In
J1941 ke elevated the Batesfordian to the status of a
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stage, underlying the Balcombian, This classific-
atiomw was followed by the writer in the report on the
Holland's Landing Bore (1941)., Since then investig-
ations on the Lepidocyclinae (1942) have been publish—
ed, in which the horizon has been made a substage of
the Balcombian, It has been further divided imto
three zones, a lower one referred to as the zone of
Lepidocyclima (Trybliolepidina) gippslandica Crespin,
which is characteristic of all Gippsland bores and
outcrops, an intermediate one, the zone of L.(T.}
howchini Chepman and Crespin, typical of Hamiltom and
Plinders, and an upper one, the zone of L.(T.) bates~
fordensis Crespin, characteristic of BatesTord and
Keilor,. The lower zone is further subdivided into
two zonules, a lower or zonule of Cycloclypeus vigtop~—
iensis varegippslandica Crespin and an upper or gonule
of Hofkerina semiornata (Howchim).

The uppermost substage is termed “Bairnsdale’, which
has been instituted for those beds which immediately
overlie the Lepidocyclina horizon, Conditions of
sedimentation and fossil conbtent of the beds between
the top of the Batesford substage and the base of the
Mitchellian stage in bores are so uniform in Sectors
I, IIT and IV that it seemed advisable to give them a
definite designation. At the same time it is extra—
ordinerily well developed in cliff sections and road
cuttings in the northern and ecastern portioms of the
Glippsland basin. In the western portion of Sector 1I,
a more marly facies is present, numerous Balcombiam
mollusca persisting through to the Mitchellisam. The
Bubstaege is characterised by the presence of the lnrge
echinoid Clypeaster gippslandicus McGe and large
pelecypoda such as Hinnites corioensis McCoy, Spondylus
balleyanus Chapman and Serripecten ychliensis (Te.Wds)e
Two zones are apparent and these will be discussed im

A mew stage name "Mitchellian® has been instituted to include
the passage beds which are present in all subsurface sections bstween
the Balcombian and Kalimman. It was originally suggested that these
beds may belong to the Cheltenhamian, a stage recently created by
Singleton (1941) for certain beds at Beaumaris. The fossil fauna
of that stage has been incompletely described, the fossils listed by
8ingleton suggesting a close relationship with the Xallmman. The
new stage will be discussed under Pari bHe

Two zones in the Kalimnan stage are perfectly demonstrated
at.the type locality for the stage at Jemmy's Point, Lakes Entrance.
The upper zone contains numerous large molluscan shells representing
only e few specles. The lower zome 1s characterised by a rich
assemblage of numerous species.

The four formations mentioned above — Jemmy's Point, Gipps—
land Limestone, Lakes Entrance and Yallourn, have lithological and
palaeontological characteristics which can be recognised throughout:
the Gippsland basim. ‘

The Jemmy's Point Formation refers to the shelly, sandy
beds belonging to the Kalimnan stage and includes: both
bore and surface sections. '

The @ippsland Limestone Formation includes the bryozoal
limestones and marly limestones of the Balcombion. stages
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The Lakes Entrance Formation includes the micaceous
marls of the Janjukian stage so well developed in the
Lakes Entrance area, together with the underlying oil-
bearing glauconitic sandstone. This latter facies is
only represented as such in Sector I, but the massive
pyrites and glauconite found in bores west and south:
from Bairnmsdale are probably referable to ite.

The Yallourn Formation embraces the series of lignite
iferous sands and brown coals which dominate subsurface
gections west of Bairmsdale and which are referable to
the Anglesean stage. : '

. THE POSITION OF THE LEPIDOCYCLINA HORIZON IN THE TERTIARY

SEQUENCE AND THE AGE OF THE BEDS GENERALLY.

In attempting to determine the exact position of the Victorianm
merine 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
Victorian Lepidocyclinae show the closest relationship with the Indo-
Pacific region. : :

Present knowledge of the Victorian Tertiaries indicates that
Lepildocyclinae occur only in the Batesford substage of the Balcombiam,
three zones being determined, An upper one, the zone of Lepidoeyel-
ina (Trybliolepidina) batesfordensis Crespin has its type Iocality at
Batesford near @eelong, where assoclated forms include Cycloclypeus
victoriensis Crespin and abundant Calcarina verriculata Parry am
intermediate onme, the zoume of L. (T.) howchini Chapmam and Crespin,
typlecal of Hamilton and Flinders, with associated forms C.verriculata,
Hofkerina semiormata (Howchim) and Cycloclypeus victoriensis; a lower
ong, the zome of L. (T.) gippslandica Crespin, characteristic of Gipps—
land, where it 1s assocliated with H.semiornata and Cevictoriensis war.
gippslandica Crespin. This zone, ag proved by borings can be further
subdivided, typical sections being present in Brock's amd McColl's
guarrieg, Ph.Glencoes Unfortunately no stratigraphic sectiom is
avallable showing a contimuous sequence of these zonese

Lepidocyclima-bearing rocks are known from several localitles
snd bores aroumd Port Philip Bay, at Hamiltom, Western Victoria, and.
from numerous bores and geveral quarry and cliff sections inm Gipps-
lamde Simgletom's view (1941) as to the age. of the "Batesfordian
is that it is Y"either a late Lower or early Middle Miocene stage"
which is "characterised by mephrolepidimes and & trybliolepidine bub
no eulepidimes smd probably to be correlated with part of the Bast
Indies Tertiary '"f". The horizom is now correlated with the upper
part off "f" stages The lepidocycline assemblage is domimated by the
subgenus bliolepiding, so typical of that horizon im the Indo—
Pacific. 6 subgenus Nephrolepidinma, amd the Miocene genera .
Flosculimella and Miogypsima, characteristie of the upper part of 'e“
stage and the lower and middle portiom of "f" stage are absent.

Sinee 1931 until recently (1941), the age of the Lepidocyclina—
bearing heds was comsidered, by the Geologlical Branch, Department
of the Interior, nmow the Mimeral Resources Survey Branch of the
Department of Supply end Shipping, to be Lower Miocenss This
age was based on the record by F. Chapmemn, the first Commonwealth
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Palaeontologist, and the writer (1932) of Spiroclypeus which was
. determined from a vertical section in a ferruginous limestone in the
 Hemilton Bore, Western Victoria.  This genus is typical of stage "e*
(Lower iliocene of the Netherlands East Indies geologists and palasom—
tologists)e At the same time a beautiftlly rayed& species of Lepido-
eyclina was also found in the Gippsland borings and recorded as
Leradiata (Mertin), a species regerded os also representative of
stage el As o result of these two determinctions a Lower Miocene
cge was given to all rocks associated with Lepidocyeling. The
result hos been considerable confusion.

The writer (1936) stated that further investigation proved
the determination of Spiroclypeus to be inecorrect, the section being
referable to Lepidocyclina, The age "Lower Miocenc" was retaincd,
although it weas suggested that the subgenus Nephrolepidina, into
which the Wictorian species of Lepidocycline. werc placed, vointed to
o younger horizon. In 1939 she was privileged to visit the Nether-
“lands East Indies to study with Dr.Tan Sin Hok, ot the Geological
Museum, Bandoeng, Java, the relationship of the Lepidocyclinac from:
Vietoria, North-West Australies, Pcpua and Now Guinec with those from
the Indies end other portions of the Indo-Pocific rcgions It waos
learned that Leradiato does not belong to stage "e' in Jova but
rather to on horizon fairly high in stoge "£" ond that the subgenus:
with which the Victorian species are comparcble is Trybliolenidinc,
which is prominent in the upper »art.of the Miocene. The results
of these investigotions have just been nublished by the writer(1942)
and it has been demonstrated thot instecd of the twelve species pre-
viously listed, only two; hoth new, cnd one variety are present, the
- age of the horizon being referred to the upper Middle Miocenes

This age 1s further supported by the specific determimntiom
of the genus Cyeloclypeus. A systematie study of the genug in
Victoria (1941) proved the existence of one speeies, Cevictoriensis,
with o voriety glppslondicas This species hoas close relationship
with the Indo~Pacific form Cslndopacificus Tan which is character—
istic of the Upper Middle Miocene and basal Upper Miocene, where it
is associated with an asssemblage of Trybliolepidines.

Another form of zonal importence is Austrotrillina howechini,
which is: comparatively common in the Indo-Pacific regiom, and which
was originally described by Schlumberger from beds belonging to the
Balecombian stage at Hamiltomn, Western Victoria,. In the Indo~-
Pacific this form ranges from Lower to ifiddle Miocens. In Vietoria
1t is found associated with the tropical shallow-water speocies
Marginopora vertebralis im bores in the Mallee, where other foramim-
iferal species characteristic of the Lepidocyclina facies at Bates—
ford and Hamilton: are also present. I, vertebralis is also fowad iw
limestones of upper Middle Miocene and Upper Miocene age in North—
‘West Australia, Papua and New Guinea, and in certain bores im Gipps—
land, in the Bairnsdale substage (Balcombizm) and in the Mitchellionm
stage, which overlle the Lepidocyelina horizom

Further evidence supporting the view that the Lepidocyclina
horizon in Victoria and the beds immediately associated with it,
belong to the upper portion of the Middle Mioecene, has already.
givem by the writer (1942).

‘ In the beds underlying the Batesford substoge mo fossil is
availoble upon which age can be baseds zorcl forms cre useful for
locel ecorrelative purposes but are of little value for long range
correletioms It hos been proved in the Gippsland bores thot certoinm
foraminiferal species originally described from the Bolcombicon and
congidered restriected to that stage, hove an earlier origin in the
Anglesean stoge. These forms imclude Cossidulinoides chopmani,
Hoflcerina semiornate and Operculina victoriensis. As far as: can be
determined there are no restricted species in the Anglesean, some
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STRATIGRAPHIC SEQUENCE OF THE MARINE - TERTIARY ROCKS IN _GIPPSLAND =~ - Tablel:
STRATIGRAPHIC UNITS IN THE TERTIARY OF THE GIPPSLAND BASIN SECTOR I SECTOR II SECTOR III SECTOR IV ﬁ’-’?ﬁgm
Sub- Zonal Form- LAKES ENTRANCE PROVIDENCE PONDS UERRIMAN'S CREEK FIFETY MILE BEACH in Bope.
Series Stage |stage Zone zZonulse Yollusca Btc. |ation
Thin bed of fossiliferous sands 19 feet at
at top of Jemmy's Point section, Jemmy's Point
Nonion Nucula ;ith abundant large mollusca,but
—_ ew specles. Stredblus dbeccarii
% victoriense kalimnae R- common, Not recorded in bores.
ol
& 5 -------------- - [+ @ e cEm mm sa Er s o e e an e o e mm e 4 B e e e e B o o Em e e e o e e - T T R e S T T T S — -emer - - - - -
b, & B Lower bed at Jemmy's Point with | Chiefly in bore sections Present in bores in east~ Present in all bores.} 265 feet in
% 2t 2 abundant large and amall mollusca |in eastern and southern ern portion. Shells not so { Ro outcrops. Sperm Whale
S Planulina Venericardia E in sandstone. Typical foramin- |portion, outcrops of shelly,| abundant as in Sectors I Head. Bore.
ﬂé ————— T ifera, Outcrops in clife ferruginous limestone along | and II. No outerops known. .
= kalimnensis gippslandica o sections and cuttings on north -|[Mitchell River neear Bairns-
2 shore of Lakes from Nyerimalang |dale. -
to Lake Tyers. Present in bores.
Mixed assemblage of Kalimnan and| Shelly, ferruginous lime-~ Typically dsveloped in Typically developed 335 feet in
Eg . Balcombian species of mollusca stones at Bairnadale and borss. No outerops known. in bores. o ougcprops.mmgin Bo.2
8 ] Ditrupa and foraminifera. Pelecypoda along Mitchell River. Rich, Bore.
S = Anomalina predominant, bryozoa common to- |[|shelly facies in bores of
= 3 sp. 1. corneg var. wards base. Present in most mixed Xalimman and Balcomb~
=] = , wormbetiensis bores. Outcrop in cliff section|ian species of foraminifera
& S . e at Swan Reach, Tambo River. and molluseca,
3 o ;
" Bryozoal limestones present in Cliff sections along Grey, bryozoal limestone [
bores. Sections containing rich |ilitchell River, richly present in bores but facles
. assemblage of Clypeaster gipps- shelly, bryozoal limestones,|containing characteristic,
Cibicides Clypeaster landicus% Hinn_ﬁ.gs cgrﬁansicsﬁ,r Bore sections more shelly large shells and echinoids
- Serripecten ensig, Spondylusithan in Sector I. L. missing., Ditrupe common )
® | victoriensis gippslendicus Yaileyanus at Orbost, Hospltarl and ﬁ,’r,i&-o_z:;ﬂ?ertebraiis
g %i'gke\kia'l'ooi}ggr'm, Tambo andv present. Material frequently)
g olson 8. hard  Fo outcrops known. Sco;txdiuoxlm :stm Hom feet in
b . e e e e e e e e e e e - oo [ R Sector III, but Margin+iolland's
ar-~-----4y¢ - m==--- 'g Bore sections containing Sections along Mitchel Operculina and mmgm,ogor;tvertebralig Landing Bore.
i - S.yahliensis, S.baileyanus in River. Shelly in Yores, in moderately hard, zZrey, ebsert.
Overculina Serripecten Fy PYOZO imestones. Other forms {Operculina always present. marly limestones. Fo out-
— ] rare. Operculina and Amphistegina, crops known., -
victoriensis yahliensis o Outcrops at Mississippi Creek,
b4 Orbost and Toorloo Arm.
N - |
8 N ) N
a " Lepidoeyclina (Trybliolepidins) Lo (Ts ippslandica and Bores and quarry sections- idocyclina not :
=3 & | gippslandica present but not associated assemblage as in | McColl's, Robertson's. common. Cyclarmina
5 Hofkerina - .common in pryozoal limestones and|Sector I. imphistegina common, Sherb- | present throughout.
g T semiornata . o marls with typical assemblage, onina present. Lithology bryozoal
= 5 Levidocyelina = ) g Gypsina howehini and Hofkerina marls, DBeds thick.
= o ‘_—L“‘—‘(T!. blioe |- - - - =--- - Cytheropteron | 3 semiornata. Sherbonina present. No outcrovs.
. 8 & —L—lenidina) batesfordiense 2 Outcrops near Orbost. ’ ‘ 857 feet in
8 ¥ | ginpslanatca LT - mm == e s e s m e o e o - b - - e e = e e e - - - = - - ~ — [Glencoe Ho,2
2 e Cycloclyveus - C.victoriensis var.gippslandica | Well developed at Skinner's| iell developed in bores Cycloclypeus and Bore.
= K victoriensis g with numerous &ﬂm Mitchell River, where rich [and guarries, Le Grand's Levidocyclina present
Var. et ica. Bed rarely more than 10 molluscan assemblage assoc~ ! and Brock's. Rumerous but not common es in
glopslandica a feet thick. Molluscan shells iated with Austrotrillina Amphistegina, Levidocyclina | other sectors. Ho
‘ & rare. No outcrops. howchini, Cycloclypsus and {and Cycloclypeus present. outcrops.
! Lepidocyclina. Mollusca Brachiopoda common at Le
° not common in bores. Grand's.
Bryozoal marls and marly lime- Only seven bores penetrated} Type section at Dowd's Bryozoal marls, some—| 5§16 feet in
stones in bores. Mollusca rare.|stage. Lithology, marls inj quarry, Longford. Whitish, | times hard, thick. tin No.2
?. Clavalinoides Few distinct foraminifera. bores in western portion. bryozoal marlis with abund- Cyclammina present ore.
o |\= Ecionema Facies more marly in several Cyclammina and Ammodiscus ant spicules of Ecionema throughout, bryozoa
® szaboi var. _ bores. No outcrops. present in Wurruk wWarruk newberyi. Mollusca few but ;| fewer at base of ‘
< —_ newberyi . Bore. No outecrops. Chlamys: foulcheri usually section. Hollusca rared
3 victoriensis present at base of section. | No outcrops.
ﬁ - o Brownish, micaceous marls with Grey to brownish marls, Grey marls, glauconitic Grey marls, fine- { 776 feet in
= % ty'pical foraminﬂifeggl asiemblage, slightly micaceous, shelly |and pyritic at base, grained, frequently . iBolland's
0 ; Turr Cyclammina, Vaginulina gippe- with band of hard, shelly mollusca not common. Bed | hard, glaucoritic apd [Yending Bore
g2 g Cyclamning Turritedla B landica, Victoriella plecte, limestone at base: Foram- |{fairly thick., Typiecal pyrii:ie at base. ‘ -
é incisa aldingae 8 small mollusca (Turritella inifera as in Sector I. foraminifera including liollusca rare. Typiecal |
3 | %
)
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forms ranging through the sequence to Recent. Restricted species
are eomparatively rare in the Janjukian. Victoriella plecte has
not been recorded out of this stage in Gippsland, while Vaginulina
gippslandica, so typical of the Janjukian in the area and above which
.stage it is absent, makes its first appearance in the Anglesean.,
Cyclamming, which is of zonal importance in the Janjukian, occurs
throughout the underlying Anglesean, while it ranges up persistentily
to the Batesford substage of the Balcombian in. Sector IV with,
occasional oceurrences in Sectors I, II and III. Fine distinetions
in many of the smaller forms may be partially due to facies, not age.
On the other hand the range of species of Lepi docyelima and Cyclo~
clypeug is definitely 11m1ted, and. are thereforc especially adapted
for age determination.

Amongst the other groups of fossils, bryozoa are of little
value in determining age but are important for the purpose of zonal
gorrelation. The same applies 1o mollusca which vary considerably
with environment. Tertiary fossil plants are also unreliable. No
adeguate reason therefore can be given for insisting that the age of
the Anglescan is older than Middle Miocene, since many of the foram-
inifera and bryozoa in the lignitiferous sands make an early appear-
-anec here before becoming of zonal value in.hlgher stages, and no
restricted forms are available. This evidence is derived from many
bore sections. The only qu+'of the- s+rat1graph1c sequenee whieh
exhibits any change in age is to be found in the Kalimnan stage in
which a certain assemblage of foramlnlferal, bryozoal and molluscan
species is restwricted with some species to be found living in recent
SCas. :

5 STRATIGRAPHIC SUCCESSION.

A sy&tematic scheme of the stratigraphic sucoession in
Gippsland is given in Table 1. A general discussion of stages now
follows, but the characteristic features of each stage in each
secetor will be dealt with in detail im Part 6. It is unfortunate
that, in the early selection of type localities. for stages in
Vietoria, in no case has there been a description of a continmuous
vertical mection in which the reclatienships between the overlying
and underlying stages have been ineluded, Actually such sections
are rare in Victoria, specially in the Port Philip region whenece the
carly description of the stages were takcrme The cxact vertical
extent of any of the type sections is not known. Therefore it is
not surprising that the thicknesses of the majority of the stages as
shown in the Gippsland bores are rather startling. This lack of
information as regards; the relationship of stages in the Port Bhilip
arca is ome of the couses of previous uncertainty as to the position
in the stratigraphic scquence of some of the stages. Consequently
the evidence now put forward regarding this sequence is of consider~-
able importance and permits fairly exact correlation with outcrops
throughout the Statec. Even in Gippsland, surface scctioms exhibit-
ing relationship hetween stages is rare. Neither the Anglescan—
dJanjukian nor the Janjukian-Balcombian junctions arc exposcd in the
basim. The Balcombian-Mitchellian relationship is shown at the
Water Trust Ezcavation near Balrnsdale, at a few loecalitics along
the Mitechell River, and at Devil's Backbonce near Ordoste.

L The present gemeral remarks will be supparted by descrip-—

tioms, for the Gippsland basin, of "standard sections', a term
instituted by Finlay and Marwick (X94o) for similar conditions in
eertain stages in various arecs of the New Zealond Tertiaries. These
standard sections will reclate to the Angicscan, Jonjukion and
Midehellion stages and to substages of the Balcombian. No surface

sections are available:for the Anglesean and Janjukian in Gippsland,
thierefore subsurfaee sectionms will be deseribed.
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The main departurcs in the present classification from thot
put forword by Singleton are in the institution off the rew stage nome
for the beds between the Kolimmen and Balcombian stages, in the
divigionm of the Balcombian into threc substages, and in the rcduction
of status of the Batcsford.(Lapidoqyclina,horizon) from a stage to a
subshtage of the Balcombian.

Anglcsean 8tage

One of the most important features of the inwvestigation
into the marine Tertiaries in Gippsland, is the proof of the cxist~
ence of extensive deposits of ligniti’erous sands and brown ecoals
underlying the fossiliferous marls of tha Joanjukian and overlying the
Jurassic sandstones, and refcrred to the Angleseon shages Further-
morc, these sands contain numerous foraminifera and are therefore mot
entirely of fluvio-lacustrine origin as previously comsidcereds

£

scrics off "lignites and clays of Yallourn'. In 1944, he substituted
"Yaliourn Scrics" for that appropriate name, correlating the beds with
the Anglesean stage "sinece for purposcs of correlation stage mmes
should preferably be based on marine formations', He admits that

the Angiescan locality is "hy no means ideal as a typc section, Dul
neardy all. other occurrences of beds correlable with the Anglesean,

as in the East Gippsland, Mallee and Dartmoor areas. arc knowm of from
borings cmd arc thus unsuitakrlc for sclcction™. This is only
partially truec. It is unsatisfactory t® have to refcr these extens-
iwe @Gippslond. deposits to a scetion.sueh as exposcd ot Anglesea, whiclh
is not typical of the Gippslaand beds. The objection against toking
the Yallourn section as a type because “stage names should be bascd
orx marine formationm™ ecannot be upheld for the scetion as rccorded from
Bores, in which up to 1,463 Teet have becn prowved, econtains numerous

- foraminifera, not only in the fime, lignitiferous sands but in the

. sonds which contain numerous fragmenmts of brown coal. 3 regards the
statement that scelions from vorings are "wnsuitable for sclection®

a8 types, the most recent work om the stratigraphic ~lassification of
marine sediments as put forward by American geologists (1939), indice
ates that a subsurface section can be taken as a type sectiom, if a
sultable surface section is not available. When sueh a scetion is
found then the subsurface section is dispenscd withe

Singleton (1935) proposed the term “Yallournian' for this

Recent cxaminotion of the Nelgon Bore in Westcrn Victoria
has brought to light some striking diffcrences between the Anglcsean
beds as developed in areas west of Gippsland and the Yallourn Form-—
aticn in @Gippsland, rceferred o the Anglesean. '

(1) The Anglescan as proved in the Nelson Borc consists
almost entirely of lignitifcrous sandstonc ccntaime
ing Cyelammima and is typical of the type scctiom
of this stage at Anglescas

(2) Bands. of brown coal which dominate the Yallourn
Formation in 2ll bores in Sectors II, III and IV
are obsent in the Nelson Bore where only a small
guantity of carbomaccous material is prescnt.

(3) The foramminiferal assemblage in the two arcas is
strikingly at variooce. In the Nelson Boreg,
Oyslomming which dominates the asscmblage ot Angle-
sca, is ecommon thrcouwghout the seetion in lignitifcr-
ous scnds, other forms being rarc. In the Yallourn
Formotion, Cyeclammina is prescnt only oecasionalliy,
but amall hyaline forms arc persistent, while genera
such as Opcrculina and Amphistegina, characteristic

- of the Baleombian, arc freguently reeordeds
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‘ It is thercfore with grcat reluctance that the lignitifer-
ous sands and brown coals of the Yallourn basin are referred to the
Anglesean stagee. So that the character of the deposits can be
eonveniently studied, a description of a standard scction from one.
of the bores in the arca will be gilven.

The greatest development of the Anglescan stage is in
Sectors II, III and IV, 68L fect being recorded in No.l Bore, Ph.
Bengworden South (Holland's Landing) and 1,463 feet in Tanjil Pt.
Addis Bore Noe2, PheGlencoe South. Unfortunately, none of the
bores cast from Ko.2 Bore, Ph.Nuntin (Lake KakydraS to No«5 Bore,
Ph.Bairnsdale (Eagle Point) penetrated the formation so that the
north-~castern limit in the arca under review is unimoim, . It is
not known whether the deposits ncar the mouth of the Snowy River at
Orbost are refcrable to the Anglescan whilc no boring is present in
the most easterly portion of the basin to prove the extent in that
direction. In Sector I, the sands which dircctly underlic the
glavconitic sandstone are not very thick; some are sideritie, whilst
others contain numerous fish remains. Exccpt in Sector I brown coal
is prominent throughout the Anglesean. In the most westerly bore,
No.l, Ph.Wurruk Wurruk, the first band was met at 2,516 fcect. In
No+5 Bore, Ph.Glencoe, about 6 miles south-cast, it qoeurrad.
immediately underlyimg the glauconitic marls at 520 ffeet. To the
east a thickness of 90 feet of brown coal is reccorded from the Lake
Kakydra Bore between the depths of 3,041 and 3,131 fcecte To the
south~cast bands of varying thicknesscs werc present in No.2 Bore,
Tanjil-Point Addis and in the Holland's Landing Borc; still further
cast G0 feet of brown coal was proved in the Sperm Whale Head Bore
between 2,729 and 2,789 feet.

Foraminifera are numerous in some of the sands and are
occasionally associated with the erown coal. Spccies which become
of zonal value in the overlying Janjukian include Cyclanmina incisa
and Vaginulina gippslandica. Specics also recorded in the Janjukian
and typieal of the Balcombian are Gaudryina (Pscudogeudryina)cerespinag,
Cassidulinoides. chapmani, Carpenteria rotaliformis, Hofkerind semi-

ornata, Notorotalia howchini, Heronallenia lingulata, Eponidcs scalb
riculus, Elphidium howchini, Opcrculina wvictoriensis and Amphistcgina

tessonii. Long ronging forms imclude Cassidulina subglobosa which 1s

commorny, Trifarina bradyl, Eponides rcpondus, Epistomina clegans and
Discorbis orbicularis. Bryozoa are reprcscnted by specics which be-
eome abundant in the Balcombian, such as Cellaria rigida vore.perampla,
Caberea grandis, Porina gracilis, Rctepora beanicna, Crisia acropora,
Idmonca_trigona, Horncra tubcrculata and H,striato. Molluscon shells
are absent, conditions being wnsuitable for their cxistcnecc. Ositracoda
include Bairdia subdeltoidea and Cythorella lato. Fish remains are
present in bores in Sector I.

The above faunal assemblage shows the close rclationship
of the Anglescon sands with the overlying Janjukian marls and the
Baleombian bryozoal limestones and marls. Comsequently there scems
little doubt that all thesc beds should be ineluded in the Mioecene
series,

A standord secotion for the Yallourn formation is tokem from
Noes2 Bore, Ph.Nuntin which is situated on the bank of Lake Kokydra in
Allotment 864, Scction 2. The hole was drilled by the Commonwealth
Government in conjunction with the Victorion Mincs Department with an
"Tdeal' Model 68, rotary plant, durimg the months of January to June,
1939, This plant was also used in drilling operations at Holland's
Landing, Sperm Whalc Heod, Romawi (Goon Nure), and at the Pilot
Statiom and No.10 Bores, Ph.Colguhoun, Lakes Entrance. The bore
recached the depth of 3,560 feet after passing through 500 fcet of
Post Kalimnan sonds, 170 fect of Kalimnan, 355 feet of Mitchelliam,
1,270 feet of Balcombian, 683 feet of Janjukian, and LSO fcet of
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Anglegsean befcre reaching Jurassic bedrcck at 3,515 fect. The basal
beds of the overlying Janjukian consisted of dark grcenish~-brown
glauconite and micaccous marl, containing pyrite and foraminifera. A
description of the bore samplcs, in downward sequence, is as follows:-
3025 feet-—~ Dark greyish~brown sandstonc with glauconite.

et S5 v e

3029-303%9 feet ~ Browvn ccal.

30393041l fect - Greyish-white, sandy clay with quartz grains,
pyrites, glauconite grains. foraminifera, bryozoa, mollusca and
osbracoda.

FORAMINIFERA - Pyrgo bulioidcs; P.depressa; Quingqueloculina
seminulum; @,vulgarig; Triloculina schreiberiana; Spiroloculina
tenuiseptata; Cyclammina incisa; C.longicompressa; Gerotundata;
Ammodiscus incertus; A. sp.ii); Bdellcidina aggregata; Textularia
sagittula; To.gramcn; Te.carinata; Clavulina antipodum; Cl.paris-
icnsias; Clavulinoides szabol var. victoricnsis; Listerclla communis;
Gaudryina (Pseudogaudryina) crespinae; Ge.rugosa; Marssonella trochus;
Dorothia parri; Verncuilina trigquetra; Bolivima punctata; Bsnobil-
is; Bramygdaleeformis; Casgiduling subglobosa; Buliminclla elegant-
issima; Buliming pupula; Logena Llaecvig; Lestriata; Lehexagona;
Lemarginata; Leorbignvana; Lesulcata var. interprupta; Nodeosarig
vertebralis; Nohispida var. sgublincata: Ne. sp.; Dentalina obliguae;
D.congebring; Vaginudiina legumen; Mopginulino glabra; Saracenaria
italica; Lenticulina tenuis; Learticulata; L.gibba; L. SPe(l);

Lo pseudorctulata; L. rotulcta; Globulina gibba; CGubtulina
problema; G. loactca; Sigmoldella clegantissima; Glandulinag laevwig-
eta: Uvigerina schwageri; Us.asperulg vor. ampullacea; Globlgerinn
nuiloildes; Globigerincides trilobug; Orbulina universg; Sphaeroide
ing ouiloides; Pullenia guingueloba; Po.sphacroides; Globorotalia
eragsa; Gibicides ungerianus: Covichoricnsis; G» spe.(d); Cibieid-
clia variabilis; Anomalina ammonoides; Eponides repandus; L. cons
centiricus; Nonionclla spe: Elphidium pscudoinflatume

VERMES - Ditrupa spe

BRYQZOA -~ GCecilaria cf. custralia; Cerigida var. venusto;

Porina grocilis; Retepora beaniona; R. Sp.; Meeynoecia proboscidea;
Mesonsa noechstetteriona; Filisparsa comeinng.

PELECYPODA - GQucullaeco corioensis; Tcllina spe

GASTEROPODA - Gurolcus Sp.

OSTRACODS -~ Balirdio amygdalcides; Macrocypris decora; Aglala
celavaia; Argilloecia badig; Cytherc dictyon; Xestoleboris
margaritea:s Krithe cggeri; Cytherclla lata: C.pulchra.

30Ll~313) fect -  Birown coale

3131~5$§u feet -~ Greyish-wihilte, sandy cloay with carbomaccous
material, glauconitec and foraminifera (Quinguecloculing Sp. ).

3136 fect «~ Fine, greyish-white, felspathie sandstone with carbor-
aceous material. - :

3136:+3106 fect -  Moderately coarse, felspathic sandstonc.

3063151 feet -~  Brown coal.

31513155 feet -~ Carbonaceous shale. No orgonismSe

31553166 feet -~  Brown coals
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3166-3171 fect - Carbonaccous. shalc.

3171=3177 foet -  Bdown coal.

3177=-3180 fect -  Carbonaccous shalc. Ko orgonisms.

3180-3%1.93% feect & Bbown ecoal.

319%-310L feet b Gaﬂbon&ceous shalce

319L=%205 feet ~ Brown coal,

3205=32U5 feet - Greyish-white sandstone, with occasional plant
remains indeterminmatc. '

32u6. feet - Grey, ealcarcous mudstonme with pelecypoda indetermime
ate, carbonaceous material, foraminifera (Quinqueloculinn vulgaris,
Cyclammina incisa, C.rotundata, Clavulina sp., Vaginulina gipps-
landica, LCNticCULLiND SPes bLerotulota, E;cultrggg, Guttuling problema,
Globulina gibba, Globigerino inflata, Ge spe, Globlgerinoides tri-
iobua, Sphacroidina bulloides, Anom?lina nonio?oideﬁ, Civicides
cbatulus, Coungerionus, Nonion spe ), bryozoa (Retepora sps,
Hiantopora monoecros), coral (Kotophyllig spe)e -

3951-3296 fect = Light grey sandstone. NO orgonismsa

32963302 feet -~ Rrown coal,

3303 feet -~ Light brown shale with plant remains indeterminates.

330L._feet -~ Ditto, with foraminifera (Quingueloculina sp.,
Pullenia sphaeroides, Cibicides victoriensis, Gyroidina soldanii)
and fragments of bryozoa (Amphiblestrum simplex, Retepora spey
Crisia Spe)e ' :

3310=3333 foet - Browm, carbonaceous shalc and sandstone.

3338 feet ~  Brown, shelly marl with glauconite, pyrite, earbom-
aceous material, foraminifera, oceasional bryozoa, numerous. shell
fragments and ostracoda.

TORAMINIFERA - Byrgo depressa; Quingueloculina vulgaris;
Haplophragmoides spe; Listcrella communig; Vermeuilina triguetras;
Textularia carinmata; Dorothia gibbosa; Cassiduling subglobosa;
Buliminella elegontissima; Dentalina consobrina; Lenticuling sp.;
Legibba; Guttulina problema; Geregina; Globuling gibba; Uvigerina
efepigmea; @Globlgerina bulloides; Globigerinoides trilobusg;
Sphaeroidina bulloides; Globorotaliac crassa; Gyroidina soldanii;
Anomalina ammonoldcss; Aenonionoides; Cibicides rcfulgensg; C.unger-
iaonus; Siphonima australis; Planulina spe.; Notorotalia howchini;
Cibiecides spo(l); Cs sp.(zs; Eponides spe; Elphidium crespinag.

BRYOZOA ~ Selemaric marginata; Retepora spe.; Enmtalophora
longipora.

POLECYPODA - Huculana spe

GASTEROPODA - Marginella sp.

OSTRACODA - GCythere sp.; Cytherclla lota.

33LU8=3%%70. feet = Greyish sandstone with carbomnceous material bub
no foraminifera.

3371 feet -~ Light grey mudstone with sandy patches.



13,
3%8le=3385 fout - Groyishewhitce, sondy mudstone with foraminifora
(Clovulina sntvivodurl, Eponides spe), and fragments of bryozoa indet-
crminntc.

339L=3506 fcct - Groy sandstonce and greenish-grey clay. No organe
1ang.

Several specics of foraminifera which become characteristic
of the overlying Janjukion, moke thelr first appecarance in these
Mnglesecan beds. They ineludc Cyclammina inecisa, Ce.longlcompressa,
Cesrotundata, Anmnodiscus incertus and Vaginuline gippslandica. Qther
forms ronge as high as the Bairnsdealce substage and even to Recente

Janjukian Stage

This stage contains two lithological wnits, (i) the
micaceous foraminifercl marls, brown to greenish-—grey in colour, and
freguently glawconitic at base, and (ii) the glauconitic sandstone,
these units comstituting the "Lokes Entrance formation', This
glauconitic sandstone is ocll-bearing in the Lokes Entrance Scctor.
Unfortunately, no outcrops of the stage have yet been discovered in
Gippslande. A "standard scction' for the Janjukian is dcscribed from
Nosll Bore, Ph.Colguhourn. The zonal foraminifer is Cyclammina
incisa which is persistent in all scctors. Tueritellg aldingac is
the commonest molluscan forme

(1) The micaceous, foraminiferal marls overlic the glauconitic
sandstonc in Sector I and the Anglescan lignitiferous sands and brown
eoals in Sectors II, III and IV, The stage varics considerably in
thickness, the best development being in the bores im Sector IV where
77 feet were recorded in the Holland's Landing Bore. In Sector I,
the facies is ropresented in the basal portion, Ty brown, sandy,
micaceous marls in which several hard bands of concrctionary, shellys,
calcarcous sandstone are intcerecalated and in whiech fossils are rare.
These pass upwards into fossiliferous marls containing abundand
foraminifera. The sandy facies disoppears in Sectors II, IITI and IV,
whilc the micacecous character though present in II and III, is practe
ically absent in IV. The abundance of mica scems to vary with the:
proximity of the basement rocks. The stage in Scctor IV is marked
by fine-grained grey to greenishe-grey marls. Foraminifera are mumer=
ous but bryozoa and mollusca are extremely rarec. The break between
the Anglescon and the merly focies in Scetors II, IITI and IV is
marked by a band of rock composed of massive pyrite and glauconi te,
which gradually passes upward into o glauconitie marl and finclly into
foraminiferal marls which arce morc or less micoccouss

‘ The forominiferal assemblioge characteristic of the marls
indientes quict conditions of sedimentation in moderqtely deep water
in Scetor I, and with dcceper comditions in Scetors II, IITI and IV,
Zonal specles include Anmodiscus aPey, Cyclammina inciso, C.rotundata,
Vaginulina gippslaondicas Vietorielle plcetc and Loamarckinag glenco-
cngls as well as an assembloge rich in Polymorphinidac and Elphidiunre
Veplecte is not common but is definitely restricted to the Janjukian
stage in Gippsland, but Vegippslandico is rccordced from the under—
lying Anglesean sonds. Cyclammina 1o persistent in the majority of
bores, whilst Ammodiseus 1is more charncteristic of thosc in Sectors
I and IV, Bryozoal specics are not numerous ond include Adconell-
onsis obligua, Aesymmctrica, Broacchbridgia emcndata, Otionclla cupola,
Trigonopora vermiculoris and Aspidostoma alrcnsice Pyritiec rcplace-
ment of spceimcns 1s commoOile Molluscan shells are usually small
and freguently crushed, Turritclla aldingac, Triforis wilkinsoni and
Collonia parvula ore amongst the constant forms. Ostracoda. inelude
Bairdia subdeltoiden, Bythoeypris tuncfacta, Cytherella lata and
Cytherelloidea intcrmediae
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(i1) The glauconitic sandstone facies is represented in all
sectors, but there is variation in its composition in Sectors II,
III, and IV from that in Sector I. Foraminifera, where recognisable,
belong to species recorded commonly from the overlying marls.
Molluscan shells are frequently present in the Lakes Entrance material,
the principal species being Turritella aldingae. :

A standard section for the Lokes Entrance formation is
described from No.,1ll Bore, Ph.Colquhoun, situated in Allot,123A, at
190 feet above sca lével. This bore was put down conjointly by the
Commonwcalth and Victorion Governments with o rotary plehnt, during
the months of Moy to Sceptembeor, 1941.

The Janjukian stage wos met in the bore at 926 feet where
Cyclomminga wos rccorded in brownish, shelly marls, thc overlying bed
belonging to thc Longford substages The marly facles continucd down
to 997 fcct.  Bclow this depth wos a sandy facics containing fow .
fossils but with intcorcalations of several bands of hard,calcarcous
sandstoncs The glauconitie scndstone ocecurrcd at 1149 foct. .

- The dctailed description of the scction is as follows:-—

926 fect ~ Grecnish-grey marl with pyrite, foraminifera (dmmodiscus
SPe , Cyclomming rotundate, Dorothic porri, Vaginulino gippslandied
and Lamarckine glencoensis), bryozoa (Adeonellopsis symmetrica,
Deontopora mooraboolensis, Caleschara denticulata) and mollusca
(Lissarca rubricata, Cuna radlata, Cerithiopsis mitchellensis,
Turritella platyspira, Eulimello nitidula)e

927-930 feet - Brownish-grey marl with patches of pyrite, foramin-~
ifera (Triloculina tricarinata, Tyclammina rotundota, Armodiscus sps
Clavulinoides szabol vore. victoriensis, Clavulina antipodum), corals:
(Trematotrochus clarkei), bryozoa (Cellaria contigua, Ceecnormisi
Melicerito angustiloba, Adeonellopsis grisea, As.obliguc, Velumella
~depressa, Hincksina geminata, Stomenocella fusiformis, Schizoporella
submersa, Sé¢hizolavella phymatopora, Metroperiella transverso,
Cucullipore tetrasticha, Otionclla cupola, 0ecupolo va r.oplrﬂllu,
Trigonopors vermicularis, Mctrorobdotos moniliferum, Spiroporing
Tubulifera) and mollusce (Chlaemys foulcheri, Limopsis chapmani,
Lissarca cincturata, Sarcepta obelella, Collonia parvula, Cylichnella
cuneopsis, Haurakia gabriell, Astraea aster, Triforis wilkinsoni,
Cerithiopsis mitchellensis, Gerlthlella trigemmata, Turbonilla
radicans. )

931 Peet - Hard, yellowish marl with bryozoas

934-9Lh2 feet — Grey, bryozoal and shelly marl with corals(Flebell-
um_gembieriense, Placotrochus elongatus, Balanophyllia spe ),echino-
derme. (Gonlocidaris prunispinosa, Gepentaspinosa, Psammechinus
woodsl) and mollusca (Chlamys praccursor, venericardia gracili-—
costata, Dimya dissimilis, Homicordium Sp., CYyProaca spe (large),

Ce subsidua, Megatebennus concatenatus, Collonia parvula, Vermicularia
conohelix, Veasper, Tenagodes ocClusus)e

oL3-~9L47 feet — Dark greenish-grey, bryozoal and shelly marl with
'pyrite also foraminifera (Lingulina metungensis, Sigmomorphina chap-—
mani, Eponides scabriculus), corals (Tremototrochus clarkei,Delto~
eyathus sp. ), bryozoa (Deontopora mooroboolensis, Amphiblestrum spe,
Rhynchopora bi—-spinosa), and mollusca (Chlamys sturtianus, small
Cypraeas too crushed to determine, Turritella aldingae Tewarburtoni,
Inguisitor sandleroides, I.johnstoni, Buchozia hemiothone, Mathilda
decorata, Cerithiopsis reticosa, Cerithiella trigemmata, Marginello
micula, Crosseia cancellata, Teinostoma calva, Eulimina acutispira ).
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950=-997 feel = Brownish-gicy, micaceon;& shelly with less bryozoa,
and freguent pyrites, also for amlnlfe“a.acyclammlna rotundata,
Gaﬁnnisn TLamarckina. ploncccr'"so numcercus small rotalines, Elghldlum;
i @, and molluuca (GJVn;morlo mﬁccﬂzl, L1m0p81s maccOJl, Guna

1elln +%1rcmmaba, MonLo w1lsbu1, Czprncu sppo. 1nclud1ng lqvge frag—
ment, bchg¢nu¢t teansenna, vaatLum Q}wll@, Buchozilia hemiothone,
Turbenilla tenuissima, Conom“+”a,L1yau Brookula_ singhctoni).

9971006 foet — Browvmish, migaccous, sandy marl with shells. less

COMILCN. - Washings -~ chiefly fine, angular quartz grains, also green
and prown glauconite, a few snall Poruminifera and molluscan shells

(Lim0051% anpman* valida (lvu6 feet), L.maceoyl, Cuna multilamella,
Tuceitella aldingae . I ,

Brownish, sandy marl with Ammodiscus sp. and lclicerita

-  Darlk brownisgh=-grey to dark grey marl.

L0136 T QL S - Hard, calcareous sandstone with shell fragmente
anGtOliLﬂﬁuCo

1014 "=3026" -  Brownish, micaceous, sandy marl with Corbula sp.
Washings. - 'hﬁefly fine, anguiar guariz grains, mica flakes, pyrite,
foraminifera rare and a few snell Lra‘montso

3

10267202611 «  Hard, calcarzecous sandsione,

JQ26 ' WM-1 0L 2% . Similar teo LOLLMLM-1026%, with aggregates of
pyrites. Foraminifera and shell fragments rare.

QL0 3M.ToL2 oM o Hmrd, dari greenish-grey, calcarcous, shelly
sandstcne with Plabellum distinctum, Antigopa dimorphophylla, Veneri-
cardis spP., Dentalium spe, Lurcitelld murrayang, T.aldingae, Natica
WinGLelo

A0L2'9".1 0676 -  Dark brownish to grecnish-grey, micaccous, sandy
marl with pyritic scgregaticnsi Fogwsils rarc,

1067'6M-106816" ~  Hard, calcareous sandstone.
AUE68 161005 1 = Fimilar to 10L2'9'.1Q5716M,

1095 L1095 feet = Hard, culeareous sandstone with shells indeterw
minate.

1096-1110 feet —  Similar to 1L0L2'9M.1067 6%,

111.0-113018% Hard, calcareous sandsione with shells indetermin-
ate.

1110 8".11226" . @Greenish, micaceous, sandy marl with pyritie
concretions,

1122?6” -11l24' -~  Hard, calcareous sandstonec with Turritella gldingae.

11201138 feet ~. Brownish, mieaceous, sandy marl with ovoid pellets
of gilamcondite and a few small foraminifera.

11387'-1138'5"% «  Hard, calcareous sandstonc.

1138'6%-2103%Y -«  Similar to 1i24-1138 fceot.
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-1150 feet - Greenish-grey, micaceous, sandy marl with abundent

1149
fine, angular gquartz grains anxd ovoid peilets-of brownish glauvconite,
also mica flakes.

1151 feeth Hard, grey to dark grey, calcareous, shelly (Turritella
murrayens) sandstone with abuwndant glauconite, the darker portion
enbalining oil. : .

315116 - Greenish, miecacecus, sandy marl, Washings = chiefly
fine, angular guartz grains and ovoid pellets of brown and greem

glauconite, also miea flakes.

11531158 feet - Fine, green sandstone with abundant ovoid pellets
of grecil glauconite and a few foraminifera.

1158-12172 Teet - Hard, green, glauconitic sandstome with mollusca
chiefly indeterminate (Turritella murroyana). '

12151229 feet - PRyritic and glauconitic sandstone.

1233 feet - Dense, fine-graimed, greenlsh-grey sandstone with
glauconite graims and pyrite.

Resibricted Janjukion species of mollusca are rare in the

Gippsland bores, but the foraminiferal assemblage is eharacteristic
of the type locality at Torquay,

Balcombian 8tage.

, Overlying the Janjukian marls is a series of bryozoal lime-
stomess, marls and marly limestones referable to the Balcombiam stage
whieh in Sector IV, are 1,818 feet thick. These beds have beenm
referred tc as the "polyzoal series! but are now grouped under the
heading of "“Gippsland Limestone Formation', because of persistent
charocteristies, It is impossible to support Singleton's recent
view (1941) that the Batesford (Lepidocyclina) horizon is a stage
directly underlying the Balconmbian. Evidence from borings in Gipps-
land is in favour of his ecarlier statement (1937) that it is a facies
of the Bolcombian, Sedimentotion thiroughout this series of beds is
practically wniform in all pantis of Gippsland, with the species of
bryozoa congslstent and abundant, and the assemblage of aemallcr foram=—
inifcra persistent, the only distinet feature being the presence of
Lepidecyelina and Cycloeclypeus in the middle portion. Some species
of foraminifera ond bryozoa extend up to the overlying Mitchellian
stage, The molluscan content varies in different scctorse.

The Balcombian stage as developed in Gippsland is divided
into three substogess. In dewvmward sequence these are:-

(iii) Bairmsdale.
(ii) Batesford.
(1) Longforc.

(1) Longford Sunstage.

The berm “Longford" is being applied to the beds which
overlic the Janjukilan marls and underiie the Lepidocyclina limestones
and which have been referred to in reports on borings as "Bl stage'.
Singleton's comments (19U1,p.75) on the relationship between the
Janjukian and the Balcombian have already been quoted (p.l). The
evidence for the creation of the new zone is based on the investige
atioix of ZO bores and it is. cnly recently that a surface section was

-

4
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discovered which could be designated as the type loeality. Both the
lithologiecal and paissoniholcgical breaks hetween the Janjukian stage
and. the Lomgford. substage sre fairly distincet im Sectors I, II and IIL
but in Sectcocr IV where bores have been drilled in the deepest portiom
off the basin, there is littic change in Lithology, while the faunal
Break is equally indefinite, %ypical Janjukian foraminifera such as
Gyclammlna, persisting vp to tne Batesford substage.

The ype AO”alltV for the Longford substage is Dowd's
Quarry, scuth of Sale (Eﬁgaz)c The ¢uar:y is situated in the Ph.
Coolungcclun cn the eas®t bark of Boggy Crsek, west of Allotment 8,
Secticm 4; half a mile west of the road from Lomgford to Yarram, and
about 2 miles south of Lomgford, where the road turns west to Rosedales
An excelient seriecs of alternating hard, imestomes and friable, bryow-
zoal marls showing a dip of about 15° to the west with a strike of
N60° east im exposed in the guarry which has a vertical face gbout 50
feet higln Qwing to the sheer face ¢f the section, systematic

colleﬂting is difficult, Az far as possible samples were taken from
eritical nnanuasuc as The lowest Bed exposed in the central portion
(the oas+e ' pars being covered with detw"ﬁus) and. the topmost bed at

the wesiern end., Friahlie material was also sampled between various
hard bamis ot the western and cemtral vortions.

(&) The Mﬁwpst ted oxposeq is a greyish, friahle marl composed
almost- entirely of spleule the spooge Eeionema newberyi. Small
foraminifiera prinmcipally wotu%ime forms are also present. Eponides

secabriculus amd 1 nomalina nonicnoides are the commonest forms while
two cther spieics rather rare in Gippsland are namely Cassidulinoidss
chapmani, decP”"th from Roeky Poimt, T01ouaw'(p0851bly from an
horizon equiwalent to the Lonuford smbstag@) and Tubulogenering .
mooraboolenslis, described f“cm beds in the Moorabool Valley mcar
Geelong, arc also rezonrded. Bryozoa are not well developed ia the
Tasal sampics, cyelostomatous species being typieals The pelecypod,
Chlamyss fouleheri, is fairly commor. Ossiracoda arce numerousSs

The Founsll assemblage in the lower marls is as follows:-

FORAMINIFERA - Cvelemming rotundata. Clavulinoides szabol wvar.
victoriensisBolivina robusta, B.victoriamg, Cassidulina subglobosa,
C.laevigata, Wuﬁmﬂogeneﬂlna,mooraboolensls, Cassioulinoldes chapmand,
Ehrenxervlno serrata, Lagena crblgnyana, Lestriata, Legracillima, |
Nodosarig spe.{l), N.raphanus, lDentalina emaciata, Deobliqua, D.sgoluta,
Do.fissicosbata, Wag_'dilna_lcvumen, Glandulina laevigata, Lenticulina
eulirata, LaSPa(L), Guttulina. LT‘I‘G%lll&l‘ng G.lactea, G.problema,
Globu1¢naAg1bbaﬂ Sipmoicella elegantissiimm, Pyrulina fusiformis,
CGlobigerinoides friloous, RPullenia ouingueloba, Sphaeroidina
dulloides, siphonina australis, Cibicides lobatulus, G. Sp. (2),

C» unngeri.anis, Ecnonaﬁhﬁnlq.¢1kﬁulatﬂ, Anoiialina ammon01des¢ Ao 2L o
ata, Agnonloanhdesq Epernldes seabriculig, Notorofalia howchind,
Bliphidiun srespinag, E.parri.

SPONGIDA - Icionema mewbervi.

ECHINCDERVA ~ Gomiocidsris pentespinosa, Steriocidaris
australias. ‘

ERYOZOA -~ Cellepora corcnopus, Crisia acropora, Idmomea trigona,
I.milmeana, Leincurva, Horrers rromdicilata, Hetuberculata, lecynaecia
proboscidea, El]J&paﬁ&a orakelensis.

ERACHICPODA ~ MUrravia_g@ﬁinmﬁiﬂbrmiéo

PELECYPODA - Chlamya;fcugnherl, Ce.praecursor, Ctemamusium
'amklnaoglo
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OSTRACU)A - Bairdia smygdaloides, B.subdeltoidea, Macrocypris:
decora, bythocythere keblel, Cythere scutigera, C.dictvon, C.lactesa,
C.flexicostata, Gesp. (1), Cytheropterom fenéf%?atumb Alatacythers
pracantarcticum, “Krithe producta, Cytheréllia lato.

CIRRIPEDIA -~ Balanus Spe.

(b) The highest exposed beds are at the west end of the quarry
and consist of yellcwish, bryczoal marls. Foraminifera which
include Eponides scabriculus, Gypsina howchini and Operculina victor—~
iensis, are not as comuon as in the lcwet* marlse

The faunal assemblage s as followsi=—

FORAMINIFER.A - Dorothla.parrl, Geadryina rugosa, Clavulinoides
szabol var, VlCuOPlGﬂSlS, Casdidulina su>@looosa, Ncdosaria raphanus,
Lenticulina articulata, Sigmoidella elegantlss ma, 8. kagaensis,
Cibicldes 'sp. (2), Gsuagerianus, Anomalins nonionoided, Cerpenteria
rotaliformis, Gypsina howch1n39 Ge.giobulus, Epcnides repandus,
Eescabriculus, Blphidium parri . D.crecg;naeq Cprerculina victoriensig.

ANTHOZOA ~ Mopsea tenisoni, Mesp.(l).:

ECHINODERMA - Psammechinuvs woedsi, Gonlocidaris pentaspinosae

BRYOZOA ~ Cande inermis, Uellaris contigua, C.depressa, Cegracil~
is, Cerigida var. perampia, Melicerite angustiioba, llacropora crasse—
tina, Msclarkei, Crateropora patul_,@mo osma elongata, Vincularia
cigantea, Hincksina geminata, DidymosSelLlo larvealis, Tubiporella
elevata, Porina gracilis, P,vewtebralls, %chlzomavella marginata,
Hiantopora . liversidgei, Schizoporella OfblCUllLer&, Seburlingtonensisg,
Segranulata, Gorbulipcra cf.ornata, Lepraiia obligua, L.palrns alel,
Tetraplarla.auotralls, Eschar01des ere: tla, Porella baculina,
Pedenticuiata, POur111c¢la corrugeta, L.b1~1nc1sa, Buffonellodes pPro-
funda, Conesche “6171Q4<pﬂlllbb’nenSlS, Gellegpra fossa, Lekythopora
antrixg Gephyrbphora bllamellarla, Hi ppomenella _abdita, Dakaria
crassocirca, RamphonOuus hisorius, smittinella tavei, S.porrecta,
Smittlna‘ﬁibngaoa, Aﬁeonellcps S claveta,  ReLepora beanlana, Re sub~
lmmersa, Spiropora verticillata, Idmonea geminata, I.milneana,
lsdncurva, Hornsre frondicu) ota, Hgtubnrcnlaua, Entalophora longipora,
Hetepora pisifor:is,

BRACHIOPODA ~ Stethothyris insolita.

- PELECYPOD{, -~ Chlamys foulcheri,

0STRACODA ~ Bairdia subdeltoidea, Mecrocypris decora.

It is #pparent that affinities, based not only on the abund~-
ance of bBFozoa but on the forsminiferal assemblage, are with the
Balcombian stage rather than with the nnderlying Janjukiarm, The
upper portion clcse1J resemblBs the ov‘rlylng Batvesford substage, in
the presence of (ypsira howchinil, a sp:cius characteristic of the
Lepidocyclina horizon and Opereulina vichoriénsis which ranges into
the basal portion nf the Bairnsdale substage. Relationship with
the underlying Janjuklian is ghown by the -ceurrence of Cyclammina
rotundata. vhich is characteristic of, but not rostrictsd to, the

et o e < R

Janjukian marlse

In support of the faumal characteristics of the type surface
section, a “stamdard subsurface section" is described from Nos«9 Bore,
Ph, Colquhounr which is situated.in Allotment 13, township of Cunninge~
‘hame, sobout three miles east of Lakes Entronce and has an elevation
of 7 feet above sea level. It was drilled with a rotary plant
between January and April, 1941 and was cored throughout. The
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portion of the Hore which is being designated as the standard section
for the Longford substage liecg between the depths of 708 feet and 935
feet. This thickness of 227 fcet is about the average proved by
borings in the Phse of Colguhoun and Buwnbcrrah in Sector I.

The 11tlology ranges from bryozoal marls to marly limestones
varying from white to grey and greenish-grey in colour. Grains of
glauconite and fine, angular quartz are occasionally present. The
predominant fossils arc bryozoa, most of the spccecles making their
first appearance in the Longford substage. Foraminifera arc fairly
numerous. and although the substage is the lowest horizon for many of’
the species none is definitely restricted to it. The forms are
characteristically Balcombilan, with a few typical Janjukian spccies
occurring sparingly in the basal portion of the scction. Cidaroid
spines and small brachiopoda are occasionally present but molluscan
shells and ostracoda are poorly reprcsentcd.

The‘faunal list is as follows:-

FORAMINIFERA - Quingueloculina vulgaris, Bdelloidina aggregata,
Textularia fistulosa, Dorothia parri, Gaudryina colLingl, Gas(Sipho-
goudryina) victoriana, Clavulinoides s@aobol vare.victoriensis, ReUusse
ella spinulosa, Cassiduliina subglobosa, Lagena marginata, Le.orbignyarg,
LeSULcata, N0odOsaris vertebralis sy Dentalina obligua, Deemaciata,
Demuecronata, Desoluta, Vaginulina legumen, Marginulina glabpa, Lentics
ulina articulota, Lecultrata, Legibbas Ls SDe (l), Le.rotulatas Glﬂndgl—
ina laevigatg, Gutfulina irregularis, G. “ef «yobel, Geproblema,
Gslactea, Globulina 1bba, S1gmororphina vaughanl, Sigmoidella el_gr
antissima, Languﬂvna metungensis, Globigering bulloides, Sphaer01d1na
bullioides, kullenla quingueloba, Gypsing globulus, G. howechiniy .
Planorbulinella plana, Pednaequilateralis, Adcrvuling. 1nhaeren$,
Hofkering semiornata, Cerpenteria rotaliformig, Spirillina vivipara,
Heronallcnia lingulata, Hewilsoni, Patellina corrugata, Anomalina
ammonoides, A.nonionoides, Siphonina australis, Pulvinulinella tenui-
marginata, Eponides repandus, Bsconcentricus, Dnistomima. elegans,
Notorotalia howchini, AStrononion australe, Elphidium chapmani,
Eecrespimae, L.howchini, E.pseudoinflatum, Amphistegina lessonii,

Operculina victoriensise

SPORGIDA ~ Ecionema newberyi, Bactromella australise

ANTHOZOA - lMopsea. tenisoni.

ECHINODERMA - Plates ond spines of cidaroids including Gonioeid—
aris prunispinosi. :

BRYOZOA - Melicerita angustiloba, Cellaria contigua, Ceaustralils,

C.rigida vare perampla, Cegracilis, Ellisinidra profunda, chrqpora
arkei, Schimoporella orbiculifera, Nellia oculata, Tubucellarig

cor001deu, Escharoides erecctus, Hippomonella abditg, Adeoncllopsis
elavgta, Porina gracilis, Pevertebralis, Porella baculina, Lepralia
continua, Hiantopora liversidgel, Chaperia cylindriformis, Smittim-
ella tatei, Retepora beaniana, Crisia acropora, ldmonca milmeana,
I.trigonma, Entalophora longipora, Mceynoecia proboscidca, Mesonea
hochstetterigna, Hormera tuberculata, Hsstriata, Lichenopora radiatg.

_ PRACHIOPODA ~ Stethothyris insblita, Magellania garibaldiana,
IMurravia flindersi, Cryptopora acutirostrum, Aldingida spes Terew
bratalia ftabeana.

PELECYPODA - Chlanys foulcheri, Ostrea sp., Macrocallista sp.

OSTRACODA = Bairdia subdeltoidea, Cytheropteron batesfordiense,
C.fencstratuiie.

The above qssemoldge of foraminifera, togethcr with the per-
sistent occurrence of species of bryozoa from 935 feet through to the
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Bairnsdale substage and basal Mitchellian agaim indicates affinities
with the Balcombian stage. Speeies. characteristic of the Batesford
substage include Gypsina howchini at 840 feet, Planorbulinellia plana
at 800 feet, Poinaequilateralis at 794 feet, all of which.do no#
appear above this SUDSLAZCs Operculina victorlen31s which ranges
up to the Pase of the Bairnsdale substage, “ig recorded at 845 feet.

(11) Batesford Substagg.

Prior to the publication of the Holland's Landing report in
1941, all reports nade by this Branch referred to the Batesford sub=-
stage as Lower liocene in age. The position of the Lepidocyclinae
in the stratigraphic sequenoe in Gippsland has been discussed in Part
Lo ot only 1ls the species of Lepidocyeclina in the area distinet
from Batesford and Hemilton, but other foraminiferal species which
aretassociatedAwith the genus at those loecalities play an importand
Parte

One of the commonest forms at the type locality for the Bates-
ford substage is Caloarina verriculate Parr, which is fairly common
at Hamilton and Flinders but is exceedingly rare in Gippsland, where
it has been recorded from one bore (No.l, Ph.Colguhoun), in the cliff
sections near Orbost and in quardy sections in the Ph.Glencoe.
Hofkerina semiornata, one of the most characteristic foraminifera a®
Hamilton and in Gippsland, is not known from Beatesford. The positign
of Austrotrillina howechini has already been discussed.

No striking llthological break is apparent between the Longford,
Batesford and Bairnsdale substages, the beds congisting of bryozoal
marls, limestones and marly limestones ranging from grey to greenishe
grey in colourr. Several surface sections ape available in Sectors I,
II and III, some of the guarry sections in Sector II being very rich
in Lepidocyclinae.

v The palaeontological distinction for the Batesford substage 1s
based. on. the presence of a certain foraminiferal assemblage including
the restricted genus Legidoczclina and. restricted speeies of Cyclo=-
cl CUE s together with Planorbulinella inaeguilateralis, P.plana,

Gypsina howchini, Hofkerina semiornata, Calcarina verriculata, and
Ansﬁrotrllllna howchini tabsent from Batesjord.but associated. with
Lepidocyclina at Hamiltom ond Skinner's Sectiom, Mitchell River).
Persistent accessory forms are Carpenteria rotaliformis, C.protei-
formis, Amphistegina lessonii ond Operculine ViebOoTr LCnSi Se This
&ssemblage has been proviously dealt with by the author (1936) but
was referred to the Lower Miocene.

The Eatesford substage in Gippsland is represented by the zone
of Lepidocycling bliolepidina) gippslandica, which dominates. tThe
foraminiferal assemblage in all bores and outeropse The thickness
of the zome varies considerably, being 127 feet in No.ll Borc, Ph,
Colguhoun and 857 feet in No.2 Bore, Ph.Glencoe. It can be subdivide
ed. into two zmomules already mentioned.

(1) The lower or zonule of Cycloclypeus victoriensis vamr.
gippslandica, is present im all seectors, in association
with numerous Lepidocyclinaes, It is extremely limited
in vertical extent in bores. gxg%oclzpeu$ is rarely
regcorded from more than ten feet of core scmples in any
bore. Associated with these two genera are the typical
forms listed abowve.
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Surface sections are to be found in the Ph.Glencoe, and
along the Mitechell River, above Bairnsdale. In deep
borlngs, in Sector IV, the typical Janjukian genus Cyecl-

‘ amming raenges through the Longford into the Batesford
‘substage, where it is found with Lepidocyolina. In
Sector II, Lepidocyclina and other characteristie foram-
inifera are assoclated with a rieh assemblage of Balcombr—

- 1anlspenles of mollusca. This feature is illustrated at
Skinner's section, Ph.Wuk Wuk and in esrtain bores. Some
Balcombian species in this sector range up to the Mitchell-
ian stage where they occur with Kalimnan species of foram-
inifera, bryozoa and molluscae.

(2) The upper or zonule of Hofkerina semiornata is of much
greater thickness than the lower one and is characterised
by the occurrence of other typical foraminifera such as
Gypsina howchini, Planorbulinella ingeguilateralis and
Poplana, together with a few specimens of Lepidocyclina,
the last occurrence, in the upward sequence, of one of
this assemblage 1ndlcat1ng the uppermost limits of the
Batesford substage in bores. It is recorded from numer-
ous bores and is exposed in quarry sections in the Ph.
Glencoe and in cliffs along the Mitehell River and near

- Orbost. Bryozoa dominates the fauna.

These two zonules are represented in two gquarries in the Fh.
Glencoe, the lower in Brock's quarry and the upper in McColl's a
short distance away.

(a) The zonule of Cycloclypeus viectoriensis varo gippslandica is
. described from Brock's Quarry, Ph.Glencoe, about 1% miles east of
Longford along the Seaspray Road (Fig.2). The sediments consist of
cream to whitish, bryozoal limestones containing Cycloelypeus, aburide
ent Lepidocyelinae and numerous tests of Amphistegina. Samples were
teken from various parts of the quarry, the fossil assemblage being
uniform throughout. The fossil fauna is listed. below.

FORAMINIFERA — Dorothia parri, Textularia fistulosa, T.carinata,
Gaudryina rugosa, Listerella communig, Clavulinoides gzabol vare.
vietoriensis, Bolivina limbata, Reussella spinulosa, Ehrenmberging
serrata, Cassidulina subglobosa, Lagena orbignyana, Dentalina consob-
rima, De.oObligua, Lenticulina artlculata, Lerotulata, Lecalcar, '
Lemamilligera, Glandulina laevigata, Sigmoidella elegantissima,
S.kagaensis, Sigmomorphina haeusleri, Guttulina reginag, Ge.ilrrcgularis,
Globigerincides trilobus, Sphaeroidina bulloides, Pullenia gphaeroides,
Cibiecidella variabilis, Anomalina glabrata, Heromallenig lingulata,
Hewilsoni, Digscorbis allomorphinoides, Gypsina howchini, G.globulus,
Siphoninoides echinatus, Olbicides victoriensis, Cs. Spe., Carpenteria
proteiformis, Eponides scabriculus, Be.repandus, Siphonina australis,
Hofkerina semiornata, Planorbulinella imzeqguilateralis, P. pilana,
Operculina victoriensis, Amphisteginag lessonii, Elphidium ecrespinae,
Eepseudoinflatum, Cycloclypeus victoriensis vare gippslendica, Lepido-
eyeling (Trybliolepidina) gippslandica.

ECHINODERMA - Steriocidarig australiae, Goniocidaris pruni-
spinosa, Psammeahlnus,wood51.

BRYOZOA - Strophipora harveyi, Cellaria enormis, GC.divaricata,
Cegracilis, Amphiblestrum grande, A.robustum, Acanthodesia simplex,
Membranipora porcellana, M.striats vare., Ellisinidra pyriformis,
Stamnocella fusiformis, Himeksina geminota, Macroporo clarkel,

M. eribrilifera, Membroniporella tenuiecosta, Eigularia orbicula,
Cribrilima cornuta, C.terminata, C.terminata var, coromqta, Cellepora
fossa, G.corongpus, Conescharellina eancellata, Cephilippinensig,
TUbuoellqr ia cercoides, Tubiporella magnirostris, T.elevata,

-~
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Meliserita angustilobg, Thalamoporella gracilis, Steganoporella magni-
labris, Tremopora radicifera, Nellia ooulata, Chaperia cylindriformis,
Corbulipora sp., Schizoporella alata, S.burlingtonensis, Sechizolavella,
piymatopora, Buffomellodes profunda, Porella baculina, P.centralis var,
laevigata, P.denticulata, P.rhomboidalis, Crateropora patula, Costazia
produeta, Escharoides erectus, Didymosella lawvalis, Hlantopora
liversidgei, Lepralia guadrata, L.filiformis, Caberes grondis, Ditaxie
Ppora imternodia, Smittina praeelara, S.bisinuata, Se.elongata, Smittin-
ella tatei, Schizoporella strietifissa, Gigantopora eribraria, Tetra-
Plaria australis, Phylactella porosa, Craspedogzoum elongatum,
Petraliella corrugata, Hippomenella rugosa, Heakdita, Porina gracilis,
Lekythopora hystrix, Retepora beaniana, Crisia acropora, Entalophora
lomgipora, Idmonea milncana, Hormera tuberculata, He.frondiculata,
Lichenopora radiata, Le.australis, Pachystomaria parvipunetaota,
Blagioecia sp.

BRACHTIOPODA - Murravia flindersi, Cryptopora .acutirostrum.

PELECYPODA. ~ Chlamys praecursor, Dimya dissimilise

OUSTRACODA - Bairdia amygdaloides, Besubdeltoidea, Bythoeypris
reniformis, Macrocypris spes Aglaia clavata, Cythere sp.noves, Ce.rastro-
margimata, C.sorrentae, Ce.flexicostata, Krithe eggeri, Xestoleberis
variegata, Cytheropteronm batesfordiense, Loxoconcha gustralls, Cyther-
ella Spalo

" (b) The zonule of Hofkerina semiornata is represented in McColl's
Quarry whiech is situated on the east side of Boundary Creek in Allot-
ment H, Ph.Gleneoe, and is L miles east of Longford and. about 3 miles
east of Broeck's (Rigs.2). The sediments consist of hard and soft
bands. of ferruginous bryozoal limestone and marly limestone, which
apparently strike north-west and. south-east, withi a dip to the north-
east. The gquarry face is about 20 feet high. Samples were taken
wherever friable material could be obtained, and examination. of these
gshows the fossil econtent to be consistent throughout. At the top of
the quarry, bryozoa are well preserved, with Cellepora coronopus
abundant. A general 1list of fossils is as follows -

FORAMINIFERA - Dorothia parri, Bolivina vietoriana, Bsdilatata,
B.lobata var., Trifaring bradyi, Cassidulinoides chapmani, Tubulo-
genmerina mooraboolensig, Reussella spinulosa, Cassidulima subglobosa,
Lagena hexagona, Lesulcata, Leglobosa, Nodosaria raphanus, Dentalina
Obligua, Dssoluta, Parafrondiecularia sp.hove., Lentieculina orepidula,
L.rotulata, Sigmoidella kageerisis, Se.elegantissima, Guttulina probklema,
Ge(Sigmoidina) silvestrii, Uvigerina tenuistriata, Globigerina
bulloides, Globigerinoides trilobus, Sherborning spsnove, Anomalina
ammonoides, Asglabrata, Cancris guricula, Heromallenia wilsoni, He
lingulata, Cibieides victoriensis, G,sp.(z), Pulvinulinells tenui-

arglnpta, Corpenteria rotoliformis, PLaonorbulinello inaequilgter- .
alis, Peplang, Siphonina australis, IEponides. seabriculus, Elphidium
parwi, Bepseudoinflatum, Becrassatum, Amphistegina lessonii, Operculing
victoriensis, Gypsina howchini, Ge.globulws, Acervulina iphaerens.

ANTHOZOA -~ Mopsea tenisoni, M.Spe

VERMEE ~ Ditrupa cornea var. wormbetliensls.

.ECHINODERMA -~ @Goniocidaris pentaspinosa, Gs.prunispinosa,
8terioeidaris australiae.

BRYQZOA - Conda inermis, Cellaria australis, Ce.contiguo, Cerigida,
Qe.rigida var. perampla, Cedepressa, Melicerita angustiloba, M. acuti-
marginata, Macropora clarkei, Vineularia gigantea, Tremopora sbtaminis,
Corbulipora ormata, Cellepora tridenticulata, Poring graecilis,
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Porina vertebralis, P.cribraria, Metroperiella transversa, Bulbipora
areolata, Smittina elongata, S.reticulata, Micropora earinata, :

Chiastosella porosa, -Porella tuberosa, Buffonellodes baculina,
Retepora fissa, R. subimmersa, Mecynoecia proboscidea, Idmoneg tri-
gona, l. imeurva, Diastopora discoidea, Hetepora pisiformis, Fili-
sparsa orakeiensis, together with all species recorded from Brock's.

BRACHIOPODA - Murravia atlnullformls, M.flindersi, Bouchardia
SPey Stethothyris 1nsollta, Thecidium aqustrale. .

PELECYPODA - Chl mx cB, polymorphoides, Cl.praecursor, Dimyzn
dlSSlmlllS, Serr;pecten yahliensis. o

OSTRACODA = Balrdlawamygda101desb Be.subdeltoidea, Macrocypris
decora, Bythoc¢ypris tumefacta, Bythocythere keblei, Cythere dictyon,
Gescutigera, Csrastromarginata, C.melobesioides, Cscaudispinosa,
C.flexicostata, C.canaliculata, C.Spelts Cesorrentae, Loxoconcha
avellona, Krithe eggeri, Cybneropteron batesfordiense, Gefenestratum,
@gpraeantarcticum, Xestoleberls variegata, Gytherella 1ata.

',

Amongst the distinctive foraminifera is a new spec1es of
Sherbornlna, the ‘only ‘other record being near Orbost, where it oceurs
in beds belonging to the same gone as those in McColl's Quarry.

(iii) Bairnsdale Substage.

The term "Bairnsdale substage" is applied to the bryozoal,
shelly limestones and moarly limestones which immediately overlie
the Lepidocyelinag horizon in all surface and subsurface sectioms.
Characteristic foraminiferal species of the Batesford substage such
as Planorbulinells plana, Gypsina howchini, Hofkerina semiornata and
Lepidocyclinma do not ramge above that substage, but Amphisteging anmd
Operculima persist into the basal beds of the Bairmsdale substages
Typical small Balcombian species appear throughout.

In all exposures. of this substage, as along the banks of the
Tambo and Nicholson Rivers and along the Prinece's Highway to Orbost,
the upper portion appears everywhere as a horizomntally bedded lime-
stone which abounds in large echinoidea, brachiopoda and pelecypoda.
This bed. is underlain by bryozoal limestomes, in which large pelecy-

‘poda such as Hinnites eorioensis, Spomdylus baileyanus and Serri-

pectem yahliensis so abundant in the upper portiom, occur sparingly.

In 1875, HOW1tt qpplled the term "Bairnsdale limestone' to
eliff sections near Bairmsdale, regarding the age as Miocene.
Dennant (1891) postulated an Eocene age for these beds on the hasis
of correlation with a fauna from Muddy Creek, Homiltom, then regard-
ed as Kocenes McCoy (187&) referred them to the Middle Mioceme, an
age conflrmed by present investigations. .

The cliff section at Pound Swamp, Bairnsdale, on the south
side of the Mitchell River, just beyond the-Wy Yung Road turn-offl. is

- designmated as the type sectlon.(Elg.E) ~ .The cliff is 7L feet high,

and about half a mile long. It eomsists of an upper bed of ferruge
inous, fossiliferous limestome, containing large echinoids and bivalve
shells and. lower bed. of frlqble, bryozoal limestone, in which macro-
fosmils are scaree. nnant (189L) lists one foraminifeyp, two
ech1g01dsw one bryOZOan9 flve brachiopoda, cleven pelecypoda and two

astéropoda from the sections . A collection of fossils was made by
the writer in company with Mr.J.Easton of the Victorian Mimes Depard-
ment in 1932. The.section was re-wvisited in April, 1941, when the
lower bryozoal bed was also systematlcally sampled.

Y A
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A faunal description of the type section is listed below and.

“includes only specimens collected in recent years.

_ (a) Upper bed of hard, ferruginous, fossiliferous limestone.
Possils are difficult to extract owing to the hardness of the rock.

ANTHOZOA - Flabellum gambierense, Placotrochus sp.

ECHINCDERMA - Clypeaster gippslandicus (common), Phyllacanthus
duncani.

BRYOZOA - Cellepora fossa.

BRACHTIOPODA - Magellania garibaldiana, Stethothyris insolita,
Magadinella woodsiana. ’

PELECYPCDA ~ Spondylus pseudoradulus. COMIMOTL) , Sebaileyamas (c),
Chlamys meringae (e), Hinnites corioensis (e), Serripecten yahliensis,
Seyaliliensis var.semilaevis (&), Ostrea gremicola (common and large), -
Cucullasa corioensis, Glyveymeris spes, Venericardia spinulosa, Myodora
D'

GASTEROPCDA - Turritella conspicabilig, Calliostoma spe

(p) Lower bed of friable, eream to ochreous coloured, bryozoal
limestone., Washed. samples: are composed almost entirely of bryozoa,
with Retepora the commonest genus. ~ Foraminifera and ostracoda are
also present but no forms are well preserved.

FORAMINIFERA ~ Textularia gramen, Verneuilina triguetra,
Gawdryinma rugosa, Bolivina dilatata, Bevictoriana, Lagena apleulata,
Le.favosopumetata, L.sulcata, Siphonodosaria scalaris, Nodosaria
costulata, Dentalina obligua, Lenticulina rotulata, Glandulins

laevigata, Sigmoidella elegantissima, S.kagaensis, Gypsina globulus,
Discorbis australis, Cancrig auricula, Ce.philippinensis, Heromallenia

Tingulata, Siphonina australis, Cibicides ungerianus, GCelobatulus,

.Q&sp.(ZD, Ancmalina glabrata, Eponides concentricus, Esrepandus,
Notorotalia howchini, Nonion victoriense, Elphidium chapmani,
Be.crispum, B.pseudonodosiln.

ANTHOZOA - Mopsea tenisonle.

BRYOZOA - Cellaria rigida, Cerigida vear. perampla, Cegracilis,
Cecontigua, Maecropora clarkei, Conmescharellina philippinensis,
Cecancellata, Hiantopora liversidgel, Tubiporella magnirostris,
Cribrilina terminata, Chaperia cylindriformis, Cellepora fossa,
Lepralia bairnsdalei, Metroperiella transversa, Exochella granulata,
Smittina elongata, Smittinella tatel, Peristomella praestans, Schizo-
porells bombyeins, Retepors beamiona, Re.schnapperensis, R.fisgsa,
Crisia acropora, ldmomnea trigoma, lL.milmeana, Hornera striata,
Mesonea hochstetteriana, Lichenopora radiata, Liripora fasciculatae.

OSTRACODA - Bairdia subdeltoidea, Bythoeypris tumefacta, Cythere
demissa, Cedictyom, C.Tléxicostata, Ce.lactea, Cessorrentae, Loxoconcha.
australis.

The faunal assemblage in the lower bed of the section is typic-
al of that found in all borings except in those towards the westerm
portion of Sector II, in which numerous small Balcombian species. of
mollusca are prominent in a bryozoal marl. Several other foramine
iferal forms. are characteristic of the substage as found in borings.
Amphisteging and Operculima, which are present in the Longford, armd
common in the Batesford, disappear in the basal beds of the Balrns-
dale. The bryozoal specles are similar to the majority of forms
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Porina vertebralis, P.cribraria, Metroperiella tronsversa, Bulbipora
areolata, Smittina elongata, S.reticulata, Micropora &arinata,
Chiastosella porosa, Porella tuberosa, Buffomellodes baculina,
Retepora fissa, R. subimmersa, Mecynoecia proboscidea, Idmonea tri-
gonma, l. imeurvo, Riastopora discoidea, Hetepora pisiformis, Fili-
sparsa orakeiensis, together with all species recorded from Brock's.

BRACHIOPODA - Murravia catinuliformis, M.flindersi, Bouchardia
Spey Stethothyris insolita, Thecidium australe.

PELECYPODA - Chlamys cfs polymorphoides, GCe.proecursor, Dimyan
dissimilis, Serripecten yahliensis.

OSTRACODA « Bairdia amygdaloides, Be.subdeltoidea, Macrocypris
decora, Bythocypris tumefacta, Bythoeythere keblei, Cythere dictyon,
Gescutigera, Corastromarginata, C.melobesioides, Cecauvdispinosa,
C.flexicostata, C.canaliculata, C.sp.l, C.sorrentae, Loxocomcha
avellana, Krithe eggeri, Cytheropteron batesfordiense, C.fenestratum
Cepracantarcticum, Xestoleberis variegata, Cytherella lata.

Amongst the distinctive foraminifera is a new species of
Sherbornina, the only other record being near Orbost, where it occurs
in beds belongimg to the same zone as those in McColl's Quarry.

(iii) Bairnmsdale Substage.

The term "Bailrnsdale substage'" is applied to the bryozoal,
shelly limestones and marly limestomes which immediately overlie
the Lepidocyeling horizon in all surface and subsurface sectionS.
Characteristic foraminiferal speeies of the Batesford substage such
as Planorbulinella plana, Gypsina howchini, Hofkerina semiornata and
Lepidocyclinmg do not ramge above that substage, but Amphisteging amd
Operculima persist into the basal beds of the Bairmsdale substage.
Typical small Balcombian species appear throughout.

In all exposures of this substage, as along the banks of the
Tambo and Nicholson Rivers and along the Prince's Highway to Orbost,
the upper portiom appears everywhere as a horizontally bedded lime-
stone which abounds in large echinoidea, brachiopoda and pelecypoda.
This bed. is underlain by bryozoal limestomes, in which large pelecy-
poda. such as Hinnites corioensis, Spomdylus baileyanus and Serpi-
pecten yahliensis so abundant in the upper portiom, occur sparingly.

In 1875, Howitt applied the term "Bairnsdale limestone' to
eliff sectlons near Bairnsdale, regarding the age as Mioeene.
Dennant (1891) postulated an Eocene age for these beds on the hasis
of correlation with a fauna from Muddy Creek, Homiltom, then regard-
ed as Eocene. McCoy (187L) referred them to the Middle WMiocene, an
age confirmed by present inwvestigations.

The cliff section at Pound Swamp, Bairnsdale, on the south
side of the Mitchell River, just beyond the Wy Yung Road turn~off is
designated as the type section (Fige3). The eliff is 74 feet high,
and about half a mile long. It conmsists of an upper bed of ferruge
inous, fossiliferouss limestome, containing large echinoids and bivalve
ghells and. lower bed of friable, bryozoal limestone, in which macro-
fossils are scaree. Dennant (1891) lists one foraminifer, two
echinoids, one bryozoan, five brachiopoda, cleven pelecypoda and two
gasteropoda from the sectiore A collection of fossils was made by
the writer in ecompany with Mre.J.Easton of the Victorian Mimes Depart-~
ment in 1932, The section was re-~visited in April, 1941, when the
lower bryozoal bed was also systemntically sampled.
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along the stairway and directly behind the station, sampled, this
portion representing the base of the stage. Here, bryozoal marls
were found to overlie the Bairnsdale substage of the Balcombian,
The contact with the overlying Kalimman is not available owing to
denudation, but the presence of several small Kelimnan mollusca and.
a few typical bryozoa suggest that the full section is not much
thicker than that already exposed. :

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

L. Lower bed, just above that containing large bivalves typical
of the type locality for the Bairnsdale substage, exposed at Pound.
Swamp, not far to the north, and below a fine shell band, It conr
sisted of ochreous marl containing brown glauconite which has replac
ed many orgenisms, angular quartz grains, foraminifera, a few bryozoa
and numerous ostracoda.

FORAMINIFERA ~ Triloculina tricarinata, Sigmoilina schlumbergeri,

Textularia carinata, Bolivina robusta, ELgff.limbatag Lagena striata,

Lesulcatsa, Siphonodosaria scalaris, Dentalina sp., Rectobolivima
bifrons vare. striatula, Guttulina problema, Pyrulina fusiformis,
Sigmoidella elegantissima, Discorbis australis, D.orbicularis,
Cibicides lobatulus, C.ungerienus, Anomalina spe., Planulina kalimmei-—
sis, Sivhonima australis, Nonion victoriense, Elphidium crispiums

VERMES -~ Ditrupa cornea var. wormbetiensls.

ANTHOZOL — Mopsea tenisonie.

ECHINODERMA ~ Goniocidaris pentaspinosas

BRYOZOA —~ Cellaria australis, C.rigida, C.divaricata, C,depressa,
Melicerita acutimarginata, Porina gracilis, Porella rhomboidalis,
Conescharellina philippinensis, Adeonellopsis clavata, Idmonea
milneana, I.contorta, Hornera frondiculata, Hetuberculatae.

OSTRACODA - Bairdia subdeltoidea, Macrocypris decora, M.tumida,
Aglaia clavata, Paradoxostoma cfe. ensiformis, Cythere dictyon,
C.demissa, Cecanaliculata, Csscutigera, Ce.militaris, Bythocythere
arenosa, Cytherideis laevata, Loxoconechua australis, Xestoleberis
variegata, Cytherella lata, Ce.punctata, Alatacythere praeantarcticums

GIRRIPEDIA - Balanus amphitrite var. acuts,

iie. Upper bed, along and abowe finme shell band. It consisted

. of ochreous, shelly marl with foraminifera common but species few,

bryozoa scarce and poorly preserved, small mollumeca and numerous
ostracodae.

FORAMINIFERA — Quingueloculina vulgaris, Triloculima schreibers-—
iana, Te.tricarinata, Sigmoilina sigmoidee, ReophaX Spe, Bolivinita
ef'e guadrilatera, Bolivina sp.l, Bsrobusta, Bulimina echinata,

Lagena graeillima, Le.favosopunctata, L.laevis, Lestriata, Lsaplecul-
ata, Lesulcata, Dentalina obligua, De.emaciata, D. cfe obligua,

De soluta, Rectobolivinae bifrons vars striatula, Glandulina laevigata,
Uvigerina cf. pigmesa, Globigerina bulloides, Plenulinoides biconcavus,
Cibicides ungerianus, Planulinc kalimmensis, Notorotalia cfe ‘
clathrata, Lpistomino elegans, Astrononion australe, Nonion victor-—
iemse, Elphidium crispum, E. -ef, parri, E, cf.verriculatum

VERMES ~ Ditrupa cornes var., wormbeltiensisa

ANTHOZOA — Mopsea tenisonie
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BRYOZ0A -~ Cellaria rigida, C.rigida var.perampla, C.divaricata,
Melicerita amgustiloba, Selenaria maculata, Seconcinna, Otionella
cupola, Thalamoporella gracilis, Conescharellina ohilippinensis,
Idmonea incurva, Liripora superposita.

' PELECYPQQA.~ Nuculana woodsi, Neotrigonia acuticostata, Leptgn
tr;gonaleb Lissarca rubricata, Cuna polita, C.radiata, Venericardia
Spinulosa, Clausinella suhroborata, Lima pasSie

GASTEROPODA ~ Turritella acinella, T.conspicabilis, Cerithiopsis
woolnoughi, Cylichnella sp. ' '

OSTRACODA —~ Bairdia amygdaloides, MMacroeypris decora, M. tumida,
Bythocypeis tumefacta, Cythere militaris, C.scutigera, C.scabro~-
cunecata, Cecanaliculata, Csdemissa, Ce Spenove, Cytherideis laevata,
Xestoleberis variegata, X.margaritea, Loxoconcha australis, Bytho-—
cythere arenosa, Alatacythere praeantarcticum

CIRRIPEDIA. - Balanus amphitrite var. acuta.

The above descriptions include a Tforaminiferal assemblage.
different from that in the underlying Balcombian, species typical of
the overlying Kalimman being present as well as some new species of
Bolivina which seem to be fairly restricted to this new stage. Amongst
the bryozoa, Balcombian species are present in the lower portion but
give way to Kalimman species such as Selenaria in the upper. Small
molluscan shells of Kalimman species occur in the upper portion while
ostracoda are common throughouts

(b) The beds representing the upper portion of the stage, comsist
of hard, ferruginous, fossiliferous, marly limestone contalning
numerous casts: and moulds of molluscan shells referable to Kalimman
and Balcombian speciese. The fossils present arei—

ANTHOZOA -~ Flabellum gippslandicume
BRYOZOA ~ Cellepora biradiata.

BRACHIOPODA -~ Stethothyris insolita.

PELECYPODA - Spondylus baileyanus, Pteria (Meleagrina) crassi-—
cardia, Hinnites corioensis, Ostrea arenicola, Panope orbita, Pinna
SPe, Anomia tatei, Glycymeris subtrigonalis, Limopsis beaumariensis,
Arca (Barbatia) cf.simulens, Dosinia johmstoni, Aloidis (Notocorbula )
pyxidata, Venericardia spinulosa, Meretrix cf. eburnea, Semele
krausei,Cdllanaitis cainozoicus, Cuspidaria sps.nove., Cucullaea corio-
EnSlSe

GASTEROPODA -~ Conus ligatus, Conus spp., Sigapatella crassa,
Cypraea aff.subsidua, Trivia avellanoides, Murex aff,agteriscus,
Cymatium snnectanms, Polinices substolida, Emarginula transema, Anti-~
phalium muelleri, Tylospira coronatas

CIRRIPEDIA ~ Balanus amphitrite var., acuta.

It will be shown in the description of a subsurface sectiom
for the stage, that similar conditions exist in the upper part. of the
stage in which numerous mollusca flourished.

The description of the subsurface section from No.ll Bore, Ph,.
Colguhourm, is givem im detail so that the complete sequence fronm
Kalimmarm down to Balcombian can be illustrated.
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This bore, with an elevation of 19 feet gbove sea level, is
situated in Allotment 234, Ph.Colguhouln and is the most northerly
Government bore in this part of the Lekes Entrance area. The
transition beds were systematically collected from and studied om
the bore site. The Mitchellian sitage was penetrated at 195 feet,
the bore passing from the fine, shelly sandstone of the Kalimmnen
into greenish, shelly marls coatalning abundant guartz and glauconr
ite grains, small pebbles of a greenish rock, foraminifera, numerous
bhryozoa and worn fragments of molluscan shells. This bed passes
dovnwards. into greenish—grey to grey shelly merl, the majority of
the shells being preserved as whitish casts and moulds, The shells
wre unusually largo and numerous, the mixed assemblage of Kglimnam
and Balcombian species persisting throughout., The shelly and
slauconitic facies disappears at 29 feet, at which depth is the top~
most 1limit of the Balcombian.

A detailed description of the section, in downward sequence,
is as followsit—

Greenish-grey, she¢1y marl with abundant glauconite grains,
pebbles, foraminifera, bryozoa (more numerous than in the overlying
Yﬂllmnﬂn), mollusca and ostracoda, extend from 195 feet down to 238
feet.

FORAMINIFERA - Pyrgo bulloides, P.depressa, Quingueloculina
ammophila, Qe.vulgeris, Qe.seminulum, Triloculina schreibersiona, T.
tricarinata, Spiroloculina dispensae, Sigmoilina schlumbergeri,
Cormuspira foliacea, Listerella communis, Bolivina aff.limbatum,
Logena gracillima, L.sulcata, Dentalina obligua, Lenticulina cultrata,
Glandulina laevigata, Gutt ulln regine, Uvigerinc cf.pigmea, Globiger-
ing bulloides, Globigerinoides trilobus, Orbulina universg, Discorbis
australis, Plonulina kelimmensis, Plcnulinoides biconcavus, Ciblcides
ungerionus, Cevictoriensis, Calob"tulus,.Anomalina Spely, Notorotalic
cf.clathrata, Epistomino elegans, Astrononion australe, Elphidlium
imperotriz.

ANTHOZOA ~ Notophyllia veriolaris, Flabellum victorice.

BRYOZ0A - Cellaria depressa, Ce.divaricata, C.rigida vor.peramplo,
Cooustralig, Celaticella, Melicerita angustiloba, M.acutimarginata,
Thalamoporella gracilis, Crateropore patula, Tubucellaria marginmata,
Selenaria maculata, S.concinna, Lunulites parvicella, Le.canaliculate,
Dakaria crassocirca, Peristomella praecstans, Porella denticulata,
Conescharellina ovhilippinensis, Adeonellopsis mucronata, Scuticella
lata, Crisia acropora, ldmonea contorta, Hornera tuberculata, lesoneca
hochstetteriana.

PELECYPODA ~ Anomia tatei, Chlamys meringae, Neolrigonla howittil,
Nuculana woodsi, Cardita kalimmae, Venerilcardia compacta, Vegipps-—
landica, V.subcompacta, V.spinulosa, Clausinella subroborutu,

Lissarca cincturata, Lepton trigonale, Cuna polita, C.concentrica,
C.particula, Salaputium commune, Limopsis beaumariensis, Cucullaea.
corioensis var. praelonga, lMactro howeniniano, liyodora corrugota,
Divaricella dentﬂtu, Glyeymeris subtrigonalis, Dosinia cf. johnstoni.

GASTEROPODA — Turritello. conspicabilis, Te.acricula, Conus.
ligatus, Ancilla ligata, Cymatium annectans, Eglisia triplicata,
Natica hamiltonensis, Pyramidella polita, Cyclostrema inscriptum,
Phos liraecostatus, Bathytoma pritchardi, fragment of large Cypraea,
ef.Cecximia, Cerithiella trigemmata, Luetlfﬂutor blcmrnnatus,
Marginella kalimnace

OSTRACODA — Bairdia subdeltoidea, Be.amygdaloides, llacrocypris.
decora, lMonoceratina arenosa, Cythere dictyon, Cescutigera, Xestol-
ebris variegata, Alatacythere proeantorcticum, Krithe producta,
Cytherella lata.
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CIRRIPEDIA ~ Baloanus amphitrite var. acuta.

From 238 feet down to 294 feet, the beds pess from brownish-
green, shelly marl to grey, shelly morl, in which the macro-fossils
appecr as whitish costs with the glauconite content gradually dis-
appearing towards the base of the section. Bryozoa are the
dominating fossils. Mollusca are represented chiefly by large
specimens of pelecyopoda. As many of the foraminiferal (excluding
some miliolines) and bryozoal species (except Lunulites and Selemarig)
are recorded under 195 to 238 feet, only additional forms will be
listed.

FORAMINIFERA - Pyrgo elongata, Massiline lapidigera, Triloculimd
trigonula, Ammobaculites reophaciformis, ReophaX sp., Textulario
corinata, Tefistulosa, Dorothla gibbosa, Gaudryino rugosis, Ge (Pseudo-—
goudryina) erespinne, BOLiving NODilis, BsTODUSTL, Bealatl, Bs SPeNOVa
Virgulinga schreibersiona, Robertina sp., Bulimina echinata, Lagena
hexagona, Lemarginata, Lestriata, Siphonodoscria scalaris, Dentalina-
emaciata, Marginuling glcbra, Lenticulina crepidula, L.gibba, Q;SP-(l)s
Guttulina irregularis, G.lactea, G.problema, Globorotalia canariensis,
Caneris auricula, Cephilippinensis, Clbicides lobatulus, Cibicidella
variabilis, Discoribis tuberculats var. australiensis, Anomelina
glabrata, @Gypsina globulus, Gyroidina soldanii, Eponides repandus,
NWotorotalia howchini, Nonion victoriense, Elphidium crispums
Le pseudonodosums. :

ANTHOZOA - Notophyllio variolaris, MMopsea tenisoni.

ECHINODERMA -~ Phyllacanthus duncani.

BRYOZOA -~ Scutella ventricosa, Se.nobllis, Costaticella latifrons,
Cebenecostata, Scrupocellaria crenulata, Canda inermis, Menipea
alternata, Coberea grandis, Cellearia rigida, C.rigida var. perampla,
Cerigida var. venusta, Macropora clerkel, Membranipora delicatula,
Tremopors staminis, T.radicifera, Ellisinidra pyriformis, Tubu-
cellaria cereoides, Cellepora fossa, C.coronopus, Conescharellina
cancellata, Lekythopora hystrix, Cribrilina terminata, C.terminata
var. coronata, Hiantopora monoceras, Heliversidgel, Chiastosella
gabrieli, Buffonellodes profunda, Hippomenella rectilineata, He.abdita,
Herugosa, Schizoporella alata, S.bombycina, S.orbiculilera,
Segraysoni, Selata, Lepralia spatulata, Lefiliformis, L.perforata,
Lecontinua, Porella rhomboldalis, P.tuberosa, Floridinella depressa,
Smittina elongata, S.bisinuata, S.reticulata var. nitida, S.reticulata
var. calceola, Porina gracilis, Didymosella larvalis, Arachnopusia
linearis, Metroperiella trensversa, Peltraliella corrugata, Rhynchoporsg
longirostris, Retepora beaniana, R.Lissa, Entalophora longlpora,
Idmonea trigona, l.milneana, Hornera follacea, Lichenopora radiata,
Liripora superposita.

BRACHIOPODA -~ Stethothyris insolita.

PELECYPODA - Ostrea arenicola, Chlamys sturtionus, Ceanti-
australis, Pteria (lieleagrina) crassicardia, Spondylus pseudoradulus,
Sebaileyanus, Limd (ldamatula) jeirreysiana, Lima bassi, Clausinella
allporti, Catelysla propingua, Salaputium abbreviatum, Aloidis
(Notoecorbula) coxl, Dosinia jolnstoni,

SCAPHOPODA =~ Dentalium mantellil.

GASTEROPODA ~ Cylichnella exigua, Emergimila transemna, Tylospira
coronata, vermicularia sps, Cyprace sp., Calliostoma sp., Astele sp.

OSTRACODA —~ Bythocypris tumefacta, Loxoconcha australis, Cyther-
ella lata, Cesubtruncata.
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The faunal assemblage present from 294 feet up to 238 feet
illustrates the relationship of the Mitchellian to the subjaceunt
Balcombiane. Amongst the foraminifera, certain of the Textularidae
characteristic of the Balcombian persist. The bryozoal species are
typically Balcombian. The large pelecypoda are such as found im
the Bairnsdale substage. From 238 feet up to 198 feet, species
typical of the supradjacent Kalimman appear. The Textularidae give
way to the Miliolidae; Selenaria and Lunulites, characteristic of
the Kalimman bryozoa, are intermingled with numerous Balcombian
species; whilst Kalimnan mollusca make an early appearance in the
Mitchelliam, ' :

Kalimnan Stage

The sediments of the Kalimnan stage consist of friable, greem-
ish—~grey, shelly sandstone and grey, sandy marl, the marly conditiom
being apparent towards the base of the section. They contain a
characteristic foraminiferal, bryozoal and molluscan assemblage.

The lithological break between the Mitchellian and the Kalimman is
fairly sharp, but the faunal one is gradual, the base of the latter
being recognised by the sudden disappearance of bryozosa.

The chief points of recognition of the Kalimman are - (a) the
fairly sudden change in lithology from the underlying Balcoubiarm,
a more sandy facies being prominent; (b) a characteristic foramin-
iferal assenblage; (e) the comparative scarcity of bryozoa with the
presence of typical species; (d) a rich molluscan fauna, with typie-
al restricted species.,

The stage has its type section at Jemmy's Point, Lakes Entrance

~and it is only in Sector I that it is typically representeds Although

it is recorded from numerous bores in Sectors II, III and IV, the
mollusee are never so richly developed as in that sector. In view
of the location of the type sectiony which is just above the site of
No.1l Government Bore, Ph.Colquhoun, an excellent opportunity is given
for a close study of the sequence of the Kalimmam deposits. Singletom
(1941) has described the section in which he distinguishes am upper
and a lower zone, The former is recorded only from outcrops and
with one possible eXceptionm, is restricted to Sector IL. The latter
appears in both subsurface and surface sectionse

(a) The lower zone (zone of Planulina kalimmensis) is character—
ised by friable, greenish-grey, fossiliferous sandstone in ‘bores aud
by yellowish sandstone and hard, gritty limestones in surface
gectionse. FPoraminifera are moderately commormr, the abundence of
speeimens varylng in differsnt bores. Typical species include
Quingueloculina ammophila, ¥asgilina lapidigera, Flimting intermedia,
Bolivina alata, Rectobolivina bifrons var. striatula, Caneris

hilippinensis, Plonulina kalimmensis, Nonion victoriense, Astrononion
australe and Klphidium imperatliXe In some bores in Sector I, The
assemblage is dominated by large miliolines. Corals are not commoni
representative forms being Notophyllia variolaris, Placotrochus
deltoideus, Sphenotrochus alatus and Trematotrochus clarkil. dJoints
of lMopsea tenisoni are frequently present. Bryozoa are practically
restricted to the genera Cellaria, Conescharellina, Cellepora,
Lunulites and Selenaria. Brachlopoda are poorly represented, the
most persistent form being Stethothyris: insoli... :

Singleton has listed characteristie species from this zone,
but in bores many smaller forms are represe.,ted. Amongst the
pelecypoda are Anomia tatel, Neotrigonia howittii, Panope orbita,
Eucrassatella kingicoloidess Clausinella subroborata, Catelysia pro-
pingua, Aloidis (Notocorbula) coxi, Venericardia gippslandica,
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Glycymeris subtrigonalis and Limopsis beoumariensis, which is more
prominent in the bdsal portion of the sectior Nehowitti: is not
econmon in bores, and when present, occurs in the upper portiom.

Amongst the gasteropoda are Ancilla orycta, Olivella nymphalis,
Bathytoma pritchardi, Turritella conspiccbilis, Teacinella, Tylospira
coronata, Marginella kalimmae, Cylichnella cuneopsis, Phos gregsonds
Terebra catenifera and Notico hamiltonensis. Turritella is exceed-
ingly common both in bores in all sectors and outcrops in Sector I.
Tsacinella is an abundant small species, while T.conspiccobilis. veries
considerably in size. Forms such as Bankivia howitti, Liopyrge
guadricingulata and Nassarius crassigrenosus, which are typical of
the upper zone, are rare in bore sections. Ostracoda are fairly
commor: and are usually thin-shelled, the following species being
present - Bairdia subdeltoidea, Aglaia clavata, Mecrocypris tumidao,

.Cythere dictyon, C.scutigera, Krithe producta, and Cytherella lata.

Balarmus amphitrite var. ccuta is typicel.

(b) The upper zone (zone of Nonion victoriense) consists of a
coarse, sandy bed containing numerous lerge molluscan shells such as
are found in the top “shell band" at the type locality at Jemmy's
Point. This zZone is only o few feet thick and outcrops are restrict-
ed to Sector I. A characteristic molluscan assembleage 1s present,
but species are not numerous, considering the abundamce of specimens.
Pelecypoda include Neotrigonia howittly Nucula kalimnce, Nuculana
crassa, Bucrassatella kingicoloides, and Clausinella subroborata.
Representative gasteropoda are Nassarius crassigranosus, Bankivia
howitti, Polinices cunninghamensis, Tylospira coronata, and Liogzgga
guadricingulata. Foraminiferal species are not numerous, Streblus
beccarii and Nonion victoriense being the commonest forms. Bryozoa
are rare. Thin-shelled ostracoda are typical. ’

The thickness of the stage as exposed at the type locality
is about L0 feet, but if the section of proved Kalimman in No.l
Government Bore, Ph.Colguhoun is taken into consideration, the thick-
ness ig approximately 180 feet. Only the lower zone is represented
in bore sections, where the thickness of the sediments is comparative-
1y uniform. Richly fossiliferous beds 180 feet thick were proved
in No.1l Bore, Ph,Bumberrah (Pt.Addis) and 189 feet in No«6 Bore, Pl
Colguhoun, 160 feet in Noe8 Bore, Ph.Glencoe, and 240 feet in No.l
Bore, PheSeacombe.

Post Kalinmen BedS.

Overlying the marine Tertiaries throughout Gippsland is a
series of torrent gravels and sands which, in some seetors is LOO
feet thick. Some of the sands in No.l Bore, Ph.Colguhoun (Sector
I) and in No.l Bore, Ph.Dulungalong (Sector II) contain an assemblage

of recent species of small foraminifera and molluscan shells. Im

the absence of any zonal fossils. it seems advisable to refer to these
sands and gravels simply as Post Kalimman. :

6» DETAILED STUDY OF THE BORES AND OUTCROPS.

In this section, the bores examined are enumerated, together
with the varying limits of stratigraphic horizons. In the tabulatiom
of bores the first depth recorded indicates the first fossiliferous
sample received for exemination and the last depth, the last samples
The bores are listed as far as possible in a definite geographical
order and the stratigraphic horizons for convenience, in a descemding
seguence. The thicknesses of Post Kalimnan sands are not indicated.
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A strat1~raph10a1 section of a typical bore from each sector
is illustrated at the end of this review (Fig.6).

I. Lakes Entrance Sector.

The cores of 19 bores, involving 2u,57u feet of drilling and
material from several outcrops have been examined, the stratigraphic
sequence from Kalimnaen down to Anglesean being proved in 13 bores.
The geographical order in which the bores are listed, is approxim~—
ately east to west.

The eastern limit of the sector is near Orbost where cliff -
sections are available along the Snowy River. The western boundary
is marked. by No.5 Bore, Bairnsdale (Bagle Point). The northerm
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 (Fige.l.).

The most easterly bores examined were No.l Lakes Entrance
Development Company and Noe/ Goverrnment Bore(Lake Bungn )Pl CoLguhouns,

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 feet. Bleven bores were drilled to hedrock,.

Beds belonging to the Kalimmen, Mitchellian and Balcombiam
stages are exposed throughout thecsceior.

PALAEOZOLC

Bedrock of palaeozolc age is recorded from eleven bores,
granite forming the basement in seven of these and metamorphic rocks
in four. The contact of the granite with the Balcombian bryozoal
limestones is exposed in. a quarry at the head of Mississippi Creek,
Ph.North Colguhoun. '

TERTIARY

Anglesean Stage

In Sector I this stage is represented by a thin series of
sands and sandstones, sometimes sideritic, which overlie the basement
rocks. The bed reaches a maximum thickness of 61 feet in No.6 Bore,
Ph. Colquhoun, where a flow of artesian water was encountered. Small
foraminifera and bryozoel fragments are frequently recorded, the
former including the zonal Janjukian species Vaginuline gippslandica
and the Balcombian form, Amphistegina. Numerous fish remains,
including neural spines, vertvebrae, otoliths, scales and teeth of
Carcharias victoriae, C.(Priodon) aculeatus, Heterodontus coleridg-
ensis, Lamma apiculata and Isurus desorii, are present in Noe.l
Government Bore, Ph.Colguhoun and in Noe3 Bore; Gippsland 0il, Ph.
Bumberrah.

Jamxjukian Stage:

This stage is represented by two lithological units, constitr-
uting the Lakes Entrance Formation, (i) a lower one consisting of
glauconitic sandstone and (ii) an ugpe¢ one of mleaceoue foramin-
iferal marls. S



LIMITING DEPTHS OF STRATIGRAPHICAL STAGES IN BCRES IN SECTOR I. Table 2.
Kelimnan {Mitchellian Balecombian Janjukiean Anglesean | Bedrock
Bore Stage ™
Subztage Bairnsdale _Batesford Iongford
Parish of North Colguhoun
No.l Government Bore - - 5l t-3581 3821 37016591 - - -
(Mississippi Creek)
S.L. 100!
Parisgh of €o1lgnhonn
No.2 Government Bore 110'-120" 120%-170" 180'-450" 510° 520'=-74C!" TLh5'-926" 930'-940" 97
s.L. 60 (grenite)
No.1l Bore, Lakes Entrance 102" 120"=200" 200" 473" 489'-603" 613'-823" 833'-1100" 1210t 1215
Development Co. (T.Bunga) G.s.1084t - (meta—
S.L. 9 1100" morphic)
No.7 Government Bore 20'=60" 70t~150" 150t ~470" 480'-670" 680870 880 1-1220" - 1201
(Lake Bunga) S.L. 5! G+S.1184t - (mete-
1220t morphic)
No.9 Government Bore 12'-94! 9u.'-167" 167'-530" 538!'-700" 700'=920! 920t~1226"' | 1226'~ lop2!
S.L. 10! G.S.1186'~ 1242 (Hornfels)
1226°
No.10 Government Bore - - - - - 1020t-1291 16" | 1291t6"- 1362'5%-
S.L. 140! G.S.1255' - 1332" 1381'10"
1291t6" (grenite)
Imray Well (Austrsl Oil) 606N~ 21560~ 274 ~630" 650t-770" 7701-1030" | 1030t~127416" - -
3.L. 135! 215t6" 274! G.8.1255'=
107406
No.1l Government Bore 96t-195! 195129 294 —607! 607 {~73. 73419261 926'-123316" | 1233'6"~ 1238
S.L. 190! GeS. 1149 = 1238! (granite)
123316n
No.8 Government Bore LO'-651 65t-1251 125" 65! LE51-608" 6081 -810" 810t-1094' | 1094'~ 1155~
(North Arm) S.L. &' G.8.1049"'~ 1155¢ 1165¢
1094 (grenite)
No.1l Government Bore 20'=140" 150t=220" 240t =720" 730t-840" 850t~109a"{ 1100'-1372%6" | 1372%6" - u0Lt6"
(Lakes Entranoe) S.L. 9! G.S.13311= 1396' | (grenite)
1372!6"
No. ) Government Bore 100'-160" 174! 184.1~798" 799'-908" 909'-1140"'] 1150'=1441' =| 1y41t- 1508'6"
(Pilot Station) 8.I. 15! G.8.14291~ 1498¢ (granite)
14417
No.l Bore, Rigby Island 30'-95° 100t~160" 160f-680" 6851-890" 8981-1122'} 1160'-1410" 1427t 1476" -
(Kalima 011 Co.) G.8.138716"~ (meta~
: S.L. 36! 1410t morphie)
V. 6 Government Bore 117t-306"! 306'-315" 315t-772" 775'~-890" 895t-1115" 1120'~1425! 1425t~ 1457
(Kalima) S.L. 175! GeS. 14011~ 157! (grenite)
105!
No.5 Government Bore 80t~120" 130'-190" 200 ~700" 710t-890t 980'~990t | 1000t-1249! - -
(Meringa Creek) s.L. 20! G.8.1228'-
No.3 Government Bore 100t-198" 198%-2873* 283'-706! 706'-919?* 919t~1112% 1114t-1451° - -
(Nungurner) S.L. 15 GeSall3Lt~
1451
Parish of Bumberrah
No.1 Bore, Pt.dddis Co. 601 =240" 2L0 ¢ 285" 2851690 700t-873! 875'-1110'| 1115'-1409* 14211 -
(Metung) S.L. 21! Ge8.?1396'~ 14091
1409t
Ne.3 Government Bors 73! =1401 - 1507 + 640'-710" - ?930t~1226'6" - -
S.L. 51t G.8.1226%6"
(Eog examined in detail)
Gippsland 01l Bore No.3 218'-390! 425t 5301-830"* 8L,61'-980" 1830'~1105F 1141t6%-1423¢ 1425t - -
8.L. 225t G.8.1380"%- 1461t
1423¢
Parigh of Baimsdale
Nc.5 Government Bore 120t=290" 300 ~310" 320%-750" 760'~950" 960t ~1220F 1230'~1540" 1541 -
(Bagle Point) S.L. 10! : G.8. 1540° N
¥ G.8, =~ Glauconitlc sandatone.
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(1)The glauconitic sandstune as such is restricted to the Lakes
Entrance Sector where it has been proved to be oil-bearing over an
area. of about L. sguare miles. It consists of quartz grains coated
with glauconite, brown limonitic ovoid pellets cemented together
with glauconite and occasional casts of molluscan shells referable
to typical Janjukian species. The commonest form is Turritella
aldingae. In No.lO Bore, numerous Ostrea shells are presents

The average thickness of the glauconitic sandstone is about
30 feet, although in No.2 Bore, Lekes Entrance Development Cosy 60
feet were recorded at 1210 feet. Its known limits from ecast to
west are about 20 miles. On the eastern boundary, it is recorded
from Lakes Entrance Development No.l Bore (ILeke Bunga) at 108L feet
and from No.7 Government Bore (lLake Bunga) at 1184 feet, but it is
absent in Gobden's Bore a little further east. To the west it
occurs in No.l Government Bore, Ph,Bumberrah, just east of the Tambo
River, at 119l feet. A hard, grey, glauconitic and pyritic sand- .
stone about 1 foot thick in No.5 Bore, Ph.Bairnsdale (Eagle Point),
the most westerly bore im Sector I, suggests the last remants of
the glauconitic sandstone in that direction. Its known northerly
extent from Lakes Entrance is about 3 miles, but its limits in that
direction are not knowm. It is not recorded from No.l Bore, Ph.
North Colquhoun, nor from No.2 Government Bore, Ph. Colquhoum, but
is present in No.l Bore, South Australian 0il Company and in No.1ll
Bore, Ph.Colguhouns, The extent to the south-west has not been
proved. It is somewhere in the area between No.l Bore, Rigby Island
in whieh it is recorded at 1387'6" and No.l Bore, Ph.Boole Poole
(Sperm Whale Head) in which it is absent, this latter bore marking
the eastern limit of Sector IV,

The formation of glauconite 1s & slow process and takes place
under moderately shallow water conditions at about 50 fathoms, in
which molluscan shells and fishes can flourish. Such remains are
found in the glauconitic sandstone at Lakes Entrance. Conditions
of sedimentation in this area. appear ©to have been similar to those
which pertain at the present day in Monterey Bay (Galliher,1935)
where the basement rock is granite as is. the case in seven bores im
Sector I. The glauconite is the result of decomposition of biotite
which has its origin in the nearby basement rocks. Deposition of
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 im
the production of glauconite, is a common component of the sandstone.

(ii) The glauconitic sandstone passes upward into finse, greenish
to brown, sandy, micaceous marls, containing grains of brown and
green glauconite in the basal porition. Fossils are rare but typic-
al of the stage. A characteristic feature of this sandy facies
throughout the sector is the presence of several bands of hard con-—
eretionary, shelly, calcareous sandstone, which are uniform in:
lithology but vary in number in different bores. Ten are recorded
from No.7 Bore, and eleven from Noe8 Bore, Ph,Colguhoun, both im
the eastern portion of the sector; three are recorded from the
Metung Bore, Ph.Bunberrah, in the west. The relative position of
the bands in: the sequence is shown in the description of the
igtandard section firom Noell Borse in Part 5. This sandy content
is gradually replaced in t he upward sequence by brownish to grey,
micaceous, foraminiferal merls known in the field as the "micaceous
series't,

The fossil assenmblage in the micaceous marls is, for the most
part, consistent in all bores. Foraminifera are abundant, bryozoa
few, and mollusca varying in abundance. A contrast to this uniforue
ity is found in TNo.ll Bore, where bryozoa and mollusca are CONINOIM.
Unfortunately, many mollusca, frequently represented by large !
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gpecimens, have been too crushed during deposition for specific de-
terminaticn.

The foraminiferal assenblage in the micaceous marls is similar
to that recorded from the type Janjukian locality, with the Milio=
lidac, Lagenidae, Polymorphinidae and Globigerinidae being particul-
arly well representeds Species restricted to the Janjukian in
Glppsland are rare and inelude Victoriella plecte and Lamarckina
glencoensis, Vaginulina gippslandica which is present in nearly all
bores. and is typical of the stage, does not range above the Janjuklam
but is present in the underlying Anglésean. Cyclammina, although
typiecal, is found ranging up into the Balcombian in No«3 Bore, Pl
Colguhoune The oceurrence of L.glencoensis and Veplecte is much
rarer, Lasglencoensis is recorded from only four bores in the Ph.
Colguhoun, the Imray Well at 1060-1070 feet, in No.3 Bore at 1200
feet, in No.9 Bore, at 920 feet and in No.l1ll Bore at 926-951 feete
Vsplecte appears in No.2 Govermment Bore at 745-775 feet, in No.3 at
1295 Teet, im No.l Bore, Rigby Island at 1170 feet, in the Metung
Bore at 1100 feet and in Noeb5 Bore, Ph.Bairnsdale at 1430 feet.
Amongst the more characteristic . but not restricted. species, are
Oibicides sp.l, Gyroidina soldanii, Elphidium crassatum and E.cresp—

inane
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Mepsea joints are common throughout, but bryozoa,frequently
replaced by pyrites,are comparatively rare. Porina gracilis, Brace-
hridgia emendata, Aspidostoma airensis, and Adeonellopsis obligua
are amongst the commoner speciess Molluscan shells, chiefly gaster—
cpoda, are fairly numerous but usually crushed. Fragments of large
Cypracas arc common in No.ll Bore. Recorded speciess inelude Veneri-
carclia cracilicostata, Limopsis chapmani, Turritella aldingae,
Toarrayana, Collonia parvula, Triforis wilkinsoni, Rissoina stevens—
iana, Astralium aster, Murex polyphylius, Marginella wemtworthi and
Buchszla haalcthone.

Balconbian Stage

Bryczoal marls, limestomes and merly limestones constitute the
lithology of the Balcombian stage in Sector I. The three substages,
the Longford, Batesford and Bairnsdale, are typically developed. The
stratigraphieal break between the underlying Janjukian and Balconbian
is usually distinct, the brownish, micaceous marls of the Janjukian
being in striking contrast to the bryozoal, marly limestones of the
Balecomblan. Surface sectionss are availlable, principally along the
northern and eastern bounderies of the sector.

(i) Longford Substages  The standard section for this substage
is taken from Noes9 Bore, Phe.Colgquhoun and is described in detail om
Dsl7e It is only necessary here to consilder veriations which oceur
elsewhere in the sector. The sediments consist of bryozoal marls:
and marly limestonmes, the average thickness being about 220 feet.
They are unusually marly and shelly towards the base of Noell Bore.
The shallowest depth at which the substage is met in borings, is .
%70 feet in Noel Bore, Ph.North Colguhoun (Mississippi Creekj. This
bore eceased in hard, calcareous sandstone, probably representing the
bese of the Longford substages The greatest depth from which it is
recorded is 1010 feet in No.5 Goverrnment Bore (Maringa Creek). In
the most westerly bore, No.5, Ph.Bairnsdale (Eagle Point), the limits
Bor the substage are 950 feet down to 1220 feet. These facts can
better be illustrated by making reference to Table Z. In No«ll Bore,
unusual conditions exist between 85676 and 858 feet, where a dark
greenish~yellow marl with the appearance of a glauconitic rock
contains large molluscan shells, partially decomposed, (Eotrigonia
comiwndulata, Serripecten yahliensis var. semilaevig)e. AI1 Tossils
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are stained gresnish-yellow, Bryozoa are typically prominent whilst
amongst the foraminifera is the rare form Sherbonina atkinsoni. The
foraminiferal essemblage for the Longford substage in Secltor L is as
described from the type section but a higher percentage of deeper
water Lorms is present in the basal portion, where species are numer—
ous and persistent,

The zonal Janjukian forms Cyclemmina and Armodiscus occur im
the basal portion of the Longford substage in No.6 Bore, Ph.Colguhoum
(Xalimna). In the same bore at 1,029 feet and in No.5 Bore at 808
feet, an assemblage of deeper water forms is present in which Cassid-
ulina subglobosa, Lagema orbignyana, L.marginata, Vaginulina legumem,
Globigerinoides trilobug and Heronallenia lingulata are very CoOnmmom,
whilst in No.6 Bore, the washings of a greenish-grey, bryozoal marl
at 975 feet consist almost entirely of small foraminifera, a conditiom
unigque in the Gippsland area. The most prominent genera are Bolivina,
Cassidulina, Lagena, Dentalina, Globigerina, Anomalina, Cibicides and
the rare form Tubulogenerima mooraboolensis, the only other record of
this species In Sector I being from the Batesford substage in No.1ll
Boires ‘ :

Other foraminifera which are moderately common in the Loungford
substage are Carpenteria rotaliformis and Elphidium erespinae, the:
Latter speesies being abundant in certain b .ores. Hofkerina semil~-
crnaia 1s present in No.1l Bore. Planorbulinella plana and
Pelnaequilateralls occur not only in the standard section but also im
Bores NoG. 5 (Nungurner), No.6 (Kalimma) end No.ll, PheColquhoun.
Operculina does not appear until the upper beds of the substage,where
1t is assoziated wilth Amphisteginag, which mekes an early appearance
in this sector in the Janjukian.

Spenges are represented by Bactronella australis and spicules:
of BEcionmmm newberyl. Mopsea Jjoints are numerous. Bryozoa dominate
the faunal assemblagee. Spines of Goniocldaris prunispinosa and.
F.pentaspinosa and the small brachiopod shells, Murravia catinuli-
formis, M.flindersi and Aldingia spe. are usually present. At
839-8L0 Teet in N0.9 Bore, a yellowish~greem, bryozoal marl occurs; in
which are numerous fragments of brachiopod shells including Magellania
garibeldiana, Stethothyris insolita and Terebratalia tateand.
Melluscan shells are rare 1n the majority of bores, Chlamys praecursor
and Dimya dissimilis being the most persistent. They are uvnusually
common in Nos 1L Bore but are fragile and difficult to secure for
examination. Ostracoda although not well represented in the type
section vary in number in difflerent boress The species include
Cythere caudispinosa and Cytheropteron batesfordiense.

(11) Batesford Substage. This substage is represented by the
mone of L. (Te )gippslandica. There is no break in sedimentation be-—
tween the Longford and the Batesford substages, the lithology being
bryozoal merls and marly limestones often greenish in colour. In
some bores, as in Nos.9 and 11, Ph.Colguhoun, grey to dark grey,
Trrozoal marls frequently bedded, with bryozoa appearing as. white
decomposed casts along the bedding planes, alternate with marly lime-
ShHome Se

In Nos1ll Bore, masses of Cellepora coronopus are almost
entirely replaced by bright green glauconite, which also infills
foraminiferal tests, especially the Lepldocyclinac. The restricted
foraminifera, Lepilidocyelina and Cycloclypeus, amd other typical Bates—
Pord forms, ¢ypsina howchinl, Hofkerina semiornata, Planorbulinella
pilana and P.inacquilateralis are well represented. Carpenteria
protelformis, Cerotalirormis, Amphistegina and Operculina are consist—
ent accessoriess Tossils other than foraminifera and bryozoa are
poorly represented. Spicules of Ecionema newberyl, cidaroid spines
and small brachiopoda (Murravia flindersi and Cryptopora acutirostrum)
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are occasionally present, but mollusca are rarc. Chlamys murrayanus
being recorded from No.9 Bore. Ostraecoda inciudo Cytheropterom
batesfordiznse and C.fenestratum

Tre thickness of *the Batesford sodlments shows some variatioms
In No.l1l Government Bore, Ph.North Colquhoun, it is recorded from one
depth only, 382 feet, and in Noe2 Government Boro Ph, Colquhoun, at
BLO feet, no samples being available in this bore betweenzu5o and
510 feet, "o indi.cate any thickness. But these “wo bores are near
the northern limit of the area, in prox1m1ty tc the basement rocks
where a thinning out of beds is to e expected. 109 feet of
sediments are recorded from the Pilot Station Bore, 213 feet from the
Nungurner Bore and 290 feed frbm the Maranﬁa.crpok Borea

The lower amd upper zomules are presen’ in all bores, the
isedamentﬁ being slvgh*iy more marly in the former. No outcrops
r%%érablc to the lower zonule are yet known in the sector but certaim
ferfmgincvgy bryozoal marls near Orbost are inecluded in the upper onme.

“The loealities are -

Parish of Newmerell:aes

Near JSumning's property on the Bete Bolong Roads
Clift at LePauon’s gate, W oI allotment 7 of Ba

(a) Ths «ule of Cyeloelypeus victoriensis var. gippslandica
varies. in thickness, but the actual oceurrence of Cycloclypeus is
limited o about 10 feet.  Both A and B forms of [, (T.)gippslandica
are always present,sometimes oceurring through moré than 100 feet of
sediments, The apparent absence of (ycloclypeus in some bores is
due to the gaps between the depths at which samples were collected,
the very limited zone oomurring'in those gaps Where personal
eollections: have been made, the form is found tc be well represented.
Cyeloclypeus is abundant in Noe.8 Bore, Ph.Colguhoun (North Arm) be—
tween 56C and 572 feets It is also found im the following bores im
the Ph.Colquhoun, No.3 at 891-893 feet, Nool at 855-860 feet, No.6
at 887 feet, Nne{ at 620 feet, Noa9 at 61l feet, No.ll at 699 to 70L
feet, and ! Noe¢’ Bore, Ph.Bumberrah at 710 feet. The only bore im
Seotor I_;u which (Cyelammina is recorded with Lepidoeyelina is No. 5,
Phe Colguhoun at a depth of 1,00C feet.

(b) The zonule of Hofkerina semiornata contains Lepidocycelina
(sometimes L (Te ) batesfordiensis) or one of the bLypical.associated
foraminifera and is considerably thicker than (a). Calcarina verrie~
culats, characteristic of the Lepidocyelina facies at Batesford,
oceurs only in the Pilot Station Bore at 779 feet and in the surface
sectbtions near Orbost, where a new Specles or nerbonlna is also re-
eorded. Two other foraminiferal speciles rather rare in Gippsland,
namely Cassidulinoides chapmani and Tubulogenering mooraboolensis,
are presenu in No.ll Bore, Phocolquhoun, at the depthc of 683 feet and.
665 feet respectively. The former is also found in the section at
Paton's propervy near Orbostbe

In No.6 Bore, PheColquhoun at 790 feet and in No.9 Bore at
557 feet *here is a rich development of species other than the usual
assemblage of this substage, including Dentalina consobrina Sipho-
nodosaria sr., Lingulina metungensis, Vaginuling spe and Lenticuling
rotuiatao

(iid) Bairnsdale Substagee Whitish and grey to greenish-grey,
bryozoal Timestones end marly limestones, so characteristic of the
Longford and Batesford substages, persist through the Bairnsdale,the
Iimestone facied Peing more strongly deve10ped in some bores. Bryozmoa
still dominate the fauna, foraminifera ba&ing only moderately common,
the number varyimg with the mearly naturc of the sediments. This
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fact is especially well illustrated in the Rigby Island (Kalimma 0il
Bore), where large and well preserved tests of Lenticulinae and ‘
Eponides repandus are common at 200 and 250 feet, The foraminiferal
assemblage for this substage has been listed under the description of
the type section, Tt in bores, arenaceous forms such as Textularia
and Gaudryina are persistent. Amphistegina and Operculina, which
never ocecur above the basal portion of the substage, are not as
eommon 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 Well,

Bryozoal speciegs are similar to those listed under the type
seetior. Macro—-fossils such as Serripecten yahliensis and the
variety semilaevis, Hinnites corioensis. and Spondylus bailleyanus are
scarce in most bores, but are fairly numerous in Bores Nos,9 and 11
Phe Coigquhoun, '

Several outcrops: of Balrnsdale rocks which include localities:
mear Orbost, are avallable in Sector I for examination. The local-
ities are - ‘ :

Parish of Newmerella.

Bete Bolong Road cutting.

Railway cutting at Newmerella (Chapman 1926).

Nevmerella railway bridge on Prince's Highway.

Lock End and Devil's Backbome, towards the mouth
of the Snowy River.

Parish of Tildesly Easte
Hospital Creek on Prince's Highway.

Parish of East Colguhoun.

Toorloo Arm, Prince's Highway; also alomg old road,

Parish of North Colguhoun.

Comtact between granite and bryozoal limestone im quarey
at head of the Tram Track, Mississippl CreecK.

Parish of Tanboe.

Tambo River cliffs above Swan Reach.
Niecholson River cliffs above Prince'ls Highway.

Parish of Sarsfield.
CLiff west side of Nicholson River in Allotment 1O

The two zones are well illustrated in Sector I. = The lower
zone ls represented chiefly in bores, with outcrops near Orbost and
near the head of Mississippi Creeke Bryozoa dominate the faunal
assenblage. In bores, Operculina and Amphistegina are recorded up
to about 100 feet above the last avpearance of Lepidocyelina or ome
of the typically associated Batesford forms. Molluscan shells sueh.
as Hinnites corioensis, Serripecten yvahliensis, with its variety
semilaevis and Spoundylus baileyanus, are scarce. A beautifully pre-—
served large lelft valve of S.yahliensis escaped damage from the drill
in the Righy Island Bore at HB00O feet.

The comtact between the bryozoal limestone and the granite is
exposed in the quarry near the head of Mississippi Creek. The lime-~
stone immediately in contact with the granite is friable and highly
ferruginous, much of the bryozoa being replaced with dark red limoni te
ic material. A short distance from the contact the limestone is
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cream to pale ochreous coloured, and contains Ffragments of brachio-—
poda (gtethothyris insolita) and mollusca (Spomdylus pseudoradulus:)s

The upper zome is present in bores, and is typically develodp-
ed in cliff sections around Orbost, at Toorloo Arm (Prince's Highway)
and along the banks of the Tambo and Nicholson Rivers. The echinoid,
Clypeaster gippslandicus, the brachiopod; lMagellania grarmdis, and the
pelecypoda listed from the lower zone, are very common in. the ferrug-—
inous, bryozoal limestomes of these cliffs. Ce gippslandicus is
scarce in bores, but ome of the large pclecypoda is usually present.

Mitchellian Stage

The transition beds betweem the Balcombian and Kalimman are
present in all bores except Nosl, PhaNorth Colguhoun, the first
sample taken at 54 feet being in the Bairnsdale substage. The beds
are greenish—grey marls with decomposed remains: of molluscan shells,
chiefly bivalves, and of species which are typical of the overlying
Kalimmam, whilst washed samples prove the abundance of bryozoas The
foraminiferal assemblage comtains. typicael Kalimmen species ineluding
Rectobolivina bifrons var. striatula, Cancrig philippinensis. and.
Planulina kalimnensise A deseription of the Mitchellian as develop~
ed in the Gippsland bores; is given from No.1ll Bore, FPh.Colguhoun.
under the general survey of the stage in Part 5. As. 1lithological and.
palaeontological features are almost identical in all " bores im Sector
I, no further remarks are necessarys,

Outcrops referable to the Mitchellian stage are rare in: Sector
I They include the following localities:-

Parish of Bumberrah.

Road cutting along east bank of Tambo River, below Swain
Reach.. '

Parish of Newmnerellas

Devil's Backbome, along Snowy Rivers
The probability that outcrops occur near Toorloo Army Prince's.

Highway is suggested by the mollusca present in blocks. of ferruginous
limestone along the roadside.

Kalimman Stage

Beds belonging to the Kalimnan stage are recorded from all
bores in Sector I except one, namely No«l, PheNorth Colguhoun, and
outcrops are NUMErouss The upper and lower zones are exposed at
the type locality at Jemmy's Point and have been discussed in Part B
No bore in the sector passed through the upper zone.

(1) The lower zome is recorded from all bores in Sector I (except
Noel, Ph.Forti Colguhoun.) and the followimg outcrops =

Parish of Tildesley West.

Lake Tyerse
Parish of Colguhoun.

Lake Bunga. -

Prince's Hizhway east of Bunmga.

Jermy's Point, Iekes Entrance (base of section)e
Road Cutbting at turimoff to Golf Linkse




39

Hunter's Point, west bank of North Arm.
Along Tram Track, Mississippi Creek.
Ritchie's Cutting, lississippi Creek.
Maringa Crecke

Nyerimalang

The elevation above sea level of the top of this shell band
in the Lakes Entrance area is about 4O feet. It can be traced for
about 10 miles east from Nungurner, on the northern shore of Lake
King (Reeve's Chonnel) to Maringa Creek then to North Arm, Cunning-—
ham Arm, Leke Bunga and Lake Tyers.

The lithology of all surface sectlions in the Ph.Colquhoun is
friable, ochreous sandstone with occasional limestone concretionses
The sandstones are present in all bores, the glauconite content
becoming more pronounced towards the base of the stage. Not only
the abundance of shells but the number of species varies consider=
ably in different bores and outcrops. In localities around and to
the west of Lakes Entrance the upper portion of the lower zone com-
tains numerous large molluscan shells such as Bucrassatella kingi-
coloides, Neotrigonia howittl, Cancellaria wannonensis and Tylospira
coronata. This typical Jemmy'!s Point facies with large shells
appears in only one bore, Nosll, Ph.Colguhoun, where large shells
are very common down to 162 feet. Anomia tatel ocecurs abundantly
at 16L-172 feet and Dosinia johnstonl at 163 feet, the pélecypoda
oceurring in bands practically devold of large gasteropoda.

T, coronate, rare in bores, is fairly common at 142 to 156 feet,
whilst Turritella conspicabilis is abundant from 156 feet down to 162
feetea As. Tatel and T.conspicabilis are also prominent in the sectiom
on the Prince‘s Highway east of Bunga and at Hunter's Point, and

T, coronata at Lake Bunga and Ilyerimalang,

Bores east and north of Lakes Entrance (except No.ll Bore) .
are not highly fossiliferous TBut in those to the south and west,
as the Kalimma 0il Dore, Rigby Island, and the Metung Bore, and
Gippsland 0il Bore No.3 in the Ph.Bumberrah, small and well preserv-
ed mollusca are abundant.  Species recorded from bores include
Nueculana woodsli, Glycymeris subtrivonalisg Limopsis beaumariensis
(these two species ‘being more prominent towards the base of the
section), Aloidis (Notocorbula) ephamilla, Venericardia gippslandica
(abundﬁnt in the Gippsland 0il Bore No.3 and in the section on
Prince's Highway), Clausinella subroborata and Catelysia propingua,
Turrltella.consplcaollls, Teacinella, Warginella ka llmnﬂeg Olivella
nymphalis, Ancilla ligata, Phos gregsonl, Terebra catinifera, Typhis
(Cephonochelus) rugicostatus and Natica hamiltonensis. 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 Balcomblian stage, have been
collecteds They include Cypraea consobrina MeCoy and Fulgoraria
ancilloides (Tate).

As regards the other groups of fossils, the foraminifera are
the most valuable Tor zonal purposes, with the bryozoa to a minor
degree. As with the mollusca, the foraminifera vary considerably
in abundance in bores. In all surface and subsurface sections the
dominant forms are Nonion victoriense, Streblus beccarii and Recto~
bolivina bifrons var. striatula. In No.ll Bore, Ph.Colquhoung
S, beccarii and N.victoriense are by far the commonest species. The
Miliolidee are also unusually well developed in that bore and. im
the Kolimma 0il Bore, Rigby Island, the tests of Massilinag lapidig-
era, Quingucloculine vulgaris, Pyrgo Tualloides, Flintina inter— .
media and Triloeculina tricarinata being large and abundante There
is little variation in the associated specles, which inelude
Quingueloculina ammophila, Plenulina kalimnensis, Cancris philippime-
ensis, Astrononion australiae and Elphidium imperatriXe
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Bryozoal species are few but typical and include Cellaria
rigida var. perampla, C,divaricata, Selenaria maculata, Lunulites
canaliculata and Thalamoporella gracllis. Corals are not common.
Ostracoda are numerous and thin shelled, many forms not previously
recorded, being present in Noell Bore, Ph.Colquhoun. Persistent
specles are Bairdia amygdaloides, Besubdeltoidea, lMacrocypris desora,
Cythere scutigera and Cytherella lata.

(2) The upper zone is represented by a thin band of friable sand-
stone containing abundant large molluscan shells. It is restricted
to Sector I, there being one possible exception at Gelliondale,South
Gippsland where Kalimman sands, econtaining numerous. specimens: of
Nuculana srassa and Liopyrga quadricingulata overlie the brown €oal.
The foraminifera, Se.beccarii and N.victoriense are very common at
Jemmy's Point. Pelecypoda include Nucula kalimmae, Nuculana crassal,
Neotrigonia howitti and Clausinella subroborata and gasteropoda
Bankivia howiltti, Liopyrga guadricingulata and Nassarius crassigranoSw.
USe s

Post Kalimman Bedse

The Kalimman stage is overlain by sands which are chiefl
unfossiliferocusa Shallow-water foraminifer (Streblus beccarii) and
recent molluscan shells such as Modiolus sps., Assimania tasmanicgs
Glyeymeris striatularis and Polinices conicus. are present in Noel:
Bore, PheColquhoun (Pilot Station) between 10 and 90 feete

A summary of the stratigraphic features in Sector I is as

-follows -

(a) The Lakes Entrance Sector is bounded on the east near Orbost
by fossiliferous limestone cliffs belonging to the Bairnsdale and
Batesford substages, with Lepidocyclina in the latter. Similar
cliffs along the Tambo River above Swan Reach, along the Nicholsom
River and at Sarsfield make the northern and north-western boundariess
The western limit is to be found in No.5 Bore, PheBairnsdale.

(b) Post Kalimman sands cover the whole areca.

(c) The Kalimman stage with the type section at Jemmy's: Point,
Lakes Entrance, is present in all bores but one, and in numerous out—
crops extending from Nyerimalang to Lake Tyerss It is divided into
two zones ~

(1) Upper zone including the topmost band of molluscan shells.
at the type section. Species are few but specimens abundamt.
Outcrops: limited to Sector I end to certain localities around
Lakes: Entrances.

(2) Lower zone consisting of friable sandstone containing
glauconite and an assemblage of large molluscan shells in out-
crops around Laekes Entrance, from Nyerimalang east to Lake
Tyers, and of smaller forms. in boress The maximum thickness
of 198 feet is recorded from No«6 Bore, Ph.Colgquhoune

(d) The Mitchellian stage is represented by greenish-grey marls
containing glauconite and a mixed assemblage of Kalimman and Balcomb-—
ian species of foraminifera, bryozoa, and molluscan shells, the
bryozoal comtent being richer than in the overlying Kalimman. It
is typically developed in subsurface sections. The upper beds are
exposed in the road cutting along the east bank of the Tambo River
below Swan Reach, while blocks of shelly, ferruginous limestone
suggest the oceurrence of the stage along the Prince's Highway near
Toorloo Arm and at Devil's Backbone near Orbost,.
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(e) The Balccmbian stage is comprised of bryozoal limestones,marls:
and marly limestones. _

(1) The Bairnsdale substage is present in all bores and im
- eliff sections along the Tambo and Nicholson Rivers, in road
euttings between Toorioco Arm and Orbost and in a guarry at
the head of liississippi Creeks

(i) Upper zone is. recorded in bores. and in the cliff
sections. and road cuttings as listed above, in whicl:
the sediments are horizontally bedded and contain a
rich assemblage of the large echinoid,Clypeaster
g;ppslandicus;(rare in bores), large Dbrachiopoda,
Magellania grandis, and pelecypoda, Hinnites corio-
ensig, Spendylus: baileyanug and Serripectem yahliens
[ShE= 'he shelly facies is followed in downward
sequence by bryozoal, merly limestones containing only
large feasils.

(ii) Lower zone is recorded from bore sections and
. one outerop. Operculina and Amphisteging appear 1lm
bores (downward sequenee) at about 100 feet above the
first oceurrence of Lepideoeyelina or other typical
Batesfcord feoraminifera. Seyahliengis ocecurs throughe-
outis

(2) The Eizgsford substage with its restricted foraminifera,

Lepidocyclina and Cycloclypeus, is present in all bores.
Molluscan shells are rare.

(1), Uppor zonule with whitish, bryozoal limestones is
fairly tnicks Lepidocycling is associated with typical
foraminifera, Molluscan shells are rare, Outcrops,
containing Sherbonina sp. Nove, are recorded near
Orbost.

(ii) Lower zonule with bryozoal marls and marly lime-
stones, frequently greenish in colour and containing
Lepidocyclina and numerous Cycloclypeus, is rarely
more thzn 10 feet thick. No outcrops are knowm.

(3) The Longford substage is present in all bores and a
standard section is described from No.9 Bore, Ph,Colguhour,
Molluscan shells are rare, but many Balcomblan species of

bryozoa, make their first appearence and persist upwards: to

the Mitchelliams

(£) The Janjukian stage is recorded only from bores. Two litho~
logical units are represented. '

(i) Upper one of brownish—grey, micaceous marls com—
taining a typical foraminiferal assemblage, including
Cyclammina incisa, Vaginulina gippslandica and Victor-—
iella plente and small molluscan shells, ineluding
Turritelis aldingae (with fragments of other large
forms in live.ll Bore)s The marls paas into sandy
marls: i1 which fossils are rare and in which severall
bands: of hard, shelly, calcareous sandstone up to 10
inches thick are intercalated. Glauconite grains
are commo:x at base.

(ii) Lower ome of glauconitic sandstone which is oil-
bearing over an area of L4 square miles, and has a
thickness varying from 30 to 60 feet. Large shells
are present but most foraminifera have been replaced
with glauvconite. ' '
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(g) The Anglesean stage is represented by sands and sideritic
sandstone. The sands are artesiam water-bearing. Numerous fish
remaing occur in Nos.l Govermment Bore, Ph,Colgquhoun and in Noe3 Gipps~
land 0il Bore, Ph.,Bumberrahs

(h) Granite and metamorphic rocks of Palacozoic age form the base-—
ment rock in bores. Granite 1s seen in econtact with bryozoal lime-—
stones belonging to the Bairnsdale substage at the head of Mississippi
Creeke

(i) No.l Government Bore, Ph.North Colguhoun and Noe.2 Government
Bore, PhsColquhoun show a shallowing of the Tertiary basin in a
northerly direction towards the outcropping basement rockse

(j) The deepest portion of the basin is in the vicinity of Lakes
Entrance as proved by the Pilot Station and Nungurner Bores, the
glauconitic sandstone being met with 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
consistent in all borese. : - ‘

II. Providemce Ponds Sector.

Cores of 19 bores, from 17,405 feet of drilling and material
from numerous cliff sections have been examined. The geographical
order in which the bores are listed is approximately east to west.
Drilling operationss have been carried out over an extensive area,
from No.3 Bore, Ph.Bairnsdale (Cobbler‘ts Greek) on the east to No.l
- Bore, Ph.Stratford, Nos.l, 2 and 3 Boreg, Ph.Bundalaguah and No.l
Bore, PheWurruk Wurruk on the west, Unfortunately the evidence
derived from the investigation of these bores must necessarily be
incomplete, as only one, No.1l Bore, Ph,Wurruk Wurruk, was carried to
bedrock. Those bores drilled in the eastern portion of the sector
are comparatively shallow but there 1s a considerable deepening of
the basin towards the south-west (Fige5)e

The entire area 1s covered with sands and torrent gravels.
Material from numerous outcrops in the vicinity of Bairnsdale
and along the Mitchell River, was collected by MrsJ.Easton, Dr.W.V.,

Ludbrook and by Mr. E.ARudd of 0il Search Ltd. Several sections
were examined_by the writer.

Only one bore, namely No.l Bore, Ph,Wurruvk Wurruk, near Sale,
was drilled. through to bedrocke Felspathiec sandstones of Jurassic
age were met with at 3,158 feet.

D £ b

Anglesean. Stage

Palaeontological information regarding the Anglesean stage im
Sector Il is incomplete. Of the seven bores which penetrate the
Yallourn formation, only one, No.l, Ph,Wurruk Wurruk, passed through
the sands and brown coal to bedrocks



LIMITING DPPTHS OF STRATIGRAPHICAT, STAGES IN BORES IN SECTOR II. . -

% Two berings in the Parish of Wy Yung ceased in Poét

Kalimnan sands.

Table 3.
St ¥alimnan Mitchellian Balcombian JanJjukian inglesean Bedrock
a : .
Bore g2 o N
| Substage Bairnsdale| Batesford Longford
Parish of Bairnsdale _ ‘
No. 3 Bore S.L. 20! 201-80" 90'=370t | 370t-450" 460" -550" 560'-790" 800'-860" 866" -
-Parish of Moormurng .
No. 1 Bore S.L. 175 210'-350" 3601 =500 5071=578" 590 -635* 6451940 950t-98816" | 1001'-1021" -
Parisn of Coongulmersng _
No.1 Bore S.L. 185' 24,0'=320" 330'-550" 560~780" 790'-830" 8L0'~-930" - - -
(011 search) _ _ _ _ _ - - ' '
No.2 Bore S.L. 152t 64" -98" 110t-239t 256'-299* 310! 32515971 L6 L6EL! 640" -
(98l Search) _ ____ _ __ ~ . » .
No. 3 Bore - S.L. 11c! 300'-348" 348'—5783 578t-651t 65k'-813" 813'-1051' 7 1n51'-1200" - -
gGovt,) (Tomis Creek) - : L
_ No, 3 Bore 182t-282° - - ~ - - - =
(0il Search) (Bravo) _
No.l Bore 205'=3061 - - - ~ - - -
(0il Search) (Bravo) B , 3
Steam Drill S.L. 184! 294 ' -356" 360 1 =L 360 3, 1806t 8141-946" 954'~1330" 133214461 - =
Perish of Nindoo g
No.1l Bore =~ S.L. 201! - - 82t-138% |  147'-28! 210t =4 52! 475'~530" ~ -
Parish of Yeeruhg
No.1 Bore S.L. 27! 380'-505" - 551t-990" loont-1240t 1250'-1340" - =
Parish of Meerlieu
No.1l Bore S.L. 102! ~- 2605151 522t-590" 60Ct~720" 730t=999" 1005°~1200° - -
Parish of Nuntin .
No.l Bore S.L.. 41t - - 666 -8 6" 852'-909" 920t-1338" 134514521 - -
Parish of Stratford
No.1l Bore S.L. 298° - - - - 22014 80¢ 489%-500" | 510'-561"
'Parish of Bundalaguah
~ No.1 Bore S.n. 72 - - - - - - éL!-575"
No. 2 Bore S.L. 70 - - - - ~ 610"-650" - -
No.3 Bore S.L, 21! - - - ~ ~ ~ 259"-552" -
{£erish of Wurruk Wurruk _ ) Jurassic
No.1l Bore 8.L.  30' - 690'-798' | B804'-1065' | 1065'-1248' | 1248'-1804' | 180L'-2276%; 2276'-3124" | 3124 t=321 |
. , UL .
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The transition from the Anglescarn to the Janjukian is not
well defined in this sector. In the Worruk Wurruk Bore conditions
throughout the whole section are unusually sandy. The break between
the two stages is taken at 2,27L feet just below a glauconitic marl
containing numerous: foraminifera, wnile in No.1l Bore, Ph.Stratford.
it is marked by a narrow pyritic band, Foraminifera including such
species as Vaginulina gippslandica, Cyclammina rotundata, Cibicides
sp. (1), Eponides scabriculus are present, but nct commonly, in the
sands: in the Wurruk Wurruk Bore between 2,274 and 2,995 feet. o
organisms. occur in the sands in Nos1 Rore, Ph.Bundalaguah between
6Ll and 575 feet, Their absence suggests that the bore may be sit—
uated just beyond the margin of marine influence which appears im
similar sands in No.l Bore, Ph.Stratford to the east. The thickness:
of the fossiliferous beds in the bores in the central portion of the
sector, as in Phs., Meerlieu and Yeerung and in No.l Bore, Ph.Nuntin,
a little south-west, indicate that the Yallourn formatiowm would not
be encountered for some considerable depth.

Oniy one sample referable to the Anglesesn was taken in each
of three other beres namely, Noe3, PhoBairnsdale (Cobbler's Creek)
on the eastern boundary of the scctor, at 866 feet, No.1l Bore, Ph,
Moormurng at 1,001 feet (hard, lignitic band) and No.2 Bore, Ph.
Coongulmerang (0il Search Bore) aht 6L0 fzet. Tmpure lignite is re-—
corded from No.l Bore, Phe.Bundalaguah st 99 feet and then intermitt-—
ently down to 358 feet. In the Worruk Warruk Bore a band of browm
coal was 48 fest thick and ancther 21 feet, while an impure brown
coa%, with sand, extended from the depth of 2,516 feet down to 2,580
feet,

Janjukisn Stage

e

The limiting depths of this stage are only available in fiwve
bores: -~ Koe3, Ph.Bairnsdale, Noel, Ph,lMoormurng, No.2, Ph.Coongul-
merang, No.l, Ph.Stratford and No.,1l, P Wurruk Wurruk, while four
bores did not reach the stage. o outcrops of Janjuklian sediments:
are known in Sector IIL. The brownish, mieaceous marls of the Lakes
Entrance Sector are replaced by greyilish, shelly marls, only slightly
micaceouss and are rich im foraminifera, especlally Cyclamming. The:
thickness of these marls in Secter II is considerably less than im
Sector I. Only 21 feet are proved in No.l Bore, Ph.Stratford om
the west, and 58 feet in Woe.2 Bore, Ph,Coongulmerang on the east,
ut 470 feet were recorded in Nosl Bore, PhsWurruk Wurruke

The foraminiferal assemblage is similar to that recorded from
the same horizon in Sector I with the Polymorphinicae and Miliolidae
prominentsa Restricted species inciude Vaginulima gippslandica,
Victorieslla plecte and Lamarckina glencoensig which are widely
distributed in the bores. Operculing and Amphisteging make an early
appearance in this sector, both forms being recorded from the Jamjuk—
ian in No.1l Bore, Ph.Nindoo at 530 feet, and No.l, Ph.locrmurng at
986~995 feet, Sporge spicules (Bcicnema newberyl) are fairly
coMmmon. Corals: are rare, Conospiliz anomala being recorded.

Bryozoa are comparatively scarce, and cidarolid spines (Gonioeidaris
pentaspinosa) ocecur occasionally. ¥cliluscan shells are conmon 1m
the eastern portion and include Macracallista tenuils, Protocardia
hemimeris, Limopsis maceoyi, Turri g . aldingae and Cymabtium annect—
ANS A hard, shelly sandstome iLs reecorded at 982 feet at the base
of the stage in the Moormmrng Bore, in which the molluscan shells are
in an unusually perfect state of preservatiom, the colour bands still
being visibleo Glauconitic marls, characteristic of the basal beds
of the stage in Sectors III and IV, are poorly developed in Sector II.




Balcombian Stage

Conditions of sedimentation during the Balcombian in Sector II
show considerable diversity from those in Sectors I, III and IV.
Bryozoal, shelly and foraminiferal marls, representlnr an arglllaceous
faciess predominate the Batesford oubstage in surface and subsurface
sections. Similar condl “ions exist in the Bairnsdale substage im
bores but surface sections are represented by moderately hard,shelly,
ferruginous. limestones. The sediments in the Longford substage,
exegept in No.l Bore, PhsNindoo, are not shelly, and sandy conditions
are prominent in the western portion of the sector.

Excellent surface sections are available along the banks of
the Mitchell River. The sequence from the Bairnsdale substage (Bal-
eombian) up to the Mitchellian stare is exposed on the north bank,

25 chalns north-~west of Skimner's, and up to the Kalimman near Under-—
wood's and Drier 's.

(i) Longford Substage. The sediments in this substage show
econsiderable thickening in the bores in the central and south-westerm
portions: of the sector as compared with those in the eastern portion
and in Sector T, In the south-west, a thickness of 556 feet has
been proved in N~ .1 Bore, Ph.Wurruk Wurruk, more than LOO feet in
Noe.l Bore; Ph.%eerlieu and No.l Bore, Pheluntin in the central
portion and 23C feet in Nos3 Bore, Ph.Bairnsdale to the east, . They
eonsist of grey, beyozoal marls and marly limestomes, frequently
hard and comtaining foraminifera which wary considerably in abundances.
Species more typical of the overlying Batesford, such as Hofkerina
semiornata, Planorbulinella plana and Gypsina howehini, appear to=~
wards. the top of the substage, whilst Amphistegina and Qperculina
occur spasmodically. Numerous small foraminifera are present as in
the Yeerung Bore at 1,250 feet and 1,260 feet, Cassidulina chapmandi;
is recorded at 370 feet in the Nindoo Bore and Ammodiscus and Cycls—
smming from 1,248 feet down to 1,804 feet in the Wurruk Wurruk Bores
Mollusca are fairly common in the Nindoo Bore from 250 dowm to LU0
feet, typidal Balcombian species such as Turritella aldingase,
Eulimella nitidula, Etrema pseudoelegans, Cerithiella trigemmata,
Murex polyphyllus, Trophon halli, Uromitra paucicostata and Ataxo-
cerithium concatenatum: being recorded. They are rare in the Wurruk

Wurruk Bores

(ii) Batesford Substage. The mmin feature of this substage im
Sector II, is the fossiliferous marls containing a rich assemblage
of foraminifera, bryozoa, mollusca and ostracoda, exposed im the
section at Skimnmer's, Ph.Vilk Wuk, om the north bank of the Mitchell
River and represented by LO feet of sediments in No.l Bore, Pl
Ooongulmerang, 210 feet in No.l Bore, Ph.Yeerung, and 2143 feet in Ho.l
Bore, PheMmiine

Outcrops referable to the substage are recorded from the
following localities: along the Mitchell River -~

Parish of Wu'. Wuk.

Skimmer's scctiom, S.W. corner of Allote29 Al,
Parish of Wy Tungs

Bridge at Bﬁggy Creeksy

Parish of Moormurng.

North ¢liff east of Hillside Brldbe;
Near Hillside Bridge.
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(a) The lower zcnule with Lepidocyclina and Cycloeclypeus, 1is
unusuglly well developed in parts of Sector Il. The above genera.
are associated with a rich molluscan asseniblage at Skinner s, but
conditions of sedimentation as revealed by boring, are normal,
molluscan shells being very scarce. Lepidocyecling 1s. common at
Skinner's and in the Yeerung Bore at 1,190, 1,200 and 1,240 feet and
is recorded from the North Cliff east of Hillside Bridge. Cyclo-
clypeus is. present at Skinner's, also in No.l Bore, Ph,Nindoo at 120
feet, in Steam Drill, Ph.Coonguimerang at 91U4-916 feet and in the
Wurruk Wurruk Bore at 1,154-1,158 feet, The genus is not widely
digtributed in this sector, but this absence may be only apparent,
due to insufficient collecting of samples at critical depthse
Austrotrillina howchini is found at Skimner's, this being the only
record of the species in Gippsland. Planorbulinella inaeguilater—
alis, @ypsina howechini and Hofkerina semiornata, the aceessory forms
Amphistegina, Operculima and Carpenteria and numerous: small foramir-—
ifera are also present in that sectiom. Species, including Casside~
ulinoides chapmani, are abundant in this. zonule in the Nindoo Bore
at 190 feet,

Conoeyathus scrobiculatus is amomgst the few corals recordede
Bryozoa are very abundant, the species including those already listed
from the Lomgford suvbsitage. Cidaroid spines are represented by '
Phyllacanthus. duncani and brachiopoda by Stethothyris insolita. Numer—
ous typical Balcombizn species of mollusca are recorded from Skinner 's.'
Similar species are common from L80 to 208 feet in the Nindoo Bore,
which is situated a few miles south of the Mitchell Rivers. Ostracoda.
are well distributed,

Hard, grey., shelly, bryozoal limestones are the main constit—
uents of the Batesford substage in the Meerlieu Bores Small pelecy-
poda. such as Dimya dissimilis and Cltenamusium atkinsoni are recogniss-—
ables

(b) The upper zonule is represented by grey, bryozoal marls with
abundant foraminifera, ineluding Lepidocyclina and associated species.
The rare Miocene species Tubulogenerina mooraboolensis is recorded
from Noe3 Bore, Ph.Bairnsdale at L/0 feet and No.l Bore, Ph.Yeerung
at 1,080 feet, Brachiopoda, including Murravia triangularis, occux:
ocecasionally. Mollusca are present in Bores Nosesl, Phse Meerlieu
and Nuntin.

(iii) Bairnsdale Substage. This substage is developed not only
in borings but alsec in c¢liff sections along the Mitchell River. The
type locality for the substage has been selected from this sector
and has been described fully in Part B A1l surface sections consist
of moderately hard, ferruginous, shelly, marly limestones; many fossils
being preserved as castse The characteristic fossils are Glypeaster
gippslandicug, Hinnites corioensis, Serripecten yahliensis with its
variety semilaevis, Spondylus pseudoradulus and Sebaileyanus.

Looalitiesfreferable to the Bairnsdale are as followg:i—

Parish of Bairnsdale,

Pound Swamp (type locality)e.
Pienic Points

Parish of Wy Yungs

Top of cutting, west of Myrtle Point Homestead.
Lower bank of Boggy Creek,5 chains N.E. of bridge.
Bluff at Boggy Creeks

Drier's Cliff, S.W. corner Allotel5 A

Portion of section at Underwood's.
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Parish of Wuk Wuk,

North bark, Mitchell River, Allot.29 A2, 25 chseN.W. of Skinner? s.
1 mile We of Skinner's, towards Saunders' BLufi.

A1l borings, except two shallow ones in “he Ph, Wuk Wuk, are
on the south side of the Mitchell River, where there is a facies
ehange from the ferruginous, shelly limestones of the north bank
to moderately hardy bryozoal, shelly limestones and friable marlse
Sediments in this substage are moderately thick in borings in the
eastern portion of the soctor, 266 feet being recorded from Noe3
Government Bore, Ph.Coongulmerangs They gradually increase in
thickriess towards the central and south~western porulon where 439
feet are present in No.,l Bore, Ph, Yeerung. The substage is met
with in the Nindoo Bore at the depth of 82 feet, the first sample to
Eg6e§am%ned, and Noa.l Bo;e, PheRuntin, o few m11es to the south, at

eele

The bryozoal. marly 71meotoncs are comparatively shelly whem
compared with those im Ssctor I, In bores Nog.l. Phs. Nuntin and
Nindoo, the marly iithology is pronounced, wiih the result that
foraminifera especially Miliolines, and ostracods are very conmmon.
Operculina and Amphistegina are present in the basal part of the
substage in all bores. Marpginopora vertebralis and Pavonlna tri-
formis, two rgre forms: Lm.blppraML are recorded Trom the Wurruk
Wurruk Bore at 797~798 feect. CaoSl@mJanidGB chapmani occurs ab
912 feet. Spicules of the sponge Beionems nevwberyl, are conspicuous
in the Meerjiew Bore at 560 and 580 fecth. Bryozca are common but
frequently encrusted. Hlollusca are fairly numerous: though not
always well preserved, Species include Promucwla morundiana,
Ctenamusium atkinsoni, Venericardia spimuloss, Limopsis maccoyi,
Eotrigonia semivndulata,. AhoAdls~TN000uor0ula§

______ pyzidata, Turritella
aldingae, Turris tmrmiizlians, Buchozig. hemithone, Filodrillia
sterioides, Conomitra ligata, Volutilithes ant101npu1ata and.
Cerithium aphelese The majority of these species have been recorded.
from the Janjukian, but their presence in the Balcombian further
indicates the close relationship between the Janjukian and that stage.
Ostracoda. are represented by the Miocene formn Cythers flexicostata
‘and several long—-ranging specles,

Mitchellian Stage

' Uniusual features are present in the Mitchellian in bores im
Sector II as well as in the underlying Balcombiarm, The type loecal-
ity for the stage is described from this sector.

"Localities referable to the Mitechellian stage are in the
vieinity of the Mitchell Rivers
Parish of Bairnsdale.

Weter Trust Excavatiom (Type 1ocallty)
Rose Hill,

Parish of Wy Yung-

20 chains N.R. oF Boggy Creek Bridge, neanr N, W.corner Allot.9B,
100 feet abnve river flats, Boggy Creelk, Aliot, 11Ba

Quarry on elilfl, E. of Underwood’s Gully,S.B.eormer A110te22
Top of section at Drier'se

Pit on road 1li chains E, of Boggy Creek Bridge.

In surface sections the sediments are represented by moderabely
hard, ferruginous, shelly limestones, with some bryozoa. Those
proved by boring are shelly marls, the break between this stage and
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the underlying Balcombian being fairly well marked by the presence
of rather hard, marly limestones in that stage,

The Mitchelliam stage can best be illustrated by referring
specifically to the Meerlieuw Bore, although the Wurruk Wurruk Bore
contains almost as rich a fauna. The beds in the former are 265
feet thick, the first sample in the bore being taken at 260 feet.

They consist of dark greenish-—grey, frisble, ohelly marl which be-
comes micaceous and greyish in colour as the bore passes dowm. Foram-—
inifera, Mopsea joints, bryozoa, molluscan shells and ostracoda are
very numerouss

As regarding the foraminifera, the Miliolidae are well develop~
ed, beabitiful specimens of Pyrgo bulloides, Quingueloculina vulgaris,
Iriloculina tricarinata and Spiroloculina dispansa dominating the
assemblage. Species typical of the Kalimman include S, dispansa,
Planuling kalimmensis, Discorbis. australis, Nonion victoriense,Cancris
philippinensis, and Astrononion australe. Characteristiec Balcombiam
species are Heronallenia wilsoni, Helingulata, Pavonina triformis,
Gibicides. victoriensis, and Carpenteria rotaliformis. The remaining.
Species are long-ranging, Corals include Placotrochus deltoldeus,
Sphenotrochus: alatus, Flabellum ganmbierense and Notophyllia variolaris,
all forms: ranging from Balcombian to Kalimman. liopsea Jjoints are
common., Bryozoa are well represented, species being referable to
those already listed from this stage.

The molluscan fauna shows an intermingling of Balcombian and
Kalimnan species, the former being in the majority. Most of the
pelecypoda are ranging species as Nuculana woodsi, Glycymeris: sub~
trigomalis, Limopsis beaumariensis, Salaputium commune and Vemericardia
spinulosa. Restricted lMiocene forms are Arca (Barbatie) consutilis,
A. (Plagiarea) celleporacea, Limopsis morningtonensis, Ctenamusdium
atkinsoni and Eotrigonlia semiundulata. The gasteropoda containm
Janjukian and Balcombian forms including Daphnobela gracillima, Murex
polyphyllus, M.amblyeeras, Mslophoessus, Turritella aldingae, Tewar=
burtoni, Phos tardicrescens, Cerithiella trigemmata, Conomitra ligata
and Calliostoma semiornata, Buchozia hemiothone, Turris murndallang.
Species previously described from the Kalimman are Cerithiopsis wool-
noughi, Trophon (Enatimene) metungensis, and Typhig (Cyphonochelus)
rugicostatus. The lomger-ranging forms: are Marginella wentworthi,
Memicula, Ringiecula tatel, Turritella consplcabilis and Teacinella.
The chiton, Protochiton granulosus, is recorded from No.3 Bore, Ph,
Bairnsdale at 2010 feet and another rorm, Afossochiton (Telechiton)
dendus, from the Wurruk Wurruk Bore at 746 feet.

Most of the ostracoda range through the Middle Mioceme to
Recent, the restrieted Miocene species being Cythere flexicostatay,
C» sorrentae, Krithe eggeri, and Cytheropterom batesfordensg.
Conditions similar to the above, but with fewer mollusca present,eXJSt
in Noe.3 Bore; Ph.Bairnsdale, in No.l Bore, Ph.Moormurng and in bores
in the Ph.Coongulmerang,

Kalimnan Stage

Only the lower zone of the Kalimmen is represented in Sector IIl.
It is not recorded in bores west of Nosl Bore, Ph.Yeerung but is
present in No.l Bore, Ph,Wurruk Wurruk to the south-west, Qutcrops
oceur around Bairnsdale and along the banks of the Mitchell River,
gbove Bairnsdale, where moderately hard, ferruginous,fossiliferous
limestones overlie similar poeks of the Mitchellian stage. The
Kalimman is represented in bores by friable, shelly sandstone conmalnr
ing typieal foraminifera which are very numerous in the Cobbler's.
Creek and Coongulmerang bores. Tubes of the worm Ditrupa are
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abundant in Noes 3 Bore, PhsCoongulinerange Corals are rare and
bryozoa restricted to the usual few spscies. Molluscan shells are
commoxrt anc characteristics

Y
Post Kalimnan Beds.

The whole sector is covered with sands and torrent gravels,
which are over 600 feet thick in the vicinity of No.l Bore, PhwNuntirm.
They thin out towards the east in bores south of the Mitchell River,
only 20 feet TPeing recorded in Cobbler's Creek Bore near Bairnsdale.
Worth of the Mitchell, in Fh.Wy Yung, 270 feet are present in No.l
Bore and 330 feet in No.2 Bore, neither bore pemstrating the under—
lying marine sediments, .

A summary of stratigraphic features in Sector II is as
follows ~— ‘

(&) Extensive Post Kalimnan sands and torrent gravels cover the
entire area. Over 000 feet have been proved in the western bores,
20 feet in the eastern portion in bores just south of the Mitchell
River, and over 320 feet on the north side of the river.

(b) The Kalirmran shage is present in nine bores and is represented
Yy the lower zcné. ian ilsi not recorded in the western part of the
sector, but occurs in bores to the south-west. Exposures occur near
Bairnsdale and along the Mitchell River bankss Ditrupa tubes are
very common at thes bage of the section in the eastern bores.

: (@) The Mitchellisn stage has its type secticn at the Water Trust
Excavation near Bairnsdaie. The developmert of the stage is a
feature of the cembtral and western portions of the sector, the fossil
assemblage being especially rich in the Meerlieu and Wurruk Wurruk
bores. The admixture of Balcombian and Kalimnan species of foramine
ifera, bryozoa and mollusca shows a gradual increase of Balcombilam
forms. towards the bhase of the sectioms

(d) The Balcombian stage also has distinctive characters.

(1), The Bairnsdale substage is represented by numerous out-
erops of ferruginous, fossiliferous limestones along the
banks of the Mitchell River, the type locality being describ-—
ed from Pound Swamp, Balrnsdales Bryozoal limestones are a
feature of the bores. They are frequently shelly and cone
tain speciss which range upwards from the Janjukiame

(2) The Batesford substage is characterised in the lower
zonule by the association of Lepidocyclina, Cycloclypeus and.
Austrotrillina with abundant bryozca and mollusca, ab
Skinner's section, Mitechell River, The molluscan specles
are typically Balcombian, but many of the forms are recorded.
in the Janjukiarm. The: two zones are presen®t in boress

(3) The Longford substage is typlcal in all bores except
Noel Ph,Nindov, in whieh mollusca are COMNGCI.

(e) The Janjukian stage is rather thin in the eastern bores, bul
in the Wurruk Wirruk Bore, in the south—east cormer of the sector,
L72 feet have been proveds No bore in the central portion penstrat-
ed the stage. The marls are less micaceous. than in Sector I, but
the foraminiferal assemblage is characteristiecs To outcrops are
avallables

(£) The Anglesean stage is pemetrated in six bores.  Its thickuess
has: been proved in only ome bore, wiz. Noel,Ph.Wurruk Wurruk, im which
818 feet of lignitiferous sands and brown coal are recorded, below the
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depth of 2,276 feet, To the north-east, in No.l Bore, Ph,Bundalag-
uah, the Anglesean is met with at the shallow depth of 6L feet and.
in the most easterly bore, No.3, Ph.Balrnsdale, at 1,001 feet.

(g) Only ome bore was drilled through to bedrock of Jurassic age.

(h), Evidence points to a gradual deepening of the basin in a
southerly direction from the Mitchell River in the Meerlieu, Yeerung
and Nuntin (No.1l) Bores, which are in the centre of the sector, with
a shallowing to the east. The Kalimman stage disappears in bores
to the west, but is present in the Wurruk Wurruk Bore to the soutli
west.

III. Merrimen's Creck Sector.

Cores from 19 bores, involving 19,315 feet of drillinmg and
several gquarry sections have been examined. The geographical order
in which the bores are listed is approximately north and south. o
bore examined was drilled to bedrock, but Jurassie sediments are re-—
corded. at 1,400 feet from the Tanjil-Pt. Addis No.l Bore.

The sector includes bores and quarry sections south from Sale,
from No.2 Bore, Ph.Glencoe down to No.6 Bore, Ph.Woodside and them
south—~east to the Lake Wellington 0il Bore, in the Ph.Glencoe (Fig.&)e
Nos 8 Bore, Ph.Glencoe and No.2 Bore, Ph.Wulla Wullock are inecluded in
this sector rather than in Sector IV. Both bores would have beem -
deep, as indicated by the respective horizons: at which drilling
ceaseds Operations were suspended at 1,406 fect in Nos8 Bore, just
after the upper zone of the Batesford substage was cnticred, and at
1,420 feet in Noe.2 Borec, in the lower zone. Nelther bore was: deep
- enough to prove the presence of the mixed assemblage of Batcsford amd
Janjukian forms, characteristic off the Batesford substage in Sector IV.
No bore examined was drilled to bedrock whilst only eight reached the
Anglesean sandss The flanking by merine beds, of the lignitiferous
sands which extend from near the surface in Noe6 Bore, Ph,Glencoe,
to a greater depth in a westerly direction, suggests an east to west
anticlinal structure, which has been termed the "Baragwanath Anti-
cline's

An important feature of this sector is that no beds younger
than the Balrnsdale substage are encountered in bores on the westerm
boundary. These bores are Nose.2, 3, L and 5, Ph.Glencoe at the
northern point and in Noel5%, Ph.Stradbroke and Noss5 and 6, Ph.Wood—
side, towards the southern end. Noe2 Bore, PheGlencoe conmences. im
the Bairnsdale substage, Noe5 Bore, PheGlencoe, Noel5 Bore, PheStrad—
broke and Bores Nos., 5 and 6, Ph.Woodside in the Batesford substage,
and Bores Nose3 and Lk, PhsGlencoe in the Longford substage.

Anglesean Stagéa

Lignitiferous sands and brown coals, referable to the Angle-
sean were penetrated in eight bores, the first sample from Noe6 Bore,
Phe Glencoe being taken at the shallow depth of 30 feet. This bore
ig in the axis of the "Baragwanath Anticline®. 1,457 feet of sedi~
ments were proved in No.2 Bore, Tanjil-Pt. Addis, Bands of browm
coal are present in the deep bores, as the Lake Wellington Oil Bore
(boring ceasing in coal at 2,217 feet), and in Tanjil-Pt.Addis Nos 2
Bore. Small foraminifera, such as Lagena orbignyana, Globigerina
bulloides, Cibicides ungerianus, and Eponides scabriculus, and frag-
ments of bryozoa are present in the three shallow Glencoe Bores, Nos.
%, 4 and 5, in the lignitic material immediately underlying dgrk
greem, glauconitic marls., Foraminifera are fairly numerous in




LIMITING DEPTHS OF STRATLGRAPHICAL STAGES IN BORES IN SECTOR IIT.

Table 4.
—— —— '\' —— \‘\
Kelimnen Mitehellian Balcombian Jan jukian Anglesean | Bedrock
) Stage
Bore : ‘
Substage Balrnsdale Batesford Longford
Parish of Glencoe :
No.2 Bere S.L. 1h4t - - 30'-87¢ 90 '-947! - - - -
N>.5 Bore S.L. 180t - - - 30'-90" 1001-380" 384.'-505" 520t-5321 -
[ Nook Bore  S.T. 205' - - - - 201-190" 2001-270 | 272'=340" -
No.3 Bore S.L. 236! - - - - 20'-96" 100'-210! 21, ° -
No.6 Bore S.L. 113! - - - - - - 306051 -
No.7 Bore S.L. 75'. 1,0'-185" 186'-356" 360 =467 477'4760' /G - 1259'(b)‘ - -
_______________ 1259 (a) 1380"
Ne.8 Bere S.L. 10! 420'-580" | 590'-700" 710'-1350' | 1360!'-1406" - - - -
Texlend Oil Bore S.L. 175! - - - 250'-550" 580'-765" 775t-1010" 1085 -
(Hmughtrn)_ .
Lake Wellington S.L. 175" 70'=230" | 275'=450" 4L60t-503" 522%-712" 720'-915! 935t-1248" 11250'~2217" -
0il Bere
Parish of Glerncoe South
No.2 Bore 1801 222" - - 500 =600 610t-927" - - -
Tenjil Pt. Addis
No.1l (Water Bure) S.L. 255¢ 175t-185" - - - - - - -
Tanjil Pt. Addis‘ 176'-295! 3001 ~500" 500!_5241 . 52, 16501 716!_,9001 9681-1203¢ 1303t~2760' -
No.2 Bore
Parish of Wulla Wulleck - 3201 =437 | LBO'T-568" 580'-1060' | 1070'-1420° - = - =
Nu.Z Bore
Parish of Stradbroke I
Nn.1l5 Bore - - - 454801 110'-410° 420¢-570" 590 —6LO*T -
B ﬁMerrimanis Creek) {
———————————— T — —
No.16 Bore | 200" 260'~390" 400" -580" 590 =640" 650'-1250" | 12701-1476" - -
(Merrimen®s Creek)
No.1lh Bore ' . ' ' ' ' Ny ' - R - _ ;
Parish of Darriman ) ' . t
621-88* 881-169t 179%-2891 299'-559° 569t-10691 1079'-1207 - -
No.3 Bore :
Parish of Woodside g7t 88!, 10
' No.5 Bore 7 | - - - 2" =87 =3
NG.6 Bore - - - 321_131t' 132!_‘1372 - - -
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certain sandy beds in the Lake Wellington Bore and very common in
the Tanjil-Pt.Addis Bore at 31£82 and 1806 feet. Species typical of
the Anglesean and overlying Janjukian include Cyclammina incisae -
Balcombian forms are (orpenteria rotaliformis, Eponides scabriculus,
Elphidium crespinae, Amphistegina lessonii and Operculina victoriem-
Sise Long~ranging species include Cassidulima subglobosa, Lagena
orbignyana, Globigerina bulloides, Globigerinoides trilobus,
Cibicides ungerianus, Eponideg repandus and Eplistoming eleganse
Sponge spicules (Reionema newberyi) and fragments of bryozoa
(Cellaria rigids var.perampla and Smittinella tatei) are occasion—
ally present.

Janjukian Stage.

The Janjukian beds consist of grey marls which contain very
little mica and are strongly glauconitic at the base of the sectiom,
A pyritic band marks. the break between the Anglesean sands and the
Janjukian marls in the Tanjil-Pts.Addis and Lake Wellington 0il Boress
The marls show a considerable variation in thickness in the sevem
bores which penetrated them, only 110 feet being recorded from Noe3
Bore, Ph.Glencoe between the depths of 100 and 210 feet, with 150
feet in Noel5 Bore, Ph,Stradbroke (these Pbeing in the western part
of the sector); and 335 fect in No.2 Bore, Tanjil-Pt. 4ddis in the
eastern portion.

Foraminifera are fairly abundant,; the assemblage being corm
sistent with that listed in Sector Il Cyelammina and Vaginuling.
gippslandicg are persistent, but Lamarckina glencoensis i1s not so
CONMMOITa Victoriella plecte, always rare in Glppsland, is recorded
at 200 feet in Noe3’ Bore, Ph.Glencoe, at 1,360 feet in No.1l6 Bore,
PheStradbroke, and ah 1,110~1,120 feet in No.2 Bore, Tanjil—Pt.Addis.
Spicules: of the sponge, Ecionema, are fairly common, bryozoa and
mollusea rare and ostraccda not numerouse

Balcombian Stage.

Sediments throughout this stage comprise bryozoal marls, lime-
stones and marly limestones with bryozoa dominating the fosgil fauna.
Tubes of the wormy Ditrupa, are very abundant in the Bairnsdale and
Lepidocyclinae in the Batesford substagess

(1) Longford Substages The sediments referable to this substage,
are friable to hard, bryozoal, marly limestones which ocecur in outs
crops and bores, the thickness of the beds varying comsiderably im
the latters The type locality for the Lougford substage is. at
Dowd's Quarry mear Lomgford and south of Sale, a full descriptiom
being given in Part 5. The only other knowm exposure is at Massey's
Quarry, 3% miles south-west of Longford, Ph.Coolungoolure

only 76 feet of Longford beds are recorded in Noe3 Bore, Phe
Glencoe, whilst in No.5 Bore, only 50 chains away, 280 feet are pres—~
ent, and in No.ll. Bore, PheStradbroke, still further south, 750 feet,
boring eceasing in this substage at a depth of 1,505 feet. In No.8
Bore, Ph.G@lencoe, to the east, the substage had not been reached at
1,406 feet nor in No.2, Ph.Wulla Wullock to the west, at 1,420 feet.

Foraminifera are not commom; Amphistegina and Operculina are
present in several bores. Svonge spicules are characteristic and
bryozoa typically abundant. Cidaroid spines, brachiopoda and
mollusca are occasionally present, but ostracoda are numerouss
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(ii) Batesford Substage. The zone of L, (T.)gippslandica is
represented by greenish-grey and cream coloured bryozoal limestones
and marly limestones in bores and quarry sections, the latter being
situated in the Ph.,Glencoe. The type locality for the lower zonule
is at Brock's Quarry, and for the upper one, MeColl's Quarry, the
fossil fauna of each being described in Part 5. '

The sediments in the substage vary considerably in thicknesse.
In No.2 Bore, Ph.Glencoe, 857 feet of marly limestones containing
Lepidocyclina, were passed through before the boring ceased at 947
feet, this thickness being the greatest recorded for the substage im
any bore in Gippsland. In No,5 Bore, 12% chains. to the south, only
- 60 feet of sediments. are recorded, from 30 feet down to 90 feet.,

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

Le Grand's Quarry,south of Lomgford,Allot.L42 gLower sorul e
Brock's Quarry, south-ecast of Longford,Allot 28 onule

MeColl's Quarry,east side of Boundary Creek,Allot.H;guzppen Zzonule.
Robertson's Quarry, Port 2, Sec.h.

(a) The lower zonule is characterised in borings and quarry
sections by numerous well-preserved tests of Lepidocyclinae, assoc—
iated with Cycloclypeus. Lepidocyclinae, including czriilont.rved
specimens of L. (T. Jgippslandica, are abundant in No.l5 Bore, Ph.
Stradbroke between 45 and 80 feet and in No.5, Ph.Glencoe between
L0 and 80 feet. The usual associated forms are invariably present.
Amphistegina is abundant at Brock's, and Tubulogenerina mooraboolen~
sis is recorded from No.l5 Bore, Ph.Stradbroke. The sponge,
Bactromella australis, is frequently present, as well as numerous
spicules of Ecionema newberyi. Brachiopoda, echinoidea, and
mollusca, though common in Le Grand's Quarry, are sparingly present
in bores. Arachnoides (Monostychia) australis iis recorded from Le
Grand's Quarry and Chlamys murrayanus and Dimya dissimilis from
Noe.1l6 Bore, Ph.Stradbroke.

Le Grand's and Brock's gquarries, though fairly close to one
another, show some striking differences in their foraminiferal comt-
ent.

(1) The scarcity of Lepidocyclina in Le Grand's. and its
abundance in Brock's. ‘

(2) The abundance of Cycloclypeus in Le Grand's and its:
scarcity in Brock's. In Le Grand's, the foraminif—
eral fauna is assoclated with an abundance of the
ramose bryozoawm, Cellepora cCoronopusi Deposition
of beds in this quarry was apparently under conditions
similar to coral reefs, for recent Cycloclypeus is
elosely assoclated with such conditions at the depth
of 50 to 60 fathoms.

(3) The comparative dearth of Amphistegina in Le Grand's
and its abundance in Brock 's. Operculina shows a uo
small increase in number at Le Grand's.

(4) The prolific occurrence of Cellepora coronopus as
well as small membranaceous forms at Le Grand's. The
smaller species. dominate the fauna at Brock's.

(b) The upper zonule is characterised by hard to friable,
bryozoal limestones and marly limestones, in which foraminifera. are:
numerous, and corals, brachiopoda and mollusca. presents Marly limer
stones are typical of the Stradbroke bores and of MsColl's and
Robertson's quarries.
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Lepidocyclina is not common but typical foraminiferal species
are also available as well as rare forms. Cassidulinoides chapmani,
Sherbonina spenove and Calcarina verriculata are recorded from
McCollTs and Robertson's, and T.mooraboolensis from the latter., This
assemblage is also found in the Batesford outcrops near Orbost in
Sector I. - -

Corals, including Flabellum victoriae, are common in the Strad-—
broke bores. Brachiopoda are persistent but not abundant, and
include Murravia triangularis, Meflindersi and Tercbratulinma suessi.
Mollusca such as Arca (Barbatia)celleporacea, Venericardia spinulosa,
Turritella acricula, and Cerithiella trigemmata, are amongst the more
persistent species, while Chama lamellifera and Protocardia antisemi-
granulata appear in No.7 Bore, Ph.Glencoe. Ostracoda, such as
Cythere Tlexicostata and Cytheropteron batesfordiense, are fairly
COMMOYLe '

(iii) Bairnsdale Substage. Hard to friable, bryozoal limestones:
and marly limestonmes, chiefly grey in colour and referable to this
substage are recorded from nine boress No outcrops are knowie e
bores, it is comparatively thin, being rarely more than 100 feet
thick, the exceptions being No.,8 Bore, Ph.Glencoe with LOO feet amnd
Noe 2 Bore, PhsWulla Wullock with L70 feet.

Foraminifera are not common except in the Stradbroke bores.
Operculima and Amphistegina 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 small molluscan shellss

Two important features are present in this substage in Sector
I11. The first is the record of the shallow, warm water foraminifer,
Marginopora vertebralis, a speeies previously only recorded in the
Victorian Tertiaries from the Mallee Bores, where it is associated
with Batesford species. Its identification at 465 feet in Noall
Bore, Ph.Stradbroke, (where it is associated with Operculina), *m the
overlying Mitchellian in No.16 Bore in the same parish, and in the
Bairnsdale substage im.the Wurruk Wurruk Bore (Sector IL), constitute
the three records of the form in Gippsland.

The second feature is the prolific occurrence of the tubes: of
the worm Ditrupa cornes var.wormbetiemsis, forming Ditrupa limestones -
in No.7 Bore, Ph.Glencoe at 4l2 and LLO feet. They are also numer-
ous in No.8 Bore, between the depths of 720 and. 1,150 feet.

Species of bryozoa are similar to those recorded in other
sectors. Molluscan shells are moderately common but fragmentary,
such spec¢ies as Limopsis maceoyl, L.morhingtonensis, Chlamys murray-
anus, Arca (Barbatia) celleporacea and Ctenamusium atkinsoni being
present in the Stradbroke bores. Ostracoda are comnon. A shark's
tooth, Lamma bromni, is recorded at 575 feet in No.1ll Bore,Pi. Strad-—
broke. '

Mitchellian Stage.

Transition beds between the Balcombian and Kalimen are present
in nine bores and are between 100 and 200 feet thick. They consist
of moderately hard, marly, shelly limestones, the fossils frequently
appearing as whitish casts, and showing an admixture of Balconbiam
and Kalimman specilese. The stage is best developed in No.7 Bore, Pl
Glencoe and in Nosl.1llh and 16, Ph.Stradbroke. : . ‘

Foraminifera are fairly numerous, many species pers@sting ]
from the Balcombiam. Marginopora vertebralis is present 1n.Eb.Iﬁ>
Bore, Ph,Stradbroke. Kalimman species include Quingueloculina.
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ammophils, Spiroloculina dispansa, Cancris philippinensis, and Dis-
corbis australise. Ditrupa tubes are common especially in No.8 Bore,
Ph.Glencoe at 660-690 feet. Bryozoa are very abundant, many
typical Balcombian species making their last appearances. Molluscam
shells are numerous, characteristic Kalimmam species as Limopsis
- beaumariensis and Clausinella subroborata intermingling with Balcomb-—
% iam forms such as Cocculina gunyoungensis and. Argobuccinum maccoyie
‘Aﬂossochlton rostratus is recorded from No.ll} Bore, Ph.Stradbroke.

- : Kalimman Stage

This stage consists of friable, grey, micaceous samdstones
containing the typical foraminiferal and molluscan assemblages of
the lower zone. It has been proved in ten bores but no surface
exXposures are Xnowr. It is absent in bores which form. the western
boundary of the sector, i.e. Bores Nos.2, 3, 4 amd 5, Ph.Glencoe,
Noel5 Bore, Ph.Stradbroke and Bores. Nos.5 and 6, Ph.Woodside.
Foraminifera are not as common as in Sectors I and II, but small
mollusca are abundant. Species such as Nuculana crassa and Lio-~
pyrga quadricingulata, characteristic of the upper zone in Sector
I, ocecur sparingly. Protochiton granulosus is recorded from No.2
Bore, Ph.Wulla Wullock at L18-420 feet., Species of bryozoa and
ostracoda are typically Kalimman.

Post Kalimman Beds:

The area is covered with Post Kalimnan sands. In the west-—-
ern portion of the sector, they are moderutaiy'thln, ranging from
20 fecet in Noe3 Bore, Ph.Glencoc to 45 fecet in No.l5 Bore, PhStrad-—
broken 20 feet were proved in the eastern part in No.8® Bore, Ph.
Glencoeas A band of lignitic material containing coarse pebbles
is present in No«.2 Bore, Ph.Wulla Wullock from 120 to 130 feet.

A summary of the stratigraphic features of the Merrimen's:
Creek Sector is as follows:r—

- (a) Post Kalimmnan sands are thin in the western portion and fairly
thick towards: the east. Ligneous conditions are present in No.2
Bore, Ph.Wulla Wullocks

(b) Kalimman sediments, representing the lower zone, are well
developed in bores in the easterm and cemtral portion of the sector.
They are not recorded from bores along the western boundary, and no
outcrops: are known.

(@) The Mitchellian stage is typically present. Marginopora
vertebralis is recorded from one bore and Ditrupa tubes are commol.

(4) The Balcombian stage is well developed.

(1) The Bairnsdale substage is represented by fairly hard,
bryozoal, marly limestones. Ditrupa tubes are very
common and Marginopora vertebralis is also present.

-

” (2) The zonules in the Batesford substage are described
from this sector. The upper zonule, with its type
sectiom at McColl's Quarry, is. 340 feet thick in Noe.2
Bore, Ph.Glencoe. The lower one, with its type
sestion at Brock's Quarry, is exceptionally rich im
Lepldoqycllna and Cycloclypeus. The thickness of the
substage varies comsiderably, from 35 feet 1nle.5
Bore, Ph.Glencoe, to 857 feet in No.2 Bore, 12% chains
to the north and 360 feet in Noe2 Bore, Ph.Wulla
Wullock, 8 miles to the south=—east.
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(3) The Longford substage with the type locality at Dowd's
Quarry near Sale, is typical in all bores and is. record-
ed from two quarry scetions. It is thin in bores in
the western area.

(e) The Janjukian marls vary considerably in thickness, the least
thickness being in the western portion and the greatest in the south-
easterm, Phe merls are strongly glauconitic and pyritic at base.

(). The Anglesean stage is. penetrated in eight bores, but the
thickness of the stage 1s not proved in any bore examined. 1,357
feet were recorded from No.2 Bore, Tanjil-Pt.Addis. Brown: coal is
commony, appearing immediately below the glauconitic amd pyritic band
in the westermn bores. Poraminifera are premewt in the sands.

(g) Bedrock was not reached in any bore examined, but sediments at
1,400 feet in Noe 1 Bore, Tanjil-Pt.Addis were considered to Dbe
Jura331c in age,

(h) ™e flanking of the Anglesean sends and brown coal by richly
fossiliferous sediments on both sides of a line extending west from
No«6 Bore, Ph.Glencoe, suggests the presence of an anticlinal axis,
which is referred to as the “Baragwanath Anticline'.

(1) The basin shows a considerable thickening of beds in a soutir
easterly directiom.

IV, Ninety Mile Beach Sector.

Cores of 14 bores from 30,86l feet of drilling, have beem ex—
amimed, No outcrops are available. The geographical order in
which the bores are listed is approximaetely east to west.

The bores in this sector are situated in an area adjacemt. to
the Ninmety Mile Beach, and extend west from No.l Bore, Ph.Boole FPoole
(Sperm Whale Head) to No.4 Bore, Ph.Darrimeom, with an extension im—
land to Noe2 Bore, Ph.Muntin (Laeke Kakydra) on the west side of Lake
Wellington through to No.l Bore, Ph,Bairnsdale on the west shores of
Lake King. The exact eastern limit is not known, but it lies: some-
where between the Sperm Whale Head Bore and Nosl Bore, Righby Island.
near Lekes Entrance (Fige7).

This sector contains the deepest bores yet to be drilled im
Gippsland, No.l Bore, Ph.Bengworden South (Holland's Landing) proving
3,52l feet of Tertiary beds, and No.l Bore, Ph.Goom Nure (Romawdi)
3,125 feet, both bores continuing imto the Jurassic seriless No.ﬁ
Bore, Ph.Bairnsdale is included invSector IV because of certaim
features which suggest that it forms the north—eastern marginm of the
gsector. As regards the inclusion of No.l4 Bore, Ph.Darriman as the
western limit, this is again based on the similarity of the beds im
the Bairmsdale and Batesford substages, with the comparative scarelty
of fossils other than bryozoa, together with the moderately hard
mature of the marly limestones. Thig borimg just penetrated. the
Batesford substage.

The incomplete records of the Romawli Bore are due to the large
gaps between the depths of the samples forwarded for examinatiom.

The two features of this sector are — (a) the great develop—
ment of Middle Miocene marls: and sands in certain bores, and (bJ the
mixed assemblage of Balcombian and Janjukien ‘foraminiferal species
in the Batesford and Longford substagese
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Table 5.,

LIMITING DEPTHS 0% STRATIGRAPHICAL STAGES IN "ORES IN SECTOR IV.
Stace Falimnan Mitchellian | .Ralcombian Janjulkian in~lesean | 3edrock
Bore , g -
ISubstage Bairnsdale Batesford Longford
Parish of Bairnsdale
No.l4 Bore 24L0'-390" LOOt-660" £70'-880" 890'-1150" 1160'~1370" 1380'-1410" - -
(Forge Creek) 3.L. 100°*
Parish of Bengworden
No.l Bore S.L. 105' | 425'-610" 610" -640" 650"-)24 " - - - - -
No.2 Bore S.L. 75' |374'6"-500'| 505'-545' | 555'~1080" 1087" - _ - _
Parish of Boole Poole _

No.l Bore - 1 190'-455" L77'-560" 570'-1210' | 1230'-1530" 15541 -2088" 2107'=2565" | 2570'-2962'{2966'-3110"
(Sperm Whale Heaé) S.L. 10! . Jurassic
Valve 0il Wells : ; .

(P¢lican Point) S.L. 10' | 352'-392! - 1220'=-1475" | 1520'-1920" 1920'-2200" 2227'-2309' - -
Parish of Geon Nure
'No.1l Bore 500" 610" 7041 ~1135" 1235! 1342'-1846" 1966'-2580" | 2632%~3125"'|3158' -
(Romawi ) S.L. 100* 3241 6"
Jurassic
dmalgamated 01l Wells .
(01d Goon Nure Bore) S.L. 95! - - - 1380'~1730" 1740'=2010" 2020'-2687"' | 2689'-2890" -
Parish of Bengworden South . . v
No.l Bore 4031-562" 5721=735¢ 74511516 | 1526'=1946" 1956t-2390" 2400'-3176" | 3186'=3927"' {3949 "=L00L
(Hollend's Landing) S.L. 10° S Jurassic
Parish of Seacombe
No.1l Bore S.L. 10' | 380'-620" 630'-860" 870'-1570" - - - - -
Parish of Dulungalong
No.1l Bore S.L. 10' | 280'-580" 590'~720" 730'-1270' | 1280'-1616" - - - -
Signal Hill Bore S.L. 93' | 300'-650" - 7421-1129' | 1573'~1630" 163971781 18221-2237% | 22,0'=2295" -
Parish of Nuntin
No. 2 Bore : 510'-680" 680'-1035' |1050'-~1665"' | 1670'-1709" 1722t-2336f 233713020 | 3025'=3506" 3513'-3560'
(Lake Kakydra) s.L. §5' _ Jurassic
Parish of Giffard
No.1l4 Bore S.L. 14t | 216'-510" 520' =670 680'-1358' | 1365'-1600" - - - -
Parish of Darriman
No.4 Bore S.L. 10' | 210'~410° 420'-565' | 575'-1175' | 1180'-1245" - - - -
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The palaeont01051cal review of the Holland's Landing Bore,
recently published by the writer (1941) will be used as a basis im
discussing the stratigraphie features of this sector, As stated
earlier im this work, in view of evidence now available, it has been
necessary to recomsider the age given to certain beds in that report,

JURASSIC

Four bores in Sector IV were drilled through to bedrock.
Felspathic mudsfones at the depth of 3,949 feet in the Holland's Lamd-—
ing Bore are regarded as Jurassic. Plant remeins of that agse,
namely, Taeniopteris Daimtreeil, and Coneopteris hymenophylloildesywamr.
australica have been determined from the Sperm Whale Head Bore betweem
3,036 feet and 3,103 feet. ‘

TERTIARY

Anglesean Stage.

A typical section of the lignitiferous sands and brown coals
representing the Yallourn Formatiom has been described in Part 5,
from the Lake Kakydra Bore, while a short account is available in the
report on the Holland's Landing Bore.  Amglesean 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 west.

Of six bores which reached the Anglesean stage, four were
darried to bedrock. Marine alternate with fluvio-lacustrine
conditions throughout the stage, bands of brown coal up to 60 feet
thick in the Sperm Whale Head Bore and 90 feet in the Lake Kekydra
Bore occurring intermittently.

Foraminiferea are common in the sands, the species being refer-
able to some which become of zomal importamce in the overlyinmg Janjuk—
ian marls: as well as those which range up into the Balcombian. The:
genus. Cyclammine is characteristic of the Anglesean at the type local-
ity at Anglesea. In the Gippsland bores it is found associated with
the Janjukian forms. Cerotundata, Vaginulima gippslandicae and. Ammo-
discus sp. and the Balcombian species, Sigmomorphina chapmanl,
Cibicides spe (1) and Amphistegina lessonii, this species being record~
ed from the Holland's Landing Bore at 3,549 feete Many long-rguging
forms meke an early appearance in the Anglesean, includimg Pyrgo
bulloides, Cassidulinma subglobosa, Lagena striata, Lshexagonsa,
Saracenaria italica, Globigerina bulloides, Pullenia guingueloba and
Eponides concentricus. Bryozoa, fragmentary molluscan shells and
ostracoda are also represented. Fossll plents are rare and indeter—
minate. Cheirolepis cf. setosus is recorded from the Romawi Bore at
3,2%9 feet and Mollinedia spe from Hollend's Landlng Bore at 3,828
feet,

Janijukian Stage.

It is in this stage that a marked difference in the lithology
of the sediments from those in other sectors is apparent. The
browmlsh, micaceous marls are replaced by grey to greenish-grey, fime-
grained marls, frequently hardemed and glauconitic and pyritic at base.
The pyritie and glauconitic condition is more strongly developed im
bores in the eastern portion of the sector, as in the Romawi and
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Amalgamated 0il Bores, Ph. Goon Niure, where the presence of massive
pyrite made drilling difficult. Pyrite gradually decreases in
abundance upwards in the sequence, while glauconitic replacement of
foraminifera becomes very common. This character in turn gradually
disappears and marls become predomimant.

Foraminifera, includimg typical zomal forms, are common and.
usually well preserved, but crushed spe01mens are frequent. Cycl-
amuima is always commor. Ammodiscus is characteristiec of Sector
IV, unusually large specimens ocecurring at 2,538 feet in the
Holland's Landing Borei Glomospira charoides is practically re—
stricted to this sector., Victoriella plecte is recorded from the
Amalgamated 0il Bore at Goén Nure at 2,436 feet and from Holland's
Landing Bore at 2,975 feet. Lamarckinma glencoensis is rare.
Associated spemles have been listed from earlier sectors and are
chiefly moderately dsep~water forms, Species typical of the Bal-
comblan are pérsistent in these deep borese. Amphistegina and Operc—
ulinma are fairly conmion inm the Romawi Bore, and Hofkerina. semi-
ornata is found at Holland's Landing. A unique assemblage of
Foraminifera is recorded from this. bore between the depths off 2,938
and 2,898 feet, Assoclated with the usual numerous species of
Miliolidae, Lagenidae, Globigerinidae, and Rotalidae, and Cyclammina,
Ammodiscus. and Glomospira, are the deep, cold-~water forms,Hormosina
SPe , Tolypammima vagans. and Hyperammina sp., These genera are X~
ceedingly rare in the Vietorian Tertiaries.

Balcombian Stage.

There is. no apparent stratigraphical or lithological break
between the Janjukian and Balcombian. Greenish—grey, fine-grained
marls. of the Janjukian still persist and the foraminiferal species
represent a deeper-water facies than that usually found in the Bal-
combiam, but the abundance of bryozoa indicates the presence of this
stages - The Jangukian foraminiferal genus Cyclammima ranges as: high
as the Batesford substage in all bores and molluscan shells are
Scarce.

There is a very marked thickening of sediments in the Balcomby
ian towards the centre of the sector. In: Nou.l Bore, Ph.Bairnsdale,
which marks the north-eastern boundary of the sector, they are only
720 feet thick; in the Sperm Whale Head Bore to the south off this
bore, 1,518 feet; in the Holland's Landing Bore, in the central
porgéon, 1,645 feet and in the Lake Kakydra Bore to the north-west,

2 feeto

(i) Longford Substage. In the report on Holland's Landing Bore
this substage has been referred to "Bl zone probably new'. It is
L3l feet thick in. that bore and 458 feet in the Sperm Whale Head
Bore. The lithology which is represented by bryozoal marls and
marly limestones is consistent in all bores, the bryozoal content
gradually increasing uwpwards in the sectiom. Pyritic replacement
of bryozoa and foraminifera is a constant feature. Typical Balcomb~-
ian foraminifera are common, the Batesford species, Planorbulinella
inaequilateralis; Hofkerina semiornata and Gypsina howchini, becoming
prominent towards the top of the substage. Cyclammina is usually
present, Sponge spilicules are numerousS. Bryozoa are not well pre-
served. Cidaroid spines, brachiopoda and ostracoda are occasionally
present, but mollusca are very rare.

(1ii) Batesford Substage. No lithological change is apparent as
the Longford substage pagses upwards into the Batesfords The prege
once of this substage is based entirely on palaesontological evidencey
Lepidocyclina being the most important factor. Bryozoa are very
numerous, sponge spicules common, Goniocidaris spines ocecasionally
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present, and molluscan shells rare.

Both the lower and upper zonules are represented. The lower
zome is typically thine. GCycldclypeus has been recorded from only two
bores, both in the Ph.Dulungalong viz. in the Signal Hill Bore at
1,573 feet and in Noil Government Bore at 1,590 feet. This apparent
gbsence from other bores is possibly due to the lack of intensive
eollecting of mmterial at the vital depthsa As a result, recognitiom
of the zonule is based on the abundance of Lepidocyclinae, with which
are associated typlcal Batesford species, and in this sector, Cycl—
ammina, The upper zone is thick, 300 feet being proved in No.i Bore,
PhbDuiungalong\ Lepidocyclima occurs spasmodically throughout

(iii) Balrnsdale Substage. Grey, bryozoal marls and limestomes,
similar to those marking the upward passage of the Longford to the
Bategford,; are present as that substage passes upward imto the Bairns-—
dales Bryozoa still domimate the fossil fauna. Foraminifera are
not numerous. Elphidium is a persistent genus, and Amphistegima amd
Operculina disappear early in the substage. The latter genus is. wm—~
usually abubdant ¥m No.l Bore, Ph.Darriman at 900 feete  Ditrupa
tubes are characteristic of bores in the south-western portion,
especially in No.ll Bore, Ph.Giffard at 1,256 feet and No.l Bore, Ph.
Darriman at 754 feet. The large pelecypoda of other sectors are
practically absent, :

Mitchellian Stage.

The transition from the Balcombian to the Mitchellian is merk-—
ed by the incoming of mollusca, chiefly Kalimman species, which appearr
as white casts and moulds in grey, bryozoal limestones. -~ Fine quartz
grains also become conmon. The bryozoal content decreases towards
the top of the stage. Foraminifera are fairly numerous, typicall
Kalimman species such as Planulima kalimmensis, Cancris philippinen-
gig and Nonion victoriense minglimg with characteristic Balcombian
forms; Mollusca include Spondylus. pseudoradulus., Limopsis beaumsmr—
iengis, Neotrigonia acuticostata amd Turritella acimellss

Kalimman Stage.

Sediments belonging to the lower zone of the Kalimman are
present in all bores. They coumsist of friable, micaceous, shelly
sandstone, containinmg a characteristic assenblage of foraminifera and.
mollusca, the latter not being as numerous as in other sectorss '
Friable sands combaininmg many foraminifera together with shell frag-
ments: are a feature of Bores Noel, Phs,.Seacombe and Dulungalongs
Characteristic foraminifera are Flintina intermedia, Spiroloculina
dispansa, Bolivima alata, Rectobolivima bifroms var.gtriatula,
Plenulina kalimhensis, otreplus beccaril, Astrononion australe,
Noniom victoriense and Elphidium imperatriXe. Bryozoa, mollusca. and.
ostracoda are represented by the usual speciess’

Post Kalimnan Bedse.

The oceurrence of fossiliferous beds overlyimg the Kalimman 1is
unusual in the Gippsland region. They are recorded in. this sector
from No.l Bore, PheDulungalong between 10 and 60 feet, and comnsist of
uncomsolidated, shelly, guartz sands containing numerous recewmb
gpeeles of shallow water foraminifera, inecludimg Buliminoides
williamsondanus, Streblus beccarii amd Discorbis dimidiatus, several
recemxt species of mollusca such as Glycymeris striatulus, Mombtacuta
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sericea, Bittium diemeniensis, Bs.granarium, Monodonta constricta,
Diala pagodula and Assiminia tasmanica, and thin-shelled ostracoda
as Cythere canaliculata, C.melobesioides and Xestoleberis variegatae

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

A.summary of stratigraphic features in the Nlnety Mile Beach
Sector is as follows:~ :

(a) The whole area is covered with Post Kalimman sands and torrent
gravels, which are 500 feet thick in the Lake Kakydra Bore in the
north-western portion. The sands: in Nosl Bore, Ph.Dulungalong,from
10 to 60 feet contain recent shallow water spec1es of foraminifera
and mollusca.

(b) The Kalimman stage is represented by the lower zome only.
The depth at which the top of the zone is met in Twores varies: from
2,0 feet in the most northerly bore, No.l, PheBairnsdale, to 403 feet
© in the osntral bore, No«l, PheBengworden South, and 210 feet ix the
most westerly, No.l Bore, Ph,Darriman. Mollusca are not as abundant
as in other sectors. No outcrops are knowrn.

(e¢) The Mitchellian stage is recognisable in nine bores. It is
330 feet thick in No.l Bore, Ph.Seacombee

(4) The Balcombian stage has two features. (i) Its great thick-
ness when compared with other sectors, 1,645 feet being recorded im
the Holland's Landing Bore. (ii) The comparatlvely woiform sedi-—
mentation from the Longford substage through to the Balrnsdale. INo

outcrops are known.

(1) The Bairnsdale substage contains few of the typical
- large molluscan shells, the only promiment fossil
other than bryozoa being Ditrupa, which is abundant
in the western bores.

(2) The Batesford substage is characterised by (a) the
presence of Cyclammine with Lepidocyclina throughout
the substage, the latter genus being less abundant
thamr in other sectors: () the thickness of the
upper zonule, whiclh, in No.l Bore, Ph.Dulungalong,
is 300 feet.

(3) The Longford substage is wnusuelly thick, 630 feet
being recorded from the Lake Kakydra Bore. Cyclammina
occurs throughoute.

- (e) Because of the lithological similarity of the passage beds be-
tween the RBalcombiam and the Janjukiam stages, the bfieak is based.
entirely on palaeontological evidence. The Janjukian sediments are
recorded 776 feet thick in the Holland's Landing Bore. Typical
Balcombian foraminifera are associated with the usual Janjukian
assemblage in all bores. Molluscan shells are extremely rare. No
outcrops are knowms '

(f) The Anglesean stage is represented by llvnltlferous sands.
containing foraminifera, interbedded with thick seams of brown coal,
90 feet of coal being recorded in the Lake Kakydra Bores). The sands
show a thickenming towards the centre of the sector in the Holland's
Landing Bore, with a thinning-out to the nopthrwest in the Lake
Kakydpa Bore and to the east in the Sperm Whale Head Bore. There is
a considerable decrease in thickness in bores further east im

Sector I.
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(g) Bedrock, reached in four bores, is of Jurassic age.

(h) Bores in this sector illustrate beyond doubt, the close re-—
lationship between the Janjukian and Balcombian stages. This is
showm not only in the uniform sedimentation but also in the persist—
ent occurrence of typical Janjukian foreminifera in the Balcombian
and in the early appearance in the Janjukian of zonal BDalcombiar
speciese. At the same time a palaeontological relationship is showm
between the Anglesean and Janjukian based on the occurrence of certain
foraminifera in both stages.

7« PALAEOECOLOGY OF THE FAUNAL ASSEMBLAGES.

Considerable attention is being pald in various parts of the
world to the ecological aspect. = Amongst the most recent studies
of the foraminifera are those by Kleinpell in his "Miocene Strati-
graphy of California® and T.Wayland Vaughan on the "Ecology of Modern
Marine Organisms: with Reference to Palaeogeography'. An important:
Teature is that temperature and nature of sea floor rather tham depth
affect the occurrence of foraminifera. Trask remarks (1939,p.L28
that "As the texture of the sediments likewise is influenced by the |
movement of the water, the organic content is related to the texture.
Sands contain relatively little and clays contain considerable orgaeniec .
matter’. This view is supported by the study of the faunal content
of the Tertiary sediments of Gippslend.

The foraminifera are the most important. group in the fauna and
will be comsidered in detail,

(a) Anglescan Stages. The brown coals and lignitiferous sands of
this stage, as found in sub-surface sections were deposited under
temperate climatic conditions. For a long time it has been believed.
that these beds were entirely of fluvio-laecustrine origine Recent
investigations have proved the presence of foraminifera, bryozoa and.
ostracoda in these sands, pointing to marine influence. Unfossil~
iferous sands are to be found in the region of Morwell and Yallourmn,
but foraminifera and ostracoda are present in the lignitirTerous sands
in bores at Mirboo North, where they overlie extensive deposits .of
bauxite, Ho marine forms are present in No.l Bore, Phs.Bundalaguah:
on the western margin of Sector II. But to the north, in similar
sands, in Nos.2 Bore, PheBundalaguah and Nos.l Bore, Ph.Stratford,
numerous. small foraminifera again indiecate marine influence. Similar

.conditions are recorded in bores along the western boundary of the
-area under consideratiom, such as Boress; Nos1l; PhslWWurruk Wurruk, Nos.

3y, 4 and 5, PheGlencoe, No«ll,, Phe.Stradbroke, Nos.5 and 6, Ph.Wood-

sides In No.5 Bore, Ph.Glencoe, a bed of lignite immediately unders
lies the marine fossiliferous glauconitic marls and is followed by = i
lignitiferous sands containing foraminifera.

The foraminifera range from deep, cold water forms of the
horeal type to shallow water ones of the neritic Utype. The shelter-—
loving, moderately shallow water forms such as the miliolidae are
absent and the peliagic family Globlgerinidae is rare. Abyssal genera
sueh as: Qyclammima, Ammodiscus, Gyroidima and Cassidulina ocecur to-—
gether with medium depth forms such as Lémbiculina. As against these
deep water forms, there is the occurrence of the sub-tropical to
tropical genera Amphistegina and Operculina. The assemblage of foram-—
inifera, in the Anglesean stage, shows affinities not only with that
of the overlyimg Janjukiarm but with the stratigraphically still highew
Balcombilane '

(b) Janijukian Stage. The Janjukian merls indicate moderately
deepy, cool water comditions where deposition, which took place some




&.

distance off shore, was reapid, currents gentle and the sea floor
rather muddy. The foraminiferal assemblage im all sectors shows
little variation in content but exhibits extreme gecological diversity
in forms present. It includes the abyssal and boreal genera, Cycl-—
ammina, Ammodiscus and Gyroidina, together with the shallow water,
shelter-lovimg Elphidium and the subtropical to tropical genera,
Amphistegina, .Opcrculina and Hofkering. A feature of the foramin—
iferal content of cold water deposits is that species are few but
speclmens numerous; The scarcity of bryozoa is due to the muddy
condition of the water and absence of currents. Molluscan shells,
chiefly small species, are numerous in Sector I, are occasiomally
present in Sectors II and III and exceedingly rare in Sector IV.

-The mina”@ontent in Sector I is due to the proximity of the basement
rocks, the sediments being deposited a short distance off-shore where
‘surrents. were practlcally absents As the sediments extend west the
mica content dlmlnlshes, due to the greater distance from the rocks
from which the mlca was derived.

Arenadeous foramlnlfera such as Amuodiscus, Glomospira, Cyel-
ammlna, Ammiobaculites, Clavuline and Listerella are fairly commom im
the Janjukian, the first two genera being more characteristie of the
flne~gra1ned marls of Sector V. The presence of all these forms
- 1s governed by the clarity of the water and the character of the sea
bottoms Cyclanmmina, Amnddiscus and Glomospira and the rare forms
present in Sector IV, Tolyparmina, Ammolagena and Hyperamming, are
finely aremaceous genera typical of deep, cold water, Ammodiscus
does ramge up to 20 fathoms and Hyperammina to 27 fathoms but the
average depth is about 1,000 fathoms.

The Lagenidae which are common in the Janjukiam, like temper—
ate to cold waters, being most abundant between 50 and 500 fathoms,
but range down to 3,000 fathomse. Vaginulina occurs down to 1,000
fathoms. The Polymorphinidee are very common in the Janjukian marlse
They are mostly shallow-water forms but are recorded down to 2,000
fathoms, Genera such as Cibicides, Epistomina and Eponides range
ffrom shallow to deep waterss Warmer, shallower-water forms imelude
Victoriella, Carpenteria and Lamarcking, The @lobigerinidae are
eharacteristic of open seas, but are not indicative of depthes
Gyroidina, which is common in the marls, is definitely a deep water
form, thriving below 300 fathoms. Blphidium, a persistent amd some-
times a common genus in some bores, is a shallow-water, shelter-—
loving form. Cassidulina subglobosa is a deep sea type'.

The glauconitic sandstone facies of Sector I’ points to off-
shore conditions where 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. Lerge molluscan shells,
including numerous specimens of Ostrea in No.1lO Bore; Ph.Colguhoumn,
indicate the existence of a rocky sea—floor and moderate temperatures.

The distribution of typical foraminilfera in the Janjukian
marls indicates that the deposit was laid dowm near the edge of the
continental shelf in cool weter in which current action was gentle.
This view is supported by the scarcity of bryozoa and mollusca in the
sediments and applies more especially to the merls in Sectors II, III
and IV. Slightly shallower—water conditions prevailed in Sector I
where molluscan shells are moGerwitely COLINON.

(c) Balconbian Stage. In Sectors: I, II and III, the sediments of
this stage reveal a change in conditions, from the moderately deep,
cool water of the Janjukian to the warm to subtropical and moderately
shallow water of the Belcombian, which, even in Sector IV vhere the
sediments are marly, is dominated by bryozoa, which thrive in clear,
marine waters of lemperate to tropical temperature inm which adequate
eirculatiom is availablee.
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(1) Longford Substage. In Sectors I, II and III, conditions
during this substage are generally similar to those through-
out the whole Balcombian stage. In Sector IV, the passage
from the deeper, cool waters to the shallower warm ones, is
more gradual. - In Sector I, in Bores Nos.5 and 6, Phe
.Colquhoun, a definite departure from the comparatively

stable conditions during this substage exists, considerable

‘osc¢illation taking place from moderately shallow to deep

water in which numerous small foraminifera such as Cassid-
ulina, Bolivina, and Globigerinag flourished. Shallower,
warmer conditions prevailed towards the close of the Long~
ford when lLarger foraminifera such as Operculina,Amphisteg—
ina and Carpenteria, begin to appear in some abundance.
Mollusca gre not conmon.

(2) Batesford Substage. Bathymetric conditions throughout
this substage are tropical to subtropical. Bryozoal lime-
stories and marly limestones are the chief lithological types.
Poraminifera are fairly common and are represented by per—
sistent species in the limestones, additional forms appear-— |
ing in the more marly bedS. The substage 1s characterised
by the restricted occurrence of the orbitoidal genus,

Lepidocycling which is indicative of tropical to subtropleal
condltions. Orbitoids generally are shallow water forms,

living in 1e%s than 100 fathoms with the temperature averag—

ing about 15 C. Lepidocyeclina is frequently associated

with Cycloclypeus, another typical tropical genus, thriviung !
i shallow warm: water at the present day, and practlcally *
restricted to the Indopacific region. Other genera exist—

ing under similar conditions are Gypnsina, Planorbulinmella

and Calcarina (rare in Gippsland), Carpenteria, Operculina

and. Amphistegina.e The majority of associated species of

smaller foraminifera are moderately shallow water Lorms.

Amongst the rare ones are Bdelloidina, which likes warm:

water, Tubulogenerina, a genus not yet recorded living in

the seas alt the present time, and Cassidulinoides, which.

enjoys sandy conditions. A persistent shallow warm water

genus 1ls Elphidium

In the Ninety Mile Beach Sector, the shallow, warm
water forms Lepidocyclina and Cycloclypeus., are associated
with the cold, deep water, or boreal to abyssal genus,
Cyclammina. - The persistence of this latter form may be
due to the continuance of the more marly lithology of the
sedimentse A similar assoclation is found in California,
where Kleinpell suggests thet the intermingling Yis prob-
ably attributable to bathymetric conditions'.

The association in Skirnmer's outcrop, of numerous
foraminifera including Lepidocyclina and Cycloclypeus, with
a rich bryozoal and molluscan assemblage may be due, accord-—
ing to Singleton,"to an argillaceous facles of the Batesford—
ian®, It is evident from conditions of sedimentation in
bores that mollusca do not thrive in bryozocal limestones.

(3) Bairnsdale Substage. Subtropical, with moderately shallow
water conditlons, still persisted during this substage.
Foraminifera are not very numerous but typical Balcombian
forms are present. In the majority of borings, the normal
moderately, warm, shallow water conditioms of the Longford
and Batesford substages persist in the Bairnsdale. The
foraminifera show little variation from those in the lower
substages, but Amphistegina and Qperculina disaeppear early.
This indicates the adven#t of slightly deeper water _
conditions, for bryozoa, which dominate the fauna, thrive
in moderately deep water where there is adequate circul-
atione
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(c) Mitchellian Stage. This stege represents passage beds which
comtain mixed assemblages of Kallmnan and Balcombian species of for—
aminifera and molluoca, Balcombian bryozoa, quartz and glauconite
grains. The sediments were deposited somewhere near a shore-line
along which moderately shallow, warm water and partially open sea
conditions permitted the growth of bryozoa. At the same time the
environment was. favourable for the development of shallow-water
foraminifera and molluscan shells such as flourished in the over—
lying Kalimman, An arglllaoeous facies is recorded From bores im
Sector II, which are in the vicinity of the Mitchell and Thomsom
Rivers, with a special development in Bores Nosl, PhseMeerlieu amd
Wurruk Wurruk, where foraminifera and mollusca of Balcombian and
Kalimnan specles intermingle im profusion. The change from these
conditions to those characterising the Kalimman must have been. rather
suddem,; as shown by the abrupt disappearance of the majority of
bryozoal speciesa

(a) Kalimman Stage. Warm, littoral to sub-littoral and fairly.
sheltered conditions preveiled in Kalimnan times, during which
shgllow-water foraminifera and mollusca flourished. The foraminifera
include such genera as Bolivina, Rectobolivina, Discorbis, Notorotalia,
Streblus. and Nonlon, " Miliolines are fairly common especially in the
Kalimna 0il Bore, ngby Island, and are indicative of sheltered
conditionss Deeper water forms such as the Lagenidae and Polymorph—
inidae are sparingly represented.

(e) Post Kalimmon Bedse Terrestrial conditions were predominamt
in Post Kalimman times in Gippsland. Oscillatiom, from terrestrial
to marine conditions, is shown in two bores, namely, No.l Bore, Ph.
Colguhoun (Pilot Station) and Noe.l Bore, Ph,Dylungalong, where
shallow-water and estuarine foraminifers ere recorded as well as
small shells with similar affinities.

The main conclusion to be drawn from the above comsiderations
is that there are four distinct foraminiferal assemblages character—
istic of the four stages as represented in Gippsland.

(1) The deep cool water assemblage represented by extreme
tecological diversity'" and characcorlstlc of quiet sedimentatiom which
prevailed in Janjuklan timess. Several species are recorded earlier
in this section from the underlying Anglesean stagee.

(2) The moderately shallow, temperate to subtropical assemblage
assoclated with bryozoa and characteristic of the Balcombian stage.
The assemblage includes the restricted zonal genus Lepidocyclina i
the Batesford substage and other genera which are found living around.
coral reefs at the preoent day.

(3) The mixed assenblage of Balcombian and Kalimman foraminifer—
al species in the Mitchellians.

(4): The sub~littoral to littoral asscmblage of the Kalimnan.

Amongst the groups of fossils other than the foraminifera, the
most important is the bryozoa. They are represented by only a few
characteristic species in the Janjukian, their absence being due to
the quiet sedimentation and muddy condition of the sea bottom at the
time of deposition of the beds. They occur in profusion in the
Balcombian, the moderately shallow-water in which there was adequate
movement and the moderate to sub-tropical temperature being especially
sultable for their developments These conditions were partially
present in Mitchellian times: but the change to shallow, littoral
conditions in the Kalimman stage causcd the sudden disappearance of
the majority of specless :
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Remains of worm tubes generally, give no indication as to
conditions of environment, but it seems that Ditrupa, which is so
abundant in the bryozoal 11meutoneo in the upper portlon of the Bale
combien (Bairnsdale substage) in bores in Sectors IIT 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-
'COMblan bryozoal limestones, the greatest development bheing in the
Bairnsdale substage in Sectors I and II. Shallow, muddy waters im
fairly protected embaymento were present along the northern and east—
ern boundaries of the basin towards the close of the Middle Miocens
(Balcomblan) Such conditlons were ideal for the development of
large ech1n01ds, brachlopods and pelecypods such as are found in the
Snowy River cliffs near Orbost on the eastern boundary and in the
cliffs along the Tambo, Nicholson and Mitchell Rivers on the northern
boundary. Such accumulatlons of large fossils include the echinoid
Clypeaster glposlandlcuu, the brachiopod, Mogellania ~randls and the
pelecypoda Hinnites corioensis, Serrlpectengyahllen%1si_and heavy
valves of Ostrea. M8@ollanla thrives in muddy water not more than
100 feet deep .

Mollusca are not abundant in the Gippsland Tertiaries, except
in the Kalimnan deposits and the argillaceous facies of the Mitchell~
lan stage in the Meerlieu and Wurruk Wurruk bores, in the Batesford
substage at Skinner's Section and in the Bairnsdale substage in the
cliff sections around I.irnsdale and along the Princes Hlfhway east
~of Lakes Entrance uhrourn to Orbost. Small forms are present in
the Janjukian but the sediments were deonosited too far off-shore for
the development of many larse species. This is especially the case
in Sector IV, in which molluscan shells are very scarce. The major-
ity .are recorded from Sector I where deposition was fairly close to
the shoreline. Their comperative absence in the bryozoal limestones
i1s due to the clear 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 the fuuna in the cliff
sections referable to the Bairnsdale substege, are particularly adapt—
able to shallow and muddy water conditions., .

The warm,sub-littoral to littoral and sheltered conditions as
prevalled in Kalimnan times were ideal for the development of mollusca.
The lowest portion of the stage,as shown in bores, is represented by
a sub~littoral facles 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
Jemmy's Point, Maringa Creeck and certain loealities along the Printes
Highway, where large pelecypoda such as Eucrassatella kingicoloides
and. Neotrigonia howitti and gasteropoda as Turritella conspicabilis
abound, were slightly Lfurther in-~shore. Conditions were distinctly
littoral and sheltered at the time of deposition of the topmost bed
at Jemmy's Point, in which a prolific number of large and small
molluscan shells including Nuculana crassa and Polinices cunnlnghamy
ensis occur in a coarse friable sandstone, and in which there is
almost a complete absence of bryozoa.

8. CORRELATION OF THE GIPPSLAND TERTIARIES WITH OTHER
OCCURRENCES IN SOUTE~SASTERN AUSTRALIA.

The present correlation will be extended beyond Victoria into
south—-eastern South Australia. Under the scheme of stratigraphic
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sequence postulated in this work, it is necessary to make certain
alteratioms in the correlation table put forward by Singleton (1941).

(2) Kalimman Stage The fauwna of the Kalimmen is uniform in all
its ocourrences in VleOﬂLa, but the very rich, shelly, sandy bed as
found at Jemmy's Point and elsewhere in Sector I, does not appear to

‘have its equivalent beyond this sector. All outcrops, except that ..

at Gelliondale in South Gippsland, are referable to the lower zone,
The foraminifer, Fabularia howchini, which is found in the shelly
beds at Muddy Creek, Hamiltom, Western Victoria, has not been record-
ed from Gippsland. The upper portions of the Mallee bores also be-
long to this zone. It seems that most of the section at Beaumaris
is basal Kalimnan. The cxact relatichship between the Victoriam
Kalimman and the Lower Pliocene beds of South Australia has not been
getermined. :

(b) Mitchellian Stage, This stage with 1ts mixed Kalimman and
Balcombian fossil assemblage, igs limited in its occurrence outside
the Gippsland basin. Surface sections: do not appear to be avail—
able but subsurface correlation can be made with those beds betweew
the depths of 741 and 746 feet in the Sorrento Bore and with certaim
portions of the Mallee Bores, Western Victoria, where Marginopora
vertebralls is associated with Kalinman mollusca and Balcomblan
bryozoa as in the Gippsland bores.

(c) Balcombian Stage. Extensive deposits of Balcombian sediments
are recorded both in surface and subsurface sections outside
Gippsland. The deposits are present in bores in Western Victoria,
as in the Glaxo Bore, Port Fairy, in the Nelson, Portland and Mallee
Bores and in eastern South Australis near Mt .Gambier and in the
Hundred of Caroline.

(1) The bryozoal limestones of the Bairnsdale substage
can be correlated with those on the western shore of
Cerio Bay in which Hinnites corioensis and Clypeaster
gippslandicus are typlcal fossils. The latter form
1ls comparatively rare in localities west of Bairmsdale.
Other outcrops referable to this substage are the
bryozoal limestones west of Geelong, at Muddy Creek,
Hamiltom, and #he fossiliferous ironstone at Green
Guliy, Keilor; the bryozoal limestones in the upper
portion: of the Caroline Bore, South Australia are also
ineluded. here. Merginopora vertebrallis is recorded
in certain Mallee bores under circumstances similar to
those in Gippsland,

(2) The Batesford substage is characterised in Gippsland
by the zone of Ledeoovc1¢na (Trybliolepidina) gipps—
landica. This specles is replaced,in abundance,im
sowthermm-central and western Victoria by L. (Ts)
howchini:., which is present in the bryozoul marls in
the Tyabb bores, Victoria Golf Club Bore at Cheltenhan
and. the Water Bore, Lara near Geelong, and in the 1lme—
stones at Clifton Bank, Homilton and the Homilton Bore.
Austrotrillina howchini is present at Skinner's im
Gippsland and Clifton Benk, Hamilton as well as in some
of the lallee bores. Singleton states that "only at
Skinner's on the Mitchell River near Bairmsdale are
Lepidocyclinae assoclated with Trillina howchini and a
molluscan fauna of Balcombian affinities'. Actually
the type locality for thot form is Clifton Bank, from
which Lepildocyclinae and mollusca are recordeds
Marginopora vertebralls ls assoclated with. A. howehind
in the Mallee bores, but is present only in the Bairns-—
dale substage and Mitchellian stage 1n Gippsland.
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(%) Outcrops referable to the Longford substage are appar-—
ently not numerous outside Gippsland. Rocky Point,
Torquay, with its abundant Cassidullineides chapmani be-
longs here, and it is certainly represented in the Glaxo
and. Portlend hores.

(d) The dJanjukian stage is fairly widespread in central-southerm
Wictoria,; where i1t has been determined primarily on the molluscae.
In Gippsland the correlation has to be based on the foraminifera, as
mollusca are comperatively rare except in Sector I, Outstanding
forms are Cyclammina incisa, Ce.rotundata, Victoriella plecte and
Vaginuline gippslandica. Victoriella is recorded not only from
warls at Torquay (type locality) but from bryozoal limestones at
Kearwarrem, from bryozoal merls in several of the Dartmoor bores in
Western Victoria, where it appears commonly just above the lignitif-
erous sands, and in the Portland Bore;and in the bryozoal limestones:
at the top of the Nelson Bore (from 390 to L65 feet) and in Knight's
Dcme, No.l Bore, Mt.Gembier, South Australia. Janjukian sediments
are recorded down to 80 feet in the latter bore and down to 963 feet
in tIs fcormer. £n important factor shown by this correlation is,
that the strongly bryozoal character of the Balcombian, is also a
feature of many Janjukien deposits. This polnt further supports
the comtention that the Janjukian beds are closely related to the
Balccmbian and are not older than liddie Miccene..

Glauconitic sandstone occurs at the buse of the Janjukiam in
bores nct only in Gippsland but in Western Victoria, as in the Nelsom
Bore, but up to the present only that in the Lekes Entrance bores has
proved to be oll-bearing.

(2) The extensive deposits of lignitiferocus sands and brown coals
proved by boring in Gippsland and rcferred to the Anglesean are not
typical of the type section at Anglesea, where (Cyclammina 1s the
characteristic foraminifere. A definite correlation with that stag
can be made with more than 3,500 feet of lignitiferous sands prowed
up to the present in the Nelson Bore, Western Victoriae. Cyclamming
is: cemmon throughout but other Janjukian and Balcombian species
found throughout the Gippsland beds are absent. No brown coal wass
prescnt at Nelson but deposits occur at Moorlands in South Australia
to the north-west of Nelson. Similar sands occur in numerous shall-~
ow bores at Dartmoor, Victoria and in No.l Bore, Knight's Dome, near
Mte.Gambier, South Australia.

9« CORRELATION OF THE GIPPSLAND TERTTIARIES, WITH
OCCURRENCES BEYOND SOUTH-EASTERN AUSTRALIA.

Correlations of the marine Victorian Tertiary beds with areas
beyond South-Eastern Australia can only be satlisfactorily carried
out with regard to the Balcombian, because of the presence in this
stage of the resitricted orbitoidal foraminiferal genus Lepidocyclina
accomnpenied by Cycloclypeus. Most of the zoning of the Tertiaries
in the Indo-Pacific region is based on the occurrence of certain re—
stricted genera of the larger foraminiferca. It is not possible to
make comparison cof horizons in which the foraminifera are chiefly
long-ranging species, (as is the case in the majority of the Victor—
ian Tertiary sediments) because such forms will persist under suit~
able conditionse But the presence of the restricted genus Lepido-
eycline, together with Austrotrilline howchini, Merginopora verte—
bralis, Amphistegina and Operculing does form a basils for correl-—
ation with deposits in Western Australia, Papua, New Guinea and the
Netherlonds EBEast Indies. No attempt is made to carry it to New
Zealand as little 1s known of the sub-generic character of the
é;epidooyclinae in +that region.

I
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The age of the Lepidocyclina horizon in Victoria has already
been discussed. It is sufficient to state here that it is equival—
ent to the "f2-£3" stage of the Netherlands East Indies. Unfortun-
ately such typical Miocene genera as Miogypsina and Flosculinella
have not yet been recorded from the Victorian beds.

The genus Cycloclypeus in Victoria has been discussed by the
writer (1941) who determined the spedies present as new, at the same
time indicating that its affinities are with C.,indopacificug Tan, a
species also characteristic of the "f£2~F3" stage. It has been showm
that Austrotrillina howchini, pre¥iously considered typical of Ye'"
stage, has its type locallity im the Lepidocyclina beds at Hamiltom
which are Upper Middle Miocene in age. This form i1s associated with
Marginopora vertebralis in Gippsland in the Stradbroke and Wurruk
Wurruk bores in the Bairnsdale substage of the Balcombian (Upper
Middle Miocene) .and in the Mitchellian stage (Upper Miocene) in the
Mallee Dbores in north-west Vicltorias and in limestones at Qoldea onm
the Transcontinental Railway, in North-West Australia, Papua, New
Guimea and the Netherlands East Indiese The genera, Amphistegina
and QOperculina, although found living at the present time in tropical.
seas, are typically Middle to Upper Miocene not only in Gippsland but
elsewhere in the Indo~Pacific regiom. Calcarina verriculata, so
abundant at Batesford, Hamilton and Flinders and rare in Gippsland,
is. fairly common in the friable limestones of Upper Miocene age i
Papua (communication from Dr.Glaessner ). Gypsina howchini has been
recorded recently from Middle Miocene (¥f£21) limestones in North-West
Australia.

Singleton has correlated the Levidocyclina horizon in Victoria
with limestones conmtaining L.murrayasne and@ L. verbeekl from Cape Range,
North=-West Australiaze Unfortunately this comparison is based om
erroneous specific and subgeneric determination of the Lepidocycliumae
in Victoria. Lemurrayana is a eulenidine and typical off stage "e"
or Lower Miocene. Neither the species nor subgenus is recorded from
Victoriae Leverbecki is also absente

He also correlates the Austrotrillina-and EFlosculimglla-
bearing limestones of Cape Range and Rough Range with an horizom high—
er than the Batesford substage. These beds, which conmtain Tryblio-
lepidina, appear to be stratigraphically equivalent to, or slightly
lower tham that substage.

Finlay and Marwick (1940) have suggested a correlation. of the
New Zealand Tertiaries with Victoria. The comparisom, as i
Singleton's case, is based on the subgeneric determimation of the
Victorian Lepidocyclina as Nephrolepiding, instead of Trybliolepildina,
and until this matter is clarified it is unwise to attempt any
correlatiom.

No attempt is made to correlate the Janjukian stage with any
beds beyond South-Eastern Australia. As regerds the Kalimman and
Balcombian faunal assemblages, the Gippsland or the Victorian forms
in general show | few affinities with outside areas except those of
South Australia. The Western Australian assemblage 1s decidedly
Indo~Pacifiec, the majority of the molluscan specices being identical
with those recorded from elsewhere in that region. The same applies
to the foraminifera of Miocene and Eocene age in Western Australias

As regards New Zealand, some of the foraminiferal species re—
corded from the Kalimman of Gippsland are prcesent in similar deposits
in that country. Finlay and Marwick gquote Rectobolivina striatula
Cushman, which they record from the Uppermost Miocenée "a horizon
doubtfully recognised in Australia®. This species is recorded from
the Mitchellian. (Upper Miocene) as well as the overlying Kolimmams
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No further correlation of the Victorian Tertiaries with the
zenes of the Indo-Pacific region can be attempted because of the
aksence c¢f many of the larger zonmal foraminifera from Victoria.

10. REVARKS ON THE DISTRIBUTION OF FOSSIL SPECIES
I GIPPSLAND.

The appended comprehensive list of fossils from Gippsland has
been compiled entirely from material accumulated in the Commonwealth
Palaeontologieal Collection at Canberra. The 1list contains 1,280
foscils, including 405 foraminifera, 307 bryozoa, LO02 mollusca and
72 ostraccda. The investigation of surface and subsurface samples
has. inyolved the handling and determination of thousands of specimens,
ah‘ prior to the oompllatlon of this 1list, many of the early determin-

tions have been checked and the nomenclature partially revised. The
fc aanlfera, sponres, corals, worms, echinoids, bryozoa; brachiopoda,
mollusca, ostracoda and flish remains have beeu.exnaust1ve¢y examined.
The distributiom of foraminiferal species shows that certain assembl-
ages ere characteristic of certain stages. Actual restricted species
are few, although several have a limited range. No restricted form
has as yet been found in the Anglesean stagea Jertain specles which
have thelr earliest record in that stage, range through the Janjukiam
up to the Lkdchej¢1an¢ whilst others. pass threough the Kallmnan and are
feund living in recent sease Amongst those with a short, restricted.
ranmge Ap Vaginulina gippslandica, which is not recorded above the
Janjukians Those with a longer range include Hofkerina semiornata,
Eponices scabriculus and Cyelamning incisa, which are not found above
tnc Tatesiord substage of the Balcombian; Cassidulinoldes chapmani,
Amphistegina lessonii and QOperculina VJCtOPlCnoLup which do not
appear abcve the basal portion of the Bairnsdale substage; Cibicides
victoriensis, G, spels, and Pulvinulinells tenulmarginata which range
through to the baqal Mitchellian. These forms, which range through
the Balcoribian, form an assemblage characteristic of that stage.

Species restricted to the Janjukian are Ammolagena clavata,
Glomoenira charcides, Hyperammina sSpe, Hormosina sPa end Victoriella
pl@CLba The general assemblage 1ncludes nunerous polymorphinidae,

many specles ranging through to the Balcombian, short ranging species
as Lemarckina glencoensis and Massilina torgugzensis, which disappear

early in the Loagford suostace of the Balcombiam, S3igmomorphing
chapmeni, Spirillina limbata vars tuberculolimbata and Sepectini—
marginata which are found. as high as the Batesford substage, and.
GuLtULing (Savm01dln@)511veutL11 and Tubulogenerima rncoraboolensis
which range up to the Bairnsdale substage and Ceroberiina dehiscens:
and Lenticulina spel are recorded up to the basal Mitehellians

The Janjukian assemblage includes numerous polymorphinidae.
In the Balcombian, certain species are restricted not only to the
stage, but to definite substages within it. Sherbenina atkinsoni
has nov been recorded out of the Longford substage9 while Lepildoeycl-—
ina fﬂ“Vb;lOleldlna) batesfordensis, Le (Te)gippslandica, Le (Te )
howehini, Cycloclypeus victoriensis va raglpps¢an010a, Austrotrilling
howehini Nﬁd Sherbonina sp.nove, are restricted to the Batesford sub-—

o iy v A

Species not restricted to a substage but definitely of zonal
imrortance in the Balcombian are Calcarina verriculaca, Gypsinma
howchini, Zlenorbulinella inaequilateralis and Fyplana which are found
only in the Lomgford and Batesford substages; Carpenteria protei-
formis, Vaginulina sp. cfl, linearis, from the Lomeford to the Bairns—
dale; Crespinella umbonifera and Reussella ensiformis from the Batese
fordito the Bairnsdale and Frondicularia lorifera and Discorbisg
tubercilata vareaustraliense to the lMitchellian stagee Species which




»

68.

range from the top of The Balcombiar, heCs From the Bairnsdale sub-
stage to the Mitchelliamn, include Gaudryina (Sivphogaudryinal) victor—
iana, Bolivina sp.nove, Marginooora vertebralis, Pavonina flabelli-—
formis and P.triformis. Amomaling spe (1) 1s typical of the
Mitchellian but ranges from the top of the Bairnsdale to basal
Kalimnan. Several typical Kalinman species make their first appear-—
ance in the Mitchellian. Restricted Kalimnan species include Flint~—
ina intermedia.

Amommgst the other groups of fossils, the sponges Bactronella
australis and Bs.parvula are réstricted to the Balcombisn. Spicules
of Eclonena newberyil are common in this stage and in the Janjukiar.
The maximum development 1ls in the Longford substage especially im
Sector III. Although corals are fairly widely distributed, they are
scarce in the bores and in Gippsland generally. Only one specimen,
referable to Conosmilia, is recorded from the Anglesean. Fourteen
species are listed from the Janjukian, some ranging to the Balcombianm
and even to the Kalimman. The worm Ditrupa cornea var.wormbetiensis
is recorded from the Janjuklan to Kalimnen with a meximum development
in the Bairnsdale substage and Mitchellian. The majority of species
of echinodermata occur in the Belcombian. Lovenia forbegi is ree
stricted to the stage. Clypeaster giopslandicus is found only in
the top of the Balcombian (the Beirnsdale) and in the Mitchelliar.
Amongst the cidaroids, Goniocidaris pentaspinosa ranges from Janjuke—
iam to Balcombian, Ge.prunispinosa to the Mitchellian, and Phylla-
canthus dunceni and Siteriocidaris australiae from Balcombian to
Kalimyar. ' '

The majority of species of bryozoa make their first appearance
in the Lomgford substage of the Balcombian with a few ranging from
the Anglesean up to the Mitchellian and with some persisting to the
Kalimman. No species are restricted to the Kalimnen but a distinct.
assemblage is present. Aspidostoma airensis is not recorded above
the Janjukian whilst Trigonopora vermicularis is apparently restrict-—
ed. to that stage.

Brachiopoda are common only in certain localities. The ma jor—
ity of species are restricted to the Balcombian. The exceptions
include Stethothyris insolita and Murravia catinuliformis which range
from the Janjukian to Kalimnan.

Mollusca are characteristic of certain stages and Sectors in
Gippsland. The greatest and most pergistent development is in the
Kalimman stage in . all sectorse. In Sectors I and II, they are
common: in the Mitchellian stage and Bairnsdale substage of the Bal-~
combian, with an extensive assenmblage in the Batesford substage in
Sector II, but their specific determination in the Janjukian is often
prevented by the crushed condition of specimens. One of the most
interesting families is the Polyplacophore. Four species are record-
ed from various horizons, including two recently described by Ashby
and Cotton from Hamilton, Western Victoria. A result of the intens—
Ive study of bore cores and latterly of material from the Kalimnan
stage in the Lekes Butrance Sheft, is the discovery that several
molluscan species, previously considered as restricted to the Balcomb-
ian stage range through to the Kalimmnan. This fact is not surprising
for it is only by such investigations of complete stratigraphic ’
sections that the true range of species canm be proved.

The occurrence of molluscea..can be divided into L groups:—
(l) those which are characteristic of the Kalimman, with some forms
ranging from the top of the Mitchellian with a few from the Balcomb-
iam, (2) those restricted to the Balcombian and Mitchellian, (3) those
which range from the Janjuklan to the Mitchellian or the top of the
Balcombiam, (4) those restricted to the Janjukian, with a few forms
in the Anglesearr, It is the third group which indicates the close
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relationship between the Janjukian and the Ralcombian. Restricted
dganjukian species in Gippsland are rare. :

The majority of ostracoda are long-ranging, being chiefly
species described from recent seas. Species described from fossil
forms and recorded from the Anglesean to the Mitchellian include
Cythere sorrentae; from Janjukian to Kalimnan, Cythere caudispinosa.
Cytherella subtruncata, Cytherura praemucronata and Krithe eggeri;
from Balcombian to Mitchelliam, Cythere flexicostata, Cytheropteron
batg§fordiense, while Bythocythere keblei is restricted to the Bal-
combian,

The crab, Ommatocarcinus corioensis lg rccorded from the Bal-
combian (Balfnsdale substage) and Mitchellian. Fish teeth are not
commen, the best specimens being present in the Anglesecan sands at
the Tbase of two bores in Sector I«

11. SUMMARY.

l. The stratigraphic sequence from ihe alimnan (Lower Pliccene)
down to the Anglesean (lMiddle Miocene) of the Tortiary merine rocks
in Gippsland has been proved by the palasontolegical investigation
of cores from 71 bores, involvimg more than 92,00C feet of drilling,
and of numerous surface secilons.

2, The eastern boundary of the marine Tertiary basin in Gipps~
land is in the vicinity of Orbost on the Snowy River, where the river
cliff's consist of ferruginous, shelly limestones referable to the
Bairnsdale substagee. Similar cliffs along the Tambo, Nicholson and
Mitchell Rivers and belonging to the Bairnsdelc and Batesford sub-
stages mark the northern boundary. = The western margin of the area
under investigation, is found in bores in the Phs, Stratford and
Bundalagueh in Sector II, and in the Phs. Coolungcolun, Glencoe,
Stradbrcke and Woodside in Sector III. The Ninety Mile Beach marks
the southern limite

3. For convenience the basin has been divided imto four sectors,
which are based on differences in palasontologlical and lithological
characterse. The sectors are -

I. Lakes Entrance (Fig

IT. Prov1dence Ponds éﬁ10.5
ILI. Merriman's Creek (Fig.b6

IV. Ninety Mile Beach (F1g°7,.

L. Felspathic mudstones referable to the Jurasgic Series Lorm
the basement rock of bores in Sectors II, and IV and granite and

ctamorphic rocks of Polaesozoic age in Sector I. No bores examined
in Sector III reached bedrock.

brown coals (referrcd to as the Yallourn Formation) which occur

5. The Anglesean stage is represented by lignitiferous sands and
extensively in bores in Sectors II, III and IV, and by a thin bed of
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sands and sandstones, scmetimes containing fish teeth, in Sector I

The stage 1s recorded near

ary of Sectors IL and III and at a depth of 3,186 feet in Holland's

Landing Bore in Sector IV, which is adjacent to the Ninety Mile Beache

Foraminiferea are common in the sands, many species recorded becoming
of zonmal value in the overlying Janjukian marls and Balcombian

bryozoal marls and limestones.
ent in bores in Sector IV,

Thick bands of brown coal are pres—

Bore amd 60 feet in the Spoem Whale Head Bore.

The Jangu““am stage is represented only in bores and contains

two lithological units.

sectors by beozo¢1 Llimestones, marls end marly limestones.

(a) Glauconitic sandstone is present at the base of the
Janjukian in all sectorse There is little variatiom
in its character in Sectors II, III and IV, but im
Sector I, it is shelly and is oil-bearing over anm area
of about L square miles in the vicinity of Lekes:
Entrance.

(b) Fossiliferous marls overlie the glauconitic sandstone.
In gector I they are richly micaceous and shelly; im
Sectors II and III they are slightly micaceous and con—
tain few shells but many foraminifera and in Sector IV
they are 4ne-grained.and.contain feraminifera. The
mica contenty decreases as the distance from the
palaecozoic basement POCkS9 which form the northern
boundary of Seclor I, increzses. The foraminiferal
asscmblage is characieriziic in all bores, typical

speciec boing Ammodlecus spPs, Cyclammino inclsa,
Vaginuling gippslandica, Victoriella plecte and
Laomarckine glencoensi se Meoiiuscan species present
are typ"ﬂqi cf The overlying Balcomblan stagee

The Bolceombian stage in Gipopsland is represented im all

ive shelly, limsstone cliffc form the northern and eastern boundam—
les to Scctors Ijhna T1e Three substoges are presente.

(a) The Longford substoge is the neme given to the series
of sediments which overlie une.anJuklﬂn stage and
underlic the Botesford substcge of the Balcombian im
all sub-surface sectionss Dowd'ts Quarry, Ph. Coolun—
goolum (Sector III) is desigmated as the type sectiorm.
The lithology of the sediments is chiefly bryozoal.
marls and marly limestones, comtainimg numerous for-
aminifers but few mollusca. Many foraminiferal
specles become of zomal importance in the overlying
Batesford substage. The majority of the Balcombilan
bryozocl forms make their earliest appearances

(b) The Batesiord substage is represented in bores im all
sectors and in surface sections in Sectors I, II and
ITI, by the zone of Lepldocyollna jTrybllolepldlnﬂ)
g;ppslﬁnﬂlcay whieh 1s associated with o charceter—
isvic ¢0fam¢n1fo al @ soembiageo The sediments con-—
sist ehicfliy of bryozoal, marly limestones with an
argillacecus. facies occurrimg at Skimner's Sectiom
(Sector II), in which forominifera including Lepido—
@;y‘clln.@y ﬂvclculypeu3~ﬁna Austreotriliinn ore assoc—

iated with cornls, bryozoa and numerous mollusca of
ﬁypical Balcombiam specles. Two zonules are appore
emxt, an upper ome or zonule of Hofkerina semiornata
with. Lts type section ot McColl's Quorry, Ph.Glencoe,

the surface just beyond the western bound-—

90 feet being recorded. in the Lake Kekydra

Extens—
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and a lower one or zonule of Cycloclypeus victoriensis
var.gippslandica, with its type section at Brock's
Quarry in the -same parish.

(¢) The Bairnsdale substage has its type locality at Pound.
Swamp, Balrnsdale. It is represented in surface and
subsurface sections by friable, bryozoal limestones amd
hard, 'ochreous, shelly limestomes containing Clypeaster
gippslandicus, Hinnites corioensis and Serripecten '
yahliensis in the upper beds. Cliff sections contair—
ing these fossils occur ncar Orbost and form the east—
érn limit of Tertiary marine deposits in Victoriae
Similar ¢liffs along the Princed Highway west of
Orbost, and the Tambo, Nicholson and Litchell Rivers
mark: the northern boundarye Fossils other than foram—
inifera, which are common, and bryozoa which are abund-—
ant, are not numerous in bores. Ditrupa tubes are very
abundant in certain bores in Sector III.

8. The Mitchellian is a new stage name instituted for the passage
beds between the Balcombian and Kalimman, which oceur in all bores,
in which the Kalimnan-Balcombian sequence is present, and in a few
outcrops. The section at the Water Trust Excavation near Bairmsdale
is taken as the type locality. The lithology in bores in Sectors L,
IIT and IV, is grey, bryozoal marl, frequently moderately hard, with
molluscan shell remains (chiefly Kalimmen spedies) appearing as
whitish casts and mouwlds. The bryozoal species are typically Bal-
comblan with a few Kalimnan forms in the upper portion of the stage.
The foraminifera and mollusca exhibit am admixture of Balcombiarnx and
Kalimman speciese. In Seétor II au argillaceous facies is presemt
in bores, in which numerous foraminifera, bryozoa and small well—pre-—
served mollusca of both Balcombian and Kolimnen specles are inter—

. 9. The Kolimmanm stoge, with its type locality at Jemmy's Point,
Lokes Entrance, is represented by frieble, shelly sandstomes, which
are well developed in surface and subsurface sections in the eastermn
portion of the Gippslend basin {(Sector I), but which are absent im
bores on the western boundary of Sectors II and IIT. Two zones have
been determined,

(a) The upper zone or zone of Nonion victoriense is re-—
stricted to the Lakes Entronce.arca (Sector L) where
it is represented by o rich molluscon assemblage of
large specimens but of few species, in a coarse
friable sandstone. The main outcrop is at the top
of the Jemmy's Point section.

(b) The Iower zone or zone of Planulina kalimmensis is
represented in the basal portion of the Jemmy's
Poimt section, in outcrops chiefly along the northern
shore of Lake King (Reeve's Channel) extending eest
as far as Leke Tyers, aumd in numerous bore sectionse
dpecies are much nore numerous than in the upper zone,
while specimens in bores are small in sSizee

L0« Almost the entire surface of the area is covered with sands
and gravels of Post Kalimnan age, 500 feet being recorded in Noe2
Bore, Ph.Nuntin, (Lake Kakydra)s

11, A considerable thickening of Miocene sediments is shown in
the central portion of the basin, south from the Mitchell River, ,
3,312 feet being recorded in No.1l Bore, FPheBengworden soutn{Holland's
Lending) at the western end of Lake Victoria.

\
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12, The proximity to the surface of Anglesean sands in No.6 Bore,
Ph.Glencoe and in No.l Bore to the west and in others still further
west with the flanking of these sands on the north and south sides by
Balcombian and Kalimman beds, indicates the presence of an anticlinal
axis which is referred to as the "Baragwanath Anticline. There is
a. sudden: deepeming of the marine Tertiary basin in an easterly
direction from No.6 Bore, as shown in the Lake Wellington Bore, L
miles to the east, where Anglesean sands were encountered at 1,250
feet and in the Tanjil-Point 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
between bores Noss2 and 5, Ph.Glencoe which lie 12} chains apart,
The Batesford substage in the former which is the more northerly is
recorded from 90 feet down to 947 feet (base of bore) and in No.5
Bore from 30 to 90 feet, the AMglesean sands being met at 520 feet.

1le - The synclinal structure of the basin is shown by bores which
were put down. in an area adjacent to the Ninety Mile. Beach from Noel
Bore, Ph.Darriman on the south-~west to No.l Bore, Ph.Boole Poole
(Sperm Whale Head) to the sduth—east with the greatest thickening in:
Holland's Landing Bore in the central portion.

" 1he Evidence is also available from bofing records that the depog—
ition of sediments in the Lakes Entrance Sector took place in a syn-—
elinal basing

I6. Palaecontological evidence indicates that no marine sediments
older than Wiocene (most probably Middle Miocene) are present in the
Gippsland Tertiaries. The upper Middle Miocene age of the Lepido~
cyelina horizom is based on the presence of the subgenus Tryblio-—
tepidina, the absence of Nephrolepidina, and the affinity of the
specles of Cycloelypeus with!those of the Netherlands Bast Indies in
the "£2~£3" stage. Mo zonal fossils (i.es zonal for long distance
correlation) other than Lepidocyclima are available below that
horizon to indicate that the beds are older than Middle Miocene. The
persistence of foraminiferal and bryozoal specics in Gippsland, from
the Anglesean stage, up to the top of the Balcombian stage and fre—
“quently tc the lower Mitchellian, further supports this views

17. Bxhaustive faunal distributiom lists, including 1,280 fossils
have been compiled from the area. Distinct assemblages have beem
proved for the various stages.
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14, DISTRIBUTION CHART OF FOSSILS.

A comprehensive list of fossils with their distribution in
various stages now follows. 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 wil
be presented in its original form at a later date. '

In indicating the occurrence of fossils in the stages and
substages, the use of symbols has been restricted to "x", with "o
for the "very rare" presence of certain foraminifera.

Abbreviations used to indicate the stages and substages are
as follows:~ Kl ~ Kalimnan; Mn -~ Mitchellian; Bal - Balcombian;
Jn - Janjukiar; An ~ Anglesean; Br - Bairnsdale; Bs - Batesford;
Lg ~ Longford.,
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FOSSILS Stage K11 Mn Bal _ [Jnl An
. Substage Br| Bs| Lg

FORAMINIFERA
Acervulina inhaerens SChUlTZE soeecoces | ee | X | X | X b
AﬁMObaCLlliteS agglutinané (d'OPba ) o0 se | e e s e | ea | X
Ammobaculites reophaciformis Cushe osco | X | X X
AleObaCUliteS Sp.l e 6 8 ¢ 09 00883008 OO LSO X:
Ammodiscus incertus A'OrbDe seeccssscso | oo | se| so| X | X | X | X
Armmodiscus Spol 0ssc0s00 0400 00a0B00CR0D o o X . X . x
A.ml'nOlaana elavata (P.& Jo) ecsessco0nae oo ) o ve .0 B
Ammosphaeroidina sphaeroidiniformis.

(Brady') "+ 60066080 6R0E000CseRON 800D X. X X Py x. X
Amphistegina lessonil A'0rbe ceocosococs | oo | o] X | X | T | X | X
Anomalina armonoides REUSS seecoccsone | X | sl X | X | X X b
Anomalina globrata CusShe seesacecsscs | X | X | X | X | X | X | X

b Anomalina nonionoides Parl e.eecoesscas | X | X | X | X } T |x | x
Al’lOmD.lina Spol 'R RN NN NN IS NN BCRY AN BN X. XL- K i
Astrononion austraole Cushe& Edwards .o | X | X | X X i X ol
Austrotrillina howehini (Schlo) ccoece | oo | se| eeo! X
Bdelloidina aggregata Corter seccoonces | oa| oo X | X | X | X} X
Bolivina alata (Seg. ) voeseonecac IR0 DDd X. 3
Bolivina- amygdalceformis Brady eeecace | X ee | XK | eo| eof o | X
Bolivino beyrichi REUSS escscvossrnvocosr | XK :
Bolivina dilatata REUSS escevcenssscca | X | X | X | XK ee | X
Boliving off.dilatats RCUSS esscescess | oo X
Bolivina limboto Brody esecceccessesces | X | E | X | | X | B | X
Boliving aff.linbata Brody sececesceso | ool X | X | X | X | X
Bolivino lobato Brody seescocsscconzos | X | ao| e0d X
Bolivina aff,lobata Brody ceeocssessssne o e "X x
Bolivina nobilis Hontken esercsccoosoce | X | X | X | e os| oo} X
Boliving puactota A'OrbDe cessoecssncoa | X | X | X | ee| se| so| X
Bolivina rcticulata Hontken cosocssnce et ! oe ) e | s x
Bolivina robusta Brady secccocesnsessas | X | X | X | X | X | X | X
Bolivina sublobata Cushe cocooocsscrnsa se we P X
Boliving textulorioides REUSS sscsrone | X | X | X! & | e X
Bolivina victoriona Cushman cecossccocoe | ool s X | X | X | X
Bolivina SPe OV, ]l eqescessecseesncsvaco s, XK b
Bolivinella folia (Pa&: Jo) cessvonvens | K
Bolivinita quadrilatera (SChw.) cceeve | 00| X
Bulimina aculeata A'Orbe ecsescecrsccocs | X
Bulimina affinis A'Orbs esccosevoscvoonn | X
Bulimina buchiana d"OP—bo ce s 08000 ae v u D P . ve 'Y ' P
Bulimim GChil’lO.'ta d'OI‘bo e ss 0000 Cr 000N X x
Bulimina elegans A'Orbe stsseeessocoess | X | X | X
Bulimina inflata Sﬁ@g. e s ss 000 ee0ROS e T se P ae .e e X
Bulinmina ovata A'0rDe covorvecaecacecns ».o .o 'Y} o0 .8 X
Bulimina pupoides A'0rDe eeescocccossco | eo| K | oo| sal se! X | X
Bulimima pupulsc Stache soeecssescoscan | eo'l oo we'l oej oo} X X
Buliminﬂpyrl].la A'0rhe eevovceocccosence ow o o o0 e X b/
Bulimina opiculata (Chapmanl) eeeecscoes | X | X | X X | X ) X | X
Bulimineila elegontissima (Q'0rbs) ocsa | X | X | X | X | eo] B | X
Colcaring verriculata Parr cesecvconce | ool oo oo; X i X
Cencris auriculs (Fed Me) ecosenssonce | X | X | X! x| X | X | X
Cancris hauerii A'0rbe sosrevccsccscsose | L | X | X | es| eef X
Cancris hauverii varsaustralis :

G:U.Shg &I{@rris\.'caoaoctooo»evoo:'cln X- X. K X_ *H X-
Cancris philippinensis Cushs ecseeocan | X | X X
Cerpemteria slternata Chapsd CrooDe oo | seof oo, X | X | X ee] X
Carpenteria proteiformis GOeSe ecccecoo | eoi oo X x| ox |
Carpenteria rotaliformis Chap.& Crer™, | .o X0 X X X X X !
Cassiduling calobra S€Ze escsesvscocco| aai ee sol aef se; X g
Cassidulina loevigata A'0r0: ceceseaco ! osf oo X' X X i X

. \J - e " e
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POSSITL e Stage 1K1 ' imv, Bal 4 do lsn
! . i
e e loubstege - | BrBs|lLg |
. . 4 -
/C oldullne subglobosa Prady cesec.e X X x . ox 1x Iz Ix
Gessidulinoides chapmani Par cevies eeles i x 'z itx jx lxz
Ceratobulimina contraria Rbhuu; ver Ter leeieeleeleelx
| Cerobertina dehiscens (Hihi& Be) eos foe X | ee 1% X | X
A Chilostomella ovolded BCUSE eessvose %cc bx v x ,X P ee X
| Chrysalidinelle 8De sececossessoncss o8 oo . oo | X-i ;
| Cibicidella voriedilis (A'0rDe) sees (X fx* x lx |z |x oix
_Cibicides 1obatulus (Wed To) eesesss I 'X X | X% ; z {x ix
L Cibicides cfepsoudoungericnus (Cushe ) X i we ee f ool oe |oe (X
L Cibicides refulgons (Montfe) sveeses X 'z otz lxn .. fx iz
_Cibieides ungorionus {(A'0rDe) seeses ® 1l cxm Tz iz |z X
L ibicides victoricnsic Ghep.,Pare & & | : j ;
GOll. 0 & 08 & 0 4 P2 0o s OO 0o e e st oY e LI ) :X; x ‘:}“; ‘2‘:. X X
CiDicides B5De lecessecescenvserencoses .oa ;£ X X ;R X X
CibicidCs SDe 2e cosavevssevorosvses ioe lee (X (X 1X (X X
Clavuling antipodun SHaCNE caseevsse ae [EK X | e lz jx |z
Clavuling brodyl CUsle evecesoscsses ‘o8 (X " E | ee ;X [X%
Clovulinge cylindricc Hontken eceeees foe (X 1% |X {X X
Clovuling porisionsis ATOrle cecseee (X X TX L ce s [es IX
_Clavulinoides difformis (DW'dy) veee iee |X L ae X (X X
| Clevulinoides szchol (Eintk) va P ;
ViCtOI"iGﬂSiS Guoht TR EEEEE X gco ;ou . x bl x. ,X
- Cornus pir cre.sslsepPta Brody ceeeces lee fee X e b |z
L Cornuspire foliccon (Phli ) eecreses (X XK x |x dIx jxm
_Cornuspiro involvons ROUSS seevesese 1T X X [ X ;x; x|
Grospinclle umbonifere (Prrr) seeeee oo oo (X X les tm
Grithionina D:{J. seses eI e v savtournee o Los Seefoen %oo & i
Gyclommiing incise (SH0CHC) esesssees fos los 100 (X X 11X %
7| Cyclemmine. longicompressc (Chove & | ; §
GI”BS’Q. e s 00 s esees s e eEs e B Ee e Ve . :.o X X R ;.'&
Cyclomming pouperatt CliDe sevesosse oo laa oo |es | X ?
L Gyclommine rotundatn ChepPed CresSDe o lee [oe |oa X (X (X X
L CyeLammint SPe eseeseccascsecsocenes jee las e (K IX X
Cycloclypeus victoriensis Crosps see oo e Pooe o 1 §
yeloclypous victorionuis CPe i i ;
8ip'DSanle<.w C”?""(‘ sossesseveres e iee {oo %o. X “
. [ g | .
L Dentaling communis AT0rDe cseesvreees Ex: %x; X !x. X I% g
Dentalina consobring A'0rts eesesese (% b dx lx jx % X
Dentaling orlaCiols REUSS sesesesenss |X X X fx 3 [x X
iDentoline filiformis (A'0PDe) seeese X {X jea X fee {X X
Denteling fissicostote (Guubel) Jeee (. % (X (X |X X
_Dentoling insceta (SChWe) seeessccss & ! f i _
Dentoling Joponict Cubhe seeesscseve oe 1oe les IX oo |
Dentoling mucronata (NCUSe) sesssoee joo foe jse lea (X |E
FDentalina obligua (LlﬂﬂOj feessreses XX dm !’1 1SR S
Q/Dentalina4coluum ROUBE svssovesenves X X X X X jJX X
Dentaling spirostriolots Cushe seeee ce ioe oo (E 4 X
A Dentoling SPe secesscsscsssecrsvioce oo (X ! 2
/’Djr]or*phing. BPe svsecvorrcccssccsncee !ow ‘ee "E aew Lee b :
_piscorbis cllomorphinoides (Rouss)ee (X X 1% X :
; Discorbis custrolis Parr ceseececese (2 X KX ee (B
E/DL scorhis bertholoti (A'0rDe) seeess loe E cee X .
: Discorbis berthelotl vorspoplillate ‘ “ g
4;/ Chape Poryr & Colle scesveeccones e .o ee X :
Discorbig coneinng (Brody) eeevesess X e XK :
\ Discorbis dimidicte (Pe& Je) ceveses T i
r;/,Di'i'OOl’biS %‘lObllln.I‘.L d'QI"b.) e e ‘e L) 2 L3N 2 B N X
é/Discorrzﬁ opcreculoris (d‘Ofb:) veesss X K % ;
yDiscorbis orbleuloris (TCTGe ) swsess X X X X ‘.o X
 Discorbis potolliformis (Brady) eeee o6 X K e X !
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Stage

K1 | M

Jm

FOSSILS

- Substage

Br

~—d

Lg

FORAMINIFERA
Discorbis petcliiformis (Brady)
SpinOSO VD-I'. e 0 5060000000800 06600
Diseorbis pnilcolus (d'Qrbag cossssse
1 Discorbis rorcscens (Brody) ecceeese
Discrobis: tubcrculcta (Be& W, ) var.
custralicnsis CiPi& Co csesescoves
Discorbis turbo (A'0rbe) sseovsscase
Dorothia brcdyan&.CuSh. cesesvssecson
Dorothic gibbosc (A'Orbe) cecesesses
Dorcthia Poarrl CUSNe cevvecesocssnns

Eggerella brodyl (Cushe) secessccecs
Ehrenbergina serrato ReUSS eescecsas
Elphidium choapmoni CUShe escococcons
Elphidium crassotum CuShe ceesosress
Elphidium croticulatum (Fed Me) oowe
Flphidium crespinae CuSNe ececeesossce
Elphidium crispum (Linne) .ceessssces
Elphidium affehispidulum Cushe cesee
Elphidium howehinl CuShe soseescoces
Elphidium imperatrix (Brody) ceeceseo
Elphidium parri CuShe sosseessccscas
Elphidium pseudoinflatum Cushe ..ese

Elphidium pseudonodosum CusShe seseoe-

Elphidium subnodosum CuShe seeessose
Elvhidium verriculatum (Brody) cecee
Epistomina elegans (A'OrDs) eececsee
Eponides concentricus (Pe& Je) eesne
Eponides repandus (F.& M}) eceesevvee
Eponides scobriculus (ChoDs ) sescees
Finting intermedia (Howehin) sesees
 Frondicularia compta Brady cescsssse
Frondicularic inonequalis CoOStl seewe
Frondicularic lorifera ChoDPe esesseo
Frondiculoria robusto Brody eeceecesso
Prondicularia SPe 1 eeseesscscosccces

Gaudryina brodyl CuShe escescosssass
Gaudryina collinsl CUSNe ecescscesecns
GaudPYina flintii GuSh. s 0000V encoeve
G&u&ryihﬂ.rugOSa A'0rDe esersesencos

Gaudryina (Pseudogaudryina)erespinae !

CUSIe sevvsosvecsssscsssssonseccesss
Gaudryine (Pseudogaudryina)hastata

POPrr ceeeveanencescovsssasosesoane

Gaudryina (Siphogcudryina)victoriana

Cush. ® 6 6 5 o600 0 ¢ 8 »O S OO boaoOo OSSN
Glondulina kalimnensis Porr seceescee
Glandulino lcevigotc REUSS seeesress
Globigerina bulloides A'OrDe seesoes
Globigerina. conglomerata SChWe ssseo
Globigerina subcretaces ChopPe scsees
Glcbigerinells aequilcteralis(Brody)
Globigerinoides conglobatus (Brady)
Globigerinoidcs rubro (A'Orbe ) cecee
Globigerinoides trilobustReuss) voe
Globorotalia canariensis (4'0rbe) «s
Globorotalia crassa (A'0rDe) seeeses
| Globorotalia fimbriata (Brady) ee.ss
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e

FOSSTILS Stage (K1 ' Mn Bal

N Substage ! } LBr | Bs |
Globorotalla scitula Brady eeeceeeso | X | X: e | X
Globulina gibha (A'0rbe) soscesssses | %!l ese| X
Globulina gibba var.globosa (Minst,) '.e [+ @ X
Globulina cferctundata (BoPNe) cceoe ifeoe | oo, oo | oo
Glomospira charoides (2,& J, ) caeses lose oo ! wo| oo
Guttulina irregularis [df0rbe) ceeve | X! X1 Z| X
Guttulina lacteoa (V\IQCC Ja) coessoew0o0 X Xt X P
Guttulina prebiema (4'0rP:) seocesos | X | X! x| X
Guttulina reging (BePoed JTo) sccossss | X | x| x| x
cuttulina Pegjn var.chapplei Porr.. Eeal X e
Guttulina regina var.crossicostata

Parr ucot‘o.ﬁd:cataocomecoaeasevnoo X x X-
Guituline seguenzd (Brody) eeseccsso loe | oo | oo x
Guttulina yabel Cush. & 0ZaWQ sevoeo X X X oo
Guttulina cf.yomazakii Cush.& Ozowa os X X
;uutu¢1nu.(81gm01d1nh) pacirieca

CU.Shr, &OZ‘?.‘VVZl o8 62 00 8BGO ESON LSOO b0 L ] LI [ ) e ®
Guttuline (Sigmoidina) silvestrii .

Cush, & Ozowoe COOGCsotIoeo® a0 60 ) o X X
Cr.'y'pS].nD. g.LO'bILLLE; RGLISS #0a0coecoooee * e p.a Z X
Gypsing howehinl Ch@Ds: eoseocnseoccone oo oo | oo X
Gyroidinc soldanii (2'0rbe) eeaceess x| x| x
1eplophragnoldes. SPe eeescoseccesane foe [ oo | oo | o

|Heronallenia lingulatc (B.& H'2 ceea | X el x| o x
Hercnollenia wilsoni (H.A.& E, ) scoo Xjiee | X| x
Hofkerino senmiornata zuowchln) caocoe loe oo | a0 X
I{OPI"}OSlﬂa Spo @00 D 0M0006€060Q50Ce0C0 S .o o0 @0 )
Hyperanming sDe coecococccoocosavesos lae | se | eo | oo
K&I"POI‘iCllC ba 1“-Lti \11113.'{3'; ” 3930 04 00008 * e .0 [} LR
Logena acuticosta REBUSS scocosoessce Xl X E| ea
Logena opiculato (RCL;' caiesossene oo | X| K| .
Iu..g"ﬁnL agpera PC"&SE) tbetBAccOELEO8 00 o . P .
_u_.biwng. Clc.'thx' O Broady sscessesecssao .o .o o0 X
_.agon‘. clavata <d'OPba> I 086600080 es | oo n o e
Logena crcenats Pod Js sccescoasesces x| x
Logena distont Pad Jo ssecesssoscnsn ! X
Logena favosopunctats Brody ceesscen Xl z{ x| X
Logona cfPoformosSa SCHe vooesovaacoo b
Logene globosa (Montfo) veccosescese | X |ee | X X
Laogena grocilis Willm: coseceessccoce b
Legeona gracillime (SCZe ) eercesevoon x| 2l x| ..
Lagena hexogona Willle vsc-sseseseo x| x| x| x
Logena hisplda RCUSS: seccecsvesecceae o bl - G - <

cgeno loacunota Bod He cccvecsssesne ‘oo X
L:Zg@na ] CViD (‘Ontfd) ¢ 929000 e¢es30¢ | X X X X
Logena morginate (Wed Be ) covessssee | X1 X| XiI X
Lagena orbignyonst (S€g8e ) ecocesessses @ X | X X | X
Lﬂgena pe"”luClO.u (l\’lonufc) ses0cencen Xz{oo ) x
Logena plumigera Brody coseesescosen ee las | oo | X
Legena quadrate Willms var, rizzae | | :

Siege G 06080 UOO0ODEEITECEOUIENGOCOD D "o n o ) X
Logena semistrioto Willile coesosoecses X lee Xl X
Lagena squamosa \MOEL&.) cocvrsenaty X ioa o6 i o
agena striata \a "OrDa ) vecsvencconc X % %l ox
| Lagena sulcat (Wed Be) vovsvococioss E ! X1 X}| X
t Lagena sulecote VuPaiﬂb@PPth WillMe oo [ oe . o0 e
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FOSSILS Stage X1 M Bal L g | An
| Substage | i Br| Bs|Lg
FORAMINIFERA
Lenticulina calcar (LiNNE) seveseeeee X | X | X | X | X | X
Lenticulina convergens (BOTrTe ) seeseslon | oo ! oo | oo | o0 | X |
Lenticulina costata (Fed& s ) sovesese| X| X | X I X | x !
Lenticulina costata vor.multicosta ; ' ;
(G/U.Shm) 0 % 008008006000 0COePOPSISIESIEOSETBSIS X X X-- 3
Lenticulina crassa (A'0rDe) sessesees] Xl ae ! X | X
Lenticulina crepidula (Fed& Me) seeses| X| X | X | X | X | X
Lenticulina cultrata (Montfe) sesecee] X/ X | X | X | X | x |X
Lenticulina denticulifera (Cushe) see] X |
Lenticulina gemmata (Br»ady) cesseenseloe | ee i ae | X ;
Lenticulina gibba (A'Orbs ) seeececoeea] XX |2 X |x |x x
Lenticulina gyroscalprun (Stache) eeelse i oo oo | s | X | X | X
Lenticulina 1ata (COrnuUCl) eseeeeesce oo | X | X | ee | T | X
Lenticulina momilligera (Korrer) .seeiee | oo ? oo | X | ee | X
Lenticulina orbiculcoris (4'0rbe) seeef 2% ix [ x |X (X X
Lenticulina papillosa (F. & He ) toesee sa o 1' oo | X ’
Lenticulina pseudorotulato ASCNO ... XX X | X [ X | X | X
Lenticulina reniformis (A'0rDe) seoeeos | oo | oo | oo | o | X |
Lenticulina rotulata (Lole ) esessesess] XX @ X | X | X | X | X
Lenticulina schloenbachi (REUSS) seee] X! eo | ve | o8 | oo [ X
Lenticulina tenlliS éBOPn. ) o0 e e os 0o .X- e ¢ ! .o .0 LI ] LI K
Le’l’l‘ticulina VOPtGX F.& I‘:’Io) esestoeoco el oo X ' X! X L X x
Lenticuling SPe 1 cevesvevessassevnennl o | X | X | X | X VXK. | X
Lepidocyclina (Tr:y‘bllolepldlna) T
batesfordensis CresDe cespsoseocece| og | o oo | X
;Lepidocycling (irybllolepldz.na) NS R B B
glppSlandlCa CreSPe eesessns IREREFINE .o o0 | X T
Lepldocurcllha(Trybllolepl aima) o B A T
howehini<Chaps & CresSDe sessescacsfoe | o | oo | X
'Llngullna-oarlnata A'0rDe jeeeeveecenelse | oo | X [ X | EZ | X
Lingulinacost'ata dn’OI‘bo esevsevendes fes [ we | X X s L
Lingulina.grandis Cushe sveweevvvescoe 7 ce oo | K X ,
Lingulina metungensis: Chape& CrespPe o se | X | X | X [ X X | &
Llngullna /o@mlnuda H@.n bko B X 1 c" : ..,. . Xk i
Listerella communis (d’Orb.)u,,..u..'x: x| {x |x |®
Listérella howehini Cushe osevseoecveeloe | X - .
Listerella victoriensis Cushe svesevel oo | o | X [ oo | X
Listerella sp.nov. :-..........,....ui.. x. '
Marglnopowa Vertebrqlls (Q.& Go ) onnajoe | X | X | N
Marginulina &sprocostulata Stache seajee | oa| e | ¢e| s | E | X
Marginulina costata., Batscﬂl) ceenseal ag | o0 | X | X X | E |
Marginulina glabra- d Orbe . vesiesere X, I XX IE|E X X
Merssonella trochus: (Brady) s.eeesenn oo | oo | oo [ X | 00 | X | X
‘Massilina cultrata. (Brmdy{ P TIPS L <P S . S ;
Mas':lllnalpldlgera Pr.......a...,-x,-;:x; PE o {
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POSSILS Stage | K1 M|  (Bal
Substage | { Brl Bs

FORAMINIFERA é
NOﬂiOnella Sp. 0 68609 00295 @& s P06 s ey oo% LI ) . & ...
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GOllinS) @08 B0 Qe COYDOEOSOSOLESPSEOEPLEECESN ..? X! b X
Notorotalic SPeNOVe sscosecosssssssne| X | § !
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alialal
2l le

2
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Plonularic tricarinclle REGUSS seeceece | X

B
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Planuline crimincnsis (A'Orbe )eessssel X | eeel X | oo
Plonuling kolimnensis POrT ceceessess| X § X1 X
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Plonuling SPe ococosvoccssnosncsasoscoa| asl oo ool oo
Planulinoides biconcavus (Pe & J.) «of X | x| %

Plectofrondicularia SPeNOVe eccesescel ol ool oof X
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Polystomellina miocenica Cushe .seoese| oo X X| X
Pullenia gquingueloba éReuss) ceeseses] X X1 X| X
Pullenia sphaeroides (dA'Orbe) ceeseesl X| oo X| X
Pulleniatina obliquiloculata (Ped& JTe )| eof oo oo e
Pulvinulinella tenuimcrginata Chape., !

Parr & COlle cescoscccccessesssensl oo X! Xi X
Pyl‘go &nomClC‘. (Schle ) v 200 Cceo s s sese el LI oof b X
Pyrgo bulloides (A'02D, ) seeeeessssse; X! Xj X ee
Pyrgo depressa Ed'OPb.g sesesesiecaeel X XI X, X
Pyrgo elongota (G'0rDe) sevescssvsese; X X !
Pyrgo irreguloris (A'0rbe) .eececeonsl eo X, XK ow
Pyrgo ringens (Lom. ) .0...........,..2 ce ee e el
Pyrgo vespertilio (Schle) seecesscssel X X i ;
Pyrgoelln sphoere (A'0rbe) wesesssees! X o ool oo X
Pyrulina cylindroides (ROGMEIr) ceeees: oo oo X ol
Pyrulina fusiformis (Roemer) .eesceoos! X - x x' X

) i % ; :
Quinqueloculina agglutinans A'Orbe eef oo Xi X1 oo
Quinqueloculina ammophila Parr ......| © x| X X
Quingueloculina lamorckisma (d'Orb.) | =' x' x| X!
Quinqueloculina polygona (d'0rbe.) see; = ; :
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FOSSILS Stage (K1 | Mn Bal Ju | An

_ v Substage Br | Bs | Lg 1
FORAMINIFERA
Quihgueloeculina seminulun (Linne) . X% | es| X loe | X
Quingueloculina venusta Karrer vecens ; e | X I X
Quinqueloculina vulgaris d'0Orb. cesns | X |X X Xl x| x
Ramulinea globulifera Brady cecoesesess | colee | X X | eefl X
Rectobolivina bifrons Brady var.

S"'triatulﬂ. C;U.S'hs oaooou-o-olcoooo.io X X |
Reophax. sp. cesssesersrecassessessnse | X Ix X i
Reussellc ensiformis (ChoDe) cecceose | salee | X x ;
Reusselle spinulosa (REUSS) eseeeosss x| x X x
Robertina SPc esseescsvesercecssnsssses ce | X .o ol oo x
Saracenario italica (Defrfe) sesevesee | X |X 11X x| x| xix
Sherbonina atkinsoni ChoPe cecscessee { oo los | oe e | O
Sherbonina SPeNNOVs essss0eceecscessas a6 e ' x
| 8igmoidella eclcogantissima (P& J.) oo | X IX |x x| x| x!x
 Sigmoidella kagacnsis Cushed 0ZOWD o | eelee | X X ix | X
Slgmomor’phlng C-"lfl'Dm'ml (H Ad& Eo),qos velee ve x’ s X X
Sigmomorphina £1intii (CUSN. ) vevvese | solse |oo | sa] oo X
Sigmomorphina regularis (MHNSter).ves | ssles | 9o | X
| Sigmomorphina cfeschwageri (Karrer).. ve jeo [sas] oo X
Sigmomorphime subregularis Porr c.ceee | oo x ‘
Sigmomorphine vaughani Cushe & Ozawa eolee [ooe x| X | X
Sigmomprphina williemsoni (Terds ) see | eojes |oo eo] ool @ | @
i Sigmomorphina cf,yabei Cushed 0ZoWh.e | cofes |as o] eel X
Sigmoilima schlumbergeri (Silve) ceee | X (X X col| el X
Sigmoilina sigmoidea (bmdy) ceevsane | XX e el X | X
Siphonina custralis CUSs .eesesescee | X | |IX X | x (X X
Sliphonim I’eticulata (GZ 0) a8 dseo e s e 0 L3 ) L3 *® L x
Siphoninoides echinatus'gBrady ceeee | o |B X x
| Siphonodosaria hispida (G'0rbe) vesee | X [oo | oo |ose| oo X
Siphonodosaria hispida. var.sublineata

Brady .00..‘00000030000000n.oo-n.a. so]ee oe X o se X
| Siphonodosaria scalaris (Batsch) «.ee % |1x x | %
| Siphonodosaria scalaris vars separons
! BI‘O.d(V' LR AR L I 2K B O N SR BN BN BN BN BB BN BN B K BN BN AN A *0 |o0» X > .o x
Siphonodosaria subscalaris vars

parvicostate CUSHs seesesessesasea se [as | X
Sphaeroidina bulloides A'0rbe sessese | X x X | x| %X
Spheeroidina voriabilis CUShe sseeres | oo lee | X ee | el X | X

' Spirillima decorata Brody eceesveseses | oo joe |XE x ' X
| Spirillina inocequolis Brody eeecesece | oo joe | oo x
Spirillina limbota Brody vor, tuber-— . '

Gulo.llmb tu. Cht.-p- 0.000.0.00000;‘. o8 1o L] x L x
Spirillina. pectlnlmarglnata CesPed Cs | salee | oo Xix | x
Spirillina Vivipara ENTreNe cseessaese | oo foe oo ee | X X
Spiroloculina affixc Terge seseevsoss | X ;
Spiroloeculimo antillarum A'0rbs seses | seloa | X

i Spiroloculing arenoria Brody csiececes | o0l X | X ) j
Spiroloculina canaliculata A'Orbe see | soive | e ee !l wel X
Spiroloculina dispansa Chope& Cresp. X !xz ‘ } ; : _
Spiroloculina linneant (d'Orbs) cevee | ssioe fae | oa! X | . |
Spiroloculina tenuiseptatc Broady eeee | eeloe | oe [ eel X R X
streblus becearii (LiNNE) ceseracescs | X |X i ; |

L | % s
Textularia obbreviate 4'0rbe  cecveos | x:;x: X sel el X |
Textularia agglutinans A'0Orbs seeeves ‘..lx: ‘X ; X el X %
Textulario carinatc A'Orbe .ceseerees (X IX (X | X ; X X :
Textuloric coneava (KAPPEr) .eeseceeces | oelX | Lo |
s',ﬁg_)_l:tUl il:l Ilstdl_gsa Br‘fld.y toeoeebesnd ..__!.'XL X | X X X i .:X:‘



8“‘.
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FOSSILS Stage |Xi{ Mn Bal Jn | An
.  Substage Br | Bs'| I,
FORAMINIFERA
Textularia £1lintil CUSNe ceseesecerse ool ool X | c0lXx | x
Textularia foliacea HiAe & Ee vevevee |oe | X
Textularia gramen A'0rDe seesesescece |ae | so| X | ee | os | X | X
Textularia sagittula Defre cseesssees | X | X X |X | X | X |X
Textularia stricta CUShe seeesecssees |oe | X | X | X
Trifaring bradyl CUShe seeecssosesecrse o | sel X | X |x Ix | x
Triloeculinc circularis Borne scecesses se X X .e oo X
Triloculina oblonga (Montage ) eesesse | X | % | x
Triloculina schreibersiana (d'Orb. ) xilxlz {x |z |x |x
Triloculina tricarincta A'Orbe seeeee (X | X !X | X | X [ X | X
Triloculina trigonula (LolMe) evecosee |X | X ! cul eo | x | =
Trochcm[]ina Sp. 6 & 0600 08 PS8 e S e O & LN ] L N 4 K ... x—
TrochtMmMinoides SDe seseseccssoscsese | a0 | oo | se | oo | oo | X
Tolypamming vagans (Brody) seeeeevces oo | ool oo | ool ee O
Tubulogenerinc mooraboolensis CuSheee [os | oo | X x| &
Uvigerina dmpullaced Brody eeecececse [se | oo | oo | X e | X I X :
Uvigerina asperula (CZJe) evessccocee |se | ool oo | oo | oe | X j
Uvigerinc canaricnsis dA'Orbe covevesse oo | o0 | X | X | X |'X ;
Uvigering interrupta Brody eeessesces oo | 00| o6 (X | X | X ;
Uvigerine cfapigmen A'Orbe seacecssoe ilx | x (%2 iIXx |x (X
Uvigerina schwageri Brady seseessesee |oo | X | X | oo [ X [ X | X |
Uvigering tonuistrictc RCUSS ceeseese [X | oo | X | X 1 X :
Vaginuling gippslondict ChopPed CroSDe |ee | oo | oo | o0 [ o0 [ X | X |
Voginulina legumen (LiNNE) cevevoseoe |ov | e | oo X | X | X | X |
Vaginulina cfelinearis (ionte) seeees oo [se | X | X | X :
Vaginuling vertebrolis POl eeeeeeese | X :
Verneuiline triquetra (MHNsSte) ceceee |oe [ X | & | X |oa |Z® | X
Vietoriella pleC‘te (Chap. ) sesestsces .o o0 ‘e .e ) X ’
Virgulina pauciloculata Brady eceecees |X !
Virgulina schreibersiana CZJs sseeese (X | X :
SPONG IDA ;
H i
Bactronella australis Hinde ecececeecese oo | ael oo I X | X | &
Bactronella parvula HiNGC ceeeeecsesse |oo | su | 0 | X | X o i
Ecionema ncwberyi (McCOY) eeeescceso ee b ee | ® [ jx lxoX ﬁ
! | :
ANTHOZOA ] g?
Balanophyllia Spo ® 9 9 050 90 06850 0600 0o 00 ..i; .0:; * o ‘-l’ * X;v %
BiSJG.Vlia adherens TeWdSe secscevccsss ) : . o e é s iee . ’
Conocyathus scrobiculatus Denle seeve !X | oo X | X : _ ;
Conosmilia anomala DUNCON seesesesces o | oo . oo | ae K X |
Cyathosmilia liraecostata DeNNe cseee [oo | oo oo lee e i ; i
C;y'athosn'lilia velata DeNNe evevcscecesn . ; .o f .0 ! . e B z E
Deltocyathus stelloris DenNe seeveesee oo | oo ! oo [ oo  os = X )
I
Flaobellum curtum DCNlle «coeececcsoees X : i co : :
Flebellum distinctum DeNNe .cooosvcese  oa i oo oo [ oo X [X i
Flabellum duncani TeWdSe sesecectcoce oo i oo | ae os [ X X |
Flabellum gombiericensc DUNCON eeseoee oo X | X 1 oo oo XK !
Flcbellum gippslondicum DENNe seesoce S | | é i |
Flobellum victoriae DUNCON ceseeeecce (ee @ X | o0 E.. S S ;
Mopsea homiltonensis THOMSON eessssee “oa  os oo /X X X ;& |
NIOPSGG tenisoni Chap. ceserevossrense K LR X ‘ X X ‘ X K
Mopsea SPe (L) eoevescsscsencasesenes X X X X Ix E
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- Stage 11 A
Substage Br | Bs | Lg

ANTHOZOA
‘Notophyllia gracilis DeNNe sceocoscse| X
Notophyllia variolaris TeWdSe occeeess| X | X

!

. . ! | !

Placotrochus deltoldeus TeWdSe eeeocoloe | oXii oo x I
Placotrochus elongatus DUNCAN eoosseebes [ oo i K| oo |es |l X
Placotrochus cfemagnus DENNe eocososee]|oe | 8o i X x

i

3
Sphenotrochus olatus TeWdSe eoooeecel X X, X| X

. ]

Sphenotrochus custralis Duncan c.esoe| X 5
Sphenotrochus emorclatus DunCon secee) X1 X K| oo i oe i
Trematotrochus clurkoi Denne escsssos| X X El se i oeo X
Trematotrochus somplonatus DCNNe eeeobes | oa @ oo | o0 | oo X
Trematotrochus fonestrhtuo ToWdSe eosp X1 X! oo Xl X| X
Trematotrochus kiteonl DCNNe cosecsosles | ae i we X
VERMES : ' {

Ditrupo cornece iicCoy vor. ; '
wormbeticnsis ChaDe coveossvoecons| X | X X| .X| X
Ditl’“\lpa S—_pa .or:aoooonoeoonncocoeoonlo__ X X X: s » LN 4 X
Serpula ouyenensis Chapman seceesecoeion | oo, oo X X X
Spirorbis heliciformis BEichwald eseoee: e ..i x| X

ECHINODERWMATA |

| ;

Arachnoides incisa TatC seeecersceeee: X §

Arachnoides (Monostychia) australis | |
Lqu—bo DIQGODQQGOOOOOQBUOQO‘O:"HIDOQEO. ..; L X»

Antedon protomcoroncme Chaps escseoes
Clypcaster gippslandicus McCoy r.....;.. X X

Echinocyamusi(Scuteliina)patella Laube,.. eel oo | X| X
EChanCV@lﬂuS u:po aoo..ocoeoo'oooooonolvoo :X- R 4 * e * e
: %
Fibularia gregalsa TaTe scesscscscscoei oo | oo Xy X
Fi-’ljularia Sl). oo&ooouo.uo-ooo-noo.ouc%oo s 0 . @ X

[slia

Goniocidaris pentaspinosa Chape.& Cude. .+ x| X
Goniocidaris prunispinosa Chap.& Cude o x| %

M
s
M b

LOVGnia fOI’bGSi To\N‘dSo G e ®# 0 8 60 0 ¢ 0 8 s b LR} . e X. :Xu XL}
PaTadOKSChil’lUS fJ.OVL'LS LanC ® 6 G0 v s e e D e o @ N : X ;
Phyllacanthus duncani Chap,é& Cude eee X X X X
PI’iOl’lOCid&I‘iS S:po -wo-aocoow-unco?oot L L ng e | s 0 A
Psammechinus WoOAsl LOUDE seeecccesse oo | oo oo i Xi aa i X
Psammechinus woodsi var.humilior o : : |
Bl't'tl’lel" @ 2 0D 0 3 6 @8 02090 82000 00080 S 08 ‘0!.. X- N ‘,
' : ' :
Steriocidaris custroallae Chape& Cude vl x? xj b4 }
_ _ : : |
BRYOZOA é | : ;
! % % : i
Aconthocella suggerens (Woters) ceeee oo i oo X X X ;
Acanthodesia simpleX (McGe) seveecces oo X X X4 X ..%
Acanthodesia regularis (Mople) coesee oo | oo X K| sl X
Adeonellopsis clavata (utol ) eecense oo EOE X X ;
Adeoncllopsis grisca (McGo ) ...o.;,..l..£ XX, X X X)

b H




i Stage

FOSSILS K1 lin Bal _ _!Jn |An
1 i

% Substage | Br :Bagng

! BRYOZOA. ! |
Adeonellopsis mucronata (licG. ) ceceee ee | X ;x, IX jes X
Ldeonellopsis obliqua (HCGe ) coveseee lee | X (X X |X X
Adeonellopsis symmetrica (MCGe) seeeetee |s0 11X |X% |X Ix
Allantopora confinis Coanu & BaSSe oee fos |oe lse X '
Amphiblestrum arethusa (A'0rDe ) sesee ine | o i.. X
Amphiblestrum concameratum Woters see fes |oe jee |X
Amphiblestrum gronde Canu & BOSSe ceelee 11X 1.0 K
Amphiblestrum robustum Mople ceeseene joo | X fos [X ve | X
Lmphiblestrum voriabile HMODle ceeeooe foo [ oo %x

Arachnopusiea lincaris Conu & BaSSe .o lee | X X x
Aspidostoma airensis Mapl.: seesscececa joo oo [ae |eoe lee X X
Bathoselle laticella Canu & BaSSe see fos lee [oe |X
Bigemellaria pedunculatl HMCGe cssesse joo 'os X X x
Bracebridgia cmendota WolCr'S eececece oo [oca Joe [os joe | X
Buffonellodes baculina Canu & BCSSeee jes |ee jee |X
Buffonellodes profunda (3cGe) .esseee se |X 2 X X
Bulbipora areolata HMCEs .eceoessecocane oo oo |X X X

Ceberca Aarwini BUSK secseeosevscnces loa [oe X X

Caberca grandis HIincksS eeecesecssecses (K | X bid x ix ee | X
Caleschara donticulata (HcGe) .oeeeee fou | X |X X |X (X
Caloporclla spcclosS® MCGe eceeveossesee joo [oe lae (X 11X X
G&Ild& fOSSlliS "JD.“COI'S P COeC OB GBS ESSEEES (06 x ) X

Conda. inermis McCGe soccoceccesassvooa joe |X ise |X X
Catenicelln hogtata HCGr ccoesoecevcs oo | oo I X

Celleorin austrolis MeGe ccwssossseses (X X 11X |X (X X |X
Colloric. contigue MCGs socecseesrsasse (X 41X X X X |X |X
Cellario dopresst MAPle coceeseesssee (X | X se X X
Cellcaria divaricoats BusKeoseseosssseses [X | XK x X X
Cellcoric cnormis MoPle cesesescccocce fee | XK x X (X X x
Cellaria fistulosa Woler's eoseceoessss |X oo [oe oe |X
Cellaria. gracilisS BUSK ecereevecsness Jos |00 (X 1% |2 |z |x
Cellaria laticella Maple oewossesssssoelos | X oo jeoa X
Celloria riglda MCGe «eossssossosases X [X X X X jee | X
Cellaria rigida perompla Waters .seoee (X X X X X X X
Celleria rigida venusta ICGo. desseses foe | X X los |X foo | X
Cellaria robusta Maple sececosccessosfae [oe oo (X | X
Cellaria tumida Maple seecssecssescenfees | X 1o X X X
Cellepora biradiata Waters seeecsveceles | X | X X

Cellepora coronopus iHMeEQWe seoecesseeasfee X | X |X X
Cellepora Tossa (Haswell) ceeeessesee | |X |X [X X X
Cellepora tridenticulata var.

numnularia BUuskK sescesessessccccsejos | se | X X x

Chaperia annulus (1anzoni) ecceecvscess oo [ oo | X X

Chaperia cylindriformis (Waters) ...sjes | X |X |X X
Chiastosella docdala (HCCGe) ceessosaelee | X |X foo X
Chiastosella gobriell Stach ceoereseeles | X |X X
Chiastosella porosc Conu & DasSe ssesfes | X X X | X
Chiastosella watersi StocCh cecovececojoe [ ee | X

Conescharellina cancellata (Busk) ceefee (X |X | X
Conescharellina ohilippinensis (Busk)ix |x |x |z |=x
Corbulipore ornota MCGe seeeesesessvel X Lee | X X X
Costaticella benccostota (LeVe) +ceeelX | X

Costaticella lotifrons (McGs ) seeesesfoe | X |oe |ea | X
Costazia longirostris (LicGe ) ceesesnelon |oe |oe | X

Costazia producta (HCGe) weosesessscalon (oo | X X X
Craspedozoum elongatum Canu & BaSSeeelss [ee | X | X X
Crospedozoum roboratum HIincks cseeceeslie | oo [ oo | X

Croteropora patula (Waters) seeresesejee | X | X |{X |XE
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Hornera frondiculate MclGo seesosecas ; ’e

Stage 1K1 km Bal Jm | Am
FOSSILS :
' Substage ' Br | Bs |'Lg
BRYQZOA
Cribrilarie radiata (Molle) ceevecos [sa oo | oo | X
Cribrilina cornuto MCGe ceeosescsess ;oo + XL | X | X
Cribrilina crassicollis Conu & BasSSe jee | oo |'X | X | X
Cribrilina dentipore. Woters .eseesvece loe oo | X | X
Cribrilinag elevata McGs ceessessosess i
Cribrilina terminatc Waters seeveses foe [ X | X | X | X
Cribrilina terminata vor. coronata g |
Canu & BOSSe ceeescessssssascrses joo | X | X | X
Cribrilina triseriota Canu & BoSSe o [ee t o0 | X | X | X
Crisio cCropors BUSK seeceessscesaes | X | X | X l X ix |lx X
GI"iSlO. m&CI’OS.‘tomﬁ I‘I‘iCG:o P BRI R N I S A A Y s e z . & 'K ! x
CI’iSiQ 'tenU.iS MCGQ ©C D6 ®C 8 e s s e v OO SR co?oo oc!-z:
CrisulipPOrT SPe sseesccsccsossscsscane |ee | oo | X ,X-; x
Cucullipora tetrasticho McGe seoeeee [oe ; ee | X T X | e | X
Dokaric erassocirca Conl & BOSSe wee (X | X | X 1 X | X
Deontopora moorcboolensis Holl seeoe fee ' X el X 1 X I X
Dicstoporn discolided MCGs secasesesn oo | oo | X | X |
Diastopors torquata (Kirkpe) ceeeees [oo ! oo | X | oo [ X
Didymosella 1arvalis HeGe seceeseses (X | X | X | X | X
Discofascigera tubulifera McGe seses oo | oo | X
Ditaxipora internodia (Waters) ecees [oe | oo X | X | X
Ellisinidra profunds (MCGe) seeseees [oo| oo | T | oo | X
Ellisinidra pyriformis Conu & BosSSes jee | X | X | X | X
Emballotheca angustata Canu & BoSSes |ee i ool o0 | X | X
Emballotheca mamillata (Maple) cvese ool X | & | X
Entalophora australis BusSK csseesecs oo | X | X | X | X ¢ X
Entalophora longipora LiCGs .eassssea |ooi X | X | X | X X | X
Entalophora punctata MCGs cseeecessee oo ool oo X | X
Escharoides ercctus Canu & BOSSe eco | ool oo X | X | X
Exochella grondis Canu & BGSSe osesco [es! ool oe | ee | X
Exochella granulate (MCGe ) seseveeses |vol] se| & [ X | X
Fasciculipora fruticosa MCG: seosess | oo oo X
Fenestrulina praetexta Canu & BGSSee [ a0l oo | X
E‘igul&ria orbilcula /\M.CGo ) cceomoes vo ) . x b. 4 x x
Pili sparsa coreinna Iﬁﬂplo vewssoev es U ') P X X b P x
Pilisparsa orckelensis Stols ececesovs | o) oo X | X | K | oo X
Floridinellc custralicnsis Codk Be oo [oe] X | eef| se| X i
Floridinella. depressa (McCGe ) ceesceo | oo % | X i
Brondipora palmata BUSK sceceacescece | 0s] oo X es | X |
Gephyrophora bilamecllaria Coanudk Bosse) X eel Xl X ] X
- gigantopora cribroric (MCGs) eecoces | oo se| T | X | X} X
Gigentopora hystrix Canu & BOSSe eoo | ee| oo de| X
HetePOP'OI‘C‘. pl siformis: McGe cesevssce FRrS e x x X
Hiomtopora liversidgel (TeWdse) seee | ool T | X | X | X
HiantOpOI'& monoceros: Pusk csoecoeose ') X . e s ' X
Hinecksina. gemlnata (\NatefS) eoseseco e o0 z b X X X.
Hippomel’lell&l abdita (M.CG’- > seovecesbne ’ e & X X = )
Hippomenella rarirostrata Ce & Be ce | sof «o} X '
Hippomenella. rectilineata (MCGe ) soe | oo} = | x| =
Hippomenella rugosa (Maple) ceeeeees | o] X | X | X
Hippoporella testu Canu & BaBSe ceee | eof oo X
Horizero Aiffust MCGe <ocvosossseecoss | & el X X X X
Hornera foliacea MCGe ccsossesssnsoe | X | X | X
X, o x| x| X
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FOSSILS Stage ‘K1 | Mn 'Bﬁl , Jn | An
_Substage . Bs! Lg |
BRYOZOA ‘ : :
i Hornera frondiculata var. aperta licG|i.. | X | X | X .
i Hornera promimens MCGe secssecscesscioe | oo | X
, Hornersa sulcita LMCGe soocecossscesou|sns | ao ] X | X
Hornera striata STAChE ssesceesssess | X | X | XL | X | X e | X
Hornera tubcrculota LiCGe seesssssnse | | X | X | X |X | X | X
Idmonea conferta McGe soosecocesreces|oa | oo | X | X !(
Idmonea contorta BUSK seeesvisssensajes | X | X | X
Idmonea divergens MCGe sesenessesecenioe | X
Idmonea cf.,filiformis Conu & BaSSese|ea | so | ve | oo | X
Idmonea gOmiDO.ta I‘;’ICG‘. eso00s00sossees s . X PN X
Idmonea incurve. MCGe soesecsssrosneslan i X | X | X | X
Idl’ﬂOl’lOO.lCu'tC". N[CG'. ® O 0 60 6000 00806 LI} e s e .o .'XL'
Idmonca milncana G'0rDe seeseseveces | | X X | X
Idmonece semispirolis MCGe sseeessesslos | X | o | X [ X | X
Idmonca trigomt MCGe ssesvscecasescnsioe | X % | X e | X
Locerne conveXa CGs ceeecscseoscesnsine | a0 | X | X
Lekythopora hystrix MCGs covseccocsejoe | X | o | X | X
Leprelia boirnsdalel Walters ceeeseefee | X | X | X | X
LOpI‘C’.liC-. continue. MCGe ecoscsecesscas co 4. X X X X
Lepralica filiformis (Woters) seesessles | X | X | X
Lepralic gippslcondico WolcrS ceveeselon | oo | X |
Leproalic nodulosc LCGe eoerescecncsn|as | X | X | X
LCp‘I‘C.liO. Obliqua e Ge Ceeosseescssoe o o P .o X
Lepralia perforata MCGe seseecescces e | X | X | X
Lepralia quadrata McG. ...! X |ix | X
Lepralia spatulata Waters seecesessse (X | X | X | X | X
Lepralia subimmersa ICGe ceceseseseslos | X
Lepl’alic’l Vall&t& IJLCG‘Q P 0 e e s s e e NS 3 oo K X
Lepralia vermicularis McGe sesescsesl oo | X | X | X
Lichenopora australilis McGe eevecscee oo | o0 | B | X
Lichenopora hispide FleMe csocseccsee|oe | a0 | X
Lichenopora porosa McGs cecsesosscsaies | oo | a0 | X
Lichecnopora radiata Aude coeveevcoeees | X o X | X
Lichenopore wilsoni (MCGe ) ssesoraosloe | X | X | X | X
Liriozoa lacvigabtc WoltersS eseseceoone|oe | oo | 20 | X
Liripord bicolor LCGe eosescsscsccos|ee | oo | oa | X | X
LiI‘ipOl"C‘. f&SCiCLll&'tC. NLCG‘. s 0sas 0 e o0 * o ® @ | K
Liriporc supcrposita. McGe ceesecsoscelse | X
Lunulites canaliculata McGe ceessvee | X | X | X
Lunislites parvieclla TeWdSe ecseoeses X | X | X | X
Lunulites rutclle ToWASe soeseeceres| X
Macropora clarkei (TeWdSe) eoesessse|ee | X | X | X | X | X
Macropora crassating (Waters) seeeesles | oo | X | & | X
Macropora cribrilifera Maple sececoejev | eo| o | &
Meeynoecia cylindrica Canu & BasSSe ejes | oo s | X
Mecynoecia proboscidea (MoEdWe) cveelee | X | X | X | X %
Melicerita acutimarginata McGe seoeee]Z | X | X X | X
Melicerita angustiloba Busk seeseeee|X | X X "X X | X
Melicerita sorrentae Chape & Cresps |ee | = | X
Membranipora cyclostoma MCGe cesescefon | oo | X
Membraniporc delicatula Busk .ecesoeefse | X | X | X s | X
Membranipora dentate Waters .s..c.eee|x
Membranipora Acprcessa HCGe sescoescofes | X | X o | &
Membranipora clliptica MCGs seseescefus| ae| X | X
Membranipora gregsoni MCGe esesceces|ae| saf X | oo | X
Membranipora intermcdlia Kirk ceeseecelos | sef oo | X




Stage

FOSSILS .

substage

BRYOZOA

Membranipora macrostoma (Reuss)

Membranipora merginata MeGs .
Membranipora perfragilis MeG.

Membraninore porcellana Mapl.
Membreanipore sculpto McGe eoe..

Membronipore stricta McG. var.

Membraniporella tenuicosta lMcG.
Menipes alterncts MCGe +sovoosse
Menipce lincoto McGe eeooeesoos
liesonont hochstetteriana (Stol. )

® e 090 0

*» »0 8 0o

-
°
L3
L3
L]

Metrarabdotos moniliferum (M.BEdw. ) ..

Metroperiella treonsversa (McG. )

Metroperlclla SDeNOVe sessssossccssne

Micropora corinotce Meple oo
Microporella macropore Stol.

Microporella spicata HMcGe oo
Mucronellc apiculcta Mc@®, ...
Mucronellec elongctc Ce& Be oo
Mucronella irrcgulcaris lMapl.

Mucronella teres McGe ceesoas

Nellic oculats (Busk) socoess

Omoiosia elongtto. Ce& Be seee

*

L)

® 0 00 s @

Otionelle cupole (TeWdSs) seevecescoe
Otionello cupolo vore.spiralis Chaps .

Pochystomorica porvipuncts HiCG. ceesoe
P&lmiCC].lCI’iC. m(lgl’lf‘. Ct & Bo R I I A I
Poalmicellaria gquadrifrons MMcG,

Palmicelloria uniscriclis Mople.
Poristomellc preocstons (Hincks)

Petreliclle bi-ineisc (lcG. )

Petrolielle corrugata (Woters)
Petraliclla denticulata Ce& Be.

Petraliclla tractifera Csé& B.

Phylactelle chapmoni Ceé& Be
Phylacteclla porosa MCGs seeceees
Plagioecia potinme (Lole ) socase
PlogloeCisi SPe eseveccscncocons
Plagioporc disticha McGe soeeee
Porella baculing Ce& Be cseevee
Porella centralis (Waters) vars

loevigete MopPle seoesscese

L A

o & 600 000

Porclla cylindrorostris C.& B

Porclle denticulate Ced& Be oo

Porclle excavito Cedk Be ceeee
Porcllc obliqua (McGe) cevees

Porella opcrculota Ced Be oee

Porella puncteta McCGe coevess

Porclle rhomboidalis Maple ..
Porclla tuberosa Ced Be coece
Porina coronatc REUSS seesesn
Porina cribroriac MCGe seessee

Porine grocilis (HCGe) cesvevessacsss

Porine vertebrolis Stole ceeee
Prostomaric gibbericollis RcGe.

Ramphonotus lusorius (Waters)

Retepora aciculifere McG.s <.,

oo as a0
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- 7
o My ) SN
FOSSILS Stage K1 | Ma Bal Jn
A Substage Br | Bs | Lg
BRYOZOA. i
Retepora beaniana KiNEG scesoseeseees (X | X | X x |z |lx
Retepora corioensis McCs seeseecccnn Los [ oo | oe X | X
Retepora fissa MCGe cseesrsesocoaesoe (o0 x X I x
Retepora rimata Waters evieeecsssssce Jos | oo | X % X
Retepora schnapperensis MCGe cossose oo [ o [ X |X | X
Retevora subimmersa MCGe ceeevcseves loe [ X [ X X | X
Retepora tessellate var.bencmunite
:HianS e 6060006 e0bs s s00008NDGSESOITESIEOS .o . e b
Rhynchopora longirostris Hincks ... |X | X '
Rhynchopora bispinosa Johnston seees lee | X | a0 oo | ee | X
- Schismopora granum Hincks ceeeeceece joe | o0 f oo |00 | X
Schizcllozoon permunitum McG. b o r o oix | X X
Schizolavella phymatopora (Rcuss) .o les [X | X |Z X | X |
Schizomavella marginata (Maple) cese oo | sef ee | X | X 1
Schizomovella plogiostoma (HCGe) eoe |oe | X | X x | X :
Schizoporclla alato MCGe ciesetoscen . T lx | X | x
i Schizoporclla bombycind Woters .eeee |oe | X | X ae | X
Schizoporella burlingtonengis i
(V\IOtCI‘S) 600 808 0 A st PstOeNE R X X X! . ;X’. Y
schizoporella cecilii (Aude) veeeves [oo | oo | X ;
Schizoporella clypedt@ Ce& Be cecoece oo | oo | X i
Schizoporella graysoni (McG.) cevene |ew | K l
Schizoporello gronulato MCGe sveeses jeo | oo | oo | X | X
Schizoporella hispida Mople ceeeceoes [oo | oo | X
Schigoporello loato McGe cecoseanconss j0e | X
Schizoporellca nitens MCGs sesesecees oo | X | X
Schizoporella orbiculifera Cid Be oe joe | X | X2 X | X | XK
Schizoporcllo pustulost Ce& Be seoee joe | X
Sehizoporella strictifissa McGe veoe [oe | o0 | X b
Schizoporella submersd Waters seesoos| oo | X | oo e | ee l X
Schizoporella tenuilamellosa Ced DBe ce | ev ) 0o | K
Serupocellaria crcnulata McGe ocesees oo | & 4 x g
S@upooellaria SPDe essecvescsscvscnas ° @ ) PR x x !
Scuticella gippslondico STach ceeeos [ o0 | 2 | X |
Scuticelle 1ato StaCh cecevssscesscs | oo | X §
Seuticella marginato (Woters) ceveee |ee | oo X | X | E ;
gcuticella nobilis (McGe) ssvesscsce | oo | E g
Souticollo ventricoss (Busk) cesecce [oo | X | oo i X | = !
Seuticello urnule (HMCGe) cosesessses | ool sef oo i X i
Selonoria coneinnt TeWAS. ssecvossse | X | X | as | X
Selencorio eribrost Mopls seesvesecesss |
Selcencric maculats Busk seeseececses | X | X ..E e | X | X
Scleonoric marginote TeWdSs eesseesee [ E X | oot ae | X
Sclenoria marginata vore.luccns McG. R O O T I &
Sclonoric pumetate TeWdS: cessveoess | X : |
Smittinc bisinuata élfl‘fplo) esoes 000 ' x X ; x j
Smittinc bribraria MBG‘u) ceeedacsos e o ® ow X ; A
Smittime elongata MCGe svoeseseseses X | X | B [ X | X
Smitting modesta (MCGe) ssssssasesce | oo | oo X
amittina praeclora (MCGe) seesesevoss | oa| oo oo X
Smittina reticulata (E/ICG’D)) s a8 000 060 v e s e x : X
amittima reticulats vars,calceole MeGe «o! X | X 1 X
Smitting reticulate vorenitida MeGs | .o X | & :
Smittincll& m&gna C‘.& B'O 8686 06 003 e¢ 08 * 0 oo [ 2] ; o K
amittinello porrecta (TeWdSe) coeces oo | oo ee i eel X 1 X
Smittimella totei (TeWdSe) oevosssse (X | X | X | X &+ X | X
Smittimella totcl varstubulosa MeGe .o X 0 X x.% E
. ; t ;
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FOSSILS __Stoge |x1 | um|  Bal Jm | Am
Substoge Br | Bs! Lg

BRYOZOA. ’
Spiroporc. verticellata (GOLAfe ) cesse oo | X | X X | X |X | X
Spiroporina tubuliferc (MCGe) cescese |oe [ se |l os | X (X | X
Stamenocella fusiformis Ced Be covees |ee oo | X2 |Z | X | X
Stegonoporella dennanti Mople ceeesee oo [roe [ e | X
Steganoporella. loteralis HCGe vesosse [ce | oo | a0 | X
Stegonoporclla mognilobris Busk .s.vee |X | X | X x | x
Stephanosclla strictifisss (MCGe) see |oe | oo | ae | oe [ X
Strophipora harveyi (ThoiDe ) +sesense |a6 | 6o | X | X
Strophipora 1ot HCGe seccsecsecssess oo | x

| Teeticaven schnoapperensis 1CGe seeess [ o6 | oo | oo | &
Telepora(Supereytis)digitata (Wotcrs) |ee | oo | X | X | X
Tetroplaric australls TeWdSe ceseeccn [ 9o | 00 | X | X | X

| Tetroplarig filiformis WotCrS seecees {00 | oo | oo | X
Thalamoporella gracilis Waters eseeee | X [ X | X | X
Thalomoporella rozieri var. longi-

Striata (Ula.:plo) o & 9 & & 0O 60 SO CE P SOND K i

Tremopora radicifera (HINCKS) isessse |0 | X I X | X
Tremopora stominis Ced Be coeecnssees oo | X X | X
Tretosina arcifera Ced& Be coecevececo [oe oo | 0o | os
Trigonopbra vermiceularis Maple seeeee oo | o0 a0 | se | oo
Tubiporella: elevata (Watersg cececssae e |oe | X | X | X
Tubiporella magnirostris (MCGe) seess |oo | X | X |X | X |X |X
Tubuecellaria cereoides Ellis & Stol, T | X | x |x

{ Tubucellaria marginota MCGe seeseesee X X | ae | X
Vrelumellc. deI'OSSC. C.& Bo R EEEEREEEEE) .9 X X x . X
Vincularic gigentes Cedk Be ecoeecceseos |oe [ oo | oo | X | X
Tittaticella cnormis (10DPLle )essoccsee |eo | e | oo | X
BRACHIOPODA. ,
Aldingia pumila (Tate) seesessccccnce | XK
Aldingia woodsl (TatE) seeseeccssscss loe | e | X | X
Aldingio-sjp. 5 6 8 9 0 & 86 0 38 60 00 00 8OO0 .9 [ IX ) LN K x.
Bbu@h@.r‘dia Sp'o te® s 00 LaPs 000 00RO o L) .0 =z

{ Cryptopora acutirostrum (Chepe) eseee |% | oo | X | X | X

['Mogading compte. (SOWe ) wesesesssccose |oo | ae | X | X
Mogadinella woodsionfs (Tote) ceeeeens |oo | oo | X
lMagellania corioensis MECOY soevecocs | co | aa ! ae | ee: oo | X
Mogellanic furcatd (Tate) seeeseessee oo [ o0 | oo | X :
Mogellonic goribaldiont DoVe eeeeesed oo | oo | X | X | X
Mogellonia grandis TeWdS. seecesscess | oo | oo | X
M&l:‘[‘eia pOI"tl&IldiGR (Ch&p-')) 8092060 0.0 P .0 s e X
Megf.‘thyl‘is SPellOVe ssovassessseccessn ) .o o .o X
Mirravio catinuliforimis TOte eesscoces (X | X | & | X | X | X
Murravia flindersi (ChaDe) secosescoe cloe | x x| X | X
Murrovia trionguloris (TOLE) seveesse {26 | 0ol X | X | X | X
Stethothyris insolita:(Tate) sesveees |X | x | x | x | x | X
Terebratalia tateans (TeWdSe ) coveese oo | so | T | oe | X
Terebratuling suessl HUtLON cosceseme oo | e X | X | X
ThHeeidium australe TAtC seciescesssscce - . x |'X

| PELECYPODA
Aloidis(Notocorbula)eori (PilSe) eees !X [ X | X
Aloidis(Notoeorbula)cphamilla (Tate) ixA, x eo | eo] e0 I X
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Aloidis(Notocorbula )pyxidata (Tate)

Anomia tatel Chape & Single ooesos
Antigona cognata (Pritch.)

® 60 s 00

Antigona dennanti (Chap. & Crespe )

Antigona dimorphophylla (Tate) ..

Antigona striatissing Toate ceeess
Arco(Barbatic)celleporacea (Tote)

Arco(Barbatia)consutilis Tate ..
Arco(Borbotia)crustata Tate oo e s
Arca(Borbotic)dissimilis Tate ...
Arca Barbatia;cf.limatella Tete
[irca(Barbatic

Cl’eSp- e d #5640 60 0 8 0B 00O NSO VE NS

Arca(Pleginrco)eainozoica (Tate)
Bassina poucirugete (Tate) eeec..

Callonaitis ceinozoicus (T.wWds. )
Cerdito koalirnce Pritche cecesose
Carditc sorrentcc Choped Crespe o
Cardium SPeNOVe eeovveesossvesscses
Catelysic propinque (T.i7dSe) «oo.
Choma lomellifera (T.Wds. ) .
Chlomys ontiocustrolis (Tate) ...
Chlamys flindersi éTate) crrosens
Chlemys foulcheri (TeWdSe ) seseeo
Chlomys cfe.keiloricnt CreshDe ees.
Chlomys meringae (Tate) ceveesees
Chlomys nurrceycnus TOte seceseeee
Chlomys praccursor §Chap.) Ceeens
Chlomys sturticnus (Tate) eeees

9
.

Clousinellea ollporti (T.WdsSe) «oee

Clausinella multitoeniota (Tate)

microindulc. Chop. &

¢ e @

e o0

¢ @

Clausinclle subroborata (Tatc) ceees

Condylocardic tenulcostate Chap.
G’C‘.-bc R R R RN R E N IR I I B NI Y

Ctencmusium atkinsoni (Johne) ...

Cucullaeea coriocensls McCOY veseoso

Cuculloeo corioensis vore.proelongo

S‘inglo 'R EE XN E B R EE IR I A N BN S
Cunoa conecentrico Hedley eeeseoeen
Cuna delta (Tote & MOY) sessceces
Cunc lomellato TatC seeececassscas
Cunc multilomella Tate weeesossee
Cuno porticulc Hedley ceeeossesn
Cunc. polith Tote seveeceacecossensen
Cunt radiato Tote ceseecces
Cuspidaric adcelaldensis Toate eecos
Cuspidcoric subrostrata Tate ...,
Cuspidaria velicata Chopeé& Cresp.

Dimya dissimilis Tate esveseoesces
Diplodonta balcombensis Pritche .
Divcoricella dentate (Tate)
Divaricelld SPe sesscescsesccnnsan
Dosiniec densilineate Pritche oee

o6 0 600

Dosinia grayl Zittel ecesevsoescen

Dosinic. johnstoni Tate sesesneace

Fotrigonia semiundulata (McCoy) .
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Stoge (XK1 | in Bal Ju | An
FOSSILS ‘ :
_Substoge Br | Bs| Lg.
Euercssatella comurc (Pritche) eeoeed|X
|Eucrassatella dennanti (Tate) sevecoalos | 0o | X | X
|Bucrossatella kingicoloides (Priteh. )|x
Fossularce capulopsis Pritche ecocesce|os | X
Gori hoamiltonensis TaTC seseeevceccea X | oo |oo | oo @ oo | X
Glycymeris convezs (TotC) seeesvecess |X | X :
Glycymeris: gunyoungensis Chop.& Singlise [ ae [es | X |
Glycymeris halli Pritche eceeescecocss (X i
Glyeymeris halli vor.poaucicostato !
Pritche soveceesocevocoasscsssnses ! X
Glycymeris maccoyi (JOhNe) sovesveccalon | ee las | 0o | oo | X
Glycymeris planuiscula Chope& Singlesfos @ X | X
Glyeymeris subtrigonalis (Tateg cesealX | X {x I X
Glyeymeris tenulcostote (Roeve) seeoolx | x
HemlceordiuM SDe eeoccsccosscsososooese ce | 60 fee | o0 | oa | X
Hinnites corioensis HCCOY evsocroocss oo | X
Kellyio micans TaTE caensoscsesssenoce | X
Lentipectcen luccns TRtC oseovsnsssoses X | X
“tLeptom trigonoale TatC seeoseseoocssnooe X X fee | ee | X
Lj.m[". -bO.SSi T.st. AR EE R E Y E R .0 X [ X
Time (Limatule ) joffroysiona (Tate) see X (2 JX | X Jos | X
Llnmc«'.\. tl"(’.nSOhLlTlCL To.'\".".rdS. s 206866 0m00000 | ! x. o X ) x
Limopsls beoumariensis CNODe sceoveree [X | X %
Limopsis chopmoni Single cecescosszceloe [ oe oo | X Joe |X
Limopsis chepmoni volide Single coseejos [as fas | o8 Joo oo |X
Limopsis maccoyl ChoDe eovoscoossscsa |X oo X X X X
Limopsis morningtonensis Pritche osesejee | X X | X X |X
Lissarco-cincturcte ChopPed CrCsSPe eeo [X [ K X | oe Jee | X
Lissarca rubricata Tote cceseocsecosee X | X |X oo DX
Lucina (Phacoides) SPe csesosccocosns |X
Macroecallista submultistriata (Tate) Jx
Mocrocallista tenuis (Tote) coeceaeso |% ,
Mactra cciniformis: TOLE eeeeeccccssoe |X i
Mactra howchiniana Tote cesesecsesoos [ | X
Meretrix cburned TOATE seeecscecanosealoe | K jes |[HB |XE X
Modiola cfe.adelaidensis Tate sesecese |X
Montacuto serices TOtC visescesnsnsnoe X
yochama trapezic Pritche sssvecscosrs joe jas o | X
Myodora Drevis SOWe coesesesocceocsea |X i
Myodora corrugltl Tale cessseacesocnes £ I X
lyodora gobriell ChoDed CresSPe sesece | 1oe X
Myodore tenullircto Tote cevensccoses loo f.. ce | X .o
Neolepton novacambricum HedlCY sesess | [ X X re | X X
Neotrigonic ccuticostate (McCOY) co.e | X
Neotrigonia howitti (HMCCOY) eveeseces |£ | X |
Notostrea toarde (Hutton) «ceececcccce [va | X i
Nuculo kalimnae Singls ceccossacccess |X E
Niacula tenisond Singls ccevecssvesrec | X ,. i ;
Nuculane chopmoni Singls eesssovsssee (X | X (X | 4e |X X
NU.CU.].C.HO crossa Hlnds soocoono-oocnw’a X ! [ f
Nueulona fontinolis: (PritcChe ) soeeess fas | X 5 l |
,NUG,ul&rln fortis (HCdlC:y) cosC0eoeseate ‘(Xx ( ; ; i
Nuculone milicce Hedley cesvoscososne X ¢ XK | | i
Nueulong vagons: (Tate) vevesssvssovsen X X X X X
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Nuculann woodsi (Tate)eeeeseesoessesel X | X | X | | 3 :
| o

Ostrea oarcnicolo TOTC eoescevesessess X X ; X g ? f
Ostrec hyotidoidco TALC seeeesecssses X ! é : |
OSTICO BDe eveenvsvosoncsossaseanccsalX |ea X | X | 5 %
I Ponope orbite HULLEON sevevevereeereoo|X | X | X E ; f
PONODE SDe svvveverenoesosnssncassonsloe oa oo ios!l oo X
Philobyra bernardi TotC seeeesssseccolos oo (oo ! & | X I X
Philobyra cfe cuboidcs VCICO sesereoefoe | oa | oo | X |
Plocunononia s611a TotC wesessvevoosa|oe J oo t oo | X |
Pronucula morundlane TOTC ceeoesoscse | X | o0 X X
Pronucula scristriate Totc seesceceeo| X |
Propolcdr huttoni (TeWdSe) vesevesves|E X
Protocardia antiscnigronulote McCoyesfee oo oo | X
Protocardic homineris TotC seveenseal X | X e | el ee | X
Protocardia ornithopctronica Chaped
: CrCSDe soseoesronvessssassessscssnloe | X
‘Pteria(Meleagrinn)erassicordia (Tate)ix Ix
{
‘Saloputium obbfovicta (TotC) teveseee X | X
'Saloputiunm cormaune (Tatc) ovvevessesa X |E | X | oo | X | X
Saropt& Ob01011a T&tC o eesasrsoeersso}l e e X. o ) b,
Semele krausci (HCCOY) cessrnterssesas|X | XE
(Soptifcr fencstrotwi TOte ceveseocrenlon | oa J oo | oo | X
Serripecten yahliensis (T.WdSe) seeee]es |{X |Z | X | X
tgerripecten yahlicnsis vare. scni-
' laevis: (MCCOY) sevessssccasonocesnjoes | X | X | oo | X
Spondylus bailcyanus ChoDe cesescssenles | X X
i 8pondylus gocderopoides HCCOY caveevefos | X P X | o f oo | X
(Spondylus pscudoradulus MCCOY voesveeealX | X | & es | oo | X
i
'Tellina aequilatera TOtC sessescssssel X [ oo | X
Tellina albinelloldes TQTC eoeesrsesej X
Tellina mesonl Tate »sciossvesvarsseal X
TOPGdO SP. 9 8 6 0 & Q00 60 000 00 046000 e X:
Trigonia tubulifcera TotC cecoceosocssiX! ‘
gvenericardia colve (TrEC) consenseceel X | X
Vencricordia compacta (TotC) sessssse|X | X | X | X
Vencricardic delicatula (Totc) eecassfas oo Joe | o] co X
Venericardia depressulata Chape. &

Gresp. seccenrssssvsascssccscssecrens| Xl
Venericardia gippslandica Chapeé&

Cresp. 'R EEEEER XN I N B A B A I BN A I B N ] X:» X i
Venericardia gracilicostata (TeWdse) [« | X } X | X | X I X
Venericardia polynciia TaltC ecsessoeeejoe | X J X | ool o0 X
Veonericardia scabross (TatC) cescsessl X | X { X \ i
Voncricordia spinulost (TatC) ceeesee|X | X | X | sal a0 | X
| Vencricardia spinulosa var.dennantl (X [ X fee | oo ! K |
i Chepe & CrCSPDe cecsseecsoscescssas; g :
ivenoricardia subcompacta Chaped ﬁ i : { i :

.! @/rospﬁ .“l...lo..ﬂ..“l'll....l..iXs: gx- i : t
| Venericardia trigonalis (Tate) .eeses X | i ] E j
' Vencrupis paupcrtina TatC ceoeesesese; X | § t " : §
i : i ¢ | |
! f ; : ;
' Zenatiopsis cngustata Tate .........eix,i { ‘ :
: ; : :

| SCAPHOPODA A L
;Gadulus SPe vo.a0...0000.00....0.....-X; ! '

I R
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- GASTEROPODA

SCAPHOPODA
Dentalium(Episyphon)tornatissimun:

rlla.te & 0 63 6 0@ @6 00 096 GO0 O PO S s 00 tPe

Dentalium({Fissidentaliur) mantelli

Dentalium (Lacirdentalium) lactecolun:

TﬂtC 6 9 ¢ 68 06 0 20 09 05 &0 U O 9 B9 66O e 0o by

X
Zittel ¢ ® 0 80 030 8 0 00 SO0 0O P S S E SN0 S eSS X'.;
X

Dentalium (Lacirdentoliuwm) largi-
ercseens T&to 6886 0600600000000 X
Dentalium (Lacirdentalium) sube
fissura TAtC ceecescescsssssercsree | X
Dentaliuwn (Parcdentcelium) arctun
T&tc s eee s e eseoencsoscsosstess s es e |
Dentalium (Pcradentclium) lato-
sulcotwl Tote eseesossssstecoosane X
Dentalium (Poradentolium) semicrotum
Chipe & CreSPe eseceescosssesaosse|

POLYPLACOPHORA

Aconthochiton SDe eoscesoveesccecccnnle
Afossochiton rostrotus Ashby & Torr .
AfOSSOChiton ODe oevo0ctossesossvssccoesn L
Afossochiton (Telochiton) dendus

Lshby & COTLLON ceosoveessvsonccsaseoe

0

Lepidopleurus éinervus LAshby & Cottomjx
OOChitOl’l hc\-lli A.Sh’by o 0 © 06 060 90 & s 0 008 LN ]

Protochiton gronulosus (Ashby & Torr)lx
Protochiton SPe ecrescsosocacsssccssse |k

Ancilla hebra (Tate) ceeecvoesecscoos
Aneilla ligata (Tate) seescsessconcon
ineilla orycta {(Tate) cecoscessscoase
sncille papillota (Tote) ceossesecsces
Ancilla pseudaustralis (Tate) ceeeeoe
ntiphalium milleri (Tate) ceesecocse
Apiotoma bassi Pritche scecesrescoses
Argobuccinum maccoyi Pritchs .eecceee
A.Stele Sp. "R ENEENRNENREINENY I I I A B BN I I N ]
Lethenotoma consutilisc T.WdSe sesreeoa
Latraca aster (TeWaSe) cresanoconsens
AStI‘GCQ Spd $ 0 06e 09 boous0tes st ses et
Ataxocerithium concatenatum Tate eeoe
Lulica weldi (T.Vds. )
Lustrodrillia dccemcostata Ludbrooks.
Austrodrillia kalimnoc (Pritehe) o«
Austrodrillia trucidoata Ludbrook seee
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b e® 0o o0 Pacoes e

Bankivia howltti Pritche ecceesssscene
Bathytoma pritchordi Tate sececesccas
Bathytoma rhomboidalis TeWdSe scoecee
Bathytomna SPe eocesnsoncossoscsssscsses
Bittium turritclliforme (ANZQS) seees
Brookula singletoni Chtped CresSPeececs
Buchozia hemiothone (TeWdSs) ceceesss:
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Calliostoma semiornata Chop. deeseseeias !
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‘Bmarginula delicatissima Chaped Gabre

TOSSILS. S"tf’gc Kl Mam Ral ZLJn‘; Avn f
. + H
: Substage : ’Br? Bg | Lg | i
. GASTEROPODA ; g 5
$Calliostoml SDe eevvessesecascenoscss x:é
é Colliostoma SPallOVe csesosesossecsansnse X ; !
i CC.ly'ptI’C.OC. gubtebulote. TotC eseeses v o . ‘ e oo ! oo o ’ o s p-
i Calyptraca undulata TatC ceeeeceeocce | ooloe | oo fao [ oo [oe x
: Calyptropsis arachnoidcs TatC seeeees | %
s Concellaria copillatn TatC ceevecosce | oo i X
'eonccllaric cxaltnte Tute x
P L, o cld Lol b, e s 0ot odsge0 e e jee g o0 LIC LI
i Cencellaric platyplcurc TatC seeeesee | X jeoo | X
Concellaoria woannoncnsis TatC eseveeoe | X [os | X
: GDIlth(.‘;I‘i dus: CXiguuS (To Wdse ) EEEEEEE] e | X
Conthoridus SPeflOVe .ecececssescecsse | X ,
tCerithiclile. trigommata Chape& Crespe T olx jx |lx |x (X x
GCI’ithiO]‘JSiS cribCPiOidCS ( .sto ) . ve |ee o oo ve oo x
Cerithiopsis mitchellonsis Chope& i
G’PCSP. ® 6 0 2 0 8 8 00 O SO PP e s 0 e bt e 00 l.‘.. e o . & e e LN ) :XL
} Cerithiopsis roticosa Chape& Crespe eeloe Lao Joe 10 IX X
1Cecrithiopsis woolnoughi Chtpe& Crcspe | X 2 X Jee | X
Cerithium cpheics ToWdSe. ceeevccscses | soles | X
{ Cocculine gunyoungensis Chope& Gabr. e IX
{Collonin. parvule TeWdSe ecessseosoesee | oo X |[X | X |X X
1 Columbariun aconthostephes Tl ceeee | e0foe | X
| Columbarium folicceuwn TAtC sevesoecoe | solee oo | X
Conomitra 1igoto TOLE eevevesvssssnse | 00 lX 11X X lee |x
1 Conus: 2e10th01oides TOBC veeseseescoe | eoioe [ae Joo [oo [T
1Conus complicatus TOLC ceeseseveveves | oejoe fos | X '
.‘Col’lus cfedonnonitl Tote eeesesnvvocasee] oo fee é oo b
Conus hoamiltonensis TaltC seeeseveenes X oise jee | X
1Conus ligatus Tote vevceeessossecnsen | X | e | X
iCrepidula dubitabilis Tate esececoeses | X |
tCrossela cancellatt TeWASe seeeeecsse [ oo lX X |X jao [|XE
{Cyclostrema inscriptum Tate .seeeceeees | X X
;Cyclostrcma.microns Te'WdSe seservessce | a0 iXk
.C/yC/]_OEItJ"GmD. SPe osvsesvcossssenacescos o K .o x
Cylichnella altipliea éooss. cececes {sojes X X Je. |x
Cylichnella cngustotl (COSSe ) secesee | X 1X oo Tee (X X
1 Cylichnella. aratula (COSS. )v essseesee | X X . e | X X
(Oylichnella cuncopsis (CoSSe ) eseeeee | X 1x Joe {x 'oo |x
Cylichnella cxigua (COSSe ) voseesensce | X |X
[Cylichnelle infundibulato (CoSSe) see | esloe Joo Joo oo X
Cyliehnella phonerospire. (COSSe) ceve | oo lee | X X
“ Cymetiwn anncctons (TatC) seavesevcee X e | X ee X
icm&tiuﬁl textile (Tate) seenessnc e o oo oo e | X X
ICymatiun tortirostris (Tate) cieeeese ) eafoe Jouo Joo |x
iCymetium woodsi (TEt€) sessesscvevcen | volee Joo |[X
rCMﬂC‘.tiU.m Sp.nov-v‘oaoo.o‘v‘oo‘t‘.ocooo. x
Cyproea consobrina LCCOY. cesvecoscoee | XK
Gy‘px‘aea BXIMi8 SOWeeovooeovoescessssevnse e | X .0 x i
Cypraca leptorhyncha McCOY eeesvcsese | oo [X |X
C/ypraea pal‘allella Tate b ecsses0000g0 @ es loe . X
Cypraea pyrulata ToLe seecsessescoscsen ] aojee X X
Cypraeca. subsidud TAte .essseeaessesse | oo oo boe oo joo |X
“G[y‘ptf”aaS:p. v oeraes e e s esaesresBsses e oo VK
Daphnella grocillinm TeWdSe ceceveoces i X Joe foo Jeoo joo |X
Daphnella granulosa Choped& CreSPe eoe ; X fee foe foe joo X
1
E’bwnopSiS SPe on».ooa'uco.ooo.ooootao;X:-' !
|Eglisio cfetriplicata (Tate) .eveveses | X 1% ; !
§ oo aw X X-‘ R :X: )
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Substage Br | Bs | Lg '
GASTEROPODA !
Emarginula dennanti Chape& Gabre seeoe |X [ oo | o0 | X | o0 IX. )
Emarginula transenna TeWdS. deeeesces |X | X > iz |z . x f
Emarginula wonnonensis HorrPisS eeecoenjee | oo | 0o X | X ‘
Epigrus cylindracus TeWdSe seesseeeee |R | X i {
Epigrus variciferus TeWdSe secesseoee|X | oo | X ! ;
Botea kershowi (TeWdSe) ceeeceesseesnlx |X | X x
Etrema alliterata HedleY seeseseccsee X | X f :
Etrema pseudoclegons Choped CrCSPe oo jX | X L X 1 ee | X :
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