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The lLakes intrance 011 Shaft is situated in allotment 31,
Perish of Colquhoun, about 2 miles north-east of Lskes Entrance
township, asnd at an elevation of 90 feet above sea leval, The
Shaft was sunk with the object of developing, by means of low
pressure mining methods, the oil-bearing beds known to @xist in
the lower portion of the Tertiary bnsin in the Lakes Entrance
area. It 1s a circular construction with a diameter of 10 feat
at the surface, It is concreted down to the depth of 1,156 ft;
a smaller timbered shaft carried it down to 1,204 ft, and a
winze, 5 ft by 4 ft, was used Jown to 1,212 f% when operations
were suspended as L{ was considered thai this depth was the
margin of safety allowed above the underlying artesian waters.

It is estimated that, durinf mining operations, approxi-
nately 12,000 tons of Tertiary sedlments were excavated, Con-
saquently a unijue opportunity was afforded the palaeontologist
and geologist to study the stratigraphic sequence of Tertiary
beds in the Lakes Entrance area, The author was fortunate
enoigh to pay frequent visits to the scene of operations whare
she made extensive collections of fossiliferous material. From
time to time she observed the vsrious stratigraphic stages and
substages of the Tertiary sequence ;gaglfg on the walls of the
Shaft, The brown, Micaceous marls and fine sandstones and the
glauconitic sands&one of the Janjukian Stage have not yet baen
found exposed clsevwhere in the Glppsland area.

SCOPE. NVRSTIGA”

The methods used in collecting the samples for micro-
palaseontological exsmination and for studying the lithologic
saquence weres

1. A sample of sediment averaging 4 lb, in weight was taken
by the miners at every 4 ft from below the depth of 200 ft,
Infortunately, systematic sampling was not undertaken from the
surface lown to the depth of 200 ft. These samples were bagzed
and labelled to await the arrival of the author who divided each
sample, one portion being dbrought to Canberra, the other being
rotained at the Shaft. Approximately 300 samples have been
subjected to micro-palasontological examination.

2. Samples taken over a wider interval and representing each -
change in lithology were laid out on the ground in proper
sequence, thus glving an excellent view of the character of the
sediments through which the Shaft passed,

3. The bulk of the 12,000 tons of sediments excavated vas
dumped from platforms 30 ft high and 80 ft long, which stretched
across the valley west of the Shaft., Many oxceilently preserved
megafossils were collected from these dumps. Because of the
frequent visits of the suthor, it was possible to know the
limiting depths to within a few feet of the material exposed at
the time. Also tho miners and other members of the staff were
on constant watch for fossils and were instrumental in
obtaining many beautiful specimens (Crespin 19h5, 1946). Gamples
of sodiments and fossils were also collected from the kibbles as
they came up from underground. BExact depths could be assigned to

these,
STRATIGRAPHIC NOTHS

An important result of the palasontological investigation
of the sediments from the Shaft is that it confirms the strati-
graphic sequence of the marine Tertiary deposits in Gippsland
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as recently nut forward (Cresnin, 1943). There is little
variation in the thicknesses of the Starces and Substares in
the 3haft comnared with those based on small corzs from bores
in the vicinity. The characteristic 1ithology of the sedi-
ments of each Stare is also confirmed,

Furthermore, the investigation of such large quantities
of material revealed the extended stratigraphic range of
fossils, both micro and mega-forms, previously regarded as
restricted., Such a result is inevitable when it is considered
that the range of certain species in the Victorian Tertiaries
has been based on material collected from surface sections
which are limited in vertical extent and form small bore cores.

A short account of the Stages and Substages with their
haractoristic lithology and fossils as doveloped in the Shaft
s give
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The stratigraphic sejuence of the beds i3 as followss

Recent to Post Kalimnan 0=-10 1t
Plelgstocene
Lower Pliocene Kalinnan Stage 10 « 150 £t
Upper Miocene Mitchellian Stage 150 - 208 £t
(Balcombian Stage 208 « 952 ft
( i. Bairnsdale Substage 208 - 524 ft
{ ii, Batesford Substage 524 « 728 £t
( 111, Longford Substage 684 - 952 ft
4iddle Hiocene (
(Janjuklian Stange 9252 - 1,212 ft.
( 1. Micaccous Marls and
( sandstonas 952 - 1,197 ft.
( 1i. Glauconitic
( sandstione 1,197 - 1,212 ft,
(base of éhaft)

Recent to Plelstocene (Post Kalimnan)

Ten feet of sonds refarable Lo the abovs age cover the
?arine Tertiarief at the Shaft, The rostrum of a beakedt;?ale
ﬁg§pE;odgn J.ong. rgsgr%gg was discovered at the base of ]
bed, but Glaessner (13%5) suggested that it had been weathered
out of the upper Kallmnan (Lower PIatstecene) wnich directly
undarlies thaese sands. Phoeery

Lower Plioe Kali Stage

Unfortunately, no systematic collection of samples was
nade from the beds referable to the Kalimnan Stage, but the
official log book showed that rich fossiliferous sediments
occurred from 10 feet down to 190 feot. Matarlal collected
from the dump shortly after this depth had beaen passed, tended
to confirm this.

The fossiliforous sandstone of the upper bed at Jemmy's
Point was not recorded in the shaft, which passed directly frox
the Post-Kalimnan sands into the lower fossiliferous horizon
of that loeality. The first fossiliferous beds exposed were
ochreous sandstone which extended down to 50 feet. These
overlesy grecnish %rey sandy marls in which glauconite was common
and megaefossils fairly abundant, Many large molluscan shells
were collected including a ] d
Venericardda gzippslandica, Fano



At 150 £t the Shaft passed into the Mitchellian
Stage which persisted down to 208 f£t, The upper portion of
the Stage consisted of greenish grey marl with combian
specles becoming common and with decomposed remalns of
molluscan shalls chiefly referable to XKalimnan specles. With
progress downward the glauconite content gradually disappeared
and Kalimnan molluscan species gave way to iorms more character-

istic of the upper part of tge Miocene, such as Eégéég
§E°15§2r1¥gl ggggg%ﬁg;%;g an k;*g gggggﬁglgi
o foraminifera exhibited g similarm lo-Mliocene

assemblage,
Middle Miocene
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The Shaft afforded an excellent opportunity to study
the Balcomblan Stage as developed in Gigpsland. It passed
through 744 £t of sediments, from 208 ft down to 952 ft. The
sodiments conslated of bryozoal limestones, marly limestones
and bryozoal msrls, characteristic of the 6ippsland Limestone
{"Polyzoal Series”i. The stratigraphie sequence of substages
of the Balcombion described in Section 5 of the Bulletin
{(Crespin, 19%3) has been substantiated by further evidence
derived from the study of large quantities of sediments from
the chaft. The characteristic foraminiferal asgemblage for
the Balcombisn was persistent throughout the 7hb ft of sedi-
monts. New specles have been found in the three substages
which ma{ prove of zonal value vhen the investigation o
samples 1g finalised,

i. E%;q%fggig ﬁgbg&gggi This typieal substage of the
Glgpsland ertiaries was well daveloped., It extended from
203 ft down to 524 ft, and consisted of bryozoal limestones,
frequently hard, and ﬁryozoal marly limestones. The rich
shelly horizon found at the top of the Substage at the type
locality at Pound Swamp, Balrnsdals, at Toorloo Arm, Princes
Highway and olsewhere east of lLakes Entrance, was encountered
at 320 ft. Fosslils such as Clypaastar glppsls )

and Serripgeter 1iens common
Specimens of the last named species together with the varletal
form semllaevis were fraquently present throughout the Substage.
A band of large valves o Qg%;%g,wero exposed at 372 ft, :
Typical Balecombian species of foraminifera wers racorded,

gggzgg;;n;_z;g&gxggggLQb as usual, made its f{irst appearance,
n downward sequence, towards the base of the Substage, at
W72 ft. However, except for two occurrences, at 264 and 272 ft

rospectively, was not found elsewhere in the
Bairnsdale Substage. ' :

1. ﬁﬁ&%&iﬂ:ﬂ.%ﬂhg&gg&, The Shaft passed through the
Batesford substage from 524 ft down to 728 ft. The passage
from the Bairnsdale into the Batesford could only bs determined
by the foraminiferal content. The lithology of the sediments
in the Substage was white to grey, bryozoal limestone and marly

limestone interbedded with br{ozoal marls often green in colour
and roughly bedded. The first typical Batesford Substage

foraminifera to appear was ﬂgfkgggng agm;gaeg%g at 524 ft,

The first record of Lepldocyclina was at t and the last
one at 684 ft, was not as abundant as anticipated,
the only records ng a and 670 ft, Other species

characterisgtic of the Batesford assemblage were usually present.
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Bryozoa was abundant, but not well preserved in the maris.
Amongst the larger foseils ware :tetho 8 insolita
(common at 660 faet), Br;gao%eia ar% ri (s (0 feet) and
Rautilus ef, geelongensis ) faot).

1114, ford Substaze. The Shaft penetrated the
Longford 3ubstage a eot and oontinued in it down to
952 feet., The sediments were represented by bryozosl rarls
chiefly grey in colour. But at 852 to 880 feet a greenish,
glauconitic, shelly, bryozoal limestone was expossd, It
contained numerous specimens of echinoids (chiefiy broken),
%ggxggty ris, limatuls, and lerripecten. This glauconitio

ed paased down into grey bryogoal miris in which the
bryozoa completely dominated the fauna, Towards the baze
of the Tubstage fragile molluscan shells began to appear,
Eatesford foraminifera such as Hofkerina semio g, Gypsi
bowechini and ?;%norbulinnllgw la were proasnt In the
uprer portion o e bubstage, but gradually disappeared as
the lower limit was approachoa.

Janjukian Stage

Sedirments referabdle to 4¢his Ctage occurread from 952
feet down to the base of the Shaft at 1,212 feet, The two
characteristic lithological units wers represented:

i. 1ica:eous rarls and fine grained calcareous sand-
stones,
i1, Glauconitic sandetone,

i, The micaceous marles and fine grained calcareous
sandatones extended from 958 feet down to 1,197 feet, The
top portion of thia lithological unit was repressnted by
brown micaceous marls which pangsed downwards into brown,
fine grained calcareocus sandatone, Towards the base of this
unit glauconite beocame increasingly common and foraminifera
and mollusca ascarcer, The gzonal foraminifera, Cyc%nmmigg
incisa, lamarckins gloncosneis and_VaEigugina gippalandica
were recorded and wers assoclated w nuserous swaller
fornms, 1nc1udin%aspecies which are of sonal importance in
the overlaying Balcombian, Imsll molluscan shells were
common but the larrser forms were distributed more sparingly,
and were usually found in thin bandae, The shells were
frazile and consequantly were difficult to collect intact,

Anonget the commoner forms were Volutispina antiedi ata,
Turritella aldingae (very common), limopsis manl (very
™ icardia janiukiens well preserved

A.gllocted at 1,018 reet
esorid

foat, (- 8 as Tarpactocarcinus
5 feat, (‘respin, 1946),  —_

and remaina
T \JLA‘L

victoriensia, at 1,00
) = Gleasde

A prominent feature of this lithologic unit wad Cren
the occurrence of hard bards of brown, calcareous sandstone@, |l
Similar bands had been encountered in all bores in Section
1, that had penetrated the Janjukian, but 1little was known
of their sode of occurrance, ThcAdiametqr of the Shaft was
such that it permitted the study of the bands in situ.  The:'
proved to be "floaters” ran:ing up to ¢ feet In length and
varying in thicknegs from 2 inches up to 12 inches, Fourteen
of these lenticular shaped floaters ware encountered in the
Shaft batween the depthe of 1,020 feet and 1,182 feet, _The
rock-wagz-richly foasiliferoua, but.the hard nature. of the
rock made extraction of the fossils diffioult,

it., The 5haft pasced into the glauconitic sandetone
at 1,197 feet, The thickness of this lithological unit
wae not proved as sinking operationa were discontinued at
1,212 feet, The topmost samples consisted of fine angular,
quartg grains with numerous ovoid pellets of brown and green
glauconite., A few foraminifera such ae Anomalina grosseru-
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osa, Eponides scabriculus and Elzh;dlgm cradsatum were
noted,” The typleal glauconitic sandetone was reached at
1,198 feot, T™his roock waas very fossiliferous., Yany -
large specimena of mollusca wvere present, Tenericardia
janjukiensis a swall species of (strea and Turritellia
aldinrae teing particularly abundant, Cxc!émm!na was
rocorgag amongs e foraminifera, —

Tha glauconitic sandstons was oil-bearing, but
the quantity of oll aveilable was not large enough $o
warrant the continuance of mining operations,
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