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Microplankton and Microfloral Correlation of Victorian 
Western District Deep Bores at the Stage of Saarpling 

Reached on 24,2,60. 

A deep drilling pro&xmme in the yestern District wa8 
commenced by the Mines Department in November 1957, with the 
spuddin in of Portland No. 2 hole. 

This and a following series of holes were drilled in a invest- 
igation of underground water resource8 to supplement 8UrfaCe supplie8. 

Portland No. 2 was followed by Portland No, 3, Belfast (Port, 
Fairy) Ho. 4 and Timboon No. 5. Previous to this a deep hole had 
been drilled at Nelson, near the South Australian border. 

Corinqs from all these holes have resulted in a wealth of now 
,neologicnl material, and Departmental Geologists have been working 
on many aspects of the intersected sediments. The :+!esozoic sediment8 
in particular, have been the subject of much discussion of late, and 
the need for study of these has been intensified by the recent 
di8cOVery of natural es at Port Campbell by Frome Broken Hill Co. 
Pty.Ltd. 

This report is primarily concerned with correlations between 
all these areas, based on contained microfloras and microplankton. 

The work on each bore is described below, and at this sta$e 
recognition must be made of the work on microfossil Systematic8 of 
Dr. Isobel Cookson of the H8lboUrne University who pioneered this 
study in Victoria, 

It is also to be noted that preparation8 were made from core8 
only, as 8creen samples, which are available in the uncorod section8 
are regarded as likely to contain sufficient contamination from 
higher horizons to render any results unreliable. 

Nelson Borg 
Locali tyt i’.Glenelg (see mapbelow) 
Spudded In . 
Depth - 7305’ 
Surface Level - 10’ 
Bore No. 1. 

No thorough Departmmtal palynologiwl lnvestigatioh was made 
on material from the Nelson Bore, but a8 it 18 still (10,2.60) the 
deepest hold drilled in Western Victoria a summary of published work 
is necessary to facilitate a broad correlation with later bores. 

Ago de terminations have been made on lithological and 
palaeontological grounds by Boutakoff and Syrigg, Crespin, and 
Coakson, amonq othera, and it i8 on CockSon’ (or collaborators) work 
that the geological column and discussion below is based. 
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Tertiary pollens and microplanktonic organisms are found in 

sediments to 4250’ and apparently to 4500’ whilst short time ran&e 
Upper Cretaceous microplankton and spores (not so limited in time 
ran&e) are liatsd from three horizon8 below this depth, 

The actual Meaoeoic-Cainozoic contact at 4500’ however appears 
to have been established on lithological evidence the reliability 
of which could be questioned in the light of more recent Departmental 

\ I. drilling experience. e 

List of Microfossils in Nelson Bore as determined 
by Dr. COoksOn. 

I)o_pa 
Tertiary 

3874’,992’ Epicephalopyxis indentata Deflandre 6: Cookson . 

3874’ Deflandrea baker1 Deflandre & Cookson 
730 ’ Hystrfchocolpoma,cinctum Klumpp 

Triori tas edwardsi 1 
U.Cretaceous 

5782’ de 6065’ Cicactricosi8porites australiensis Cookson 
5782-6192’ Hystrichosphaeridium complex (White) Deflandre 
5782.6192’ n . . heterncanthum Cookson 8: Deflandrea 
6192’ 0 tubiferum Doflandre (compared to 

H,complex by Deflandre h 
‘Cookson 1955) 

5782’ Odontochi tina cribropoda Deflandre & Cookson. 
6233’ Odontochitina porifera, Oookson. 
6233’ Cymnodinium ne180nen8ec COok8On. 
6233,6065,5304’ Deflandrea cretacea, Cookson. 

6233’,53C4’ Tricolpites gillii 
6485’-7’ Balmeisporites glenelgensis Cook8on & Dettman. 

Portland No. 2 Dare. 
Local1 ty: P. Portland 
Spudded int November 1957 
Depth; 4719*’ Surface Level: 110’ 

This, the first of the holes drilled by th8 Emsco Rotary Rig 

bottomed at 47194’. Samplings were very limited, but were sufficient 
at the time of drilling to enable a SatiSfaCtOry assessment of the . 

sediments intersected. Slides 586-687 in the Hines Department 
palaeontological labOratOri8s may be described as follows:- 
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Depth Depth Slide Micra-Fossil 
Difference Nos. Plantae Plant ton Age 

3078'5w - 
30%8'2h* 

3425'10" 
3437'3" 

4442'10" - 
4459'10" 

4673' 

4675' 

4682'10" 

337'7P 597-9 

1005'7" 595-6 

Cellula debris f 

Tricolpori tes 

P,;xE? . 

-+ -L 
P \ 

4 

213'2" 593-4 Barren 

2' 586-9 2 Triorl tes Hystrich- 
pollen, osphaeri- c 

ml ticelled dium sp. 
fungal spores. “3 

7'10" 600-3 Monosulcites 
minima ? c 
Cookson. $- 

28'2A 607 Deflandrea ’ f 1 spa cf. c L? 
cretacea. ? 

4711' - 4719'5" 604-6 Barren : . . s 
5 . 

Dating of the samples is made difficult. by the paucity of 
microfossils, but sufficient diagnostic form8 are present to 
establish a Tertiary age to at least 3437' and probably to 4673' 

At this latter depth Hystrichosphaeridium species co-exist with 
multicelled fun&al spores more characteristic of Victorian Tertiary 
sediments. 

.However, in this same zone of marine sedimentation a damaged 
Deflandrea species comparable to D.cretacea Cookson, was isol<ated, 
which is irjdicative of the Upper Cretaceoua. Hence In the geological 
column s8dimentS below 4673’ have been recorded on a query basis 
prior to further sampling which is proceeding. 

Portland Ho. 3 Bore. 
Locality: I?. Portland. 
Spudded int 
Depth: 5638' Surface Level: 16’ 

Lack of time has enabled preparation of only one sample from 
Portland No. 3 Uore. 

At 5278' - 5286'6" a microplanktonic organism comparable with 
the genus Palaeoglenodinfum Deflandre and Cookson, was isolated. 
If classification within this genus is confirmed this horizon 
probably falls into a zone of marine Upper Cretaceous sediments, the 
vertical extent of which must be established by further sampling. 
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Belfart IVo. 4 Bore& 

Loaallty 8 P, Belfast, Township Port Pairy 
8pudded iat 3.4.59 
Depth t 5521’6” Surfaoe Level: 

. 

On the uompletion of drilling at Portland the Emsco,Rlg was 
moved to Pokt Fairy, whom three shallow hole8 had been drilled 
many year0 previously. A full quantitative and qualitative 
micrOfoss study was envisaged; but arrival of oore from later 

-..- hole8 for urgent palaooatologioal determination prevented this. 
However it would 8tlU be the most oomprshensively sampled, of all 
the Western Distriat drop bomb. The slide8 examined are described 
below. From these hundred odd slider many microforsils hatro beon 
isolated and individually mounted@ 

wart 4 SallJAlnRs~ 

D e p t h Depth Differenoo Slide a080 

3777'-3787' 779-84 Proteaciditer parwar 
Cookaron & Protaaaidites Tert- 

4492’6” W-7 
2' 

4494'6" 612-4 
I’ 

4495’6” 

4496’6” 152'6" 608-11 

4649’ - 4649'2" 

4649’6” - 
4549’ lo!! 

4550'6" 
4650'8" 

4652' 

4654'2" - 
4654'6" 

6" 
622-5 

618-21 
1' 

677-9 
4" 

8" 703-6 

1'4@ 674-6 

660-7 
2'2" 

410'6" 707-12 

We 
Di & Tri wfnged 
Podooarpaue+yathiditea 

w* 

iiy8trichO8- 
phaeridium 
heteracan- 
thum 
Doflandrea 
cretaaea 
Cookson 

lary. 

Harlne 

Proteaciditea 8~. iather 
barreri 

Triuaccat e Podocarpaaeao 
Lycopodium~sporites 
auatroclavatidites, 
Cookaon. 
Tri8aoaites(noa mioro- 

teas) 

Proteaciditas ap. 1 
Cret- I 
aoeou8 

Deflmdrea oretauea 
Dinoflagrllates. 

Hystrichosphaeridiun of. 
polytrlohum Valensi 
Hyrtrioho8phaeridium rp, 
Hyrtrichoa.heteracanthUn 
Defl. & Cookoon 
Hy8trioh. na& 1 dr 2 

Fromea of.anphora 1 
Eisentaok 1938,Wyetrioh.) 

0.8. 
hmy Hy8triohOS. Sop 



D e p t h Depth 91 ide 6 -. Mar0 - h&lo 
Differenos lor. Plautae Plankton m 

c5065* - 5072 

5343' 

5346' 

5'346'6" 
cj7,cjo' 

5351' 

5352' 

5352'6" 

5353' 

5353'4w-5353'9m 

5354c6" 

5504' 

5510'.5520' 

5520' 

5521'6w 

27' 

6" 

3'6" 

1' 

1' 

6" 

6" 

4" 

ga 

VW' 

6' 

m 

1'6" 

685 

642-6 

647-51 

715-7 

632-5 

713-4 

680-l 

721 

722 

718-20 

629-31 

682-4 

636-41 

656-9 

652-5 

Barren 

Oyathidites sp, 

Pen irrolat ed 

Cloatriaosisporites auatra- 
liM8i8 Cookson ai 

A glance at the geologiaal column for this bore lahowa that the 
Tertfary/Crotaaeou8 boundary ha8 not been defined. Samplings 
originally taken lndiaated on lithologiaal grounds that thir 
boundary would be well covered e but 8UbSeqUent miarofosaila examination 

ha8 revealed thicker Cretaaeous 8edirnent8 than expected. 

From 4492 - 4654 feet marbe sediment8 contain charaoteristla 

- Upper Crcataaeour microplankton a8 listed, a8 well ,918 a number of now 
forma, 

A large number of opeufmea8 of the genus Hyrtrichorphaeridiu 
are new to Australia, and 8pecifia identification8 of these io 
proceedlnge 

Laak of contlmours aorlngr prevented determination of the full 
Wrtioal extent Of thi8 gone, but at 5065’ ramplingr were barron. 100 
indioatioar of marine 8edimentation wore found belov this depth and 
mioroflorar vere generally depauperate, except at 5354' where 88 
richer microflora wa8 aharaterioed by large number8 of 
Ciuatrioori8poritea aurtraliensir Cookson, a trilete spore 
oharaateriaad by narrow ridging of the exospore running pardlol to 
the spore vallrr. This zone Is vrry llmited verticmlly. Barren 
eandstoner and arkosss sampled below thir horizon oontain little 
other than a few fern .rpores with long (bsogoia-Terthry) the range 
indicating non marine aonditlonr of 8edinentationo 



J-&t Campbell Bore. 

Locality: P. Paarat te 
Spudded in: 
Depth: 5965’ 
Bore Nor Frame Broken iii11 Co. Pty.Ltd, 

Pt. Campbell No. 1 Bore. 

This bore excited much public int&est when natural gas began 
to flow under pressure in late December 1959. 

-_ Core samples fomarded to this Department were examined (see 
Unpublished Reports, Vic.Mines Department 1959/7$and 94) but 
a thorough sampling schedule is only now under wayI as vork on the 
Dalfast No. 4 bore held up the study of the Port Campbell material. 

However, work has proceeded to the point where only JMfast 
No, 4 has been more thoroughly sample$. 

Samplinqs.have not yet been extensive enoucfh to define the 
Tertiary-Cretaceous boundary, but this occurs above 4754' and below 
3450'. See Table below. 

Port Campbefl. 

Depth. Depth Slide Hicre - Fossils. 
Diff. Nos. Plan tae Plank ton Age. -4 

‘3450’660’ 
1294' 

4754' - 6' 

4756 - 8’ 

4750' - 60' 

4760’ - 2’ 

4862’ - 4' 

4864' - 6' 

5018' - 20' 

5020' - 2" 

5021' 

5026’ - 8’ 

5028' - 30' 

5223' - 5' 

2’ 

2’ 

2’ 

100’ 

2’ 

152' 

2' 

- 

5' 

2' 

193’ 

2' 

723~8 

754-6 

1 
1 
1 

751-3 1 
746-50) 

1 
744-5 1 

1 
785-9 

1 
790-8 
828-31 1 
799-804) 

1 
805-10) 

881-5 ) 
) 

&-) ) 1 
arat- 
ion ) 

819-27) 

Proteacidi tes sp. Deflandrerr ) 
cre tacea ) 
Cookson ) 
cf.Fromea ) 
sP* etc 1 

1 
1 

1 
DinoflaEellates, & Micro- ) 
Plankton ui th Genus 
Liys trichosphaerid&um 
characteristic 

cont....‘l/- 

Tertiary 

M 
a 
r 
i 
e 

U 

p” 

; 

c . 
r 
e 
t 
a 
C 
c 
0 
U 
b 



Depth. Depth 
Diff. 

Slide Nos. Were - Fossils 
Plan tae l’lankton 49 

5225’ - 7’ 828-31 ) 
2’ 1 

5227’ - 9’ . I , ,. 2’ 
5229’ - 31' 

431' 

5662’05663’ 
6” 37'6" 

5701' 
5' 

5706' 
224’ 

2’ 
5932’04’ 773-8 

832-41 1 

842-49 j 
) 

740-3 ) 

811-8 ) 

Dlnoflagellates, & Xicro Marine 
plankton with Genus 
Hystrichosphaeridium 1 Upwr 
Chatiacteristic 1 

) Cretac- 
8OU8 

1 
Barren 1 

1 
) Pre- 
) domin- 
1 atety. 

Cimtricosisporites austr-) 
aliensis, Cookson, Podoc- 
arpaceae 6 tc. 1 

Deflandrea) Non 
cretacea ) Marine 

Clngulatisporitea, 
Podocarpaceae 

At 4754' a zone of marine Upper Cretaceous sediments character- 
ized by mlcroplankton of the genus Hystrlchoaphaeridium and other 
forms extends to at least 5231’. 

No corings were available from here to 5662' where preparations 
were barren. 

This depauperate zone extends to 5706’ where the sporomorph 
Cicatricosisporites australiensis appears. (Cf. Nelson and Belfast 
bores). Al though this latter is confined to a narrow horizon here 
the aypearance of the Dinoflagellate Deflandrea cretacea at 5930’ show6 
that theA&&&?~~~%?rine 8~8 hnd not finished, although the 
large nuzber of plant macrofossils (Teeniopteris spatulata Oldham and 
Morris, Ginkgoifeo sp. and Articulated stems) indicates that these were 

. more in the nature of estuarine or brackish lake deposits. 

cont.... 



Locality : P. Tlmboon 
Spudded In: Cctober 1959 
Depth I 3691’ Surface Levelt 315' 
Bore ‘No : 5 

Sampling of the Departmental water bore at Timboon has of 
necessity been rather perfunctory, and is listed below: 

Depth Depth Slide 
Diff. NOS. 

Micro - Fossils A 43 e 
Plantae Plankton 

21&2'-98! 850-5 

94’6” 

3286'6" -97' 856-8 

3407'010 867-74 

3500'-4' 
x# 

3562'4 738-40 

3680'6".3691' 8 59-66 

tiothofagus sp. Podocarpaceae Tert- 
Proteacidites sp.Pt.eridophyte iary 

spores. 1 

Triorites sp, Generally depauperat e 

Podocarpaceae. Dinoflagellates ) 
Cicatricosisporites australiensis)Marine 

~UppLc 
crc+-Lecous 

Cicatricoslsporites australiensis 
Tricolpitea. Podocarpaceae 

I 

Barren 

Cicatricosisporites australiansis i 

p:.d-kkw 

‘7 hen- Pm-cl e 

I_ 
.l’i, 

Further sampling is proceeding 

A Lower Tertiary microflora at 2192' is characterized by 
Nothofagus pollens and the Tertiary-Cretaceous contact Is between 
this depth and 34071 where Dinoflagellates and the sporomorph 
Clcatrlcosisporites occur. 

At 3691' this latter is still present, whilst no Dinoflagellates 
have been observed under 3504'. This wide, (3407'.36919, zone with 
Cicatricosisporites in abundance is in contrast to the other deep bores. 
&low 3504’ ($!e JC&m-iS Q;rc pCCdblU_;?-Tly norz- bnn(M’;ee . 

The absence of Hystrichosphaeridom microplankton also points 
to some interruption to sedimentation between Timboon and Port . 
Campbell in particular. The absence of Hystrichosphaerideans may be 
explained by the very intermittent samplings, but their absence from 
the 32861-3297’ sample indicates that any Hystrlchosphaeridean zone 
that does occur is very restricted. 

Upper Cretaceous marine beds are much less extensive at Timboon. 



Summary , 

Microfossil examination has enabled the delineation of an 
Upper Cretaceous marine zone and has been particularly useful in 
separating Mesozoic and Tertiary sediments which are lithologically 
similar. 

Correlation shows Lhat the Timboon bore with much thinner 
_ Tertiary and Upper Cretaceous marine beds presents a problem in 

structural. ~eolo;~y. 

It is to be noted that the introduction of Cretaceous Stages 
to the sediments has been avoided, as the Systematics of the 
pertinent microplankton and microfloras are not yet fully known. 

The pre-Upper Crotaceous sediments are %hose which have hithertoo 
been mapped as Jurassic and described as Lower Jurassic (Medwell 1954). 

Much of the Gippsland Mesozoic non marine sequence has been 
determined as Albian (Lower Cretaceous), or a little older, by Cookson 
and Det tman, but as no final correlation has been made betweed these 
and the Westarn District sedimerlts the term “Pre-Upper Cretaceous , 
predominantly non marine sediments” is used. , 

Work is proceeding on a qualitative and quantitative 
investigation of the microfoasils to elucidate the problems discussed 
above and help make clearer our picture of the stratigraphy of the 
Western District Tertiary and Mesozoic sediments. 
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