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INTRODUCTION ' 

This investigation wasconducted on behalf of ESSO 

Exploration Australia (the operator) and Haematite Explorations 

Pty. Ltd. (the permit holders). At their-request the section 

has been examined in detail in order to establish a standard 

foraminiferal sequence for further correlation in the off-shore 

Gippsland area* The geological staffs of both companies gave 
. 

the author considerable assistance ‘and complied to requests 
\ 

regarding sampling. 

Sample Detail: The well was drilled in 150 foot of water, some 

15 miles south of the Gippsland coastline. Rotary cutting 

samples were submitted from the foot of'the surface casing at 

780 feet to total depth at 8,701 feet. Rotary cutting contamin- 

ation was minimal between 780 feet and 4,300 feet apart from the 

interval 3,050 feet to 3,200 feet. Below 4,300 feet contamin- 

ation was sporadically heavy down to 8,400 feet. It is noted 

that the 13gjcasing was set at 2,974 feet and the 98 casing at 

6,081 feet. Much of the contamination below 4,300 feet came from 

the interval 3,400 to 3,500 feet where a "wash out" was noted on.. 

the "caliper log? 

Eighteen cores were recovered'and these were slabbed at 

the well site, so that a complete secti'on of each core was . 
received. The position of cores from 1,000 feet to 4,000 feet 

is shown ,on Fig;1 . 7 
The da&n for all sample depths was the rotary table given 

as +31 feet I+S.&... All depths discussed here are those shown. 

on the submitted samples and no adjustment has been'made on E-log 

interpretations etc. 

All cores were sampled at 2 foot intervals and cutting 

samples were examined every 50 feet with reduction of sampling . . 
interval where necessary. Normal microfossil preparation'tech- 

niques were employed. Prepared samples were exhaustively hand- 

picked for foraminifera, and other microfossils, If good faunas 
. 

were found the f'ossils were sorted on to grid slides before 
., - 
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specific determ ination of foram inifera was conducted. A  com- -' 

.prehensive distribution chart of som e 300 species Was assembled 

and this was later abridged to the form  shown on Fig,70 Where 

specific identity was dubious or new species suspected, species 

numbers were applied t&d” representative specim ens were m ounted ~ 
on species slides. . 

THE FAUNAL SEQUENCE 

i 
Cores 1 to 8 contained Tertiary foram inifera and the new 

species was recorded down to 3,800 feet. The new fauna at 
_ ,, 

3,800 feet is regarded as uppermost Eocene, so that the Tertiary 

foram inifeAa1 sequence extends from  above-780 feet (= first 

sample) to the vicinity of 3,800 feet. No aider diagnostic 

faunas were found, although a sample of core 16 (sample interval 

6,450-l. feet) contained a sparse fauna of m inute, nondescript 

rotalid forms. This'fauna was not found in any other of 10 

samples examined from  core 16. 

In recent years several Tertiary sections in the Gippsland 

Basin have been studied in considerable detail by foram iniferal 

workers. , Jenkins (1960) studied the Tertiary planktonic fora- 

m inifera in the Lakes Entrance Oil Shaft; a vertical, hand- 

sampled section. Carter (1964) built'up a composite sequence, 

consisting of both'outcrop and bore material from  the Longford, 

Bairnsdale and'lakes Entrance areas. Carter's work is an 

application of his fauna1 unit scheme, which was based on the 

Aire Coast sections in Western Victoria (Carter 1958a). Wade 

(1964) has subsequently discussed the Tertiary planktonic fora- 

m iniferal zonation in southern Australia and has co-ordinated 

the work of Carter and Jenkins. 
, 

l  

This previous work provided a firm  basis on which to 

establish a foram iniferal sequence, for the Gippsland Shelf No.1 
. 

Well. However Carter, Jenkins and Wade all use the first 

appearkmce of forms  in ekolutionary sequence. ‘Theoretically 
. 
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this is the ideal approach as it is in the direction of evolution, 

that is "up-sequence? But sub-surface sections are drilled . 
ndown-seq,uencef'. Where rotary cutting have / to be used for bio- 

stratigraphic determination, the first appearance of a species 

is the only reliable point in its range, because of rotary 

cutting contamination. This first appearance is 'in fact the r 
level of extinction of the species in the section. Obviously 

the "up-sequence" schemes have to be adapted to a "down-sequence" 

approach. 

The author has beeri working on this problem for several 

years, especially in regard to the on-shore Gippsland Basin. A 

lessJempiricaldown sequence approach has been tested by using 

the range and points of fragmentation and bifurcation in a 

number of linearly evolving species groups. The planktonic 

series discussed by Wade (l.c.) can be utilized by this approach. 

The classic Orbulina universa lineage poses difficulties in that 

the globular shape provides almost maximum bouyancy and may be 

constantly recirculated as a mud contaminant. 

Uvigerinid and bolivinid forms are common in the Gippsland' 

Shelf sequence, though they are not common on-shore, apparently 

for environmental reasons. Vella (1964)has stressed the sign- 

ificance of linear development within these groups in the New 

Zealand Tertiary. Similar, though not identical, lineages 

are recognized in the Gippsland Shelf sequence and these lineages 

have been detailed. It is thought that the bolivinid and 

uvigerind lineages will be important factors in correlating 

subsequent Gippsland off-shore sections. 

(i) Gippsland Shelf No.? Tertiary foraminiferal sequence:- 

Vertical distribution of species groups will be discussed 

down sequence with reference to summarized distribution of selected 

species as shown on Fig& 

: 



(a) Planktonic species - Little change in the [ 
; 

Globigerina spp. till 3,400 feet where &euapertura first I g ; 
appears coinciding with the virtual disappearance of G.woodi z -- i 
and g.apertura+euapertura clearly develops from &ampliapertura f -. g 
and this latter form is present below 3,700 feet. The apparent i 

! 
lineage is &Bmpliapertura -+&euapertura -+&apertura (8.L). ' 

. g 
Jenkins (1960)'shows that G.woodi replaces &euapertura, and 

g 
-- i 

he includes'(pers.comtn.) &apertura (s.1.) within _C.woodi. t 
f 

Y;ade (1964) does not recognize g.woodi and uses &apertura. . t i 

The author feels that the two species can be distinguished and t 5 

that Gwoodi is not in the direct &ampliapertura -- apertura 
t 

-- k 

lineage. 
B 
I 

The closely related species g.linaperta and g.angiopora 

appear in association below 3,800 feet. In New Zealand the J 
I 

range of the latter extends higher than that of the former I B 
(Hornibrook, 1961). - 

Most members of Blow's (1956) Globigerinoides jriloba - i 

Orbulina @versa bioseries are present in the sequence. 
b 2 

Orbulina universa is present in core’s 1 to 5, whilst $suturalis ! $ 
is present in cores 6 and 7. 

i 
Such a distribution would be 1 

. 
anticipated. : However below &ore 7 there is no verified record- 

I 
i 

ing of ~.trak3itoria, (&bisph.er@ or g.triloba, although Blow 
ii 
; 
* 

shows these species to be ancestral to &suturalis and would u 

be expected to occur below $suturalis. As subsequent authors, : 
including Carter, Jenkins and Wade, have substantiated Blow's L 

(1 

bioseries, it ‘can only be concluded that the lineage is ’ . ; 
interrupted in this section before the initial appearance of 

, 
the mature form of g.triloba. The immature form of &triloba ' 

(either @triloba i mmatura or Globigerina wood1 connecta 

Jenkins) is present below' 3,080 feet. 

Globorotalia spp@ do not occur above 1,060 feet. The 
highest occurring speciesara mainly the keeled forms referable 
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to &menardii. g.mayeri is not present above.?,700 feet and 
. ; '. . 

~.*b&r&a'nensis and G.conica is not above 2,300 feet, This is m-' 
.;h';$.'~~~ecific distribution pattern shown by Jenkins (1960) and . L _-I_ LIl. ( .'- ,', f- - .<-_- ,.. ~ 
all thege species are within range of Orbulina universa and 20 

sutularis. -- Wade (1964) places &barisanensis and g.menardi\i r 
moitumbida within the g. fohsi l+neage so that the latter replaces 

the former as is demonstrated &this section, The presence 

of g.lenguanenais near the top of the range of Qnayeri and 

well above the top of the range of &bariaanenais ia consistent 

with the findings of Bolli (1957) in Trin&dad, 

Below 3,400 feet g.opima opima and &extans are associated 

with the coarse pored &testarugoaa not present till 3,540 feet 

and becoming more abundant down the section.' These three forma 

show a relative distribution in agreement with Jenkins (1960). 

The Gippsland Shelf sequence reaches the top of the range 

ofChiloguembelina cubenais at 3,540 feet with rare Guembelitra 

sp. below 3,800 feet. Although this order of occurrence is 

similar to that in Trinidad and New Zealand, it *is the reverae . 
of Wade's (1964) observations for southern Australia, 

(b) Bolivinid species s/ - Four lineage'of bolivinids are : 
recognized in the sequence. 

One lineage is within a group of elongate forms which 

exhibit thickening and initial widening of the test, accompanied 

by peripheral rounding and facial flattening. The ultimate 

form, Bolivina sp.2 is preaent down to 2,160 feet and its range 

overlaps the thinner, more tapered 2. sp.8, which is recognized 

at 1,900 feet. 2. sp.8 is not encountered below 2,700 feet; 

A probably related form, B, sp.12 occurfi below 3,300 feet. There 

is an apparent gap in the lineage. 
_. 

An outstanding element of the higher part of the sequence' 

is a robust keeled bolivinid referable to Bolivinita, probably' 

eomwrable with &c.o~aress~ of the New Zealand upper Tertiary, 
. . 
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This form is present ,down to 1,600 feet and a less strongly 

carinate form, &’ sp.2, ‘replace6 it. The chambering of g. 

sp.1 and ap,2'is similar~to 'that of Bolivina sp.2 and the less 

carinate nature 'of Bolivinita Sp.2 suggests that the Bolivinita 

sp.2 -- sp. 1 lineage'branches off at the fragmentation level . 

( ie. 1,900 to 2,100 feet) of the Bolivina sp.8 A- sp.2 lineage. 

This Bolivinita lineage is obviously parallel to the B, 

quadrilatera lineage in New Zealand, but Hornibrook (1953, p.440) 

suggests that the New Zealand group were immigrants and he does 

not indicate development from a Bolivina stock. . iI 
Bolivina sp.1'i.s a compressed elongate form with carinate 

later chambers and raised sutural ribs. Below 1,500 feet; the 

broader, more triangular form 2. sp.4 is present. A similar 

form, g.sp.9, with elongate ribs occurs below 2,300 feet. These 

three species are'within a definite linear development. The 

range@overlap of species, 
l 

though broad, is significant, 

Below 3,540 feet, the Bolivina pontis to &anastomoaa 
.- - ~- group is recognized. The former is clearly distinguished below 

3,800 feet. The development is similar to that described by 
. Hornibrook (1961) and Vella (1964) from New,Zealand. The highest ._. . . . 

I appearance of $anastomosa is stratigraphically lower than that 

recorded in New Zealand and slightly lower than other Gippsland 

Basin sections, Vella (l..c,) shows that &affiliata ia the- 

descendant of' &anastomosa and that the lineage may be surviving 

as &robusta. z.affiliata is not' recognized in the Gippsland 
I  Shelf aequerice, but the Bolivina sp.9 to B. sp.1 lineage exhibits 
, 

I 
aimilarities to &robusta. , , 

" (c) Uvigerinids - Vella (1961 and 1964) has made an 

extensive study of New Zealand uvigerinid lineages. Vella's 

approach is to place.the species of one lineage within a distinct 

higher taxon. This had lead to the erection of a number of new. 
3 . 

@;er 
iS 

ani 

ret 

apt 
at; 

reg 

Ve: 

co1 

Wi- 

ta 

OU' 

UV 

fo 

la 

ai- 

at 

ah 

WI 

at 

th 

Pr 

wi 

Gi 



strongly 

ng of 2. 

nd the leas 

e Bolivinita 

t ion level 

p. 2 lineage. 

eB -2 

(1953, p.440) 9 
and he does 

ith carinate 

IO feet; the 

1 similar 

feet. These 

3nt. The 

u+% 

istomosa 

;uished below 

icribed by 

The highest 

tr than that 

T Gippsland 

: is the 

be surviving 

Gippsland 

eage exhibits 

made an 

Vella’ s 

in a distinct 

umber of new 

.  .  
I  

I  

7. / 

genera and sub-genera within the family. Uvigerinidae. This 

is the modern taxonomic approach, yet Vella’s proposed genera 

and sub-genera have not been generally acoepted and probably 

require greater verification, especially with regard to 

apertural and internal chamber ‘characteristics. Also Vella 

stresses the endemic nature of his species. For the above 

reaaons, the author has refrained at this stage from using 

Vella% nomenclature? . The author has generalized the generic 

concept of Uvigerina, butwil.1 attempt to place numbered species 
I 

within Vella's 'lineages; that is within his proposed higher . 
taxa. 

The Hofkeruva (TriRonouva) group which are common through- 

out most of the TertSarysection. The first form 'encountered, 

Uvi,~erina 8p. 1 , is elongate and moderately costate. Subsequent 

forma (down section)are 1,' sp.2, 1. sp.4 and & ap.8, The 

latter apecies~ia markedly triangular in cross-section and very 

similar to the New Zealand species'g!miozea. This form appears 

at 2,300 feet and is still present at 3,000 feet. The general 

shape and plate'like costae of the large 1. sp.9 suggests affinity 

with the New Zealand species'~~dorreeni. As p. sp..9 is present ' 

at 3,080 feet -and &sp.8 persists to.at least 3,000 feet, then 

there is apparent disruption of Vella's (1961, Text fiig.3) * , 
proposed lineage if &sp.8 3 "_U~.miozea and &sp.9 ~'"~Ydorreeni. 

-_U.at.‘j, 1. sp.7 and &s&&are all hispid forms probably 

within the genus Neouvigerina as explained by Vella. ,The three 

Gippsland shelf species do not appear related. 

i 
(d) Gyroidinoides - a definite series d,f the $zealandica * 

. . 
group is recognized in New Zealand. g. sp.1 and 2. sp.2 appear , 
unrelated to this group. But below 2,200 feeit there ia a form, E' \ I L rl 
G. sp.3, which resembles & subzealandica, wh@st,below 3,080 ; II ;; 

II 
feet it ia replaced by the more angular form g.,pa 

""i 
equaling 4: it 

'h 
g.zealandica (8.8.). This is the New Zealand order\&9 occurrence I ’ .:: 

‘3 
although Hornibrook (1961) shows that the ranges. of th& two species 

j/ 

\ 
’ I! 

t I’ 



(e) Cibicides - Lineages within this group probably 

exist in the’section but have not been studied. Common 

specie8 down to 2,700 feet include &ggnorum, C-.mediocris, 

$subhaidingeri and $vortex. g.victoriensis is not recorded 
! P 

till 1,500 feet and it8 presence below 3,080 feet may be due to 

contamination. &vortex probably forms,a, lineage group as a 

5 'vortex form B' can be distinguished below 2,400 feet. There 

is a marked change in the Cibicide8 fauna at 3,080 feet, 'with 

the appearance of C-.brevolalis,'&perforatus and s.novozealandica.' 

This change is anticipated from Carter'8 (1964) and other; 

Gippsland sections. 
. 

(f) Elphidium - The order of occurrence of the five 

recorded specie8 OfElphidiumare of significance, as four of 

them retain the order as recorded by Carter (l.c.),'although J$.. L 
crespinae would be expected to range higher. The fifth species, 

&arenea (syn. Discorotalia arenea Hornibrook), is a neHi record- . I 
ing forVictoria, but is of limited range in New Zealand. ' 

(ii) Biostratigraphic units for Gippsland Shelf No.1 sequence:- * . 
From the above discussion it is now possible to subdivide , 

the sequence into a number of biostratigraphic units,'which are . 

comparable &Ah previously established biostratigraphic units,. 
,_ 

but are not~bompletely'equivalent to previous schemes, a8 by 

necessity this scheme is a "down sequence" scheme., The bio- ' ' 
I stratigraphic units applied are named Zonule8 as they comprise" 

associations of species.of various foramin~iferal groups and are 

intended only for purposes of local correlation., 
; 

Zonule A - ? to 1,060 feett A8 samples were not collected 

above 780 feet, the top of this Zonule is not lrnown. The .' 

complete absence of Globorotalla spp. identifies it but this 

absence is probably due to environmental factors. The only 
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specie8 restricted to this unit.18 Uvigerina 8p.l which 
obviously develops from p. sp.2 in Zonule Be 
Zonule R - The highest ranges of 

Globorotalia acostaenasis, C&menardii moitumbida, miocenica 
and praemenardii are within this interval, but these species I 
could easily range higher in other aectione. The related 

species Rolivina sp.2 and & 86.4 overlap in range, Bolivinita 

sp.1 is a88OCiated with Rolivina sp.1 and characteriaes this 

unit, although both species do occur rarely in the,higher unit; 

The hispid Uvigerina Sp.3 appear8 limited to this unit, and 

Cibicides victoriensis does not range above the ba8e of the unit, 

Zonule C - 1,700 feet to 2,300 feett Marked by the highest 

appearance of Globorotali-a mayeri and the limited appearance of 

, g.lenguaensia. Within this unit is the fragmentation of the 
Bolivina sp.8 to sp.1 lineage with bifurcation to the primitive > I 

.w- !I 
Bolivinita sp.2. Thehighest appearance of Uvigerina 0p.4 

overlaps I.J. Sp.2 and the hispid form 1. sp.7 does not range above 
1 the base of the unit. The rangee of such species as Elphidium 

pseudoinflatum, Gyroidinoides sp.2 and 2. sp.3 extend upwards 

into this Zonule and Textularia ap.3 appears limited to it. 
Zonule D - 2,300 feet to 2,700 feet: Characterised by the 
highest appearances of Globorotalia barisanensia and ,It,conica, 

The two core8 within this interval contain few &&iina jlniversa, 

though higher in the eequence this form is abundant. Boliving 

sp.9 is restricted to this unit and clearly develop8 into“ 

Bolivina 8p.4. The uvigerinid fauna consists mainly of the 
hispid Uvigerina sp.7 and the triangular 1, 8p.8. Elphidium 
arenea is restricted to this unit. 

Zonule E - 2,700 feet to 3,080,feet has sparse faunas through- 
out, apart from obvious contamination below 3,050 feet. Except 
for Haplophragmoides cf. paupera, all 8pecik8 recorded occur 

higher in the sequence. However the eonule’criteron is established 
. . . . . , ’ 

1: ,! 
.‘. 
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o n  co re  s a m p l e s  wh ich  c o n ta in  O rbu l ina  sutura l is  wi thout  * 

assoc ia ted  &un iversa .  Just  a b o v e  th is  Z o n u l e , co re  5  c o n ta ins  

ra re  Q .u n S v e r s a , whi lst  $ s u tura l ls  Is m o r e o o m m o n . ' Thus  

2 ,7 0 0  fe e t is ta k e n  as  th e  leve l  o f ini t ial  a p p e a r a n c e  o f 

H a p l o p h r a g m o i d e s  s p p . a re  c o m m o n  wi th in  th e  Z o n u l e . 

A  is igni f icant  fe a tu re  o f th is  Z o n u l e  is th e  p r e s e n c e  .o f 
.! 

horn  Lep idocgc l i na  sp.  G y p s i n a  sp.  a n d  A m p h i s te a i n a  sp,, wi th 

d e c a y e d  i f ragments  o f b ryozoa.  T h e  s e d i m e n t is a  s a n d y  o n e  a n d  'j \ 
is n o t c o m p a r a b l e  wi th th e  typical  V ic tor ian lep idocyc l ina l  . 
l im e s tones(ex .  th e  G l e n c o e  L i m e s to n e  o f G ipps land) .  Fur thermore  

Car ter  (1964) ,  d e m o n s trates th a t O rbu l ina  sutura l is  a p p e a r s  a b o v e  

a n d  n o t in  assoc ia t ion  wi th Lep idocyc l ina  sp.  in  V ictoria. It 

is cons ide red  th a t th e s e  Lep idocyc l ina  l a n d  o the r  la rger  fo ra-  
I&  M L K  r- /es  P  

m ini fera a re  der ived, '  
1  , 

Z o n u l e  P  a n d  G  a re  m iss ing in  th is  s e q u e n c e . A s  a l ready  s tated 

th e  G lob iger ino ides  t r i loba -- O rbu l ina  u n $ .versa b ioser ies  is 

in ter rupted b e fo re  th e  a p p e a r a n c e  o f th e  m a tu re  fo r m  o f $ t r i loba 

a n d  is r e c o m m e n d e d  wi th $ s u tural is. l  T h e 'tw o  s igni f icant  -.- - ._  _  --. - -.._  . _  _  - 
m iss ing e v e n ts a re  th e  a p p e a r a n c e  (up -sequence )  o f & tr i loba * . 
a n d  o f g .b ispher ica .  It is a l so  n o te d  th a t severa l  bo l iv in id  a n d  

uv iger in id  l i neages  a p p e a r  to  b e  in terrupted.  M o r e o v e r  f resh . 
spec imens  o f L e p i d o c .vcl ina spI  a n d  o the r  la rger  fo ramin i fe ra  a re  

n o t p r e s e n t, a l t hough  th e y  w o u l d  b e  e x p e c te d  i m m e d i a te ly  b e l o w  

& s u tural is.  

T h e  a b s e n c e  o f th e  e x p e c te d  Z o n u l e 6  F  a n d  G  ind icates  a . 

h ia tus  wi th in  th e  s e q u e n c e . 

Z o n u l e  H  - 3 ,0 8 0  fe e t to  3 ,4 0 0  fe e t - Desp i te  c o n ta m i n a tio n  

d ,o w n  to  3 ,2 0 0  fe e t, th e  fa u n a  is impress ive ly  di f ferent.  

G lob iger ina  a p e r tura,  G .woodi ,  a re  stil l p r e s e n t wi th i m m a tu re  -- 
a n d  d u b i o u s  spec imens  o f G lob iger ino ides  tr i loba. A t th e  to p  

o f a n d . wi th in  th e  Z o n u l e , such  fo rms  as  C ib ic idea  brevo la lhg ,  

$ p e r foratus,  & L n o v o z e a l a n d l c a , Uv iger ina  sp.9,  ,V . sp.10,  ,U.sp.ll, 
. . 
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Astrononion centroplax and Anomalinoides vitrinoda, 

Arenaceous species. are common with Textularla spp.) Dorthia , 

spp., Haplophragmoides spp. and Karreriella sp. The, appearance 

of Karreriella sp’ and HaplophraRmoldes rotundata within the 

unit may be a biostratigraphic rather than a purely environmental ( 1 

feature, as these two species have not been noted at,relativecy‘l 

higher levels in Gippsland seotions, 
. . 

1 

Zonule I - 3,400 feet to 3,540 feet - GloblRerina eurapertura I I 

is positively:” identified at 3,400 feet and &apertura and &wood1 . 
are both extremely rare. Globorotalla oplma oplma and G,extane (L- 
are rare though important elements of the planktonic fauna. 

The benthonic fauna IS similar to that of Zonule H, except for 

the p;esence of Vaginulinopsis glppslandicus and the arenaceous 
I 

Vulvulina sp. (probably reierable to the New Zealand y,pranuloaa). 

There is a rich arenaceous fauna. 

Zonule J - 3,540 feet to 3,800 feet - A strikingly different 

fauna due to the smsll eiab of specimens when oompared with the 
robust Zonule I fauna. The planktonio elemer& are similar to 
Zonule H apart from the presenoe of Globorotalia testarufloea” ’ ’ 1 . 
and Chiloguembelina oubensls. There le a ,notable &duotlon ‘in , 
specimen size of the benthanio, epeoles whloh also’oaour In the . 8 
two preceding ’ zonuleer. Arenaoeoue epeoiee ire rare@ The ! 

hinhest occurrence’ of Bollvlna anastoriio& and’the’arenaoeoue ‘\ 1 ‘t 
$Livincpsis cubenais ‘are noted at 3,540 feet. *’ 1 

Zonule K - 3,800 feet to ? - Fauna generally similar to Zonule 
I7 , but mixtures of Globigerina ‘eurapertura with the ancestral 

form g.ampliapertura and of Rolivina anastomosa with the anceotral 

form &pontis, indicate specific fragmentation in these two 

1. ineages . This level also contains the highest appearance of the . . . . 1.: 
planktonic Globigerina angipora and g.linaperta as weli as, the 

rare occurrence of Guembelitr~ up& 
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Below 3,800 -feet - No new species were found below this level 

and all cores were barren of foraminifera. Foraminifera were 

found sporadically in cutting samples'below 4,400 feet to 

6,000 feet, but all species are referable to those found in 

Zonule H and I. Obviously these foraminifera are contamination, . 
and the fact that Vulvulina sp. and Vaginulinopsis gippslandicus 

are, present puggests that the contamination came from the 

vicinity of,3,500 feet. 

CORRELATION OF GIPPSLAND SHELF SEQUENCE 

(i) Biostratigraphic correlation with other Victorian sequences: 

Comparison can now be discussed between the Gippsland 

Shelf No. 1 Zonule scheme and the biostratigraphic schemes of 

Carter (1958 and 1964)) Jenkins (1960) and Wade (1964). This 

comparison is summarized on Fig.1. 

Zonule A - appears to be in a higher position than the top unit 

of either Jenkins' or Carter's schemes; In fact none of the 

proposed schemes have a defined top.. The fauna of Zonule A is 

probably environmentally controlled.i 

Zonule B -- - is within Carter's definition of Fauna1 Unit 11 as it 

contains abundant planktonic fauna. The presence of Globorotalia 
. 

menardii moitumida and miocenica with the highest appearance ' 
of &menardii praemenardii within the Zonule and &mayeri at 

its base, is indicative of Jenkins' g.menardii moitumida Zone 

(Zone 11). 

Zonule C - the highest range of Jenkins' &mayeri supportb 

comparison with Jenkins i E.mayeri Zone (ione 10). The’ 
occurrence of &leneaensis implies that this is also Wade's 

G.maveri Zone.‘ - --- 

Zonule D --s - the base of the Zonule is designated to be at the 

initial appearance of Orbulina unj...erBa, thus this unit correg- 

ponde with the defined bane of Carter's Fauna1 Unit 11. This 



ow this level 

aminifera were 

0 feet to 

se found in 

re contamination, 

is gippslandicus 

from the 

torian sequences: 

? Gippsland 

.c schemes of 

3964). This 

unit is the equivalent of both Jenkins' and Wade's &universa . 

Zone and the presence of Globorotalia conica and &barisanensis 

are in agreement With'Jenkinsl findings. 

Zonule E - The presence of Q.suturalis without g.universa is 

the criterion of Carter's Fauna1 Unit 10 and Wade's suturalis 

Zone. This Zonule is probably within Jenkins' Zones 8 and 7. 

At this stage in the sequence, Jenkins' zonation is too subtle 

to be achieved in anormally drilled sequence. 

Zonules F and G - missing in the Gippsland Shelf sequence, but 

if present would contain the events of Wade's quadrilobatus 

quadrilobatug Zone (= Zonule G) and bisphericus Zone (= Zonule F). 

Carter has three units (9 to 7) and Jenkins has 4 (7 to 4) in 

this biostratigraphic interval, but in view of Wade's findings, 

it is felt that only two units should be reserved in this down- 

I sequence scheme. Carter diagnoses Fauna1 Unit 9 by the larger 

n the top unit foraminiferal association (including Lepidocyclina) and clearly 

none of the demonstrates its position relative to the planktonic sequence. 

of Zonule A is The author considers the association as one of the benthonic 

markers of Zonule F. 

- 1 Unit 11 as it 

I 

Zonule H - the apparent absence of Globigerinoides triloba 

e of Qloborotalia but the presence of~immature forms (?Globigerina woodi immatura) 

appearance ' with G.woodi i&indicative of Jenkins' &woodi Zone; This Zone -- 

&mayeri at 

itumida Zone 

supporti 

The- 

ileo Wade's 

) be at the 

: unit corres- 

t 11. This 

is the equivalent' of Carter's Fauna1 Unit 6. 

%o?Ylle I - The highest appearance"o‘f'Globorotalia extans and 

+pima opima with the positive appearance of &euapertura 

equates this with Jenkins ( Globoquadrina dehiscens Zone (Zone 2). 

This is the equivalent of Fauna1 Unit 5, but Carter's main . 
indicator, the adherent Victoriella conoidea is not present in 

this sequence. 

Zonule J - Chiloguembelina cubensis without Globigerina q 
linaperta ig the planktonlc criterion of carter’6 Fauna1 Unit 4. 

I 
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1  A lth o u g h  Car ter‘d id  n o t posi t ive ly  i d e n tify th is  uni t  in  

G ipps land,  h e  suspec ted  its p r e s e n c e  a n d  lately Hock ing  a n d  '<  I 
Tay lor  (1964)  h a v e  recogn i zed  it in  lim ite d  areas.  T h e  h ighes t  

a p p e a r a n c e  o f G loboro ta l ia  tes ta rugosa  c o n fo rms  wi th Jenkins ' ;  

lov iest  z o n e , b u t Z o n u l e  J  p robab l y  represents  a  la rger  b io -  

s t rat igraphic  in terval  th a n  th is  z o n e . Jenk ins  reco rded  on ly  

5  spec imens  o f k . tes tarugosa a t th e  b a s e  o f h is  L a k e s  E n t rance 
's; 

O il S h a ft s e q u e n c e , s u g g e s tin g  th a t th is  'w a s  th e  ext inct ion 
. 

leve l  o f th e  spec ies .  

Z o n u l e  K  - Carter 's  F a u n a 1  Uni t  3  is a t th e  to p  o f th e  r a n g e  

o f G lob iger ina  l inaper ta  so  th a t Z o n u l e  K  is p r o b .ab ly  a t th e  

to p  o f F a u n a 1  Uni t  3 . 

(i i) Cor8re la t ion  wi th V ic tor ian Tert iary S ta p e s : 

Car ter  (1964)  h a s  s h o w n  th e  re la t ionsh ip  o f h is  fa u n a 1  

uni ts  to  a  rev ised  V ic tor ian Tert iary S ta g e  Classi f icat ion.  

A s  th e  G ipps land  S h e l f s e q u e n c e  zonu les 'a re  e q u a te d  wi th 

Carter 's  fa u n a 1  units,  - then th e  zonu les  a re  m a d e  to  fit th e  

classi f icat ion, a l t hough  th e  a u tho r  d o e s  n o t cons ider  th e m  to  

h a v e  a n y  s ign i f icance ind iscuss ion  or  fu tu re  corre la t ion o f * . 
th e  s e q u e n c e . For  ins tance Car ter  d i f ferent iates th e  M i tchel l ian 

f rom th e  under l y ing  Ba i rnsda l i an  o n  a  fa u n a 1  c h a n g e  wh ich  

resu l ted  f rom sha l low ing  w a ter. W ith  rega rd  to  w a ter  d e p th , 

o n e  w o u l d  e x p e c t " fac ies s tep o u t I1  du r ing  m id-Tert iary tim e s  

f rom th e  p r e s e n t on -sho re  to  o f f -shore areas.  A s  th is  is ev iden t  

in  th e  recogn i zed  Ra i rnsda l ian  ( =  Zonu les  D  a n d  ?C)  it w o u l d  ., 

b e  e x p e c te d  in  th e  M itchel l ian.  R e c o g n i tio n  o f th e  M i tchel l ian 

c a n  on ly  b e  ach ieved  by  d e te rm in ing  u p p e r  M iocene.  Direct  

fa u n a 1  corre la t ion is n o t poss ib le .  

Cresp in 's (1943)  s tage  c lassi f icat ion fo r  th e  G ipps land  

3 ‘Jasi .n a p p e a r s  to  b e  a  m o r e  workab le ,  o n e , b u t is d e p e n d e n t o n  
: 

fac ies  wi thout  real '  b ios t ra t igraphic  cons idera t ion .  In  th e  , 
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Gippsland BaSi+, Creepin@ b&k did not suggest time? 3 “:a 
transgressive,&dimentatl& ‘whilst ai a’ppllaation of Carterf8 

fauna1 unit &&e’ did (” ai shown by Hooking and Taylor (1964). . a 
It is evident’ i&t ,&&in a’ s&me is in reality 8 rock . . ‘.‘. * 
stratigraphic o&and ‘will &.:discuseed later a8 8uoh. I ; 

L ..; I 
1 1 , 

(iii) Intercontinental cokrelationt 

The sequence can be discussed in te,rms of aoc,epted world- ? . a/ i 
wide division of the Tertieiry period,. w@ag! 8.-(1~&$4)-+ thorough’ ’ I ; / 

study of b&h the tiotual faunas and the9ma8eive Literature, .i.l 

has place!, the southern ‘Australian plantonio sequence within :- -. 
I /! 
il : ’ .* pi , . 

the framework of th’e .European Standard Stage ‘CZaselflaatlon. of 
ilf I 1 1 - 

the Tertiary. More recent overseas literature supports he’r- ‘I 
‘I 

contentions. Di$CUSSiOn on t&se matter8 will be,.limited to I 
ii 

comment on the ‘Gippsland Shelf s@quenOea 1 
Following Wad6 ) 8 evidence,, Zonule K Is obvl~~sly at $he 

top of the Eocene, Zonule J ls’lowerm~st Oligbosnq, whilst ’ I. 
Zonule I occupies ;the rest of the Ol+gooene (Chattian). I 
Glae$aner (1959) and Wade’ (1964) “both argue ‘that Oarter’e PaWal ’ , 

. ] I’ 8: , I 
, i 

Unit 6 can be oorrelated with ‘thd’Apultanian (lOWtlZ608t ~~00~~0) 
,’ 1 ’ 4 , , 1 r 

on it8 relative position in the iianktonig eequdnO@ bd thU8 the 
1 8 

Oligocene/&looene boundary,io beloi the ‘geneZ%tl O~O&OO Of the 
I * 1 

distinct tf~lobi~erinoidee form% . Zonule H is ooneidered ab L, 

basal Xocene. ’ 

The absence of Wade’s q uadrilobatus suadrilobatus Zone 
r’ 

( Zonule G) and bisphericus Zone (=,Zonule 0) Indicates the = 

absence in the sequence of moat of-thelower +xen~~(Btiigal&nj. !: . 
Wade places her suturalis%n~’ universa Zones within the Helvetlan ii , 1: _ r. - I: _- _L ._ -- - 2xl her ff,zia,yerim Zone within the Tortonian. Thus Zonul.ebm k-%o C 

me middle Miocene. : Wade’s mageri Zone is equated with Bo11i18’ a r . : _.. . . : 1. :*. -. ,. 7 I’* 
(1957) maveri Zone; which marks the highest appearance of ’ 7 ; : ‘,’ ; 

’ Globorotalia mayeri and the inooming of fi.m, %h& !’ 

. tcp of Zonule-C. is marked by the highest appearance of e.mayeri 
I 

I & and the presence Of ~.len#fUanensiS. ” Therefore Zonule8 B and A ‘: ’ “‘,. 
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are probably. within Bolli' menardii ‘Zo’ne and are taken to ! 
----Y .p. 7’ 

represent the upper Miocene. ” t , , ‘, _’ 

From studies of Carter, Jenkins and Wade, it can be con- * . 
eluded that a marine Tertiary sequence is present from the .L 

upper Eocene to at least the middle Miocene in southern ", -. 

Australia. ' In the case of the'cippsland Shelf No.1 Well a--. ‘ 

sequence has been 8hOWn which extend8 from the uppermost Eocene 

to highest Miocene, wi*h a break during the lower Miocene., . 

(iv) TranS-Tasman COrrelatiOn: 

The proximity of-New Zealand would suggest that correlation 

should be attempted with the Gippsland Shelfbequence. Jenkins . 

(pers,comm.) is currently working on a.correlation between the+ 
. “, 

NewZealand Tertiary planktonic sequence 'and that of the &akes . 
Entrance Oil Shaft. At this stage ddmment is premature, but 

certain features are obvious’. It would appear from the 

descriptions'of Hornibrook (1961) and Vella (1964) that Zonule8 

K and &contain Whaingaroan planktonic and benthonic faunas. 

A characteristic planktonic sp&%“ies of.the Whaingaroan is 

Globigerina reticulata which'may be'con-specific with Globorotalia 
,7*,, .?, ‘i’rjly within Ib?‘Lli S 

testa&osa. 
Eti;]Jx(l!? %[J1!i. c),! 1 *’ i?.tl*‘. :I I,‘,) 

Jenkins (1963) places "$he'Whaingaroan astride 
---; ;:. L-t th upper Miocene U I 

the ‘l&ene/Oligocene boundary, which, i.8 the already correlated 
.“;‘cJq studies of. Cz3l’siCT, ,Jc;iii i i1.i b ,~\i \{r~(! .i 11 ,(’ 1.1 t~f? C!i>l’~-~ 

position of Zonule’8 'K and J. Similarities also exist between '. 
;,ilLlt; a :gjl*ine TerTj.gjl-y SC;Ciilt:ij.*.; i.3 1~.~:.:- _ :. i‘~*i;:r i,ib( 

%hi”$\nktonic faunas of Zonule H and the Waitakian Stage which 
.> , . ,,,,,;zjle to ;ii; ]ca:;t l,,lJc l,li4yitj1d biitJCf.,.3, i . ,” 11: 

Jenci’ns (1964) suggests as the base of the Miocene. . . ,... I li . ;‘n t,kle case 0: tli& ti jr,,tto i+~,r:l b)r~, ! 1. :a,, i rir:; 1  LI ’ 

Another correlation is the fact that the New Zealand ., 

upper Miocene is characterized by the entry of Bolivinita spp: 
'0 13 r,,z!;it~st ~~~ioc, ;c:, wi t1-I t: * ,LJii (11: ‘.. . 

of the $quadrilatera Gp. Hornibrook (195s) points out' that 

this event occur8 slightly earlier in New Guinea,’ However the 
: : 'I ) ‘:‘:~zI:ns-Tasxa2 correhti on : 

presence of Bolivinita 8pr*?xes correlate Zonule B with the . 
;; ;-) *z proximity of Mew. Zealriild Y;c,+Il iA ;.,14;~,~ ;. et 1: . 1, i:::. I’ i : 1 I.~: 

Tongaporutuan Stage of New Zealand. 
;i; J-J].~? i;z z.t;tempt;ed with the Cj.Q~QdlLil!-i Gitcl i 

4 .‘i ( a a:. , :‘\ I,,, J -1 

(\ ~s.cI~IT~,) ia currenlly working’ C)il ;i i’\,: 6 I &- b’ ‘,,.‘i I I!.., 
. “, .t 
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DERXWl!PJONAL HISTORY . -' 

positional envlronmentst 
The generio and specific content of the Gippsland Shelf 

..- foraminiferal aequenoe hae permitted biostratigraphiq break 
down but alsO gives#ome key to the depositional envibonment at I 
the timk of sedimentation , especially if all facies i. bio and 

lltho) are interpreted together@ Detailed sedimentoiogy hae i. 
not been aonducted on the eedimente, 80 that a more complete 

story must await this work. The palaeoecological ai$nificanoe 

of the faunae In th&onules w'ill be disouaeed in ascending 

order. 

t# lower OliPcene)t 
‘.I 

Contain8 thin band8 Of 

fairly abundant. I 
the spesimens and 

thousand speaimenrr 
~ 

regard to the 

the average 4.ae of speoimens’ ka’e less ,than ;25k,. z ‘Phi c ,..: i 
1 

benthonic fauna ooneieted predominantly of uvigerinids and 
bolivinida with a small perceritage of arenaceous forms1 

Such a high pementagb of,pla~ktotiic forms would buggest,,' 1 
I . 

an open ocean environment, whilet bolivinld and uvigerinid " . * * - 
forms are fairly dominant benthonia con'etituents of outer shelf . * 
deposite. The88 aonolueions dq 'not account 'for the"nat'ure . .' . * 
of f)le sediment, nor the abnormally small 8iz;e of Individual 11,. 

specimens. ._ The explanation Is probably that 'the faunas are . . . 
"displacedW e ii,. that the tests have been w&shed into an al.+yn , : , ? ..' a' ,-::, 7 ' ,, 

environment.~;+~~,The sediments suggest::. shallow, water, harg&& : . 1 , m.,' . 
marine eOndifiOn8 (lagoonal or swamp). If this environment was 

' t 
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separated from the 'sea by a narrow barrier, then any marked 

sea-level rise (due to storms or abnormal tides) could cause 

flooding by marine waters. Strong on-shore winds would bring 
.--- _ -- . -. _ ___ 

in the oceanic plankton and could cause turbulence on the sea 

floor, suspending empty benthonic teats as described by Murray 

(196!h. Under such conditions Murray (l.c.) shows size sorting 

operates on the foraminiferal tests, thus accounting for the 

small specimen size in the faunas. The sporadic distribution 

of the faunas within the interval indicates that the marine 

connections were not constant throughout the interval.' This 

contention is. supported by the lack of any obviously endemic 
fauna, which would not be established'if sea water was diluted 

by coastal rpn-off, when the cause of marine'flooding desisted. 

Such conditions exist today in the lagoons on the Gippsland 

seaboard. 

It should be recorded that the delicate tests and the 

fairly homogenous nature of the fauna does not indicate that , 

it is reworked. The "displacement )1 is environmental and not 
/ 

stratigraphic, which is substantiated by previous discussipns’ 

which show that the faunas are notmisplaced.in the kctorian. 

Tertiary planktonic sequence. 

Zonules I and H (upper Oligocene and lowest Miocene,): . 
The sediment is a marl, glauconitic at the base, with a 

marked faunalchange. Planktonic, arenaceous and lagenid . . 

species with robust species of Cibicidea are the dominant ., 

elements. Even at the base of,theXnterva+ the arenaceous 

forms reflect an absence of quartz sand aa their tests are’ 
composed of smaller particle six6 material,. Fairly shallow 

water conditions, open to the ocean are .evident rrpith slow 
sediment accumulation. 

Zonule E (middle Miocene): 

Calcareous sandstone with sp&se arenaceous and miliolid 
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faunas with occasional planktonic species. Obviously a shallow 

water swiftly accumulating'sediment. 
. 

Zonule D (middle to upper Miocene): 

Sand content decreases up the section, with marls and 

limestones present above' 2,500 feet. With the decrease in 

sand the faunas are larger and the planktonic percentage 

increases as does the percentage of uvigerinid and bolivinid . 

forma. . A deepening of the depositional environment is suspected. 
:. 

Zonules C and B (middle to upper Miocene). 

Fauna8 and sediment similar to that at the top of Zonule D. 

Shelf conditions are indicated. 

Zonule A (upper Miocene). 

The sediment8 are mainly calcareous, but are richly 

bryozoal. The percentage of planktonic forma is reduced with a 

marked absence of Globorotalia spp. There is an increase of 

miliolid and arenaceous forms (virtually absent in Zonule8 C 

and B). Shallowing water is evident. The environment is 

probably an inner shelf one, but certainly not littoral. 

Biohermal accumulations are not present within sequence, 

(ii) The sequence of depositional events: * 
This is illustrated on Fig.2. for the Gippsland Shelf 

ia!; 
Tertiary foraminiferal sequence"(from 3,800 feet to 780 feet). 

The base of the'sequence is of uppermost Eocene age, 

Sedimentation took place in a marginal marine environment (ex; 

lagoons) with periodic marine ingressions, During the 

Oligocene there was a general marine transgression covering the 

depositional area with shallow water. The fine grained nature 

of the marl and the formation of glauconite suggests slow 

sedimentation and isolation from sources of detrital material, 

This transgression was in'fact a basin wide event which extended . 

- . ,. 
. 
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well into the present on-shore area (probable source areas). 

During the lower Miocene there was a hiatus which has not yet 

been recognized on-shore. Sedimentation was resumed in the 

middle Miocene with the deposition of sand and detrital lime- 

stone material. The limestone detritus contains'worn bryosoa 

and larger foraminifera and is suspected to have been reworked 

from the Glencoe Limestone (refer Carter, 1964) of the Longford 

District. There was a gradual deepening of water during the 

middle Miocene, with an apparent reversal of the trend in the 
. 

u;oper Miocene. The post Miocene history is not known due to 

lack of samples. 

(iii) Palaeogeography: 

Throughout this foraminiferal sequence the climate appears 

to have been a temperate one with current circulation as is 

today. This is the opinion of Wade (1964) for southern Australia. 

Reed (1965) on the study of the Heywood No.10 bore (western 

Victoria) feels that planktonic faunas described by Jenkins (1960) 

indicate warmer water conditions for Gippsland than those of 

western Victoria. Reed's conclusions are not borne out by 

the author's study of any Victorian Tertiary sequence, and 

certainly not in the Gippsland Shelf sequence, where the combined 
__-.-- - ._ ------__. _ 

percentage of Globoquad-rina-dehiscens and keeled Globorotalia spp. --. 
is never more than 5% of the total planktonic fauna in any 

::a9 pie . There are inherent differences between the western 

Victorian and Gippsland mid-Tertiary faunas, but the author believes 

these to be palaeogeographic, as Hopkins's (1965) information 

aces suggest that Bass Strait may'not have been a "through-way" 

between the Otway Basin (western Victoria) and the Gippsland 

Basin during mid-Tertiary 'times. Reed's (Lc.) Fig.3 clearly 

shows that "west wind drift" currents moved south of Tasmania 

and that the Gippsland Basin would have been fed only by the'"east ( , 
Lustralian current? which also Influences the west coast of '. 
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New Zealand. It has been.already .stated that the Gippsland 

Shelf faunas are strongly "New Zealandic" in aspect. 

The direction of marine influence was from the south and 

east throughout the Gippsland Shelf Tertiary sequence. 

&m GEOLOGICAL SETTING WITHIN THE GIPBSLANB BASIN 
F 

Jenkins (1960) has demonstrated a continuous sequence 
?- from lower Oligocene to probably upper Miocene In the Lakes . i 

Entrance area, Hocking and Taylor (1964, summarized on fig.4) 

show that the initial marine Tertiary transgression was of a 

%. diachronous nature, i ' being oldest.$n the then structurally deeper : 
'r parts of the basin and becoming’ progressively younger up the . F- . I r flanks of structural highs (ex. the *"Baragwanath Anticline"). 
di . _ 
3’ . 
I. 4: ' This transgression extended from the Eocene/Oligocene boundary . i 

b. F* to lowermost Miocene. Sedimentation on the “Baragwanath . I se 
I- Anticline" probably took place only during lower Miocene, and 
* may not have covered the entire structure. In the other parts 

m of the Gippsland Basin marine sedimentation apparently continued 
*I? uninterrupted till upper Miocene and even Pliocene times, Thus 
- , 

on the "Baragwanath Anticline”, two hiati are evident In marine 

deposition. They are (i) a hiatus from uppermost Eocene 

throughout most of the Oligocene (ii) a poet-lower Miocene 

hiatus. -. '. . - ,,: 
The Gippsland Shelf IVo.1 Well-is drilled ‘on the culmination 

of a seismicstructure and the results of drilling do not alter 

any of the general interpretations. However foraminiferal 

evidence show8 that marine influence commenced in the upper 

c Eocene and continued throughout the Oligocene. But there was 

a hiatus during the lower Miocene and then marine sedimentation 

resumed in the middle Miocene and continued to at least the 
upper Miocene. 
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22. 

The "Baragwanath Anticline" and the "Gippsland Shelf ': . . - 
Structure" are roughly parallel and their axes some'30 mile; 

apart, yet sedimentation took place on them at different timsa. -- 

For instance lepidocyclinal limestones were'deposited on the : 
"Baragwanath Anticline" (as are seen at Brock's Quarry) at a 

time when a hiatua is evident on the "Gippsland Shelf Structure? 

Immediately following this,reworked lepidocyclinal limestone 

is present on the "Gippsland Shelf Structure" during a hiatus 

on the "Baragwanath Structured Other differences are 

illustrated on Fig.2. it must be pointed out that Fig.2 

illustrates only the differences between the two structures and 

is not intended to imply these features in any other part of 

the Gippsland Basin. The depositional environient has been 

drawn relative to sea level on the basis of information 

discussed here and on unpublished work. 

Envisaging these two structures as vertically moving 

block8 (as on Fig.2), then the direction of movement must have 

been opposed throughout the period in order to account for 

difference&n the Tertiary sequence on each structure. 

With regard to lithol!i 
. i@ 

cal correlation within the 
. 

Gippsland Basin, the following conclusion can be drawn on 

facies similarities. 

The facie8 which contains Zonules K and J are almost 

identical to those of the sandy unit at the ba66 of the Lakes 

Entrance Formation in the Bake Wellington Trough (Hocking and 

Taylor, 1964).; This u&t is the time equivalent cf the Green- 

sand and Colquhoun Gravel Members In the Lake8 Entrance area, . 

although the.facies are slightly different due to thicker , 
accumulations of glauconite in the.latter, which the author 

regards as an "estuarine backwater? 

The fauna1 elements of Zonules H and I are identical with 

those of Crespin's (1943) Vanjukian faunas" of the Gippsland 

Basin and especially of the Micaceous Marl Member of the Lakes 
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Entrance.Formation in the type sections. Crespin's. ff20nal~f 
:  

foraminifera of her ?7anjukianff is Cyclammina incisa 

(= Haplophra~moldea cf. incisa) and the fauna is characterized 

by arenaceous species. .. ' ). A- . ) This is one of the faults in Crespin'a 
. .,c t'.. . 

Stage classification as here "zonal features" are really facies 

features.'/- Yet it enables us to quickly identify the facie6 of 

the Micac&s%rl. The author would place the top of the 

Lakes Entrance Formation at 3,080 feet in the Gippsland Shelf 

Well. The base of the Lakes Entrance Formation (Sandy unit) 
is difficult to pick because it is a sand on sand contact with 

the top of Latrobe Valley Coal Measures and only cuttings are 

available, but it must be below 3,540 feet. Hocking and Taylor 
(l.c.) suspected intertonguing of this contact. in the Purruk 

3urruk bore, but Carter (1964) gives evidence of erosion at 

this contact in Woodside No.2 well. , 

The calcareous 8andstOn6 (3;080 to 2,600 feet approx.) 

containing detrital limestone material is not known elsewhere > : - 
in the Gippsland Basin but is here explained on'6tructural 

grounds. It could be considered ama new member of the Gippsland ., . 1 
Limestone. , 1 . The-rest of the section to 780 feet is regarded as 

.‘ :r. . ..* ,, 
a deeper water facie8 of the Gippslahd Limestone. It8 top is 
younger than that of the on-shore unit but this is obvious 

because cf 1'f8cies stepping out?. 

_- .  _. 
-  _ - - .  

. -  .  
_ _ - -  - .  .5.___ __^_ - .  ^ -  

-  ._ 

-- __. 
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I : - "BARAGWANATH 1'GIPPSLAND SHELF 

‘i 
iv _ 

. '_ 

ANTICLINE'! STRUCTURE" 

sea level on off-shore structure - -- -. marp a/ h .cr-r;,e.. 

' 

', 'G ~* (ii) Oligocene 
) : Marine transgression 
'sea.level on flanks of ev w,-..- <- 1 "Baragwanath Anti- 

cline?. Shallow water 
conditions and lack 
of detritus on other 
structure. 

. 

. 

. 

(iii) Early Miocene 
Iso~ic facies on both :I' 

-e 

I  

4 i 

i 

sea level : structures. 
General transgression ' 
continues with movement 
on off-shore structure! 
apparently keeping pace? 

, , sea level 
(iv) lower M.iocene : . . 

--me q Shelf environment . 
1 on "Baragwanath , 

f 
Anticline" 

Prorion By hOfi- da OPLzf6~ 
)n @orho,* fCrucCUtC P 

! 
:,. ..,. . 

- , 
(v) lower Miocene .' 

r sea level L . Lepidocyclinal lime- 
r stone on "Baragwanath 

1 

Anticline" 
Shallow water 
Qhoal" conditions. 

, 

- sea level (vi) middle Miocene 
;- 42 . Derived lepidocyclin- 

t 

;. .,- i. ids on off-shore 
structure. 

(vii) middle-upper' 
+ Miocene. Gradual 

sea level I deepening off-shore, 
, then general marine 

regression in 
late Miocene. 

. 
* 

FIG.-2 
._-.-.- 
.- DIAGRAMMATIC- OOMPARIS~N OF STRATIGRAPHIC AND I I 
. 'ENVIRONMENTAL SITUATIONS ON.BARAGWANATH ' 

I  .  

” . :  

'; -ANTICLINEAND OFF-SHORE STRUCTURE 
".j MID-TERTIARY. * . . ~,, -2. :..A,'. ..'I . -.., .' . : ' 

DURING" 


