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I f JTRODUCTION 

For ty - two s idewa l l  c o r e  a n d  conven t i ona l  c o r e  samp les  a n d  ten  samp les  of  
coa l  s e p a r a t e d  f rom cut t ings w e r e  e x a m i n e d  f rom Ba r racou ta -4 .  T h e  g o o d  
samp l i ng  in  Ba r r a cou t a - 4 'maKes  it t he  bes t  we l l  for  d o c u m e n t i n g  the  
pa l yno l ogy  of  t he  u p p e r  pa r t  o f  t he  L a t r o b e  G r o u p  o r ?  t he  Ba r r a cou t a  S tructure.  
T h e  z o n e s  r e cogn i sed  in  t he  wel l  a r e  s ummar i s ed  b e l o w  wh i l e  al l  t he  samp les  
e x a m i n e d  a r e  l is ted o n  Tab le - l  a n d  con f i dence  ra t ings  for  t he  z o n e  in terva ls  
a r e  g i ven  o n  the  a c c o m p a n y i n g  Da ta  Shee t .  

S U E L W R Y  

UNIT S P O R E - P O L L E N  Z O N E  D E P T H  IN F E E T  

. . .* . . 
, a l<es  En t r ance  p.  tubcrcu la tus  3 3 2 3  to 3 4 1 2  
fo rmat ion  . 

U N C O N F O R M I T Y  

; u rna rd  Fo rma t i on  M idd l e  N. aspe rus *  -  3 4 3 0  to 3 4 5 0  

,a t robe  C o a r s e  
Xast ics  

M idd l e  N. aspe rus *  -  

L o w e r  N. a s p e r u s  -  

P . a s p e r o p o l u s  -  

U p p e r  M. d i ve rsus  

3 4 5 4  to 3 4 8 2  

3 6 4 2  to 4 0 0 6  

4 2 5 1  to 4 6 1 5  

4 7 3 9  to 4 7 8 0  

T.D. 4 7 8 3  

*De f l and rea  ex tensa  

D ino f lage l la te  Z o n e  3 4 3 0  to 3 4 5 4  feet. 

G E O L O G ICAL  C O M M E N T S  

1.  Al l  s amp les  f rom the  g r e e n s a n d  at  t he  t op  of  t he  L a t r o b e  G r o u p  g a v e  
M idd l e  N. a s p e r u s  Z o n e  spo re -po l l en  a s s e m b l a g e s  a n d  De f l and r ea  ex tensa  
Z o n e  d igo f lage l la te  assemb lages .  Th is  un i t  is t he re fo re  y o u n g e r  t han  
the  m a i n  d e v e l o p m e n t  of  t he  G u r n a r d  Fo rma t i on  in  t he  cen t ra l  pa r t  o f  
t he  bas i n  w h e r e  it is gene ra l l y  th icker  a n d  h a s  a  L o w e r  N. a s p e r u s  Z o n e  -  
age .  

, -  
2.  T h e  U p p e r  N. a s p e r u s  Z o n e  is e i the r  absen t  in  Ba r r a cou t a - 4  o r  p resen t  - -  

in  t he  1 8  Fee t  samp l i ng  g a p  b e t w e e n  3 4 1 2 - 3 4 3 0  feet. It c ou l d  l ie 
wi th in  this gzp ,  s ince  in  Sword f i sh - l  this z o n e  is on l y  p resen t  in  two  
s idewa l l  co res  s e p a r a t e d  by  4  feet, a n d  b e c a u s e  of  g o o d  s a m p l e  con t ro l  
c a n  on l y  h a v e  a  m a x i m u m  th ickness of  1 0  feet. 

3 .  T h e r e  is n o  r e cogn i sab l e  a g e  b r e a k  b e t w e e n  the  g r e e n s a n d  in  Ba r r a cou t a - 4  
a n d  the  unde r l y i ng  coa r se  elast ics as  bo t h  spo re -po l l en  a n d  d ino f lage l la te  
a s s e m b l a g e s  fall w i th in  t he  s a m e  z o n e  o n  e i the r  s i de  of  this b o u n d a r y .  
T h e r e  is h o w e v e r  a  no t i ceab le  reduc t i on  in  a b u n d a n c e  a n d  divers i ty  a m o n g  
the  d ino f lage l la tes  ac ross  this b o u n d a r y  wh i ch  is cons is tent  wi th  t he  
c h a n g e  in  env i r onmen t  imp l i ed  by  t he  l i tho log ies.  

4.  T h e  L o w e r  to M idd l e  N. a s p e r u s  Z o n e  b o u n d a r y  fal ls wi th in  t he  top  1 5 0  feet  -  
o f  t he  coa r se  elast ics, w h e r e  it c o r r e sponds  to t he  uncon fo rmi t y  sepa ra t i ng  
t he  N- l .1  a n d  N- l .2  rese rvo i r  un i ts  (Thre l fa l l  e t  a l  1 9 7 6 )  wh i ch  l ies at  
3 5 0 3  feet. 
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5. The Lower N. asperus and P. aspcropolus Zone boundary is particularly 
hard to relate 

-- 
toy-distinct unconformity or lithological change even 

though this boundary has been correlated with the time of cutting of 
the Marlin Channel deeper in the basin (Partridge 1976). The boundary 
in Barracouta-4 appears to lie within the unit containing several thick 
coal seams between the samples at 4006 and 4251 feet which contain good 
assemblages of the respective zones. Bowever, assemblages from the coals 
would favour putting the boundary at the base of this coally interval. 

6. With the good sampling in Barracouta-4 it has been possible to demonstrate 
clearly that the abundance of the pollen Proteaceditcs pachypolus and/or 
P. asperopolus is only found in certain samples in the P. asperopolus 
Tone, and further that it is not necessarily even restricted to that zone. 
The latter is demonstrated by the abundance of P. pachypolus and especially 
P. asperopolus in tm samples from the Lower N.-asperus Zone (see Table-l). 
EbvGsly.,the "abundances" are partially.environmentally controlled and 
considering the geographic position of Barracouta-4 that control appears 
to be related to the position of the shoreline in the Early and Middle 
Eocene. . 

DISCUSSION OF ZONES 

! 
, 

The species identified in the samples examined are given on Table-l 
and the attached distribition sheets. The basis for choosing the zone 
intervals is discussed in the following. 

Upper Malvacepollis diversus-Zrone 4739 to 4780 feet 

Barracouta-4 reached total depth within the Upper M. diversus Zone which‘ 
is identified by the presence of Proteacidites ornatus, P. tuberculiformis - 
and in the upper portion of the zone by Proteacidites pachypolus and 
Myrtaceidites tenuis. No dinoflagellates were observed in any samples 
from this zone. 

Proteacidites asperopolus Zone 4251 to 4615 feet 

The base of the P. asperopolus Zone is taken at the base of the abundant --- 
occurrence of Proteacidites pachypolus. This occurs in core-2 within the 
shale section above the M-1 oil reservoir. Analysis of a number of samples 

I / 
i _ 

from core-2 clearly shows that the P. pachypolus abundance is not characteris- 
tic of ail samples in this zone and-this implies that the abundance is 
ecologically controlled as well as age controlled. This partial environ- ' 
mental control is further highlighted by the occurrence within the Lower 
N. asperus Zone of abundant Proteacidites asperopolus (31%) at 3834 feet ! 
2nd an abundance of both P. asperopolus and p. pachypolus (3.2%) at 3912 feet., 

As'in Swordfish-l (Partridge 1977) the first appearance of the species P 
Proteacidites asperopolus, Santalumidites cainozoicus, Sapotaccoidaepollenites 
rotundus and Czbaculites apiculatus used to mark the base of the 
P. asperopolus Zone in the absence of a P. pachypolus abundance were found 
co occur slightly above or later (the order of 100 feet or 0.75 to 1.0 
million years) than the first samples containing the P. pachypolus abundance. , - 

The top of the P. asperopolus Zone is taken at the last appearance of ---- 
Intratriporopolienites notabilis and Conbaculites apiculatus at 4251 feet. c 

Other species which can be used to mark the top of the P. asperopolus Zone - 
become extinct in Barracouta-4 below this level. 

Only a single sample in the P. asperopolus Zone contained dinoflagellates. 
This sample at 4498 feet contained 22.1% dinoflagellates relative to the 
associated spore-pollen. Of the dinoflagellates 93% were of the species - 
Bomotryblium tasmanensis. Unfortunately the dinoflagellate assemblage was 
not sufficiently diverse to refer it to either of the Wetzeliella zones 



recognised within the P. asperopolus Zone (Partridge 1976). - 

Lower Nothofagidites asperus Zone 3642 to 4006 feet - 
. . * c 

The base of this zone is taken at 4006 feet which contains first appearances l < 
of Tricolpites simatus, Nothofagidites falcatus-, N. asperus and Proteacidites y 
reflexus. This is supported by the conspicuous occurrence of the dinoflagel- ': 
late Areosphaeridium diktyoplokus (although total dinoflagellate count is r 
less than 1%) which has not been recorded from below the 1,ower N. asperus - i 
Zone. 

I t 

There is a 245 feet sampling gap in which no sidewall cores were shot 
between the base of this zone and the top of the P. asperopolus Zone. - 

I . 
Coal however-was extracted from cuttings samples at three levels within 
this sampling gap. These coal samples are thought to be fairly reliable 

c 
,. 

as to depth,- since the coal tends to be washed out quickly from the i 
drilling mud (see sample descriptions) and can be readily separated from 

I 

other lithologies by flotation in carbon tetrachloride. The assemblages I 
from the coals because they are environmentally controlled were unfortunately c 
not diagnostic of a particular zone. However, the presence of Proteacidites I~ 
recavus and particularly its common occurrence in the sample from 4120-4130 
feet would favour a Lower N. asperus Zone rather than c. asperopolus Zone - ? 
age for this section. I t 

Dinoflagellates occur sporadically in samples from the Lower N. asperus 
Zone. They are most abundgQLin the sidewall core at 3704 feet where 
they make up 6.4% of the assemblage, consisting mainly of the species t 
Thalassiphora pelagica. However, aside from the presence of Areosphaeridium 
diktyoplokus at 4006 feet none of the other species identified are of age 

+ 
B 

significance. v 

The top of the Lower N. asperus Zone is based on the negative evidence of f’ 1 
absence of Middle N. asperus Zone indicator species. - ! 

r . 

Middle Nothofagidites =erus Zone 3430 to 3482 feet 

The occurrence of Tricolpites thomasii at 3482 feet, Aglaoreidia qualumis 
at 3468 feet and Anacolosidites sectus and Triorites magnificus at 3454 

1 
I -- m-v 

feet are the reasons for placing the base of the Middle 5. asperus Zone 
within the upper part of the coarse elastic facies of the Latrobe Group. , 
This age dating is supported by the dinoflagellates although their diversity 
within the coarse elastic facies is rather low. I , 

"Gurnard greensand facies" ' The samples between 3430 to 3450 feet from the 
contain the same diagnostic species and the assemblages are much more F 
diverse. Among the dinoflagellate assemblages the presence of Eisenackia : 
ornata and absence of Schematophora speciosus in the greensand suggests that -- 
the section correlates with the "Notostrea Greensand" and overlying section 

j 
. 

of the Browns Creek Clay in the Otway Basin. I 
t 

The top of the Middle N. asperus Zone is placed at the sample at 3430 feet L - -- 
which contains the diagnostic dinoflagellates Corrundinium incompositum : 

and Deflandrea extensa. The immediately overlying sample at 3412 feet is 
referred to the Proteacidites tuberculatus Zone based.on the presence of r 
the spore Cyatheacidites annulata. The Upper N. asperus Zone was not 
recognised in the section and is probably not present even in the 18 feet : 
sample gap between 3412 to 3430 feet. f 

I 
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TABLE-l : SUMMARY OF PALYNOLOGICAL ANALYSES, BARRACOUTA-4, GIPPSLAND BASIN . 

SAMPLE AND DEPTH ZONE AGE CONFIDENCE YIELD DIVERSITY . COMMENTS -- RATING 

swc 88 
swc 87 
swc 84 
swc 83 
SWC 82 
SWC 81 
SWC 80 
SW2 79 
SWC 78 
SKZ 77 
SWC 76 
SK 75 
8wc 74 
cuttings 
Cuttings 
SW: 70 
SWC 69 
swc 68 
SWC 67 
SK 66 
SW2 65 
SWC 64 
Cuttings 
Cuttings 
SWC 63 

SK 62 
SW2 61 
Cuttings 
Cuttings 
Cuttings 
swc 119 
swc 117 
Cuttings 
SWC 116 
swc 115 
SW2 113 
SK 112 
swc 111 
Cuttings 
swc 110 
swc 109 
SWC 108 
Core-2 
Core-2 
Core-2 
Core-2 
Core-2 
cuttings 
swc 95 
swc 94 
swc 93 
swc 91 

3323' 
3377' 
3412' 
3430' 
3438' 
3443' 
3447' 
3450' 
3454' 
3456' 
3460' 
3468' 
3482' 
3490-3500' 
3550-3570' 
3642' 
3704' 
3734' 
3797 ' 
3834' 
3841' 
3858' 
3850-3860' 
3900-3910' 
3912' 

3948 ’ 
4006' 
4010-4020' 
4050-4060' 
4120-4130' 
4251' 
4274' 
4270-4280' 
4306' 
4308' 
4384' 
4459' 
4498' 
4490' -4500' 
4511' 
4516' 
4550' 
4602' 
4604' 
4606' 
4615' 
4618' 
4730-4740' 
4739' 
4753' 
4756' 
4780' 

P.tuberculatus Late Oligocene 2 
P.tuberculatus Early Oligocene 1 
P.tuberculatus Early Oligocene 1 
zddle N.aspe&s Late Eocene 1 

- 11 1' 1' " 0 
" " 1' I 0 
” ” 

” I  

” ” 

” I  

” ‘I 

I I  ” 0 

1, ‘1 1 
I " 0 
" I 1 
I " 1 
" n 1 
" " 1 
I 

” ” 

‘1 I ,  

Indeterminant 
1' 

Lower !l.asperus 
1, ,, 
” ” 

I  ” 

I  I  

(I I  

Indeterminant 
Indeterminant 
Lower N.asperus 
Lower N.asperus 

Lower N.asperus 
Lower N.asperus -- 
Indeterminant 

I ,  

I ,  

P.=eropolus 
'1 

Indeterminant 
P.asperopolus 

1, 

‘I 

P.asperopolus 
Barren 
Indeterminant 
P.asperopolus 

'1 
n 

n  

1, 

Indeterminant 
Upper M.diversus 

11 -. - '1 
'8 I 

Indeterminant 
Upper M.diversus --- 

I 
Middle Eocene 1 

11 n 1 
" I 1 
n " 1 
II (I 
n I l I 

l t " I - * 
n I' - * 
I " 3 
I I 1 

I " 1 
I " 0 

Early Eocene 1 
n 11 1 
I " 
I " 1 
n I 1 
n " 1 
II n 1 
n I 0 
" n 3 
" I 
" " 
" I 1 
I I 1 
n II 1 
I n 1 
1, I 1 
I " 

Early Eocene 3 
I, 1, .l 
" I 1 
,I ,, 
I " 1 

Very lw 
Lw 
Moderate 
Moderate 
Moderate 
Moderate 
LOW 

Moderate 
Lw 
LQW 
Moderate 
Moderate 
Moderate 
Moderate 
Very low 
Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
Very lw 
Moderate 
Moderate 
Moderate 

Moderate 
High 
Moderate 
Moderat’e 
Moderate 
Moderate 
Moderate 
Low 
Moderate 
LW 
High 
Moderate 
High 
Moderate 

Very lw 
Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
Very lw 
Moderate 
High 
High 
Very lw 
LOW 

LOW 
Low 
Mode rate 
Moderate 
High 
High 
High 
LW 
Moderate' 
LQW 
Moderate 
Moderate 
High 
Low 
Low 
LOW 
Moderate 
Moderate 
High 
Low 
High 
Lw 
LoW 
Low 
High 

Moderate 
High 
Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
Low 
Moderate 
Moderate 
High 
Moderate 
High 
Moderate 

LOW 

Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
Very low 
High 
High 
Moderate 
Very lw 
Moderate 

. 

D.extensa Dino.Zone 
-II 

n 

” 

” 

” 

Coal fraction of cuttings 
Coal fraction of cuttings 

E.asperopolus abundant 31% 

Virtually barren 
Coal fraction of cuttings 
Coal fraction of cuttings 
P.pachypolus and 
P.asperopolus 3.2% -- - 

Occurrence of &.diktyoplokus 
Coal fraction of cuttings 
Coal fraction of cuttings 
Coal fraction of cuttings 
Top occurrence of I.notabilis 

-I) 
Coal fraction of cuttings 
P.pachypolus abundant 23% 
P.pachypolus abundant 14% 
"echypolus abundant 6% 
Top occurrence of M.tenuis -- 
Common Homotryblium tasmanense 
Coal fraction of cuttings 

Virtually barren 
P.pachypolus 10% 
coal, depth adjusted 
P.pachypolus '22% depth adjusted 
Depth adjusted 
Coal, depth adjusted 
Virtually barren 
Coal fraction of cuttings 

Abundant Cyathidites splendens 
Virtually barren 



I M. M. diversus 
I 
L. M. diversus 

I g  I 2. longus I 
I I 2. lilliei 1  

I 

cn 

2 N. senectus 
ww I 

1  PRE-CRETACEOUS t 

HIGHEST DATA LOWEST DATA I 
1  ,GE PALYNOLOGIC preferred 

ZONES Depth Rtg. I 

2  3377 1 3412 1 ' . . 
. p  

I I I I II I I I I 
I I 

t ‘- I I I 
, ’ ‘I I “1 if 

’ 1  I ’ 

B4SIN GIPPSLAND BASIN ' DATE 
r I S' 
d  LL NAME BARRACOUTA-4 ELEVATION K.B. + 83 feet 
! 

1 3438 0 3482 1 f 
I i I. 1  .-me 

.1 . I 4615 1 I b  
I 

1  4780 1 I 
1, 
I 

COMMENTS: Deflandrea extensa Dinoflagellate Zone 3430 to 3454 feet 

L 

, 
RATINGS: 0; SWC or CORE, EXCELLENT CONFIDENCE, assemblage with zone species of spores, t 

pollen and microplankton. 
1; SWC or a, GOOD CONFIDENCE, assemblage with zone species of spores and . I 

pollen or microplankton. I 
2; SWC or CORE, POOR CONFIDENCE, assemblage with non-diagnostic spores, pollen 

and/or microplankton. 
?i ., 

3; CUTTINGS, FAIR CONFIDENCE, assemblage with zone species of either spore and 
pollen or microplankton, or both. 

4; CUTTINGS, NO CONFIDENCE, assemblage with non-diagnostic spores, pollen and/or r microplankton. 

NOTE : If a  sample cannot be assigned to one particular zone, then no entry should be made. ' 
Also, if an entry is given a 3 or 4 confidence rating, an alternate depth with a I 
better confidence rating should be entered, if possible. 

1  
DATA RECORDED BY: Alan Partridge DATE July 20, 1977 

DATA REVISED BY: DATE 
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A. ohscurus 
8. disconformis 
B. arcuatus 
6. elonoatus 

GIPPSLAND Sheet No. Lof -?- Well Name MRRACOUTA- 4 Basin 

SAMPLE TYPE * v )  II. WI  VI VI VI fn (I: rn v  m WY c. I- u-l v  rn rf -  -  
8,“-  ..- -  Li c tk  ;i$ Llnwl~ TJ  t-. m I I c r  TJ  i%z w-2:: r.7 R  

s  r-iz:s: 
a:: 0 

z  id% ic 
PALYNOMORPHS ;7;M” 

A. qualomis 
A. acutullus 
A. luteoides - -  
A. oculatus -.. 
A. sectus 
d trin/.auic . I. I . 

0. emacwrus 
C. bullatus 
C. heskermensis 

“. . .”  ,.11” . . - . -  

G. bassensis 
G.  nebulosus 
H. harrisii 

H. astrus 
H. ellio t tii 
1. ahquloclavatus 
I. antipodus 
I. no tabilis 
I. gremius 
I. irregularis 
J. peira tus 
K. waterbolkii 

! L. amplus 

’ C. crassus 
. ohaiensis 

L. b&ii . 
L. larjceolati 
I I. I.. ma, 

i i i i i i i i i i 
*C=CO~& i S= sidrwoll COrOi T = cuttings. 





P. reticulocuncavus 
P. reticuloswbratus 
P. rugulatus 

P.S 

: P. tenuiexinus 
P. trunca tus 

GIPPSLI\ND , Shoal No. e?of 7 

I I 

P. tuberculatus ‘.. t’ 
P. tuberculiformis 2, - 
P. tuberculotumulatus co. / 
P. xesto formis (Pro t.l / 
0. brossus /I ’ ’ 
R. boxatus 
R. stellatus 

/ J 

I I I 
I I I I I I I I I I I I I I 



I 
i . 

Well Name BARJUCO~A-4 Basin GIPPSLAND Sheet No. 4of 7 
: 

SAMPLE TYPE * F-b rn dl- wulu-l u-iv) U-J dvu uu Ub UJU-I ul u-l 

PALYNOMORPHS , , , 

D. semifunatus 
E. notensis 
E. crassiexinus 
F Jmltnrrc 

_. -..-. --.-- 
G. gestus 
G. wtathus 
G. cranwellae 
G. wahooensis 

G. bassensis 

- -- - 
_- 

1 

+----4--w--c- I-4---L---c-~- 

G. nebulosus 
H. harrisii 
u =¶rtr,rr \  I , .  V.JLI”.J 

H. elliottii 
I. anouloclavatus 
I >nt;nnr/,rc 

L. aniplus 

M. diversirs 

M. duratus 

*C=CO~O; S=sidrwoll core; T= cuttings. 

._-___ -_ _- ._.____.__ r ._ __ _--._ .- _ - . . _- 



_ _ _ - . _ ,  - .  . -  ,  - - A _ .  .  .  _  _ . _  _  . _  . _  .  -  _  .  ~ -  _ ,  .  .  .  .  _ -  _ .  _  . . _  

P.  d e n s u s  
P .  v e l o s u s  
P .  m o r g a n i i b u b a tu s  
P .  n i a w s o n i i  

_  
P.  c l e i n e i  
P .  c o n fra g o s u s  
P .  c r a s s i s  
P .  d e l i c a tu s  

P .  fo r n i o s u s  
P .  q r a n d i s  
P  

r. p a r l s a a u s  

R  p s e u d o m o i d e s  . I I . . V I  I I I v i  1  I I I I I I 
P .  r e c a v u s  . A /  

I I I I I I 

* C = C O ~ C ; S = r i d e w o l l  c o r e ;  T =  c u tti n g s . 

_  _ _ _  - _ - _ -  -- _ - _ _ .  _  -. -  _  . _  

h  



_.. _ -__- _- -..- . -- -. - 

.i . 

Well Nome m-4 Basin GIPPSLAND 
. 

Short No. 6of -!- 

_ P. rcctomarqinis 
P. reflexus 
P. reticulatus 
P. reticuloconcavus 
P. reticuloscabratus 
P. rugulatus 
P. scitus 
P. stipplatus 
P. tenuiexinus 
P. truncatus 
P trrhmrr,latrlc 

- - I . . . 
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*C=corc; S=sidewoll core; T= cuttings. 
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*C=cora; S~sldrwoll cormi Tn cutlings. 


