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INTRODUCTION 

Twenty-eight sidewall core, twenty core samples and one cuttings sample 
were examined from Kingfish-7. The zones recognised in the well are 
summarised below while all samples examined are listed on Table-l and 
confidence ratings for the zone intervals are given on the accompanying 
Data Sheet. 

SUMMARY 

UNIT SPORE-POLLEN DINOFLAGELLATE 
ZONES ZONES 

Lakes Entrance 
Formation 

P. tuberculatus 
7407'-7410' 

Upper 
Gurnard 
Facies 
7410'-7524' 

Upper M. asperus 
7415'-7420' 
Middle N. asperus 
7425'-7440' 

Lower N. asperus 
7445'-i-475' 

P. coreoides - 
7415' 

D, extensa Zone 
&uivalent 
7425'-7540' 
D. heterophylcta 
7445'-7455' 
W. echinosuturata - 

7465' 
A. diktyoplokus 
i470'-7475' 
W. edwardsii - 

7497 ' 
P. asperopolus 
i-480'-7497' 

Marine Sand 
7498'-7524' 

P. asperopolus - 
7502' 

W. edwardsii - 
7502' 

(Interval not zoned 
. I 7502'-7524') 

Lower 
Gurnard 
Facies 
7524'-7553' 

P. asperopolus 
‘;r526'-7553' 

W. thompsonae 
7526'-7552' 

-UNCONFOR.MITY- 

Latrobe Coarse 
Clastics 
7553'-7923' 

Lower M. diversus 
7575'-i797' 

T.D. 7923' 

2/.... 
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G E O L O G ICAL C O M M E N T S  

Kingf ish-7 is the first ~ 1 1  to intersect a  signif icant reservoi r  sand  
intercalated with g reensands  wh ich  l i thblogical ly have  to b e  cor re la ted 
with the G u r n a r d  Format ion.  The  depos i t ion  of " g reensand "  at K ingf ish-7 
c o m m e n c e d  in the Ear ly  E o c e n e  (p robab ly  as  ear ly  as  the W e tzel iel la 
wa ipawaens is  Dinof lagel la te Z o n e  in the lower  par t  of the Uppe r  M . d iversus 
Zone )  a n d  cont inued th roughout  the M idd le  a n d  La te  E o c e n e  a n d  ceased  in 
the Ear ly  O l igocene (Upper  E . asperus  Zone) .  The  "g reensand "  env i ronment  
was  in terupted on ly  once  by  the depos i t ion  of 2 6  feet of f ine to coarse  
sand  wh ich  is l i thological ly typical of the La t robe  coarse  elastics. The  
sand  was  depos i ted  du r ing  the P . 
the W e tzel iel la t hompsonae  a n d - W  

asperopo lus  Z o n e  at the bounda ry  be tween  
-- edwards i i  Dinof lagel la te Zones  (see  

Par t r idge 1976 ,  Fig. 2). 

A l though  l i thological ly the "g reensand "  in  K ingf ish-7 is ind is t inguishable 
f rom the G u r n a r d  Format ion  the "g reensand "  samp led  in Co re -2  ( f rom 7 5 2 4  
to 7 5 5 3  feet o n  log  depths)  is o lder  than  the ma in  deve lopments  of g reensand  
to the west  a n d  nor th  of Kingf ish-7.  In Gurna rd - l  the " type local i ty" 
the base  of the G u r n a r d  Format ion  l ies wi th in the Lowe r  N. asperus  Zone.  
In essence  the G u r n a r d  Format ion  is real ly a  facies a n d  bo th  its base  a n d  
top a re  tim e  t ransgressive.  

The  lower  g reensand  uni t  be tween  7 5 2 4  to 7 5 5 3  feet is p laced  in the 
W . t hompsonae  Dinof lagel la te Z o n e  o n  the basis  of bo th  spore-po l len  a n d  
d inof lagel la tes inc lud ing the c o m m o n  occur rence of the nomina ted  zone  
species.  The  p resence  of the d inof lagel la tes W e tzel iel la wa ipawaens is  
a n d  M . o rna ta  wi th in this sect ion suggests  that g reensand  depos i t ion  actual ly 
started in the Uppe r  M . d iversus Zone.  These  latter M e tzel iel la spec ies 
a re  not  known  to have-over lapp ing  ranges  with W . t hompsonae  in the thicker 
F lounder  Format ion  o r  in  N e w  Zea land  whe re  they we re  or ig inal ly  descr ibed  
(Wi lson,  1967) .  The i r  p resence  together  with W . t hompsonae  ' in K ingf ish-7 
is in terpreted to b e  insi tue recycl ing o r  rewo;k ing.  The  lower  g reensand  
uni t  is on ly  rep resen ted  by  2 9  feet ,and core  2  wi th in this interval  d isplays 
abundan t  bur rowing.  Assuming  cont inuous depos i t ion  this 2 9  feet wou ld  have  
b e e n  depos i ted  in a  m in imum tim e  of o n e  mi l l ion years  (equ iva lent  to 
W . t hompsonae  Z o n e  only)  o r  a  m a x i m u m  of th ree a n d  a  hal f  mi l l ion years  
f rom W . wa ipawaens is  to W . t hompsonae  Zones  assuming  recycl ing).  This 
represents  depos i t iona l  r% e ~ ~ m m /lO O O  years  to 3.5 m m /1000  years.  
These  rates a re  so  low that remrk ing  is l ikely to b e  the ru le  ra ther  than  
the except ion!  The  uppe r  g reensand  uni t  be tween  7 4 1 0  to 7 5 2 4  feet has  
even  s lower  depos i t iona l  rates of be tween  1.5 m m /1000  years  to 7.3 m m /1000  
years.  

The  intercalated reservoi r  sand  be tween  7 4 9 8  to 7 5 2 4  feet obv ious ly  h a d  a  
m u c h  h igher  rate of deposi t ion.  Its strat igraphic posi t ion of ly ing at 
the bounda ry  be tween  the W . edwards i i  a n d  W . t hompsonae  Dinof lagel la te 

,Zones suggests  that its depos i t ion  may  b e  re la ted to a  eustat ic c h a n g e  in 
sea  level. Pa laeogeog raph i c  reconstruct ions suggest  that the lower  
g reensand  uni t  was  depos i ted  in water  depths  of be tween  6 0 0  a n d  1 0 0 0  feet. 

D ISCUSSION O F  Z O N E S  

Spec ies  ident i f ied f rom the samp les  exam ined  a re  g iven  o n  the e ight  
a t tached distr ibut ion sheets.  The  basis  for choos ing  the zone  intervals 
is d iscussed in.the fol lowing: 

Lowe r  Malvacepol l is  d iversus Z o n e  7 5 7 5  to 7 7 9 7  feet 

K ingf ish-7 appea rs  to have  reached  total dep th  whi le  still wi th in the 
Lowe r  M . d iversus Zone,  a l though  n o  a g e  d iagnost ic  samp les  we re  ob ta ined  - 
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from the final 118 feet intersected in the well. The zone is identified 
on the common occurrence of Proteacidites grandis and presence of species 
such as Malvacepollis diversus, Intratriporopollenites notabilis, 
Tetracolporites multistrixus,, Tricolpites gillii and Myrtaccoipollenites 
australis Harris (the last at 7724 feet only). Most asemblages are of 
low diversity as is typical of the zone. Likewise the dinoflagellates 
present are neither diverse nor very age diagnostic. 

Proteacidites asperopolus Zone 7480 to 5553 feet 

The lowe'r greensand unit which was extensively sampled from Core-2 is 
placed in the P. - asperopolus Zone on the presence of the spore-pollen 
species Conbaculites apiculatus, Helciporites astrus, Proteacidites 
asperopolus and Santalumidites cainozoicus, all of which appear near the 
base of the greensand. This age is strongly reinforced by the dinoflagellates 
especially the sporadic occurrence of Wetzeliella thompsonae. 

The lower part of core-2 was originally misidentified as belonging to the 
Upper M. diversus Zone in provisional palynological reports. These early 
determ%ations were based on the identification of the dinoflagellate 
Wetzeliella ornata which is normally not found above the Upper M. diversus 
Zone. Its occurrence in Kingfish-7 is interpreted as insitue recycling 
of the very slowly accummulating greensand facies. 

The top of the P. asperopolus Zone is picked above the top of the major 
sands between 7498 and 7524 feet, on the highest occurrences or extinction 
points of the spore-pollen species Intratriporopollenites notabilis, 
Myrtaceidites tenuis and Conbaculites apiculatus and the dinoflagellate 
species Wetzeliella edwardsii and Homotryblium tasmanense. 

Nothofagidites asperus Zones 7415 to 7475 feet -- 

The 13 million years represented by the Lower, Middle and Upper N. asperus 
Zones are represented in Kingfish-7 by a maximum of 65 feet. Thcs represents 
an accumulation rate of 5 feet/million years of 1.5 millimetres per 1000 
years. Obviously the section cannot represent continuous sedimentation 
at this slow rate without continual reworking of the sediment leading to 
complete masking of any zone boundaries. That differentiation into three 
spore-pollen zones and a number of dinoflagellate zones can be made implies 
that sediments were delivered to the Kingfish-7 location in discrete 
packages of sediment which are separated by very substantial hiatuses. 
A minimum of a five-fold subdivision can be recognised in the section 
based on dinoflagellates. 

It is also on the basis of the dinoflagellates that the section is actually 
age dated. In most samples the spore-pollen diversity is too low,because 
of the low yields obtained from the sidewall cores,to differentiate the 
spore-pollen zones. Instead the'spore-pollen zones are extrapolated from 
knowledge of how the spore-pollen and dinoflagellate zones correlate 
elsewhere in the basin. 

This upper greensand unit in Kingfish-7 shows the same sequence of 
dinoflagellate zones or events as in Swordfish-l (Partridge 1977). The 
lowest and oldest zone recognised is termed the Areosphaeridium diktyoplokus 
Zone (7470 to 7475 feet) and is based on the association of this species 
with Deflandrea oebisfeldensis. Above this is the Wetzeliella echinosuturata 

'Zone based on the occurrence of the nominated species. Its occurrence 
in Kingfish-7 is o-nly the second*time it has been found in the Gippsland 
Basin. The next zone is based on the first occurrence followed by a short 
acme of the species Deflandre heterophylcta. The top of this zone is 
placed at the last appearance of A. diktyoplokus. These three zones are 
correlated with the Lower N. asperus Zone which correlates with the total 
range of A. diktyoplokus. - - 

4/..*. 
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The Middle N. asperus Zone is based on Browns Creek Clays style 
dinoflagellate assemblages between 7425 and 7440 feet. The best sample 
which is at 7430 feet contains Eisenackia ornata. 

The Upper N. .asperus Zone is based on negative evidence. It is restricted 
to two samples at 7415 and 7420 feet. The underlying sample contains the 
last occurrence of the dinoflagellate Corrudinium incompositum one of the 
best.indicator species for the Browns Creek Clajrs, while the overlying 
sample contains the lowest occurrence of the spore Cyatheacidites 
annulata which is used to mark the base of the Proteacidites tuberculatus 
Zone documented in samples at 7407 and 7410 feet. 
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3ASIN N DATE 

JELL NAME KIMGFISH-7 17 LE VAT 1 oh' K.B. t83 feet ': 
-- 

1 I HI GIIEST DATA LOWEST DATA I 
AG PALYNOLOGLC Preferred 

ZONES 
t-- Depth 

I- 
2 d P. tuberculatus 

b-I-- 7407' 
tir: - 
I U. ‘N. asperus 

I 7415 

1 E I!?* asperopolus / 7480 ' 

I L. M. diversus I 7575" - - 

i3 I I:. longus I 

T. lilliei - 

5 I- C. distocarin. I 

PRE-CRmACEOUS 

Alternate 2 way 
Rtg. Depth RQ. time 

0 * 

2 

2 7586* 1 

Preferred Alternate 2 way 
Depth Rtg, Depth Rtg. time 

7410 1 

7420 2 I I 

I I 

COMMENTS: W. echinosuturata Dinoflagellate Zone 7465 feet - --P 
" W. edwardsii Dinoflagellate Zone 7497-7502 feet - 

W. thompsonae Dinoflagellate Zone 7526-7552* feet - 
*Convention core samples, depth corrected to E-logs. 

T.D. 7923 feet 

RATINGS: 0; SWC or CORE, EXCELLENT CONFIDENCE, assemblage with zone species of spores, 
pollen and microplankton. 

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

2; SWC or ?&ZE, POOR CONFIDENCE, assemblage with non-diagnostic spores, pollen 
and/or microplankton. 

3; CUTTINGS, FAIR CONFIQENCE, 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 
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 
better confidence rating should be entered, if possible. 

DATA RECORDED BY: A.D. Partridge DATE September, 1977 

DATA REVISED RY: 
A.D. Partridge DATE 5th November, 1977 



SAMPLE and DEPTH (in feet) ZONE AGE CONFIDENCE Y&LD DIVERSITY 
RATING COMMENT . 

swc 41 7407' 
swc 40 7410' 
swc 39 7415' 
SWC 38 7420' 
swc 37 7425' 
SWC 36 7430' 
swc 35 7435' 
swc 34 7440' 
swc 33 7445' 
SWC 32 7450' 
swc 31 7455' 
swc 30 7460' 
swc 29 7465' 
SWC 28 7470' 
SWC 27 7475' 
SWC 26 7480' 

Cuttings 7480'-90' 
SWC 24 7497' 
swc 22 7502' 
swc 21 7506' 
swc 20 7508' 
swc 11 7526' 
swc 10 7528' 
swc 9 7530' 

core 2 7533' 
Core 2 7537' 
Core 2 7540' 
Core 2 7545'11" 
Core 2 7549' 7" 
Core 
Core 
Core 

Core 
Core 
Core 
Core 
core 
core 
Core 
Core 
core 
Core 

swc 
Core 

swc 

swc 
SWC 

2 7550’10” 
2 7552’ 
2 7552’ 6” 
2 7553’11” 
2 7554 ’ 10” 
2 7555’ 6” 
2 7556’ 5” 
2 7557’ 4” 
2 7558’ 
2 7559'11" 
2 7580’ 
3 7591’ 
4 7643’ 
6 7724’ 
7 7730 ’ 
6 7751’ 
6 7759’ 

4 7797’ 
2 7880’ 

(7528’) 
(7532’) 
(7535’) 
(7540’11”) 
(7544’ 7”) 

E. tuberculatus 
p. tuberculatus 
Upper k asperus 

* 11 
Middle k asperus 

" " 

Lower F asperus 
11 II 

p. asperopolus 
Indeterminant 
p. asperopolus 
E. asperopolus 
Indeterminant 
Barren 
P. asperopolus 
7 Y 

(7545’10”) 
(7547’) 
(7547’ 6”) 
(7548’11”) 
(7549’10”) 
(7550’ 6”) 
(7551’ 5”) 
(7552’ 4”) 
(7553’) 
(7554’11”) 
(7575’) Lower k diversus 
(7586’) ” 7 
(7638’) Indeterminant 
(7725’) Lower k diversus 

11 " 

” ” 

w  I 

11  ” 

” ” 

” I 

11  n  

* ” 

I * 

* * 

* I 

n  I 

I ” 

” * 

” ” 

” ” 

Indeterminant 

(7752’) I  ‘I 

Indeterminant 

Lower 5. diversus 
Barren 

Early Oligocene 
* " 
(I II 
" " 

Late Eocene 
I, " 
* " 
I (I 

Middle Eocene 
" 11 
". )I 
I " 
" " 
11 11 
" " 

Early Eocene 

Early Eccene 
I 

n  

I 

n  

I’ 

” 

I 

* 

” 

” 

I 

” 

” 

D  

I 

* 

* 

” 

* 

* 

” 

II 

It 

” 

I 

II 

n  

It 

11  

” 

” 

” 

I 

I( 

I( 

” 

I 

I 

n  

I 

‘1  

n  

Early Eocene 
" II 
* " 
" I 
" " 
I " 
" * 

swc 1 7900 ' Indeterminant or Barren 

NB: - E-log adjusted conventional core depths are given in brackets. 

0 
1 
2 
2 
1 
0 
2 
2 
1 
2 
1 
1 
1 
1 
1 
2 

0 
0 

1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 

2 
1 

1 
1 
0 

1 

Moderate High 
LOW Moderate 
Low Fair 
Low Fair 
Very Low Fair 
Low High 
Very Low Fair 
High L O W  

Moderate High 
High Moderate 
Low High 
High LOW 
L O W  Fair 
LOW Fair 
Moderate Fair 
Moderate Fair 
Low Fair 
Moderate High 
Moderate High 
Very Low Very Low 

Very Low 
Moderate 
Low 
Moderate 
L O W  

Moderate 
Moderate 
L O W  

Moderate 
High 
Moderate 
Moderate 
Low 
Moderate 
Moderate 
Moderate 
Moderate 
Very Low 
Low 
Low 
Very Low 
Moderate 
L O W  

High 
Low 

Very Law 
Fair 
Moderate 
Moderate 
High 
Moderate 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
Fair 
Very Low 
LQW 
Moderate 
Very Low 
Moderate 
Moderate 
High 
Fair 

Low Fair 

TABLE-1 : .* SUMMARY OF PALYNOLOGICAL ANALYSES, KINGFISH-7, GIPPSLAND bAsIN 

Top occurrence of &. diktyoplokus 

Base occurrence of g. heterophylcta 

Occurrence of W. echinosuturata 

Base occurrence of &. diktyoplokus 

W. edwardsii Dino. Zone 
W. edwardsii Dino. Zone 

W. thompsonae Dino. Zone top 

Reworked? z. waiparaensis 

Reworked? W. ornata 

Reworked? W,. ornata 
Reworked? W. ornata 

Lowast occurrence E. thompsonae 

Contaminated from drilling mud. 
With D. dartmooria 
Cont&nated by Oligocene 
dinoflagellates from drilling mud. 

Contamination from Lakes Entrance 
Fm. only thing identified. 
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Well Nome KINGFISH- 7 Basin GIPPSIA\T) Sheet No. Lof 8- 

B. orwa yensis 
B. etegansiformis 
R trionnalis 

I 
I I t 

I I 
I I t 

I I I I I I I I I 

*C=coro; S=sidrwoll core; T--cuttings. 
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Well Name 3SII-7 Barin GIPPSLAND Sheet No. 2of 8 

*C=core; S=,idrwoll core; T= cultings. 



i 
i . . ‘. 

Well Name KINGFISH- 7 eosin GIPPSLAM -- Sheet No. -of 8 

I... ..“Y I,,, ., ” 

M. ornamentalis ~ -.- -. 
M. hypolaenoidcs _ 
M. homeopunctatus 
M. parvus/mesonesus 

f 

-. --.-.. ^- 
._-_~-_-~-----------_I- 

P. langstonii 
P. reticulatus 
n -:--I-.* 

. 
*c=core; S= sidcwoll core; T= cuttings. 
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Well Nome KINGFISI~- 7 Basin GI PPSLJWD Sheet No. soi 8 

r SAMPLE TYPE z+ I 

S. rarus 
S. mericiianus 
S. prominatus 

T. spinosus I I I i I I I 
T. ambiguus 
T. chnosus 

*C= core i S= sidewall core; T = cuttings. 
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Well Name KlNGFTSII- 7 Basin GI PPSLRW Sheet No. 6of 8 

c;c,c: I) c:u Ci’J c u L’UU CJ-l 

P. truncatus 

P. tubcrculatus 

T, scabratus 
T. sectilis 
V. attinatus 
V, cristatrrs 
V. kopukuensis 

---------- 
- .-- 

..-- _ -.. 

-- 

e- 

*C=core i S= sidewall core; T = culling,. 

-- 
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Well Nome KINGFISII- 7 Basin GIPPSLWD Sheet No. m.zwof 8 

1 SAMPLE TYPE * 

Chj ro. dispcrsum 
Dines . m3mi  latus 

IJlJlOS. 
Penta. laticinctum 
IhJlOS. s lmplcx 
._ _ - . . A// i i i i i-i i i i i i i 
H-kolr,. rlfXNlcIaC 

.Spinif, ramosus 
Lingu. solarum 

Eisen. ornata 
Ilnnhv. ariensis 

Hystio. variata 
Areos. diktyoplokus 

Uefl. ‘< 
Reticulodimum spp. a:--. . ..--1. ,,,,,.,. __.“. Vi i i 

Spinif. crassipcllis 
Tubios. fi losa 
H-kelp. varispinosum 
Adnat. retiintcxtum 
..,- 

. 
*C= core ; S=  rldewoll core; T  + cufllnge. A  = Abrtndarlf or CcJrn~O~ 

C = Caved or mntavninaftm 
RW= RemrkeJ o\- recycled 



1 

.,... .- . . 

I 

Balti. nanh 
lkfla. extensa 
E j scn. ornata -  f 

J ipk;rriensis III I J  11 11 11 11 
Ncotcn. dentalia I I I I I I I I I 1 ” ” ” ‘1 “I’ J  1 
Corru. corrugatum I I I I I I I I I I I I I I I I I I II I . I I I I II 1 

*C= core ; Se aldrwoll corei 1 =  cultingm. 

t i I 


