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, . ‘S U M M A R Y  I 

T h e  fo l lowing spo re -po l l en  zones  a r e  rccogn iscd  in  F lounde r -4 .  
. 

Z o n e  Ep th  in  Feet  &  Rat ins  - -  
I l ighes t Lowes t  
Da ta  Da ta  

I I I 

A o e  .L?-  

Pro teac i  d i  tes tuhcrcu la tus  6 3 3 5  (2 )  6 4 0 0  (0 )  O l . i gocene -Xocenc  

Pro teac id i tes  aspe ropo l us  
I Jpper  P~al .vac ipo l l i s  d ive rsus  ’ 

6 4 6 0  (1 )  6 5 5 0  (3 )  . Ear l y  E o c e n e  
G 5 6 0  (0 )  6 7 4 8  (0 )  Ear l y  E o c e n e  

L o w e r  f ln lvacipol l is d ive rsus  - -  6 7 7 4  (1 )  6 9 1 4  (0 )  Ear l y  E o c e n e  

Lyg is tepo l len i tes  ba lme i  - -  
Tr icolp i tes - -  l ongus  

T h e  fo l lowing two W e tzel ie l la d ino f lage l la te  zones  -..-- 
F l ounde r  Fo rmat ion  in  F lounde r -4 .  

Z o n e  L o w e ! 3  t Da ta  - -  - .--s 
W e tzel icl la t h o m p s o n a e  Z o n e  

-  . -_I_-  -  . W e tzel ie l la b rachycys ta  Z o n e  - - - -  -  

the  L a t r o b e  G  on ta in  bo th  spo re -po l l en  a n d  d ino f lage l la tes  d iagnos t ic  the  
1.  tubcrcu la tus  Zone ,  a n d  a r e  equ iva len t  in  a g e  to the  foramin i fe ra l  z o n e  .Tl. The*  
pa l yno logy  assemb lages  a lso  ,conta in,  r e w o r k e d  spore-po l le l I  a n d  d ino f lage l la tes  f rom 
the  L.  ba lme i  Z o n e  a n d  f rom the  immed ia te ly  unde r l y i ng  l ? l ounde r  Fo rmat ion  as  wel l  v -w 
as  r & o r k e d  M idd le  E o c e n e  ( L o w e r  N. aspe rus  Z o n e  A  subd iv is ion)  d inof lage l la tes,  s-v--  
I jecause these  lat ter M idd le  E o c e n e -  d ino f lage l la tes  a r e  character is t ic  of  the  g r e e n -  
sands  of  the  G u r n a r d  Fo rmat ion  it is sugges ted  that  the  g r e e n s a n d  in  F l ounde r - 4  w a s  
o r i g ina’l.ly depos i t ed  in  the  M idd le  E o c e n e  a n d  la ter  r cb?o rkcd  du r i ng  the  ear ly  
O l igocene.  
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Wctzeliella Zones I_- 

Flounder-4 has only the middle two of the four Wetzeliel1.a zones indcntified ___I-- 
in the adjacent Flounder-3 well. The two zones missing are the W. edwardsii --- - 
Zone the youngest zone rccognised in Flounder-3 and the W. parva-Zone the -_I_ 
oldest zone recogniscd. The N. edwardsii Zone shows a mzrkcd thinnit~g from 
west to east from Flounder-l. to Flounder-3, so it is not surprising that it 

. is absent in Flounder-4. The zone could possibly be present in the 40 feet 
sampling gap at the top of the Flounder Formation, between 6410 and 6450 feet, 
but this is considered unlikely as the zone species has not been observed in 
any of the cuttings examined. lhe W. parva Zone is absent because of a dis- 
conformity between the Upper M. divcrsus and Lower ,M. diversus Zones in 
Flounder-4. . 

3. Lower’f-l., diversus Zone in the Flounder Formaticn. ---- 

Flounder-4 contains the oldest sediments which fall within the concept of the 
Flounder Formation. These sediments arc referred to the Lower M. diversus Zone --- 
(6774 - 691.4 feet) and are represented by similar lithologics and environments 
to the younger parts of the Flounder Formation belonging to the Upper M. 
diversus and P. asperopolus Zones. Dinoflagellates are found in all s&pl.es itI --VW -- 
the Lower M. ziversus Zone in simil.ar abundance to the younger parts of forma- 
tion, and formainifera were found in the sidewall cores at 1S77~4~'~gd GCO4 feet. 
It is not possible to determine whether this Lower ,M. 
the upper or lower part of the zone. However its gene 
Lower 1~1. diversus section in Tuna-3 raises the ques PC- 
the LoGer M. diversus section is also part of the 

4 . Unconformities 

a) At the base o 
and the ‘Lower’ 

b) Within the F 

twecn the Lower M. diversus Zone ---I_.- 
representing ihe loss of part 

’ C. balmei Zone. s-- 

ndcr Formation between 6400 and 6460 Feet between 

representing the loss of most of the Oligocene and early Miocene. 

5. Reworki-ng . l 

Aside from reworking found within the Early Oligocene greensand and already 
discussed, reworked Permian sporc:pollen are present sporadically in the 

. Flounder Formation and younger marine section and Early Cretaceous spores 
are present through the 5. _ 1 balmei and T lonous Zones. _. _ 0. 
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,  
1 CONNENTS ON ZONES 

The top of the T. - longus Zone (8232-8560 feet) is identified by the extinction 
of the spccics Proteacidites otwaycnsis, p. gemmatus, p. reticuloconcavus, -y-- -*-.- --- -c-c-L----- 
Tricolpites longus, T. xQ>araensis, T. confessus and Tricolporites lilliei -- mu_- -- 
ksh-occur in the hTghest two samplci refcrrcd to this 

I_y- 
zone. Samples from 

near the base of the overlying &, -c balmei Zone are very poorly preserved so it 
was not possible to find any of the species whose first appearance in the 

. section can be taken as diagnostic of the L. balmei Zone. These latter samples ---- 
_ are referred to the L. balmei Zone on the negative evidence of the lack of 

2. longus Zone indicator species. The &. balmei Zone also, is represented only 
by the ’ Lower ’ subdivis ion. 

The samples from the Flounder kormation, from the Lower z. diversus to E. 
. asperopolus Zones all contain good spore-pollen and dinoflagellate assemblages. - v-c 

The only exception is that the zone fossil Wctzcliella thompsonac is only found -- ---- 
in cuttings from 6450 - GO feet and 6550 - GO feet. and not in the sidewall cores 
in this interval. 

The x. tuberculatus Zone is identified principal1.y by the presence of the spore 
aatheazdites annula tus . The highest sample from this zone lies within the 
foraminiferal zkule P which is usu3lly referred to the 2. bellus spore-pollen zone, 
However in this well no spore-pollen species were found that are diagnostic of 
the 2. bellus Zone. 
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SAMPLE EXAMINED 

SAl*lPLE DEPTIl IN FEET 

Cuttings 
II 

swc (13 
Cuttings 
swc 42 
swc 41 
swc 40 
swc 39 
SWC 38 
Cuttings 

swc 37 
swc 3 G 
Cuttings 

swc 35 

swc 34 
swc 33 
Cuttings 

tubcrculatus Zone p. 

II 
II 
II 
II 

Indeterminant 
P. asperopolus/W. thompsonae --w a-- 

Zones 
G460+ P,B 
6510x" 

z, EPeiopolus Zone 

.6550-GO:'c . x. asperopolus@. thompsonae 
.Zones 

G!XiO* Upper M. diversus/W. brach- --...- - --I 
ycys ta Zones -- 

6GlOJc - . v-- 
6GGO* 

Upper s;, diversus Zone 

GGGO-70%~ II 

SWC 32 
swc 3 1 

. . Cuttings 

6705-k 
6748'c 

6750-60* 
: 

11 
Upper !1. divcrsus/ ---c-I- 
W. braThyc= Zones - - II 

. 
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SW 30 
swc 29 
SW 2 8 
Cuttings 
WC 27 
cuttings'. 
WC 25 
Cuttings 
WC 24 
swc 22 
Cuttings (coal) 
SW 21 
SW 20 (coal) 
swc 19 
Cuttings 
SK 18 
SW 14 
sm 13 
SW 12 
Core-l 
Core-l 
swc 10' 
Core-l 
Core-3 
SW 2 
swc1 

. 

G774* 
68OW K,B 
68367"~ B 
6870-90': 
6914*B 
6960-70 
7008+ K 
7010-20 

Lower M. diversus Zone -__I --II 
II 

Indeterminant 
Lower M. divcrsus Zone -m-e- 
IndeteTminant 
&. balmei Zone 

--7r- 

71049: 
723G 
7360-70 
7408W 
7501 
7 611.9~ 
7660-70 
77785~ 
7984 
8096+:K? 
8187* 
8207* 

11 

Barren 
L. balmzi Zone 

8232% 
8252 
8260 
8356'k 
8498tcK . 

J; Dinoflagellates 

Reworked spore-poll 
indicated by the fo 

present in the samples are 
n after the depth. 

Cretaceous 
balmei Zone fossils 

Middle Eocene dinoflagellates reworked from 

! 

Ii 

11 

II 

II 

11 

I1 

Tndeterminnnt 
II 

Formatioa 
Eocene 


