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" PALYHOLOGICAL ZOHATION OF ol OTUAY GROUP

The information

observations contained in & previcus account (Dettumann 19692) on the palyno-

The aims of the earlier report were to aocumart palynological data obtained
I'ron V1Cuor1an developnenus of the Otway Group, and to suwmarize thls data

in terms of tae 0a¢]no“owlcal zonation scheme foriulated by Detimann and
Pieyfora (1562) and Dettmann (19632). In the present account the zonetion

schese is applied to suvsurface developuents of the Otway Group in the Soutn °

. P I Uy S SUPI A Man con~iiarmea AP T wrma 2 43 -4 +
Lustralian portion of tne vasin. Tne sequence of palyno-sgiratigrapaic units
bl

[=5

thus delineated within the Otway Group is compared with the lithostratigrapnic
franework recognized by ihite and Rivis {1969), and the timings of litho-

s e - s s A
stratigrashic changes across the basin are established.

. 2, THE _SPORE-POLLEH ZCIES -

The scheme adopted for biostratigraphic subdivision of Otway Group
sedinents is outlined by Dettmarn and Playrord (1969) and Dettmann (19832) and
_sunmarized herein in Table 1 (& reproduction of Table 1 in Detimann 198%za).
Palynological evaluation of the designated limits of tie Ofway Group (as guoted
by White and Ribis i989) indicates that the zonation scheme requires to be
exten deu and possibly modified to incorporate the oldest and youngest Ot7aj
Group horizons thus far recognizsd within the basin,

.

The oldest Mesozoic sediments recognized on palyrologlcal grounds

within the Otway Group occur in Casterton No.l well 7535-95 feevt, These
¥

s

were sugzested (Dettmann 19292) to te of Middle-Upper Jurassic

- Ly
ge, duruaer

®

eveluation of the palynological floras and their compariscn with tae Vestern

.ustrelian microfloral sequence (Balme 1957, 1984) indicates that they =ay be

daved as Oxfordisn - Kimeridzian. Stratigraepnically higher sediments in

on Ho.l (8396 - 6789 feet) contain microfloras of undifferentiated

late Jurassic -early Cretaceous age; these mey eventually bte sh.wn to be
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of the Crybelosvorites stvlosus Zone of ?uppermost Juraszic - lowermo ¢ Crctaceous

e. PFurther study of the microfloral changes that occurred during late
in tho O

Jurassic and early Cretaceous times/is

&
<«“S

thus necessitated.

The early Cretaccous palynological units, toe lurozvors Ilorida and

Rouseisvorites reticulatus Units, were delineated upon the basis of a study

of tne palynological secguence in Woolsthorpe I
(Dettmann 1953a)., It is now known that an unconformity occuwrs within tiese
well sequences &bt or near the boundary betiween the itwo palynological units,
and thus the precise stratigraphical relationships of their palynological
contents have not besn accurately determined. Data presented by Hodgson

(1964) &nd Dettmann (19552,b) on Heathfield No.l well indicates that

n

n 1ac

(4

persist into nor

P

Iurospora riorida Goes

avpearances of Rouseisporites reticulatus (cf. Tavle 1). " The concurrence

these species may provide suiteble basis for the distinction of a furtner
blostratigraphic unit between the M, florida and R. reticulatus Uniis.
Sediments comprising the designated top of the Otway Group are now

knovn to be in places attributable to the Apvendicisporites distocarinatus

Zone of ?Cenomanian - Turonian age.
The accumulated evidence thus indicates that the Otway Group ranges

in age from &t least Oxfordian-Kimeridgian to ?Cenomanian-Turonian.

3. PALYNOLOGICAL  ZOWATIOH OF THE OTJVAY GR0UP  Ti SOUTH  AUSTRALTA

Seven South Australian subsuriace sections of' the Otwey Group have
besn exemined palynologically by the zutnor., Thess seguences are herein
evaiuated in terms of the zonation scheie suzmarized in Table 1, In several

ections sacplcs represcntative of succeeaing litnostratigraphic units have

[ &/]

oegen investigated and the zges of these samples are indicated., In addition
v occurrence of dinoflag cLlawes within the sections studied is noted.

Reworked spores and pollen occur in minor proportions in at least some of
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tac samples, hut their documented distribution must be regarded as [ ncownls
since many of the author's records nave not been availavle in Canada.

Zsso Crayfish A-i

SALPLE DEZMH (ft.) SPORE-POLIEN ZONZ
4+ sidewall cores 1239-1305 Tricglaites pachyexinus
core 2 1473-1515 ?Tricolpites pannosus )
cuttings '161.0-1700 " "
" 1710-1800 Coptospora paradoxa {unamed unit)

core 3 and
sidewall cores 1805-2792 ' " "

sidewall cores 2910-3185 Coptospora paradoxa (Dictyotosvorii

cs
filosus Unizt)

core and sidewall,., . . .
5296~4452- Crypelosporites striatus
cores -
core and sidewall, ... .. . .
= ' 4808-5017 Foraminisporis asvmmetricus
cores
sidewall cores 5171-5238 "Rouseisporites reticulatus
core and sidewall,_ . . ‘g s 3
5579-8780 liurospora florida - i
' cores .
cores and sidewell . a L.
© cores $000-9135 ?lurospora florida

. core and sidewall

= 0224-9542 ?Cryvelosnorites stylosus
cores -

core and sidewall
cores

Yo}

Reference: Detumann 1968b,

¢ Comuents: Dinoflagellates occur initially within the Tricolpites

—

to the Tricolnites vanrosus

pachyexinus Zone., Assignment of horizons between 1473 feet and 1700 reei/is
ventative because of insufficient representation of diagnostic species in
core 2 and possibility of contamination of cuttings at 1610-1700 fe=t.

Sediments between 9000 fett and 10,493 feet are of Lower Cretaceous or Ugper

Jurassic age; those at 9000-9135 f.et mey be within the Lurostora Florila

Usit and the Cryvelosporites stylosus Zone is possibly represented at 9224-97:2

“wet, Information on the occurrence of reworked spores and pollen grains is

nov currently available.

9340-10,495  ?upp.rmost Jurassic - lowermost Cretacecus



SANPLE DEFTH (f£t.) SPORE-POLLEN  Z0NZ
junk basket iz - .
Jun ,?. 1400-2630 Coptospora paradoxa (urawed unit)
and cuttings
" " 35150-3500 Crybelosporites siriatus
jink bagket .3860 ?Rouseisporites reticulatus/Murosvora
rloriua
" " 4300 ?Murdspora florida .

Reference: Dettmann 19630.
Comrents: The avove determinations are based upon the work of Dettmann

(-.58%) and upon a subsequent examination of additional samples. The sauple

at 3860 fect is within the Cyclosporites hughesi Subzone and contains initial

appearances of Rouseisporites reticulstus and possible representatives of

Murospora florida. Neither species was recorded from 4300 fect wnich is

within the Cyclosvorites hugnesl Subzone. Dinoflagellates and reworked spores

nave not been obssrved in the material studied.

.

Soutn-2ast 0il Beachport No.l

SAMPLE DEPTH (ft.) SPORE-POLLEN ZOLE AEMANTE FOSSILS
core 1 2094 - Coptospora varadoxa Permian, Triassic
(unnamed unit)
" 2 2288_98 N n n 1 n
"3 2504-05 " "
o4 2702 ' w " Permian, Triassic
n 5 2827 n "
£ " 6 5055 n » ”
1 7 5162 1 . n
"8 3405 " " Permian, Triassic
"9 5870 C. parsdoxa (Dictyoto- " "

v
sporites filosus Unit)

" 10 394446 . Cryoelosoorites striatus

Refercence: Dettmann 1963a.

Comments: Dinoflagelletes have not been gbserved in the material

e€xaninea,
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Beach Pet. Guoltwood Beach No.l

SALPLE DEPTH (ft.) SPORE-POLLEN  Z0wiZ P033IL3
4 core 8 3771~-91 2ricolonites pannosus
" 9 £050-4100 not determinadle
" 10 £4£02-12 Comtoé&ora paradoxa Perasian
(Unnamed unit) ‘
"1l 4508-24 v ’ " .
voo12 4770-80 ) " "
"3 5055-70 - " "
®14 1 533344 " "
w15 5655-85 " n -
"o 18 6031-96 " "
nooa7 6519-30 C. paradoxa (Dictyoto-
sovorites rilosus Unit)
"8 7050-40 " "
A 7546-55 " " Perrian .
" 20 8046-586 Crybelosporites striatus
noo21 8476-86 W wo
w22 8937-52 " "o
"o25 9360-70 " " ’ Peruian
" 24 ©857-67 2Foraninisporis asymmetricus
" 25' 10,316-26 PForaminisooris as3umetric&;
", 26 10,781-91 " "
"9y 11,251-43 " n
v 28 11,733-43 " "
"o29 12,220-32 Unit not determinavle

Cyclosporites huziesi Subzone
Referencs: Dettmann 1985 a. :

Comments: Dinoflagellates occur in core 8 (Tricolpites pannosus Zone),

Core 9 yielded a sparse microflora in which diagnostic species are lacking,

Core 24 is not certainly referable to the Foramirnisporis asymmetricus Unit;

[
ct
(e}

M .
Crybzlossorites striatus nor Cyclosporites hugnesi, Core 29 is referapl

)

the Cyclosnoritss hughesi Subzone, out tae pocrly preserved microflora lacks

species diagnostic of the units within.this subzone,
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SAUPLI
4+ Core 1
+ " 2
n 5
" 4
n
n
"
"
10
voodl
o1z

Reference:

Counents:

=PI (£%.)
*1995-2008
2505-13
2930-40
340414

3917-27
4358-83

477176
5285-95

Dettnann 1965b.

SPORE-POLLI.. ZOiE RuNMAGTIE FOS3ILS

Permian, L. Cr=zz.,

Tricolpites pannosus

not determinable
Coptospora naradoxa Permian, Triassic
(unnamed unit)

" n

C. paradoxa (Dictvoto-
sporites rilosus Uait) B

Crybelosvorites striatus

Forauminisocoris asymmetricus

?Foreciriscoris asymmetricus

u n

Dinoflagellates occur in core 2 (Tricolpites vannosus Zone)

1

and in uppermost Cretaceous sediments containing the Nothofagidites Microflora

(core 1), Core 3 yielded a sparse microflora that lacks diagnostic specles.

Cores 11 and 12 are

oldest referable to the Renseisvorites reticuletus Unit; their poorly preserved

within the Cyclosporites hughesi Suobzone, and are &t the

nicrofloras yielded possible representatives of Foraminisporis asymmetricus

0il Development Penola No.l

SANPLE

core 1
n 2

o>

w

© ® W o

DIPTH (£t.)
1200-10
1400-10
1610-20
1805-15
2010~20
2200-10
2380~90
2586-96
2790-98 .,

SPORE-POLLEN ZOHE

Coptospora paradoxz (unnamed unit)

Coptosvora varadoxa (Dictvotosmorites .
iilosus Unit)
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core 10 2“30—5060 Crybel5snorites striatus .
voil 3130-90 " u
o0 3365-73 Rouseisporites reticulatus
"3 551424 ' " "
vo14 3715-21 " "
cuttings 5850-55 Cyclosvorites huzhesi (unit not
determined) .
core 19 4592 liurospora florids
u 20 4618 ’ u "
" 21 £7383-76 Crybelosporites stylosus .

Dettmann 1963H

Gvans (1961) documents reworked Permian dypes from core nos.

6 and 8. Dinoflagellates have not been observed in the mate.ial exaxzined.
Comaum No.2
- \ mE_PAT I O A
SAVMPLE DEPTH (ft.) SPORE-POLIZN ZONE
core 651 Crybelosvorites striatus
" ' 703 " ’ " . (base)

Reference: Detimann 19630,

Comuwents: Harris and Cﬁokson (1985) re-asséssed Tertiary samples
from between 380 feet and 480 feet; this seguence includes horizons of
Paleocene and Upper Zocene age., The authors also examined Lower Crstaceous

sediments from between 430 feet and 1122 feet, and pressnt evidence indicating

N

that the Coptospora naradoxa Zone extends from 480 feet to 526 feet, The

rerainder of the section studied (571-1122 feet) by Harris and Cookson is

epparently rsferable to the Dictyotosworites sueciosus Zone. On the bpasis

of this evidence and data presented above it would appear that the Crybelosy

striatus Subzone extends from 571 feet to 708 feet; and that the lowe2 poriion

of' the section (703-1122 feet) is within the Cyclosvorites hushesi Subzone.

Unfortunately Harris ana Cookson did not document a2ll microfloral data and thus

tnhe C. hughesi Subzone cannot bde further suvdivided on avsilavle evidence.
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L. DISTRIRUTION ~F ™I SPORE-POLLEN 2Z0KEZS VITHIN DB OTJAY GAOUP
S

Jurassic
Microfloras of Jurassic age have not been positively 1aent11*e in tre

sections studied., Samples between 9840 feet and 10,495 feet within the Previy
Hill Sandstone in Crayfish A-1 yielded extrenmely poorly preserved micriofloras
thet may be of uppermost Jurassic or lowermost Cretaceous age.

Crvbelosvoriies stylosus Zone

Sediments attributable fo the Crybelosporites stylosus Zone occur in
Penola No.li, 4766~76 feet within "Unit 2" of the Eumeralla formation, and
nay also be represented in Crayfiéh A-1, 9224~5342 fect within the Pretty Hill
sandstone,

Murospora florida Unit

Horizons of this unit are represented in Penola No,1, Crayfisn A-1,

and possibly Robe No.i. In Crayfish A-1, the Hurosvora Ilorida Unit couprises

the major oort"on and extends to or near uhu top of tne known develogprent of

the Pretty Hill sandstone, and in Penola No.l is rspresented within "Unit 2"

of the Zumeralla formation, Seédirents between 3850 feet and 4300 fect in Robe
Fo.1 (2within "Unit 1" of the Euneralla formation) are not certainly attricutable
to the M, florida Unit, The sample at 5860 feet may in Tact be representasive

of a biostratigrapnic unit between the M. florida and Rouseisporites rsticula

ck

S

Units (see above).

Rouseisnoritss reticulatus Unit

The Rouseisporites reticulatus Unit occurs in Penole No. 1 within the

vpper portion of "Unit 2" of the Eump“alla formation eand at the base of tne
sarme lithological unit in Crayfish A-1. It hes not hsen recognized. in the
other sections studied but may comprise the top of "Unit 2" of tze uu"erblla

Torzation in Kalangadoo Mo.i.

foraniniscoris asymmetricus Unit

Horizons of this biostratigraphic intervel have been recognized in
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Kalangados Mo, nilhin e lower portion of "Unit 1" of tne Bumeralle forzation

o

bly cxtending into "Unit 2" of the sane formation (see above). It

-

and poss

2150 .occurs in Geltwood Beach No.1 where it is well developed in the lower

intersections of "Unit 2" of the Eumeralla formation, and in Crayfish f~1

d.

comprises a thin development within, but near the top, of the same lithological

. K \ . . 03 . . = : b x 3 . 3 -
unit., The Torainisvoris asymsetricus Unit was not detected in the Penola No.l
and Robe No.1 sequences, and if present would comprise a thin developuent

of sediments. -

Crvbelosporites striatus Subzone

The subzone has been recognized in all éequences examined, In Gelzwood
Seach No.1 it occurs within "Unit 2" of the Bumeralla Tormation and in
Creyfish A-1 the subzone euwbraces uppermost horizons of "Unit 2" and the basal

portion of "Unit 1" of the same formation. Elsewhere the subzone is represented

t the base (as in Penola No.1) or within (Beachport No.l, Kalangadoo Fo.l,

-

18]

né Robe Mo.1) "Unit 1" of the Eunmeralla formation.

Dictyotosporites filosus Unit

This the basal portion of the Coptospora varadoxa Zone has been identiried

in Creyfish A-1, Pernola No.1, Kalangadoo No.1, Beachport No.l, and Geltwood

Beach No.l wells, Its thickest development is in Geltwood Beach lMo.l where
it includes uppermost horizons of "Unit 2" and the basal portion of "Unit 1"

the Bunmeralla formation. At other loczlities the D. filcsus Unit incorporates

& tain sequence of sediments within "Unit 1" of the Eumerallia formation,

1y
})-
)
P
}.I-
o]
W
)
[on
m.

The D. filosus Unit has not been identi Ho.1 but may be present

in the unsampled interval between 28350 feet (g. varadoxa Zone, unnamed unit)

and 3150 fect (Crypelosvorites striatus Subzone).

Contostora paradoxa Zone (unnamed unit)

This biostraiigraphic unit occupies the upper portion of "Unit 1" of
vne Bumeralla formation in Crayfish A-1, Robe No.l, Beachport No.l
Y P ) P )
Geltwood Beach No.1, Kalangadod No.l, and Penola No.l. It also occurs in the

cozaun Ho.2 sequence.



- 10 ~

n horizons siratigreprically above "Unit 4" of the

rormation in Kelangadoo No.l, Geltwood Beach No.l, and possivly

s tish A-1 wellse. The Kalangadoo ﬂOTlaOPS ars attrioutéd to the Zelfast

l

4- ]

cudsione (Wnite and Rivis 1963) and contain -dinorlagellates. Dinoflagsllates
Ses iiso vécovered from tne zone in Geltwood Beach No.i, froam within the

. \ s o " C (

G yoo-ms Jormation, out were not observed in tne Crayfish A-1 sec 1on

<zpntatively referred to the T, pannosus Zone,
5. RELATIONSIIPS 3BaTWEEN LITHOSTRATIGRAPAY AND BIOSTRATIGRAPHY OF
THE OTWAY GROUP

The sequence of paljﬂo-stratl -raphic units established for the Otway

Group development may be used to determine the timing of 1it thostratigrapnic
facies changes across the basin. Figures 1 and 2 illustrate the relationsnips
existing between the biostratigrapnic and lithostratigraphic urits in the
majority of the well sequences examined; they also indicate ‘the occurrence

ané timing of the unconformities detecsad within the individual sequences.

The lithostratigrapnic data has been taken from Wnite and Ridis (1989) who

delineate the following formetions within the Otway Group (from the base up

"3zsal unit", Pretty Hill sandstone, and Eumeralla Formation (comprising
”Unit 2" znd "Unit 1").

The "Basal unit" is known in Casterton No.l, Tullich MNo.l, Pretty Hill
0.1, ard Woolsthorpe No.l wells. Although palyrological contents of tne
"Basel unit" in these wellsere incompletely known, there 1s some evidence that

it is &istinctly older in Casterton No.l (¥igéle -Upper Jurassic) than in

ioolsthorpe No.i (?2Cryoelosgorites stylosus Zone) and Tullich No.l (Cyclo-

snorites huszhesi Subzone). , .

The precise time-sitratigrapnic relationsnips of tie Pretty Hill

sandstons nave not been determined in a1l seguences in which it is rzpresented.

In Creyfish A-1 a possible-uppsrnost Jurassic - lowermost Cretaceous sequence



woien tho Crvozlosperiies 'stylosus Zons may be represaented) is succssdzd

st sortially correletive with tne Craylish A-1

7o tne east, in Woolsthorpe 1lo.1 tie Pretiy Hill®sandstone is entirely

win tho Murosnora florida Unit, whilst in Garvec Ko,1 the formation Incluldes

covizons oO ihe M. Tlorida Unit ard at the top is attributable to the Rousei-

r_ticulasus Unit, Within several of tnese seguences (érajllaﬂ A-1,

Doty i1l lo.i, Voolstnorpe Mo.l, and Garvoc Mo, 1) palynological evidence

supsests that an unconformity may exist at or near tne top of the Fretty ﬁill

candstone. Tais unconforuity represents to a varying extent portion of the

tine interval during which the M, fl.rida - R, reticﬁlatus Units were deposited.
hUnit 2" of the Bumeralla formation does not appear to pargallel time

zlones.  In fact, available evidence indicates that the unit was in places

sorned contemporaneously with tqe "Basal unit", the Pretty Hill sandstons,

A

ard "Unit 1" of the Bumeralla Tormation. The oldest known developzent of

"Urit Z" occurs in Penola No.l; here ‘it includes horizons of the Cryvelostorites

vlosus Zone, the Murospora florida Unit and the Rouseisporites rsticulaius

v, As s evident from the above discussion, the lower portion of this
seguence is equivalent to developments of the Pretty Hill Sandstone (as in
Crﬁy:ish 4~1, Woolstnorpe No.i,and Garvoc Ho.1) and to the "Besal unit" in
Woolstnorne Fo,l.

The upper limit of "Unit 2" clearly does not form a time-concordant
curiece, and from present evidence appears to be yocunger in more soutznerly
areas of tne basin., In places an unconformity is suspected to occur belween
"Urit 1" and "Unit 2" (Penoles No.l, Bumeralla No.l, Pretiy Hill No.l1, Garvoc

L0.1, Flazmans Io.,1, and Fergusons [ill Fo.1l but nevertheless, uppsr aAorizons
) g 5 3 P

ezt Mo,1 and Port Canpbell No.4 are CGUqulunt in age to basael rorizons of

M-1Q~

onit 1" as represented in more northerly sections. lorzover, the unconiormily
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aeveloped between "Tnit 1Y and "Unit 2% of <he Bumerslla formaiion apoears

to be expressed in older sediments(Poraminisporis asvametricus Unit and/or

Crybelosvorites siriatus Subzone) in Penola No.l, Pretty 1ill Mo., and

4

Garvoc MHo.l than in Eumeralla No.l, Fiaxmans No.l, and Fergusons iill Io.1

(Dictyotosporites Tilosus Unit).

In the Gambier Sub-basin uppermost horizons of "Unit 1" are witain or

ear the top of the Coptosnora naradoxa Zone (unnamed unit) in Crayfisa A-1

o]

Robe No.1l, Beachport No,1, Geltwood Beach No,1, Kalangadoo lNo.l, and renola

No.l. In Heathfield No.l upper horizons of "Unit 1" may be younger (? within

the Tricolpites pannosus Zore) and equivalent in age to tie, Flexmans Tormation
in Geltwood Beach No.,l1 and the Belfast mudstone in Kalangadoo No.Ll. The top

.

of "Unit 1" in the Tyrendarra Embayment is within the Dictyotosnorites f'ilcsus

v

Unit in Belfast No.4 and Yangery No.l and within the Tricolpiteé\nannosus Zone

in Zuneralla No.l and Pretty Hill No.i1. Uppermost horizons of "Unit 1" in

-

ne latter two wells mey thus be age equivalent to the Waarre formation as
developed in Codrington No.1 (see Dettmann 1969a,b).
Ls discussed by Dettmann (196%a) the top of "Unit 1" irn the Port Campdell

Iroaynent does not form a vtime-concordant suriace. In northerly arcas of the

envayaent, the top of "Unit 1" is oldest (Rouseisporites reticulatus - Diciyoto-

snorites filosus Units) and is unconformadly overlain by a Tertiary sequence.

Do the south the top of "Unit 1" is younger (Coptosvora paraloxa Zone, urnaned

urit - Aopendicisporites distocarinatus Zone) and in places appears to be

o "Unit 1" are within the Appendicisporites distocarinatus Zone and thus

letives of portions of the Vazsrre formation as developed in Pecten A-1,

“eazans No.i, Port Cam bell Hos.1-4, and Sherbrook Ilo.l.Inthe last-named

P T . L s L - “r . - o
“o-toan o uncorforzity may exist between the Waarre formation and "Unit 1";

2T ointsrval,
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Dinoflagellates occur witain uppyermos’ Lorizons of "Unit 1V at
ssverel localities in the Port Campbell Embeynent. Thelr initial apoearances

sve within the Tricoluites panuosus Zone in Flaxmans MNo.l and in the Acvendici-

~erites Gdistocaringtus Zone in Timboon Io.5 and Pergusons Hill Ho.l.

Slsevnere dinorlagellates arc known only from the Vearre formatlon or succeeding
iivnclegical units,

I

e AT v
6. CONCLUSIONS C
Palynological evidence suggests that thc formations Asreloped within
tne Otway Group Go not parallel time planes; and thaat the uppermost portion
N
the Otwey Group was in places deposited contemporanecously with the ‘aarre
formation, the Flaxmens forsation, and the Belfast mudsione. Palynological
evidence also indicates inat several unconformities exist within the Otway

Group 2% certain .ocalities. The unconformities detected occur at or niar the

top of the Pretty Hill sandstone, between "Unitii" and "Unit 2" of the Bumeralla

.

o

formation, and at the top of "Unit 1", The unconformities Lﬁ laterally

(el
O
=
3
[
o]
ct
¢
(o]
\

i0 not span the same time intervael in all sections in wanlch they

nave pecen detected,
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FIGURE 2 -- Relationships between palyno~stratigraphic and
lithosiratigraphic units in well sequences .of the Otway Group,
Gambier Sub-basin and Tyrendarra Embayment. ;

Legend B ~ Belfast mudstone; F1 ~ Flaxmans formation; W ~ Waarre
formation; 1 -~ "Unit 1", Eumeralla formation; 2 ~ "Unit 2", Eumcralle
formation; 3 - Pretty Hill sandstone; 4 ~ "Basal unit®; M7 (7 -
unconformity or suspceted uncenformity; ? - palyno-streligraphic unit
not certainly represented.



