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ABSTRACT

The Permion microflora from Uaterloo Bay is systematically described
and gquantified. UOne microfloral sssemblage-zone is present and is
dominated by monosaccate and monocolpats pollen. The low froquenoy of
tasniate disagecate pollen indicstes that the microflora is of pre-late
'Sakmarian' age. '

The assemblage is equated with fvans' (1968) Stage 2 microflora.
Resulting from this the sediments from vaterloo Hay are correlated with the
Upper Nangetty Formation of the Pecrth Basin, also of 'Sekmarian' age.

A reworked Davenian mieroflora is recorded and its excellent preserva-
tion suggests a local origin. It is postulated that the microflora was
recycled in a sub aquecus environment during or at the end of deglaciation.
This and the presence of arenaceous Pforaminifera, spinose acritarchs, and
Botryococcus suggest a low salinity 'marine' environment of deposition.

Palynological vorrelation of this suite of sediments with other South
Auatralian Permian daposita shows a general marine influence during 'Sakmariant
tima.  Subsidence and £ifting (VeGowran, 1972) is postulated to explain
this ingrassion which is recorded in all continents of Gondwanaland, with
the exception of Antarctica.



I INTRUDUCT 10N

1. HISTERICAL

Evidence of a glaciation including etriated pavements, rochosmoutonses,
faceted pebbles and tillites, has long been known from areas within the
Troubridge Boasin (Fig. 2b). The age of the ovent had been considerad as
Permo-Carboniferous sinee 18956 (ef. Segnit (1940) - Lower Cretsceous
glagiation) when Howchin correlated the 'Inman Valley Beds' with glacial
soquences at Hacchus larsh, Vietoria (Howchin, 1926).

These sediments were thought to have been outwash deposits or fluvio-
glacials (e.g, Mawson, 1926). This sttitude was partially due to the
apparent absenca of marine fauna (see below) particularly thes rich merine
invertebrate mega faunas seen in esstern asnd western Australian Permian
basins. Hot only did the lack of fossils affect the sedimentary facies
interpretation, but it restricted workers to lithostratigraphic correlations.

n 1956 Ludbrook reported the occurrence of arenacecsus forsminifera
from the fiinlaton No. 1 and Stansbury No. 1 Stratigraphie Borss (locations
shown Fig. 2b). The assemblagos gave a Lower Permian age to the saguences
which had up until thaet time been roeferred to as "FPermo-Carboniferoua®,

This and later work by Ludbrook (1965, 1967, 1969) indicated the ubiquity

of a marine influence within the South Australian Permian with the exception
of the Coopsr Basin (although see lass, 1963, 19703 and latar text p./a).
Although Ludbrook (1965) suggested a correlation with the Quamby Mudstone

of Tasmania (Lower Sakmarian) the "restricted nature of the microfaunas
precludes correlation by this means alone" (Ludbrook, 1969, p.43).

The importance of palynomorphs® as biostratiprephie indicators, as
opposed to the longer ranging arenaceous foraminifera, was shown by Dalme
(1857). He Pound sporss of "diagnostic value which charactorise Lower

Permian assemblages in New South sles, Tasmania and veatern Australia”

* peid pesistant microfossils including mpores, pollen, dinoflagellates and

acritarchs. Tschudy & Scott (1969).



(Balme, . 1957, | .. p«62) in sediments from the Lake Phillipson Bore
(Arckaringa Besin, South Australia). The age assigned to them ranged from
(?) Lower Carbonifercus to Middle Artinekian.

It was then a major discovery when Harris recorded a rich Permian
microfloral assemblage from samples, collected by R. f. Harris, Dept. of
Geology, of blue-black glay exposed in the coastal profile at uaterloo Bay
(Fig. 2a; Harris & MeGowran, 1971). This was the fipst relisble age for
at least some of the Permian sequence within the Troubridge Basin.

The microflora from Yaterloo Bay has great potentisl in its contribution
to Australien and Gondwanaland correlations, particularly with the use of
palynology, as a bioatratigraphic tool, within the last decade (e.g. Balme,
1962, 1970).

2. Al OF THE STUDY

Aa the results from this important find given by Harris & NcGowran
(1971) are preliminary, it was suggested to the writer that a full investiga-
tion of this microfloral assemblage would be a useful project. The main
aims of this study were to extend this initial work by providing the first
fully documented microfloral essemblage, and in eo doing evaluate its bio-
atratigraphiec uaafulnené by comparisons with stratigraphically controlled
assemblages within Australia (see p. n ).

Associations of palynomorphs with other microfessil groups (sce
Biofacies, p. (6 ) has led to their increasing use as palaso-snvironmental
indigators. Such data are useful in palaesgecgraphical reconastructions,
Conesquently the contribution of this Asaemblage to thess= problems was
investigated (p. 3 ).

To complets the micropalasontological survey of the project area (Fig., 1)
samples were collected and examined for foraminifera (Appendix 2)., The
significance of these finds is discussed later (p. 3 )« The study, although
requiring much laboratory work, hss besn retained within ite geologicel
framework.,



3. JETHODS
(a) FIELDWORK

This was confined to the coastal cliff sections (Fig. 2a) at taterloo
Bay, although some samples (barren) were collected from Point Turton
(Figs 2b). Many of the cliff sections are ncar vertical (mex. height
31 m) and were only accessible from the beach. Conscguently in most places
fisldwork was restricted to low tide perioda and the absence of on-shore winds.

The best low tide times were obtazined by subtracting 0030 hours from
the officlal times given for Outer Harbour (S.A. Oept. of Marine and Harbours,
Tide Tableas: for the current year). Using a Jucob's staff with sighting
attachment and working from the vater's edge, the tables also provided a
meana of celeculating the height of the base of the cliff section above mean
sea level (the datum, Fig. 2a).

A 7 em diametar "post hole digger' was used for field sampling to
obtain at depth (max. 1.2 m) less wsatherad samples for palynological
examination (further details Appendix la).

(b) LABORATORY. WORK

(1) Palynomorphat the maceration procedurs was essentially similar
to that used by the Palynology Laboratory, Geological Survey of South
Australia. In short, samples were treated with hydrofluoric scid to
remove the silicates. Excess organic material was then removed using
a Schultze sclution followed by alkeli. Full detalls of the preparation
are given in Appendix 1b.

Sample numbers of residues and strew slides deposited in the Geological
Survey Palasontological Collection are prefixed & (Appendix 2). A Leitz
Loborlux Micrescope No, 579756 from the Palynology Laboratory was used
during the study and slide coordinates are from this instrument.

(ii) Foraminiferas standard techniques as given in Glaessner (1945)
wers used in preparing samples for examination.
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1T GEOLOGY,

l. IHE TROUBRIUGE BASIN (Fige 2b)

This is one of the smalloet South Australian Permian intracratonic infra
basins (2592 km?). The basin margin (as shown in Fig. 2b) has been defined
by wopfner (1969) from the "guumetry of (proven) sediment fill" (my bracketsj
wopfner, op, eits, ped). Such data are limited to obwvious glacial feasturcs
(pe | ) and to that from micropaleeontologicel evidenge. (foth are scarce
within the area shown, sspecially the submarine portions of the basin, and so
tha boundary wust be regarded as flexible.

Stackler end Sprigg who firat defined the basin did so on the results of
a submarine gravity survey within the St, Vincent Gulf reglon. The two
houndaries however are not coineident (see 3Sprigg & Stackler, 1965). The
problem need not concern us further if the Troubridge Basin is regardad as a
congept which has baen developed for tho convenience of discussion.

- 2. REGIONAL SETTING

A thin seil horizon averlying nodular, shoet calerete, thickening
toward the coast, covers underlying sediments, Topographic lows within the
gently undulating landsgape are ususlly ocecupied by salt lakes, and their
presénna infers the ublguity of Permien clays on Southeprn Yorke Peninsula
(Crowford, 19656). Reports of large granite erraties along the mergine of
some of the larger impermeable clay-based lakes (e.g. Howching 1900) support
this,

Exposures of the underlying sediments ere limited to ccastal sectiona.
They were First mapped by Howchin (1900) who recorded "Pre Tertiary glacial
clays® (i.c. Permian) from the coastal exposures 0.8 km weat of Troubridge
Hill to Port Moorowie (Flg. 2a@). The most recent geological survey by
Crawford (1965) is o major reference. Subsurface studies by Juohnson and
Laws (1969) summarise datae from thirty-one auger holes drilled ot Pessey
Swamp (Locotion, Fig. 1)s  They rocord “at least 156 m* of Permian overlain



elther by Tertiary (Oligocens) limestones or recent sediments overlying
"Archean” gnelssic rocke.

Seismic reflection studies by Stuart and Yakunin (1971) have shoun
thaet these exposures ogour as upthrown blocks along rejuvenated late Pre-
cambrian - early Palasozoic feults.

3. S IGRAPHY AT UATERLOO BAY (Summarised, Fig. 2a)
BASENENT
o basament ocuterop cecours within the area.
PLRIMIAN
Biostratigraphic Correlation ~ (a)

The maximum thickness of palynologically proven Permian sediments
ig 12 m« They are ecorrolated with the Upper Mangetty Formation (Fig. 4)
of the Perth Baain and are fncludnd within the Cape Jervis Beds (Ludbrook,
1967). A comparison of the outerop with the lithologieos logged from the
Stanabury Ho. 1 and Minlaton No. 1 Stratigraphic Bores (Ludbrook, 1968)
places them high in the local Permian ssction.

Lithologies ~ (b)

The sediments which ogour at the base of the cliff sections
(lateral extent 6 km) ere generally black to blue-grey sandy, micacecus clays,
which weather grey-white. These carbonaceous (in parta) claystones® have
no obvious bedding features. Small erratica (3 em?) of varied lithological
type including granite, gnelssic fragments and quartzite, ccour throughout
the sediment. fuch larger erratice occur loose on the beach (subject
material of thesisj Harris, 1971) and have been reworked to Form recent lag
deposite.

fuech of the outcrop is severely iron steined (which renders it unsuitable

" Claystones - moderately indurated clays - do not have the fissility of a
shale, nor exhibit the conchoidal fractures of a mud stone (Pettijohn, 1967,
pe341).



for palynology, Appendix la) and this apparent laterization could ba a

post Permian surface festure. Ludbrook (1965), howsver, has recorded some
iron staining in sub-surface material. Reynolds and Johnaon (1972) have
reported chemical westhering (laterization) in a recent sub-glacial environ-
ment and so the possibllity of this being a Permian festure cannot be dis-
counted. l

The lowermost Permian outerop occurs at bosch level snd is poorly
axposed. It is a brown gritty siltstone, containing larger erratics, with
evidence of slumping. Samples from this level were bagren.

Interbedded within the claystones are discontinuous sand lsnaes. These
range from light blue to white fine grained sands to red coarser sands. The
origin of those sands is not known although Harcis (1971) has suggested that
they are wind-blown. Samples eollected for foraminiferal anelysis were barren.

flany of the lensee have prominent concretions which are probably weathering
Peatures (Plate 7, Fig. 71), Generally the contact between the claystones
and the sand is sharpy at one locality, however (Section 8, Fig. 2e) the
lens overlies a cobble bed (40 om thick; Plate 7, Fig. 73), but it la not
traceable for more than 2 me  This bed could represent Permion reworked
gadiments in an old channel deposit. Similar lag deposits were seen at
Paint Turton (Fig. 2b).

g lays and Sande

(a) The combined thickness of thess two units is 5 m. No microfossils were
found in samples from either unit; they do, however, contain erratics.

In the absence of palasontnlogical evidence and with the possibility that

they have undergene post Peralan reworking, the stratigraphic position

cannot be accurately determined, but the units do overlie the Lower Permian
claystones and are themsalves overlain unconformably by the Plelstocens
Avdroasan Clays and Sandrock.



{b) (1) 7 Permisn Clays: these are mottled reddish green clays which occur
mainly as slope cover. The heavily weathered nature of the unit obscures
its boundary contacts.

(ii) Permian Sandrock: this unit Is a grey white, 111 sorted, poorly
indurated clayey sand with erratics. (here it is not in direct sontact
with the sea (e.q. Ssction 8, Fige. 28) it weathers to Porm pecullar colunn~
like atructures. These appear to be the result of two saets of 'jointing'y
the esarlier horvizontal set could be following bedding plenes with the later
sot perpendicular to the first.

An essentially similer outcrop was found abt beach level at Port Moorowiéo
(sections 2 and 3, Fig. 2a) and has been mapped as Permian by Crawford (1965).

GRTLARY

(a) Henthonie Poraminifera recoversd from ssmples of thease buff to
pink bryozoal limoastones indicate, for the first time, an Upper Eccens age
for the unit. It is referred to oo the Rogue Formaotion and correlated with
the basal Port willunga Seds (Lindsay, 1972).

(b) The horizontally bedded limestonse (first seen in Section 10, Fig. 2a)
are eporadically calereted forming resistent headlands for 2 km along the
goasgt to Troubridge Hill, Crawford (1965) indicates Hallett Cove Limestone
at Point Gilbert (Fig., 2a); however, the unit is not present and sediments
of Guaternary age outercp almost at beach level (Fig, 2a).

QROSHAN CLAYS AND SANDRO

(a) Maximum thicknoss is 1.72 my and inciudes the unconformably over-
lying red clays with alunite bands, described by Crawford (1965, pp.40-41),

(b) The underlying unit consists of mottled brown green candy clays
which contain grit bande and deeply weasthered erratics, suggesting that they
are devived from the underlying Permian clays. The overlying red brown clays
contain distinet white bands of alunite and/or kaolinite (Crawford, 1965).

Samples were collected by the weiter and Xeray diffractometer (X.f.0.) analysis



indicated mainly illite (#. J. Love, pers, comm,). Semples of o similar
lithology were collscted from the Tertisry/Permisn contect (Section 10) and
AsRolis anelysis indicated @& similar clay mineralogy to that in the (Quaternary
sequence (R. J. Love, pers. comm.)., Therefore, these bands are considered
as a post-depositional featurs (of. Crawford, op. cit., p.dl).

ATEARNARY ACOLIAHITE ARD i

(a) The maximum thickness of the two units is 10 m. The lithology of
the acolienite, a poorly indurated calecarenite and the presence of the ben-
thonic foraminiferal assemblage, suggests a corpelation with the Bridgewater
Formation (Lindsay, 1972).

(b) (1) Aeolianite: the grey-uhite calcarenite is first ascen at
seetion B (Fig. 2a) as a prominent headland asscelated with an asolienitic
wave cut platform. This is the only section which exhibits large-scale
croes badding. A well badded buff calearenite (1 m thieck) oecure within the
asolianite and partly overlies, unconformably, the Permian claystones. The
bed pepresents a probable marine ingression (Lindsay, 1972).

{(ii) The celerete of varying thickness, Toems a blanketing surfaece
and is seen in all sections. Mostly it is sandy and friable at the base
becoming more nodular to flaggy at the top.



1. INTROCUCTION
(a) Previous work within the Troubridge Basin

Cookson (1955) recorded a vreworksd Permian microfloral assemblags from
"a marine carbonaceous deposit of probsble Cogene age from a shaft near
Noarlunga” (Cookson, op, cit., p.57). Althouch it is the firet record, its
usefulness is limited as no further details accompany the report. Harris
and lcGowran (1971) reported Permian palynomorphs from Minlaton No. 1,
Troubridge Shoal No. 1 and Uonna No. 1 borea (localities shown in Fig. 2h).
All assemblages (gensu lato) however are poorly preserved and do not contaln
any diagnostic species (see p.'* ). One feature common to all semples is the
presence of spinose acritarvche (organic walled microplanktoni see p.(¢).

(b) sample Reliability

flost samples were from Laterloo Bay (Methods, p. 3 ), bul twe semples
examined were cuttings from a rotary percussion drill hole, Peesey Swamnp
fioe 1 (Fig. 2b). Generally cuttings are subject to contamination (e.g.
drilling fluld used, covings) and the recovery depth of the sample is
unreliable due to loss of cirgulation and/or settling effects with depth,
The drilling fluid for thie hole was water and no loss of circulation, op
caving was reported. The depth effect is negligible as the hole was rela-
tively shallow (80.5 m). Conseguently the depths given for the two samplas
used (Appendix 2) aere considered tu be accurete (2 1.5 m).

No slgnificant quantitative chenge in microfloral composition was
racorded from any of the samples (Appendix 8a). Unfortunately assemblages
from the top of the Permien in Peesay Swamp No. 1 (Fig. 2b) were too poorly
preservad to allow sny Tirmer conciusions other than the assemblage is of
Permian age. Consequently only one assemblage (i.e. Biostratigraphic assem-
blage~zone) is considervd to be present,



The moderately diverse sssemblage (30 genera end 46 spucizs, Appendix 3b)
is well preserved, apart from some gompressed specimens in a few samples,
The assenblage is dominated by monosaccate pollen including Potonieisporites
balmei and Parassccites spp, (ave 20%, mex. 36f). The monocolpate pollen

Cycadopites cymbetus is also abundant (5-10%) as is the trilete sepore
Mierobagulispore tentula (127)).  Neon striaste disaccates from a minor element

of the assemblage (37) and striate disaccates are rere (< 1%). The eigni-
Picanco of thie is discusaed later (p.i )« Four genera of splnose mcriterchs”

are present (up to 13%) end include Veryheshium, ficrhystridium, Diplofusa

and Lolofusa. (Fig. 3c, Graphic representation of the assemblage).

Apact from these wajor elements & well preserved reworked fiddle to
Upper Devonian microflora (up to 2j) is present (Plate 6, Flgs. 59<70).
Fungal spores and wood Tragmente form a minur-hnckground element. RNo Permien
spores wers found.

The biofacies significance of thig sssemblage is disecussed later, {(s+~—).
However, such an assemblage is only usaeful for blostratigraphic correlations

if it can be compared with and placed into e previously srected scheme (see
balow ) .

IV BIDSTRATIGRAPHY AND AGE

1. Palynological Subdivisiens of the Australien Permian
(a) Boundariee
The boundarics of the Permian interval within Australia have been
redefined on the basis of microfloral svidence. The lowasr, FPecmlan-

Carbonifervus boundary (which need only concern us) has been defined by the
appearance of the large monosaccaets pollen Potonieisporitea spp. (Helby, 1969).
This ingludes ths Seaham Oads of the Sydney Basin within ths Fepmian. Thus
the Stage I mieroflora of Evans (1969, see bslow) is here considerad as Lower
Parmian (Fig. 4) and not Upper Carboniferous (Evans, op. cit., p.43).

¥ A heterogenecua group of acid resistant microfossils of unknown biclogical
affinity. Techudy & Scott, 1969.
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8 Monolete  Spores-

9 Trilete Spores

Note 1 Segroves didnot include groups
7,889

2»Total«Spores from the summation
of B&Y
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(b) subdivisiona

The Parmien microflora has been subdivided into various distinat
migrofloral assemblages. The initial three-fold subdivision by Balme
(1964) hes been extended by Evans (1969) and more ragently by Segroves
(1870b).  The relationship between the three schemes is shown in Figure 4.
The table (Fig. 4) was drawn up by placing the roek stratigraphic units
given for esch asscmblage in a faunal biostratigrsphic fremework.

Paten (1969) working in tha Cooper Basin re~subdivided Evens' 'Stages’
4 and § into six eub stages. They are ghown in Figure §, along with the
southern and central Australiasn bicsetratigrephic subdivisions of the Permian.
The uppar Lower Permian and Upper Permian subdivisions do not apply to this
gtudy but are included (Figs. 4 & §) for cempleteness.

Apart from key speciss as indicetors of thess subdivisions the importance
of the guantitative composition of the assemblage has been emphasizaed,
Accordingly the correlation betwesn the Uaterloo Bay Assemblage end those of
Evens and Ssoroves has been made using these cpiteria (problems such as
facies effects ore discussed bslow).

24

From the preliminary etudy Herris and HeGowrean (1971) concluded "In
terns of Cvana' units the vaterloo Bay Assemblage equates with Stage 2"
(Harris % fMoGowran, op. eib., p.6). Further evidence (below) is in egree-
ment with this statement.

An Senroves' work (1969, 1970a,b) was used extensively in the systemotic
section of this atudy an attempt was made to correlate this assemblage with
those of the Perth Basin, The correlation with both worka is shoun
saparatoly end the diffavences ars discussed bolow.

(a) Correlation with Evens' Stage 2 (Fig. 4)
Thia ‘stage' ias defined by the first appearance of



EXPLANATION TO FIGURE 4

1. Micpofioral Subdivisions

BaLue (1964) Based on microfloral diversification in Uestern

Australian basina.

EVANS (1969) Ematern Australis, ineluding South Australia and

the Northern Territory. The five *STAGES' (f.e.
biostratigraph assemblage-zones) ara compayud
with the earlicr subdivisions of Balmoe (aﬁﬁL%%t.).

SEGROVES (1970b) Limited to the Perth Basin (W.A.). Altheugh

showing assemblages along with key spocies on hia
range chart (op. cit., Fig. 4) from the Nangetty
Formation and the overlying Holmwood Shale, there
is no record of samples from either unit (also
see Segroves, 1969, 1970a). This detracts

aeriously from the work.

Stratigraphic localitles of the Assemblages are given by each
worker (exception above); consequently vock units from both
eastorn and western Auetralis can be eorreleted using mega faunal
biostratigraphic zones. The basic correlation chart is after uses (1970a).

2.  Faunal
% UICKENS (1963)  Feunel Units A-F§ erected using gastropods and

bivalves (1.A.).

FEE DICKENS (196Ba,b) Faunal Units 1-IV; erscbed using brachiopods,

bivelves, fenestellide and the erinoid

Calcenlispongla (eastern Australia).

NOTES

L.

2,

3

tiass (1969, 1970b) has postulated a sea wey across Australia
during Permian times to explain the similaritios of the two
faunas. The connection via the Cooper Basin is besed on a fene-
stellid fragment recovered from a rotary cutting from a well In
the basin. Problems with the correlstion, outside the scepe of
this study, are discussed by Runnegar (1969).

There are problsms in correlating these fauna with those of the
Ursl Reglon (e.g. Vaterhouse, 1970); however, the Standard
Stage names arse used in this study.

Biostratigraphic correlationsof the Permian of southern and
central Australia are given in Fig. 5.
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(1) striatiti pollen, in particular Protehaploxypinue goralensis,
B amplus and P. gewardl.

(i1) ronocolpate pollen, in particular flarsupipollenites spp.
(1ii) The trilete spore Deltnidispora dirscta.

Evans (1969, Fig. 4, p.50) has alao indicated thst Punctetisporites gretenais
is not found above stage 2.

Therefors the presence of the striate pollen P. rugatus excludes the
assemblage from stage 1 (ses above). The absence of Marrucosigporites
peeudoreticulatus indicating Stage 3 (op. cibts, p.47) precludea it from
this and consequently any higher Stage,M. Hoth L. diresta ond fl. trirsdiatus
forma triradiatus were in tha vateorloo Pay Assembloge. P. gretensis was alsa
recorded, although rare.

On the basis of this evidence the assemblage correlstes well with
Stage 2, notwithatending the presence of Granulatisporites trisinug, which
Evans regards as a Stage 3 indicator. This is not coneldered o good index
speeies aa it shows, unlike V. pseudoresticulatus, a broad spocies variation.

{(h) Correlation with the Perth Basin

Using the range chart given by Segroves (1970b, text-fig. 4) the
waterloo Gay Assemblage (U.D.-A) equates with the Acanthotriletes Assemblage
(Fig. 43 Stage 3, lower Stage 4 of Evans' units). The apscies whose renges
define this Ansemblage and are in common with the ©.B.-A are G. trisinua,
Tubsreuletogporites mogdicus and Lasvigatosporites flexus. However, only
three of the ten spocies considered as diagnostic of the ascemblage are
present (op. cit.y pp.513-514).

The guantitative microfloral data from the two assemblages ars shouwn
in Figure 3. The major differences botween the two are

(L) The sbundance of monosescate pollon (U.0.-A).
(1i) The greater abundance of spinose acritarchs (U.8.~A).
(1ii) The low Pfregquency of disaceate pollen (U.B.-A).
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The first two can be explained by facies variations, the acritarchs
indin&ting seline conditiona (see later) whilst the monosaccate pollen
indicate the proximity of the floral sourge, as their disperssl is affacted
by wind and water currents (Muller, 1952). The low frequency of winged
bisaccates, howsver, cannot be explained by the same reasoning, and theip
absence is censidered significent as thoy represent a 'stage' in floral
evolution (Balme, 1962). Consequently the apparent corrslation with this
Perth Basin Assemblage is rojscted.

Discussion
V. pseuydoreticulatus is first recorded from the base of the Holmwood

Shale (Perth Basin, Fig. 4) and is regerded as Stage 3 in terms of Lvaens!
units. Consequently the underlying Nengetty Formation and the jligro-
bagulispora Assemblage (Fige 4) equates with Stage 2.

quantitatively this assemblage and the Usterloo Bay Aasemblage
equate wall (Fige 3, B & C) although key spscies of the former are absent.
The presenca of slightly more disaccate striate pellen (p. ) suggests that
the U.0.~A ie stratigraphiecelly higher than the Psrth Gasin Assemblage.
Thepsfore it is equatad with the Upper Hengetty Formation.

Thero iz no rocopd as to what depth the hoges penstrated the Hangetby
Formation (max. thickness 457 m, licthae et al., 1958) nor is the Formation
mentioned in the 'Source of Samples' (Segroves, 1969, 1970a). (The omission
is sorious and detracts from his study).

One other problem needs to be explained; why the specice uasing the
range chart indicated that the Assemblage could have been of Lower Artinskien
age, The total ranges of some of these palynomarphs are not fully known and
a study showing ranges from western and castern Australia, where other bio-
stratioreaphic controls can be applied, is roquired.

For example, Dolme (1964, p.59) records Celamospora sp. cf. . migrorugoss
from the Canning Basin (U.A,) as ranging from the Famennian-Upper Carboniferous.
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Segroves records the same epscies asm ranging from Upper Sakmerian to Lower
Artinekien.  Similarly Harris and feGowrsn (1967) have recorded J. modicus
in a well defined Stage 2 sequence Trom the Arckaringa Basin. These
differences show how little is known of facies controls for spores and
pollen (Balme, 1969) and emphasize the need for blofacies studies,

3. fAge

The high proportiona of monosaccaeto and monocolpate pollen and the
low propertions of taeniate disaccate pollen ( < 1%) indicate thet the
aspanblage is of pre late 'Sekmarien' age. Hart (1971), segroves (1969)
and Balme (1962) have cmphasized the importance of the taenlate disaccate
pollen as an ege indicator with the lowsst percoentages ococurring in sedi-
ments of middle Sakmarian age.

One of the typo locelitics of Evana' (1969) Stage 2 microflore is the
upper Lochinvar Formation (Sydney Basin). Dickens (1963, 1963a,b) has
corpelated it with the Nangotty Formation of uestern Australia the age of
which has been determined as Sekmarian. - This is consistent with the age
determination based on guantitative microfloral contont.

Therefore the Uaterloo Bay Assemblans, equating with Stage 2, is
conaidered as pre late 'Sakmariant' in age.

4s Locel Implications

1. Correlations with other palynclogically proven Permian sedimants
within South Australis are shoen in Figure 5. These are ueeful In palaso-
snvironmental interpretation as thay indicate the extent of marine influonce
- within the state (ece later, p.¢ ).

2. Tha high frequency of rewotked, excellently preserved Devonian spores
suggests @ local origin. Long distance transport from aress of proven
Devonien sedimentation (e.0. Antarctica, Helby & Meflroy, 1969) would destroy
the palynomorphs, particularly those with delicate appendages such as
Anghryospora reported by Harris end flcGowran (1971).
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such preservation demands repid recycling which would require
incroased rates of sedimentation in a preferably redueing environnent
(sea p.'1). Opfopmation with uplift would provide such rates. Stuart
and Von Sanden (1972) using preliminery information have postulated a
poriod of deformetion inmediately prior to Permiaon pedimentation.

it is considerod by the writer that the subsequent recycling in a sub-
aerial glacial environment would not allow this excellent preservation.
instead, an alternative mechanism is proposed which explaina the presecvation
and supports Wopfner (1970) who has emphasized the importance of syn-
deppaitional movement during the Permian.

The degree of microfloral diversity indicates an smelioraticon of
climate and with the evidence of a mavine ingression (see Biofaclus, psee ) it
is suggested that the period of glaciation had ended, Ouring such a
period incressed run-eff from meltwaters would give rise te erosional
rejuvenation and so increase the rate of sedimentation.

Should this coinecide with uplift the repid recycling of the Devonien
mieroflore, in a suitable sub-aquecus reducing environment, would be
achieved. 0Other evidenge such as a low salinity palseoenvivenmental (see
Biofacies, p. ) supports such a mechanism,

1
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V BIOFACICS

1. JTypes of Infersnces

Classification of Pelacozoic palynomorphs is made by assignment to
form or organ genera (as defined by Schopf, 1962), Consequently palaso-
phytic conclusiona made on the basis of comparigona with extant forms are
highly suspect (Techudy, 1969), The Following palaeoscological and palaso-
geographical inferences ars made from a consideration of agsppiations of
fosgil groups. The larger the rumber of groups occurring together, the
atronger the inference.

The contributions of the spincee acriterche, spores and pollen and tha
arenacoous foraminifera are considered under separate headings. A synthesis
ie presented at the end,

Spinose Acritapchs (Organic valled Mieroplankton)

Dounie et al. (1963) have stated that in general the group (Acxitercha)
is marine, Smith and Saunders (1970) have ropently shown bthat Silurian
spinose acritarchs of the same genera as those from Permian seguences are
confined to "depositional erses continuously or intermittently open to
marine waters and do not occur in fluvial depasits.”

The oecourpence of spinose acritarche with arenaceous foraminifera in
the Permian of vaterloo Bay ia Purther evidence of their association with
‘mavine' conditions.

that is exactly meant by 'marine' is not clear - an example of their
salinity tolerance is illustrated by data From 5.A.G. Cootancorina No. 1
(Arckaringa Basin, Harris & NeGowran, 1967). Conditions described as
'fully mapine' are indicated at 701 m (Unit 1, Stage 2 microflora) wherae
foraminifere and microplankton oceur together. With the onset of evaporitic
conditions (a regressive phase) the forsminifera disappear (671 m) -~ whilat
the seriterchs remain, tolerating increasingly higher salinities. Their



diseppearence is marked by the onset of freshwater deposition (528 m prior
to the deposition of the fit. Toondina Beds, Fige. ), It is apparent that
a threshold salinity is roquired for their sppearance. Botrysegocus which
aleso goours within the assemblage 1s, howevery penerally regsrded as a
freshuater genus. To explain the pecurrence of both groups a low salinity
environment of deposition is suggested (see later)s.

Other occurrences of the acritarche within ‘marine’ scdiments have boen
rocorded by Evans (1969) in Stage 2 microfloras in western New South ilales.
Segroves (1970b) records thom in the Migrobaeculispora Assemblage (above) but
refers to the sedimenta of the Nengetty Formation as "glacial to fluvie-
glacial in origin® (Segroves, op. cit., p.514), Crospin (1959, p.16),
howavar, has recorded arensgeous and calcarecus foraminifera from the ssme
Formation.

5 g and Pollen

Harris (1969) has reported mepaspores from Preshuater sediments of Lower
Permian age (@.g. Nk, Toondina Beds). No megasporss were Pound in samples
from Uaterloo Bay. Although negative evidence their absence in this ‘'marine’
environment is in koeping with Harris' findinps.

Tschudy (1969a) has stated that palynomorpha are best preserved when
deposited under acidic, raduecing conditions. Such conditions are commonly
daveloped in leke bottoms or closed basing, and in such an environment
microbial degradation of the exine would also be redused. The preasscvation
of the Permien and reworked Devonian spores suggest such conditione.

Arenageous Foraminifera

5ix Hemidiscus balmei were found during this etudy. This brings the
nunber found at Usberloo Bay to eighteen. Harris snd fcGowran (1971) cone
gldared that the low numbers and low species diversity represent cold and/op
low salinity conditions. This is consistent with the other evidence (above).
Ludbrook (1969) postulated that such asssmblages were deposited in coastal
fiords (ses next section).
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2. P hig Conglus

vopfnoer (1970, p.277) concludes that fiords (and an imnature landscape)
were unlikely to have been part of the South Australian Permian landscape
(cf« Campsna & wilson, 1955) and that structurss attributed to them can ha
explained by grabens and half grabens produced by faulting. Thie does not
affect the palasoenvironment proposed by Ludbrook (1969).

Tactonic movewments such as these are considered by the writer partly
responsible for the merine ingression which has been ragorded from sediments
of ' Sakmarian age, throughout Gondwanaland.,  Etwldence from gouthern Auetralia
(above), Peninsular India, Argsntina (Ahmad, 1970) and South veet Africa
(Martin & wilezewski, 19705 Dickens, 1961) indicates that these rogions
were interconnected by seeways during the 'Sakmarian'. feGowran (1972, M.5.)
has supgested thet initlal rifting botween Antarctica and Australia took
place at this time, Cvidence of the transgression has not yot been found
in Antarctiocs.

Consoquently subsidence and possibly the rifting between Antarctica and
fustrolia initisted a marine ingression affecting moat of Gondwanaland,
This peried coincided with the deglaciation of southern and sastern Australia,
with melt weters appreciably lowering the salinity of the ingressing sea.
The abnormal salinity restricted faunas to arenacecus foreninifera. figro-
bial sctivity in this environment would also be lossened and 80 explain the
proservation of the palynomorphs.

This equates the sediments with the second (marine ghalae) unit of
wopfnerts (1969) three part litholaogicel sequence for the parmian of South
Australia. The youngest unit (genarally freshuwater deposits) has not been
recorded within the Troubridge Basin.
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VI SUBBARY AND CONCLUSIONS

Thirty genera and forty-six species of Permian palynomorphs have been
deperibed and figured from sediments st Uaterlooc Bay. The assemblage
(aonsy lato) from each stratigrephically loecated sample has boen guantified
(Appendix 3a) and from this it was concluded that enly une microfloral
asaomblageszone was present.

This has allowed comparison and correlation with eastern end westorn
Australion microfloral assemblages, which have been dated by thelr association
with mavine feunas (Fige 4)« The assemblage was correlated with Cvens'
(1969) stage 2 miceeflora from the lower Dalwood Group of the Sydney Dasin.
The need for biofacies studies of Permian palynomorphs is epperent, as such a
study would eliminato false correlations (p.3).

The correlation wes achieved by using key specles and by quantitative
" migrofloral comparisons. The type of lithology associated with the assem-
blage has been given as well as lts stratigraphic position in relation to
the othor outerep (Flg., 2a). The lithologieal informetion ls important
as it indicates the type of preservation and in part the environment of
deposition. Both cen sffect the quantitative microfloral exprossion and
allowanca for such a bias must be made when correlatlons are made uaing
this technique. (uantitotive data was also used in the age determination.
A pre-lake 'Sakmarian' ege for the Assemblage was concluded frem two lines
of evidenca:

(1) the guentitative compeosition of the microflora
and (1i) the correlation with the Upper Nangetty Formation of Sakmarien
ane <Pt 134 Fig. 4)-

The ags determination has allowed a brisf palascgecgraphical comparison with
ogbther Gondwanuland continents of a similar age.

A low salinity Permian depositional palascenvironmant has been conecludad
from the preservation and types of palynomorphs of the assemblage. The

oceourrence of arenacecus foreminifera and the spinvse acritarchs is further
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evidence of the association of these cenera with marine conditions.

Fleld work has also conbributed to two important Cainozoic discoveries
at uaterloo Bayy the dating of the Tertiary Limestones as Upper Eocene
and the second pecord of planktoniec foraminifera within the fuaternary
acolianite sequence.
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VII SYSTEMATIC PA LYNCLOGY

The following descriptions are the result of the exemination of
fifty-two strew slides prepared from ten samples, fethod of preparation
and semple logations are given in Appendices 1 and 2,

The two main systematic studies of the Australian Permian microflora
(Balme & Hennelly, 1955, 1956e,by Segroves, 1969, 1970a) were used
extensively. The latter provides tha more recent synonomy and the reader
is referred to this. Only a selected synonomy is given here.

pesoriptive terminology used is in keeping with Kremp (1965).
Disaccate measurements given are in accord with Segroves (1Y693 see Fig. 6).

LATERAL

TERMINAL

a CORPUS LENGTH d SACCUS BREADTH
b SACCUS LENGTH e CAPPULA BREADTH
¢ CORPUS BREADTH f _TOTAL BREADTH

Fig. 6. Diagrammatic explanation of terms used in expression of dimensions and
construction of disaceate pollen grains,

from Segroves(1969) p176° |



ANTETURNA SPORITES He Pobondie 1003

TURNA MONOLLTES Ibrahim 1933

Suprasubturma ACAVATUMONOLETES Dettmann 1963
Subturma AZUNOMONOLETES Luber 19385

Ganus LAEVIGATOSPORITES Ibrahim emend, Schopfy wilaon
and Bentall 1944

Laevigatosporibes flexus Segroves Pl. 1, fig. 1
1970a Laevigatosporites flexus Segroves pl. 11, figs. C=0

Dimenaions: (6 specimens) Longitudinel axis 30-50 u, tranaverse axis 21-34 .

Remarkes The figured specimen differa from the holotype with conspicuous
thickened raisod lips (2.2 M in width).

(%] 28 8D«
Pls 1, fig. 5

Description: fonolete with sub-rounded amb, shows prominent distal folda.
Exing 1.5 p thick and finely punctate.

Dimensions: (2 specimens) 31 u diametoer.

Remarks: Shape and thicker exine distinguish it from Laevigatosporites
vulgaris forma collienais Belme & Hennelly (1956a, p.55, figs, 1-5).
Genus TUBERCULATOSPORITES Imgrund ex Potonie & Kremp, 1954

culatosporites modicus Oalme & Hennelly
Ple 1, fig. 6

1956a Tuberculatosporites modicus Balme & Hennaelly
5.56. pl- lf fig!g 10-13
Oimenailons: (10 specimens) Longitudinal axis 19 u (av)s transverse axis 14 .

Remarka: This specics is common. Specimens are smaller than those recorded
from the Perth Dasin.

TURDA TRILETES Reinsch, emend. ODsttmann 1963

Suprasubturma ACAVATITRILETES Dettmann 1963

Subturma AZONOTRILETES Luber emend. Dettmann 1963

Genus CALANOSPORA Schopf, Uilsen & Bentall 1944

W sp. ofs Co microrugosa (Ibrahim) Schopf, Wilsen &
Pl. 1, éig. 7
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Synonomy Segroves (1970a) p.48.

Description: Trilete, amb circular to subcireular, often folded and gom-
pressed, exine thin (1 u). Laesura distinet and straight in moat
specimons. fay or may not be thickened at proximal pole.

Dimenaiona: (3 specimens) svy 42 y diemeter, lassura length 12 .,

Galamospora 7 diversiformis Balmoe & Hennelly
Pl, 1, figs. 8 & 9

Description: Amb circular, and amooth, trilete with etraight laesura.
flay have darkened proximal thickening (Fig. 9) or ineipient cupvaturae
(tetrad Fig. 8). ,

Dimensions: (10 apecimens) avy 20 u dismeter,

Remarks: Fig. 9 has a diameter of 10 p and is much amaller thsn other
published size ranges.

Genue PUNCTATISPORITES Ibrahim emend. Potonie & Kremp 1954

mms%mm.a gretensis Balme & Hennelly
Ple 1, ¥ Qe 11

1956b Punctatisporites grotensis Balme & Hennelly p.245
f'igs- 1113

ODimensiona: ODlameter 71 u (2 specimens).

Remarke: Specimens are rare in the sssemblege.

tisporites sp. cf. P. gretensis Balme & Hennelly
Pl. 1, figs 12

Deseription: In all deteils these specimens ape like P. graetensig except
aize, Thickness of exino 2 M.

Dimensions: (4 specimens) av. diemeter 20 m. (ef. published size ranges
Ps geatensis mean 118 u, Balme,and Hennelly (1966b)).

Genus GRANULATISPORITES Ibrahim emend. Potonie & Kremp 1954

Granulatisporites sp. ef. G. trisinus Balme & Hennelly
Ple 1, fige 13

Description: Triengular amb with straight to slightly convex sides. Trilete
with laesure extonding three-guarters of epore radius and in most bifuc-
gating at the ends. Laesura have thin raised (2 ) unsculptursd lips
(1 m in thickness). Exine is thin. Distal surface ornament wldespread
low grana. Absent on proximal facae.
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Dimensionst (5 specimens) av. diemeter S0 a.

Remarkat Specimens differ from G, trisinus in that the grena are non-
uniform and eparse; although this could be a function of preservation.

Sesnylatisconites trisinus Belna & Hemnelly
Pl. 1, flgﬂg 17 & 18

1956b  Granulatisporites trisinus Balme & Hennelly
Pe2dd, pl,l, Tige. 5-8

Dimensicna: Av, diameter 42 m, which is smaller then those described by
Segroves (1970a).

Genus MICRODACULISPORA Bharadwaj 1962

Bigrobaoulispora tentula Tiward
Pl. 1, fig. 16

1965 ﬂm&%&%mﬁm Tiwari, p.l75
Pl. 2; f ¥ 1= 3537

Dimensionss (20 specimena) av. diesmetor 40 u,

Remarks: Although very common some spocimens were difficult to identify
from ggggggggéﬁggggggg 8pps. The genus ie currently under roview
(Glikson, 1972), but results are not yet available.

Genua and Species Indeterminate
pln 1, rig. 15

Description: Trilete, amb triangular with apices broadly rounded, sidas
soncave to straight. Laosura straeight to slightly sinuous extending
to ‘equator' end bifurcating. Interadisl crassitudes st proximal pola,
Exine 2 u thick., Distel ornament sparse {rregularly spaced grana,
reduced on proximel face.

Dimensiona: (1 specimen) diemeter 35 .

Remarka: The presence of the interadial crassitudes suggest that this Spore
balongs to the infra turma BARBITI Hadler 1954 (Hart, 1U65).
Ganus DELTOIDISPORA Miner emend, Potonie 1966

Deltoidispora direots (Belme & Hennelly) Norrls
pl. 1. figu 14

1956b Leiotriletes directus Balme & Hennelly, p.244
Pl. 1’ figa. 1-4

1965  Deltoidispora directs (Balme & Hennelly) Norris p.240
Figs. 1b, 7«8
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ODimenasiones Av. diameber (10 specimens) 40 u.

Remarks: Oiffers from [j. tentula by its conspicucus exinal folds bordering
the lassura (up to X0 u in widbh).

Genus VERRUCOSISPORITES Ibpahim, emend.
fmith & Bubterworth 1964

L sparvitas ap.
Fl. 2, Pig. 19

Ueseription: Trilete amb sub-rounded, Laesura are well defined but without
lips. Exine thick, bearing long verrucas 1-2 4 high regularly spaced
(5=1 m). Ornament peduced on proximal face.

Dimensions: (1 specimen) diamster 50 u (rare).

Gonua LOPHOTRILETES Naumovae emend. Potonie & Kremp 1954
triletes sp.
Fls 2y f‘ig. 20

Dageription: Trilete, triangular amb with strongly developed concave sides,
paralleling the lassurae. Raised lips (1 p), slightly thickened.
Exing approximataly 1 u thick supporting on ths distal surface and at
the 'oquator' small blunt cones (2 u high, 1 u apart) and spines 2-4 u
high,; 1.5 u apart. Ornament lacking on proximal face.

Uimensionas (1 specimen) 35 u.

Remarkss Oiffers from of. L. raruys Gharedwaj & Salujha (1964, p.193) by the
atrong concavity of the amb and tho incroased orvnament. Out lacks the
thickened interadial exine of the L. novicus Singh. :

Genus ACANTHOTRILETES (Naumova) Potonle & Kremp 1954

mg.amum teretiangulatug Balme & Hennally
Pl. 2, fige 21

1950b  Acanthotzilotas toreklanulatun balno & Honnolly
9024 « Pla 2’ '19’: 27«29

Dimensionss Diameter 20-42 p (3 specimens).

Genus BACULATISPORITES Thomas & PFPlug 1953

Jaculatisporites sp. indet.
Pl. 2, figa. 22 & 26

Description: Amb cigcular, trilete, lassura distinet extending thres-quartors
radiua of Spore. Thickened raised lips, axina thickness 2 y.  Strong
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polar compressions may be present (Fig. 22). Ornament close spaced
grana and baculae 0,5-1 u high reduced on proximal faco.

Dimensions: (Fig. 22) 27 p dismeter, 30 p (Fig. 26).

Genus HORRIDITRILETES Bharadwa] & Selujha 1964

Hopriditriletes ramosus (Balme & Hennelly) Bharadwa] &
Salujha 1964
Pl. 2, fig. 23

Synonamy Segroves (1970a) p.55.
Dimensions: (5 speoeimena) 45 4 av. diameter.

Genus APICULATISPORIS Potonie & Kremp 1956
Apigulatisporis sp.
Ple 2, fig. 24

Pascription: Amb round to oval, boundary uneven, Trilete lacsura axtending
to 'equator' and sometimes bifureating at termini. Lipe devsloped
0.5 p wide and unsculptured. Sparsely spaced broad coni (1-2 p wide)
arranged concentrically on the distal surfaca.

Dimensions: (6 specimens) range 18-37 u diameter.

Apiculatisporie levis (Balme & Hemnelly) Segroves
Pl. 2' fig. 27

1956b Apiculatisporites levis Balme & Hennelly, p.246
Ple 2, fige, 19-21

1970a Apiculatisporis levis (Balme & Hennelly) Segroves
‘ p.59, pl, 8, fig. ) §

Dimensionss (3 specimens) 25 M av. diameter,

Genua LESCHIKISPORIS Potonie 1958

Leschikisporis cpestus Segrovea
Pl, 24 figs 25

1970a Leschikisporis cmestus Segroves
9.52, pl. ds fiﬂﬂo A=L

Ulmensions: (figured specimen) 50 u dismeter.

Suprasubturma PERINUTRILETES Erdtman, emend. Dettmann 1963

Genus and Specles indeterminate
Ple 1, fig. 10
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Description: Trilete, cingulate mescsporoid, with rounded triangular
amb. Ralsed lips extending to periphery of spore, finely punctate.
Gingulum is slightly spongeous.

Dimensions: Total diamoter 24 i, coppus diamcter 20 g, Thickness of
eingulum 3.5 M.
ANTETURMA POLLENITES Rs Potonie 1931
TURAA PLICATES Neumova 1939
Subturma (ONOCOLPATES Iverson & Troslae-Smith 1950
Genus CYCADOPITES todehouse ex Uilson & iebster 1946

Cycadopites cymbatus (Balme & Hennelly) Segroves
Pls 1, Figs. 23

1961 cymbatus (Balme & Hennelly) Potonie & Lele
pe33, Pl, 3, Pige. 85-96
1970a 5&33;394&2; g (Balme & Hennelly) Segroves

9-72, plb 11] 19- E
Dimensions: (6 specimens) Longitudinal axis av. 51 p3 trensverse axis 22 u (av!
Remarka: Specimens are relatively abundant.

Genue ([EARSUPIPOLLENITLS Balme & Hennelly 1966

flereupipollenites trifadiatue fosma trirediatus Balmo & Hennelly
Ple. 1, fig. 4

1956 Harsupipollenites trizadiatus Selme & Hennelly
P-ﬁﬂ; plas 2, figl- 209=35
Dimensione: (3 epecimens) Longitudinal axis 80 3 transverse axia 30 u.
Remarke: Specimens of this species are rare in the assemblage.

TURMA SACCITES Evdtman 1947
Subturma MONODSACCITES Chitaley emend. Potonle & Kremp 1954
Genus PARASACCITES Bharadwa) & Tiwari 1964

1964 PLICATIPOLLEHITES Lele
p.159, pl.l, fig!. 6-10; pl. 2; figs. 11-14

Parasaccitas gondwanenais (Balme & Hannslly) Segroves
Pl, 2, flg. 28

1966b partim. Nuskoisporites gondwanensig Balme & Hennaelly
p.253, pl.?, figa- 6667
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1960  pParesaceitos gondwanonais (Balme & Hennelly) Segroves
il 2, fig- G, p.lﬁﬁ

non 1961  Nuskoisporites triengularis (Wehta) Potonie & Lele
p027, Ql; 2y fig. 40

Dimenelonss (10 specimens) Total diamoter 70-90 uj corpus diameter
B4=-60 pe  Filgurad specimen T.0. 20 w3 C.0. 60 M.

Parasgcelibog sp. A
Pl, 2, fig. 29

1966  Nuekoisporitos sp. Helby
p«674, Taf. 5, fig. 9

Description: fonosaceato, trilete, scar ruptured on several spocimana.
Distal saceus attachment overlaps 1/3 of corpus diemeter. Oronehi
are slongato (.5-1 u in diamster. Amb triangular, undulant margin.
Corpua rounded triangular in shape.

pDimensionat (3 spocimens) Total diamster 60 uj3 corpus diamebor 30 u.

Remarks: This specise differs from Virgkipollenites triangularis (Metha) Lele
(pel62, pl.2, fig. 15, 1964) in thot the corpus is roundly trienguler
and not elrcular,

Parasaccites ap.
Ple 24 figa. a0 & 34

1566  partim. Nugkoigporitos gondwansneis Oalme & Hennelly
pe. 253, pl. G, fig. 62

Desaription: fMonogaccabe with eircular amb, grain margin is not undulant.
~ Trilete scar is clearly defined. Lassura extending less than 4 corpus
diameter. Marginal folde present at periphery of corpus.

Dimenalona: Fige 30, T.0., 768 3 C.0. 51 pe Fige 34 To0. 80 uy CoD. 46 p

Remarka: The genus is currently under review (Glikeson, 1972). fierotome
pections of tho grains showing the saccus attachment arses would remove
any amblguity in assigning specimena to a specific taxa.

Parasaccitoe ep. of. Yirxkipollenites methap Lele
Pl. 24 figs. 31; pl. 3, Piga. 32, 33, 35

1956b partim. Nugkolsporites gondwanensis Balme & Hennelly
pa253, pl.G, fig. 65

Deacription: Monoasccate, trilete mark may be poor to well defined, with
lip development (fig. 32, raised lips 2 p). Grain margin, oven to
markedly undulant (fige 33). Gronehi are generally radially elengate
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avs 05 u in diameter. Corpus clycular to subecirsular. Line of
detachnent of exoexino, equatoriel on diatal face, sub-sguatorial
on proximal face (fige 32). Absence of peripheral folds of corpus
important. B8oth the letter features sppear to be characteristiea
af Y. g!&ﬂ!! Lele (195&; Pe159, pl. 2, Pig, 163 text-fig. 9, 13’b)-

Dimensions: (10 specimens) Tobtal diameter 100 u (77) 62 w3 corpus
diameter 60 u (47) 30 u,

Paragaccites diffusls Tiwari
Ple 3, fige 36
1965  Parasacgliivs diffusis Tivari
p-lBS, plt 4’ figl 72
Dimensions: Total diameter 90 my corpus diemeter (poorly cutlined) B4 u.

Genus POTONICISPORITES Sharsdwaj emend. Bharadwa] 1964

Potonieisporites balnei (Hart) Segroves
Pl, 3, flga. 37, 38

1969  Potonieisporites balmei (Hert) Segroves
p-l??, ple 1, flga. A=l

Dimensions: Total longltudinal axis 80-100 p3 corpus longitudinal axis
59"’?9 }Jo

Genus and Species Indeterminate
"fonosaccites" sp. 1
Ple 4y fig. 39

Descriptiont (Monosacoite. Amb, oval, corpus sub-cireular with marginal
folda. Trilete merk is not apparent. Attachment of saccus is
equatorial and sub squatorial. Saccus bronchi are fine and radiating.

uimensions: Tobal longitudinel exis 160 p3 transverse exis 100 u3  corpus
75 p in diamater.

0L 0"

Remarke: Has, the generic cheracters of Paresaccites, but is much larger than
eny publieshed apecimen.
Subturma OISACCITES Cookson 1947
Genua ALISPORITES CUaugherty, emand. Nilsson 1958

Aligporitos gragilis Segroves
Pl 4; fig. 40

1969  Alisporites gracilis Segroves
90190, plt &’ figﬂ- H-J
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Dimensions: Refer to PlgLp.u for an explanation of terms used for disacoate
measurenents. Filgured spocimen. Total breedth 140 py  saccus length
100 pe  Une other specimen wae found. Total breadth 60 y; corpus
breadth 40 u3  length of body 46 .

Remarks: Both these specimens apre outside the aize range of those from
the Perth Basin.

Genue LINITISPORITES Leschik, emend. Pobonie 1958

Limitigporites moorsensis (Grebe) Klaus
Ple 4y fig. 41

1962 Illinites delasaugei (Fotonis & Klaus) Grebe
pal2, Taf. 7, Tlga. 1,2,4,6,11

Dimenaionet Total breadth 70 gy corpus breadth 20 gy length of saccus 40 uj
corpus length 38 u3 cappula 12 u.

"mggugngogga"
Ple 4, Tig. 42
1962 Taf. 7, fig. 8. Grebe & Schweitzer

Oimenelonss Total diamctor 40 p;  corpus diameter 26 My

Remarkss Grebs et al. (1962) coneluded that this form was = developmental
atage in the fomsmation of disaccate pollen; after finding this and
disacecate forma assogietod with @ macrofloral orgen in situ. Note the
aimilarvity of the alze of the corpus of thia form and fig. 41.

Limitisporites sp. af. L. fectus Leschik
Fle 4[ figo 43

1956  Limitisporitos rectus Leschik
pa133, pls 21, fiﬁn 15

Dimensions: Tokal broadth 76 py beeadth of corpus 42 w3  saccus langth 38 w3
corpus length 46 u; cappa width 26 . Uiffers ferom published specimon
being much larger.

Remarks: Specimens arerare in the assemblage.

Genus VITTATINA Luber ex Wilson 1962
Vittakina sp.
Pl 4. fig. 44

Deseription: Subseccate with tetrad scar on proximal Pace. Reys of scar
6-7 M, corpus slightly lengitudinally elongate to oval. Taeniae (107)
3 M wide are sinuous and uneven. Glefts approx. 0.5 g wide.

Oimensiones Total breadth 70 u; corpus breadth 54 po
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Genus STRIATUABIETITES Zoricheve & Sedova ex Sedova, emend,
Hart 1964

Stristoabietites multistristus (Balme & Hennelly) Hart
Pl. 4, ?ig. 453  Pl. 5' figﬂo 4Gy 47

1955 partim. Lusckisporites multistristus Salme & Hennelly
Pe93, pl. 2, figs. 16-17, 20

19656  Strigtoabietites multistristus (Balme & Hennelly) Harb
pPe 4ly tﬂxt~fiq. 90

Dimensiona: (8 specimens) Total breadth 70 M3 corpus bresdth 55 g
length of corpus 49 p. These specimens are larger than those described
by Hart (1965, p.4l).

Genua SULCATISPORITES Leschik, emend. Bharadwa) 1962
Sulcatisporitos ep.
Fl. 5y fige 48

beaeription: Disaccate, haploxylonoid. Amb of body elongate longitudinally.
Sagel in contact on proximal fsce, a generic cheracteristic. They are
seml-circular in outline, and intra microreticulate. Bronchi basome
coarser toward the margine of these distally inclined sacci.

Dimensions: Total breadth 55 My corpus breadth 21 Mi  maccus length 49 uj
body length 38 .

Sulgatisporites sp. of. gplendens Leschik
Pl, 5, fig. 80

1956  Sulgstisporites splendens Leschik
PllS?p Plo 224 rign 10

Oimensions: Total broadth 62 p3 corpus breadth 46 M3 lengbh of saccus 50 M3
length of body 48 u.

Remarka: This diffors from §. splendens in that the corpus is clearly
outlined but differs from Vesigaspora milvinus (Balme & Hennelly) Hart
in that a well defined sulous with labra is absent.

Genua PROTOHAFLOXYPINUS Samoilovich, emend. Hart 1964

%mwmm Zugetus Segroves
1 5. fig. 49

1969  Protohaploxypinue rugatus Segroves
Pe200y pls 7, figa., Ge=H; pls 9, Figs. D=I
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INCERTAE SEDIS

Hote ths Asritarche Plgured are classificd according to Downie et al.
(1963).

GROUP ACRITARCHA Evitt 1963
Subgroup ACANTHOMORPHITAE Downie et al. 1963

GCenun BALTISPHAERIDIUN Cisenach 1958, emend. Downie & Sayjeant
1963

7 Balbisphaoridium sp.

Pll 5} fig- 51

Genua NICRHYSTRIOIUNM Deflandre 1937, easnd., Downie & Sapjeant
1963

i _ apps
Pl,. 5, figa. 52' 63

Subgroup POLYGOMORGRPHITAE Downie et al. 1963
Genus VERYHAGHIUM Deunff, emend. Downie & Sarjeant 1962

Veryhachiun spp.
Pl. 5' figﬁn 54, 886

Subgroup NETROMORPHITAE
Ganua LEIOFUSA Eisenach 1938

Leiofusa spp.
Pl. By flgs. 56, 57
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EXPLANATION O ATE

W1l figures are from untouched nanatiuen and unlssas otherwise stated
are ¥ 500,

Fige 1 kgsxisstenzssésaa.EAsaua Segroves
5 2267/4, 25.8 § 110,3

"108s 2~3 Cygadopites cym ¢ (Balme & Hennelly) Segroves
Fige 2. 5244154, 23.8 @ 104.,4, Note conspicuous distal
furrow extending length of grein,
Fig. 3. 52388/6, 30,5 s 110.8. Furrow marpine
overlapping

"ig. 4 Harsupipollonitos triradiatus forma briradiatus
Balme & Hennelly
52267/4, 26,7 3 110.3

“1ge B kg!ugautusgonitag ap.
52388/6, 42.5 1 106.3

“ige 6 groulatosporites modioua Balme & Hennelly
52267/2, 3640 3 102,5
“ige 7 Calamospopa ap. ef. C. migrorzugosa (Ibrahim) Schepf,

wilson & Hentall
$2267/3, 22,6 1 110,1. Proximal foeus

"igs. 8-9 Lalamospora ? diversifozmis Balme & Hennelly
Fig. B. 52267/2, 39.0 ¢ 107.0. Tetrad.
Fige. 9. 52267/4, 26.7 & 109,0

"ig. 10 Gen, et sp, in. det.
32!?19/1, 4448 1 103.,1

"ig. 11 ngtatisporites gretensis Salme & Hennelly
52388/2, 29.5 : 97.2

“igs 12 Pgnggj;;ggggiggg sp. ef. P, grotensis Salme & Hennelly
52267/4, 40.8 : 111.9

“ig. 13 Granulatisporites sp. eof. C. tgiaiﬁug Balme & Hennelly
52267/3, 21,9 &t 110,1

"ige 14 Dgltoidispora dipects (Balme & Hennelly) Norrla
52441/4, 41.2 1 96.2. Proximal fecus.

"1g. 15 Gen, vt ap, in. det,

52390/6, 38,0 ; 106.5
"ig. 16 m;ggosaguligggga tontula Tiwari
52267/4, 42,8 ¢ 100.6, Lateral view

"iges. 17-18 falme & Hennelly
aae ?Eg?“f&?‘ggg%%ﬁf' Apdgdnus, o

Fige. 18. §2267/3, 20.5 : 107.7. Note well developed lips
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EXPLANATION OF PLATE 2

111 figures ere from untouched negatives and unlasa othorwise stated
are X 500,

"1g. 19 Verrucosisporites ap.
5244153, 38.0 3 98.9

"ige 20 ophotriletos sp.
52388/1, 48,0 & 104,7

1ge 21 Qgggtsot:;;aggs.ggggﬁiggggggggg Balme & Hennelly
§2390/6, 27.0 ¢ 100.8, Proximo-distal focus

igs. 22 & 26 Baculatiagor;uag ap.

Fige 26. 52267/2, 26.5 & 102.5
ige 23 Hoppiditriletgs rouosus (Balme & Hennelly)

Bharadwaj % Salajha
52257/2’ 36,0 ¢ 111.4. Distal focus

ig. 24 agicgaatiagngig 8p .
52441/2, 27.8 3 110.1

flote concentriecally erranged sculptural clements

ig. 25 Mﬁh&mﬂa geatus Segroves
52441/2, 40,0 5 108.,6

Hote off polar compression: lateral view

igs 27 Apiculatisporis lovis (Balme &4 Hennelly) Seqroves
Sage?/l 2641029
ig. 28 ites gondwanensis (Balme & Hennelly) Segroves

52267 2y 36.8 1 1U9.2
ige 29 Parasaceltes sp. A

52419/, 41,1 ¢ 112.4
ig. 30 nganacgigeg 8p.

u2388/1, 33,0 3 100.4

ig. 31 ngaaacc;tag ap. of. Virrkipollenites methae Lele
5

52441/1, 31.6 s 101,
Note absence of folds at margin of corpus
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EXPLANAT 10N OF PLATE 3

ALl figures are from untouched negatives and unless otherwise stated
are x 500.

“igs. 32, 95  Parasaceites spe of . V. asthag Lele

Fig. 32, 32667/4, 26.6 s 101.4. Compressed grain,
note the raised lips.

Fig. 33, 52441/1, 29.4 ; 100.2
Fige 36. G2267/4, 26.6 3 114,0

‘ig. 34 E&Eﬂ!%ﬂ&% 8p.
652390/8, 35.0 s 91.4 (x 250)
'ig. 36 Eg;ggﬁccigua diffusus Tiwari
52267 d, 26,4 3 95.0

igs. 37, 36 Potonisisporites balmel (Hart) Segroves

Fige 37, 52350/1, 32,3 s 99.8. Lassura torn
Fig. 38, 52267/2, 36.5 : 98.8
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EXPLANATION OF PLATE 4

All figures are from untouched negatives and unless otherwise stated
are x 600, '

"ige 39 "lonosagcitea" sp.
52390/5, 39.6 1 109.6. Nota the large size of
this monoaaccate pollen
"ig. 40 mﬂgm.mmm segroves
52441/, 22.8 3 95,9. Particularly large specimen
"ige 41 w mogrsengis (Grebe) Klaus
52267/4, 25.5 ¢ 110.8
"ige 42 “Eugnﬁgggnte"
52383/3, 32,6 3 92.8. Uovelopmontal stage of

disaceates, comparc size of corpus with Fig. 41

"ig. 43 was&%aes_&m sp. of. L. reckus Leschik
§2360/3, 32.6 s 92.8

"ige 44 Vittatina sp.
3239371, 45.0 3§ 96,5, Torn specimen

"ige 45 bietitos multistriatus (Balme & Hennelly) Hart
G52267/3, 23.8 1 114.1
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EXPLANATION OF PLATE 5

All figures are from untouched negetives end unless otherwlse stated
are x 500,

Figs. 46, 47 Stristoabietites multistriatus (Balme & Hennelly) Hert

Fig. 46, 52441/1, 30,0 1 95.0
Fige 47. 52267/4, 26.2 § 98.5. Note increased lsngth

of corpus.
Fig. 48 §g}§§t%sgog£tas TN
52441/2, 34,0 3 106.,0. Note line of contapt of sacci
Fig. 49 tohaplo rugatus Segroves
§2441/1, 25.4 3 95.5
Fig. S0 Mﬂ%ﬂgl_‘y_gg sp. of. 5. gplendens Leechik
52390/8, 30,0 ¢ 109.1

Figs. 51-57 CGroup Agriterghs Cvitt 1963

Fig. 51. 7 Balti eridium sp.
5238951. 39,0 3 95.0 (x 1000)

Figs. 52 fiigrhystridium epp.

& 83 pia, 52, 52387/1, 33.5 1 109.0 (tetrad)
Fige 53. 52267/5, 1.2 § 92.3

Fige 54. Veryhaschium spp.

&85 10, 54, 52396/2, 43.5 1 106.5, Note globose test
Fig. 56. G2386/3, 26.1 3 1125

Fige. 86 Leiofugsa spp.

57 rig. 6. 92389/1, 33,0 & 93.3
Fig. 57. 52389/4, 27.0 1 1058, Folded with torn horn

Fig. 58 Setaysgoous op.
52267/1, 25,5 3 113.0

-8
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EXPLANATION OF PLATE 6

REVORKED UEVOMIAN PALYNOMORPH

\11 Pigures are from untouched negatives and unless otherwise stated
are x 500,

‘ig. 59 ? Archaeozonotriletes micromanifestus var. migromanifegtus

Naumova
52267/6, 35.3 3 96,0

‘ig. 60 olutispora fromensis Balme & Hasasll
S2267/3, 337 & 113.6

ige 61 Mﬁe@zx ap.
42441/4, 28.0 3 105.2. Convex distal surface

‘igs. 62-66 Geminospora lemurata Balme

Fige 62. 52388/6, 40.6 s 104.8. Praximal focus, showing
asbsence of ornament on proximal foce

Fig. 63, Distal focus
Fig; G4, 52257/4’ 99,6 s 39.,5. Proximal
Fig. 65. Oistal, showing size range within the species

Fig. 667 52387/4, 39.7 1 96,5 (Archasozonotriletes?)
tquatorial view, showing well developed lips extending
to proximo-distal margin

‘ig. 67 7V oalaporites sp.
5226?51. 32.6 3 105.4

ig. 6B 2 P;§5;gggr1§ag B
52443/1, 30.5 § 99.9. Trilete awb broadly triangular.
Lassura bifurcate at termini, and here thin (1 p) lips

which extend to the 'equator'. Coversd with closely spaced
amall spines and baculae. Exine 1.5 p thick, diameter 85 m.
Could be doma shaped distslly. Has similarities with

Planisporites forfuris falme & Hassell.

"J.Q. 69 m» (1 8P in det.
52389/1, 37.1 : 103.4, Amb sub circular, trilete with
straight laesura extending 3/4 of spore radiuve, (ell
defined contact area, thin reised lips 1 p wide. Distal
polar comppession, and conspicuous exinal folds, Appoars
not to have a central body, Dismeter 81 M, finely granulate,
with small baculaa.

ig. 70 Hymenozonotriletes sp.
52441/2, 34.8 3 98.0
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Fig, 72

Figs 73

ANATION OF PLATE 7

field Photographs

G.£, of Section 8 (Fig. 2a). Permian eand lens overlain
by Permian clays (Pe) and calerete (C). Nota the large
concentrie weathering features of the sand lens (Scales
staff 2m).

Severely iron-stained 7 Permian sandy clays, with aemall
erratics. Hear Seetion 2 (Fige 2a). Overlain by red
brown/olive cloys with white clay bands, and 'friable’ to
flaggy caelcrets (C).

‘Boulder' bed, 5.L. of Section 8 (Fig, 2a) underlying a
Pormian sand lens (8 m frem Fig. 71 logation).
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APPENDIX T

(a) field Sampling Techniques

(1) Although palynomorphs are acid resistent theoy are subject to
exinal degradation and destruction by nommal oxidising processes, Con-
sequently unweathared black teo blue-grey carbonaceous clays yielded the
beat assemblages. Fresh surface exposures were sampled after atorm
activity, but samplea collected at depth using a post hole digger generally
yielded the better asaemblages.

(i1) There are no cbvious bedding features in the claystunus at
taterloo Hay. The outerop was sampled st one metre vertitel intervals
g that if any mierofloral changes ocourred with ineressing thickness, thay
would be detacted.

As little as 20 gns. ie enough for a palynological preparation however
at least 200 gms, were collected so that preparations could be repeated if
necessary. The samples were put in polythene bags and labelled., The bay
tops were then folded double and stepled to prevent contamination. Only the
centre of the ‘cores' from the digger were collected to avold ‘down hole
contanination’.

Samples from the top and bottom of the Permian sequence in Pecsey
Swamp Mo, 1 were prepared to see if eny mierofloral chenge had cecurred
over a greater depth (=80 m). However, namples from the top of the sequence
wore too weathered to yisld well preserved assenblages.

(8)

To ensure conaiatent rasults from all aamples a stendard procedure
was followed. The method (below) ie basically similar to those described
by earlier warkers in particular that of Salme and Hassell (1962).

Initially if carbonates wniu present they were removed from the erushed
sedinont with dilute hydrochlopie ecid. The basic procedurs is then aa
follouss
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1. Boil about Sg. of the crushed (> 2 mm) carbenate free sediment with
50 ml, 605 hydrofluoric acld untll only a sludge remains., iash by
contrifuging twice with water. Thia step is carried out in 260 ml.
nickel or copper beakers. Alternatively, crushed samplo is left for
24 hours (in a plastic beaker) in hydrofluepic acidy this removes
mope giligates than the fester boiling method.

2«  Transfer residus to beaker and add 40 ml. of 107 hydrochloric acid.
2oil for one or two minutes. Centrifuge and wash twice.

3.  Add 60 ml, of Gchultze solution (1 part concentrated potassium
chlorate solution: 2 parts eoncentreted nitric acid) to the moist
residue, transfer to a beaker and heat gently for about one minute.
Centrifuge and wash three times. This is a eriticel step in ths pro-
cadure ms too much oxidation will destroy all spores and pollen. In
aome samples better results were obtained by allowing the residus to
stand in the Schultze solution for 1020 minutes befors boiling.

4s  Transfor residue to a beaker, add 40 ml, of 10% potassium carbonate
soiution and heat to boiling point. Centrifuge and wash until
supernatant liquid is clear.

5. Add 30 ml. of concentrated nitric acid, stir for 10 to 20 secands then
wash immediately three or four times.

6. Add 30 ml. of 0% potassium carbonate solution for 20 seconds. Centpi-
fuge and wash pesidue until solution is clear.

Steps 5 and 6 are not slways necessery for all semples. The bsat
rasultes are obtained by examining a drop of the sample (using & microscope)
after each step.

The residue is stored in gluss phials to which has been sdded en aliquob
of glycerine and & fow drops of 1% phenol solution. At least four strew
slides are made up using glycerine jelly, two of which are atained with
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safranin. A drap of meltad glyeerine joelly with or without safranin is
mixed thoroughly with o small quantity of pesidue on a microscopo slide and
the coverslip lowered, The elides sro immediately inverted to permit the
microfossiles to settle closor to the coverslip. Theoe are allowed to
stand for at least three days before being cleaned of oxcess glycerine
Jolly and ringed with goldsize varnish or nail lacquer.
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PPENDIX

Sample lLocationg

1. Unless otherwise etated all sempled were collected by the writer
during this study.

2, Samples prefixed 5 are stored at the Palynological Laboratory,
Geological Supvey of South Austrelia.

3, (ther samples: Sp & palynological, F & Poraminiferal

No. feference Fig. 2a Comments
5 2267 Beach level approx. Seation 5 Coll, fe F, Harris, 1971
‘FE " " " n (BARREN.) Excellent beessn proserva-
&l tion
§ 2386 Section 5, 1 m above beach level Auger sampls, poor
Fé " é » = presepyationg
Barren
5 2387 Sgction §, 1 m above last sample PFoor preservation
5 2308 Section 5, 1 m sbove last sample Reasonable assemblage
5 2389 15 m M.L. saection §; beach level loderate proservvation
FEEL " " f " 6 foraminifera
52380 fottom of Peesey Swamp No. 1 Coll, Geosurveys
80,5 m P.D.H. Nos 1 (Figs 2b) Exgellent preservation
5 2440 20 m Y of Section 6 st beach level Poor
5 2441 & m  of Permian sand lens, Section Excellent preservation
8, beach level
FE3 w FE3 barren
§ 2419 East of sand lens,; Section B Good preservation
auger sample
8 2451 10,6 m, top of Permian Sequence Vary poor
Pesany Swamp No. 1
Sp. Pt. Turton S0 m v of jetty at base of low All barren
(Fig. 2b) eliffs. 6 auger samples (1.2 m)
Spl & F1 Port liocorowie, Section 1 Darran
9p2 & F2 section 3, 1 m sbove beach lesvel fBarren

5pl9 section 10, Tertiary/Permian contect Barren



No. Referonce Fig. 2a
F344 Section 5, 1 m and 2 m from beach
level
F6 & L1 slide Section &
28672
F9 Section 6
F13 Section 8, P. sand lens, 4y 1 m
samples collocted
F33 = L32 Section B, Permian sand rock

Fé.l 8 F122/72 section 10, 2 m above Pepmisn clays

Comments

Barren

Se8 | LiMDSAY (1972

Barroen
Barren

Barron
See | s/upesy (972



CLASS
TOTAL SAMPLE No, SLIDES| DOMINANT Sp, NOTES
1 2 3 4 5 6 7 8 No. COUNTED
1). Classes L Monosaccate pollem
i ol o le| 2 7| 14| 23 b0 S 24 Sl & SM&Q&'CQZLJ Ma&_,,[ufwy 2 Disaccate Non Striate
Poll em
- 3 Disaccale Striale pollem
. : Monoce| pates eqg.
52 b4 3 29 5 o 2R3 | 87 2.00 S 2390 f“fcm,éa,wzu-fﬁf?"‘- _____...W‘_.- g ¢ zﬂ?ﬁ.o be = ?nmbua
Z Spimose acriborchs
M., Eula. 34 6 Flete (8) Nen Spimose actltorchs
usg| © 2| 2l 1 6| | 96 200 S22 390 < 0. fenbvs af? 7 mom\gm spores,
& Trilete spores.
N tikda. (30 df cluw 3 ) 2. Fia. 3 hao @ plof of 'Totol Spores’
we | g | 2 | 8| B 31”99 Roo | 52267 { 1 +3\¢6‘mu§m (& the n%vl‘r"f#\zsvmmﬂ’gm
of clas5es 7 and &. Miw!vdc
the pollen centent .
Stude, foeald pselisfackery P
/ @] / SR8 2
A Gl e g Ao °° 3). Two hundred palynomorphs per sample
e . T howe been coonked( jf the semple z-;ofsm?ch
Qeereare v H fo fula ; k'uoabirrww—)ﬂ-‘&w!
S22 3% B e fnowlfx to cmvior 209 p -
A 7 [ 2/ ! 7 46 C/O Qo0 j é /V\.U/vu?;@" g eom%mwd_, (rq)frlo&wt'@&“’“%
: Z 9, o eawbl & ( Techwwdsy § Scohl 46q) . SAmples
. 7. ids b Ko 200 poligmommonfs .
20 5| 2l 6| 5|5 |s9| 12 52337 1 fotied paatincel Corveidinid go poon amtl gt donmip riseniilisc
" s - /L“ p} He oLe.stofa.gp_. ;
flf&&-/ WM.“LZ.: ’ creare G P i "nrn d
5 21 0| &8 | 18| 4 | € |3 76 S23 8.9 5 acniborcha |, Micthyabeidiwm . 4y Al slides EW,PMeA. et Scanme
excetla bt Ww:»f‘wé»/ Hovo saccalis
log | (6| 4 321 3 |10 |25 | /of 300 S2yyf 2 o ki
5 P / . 4 s dncreace o . a}'/?éc“:mz airilorchs
. 6, 3 £& 7 9 K? e QQ/? i /Pa-v‘&aw'lﬂréy VQMCA—LM 5}9}:
Appendix3 (@) Quantitative Microfloral Data |
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- Appendix 3b.

Galemospors 7 diversiformig
Calapogpora sp. of« . _microrucosa
Gyeadopites cymbatup
Leltcldispors directs

Lengoisporites golidug

Ugne ot gy, in det, .
Crapulatisoorites sp. of. U, trisinug
Crapuiotisporites trisinug
Horriditriletes remosys
Srguseligporiteg sp.
Lagvigatosporites sp.
Leschikisporig copius
Linitisporites moersensis
Linltisporites sp. cf. L, yectug
hephotrilotes ep.

Warsupipollenites Lrizadiatus forme trivediatus
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“Henosaceate!
mmm Blie
Earasaceites diffusug
Paragaceites copduenensis
Faragageites ep.
Parepaceitaeg sp. A
Parasagcites sp. of. Virrikigollenites methag
Eotonieisporites belued
Erotiohaploxyping Fusatus
Punetatisporites arotensis
Punctatisporites sp. of. P gretensis
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Reworked Devonlan s
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