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Tertiary non~marine dinoflagellste cyst

asgentlages from dustralia
by
Wayne K. Harrise

ABSTRAGT

Dinoflagellate cyet assemblsges
from Tertiary non-marine sediments
from Australia are described, illus-
trated and compared with those from
sedimenti immediately preceding the
late Eocens transgression in South
Australia. The non-marine cyat types
are quite distinct morphologicelly
from those in the “marginal marine"
enviromnment. Thelr diversity is low
but they may dominate the meid inselubia
mierofossila. No acritarchs have been
obgerved in any of the non~marine
sediments. In contrast,assemblages
from "merginal marine” sediments include
scritarchs and dinoflagellate cyst
species that are common also to the
assemblages recovered frem sediments
of the open marine environment.
- Low species diversity end relative
frequsncy are the only fectors that may
be comzon to both types of assemdblages.
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troduction

Frequently the palynologiat is confronted with
the problem of giving a definite answer to the question
“is the sampie marine or non~marine or what is the
environment of deposition?" It is relatively simple to
provide an answer to the extremes of an intergrading
saquence. The open marine sedimen% will have obvious bio=-
logical and lithological characters that will distinguish
it fron its member at the opposite end of the scale, the
lacustrine or fluviatile sediment. But it is the fascinat-
ing and subtle envircnmental chamges between these limitsl
that provide the palynologist with interpretative difficulties.

In this paper I will examine the occurrence and
characteristics of some non-marine dinoflogellata cyst
agsemblages and compare them with assemblages from two
trangressive Eocene sequences, one in the Gambier Embayment
of the Otway Basin, the other in the 8t.Vincent Baasin.
Frevious environmental studies.

Pew environmental atudies of organic walled micro-

—

plankton like those of Wall (1965) fron{fbower Eﬁlfﬁaic microe-
fossils in Britein and Staplids (1961) paper on.reef
controlled distribution of Devonian microplaenkton in Albverta,
Canada, bave been attempted in either marine or non-marine
Tertiary sedimenta. Goc}:'s recent {1969} monograph on

lower Tertisry assemblages from north west Germany Lowever
does provide useful data on distributica and frequency in
the sections studied. There has been a very strong bub |
nevertheless necessary bias $owards taxoncmic and bice

B‘bre.t:e:raphic studies.
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References to fossil non-marine dinoflageliate
assemblages are even fewer and have been almost entiraly
concerned with Quaternary sediments. Harland and
Sarjeant (1970) and Norris and McAndrews (1970) have
recently summarised research on this group both fossil
and recent. Important non-marine Quaternary assemhlages
from Australia have been described by the first two
authora and by Churchill and Sarjesnt (1962, 1963). We
should note at this point, as Herlepd and Barjeant have

done, that the only reported previous cccurrencs of

i
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acritarchs in non-marine assemblages has beesn by
Churchill and Sarjesnt (op. c¢it) and by Sarjeant and
Strachan (1968) and these have been in Quaternary
sediments.
Whilst the life cycle, and in particular cyst
formation, is known for several apecies of marine & inow
flagellates, (Evitt and Davidson 1964 Evitt & Wall
1968; Wail and Dale 1967, 196, Vall, Guillard & Dale
196?), ' the non~marine memovers have,
with the exception of Peridinium lirbatum {Stokes) fzom ,
sub-Recent lake muds (Evitt & Wall, 1968), received ’
little attention despite the fact that ¥hey are commonly
found todsy in lakes, and reserviors today and even in
the laboratory water supply! Whilst not as diverse as
their marine members they are relatively common and
Smith (1960) records ten genera from the United States.
It is generally agreed that foasil dinoflagellate oysts

appear to be most sbundant and most diverse in marine
sediments and scarce of absent in brackish water and non-

narine rocks,

N renieny
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Non-Marine Tertiary Ascemblages
Dinoflagellate c¢ysts have been recovered from

several Tertiary sedimentary basins Yhroughout Australiac
in Queensland, the Gity ol Brisbane area; in Tasmania, the
kt. Bischoff area; and in South Australia, the Frome
Epbayment and the lake Eyre region of the Great Artesian
Basin and the St. Vincent Basin.

City of Brisbane area

Harris (1965) reported two cyst types from
borehole NS85 as Mighystridium sp. (Pype E) and aff.

(38-6m)

Deflandrea (Type A) sp. The top sample at 130L%., lies

within the Corinda Formation and is a pyritic mudstone.
Houston (4965) reporté?non—marina founa of PallimnareH us
poliens (Crocodilian) Ceratodus fosteri
(Dipnoid) end indeterminate crocodilian, chelonian and
fish remains and molluses. The flora comprises, besides
spores and pollen, indeterminate dicotyledovious leaves.
The lower sample, 2?0fé?:2;)from the Darrs Formation and
this Formation too has a fauna and flora of non-marine
aspect that includes bore fragments, an indeterminate
matelidpelecypod, seeds, fern pinnuies snd dicotyledonous
leaves. The age of these formations ig Paleocene.
Dinoflagellate cyst frequency varies from 10 to 70%.

Great Artasisn Basin

Lower Tertiary sediments are widespread and
have been named the Murnpeowie Formation. They consist
of fluviatile sands end lacustrine mudstones with sbundant

leaf impressions. No marine faunas have been reported in
sediments of this age. Their age is uiddle-tpper Palaccena.
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Dinoflagellatie cysts of two types A & B and compriase
less than 5% of the sporomorph assemblage.

' Vurpray Fasin

E. cone wvedimenis of the Rermark Beds
occupy only the central and deepest portion of tuis _
bagin and have besn obscrved in a number of wells Irom
Waikerie to Loxton and 4.i.0. Morkalla Ne.1 The
Iithotopes are fine sands, silts and mudasteres and no
marine faunas have been reported. Their asge is middle-
upper Psleocene. The dinn . =cllate assemblage consists
pl‘imarily;two species. 4. -» dowinated by type B.
Their frequency varies lrom less than 1% in some semples
from Waikerie to mors than 45% in Morkalla No.q.

St, Vincent Basin
During sand quarrying south of Adelaide and

¢lay lens containing excallently preserved leaves, fruits,
flowers, fungi snd mites. The fauna and floral constituents
have been outlined by Lange (1970) and McGowran, Harris

& Idndsay (1970) have determiued the age asg MHiddle Eacene.
The clay lens is interbedded with fluviatile sanda and
there is no marine fauna. Only oue species of dinoflagellate
c:,;rst (Type C) has been recovered in percentoges of the
order of 5%.

fasmania - Mt. Bischoff R

Ludstones beneath basalt at Mt. Biachoff hava
yeilded only one species, Tye D in a frequency of 17%.
Well preserved leaf remains are present but no marine
fauna has been reporta™d The age is upper Oligocene or

lower Yiocene.
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Summary of characters of the aszenblages.

9

be

Ce

d.

e,

"Earginal narine" assemblages.

Within South Australia the major Eocene “ransgression

No aecritarchs have been observed in any of the
samples,
are
The cyst types as deseribed hareAquite distinct
in one or moras morphological feature steh ag
archeopyle development or wall character.
These types have not been encountered in any
merine sequence of comparable age in Australias., |
Both gapsulate and non~capsulate peridinioid I
forms are present. :
Whilst species diversity is low, relative frequenay
with respect to obther microfossils is very :
variable and cysts may be the dominant fossil
group.
The evidence, both lithological and palaeontologicel
is not inconsistent with the thesis that they

are clearly of noa-marine crigir. f

which culminates in the deposition of marl facies of the

lacepede Formation in the Gambier Embayment of the Otway Basin |-

and the Planche Point Marls of the St. Vincent Basin is preceded

by a clastic sequence whieh can be best deseribed as "marginal

marine” in the sense of Taylor (1964}, larginal marine ;

sediments are those daposited "on the margins between land and

¢,
sea, puck as deltas, estuaries, lagoons nnd bays" (Taylor gp.

eit.).

Several bores in the Adelaide city area {loc. 9 on !

text figure) and = from the morthern part of the St. Vincent

S
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Basin at Pt. Clinten (loc. 8) where the expression vf the
transgression is least,yield a characteristic cyst and
acritarch assemblage in marzinal marine sedimenta,

The stravigraphy and micropalaeontology of the Adelaide

.area has recently been published by Lindsay (1969), Assemblages

are characterised by low species diversity and by a low (< 5%

nicroplankton/spare-pollen ratio. Components include Watzrelielln
5pps  Heflsudren phosohoritina Eieepack, Sordosphueridium BPsy

Cymatiosphaera sp. rnd Paralecaniella indentatg (Vellandre &

Cookson) with cavate cysts doninating.

» similer pattern is emerging from the study of
sadiments of the Lacepede Formation in Observation Bores I & Ix
(Hds. of Towmsend and Ress respectively, locs 10) in the Gambiepr

Epbayment. MNarine influence is marked by the first appearance

up section of Deflandrea ﬁhosghor;ta, Netzeliella mlabra

Cookson, aff. Gonyiula gysta sp., Cymntiosphaera ap. and
Psralecaniella indentata.

In sumnary the "morginal marine! asrenblages are
characterised by:

a« low frequency with respect to sporea and pollen.

b. low diversity, inereasing with incrzasirg marine
influence.

C. Presence of acritarchs.

G. dominance of cavate and heavily sculphured
proximate over chorate cystas.

e. the species are presont in open marine sediments

hizher in the successionsz.

]
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Thus non=merine and marginal marine cyst assemblages
would appear to have only one point in common anad that is L,
they nay have a low species diversity and a low relative
frequency.

On all other points the assemblages are

distinesive.

Non-marine Lieroplunkion Cyot Zaxonomy.
The taxonomic brocedure adopbted in thig paper ig
similar to that o Norris and dcAndrews (1970). It ig felt

that the cysts described here could be aselignad to several

new cyat genera because of their unique features. There isg
also little evidence 4o assign the cysts to extent genersy

although several ape pogaibly derived from the genuan

Peridiq&m.

Degerintions
Type A eysta: Plate 4 Tigs. =i,

Salient features - cavate ¢ysts of oveid or peridincid form.
Endocorpus ovoidsl, enclosed by the pericorpus which has a
bul"ge on the epitract amd two slight bulges of equal size
at the antapex, Periphragm smooth as is the endophraghm,
The heli coid laevorotary girdle is relatively wide.
Archeopyle not cbserved.

Deseription « both the periphragm and endophraga are

sumocth to gcabrate and do not show any features of
tabulation or any indication of archeopyle formation,

On mq% specimens at the apices there is a thickened plug,

the function of which is not known. The degree of bulge,




-

and the accompanying indentation, in the antapical
region is varisble fronm alnost no bulge to forms where the
identation is 2=5. deep. The epitract is more op less
rounded but does show some devalopment of an apical horn,
The epitract and hypotract are of approximately equal
sizes. The pericoel is 3=5m  wide and wider near the ap-
ical region. The girdle is S-B/U_ wvide and the suleal
groove 5«8, wide. The periphragm and endophregm are of
approximately equal thicknass, 0-5/K
Dimensions - based an 10 specinmens
Pericorpus length 50-62 4. breadth 45=60 .0
Endocorpus : # 49~55/m " 5?-50/u
Remarks = nis ¢yst type is unusual in thag ao archeccopyle

structure has been observed in any specimens. Some specimens

have been observed mims He apriial plug and part of de “‘"""'“{"{_7‘ wall

Iype 4 cysts are common in Paleocene sediments of
the lurray and Great Artesian Basina, smd those of the

Brisbane area.

Yype B cyste.: Plate 1 figa. 5«11,

Salient features - non-cavate cysts of atrongly peridiniid
forn. %he epitract is produced inte a rounded horn and the
antapex into two horns of approximately equal size., Cyst
swooth to scbrate. Strongly marked and heli coid girdle.
heopyle triangular in shape and operculun attached,
Deseription - Spitract 0.2#_ thick strongly triangular in
outline and larger than the hypotract. dntapical bulpges
variable in degree but usually formed by a deep depression
in the mid~line. Girdle gbout 8 s Wwide and oThen deeply
depressed, Euﬂnﬂu degp, strongly helicoid and laeﬁ%otary.
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Vertical area depressed in the hypotract. Archeopyle
large approxiuately 30 4 wide snd 10—42/M-. high,
Probsbly formed by loas of a precingulsr plate, Operw
Eulum attached near marcin of +the ingulum.
Divensions - 20 specimens

Length 55-68 /~ breadth 48-55/M
Remarks —~ Type B cysts are similar to those deseribed
Irom the Princetown Lember as Deflandras obliguipes bus
differ from this species in 't having an endocorpus,
Resemblance to certain cysts of narine Peridinjum 8pP.
(vall & Dale, 1967) is striking. This cyst type is
videly distribubed in the Murnpeowie Formation of the
Great Artesian Basin and the lower Renmark beda of the

Furray Basin.

Type C cysts: Tlate 1, fig. 12, Plate 2 fig. 10,
Salient Fertnrmas - Covase cystes of oveld form. Fndo=
corpus and pericorpus cvoidal, breadth greater than
length. Pericorpus. and endocorpus have two slight
antapical bulges. Zndophragn slightly granulate and
reriphregm smooth to scabrate. Pericoel very narrow
1=-2 /* wide and endnphragm cften closely adpressed

to periphragm. ¥No girdle ox archeopyle observad,

fescription - This type is distinctive in its shape and
is often auch folded., Both periphragm and endcyuragm are of
aqual thickuess, 0.5 - 1 s~ the fine ornament which is
mors prominent on the endophragm does not reflect any

tabulation.




E™

Bimensions = 10 specimens
Overall lecngth 45-60 M
v breadth 53«65 u

Lemarks « This species resembles clousely in form the

.extant genus Glenodinum, Characteristically the cyst

type described here offers little in the way of
morphological criteria such as tabulation or archeopyle
formation. Imovn cnly Irom thz North liaslin Sands clay
lens a% liaslin Bay.

Tibe B eqshs : Plare z flas -6,

Salient features - cavate cysts of ovoidal to slightly
peridinioid form. ndocorpus ovoidal enclosed by the
pericorpus which has a weeitly formed apieal horn sna

two very small ant .piccl bulges. Periphragm scebrate.
Erdophragm uniformly granulate. Pgbulation not marked by
ornament. Cirdle indistinct or not marked. Archeopyle
not observed. Apex provided with a thickened plug.
Description - “pitract rounded triavgular in outline, ang
bypotract rounded or with two rather sherp antapical
bulges separated by a wide indemtation 7-4O‘M Folding
often obscures the antapical bulges giving either the
impression of a rounder hypotraet or one with a single
antapical prominence. FPericoel variable, E-SJM' wide
and widest in the antapical and apieal regions. lostly
the periphragn lies c¢lose to the endophragn. Periphragm
and enquphragm of approximately equal thickness, 0.5-1’A¢*

Archeopyle formed Possibly by splitting between hypo-and

epitrascts.
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Dinensions - 10 specimens
Cverall length 45-62 M
" breadth 42-58 PR

Zemarks - This oyst type resembles 2ype A cysts but ig

distinet in its armament and shape of the hypotract.
Beth have a similar apical pluz. Known only frem the
sedimznts at Nt. Bischorr.

Type E cysts: Plate 2, fige. 79,
Balient features - Proximow-chorate cysts of circular or
ovoidal shape. Cyst wsll two layered, very thin, the
outer lasyer producing a dense network of appendages,
hollow and anchor shaped. Archeopyle apical.
Girdle not ubserved.
Deseription - evst more or iess eireular except for
sncheopyle region and shape modified by the dense array
of appendages. These do nob reflect any tabulation and
are 4-5 »  long, 1.5—2.5/K wide, hollow and brenched
at their extremities, closed distally and not communicate
with endocoel Branches 2 op 3 and 2-3 . long giving
an "anchor" shape %o the appendage. JArcheopyle is
sresumsbly formed by the loss the apical plates and
“here 1s some suggestion of a suleul notch in some
specimens. Vall layers less than 1 o thick,
Dimensions ~ 10 Sp zcimens
length (without appendages) ~ 22-35
breadth " 18.25 o

Remarks ~ Thia cyast type ism possibly referable to the
genus
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Clointosphaeridium, Davey et. al. It is only known from
the Brisbane area and reaches a frequency of 4% of the

total sporomorph-microplankton asgsemblage.
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Explanation to Text Pigure,

Hap of sample localities mentioned in taxt,

1. Lake Eyre Bora 20

2, E.A, Rudd Bore 5, Frome Bobhayment
3. Waikerie 27W Bore

4. A.A.0. Morkalla No.l Well

5: Meslin Bay

6:; Brisbane City area

7. M, Bischoff

8, Pit, Clinton

9. Adelaide City area,
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All Figs.. x 500 and 2ll but figs. 485 by Nomarski differential
interfexvnce contrast,

Fig. 1-4 Typa 4 cysts Brisbane NS5, core at 270ft. {62.7m)

1
2.
3.
4

Figs 5-11 Type B cysis A.A.0, Morkella No.l Well, Sidewall
core at 1809ft. {551.4m)
82142/2
82142/3

11 .,

Slide No.
5103/4

"
5103/3
8103/4

n

$2142/4

Coordas.

47.4, 104.7
44,0, 102.7
48,9, 110.0
35.9, 100.8

33.9, 103.5
27.1, 95.9
38.0, 104.5
45.2, 95.7
31,0, 103,2
3.8, 107.1
44.5, 107,2

12 | Type D cyst, Mi. Bischoff, beneath balsalt.

51021/4

27.2, 108,7
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PLATE 2
Fig. 1-8 x 500, 120 & 11 x 1250
Pig. 1, 4, 5, 7, 8, 10 by Nomarskl differentisl inferforence
contrazt,
Flg. 9 by Phaso conirast
rig. 1=6 Type D cysts, t. Bischoff, beneath baialt,

Slide No, Coorda .
1 $102/5 43.8, 103.0
2 51021/1 29,8, 99.0
3 81021/1 40,2, 95.5
4 510z1/3 25.9. 106.9
5 $1021/3 27.1, 102,31
6 51021/1 23,0, 106,2
Figs. 7=9 Type & cysts. Bristane NS5, core ab 270ft. (82.3m)
7 §103/1 34.4, 105,1 ;
8 5103/4 46.2,108.5 |
9 ) .- i
Fig. 10, Type ¢ cysi. Maslin Bay clay Jngs }
§1308/1 37,1, 105.5
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