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ABSTRACT

The fossll microflora in seismlc shot hole core and cuttings

e

snmples, supplied by Australian Aquitaine Petroléum Pty Ltd from
the reglon of Cape York Peninsula, northern Queensland, permits
correlation of sed:ments which form part of that peninsula with
subsurface Mesozo:c sediments in: ‘the Papuan-Basin to the north and
the Carpentar1a, Eromanga and Laura Basins to the south. :
= Correlst1on is achieved by means of. spore/pollen units and
!ones of mlcroplankton. Msrzne Jurasszc §ed1ments, w1th the
I;exceptzon of a Lower . or Middle Jurassic horizon in- the Lnura Basln,-
are conflned to the Papuan’ Ba51n. Mar:nesed:mentatlon commenced

_1n the Cape York Peninsula area in ‘Neocomian times, 1n the“ZORe of

Dlugodlnzum cerV1cu1um/Scr1n10d1n1um attadalense, equlvalent to the

Blythesdale Formation below the Minmi Member in the Great Arteslan

Basin. A similar marine version of the zone ha$ only been recognlzed
prev1ously in contlnental Australla in the South Perth Format1on of
the Perth Basin. Marine conditions extended into the southerf-
Carpentaria, Eromanga and Surat Basins during the later peribd™af

the ”j_godlnlum cerviculum Zone. The Aptian -~ Albian Zones‘of

D. cerv1cu1um and Odontochltlna operculata of the Eromanga Basln also

_ comprlseﬂa nonmal succession in the Cape York area, but the Cenomsn1sn

Zone  of Ascodlnlum parvum of the western Csrpentsrla Basin has yet to

;be recognlzed.. No Cretaceous zone younger than that of D. cerv1cu1um

has been determ1ned in Papua because of lack of sampless undpnbtedly

' at least some.- of the zones, ex1st if they have not ‘been el;m'nated by
(2) late Cretaceous - early Tertiary erosion. The zoneg dh wh;¢h i
these correlatlons are based are defined and some of th@ aone f03811s
111ustrated and discussed., Various palynological and I;thological -
scales approprlate to. the region and covering the Jurassic and the
Lower Cretaceous are compared. The presence of Upper Pal&e0301c, (?)
Pre-Permisn, undetermined, carbonized spores in the Cape York Peninsula

is recorded.
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INTRODUCT ION

Austra11an Aqultalne Petroleum Pty Ltd conducted a subsidized
seismic survey (Archer River Survey) in Petroleum Exploration Area
95P of the Cape York Peninsula,. northern Queensland (Compagnie _
;générdle'delGébphysique, 1965);1dufing which cores were cut.ffom the -
bottom of certain holes and cuttings from all holes were sampled.

A selection of these cores and cuttiﬁgé.have been examined at the
company's request for their microfloral content. |

Most of the holes were drilled into Mesozoic strata, in the
'north—eaétern-flank of the Carpentaria Basin. ‘

From the outset it was apparent that strat1graph1c indicators
had to be found among the abundant microplankton encountered- in
many samples useful spores and pollen grains were rare. However,
llttle h&s been written about the stratigraphic sequence of Me30201c
m1crop1ankton, ‘although taxonomic studies of these fossils by Dr
Isabel Cookson and her collaborators are available. The choice of
indicator.fdssils is thereby limited. The unusual assemblages in
the Archer River area necessitated reconsideration of previously-
eiamiﬁédﬁﬁaterial from deep wells in Papua. As observations from
~ the Papuﬁp sec?ions have not been made generally available and qé
the definitiona of some of the zones on which correlations are Based‘
have not heen prev1ously discussed it became necessary to expand theﬂ
study to, 1ncorporate the Papuan sections and to compare them with
_strata 1n the southern Carpentaria,: Eromanga and laura Basins.

_”%;“ Fbrmally—named zones of microplankton for the Jurassic have yet )
“to be proposed. Cookson & Eisenack (1960) noted the existence of

. two Jurassxc assemblages which they referred to as "A.:Qxford1an to
Lover Kimerldglan“ and "B. Probably Tlthonlan" The -separation of
these-asqemblagps in the Canning Basin is confirmed by_thg eV1dence'
" from BMR"ZL (Wallal) (Evans, in Henderson et al., 1963) and from a-
composlte plot of date available from the Broome water bores |
(Cookson & Dlsenack, 1958, 19603 unpublished BMR 1nformat10n) and
WAPET Fraser Haver No.l Well (BMR unpublished 1nformnt1on) The
upper assemblage is represented in Papua in Omati No.1l, Iehl No. 1
and Iamara No.1l and the lower assemhlage is present in Omati No.l.
There is no reason to consider that an hiatus exists between these
assamblaées, represente& by the Upper Kimeridgian, as their names
would indicate. Cookson & Eisenack derived their terms from the
~Australian sections which had already been referred to European
"standards" on the basis of faunal content. No other nomenclatural
system would have readily indicated the apparent relationships of
the microplankton assemblages. However, once the microplankton are

used to correlate sections where no microfaunas are present this
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ﬁerminology is impracticable. The life spans of ﬁhe microplankton
do not alwvays correspond to those of the ammonites from which the
European stages were derived (Arkell, 1956). = Grouping of the stage
names is required to indicate the ranges of the microplankton-
assemblages. terms such as Oxfordian - Kimeridgian, Neociomian -~
Aptlan-must-be employed. If the European nomenclature is used, the
definitioﬁs of these units should also be applied.- The-macrofaunal
occurrences in Western Australia and Paﬁua may be thought of as -
;gints within the relevant stages of the geological scale, but the
criteria necessary to define moét of these stage boundaries within
anything less than a broad band of uncertainty are not available.

Any adaption of the European stage nomenclature to the m1cr0plankton
sequence will also inherit these approximations. As the microplankton
occur so abundaﬁtly in the Mesozoic 6f_Western Aﬁstralia,.Papu& &nd
northern Queenslahd, there is no need to perpetuate'thia impression.
Cor;elation problems are best served by referring to the disfribﬁtion.

of the microplankton alone, by recognizing zones from their apparent

'life-spans, and from the groupings of species, and.then investigdting_

the relatlon of these zones to other geological scales.

Examznat1on of the distribution of fossils will always bring to
light a number; of alternative correlations.. The choice of parameters
for correlation (index fossils) depends on the number of sample points,
the frequency and abundance with which species occur, the nature of

the g9010g1cal problems to be ‘solved and the visual appearance of any

-charted express1on of the sequence.

: Edgell (1964) followed this course and defined a sequence of
d1nof1age11ate zones for the Cretaceous. of the Perth Basin, but the

separatlon of the ranges of.species observed by Edgell is not apparent

in the Archer River area. Comparison of detailed distribution charts:

from both Western and eastern Australia is necessary before the Perth
Basin zones can be readily applied to the Queensland and Papuan

sections.

4

~ ]
[



PAPUAN Xyjarc (EHIN.

I[E OMATI /1 N
6\ -
'Ps,s. IE IAMARA

MOREHEAD | )

)
/
L7 &

re

A
BASIN %1
y

=
[+]
=
1]
w
;{

{ SCALE

. " 0 miles 100
/-///(/:/V %

ZCL 1(WEIPA)

3

120

R R

3 SRONONNNONN

Y

C A:‘?P?' NTARIA
L] { 2 \

160,

DS MORNINGTON | / FBH 1(WYAABA) Z,

g |
LI BA'S/)Vy

Al ,V

P

/

AAO 8 (KARUMBA)

O Normanton (\‘
s P

- | \\ﬂ._
by Y
VRGN
|y
v \,. |

0/ -H
P
"
| OCIO{cuPry ' L
h_omtiso | i

FIGURE 1 LOCALITY MAP - GENERAL

~20°

RECORD /966/198 Aus | [22]



T T
142 144°
Mapoon Mssn
L 100 + 120 —
SCALE .
10 0 10 20 30 miles
HHHEHHAT I ] )
SP103/vi1 Q ,
\ RP105/V!!
RP107/ V1 oreton T.0.
e,,/oC/r
Albatross SP182 SP150 SP118 SP@54  SP363,4
" -
Bay SP134 Botévm DoKwns HS
ZNC.CLIWEIPA)1 A S
\ &
\ Q
—
e
2 4 gz
.—120 i . 130
13 95 P 3
> \ z Wenlock
2 4
<< _‘\w—b
Q
2 \ c
S \2
Archer @ \
89 < Archer \
by
* 4
W
Q
N
\
®Rokeby HS \
)
\
\
f\/y
Coen
14° 142° 143° N g ]
Rec 1966 /198 ' ‘ bsu/All

FIGURE 2: LOCATIONS

OF SEISMIC TRAVERSES & SAMPLED HOLES



o )

OBSERVATIDNS

The'approximhte location of sections discussed is illustrated
in figure 1. 'The pﬁsition'df seismic £raverses and the holes

sampled in the Archer Riyer'aréa are plotted at: the 1:1,000,000
scale in figufe 2. The microflora observed in these samples are
listed in Table 1. Iélis eﬁphasized that the spécies and forms
listed comprise only a portion of the types actually present;
they repriesent only those on which stratigraphic conclusions are
based. S ’

The fossils located in samples from A.PsC. Iehi No.l and I.E.

‘Iamara No.l in Papua;are listed in Tables 2 and*3 respectively.

The Iehi list incorporates a fairly complete record of species of
microplankton which could be identified with published Anstralian
taxa. The Iamara listlincludes species thought to be of stratigraphic
use. Cookson & Eisenack (1958, 1960) described species from A.P.C.

' Omati No.l, but gave no indication of the depths of samples from
which the fossils were obtained. The Australion Petroleum Company
has kindly supplied'the core numbers and depths sampled, and, in
order to compléte-the record, Cookson & Eisenack's discoveries are
listed against these figures in Table 4. L

Comments on the palynology of other sections:discussed have &,
already been recorded — Marina No.l (Evans, 'in Mlnes Administration

Pty Ltd 1962), A.A0. 8 (Khrumba) (Terpstra & Evans, 1962) -~ and are
not repeated here: S : ' '

‘r:"'No observations of the microflora of the ome deep well in the
Archer River area, Z.C.L. No.l (Wéipa) have been possible as
1nsuff1c;ent samples from that well are avallable in the BMR collection.
However, Laibg & Power (in Hill & Demnead, 1960, p.303) reported that Dr
de Jersey had recognized Jurrassic sgores in a coal_gample from 2860
feet. The spores are not listed, ﬁui would'be-wofiﬁj‘of re—examination
in the light of more recent work on ‘the Jur&851c mzcrofloral sequence.

A water well on Batavia Downs Station, within 20 yards of the
main road, 24 miles south of Moreton Telegraph Stat1on in the Archer

Rivér area, was the source of material from which Dr Cooksop and ’ o
collaborators described species of microplankton consisting of:»

(Cookson & Eisenack, 1958)
Dingodinium cerviculum

Hystrichosphaeridium complex

- Cvclbnephelium compactum

Muderdngia (gl. Pseudoceratium) tetracantha

Pseudocertium turneri

Formeﬁ1aphora

s gy g et



Chlamydophorella nyei
(Cookson & Eisenack, 1960)
, - Canningia colliveri
(Eisenack & Cookson, 1960)

Conyaulax helicoidea subsp. cassidata

“Apteodinium maculatum

Apteodinium conjunctum

. Broomea micropoda
Cymatiosphaera striata
Cookson & Eisenack (1958) thought that the assemblage from

this horizon was a "mixture" of "Aptian" and "Albian" forms, which

needed further- explanation,

STRATIGRAPHY .

No detailed map of the distribution of strata in the Archer
River area is available. However, Mr Zolnai of Australian Aqu1ta1ne
Petroleum Pty Ltd has identified formations from which the semples were
taken, and his terminology 1s .employed in quotes in this report, as for

example in flgure 3. Ne1ther measured nor estimated thickmesses of

each "formatzon“ are available and hence the samples are arranged 1n
o,

flgure 3 accord1ng to relatlve stratigraphic position only and not to
LT

a sectional scale. The other sections illustrated in figure 3 heve
'been prev1oualy 1nterpreted by authors whose notations are reproduced
for this report..

_Crltlcel discussion of the value of these nomenclatures is not

attempted.

' UPPER PALAE0ZOIC

9Pre—Permian
Two'samples, cuttinge from Line 5, Shot Points 363 and 364, in the

Archer. River area, thought by Mr Zolnai to have been taken from the
Upper Palaeozoic "Pascoe River Group", and consisting of dark grey,
silty and ergillaceoue rocks, grey-white sand and black, carbohaeeous
sandstone, yielded very carbonized organic tissue and fairly numerous
but indeterminate trilete, mainly apiculate qures.h Some zonate forms
were recognized, but no saccate grains could be seen. The presence of
these fossils confirms that the rocks drilled were no older than the

Devonian. The apparently complete absence of saccate grains, although
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TABLE 3 :

TAMARA NO.l1 - MICROFLORAL

DISTRIBUTION CHART

ZONR
D.” cerviculum

?7 C.mirabilis

Jurassio undiff.

3005°

b -
3375 'D'OerViGUIumﬂg.attadalonao

3519+ |S-attadalense 7o rabiiie

3870
4200
4498"

4806 ¥o older than spore unit JO

5101°
5718

SPECIES PRESENT

7
9
10

14

17

2657

2614| 13

2611
2615
2612 11
2613| 12
2616

2617| 15
2618

‘|MFP |CORE | DEPTH

MICROPLANKTOR

ingodinium cerviculum
Muderongia tetracantha
Muderongia mcwhaei
Canningia.colliveri
Canningia sp. nov.
Hystrichosphaera spp. undiff.
Hystrichosphaeridium anthophorum
Elg}richosphaeridium perforans
Micrhystridium epp. undiff.
Broomea ramosa
Scriniedinium attadalense
Palaeostomocyetis sp.
Palaeostomocyetis cylindrica
Cannosphaeropsis mirabilis
Broomea sBimplex
Hystrichosphaeridium pachydermum
Hystrichosphaeridium torynum
Gonyaulax serrata
Nannoceratopsis pellucida
Dingodinium jurassicum
Seriniodinium dictyotum
wanaea spectabilis

SPORES

Lycopodiumsporites circolumenus
Contignisporites cooksonii
Murospora florida
Coronatispora telata
Crybelosporites stylosa.
Klukisporites scaberies
Concavissimisporites 8p.
Ischyosporites punctatus

487
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_negative ev1dence, strongly. suggests that pre—Permlan even pre-Upper
Carhonlferous Unit C1 (Evans, 1964) sediments were tested. '
e The resultant limits Devonian - ?Lower Carbonlferous, within :}f
which the ages: of these samples should be placed, are in accord w1th
the Lower Carboniferous age assigned by Walkom (in Morton, 1924) to
1ep1dodendro;d macrofloras from exposures downstream along the Pascoe
R;ver. ﬁf{

The mere existence of these spores is of interest in that the 1
country rock is apparently not greatly metamorphosed, but the very
poor state of preservation of the fossils does not encourage furtﬁérf
s@udy of their: systematics and taxonomy. L
Pérmian £ .

No Permian horizons in the Cape York region to the north of -
Mount Mulligan have yet been dated by palynology. The one core from
Marina No.l, which contained Permian plants failed to yield spores

(Woods and Evans in Mines Adminstrations Pty Ltd 1962).

MES0Z0IC

‘ The oldest Mesozoic Rocks in the sections considered are of
Juraéslc age. Because sediments of Middle Jurassic and younger age
contain m;croplankton, a dual classification is used, the first based-
_oﬁ spores and pollen grﬁins (Evans, 1966a) and the second on the ranges
of dinoflagelldtes;_ As explained in the introductiqn, it is necessary
to define the stratigraphic position of the dinoflagellate zones
discussed and digress briefly to sections in areas other than that

under review.

A. SPORES AND POLLEN GRAINS.
dJurassic Units: J3(°) - J4

The oldest Jurassxc rocks encountered are near the base of

Marine No.l (Dalrymple Sandstone according to Lucas, 1964), and Iamara
No.1, where sediments with Tsugaepollenites séggentatus and Lycopodium-—

sgdrites-ﬁndiff& were found. By the presence of these fossils the
sections (figufe 3) are dated as no older than Jurassic unit J2, and
as they underlie beds of unit J5, they appear to have been laid down

during the interval of units J2 ~ J4. The low-content of Classopollis.

in the basal Eﬁfeé implies that the age of these beds is limited to the
period J3 - J4. ' : ‘
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In broad terms the basal ﬁesozeic sediments in the Laura Basin
and the southern margin‘of the Papuen Basin are of Lower to Middle
Jurassic age.. Nothing is known of their efquivalents atIIehi,
further ﬁorth:in the Papuan Basin, although such may be presumed to
efist, or of their equivalents in the Cape York region. It is
ﬁﬁssible that units J3(?) - J4 are not represented in the Archer River

area, unless they form part of the "Cape York Group"
P ¥

Jurassic Units'J5 — J6

The sporee Murospora florida, Lycopodiumsporites circoiggenus

and Cohtigyisﬁbrites SPp- make their first appearance in Iamara No.l,

core 14, 4806 feet and the Dalrymple Sandstone in Marina No.l, core 7,

1933 feet, and indicate a lower limit to unit J5. The available spore

, ev1dence is insufficient to d1st1nguzsh the upper boundary of J5.

Dalrymple Sandstone of J5 — J6 age in Merlna No.1 appears to. be
of non-marine orlgln, but in Iamara No.l correlates contain micro-

plankton of the Cannosphaeropsis mirabilis Zone, of a marine facies.

As with older Jurrasslc units, there is no indication whether units
J5 = J6 are represented in the Archer River area, unless they rest

-

within the unsampled "Cape York Group".

Jurrassic (?) - Cretaceous Unit Kla. . ; ' | i

"y This zone, recognized by the overlap of the ranges ofourosgoral
florlda and Clcatr1coslspor1tes Spp.y is well represented in Iehi No.l
in the Papuan ‘Basin between core 25, 4?12 feet and core’ 33, 5316 feet,;
and in Iamara.ﬂ%.], core 19, 35lb feeto At least the top: .of this zone

(in Tehi No.l) is associated with a Neocomlan fauna (Glaessner,»1n
Gay & Brown, 1961). ' _
The lower limit of the unit, although arbitrarily chosen as the

- a
= 1

base of the Cretaceous (Evans, 1966a) may well commence w1th;n the

Jurassic. This reservation is based on the occurrence of Cicatricosi-

sporites sp., reported as C.australiensis by Evans (in Henderson et al.,
1963) * frpm sediments identified with the Anketell/Parda Formation+

- o
T

in BMR 4 (Wallal) in the Canning Basin. The microplankton assemblage

'+ For opinions on the relatlon between the Ankatell and Parda

Formations and the Jarlemai S11tstone see Veevers & Wells (1961),
McWhae et al. (1958), and Henderson et al. (1963).

* This report is based on an unpublished paper by Bastian (1962)..

The published version by editoral error, failed to include the fossil

distribution chgrt, which was origninally presented 1nlBastlan S paper.’
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of this horlzon is similar to that from the Jarlemai Slltstone+ in

the nearby WAPET Wallal Corehole which was referred to as "probably
Tithonian" by Cookson & Eisenack (1960) Note was also taken of Balme's
record (1957) of a ? C. australiensis from 1001-1042 feet in Broome No.3

Bore, whlch.lles w1th1n the range of Buchia subpallasi in ‘the "Broome "

Buchia. Beds", taken by Veevers & Wells (1961) to be no younger than the

A il

Kimeridgiepq Furthermore, in Burope the genus Clcatr1c051spor1tee made

its first appearance at leest as early as Purkeckian (Couper, 1958,

Lantz, 1958). '
Unit-Klenincludes the Stylosus Assemblage and a lower portion of

the Speciosus Assemblage (Dettmann, 1963) Dettmann considered that the

assocletzon of the zone fossil Crybelosporites stylosus with Clcatr1c081-

sporltes,auetra11enels and Aequitriradites verrucosus. reason to con51der

the Stylosus Assemblage to be Cretaceous in age. Howe%er, species'of

Aequltrlradltes, including A.verrucosus have been found W1th1n J5 = J6

horizons ‘in the .Surat Basin and Dettmann'’s contention cannot be upheld
" “without modification.

Crvbeloeporltes styvlosus is not a common fossil and its presence in

unit Kla in IemaraNb 1, core 10, 3519 feet, 1is of special interest.
Unfortunately representatlves of the species could not be found in Iehi
No 1 where the Neocomian macrofauna was located. For the!present, the
presence of C.stylosus in the same palynological zone as the Neocomian
fossils supports Dettmann's tbes1s, but more records of the specles'
occurrence are: needed to indicate whether it is a reliable Cretaceous
markers - 5 ' Ty

Un1t Kla appears to be well represented in the Archer River erea,

in the "Mein Formation". The association of Murospora florida and

Cicatricosisporites was seen only in Line 3 RP 107/V11, 60 feet., -
However evidence from Papuan sections shows ihat unit Kla is not

represented above the Dingodinium cerviculum/Scriniodinium attadalense

{-
o

Zone (see below) and those samples from the Archer River area of that
age are also allocated to unit Kla. Support for this action is raiged
from the appearance of the problematicum "Gen. et. sp. indei. Form A"
"Eisenecki& Cookson which seems to be restricted to horizons of unit Kla .
age (Eieénack‘& Cookson, 1960, Evans & Hodgson, 1964; Evans, 1966bj
Evaiis, in Dxon et al., 1966). As this species has the habit of
appearing in swarming preportionS, it is significant to note its
epparently coﬁplete absence from the Papuan sections and its only rare,

but persistent occurrence in the Archer River area.

*For op1n1ons on the relation between the Ankatell and Parda
Formations and the JarlemaiSiltstone see Veevers & Wells (1961),
‘'McWhae et al, (1958), and Hendersen et al. (1963).
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Unit Kla may be present in the basal Battle Camp Formation in the
Laura Basin, elthoﬁgh it was not detected in Marina No.l (cf. Lucas,
1964).. There is no .room for its development in the southern Carpentaria
region, in A.A:0.8 (Karumba), but it is developed within the Blythesdale
Formation below the Minmi Member of the Surat Basin (Evans in Exon et al.
1966). |

Cretaceous Units Klb +

As the remainder of the Archer River samples are of marine origin,
and many had poor spore assemblages, a search for the key spores of

units younger than Kla was not attempted.

B. MICROPLANKTON

The.blderthrassic strata in the Papuan and Laura Basin sectidns-

of J3(°)a- J4 ege do not appear to be products of an open marine :
env1ronment, and their equivalents and have not been recognized in the
Archer Rlver area. Acritarchs (Micrhystridium spp.) were present in

Iamara No.l, core 15, 5101 feet, but no dlnoflagellates could be

recOgn1zed. A dinoflagellate, cf. Apteodinium sp. and acritarchs. e

Mlcrgzgtr1d1um sp. and Cvmatlosphaera sp. were present in Mar1na No 1,
core: 12, 3205 and 3211 feet, but no. other sa-ples from JB(?) - J4 in =

these wells yiélded fossils which might be construed as marine indicators.
Of the microplankton described by Cookson & Eisenack (1958, 1960) °

from Jurassic sediments in Western Australia and Papua, the ranges of

two specles, Dlngodlnlum jurassicum and Cannosphaerapsis mirabilis

prov1de conven1ent markers fOr the present discussion.

Zone of qugodlnlum 1ura831cum

Din godlnlum jurassicum has not been recorded from the probably

oldest dinoflagellate-bearing Jurassic sediments in Western Anstralla,'

in the Cape Range Nos 1 and 2 Wells, Carnarvon Basin; the Dingo Claystehe,
no older than unit J5 (compare Cookson & Eisenack, 1958 with Balme 1957)
However D. ]urasslcum is the first dinoflagellate to appear in the

Wallal sectlon in the Canning Basin, vhere it becomes a common member

of the lewer of Cookson & Eisenack's two assemblages and extends into

the base of the succeedlng assemhlage. Its range overlaps briefly with

the commencement of the ‘range of Cannosphaerop31s m1rab1113 in the

Broome bores so that the Zone of D1ngod1n1um J_rass1cum is def:ned by .

the nppearance of D.jurassicum, prior to the appearance of |

A\

Cannosphaerop31s mirabilis. ' o)

Whether or not the D.Jura551cum Zone has been sampled in the
Papuan wells is not completely clear.: ‘Most of the species which commenced

their life-span in the'g.jufaesicum Zone " contlnned into the succeeding
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Zone of Cannosphaerop31s IlrabIIISo Only Dnctvopyx:s aureolata

and Gonyaulox hvalodermum appear to be confined withln the D.jurassicum

Zone.
; J—
New species appearing with C.mirabilis include Gonyaulax perfora.na_L
e

iﬂ serrata, Leptodinium eumorpha, and Scriniodinium dictyotum.

G. Eerfor&né was recorded from Omati No. 1, core 417, 13264 feet, and :
S. dlctxotum from Iehi No.l, core 34, 5548 feet, and Iamara Nbf¥,"gﬁ:§ps
13, 4498 feet. Sampled horizons belov these levels may belong to " the”
D ]ur3551cum Zone, but, except from Omati, there are no dlnoflagellate
bearlng samples in which to. identify the zone. There is however rgom

" for its presence within the basal limits of units J5 - J6 in Iamara ’
No.l. The D.jurassicum Zone has not been identified on the Queensland

malnland

Zone of Cannosphaeropsis mirabilis

As explained in the preceding paragraphs, the span of C. mlrabllls
is marked by the appearance of a number’ of new species and the - . =™
continuation of many from the D.jurassicum Zone. The upper limit to the

C.mirabilis Zone is taken at the incoming of Scriniodinium.attadalense.’

It is marked by the continuing presence of Nannoceratopsis pellucida

and. Dingodinium jurassicum (at least in its lower portions).

; . pow e .
. Well developed in the Papuan region, it has not been detected on

the Queensland. mainland, although in theory it could be represented in

the "Cape York Group" of the Archer River area.

Zone of Canhosphaeropais mirabilis/Scriniodinium attadalense
Scriniodinium attahaleqse has been previously recorded only from

"the Perth.Basin (Cookson & Eisenack, 1958; Edgell,. 1964), but fossils

thought to compare with this species are prevalent in both the Papuan

and Archer River area. The overlap of its range with that of

Cannosphaeropsis mirabilia is taken to form the'C.mirabilis/S;attadalénse'

Zone in order to distinguish such strata from the overlying beds with"

S.attadalense and Dingodinium cerviculum. %

Thls zone is best represented in Iehi No.l, where, at the top- of
the zone a- Neocowzan macrofauna has been recorded (Glaessner, in Gay
& Brown, 1961), and in Jamara No.1l, core 10, 5319 feet, ‘where- spores
of unit Kla and the Stylosus assemblage are present. L

As with older zones, it is uncertain whether the S. attadalenae/
C mirabilis Zone is.present in the Archer River. area, Core from -
Line 3, bore 109/V11, 100 feet, may belong to this zoﬂe as it

" contained no Diggodinium cerviculum, ' But neither did 1t appear to

contain C.mirabilis.. There may of ‘course be an 1ntermed1ate zone

between the end of C.mirabilis and the commencement ofgg.cerv1cu1um
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to which:this_éore should be referred. The core was the deepest
of the most northerly corehole examined, and is thought by Mr
Zolnai to;have;come from the "Mein Formation'",

~ Zone of ﬁingodiniﬁm cerviculum/Scriniodinium attadalense

"

'Edgeil (f§64) listed a eequence of Cretaceous assemblages from
the Perth Basin, but included no detailed distribution charts. His
tabulated assemblages include several species common to the Archer
River area, where their order of occurrence does not support
application of Edgell's zones to the Queensland and Papuan sections.
Discrepandies may arise from differing opiﬁions of the circumscription
of species, discussed further in Appendix 1.

The izone of Dlngodxnlum cerv1cu1um/Scr1n10d1n1um attadalense 1is

defined by the overlap of the ranges of the nominate species.

S. attadalense is common at several horizons in the Archer River area,
always ini‘the company of D.cerviculum, except in hole 109/V11 on line
3. All. such p01nts are logged from the "Mein Formation".

Muderoggla sp. nov, -Canningia Sp. NOVe, Hystrlchosphaer1d1um perforans,

common Mlcrhvstr1d1um spp. and Pterospermopsis spp., partlcularly

P, eugzpter1s and P.aureolata, are characteristic of this horizon.
Muderong tetracantha, M.mcwhael and Deflandrea cincta make thezr

flrst appearance in the zone. IAt least in Line 4, BP’lOT/Vll the zone
is assoclated w1th spores of unlt Kla, and in several samples it
occurs w1th the problematicum l“Gen. et sp. indet. Form A" Eisenack

& Cookson, wh1ch elsewhere in AnstraI1a appears to be confined to -

- i

unit Kla. 5
The p031t1on of this ,one in the eastern Australlan sequence is
' part1cu1ar1y 1nterest1ng as it has not been recognlzed in the Leura
and Great Arte51an Basins, . where 1tshequ1valents are apparently
rabsent, as in A A.0. Nh. 8 (Karumba), or of non-marine origins.
v(Blythesdale Format1on und1ff., below the Minmi Member). Its presence
in the Papuan reglon in Iamara No.l, core 9, 3375 feet, is deduced by |

the presence of M.mcwhaei, H.perforans and Canningia.sp. nov. There

is room for 1ts existence in Iehi No.l and Omati No.l (see figure 3
and Table 4). -
CoOkSon & Eisenack (1958) listed a very similar assemblage,

comprlslng D.xura531cnm, S.attadalense, P.eurypteris and M.mcvhaei

from the South Perth Formation, Perth Basin, Western Australia.
Edgell (1964) dlvzded the South Perth Formation (s.l.) between four
gzones, the lowest of which has no known counterpart in the eastern
states. The record from the bottom is chardcterized .and named after

Wetzeliella ? neocomica Gocht. A fossil which could be compared with

Gocht's species occurred in Line 3, FP 101 with D.cerviculum and

S.attadalense.: The deterimination is doubtful (see Page 25;: ), but
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it impliés that a separate zone of W? neocomica cannot be upheld.
Edgell separated two other zones, of M.mcwhaei, with S.attadalense

and M. (al Pseudoceratium) tetracantha and of D.cerviculum with

Horologinella lineata. The range zone of M.mcwhaei is perhaps alin

to the'2.cerviculumfg.attadalense Zone of the Archer River area, but

its separation from the D.cerviculum Zone is unsupportable in view
of records by Coakson & Misenack (1958) and the Archer River
associations.

However the‘2.cerviculumﬂg.attadalense Zone of Queensland and

Papua is correlated with other sequences, it séems to represent a

relatively narrow portion of the geologlcal scale and is 1mportant

as a measure of facies changes within the interval of unit Kla.

Zone of Dingodinium cerviculum

The range of Dingodinium cerviculum has proved a useful means

of correlating the Aptian Doncaster Member of the Wilgunya Formation
of the Eromanga Basin with the Roma Formation of the Surat Basin
(EVané 1§63; in Vine & Jauncey, 1962; in Terpstra and Evans, 1962;

in Mcphee, 19633 in Union 0il Development Corporation, 1964). It

is now apﬁarent that ‘these occurrences do not represent the full rénge
of the species and that the zone so recognized was restricted at the

 base by unfavourable conditions of deposition in the more southerly

basins.. However, by restricting the Zone of Dingodinium cerviculum

to that portion.of the species range beyond that of Scriniodinium

attadaleﬂse the cdncept of the zone remains unchanged. M. tetrac&hthd
continues as a common associate of D.cerviculum, and, in the Archer

River area at least, it appears that Cannlng a colliveri does not

appear until S.attadalense has dlsappeared, thus becom1ngsa usefuL_
: ._ . S L L.
marker of the D.cerviculum Zone as now defined. _ “ff

The Zone of D.cerviculum is one of the most w1despread Lower
Cretaceous d1nof1agellate units yet recognized, present in all :
Austral1an basins where marine Cretaceous sediments are known, except

1n the Maryhorough Basin.

Zone 6f Odohtochiting“ Operculat@[Muderongia tetracantha

Ev&haﬂ(in Vine & Jauncey, 1962; in Terpstra & Evans, 1962; in 
McPhee, 1963) made several attempts to divide this sequence, but it
is apparent that marine facies of unknown character greatly influence
the assemblages viewed. Although not admitfed at the time of writing,
it also appears that too much faith was placed on ﬁhe.suppoaed lack of
contamination in a cable-tool drilled bore in wh;ch casing was drif?n

behind the bit (St. Andrews bore). The relationship of two species

Muderongia tetracantha and Odontochitina operculata, emerges.

', sty ;-’

1 i & ; Ty
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The overlap of these forms occurs above the Zone of D.cerv1cu1um | 3
Both forms are widespread in occurrence, irrespective of’ the fac1eswf;w
problem, and recognltzon of a zone in ‘which the forms dverlap is i
gossible.end useful. Thereby a broad zone, taking in most of the :
gequence'abovefthe‘2¢cerviculum-Zone = Doncaster Member of the Wilgunye
Formatioﬂ.and below the Toolebuc Member, is defined.. Such a zone zs
present 1n the | .Carpentaria Basin at Karumba and-in the Archer.Rlver

area. It seems also to exist in the Laura Basin in Marina No.l. It
;;corporates most of the Ranmoor Member of the Wilgunya Formation E%bﬁ“
which Vzne & Day (1965) recorded a Lower Albian fauna. It includesp‘t
d1v131on 2 of the Carpentaria sequence (Terpstra & Evans, 1962) for ;
wh:ch Laing & Power (1959) rejected the possible Albian age proposal .
by Belford after study of foraminifora from FBH No.l (Wyabba ). ke
Like their counterparts in the Eromanga Basin, those samples from-

the Archer River area allocated to the M.tetracantha/O.operculata Zone

HIONRE AR

are generally bituminous and contain only a small microfloras.

Zone of Odontochitina operculata

.-ri

. JO.OEerculata continues to be a common member of marine Cretaceous
'sedlments around Australia until. about Cenomanian, possibly Lower E=-~
Turonian tlmeS'(Cookson & Eisenack 1958; Evans 1966b) but for the-' :

present purposes the O.operculata Zone is taken as that portion of

its range after the appearance of Muderongia tetracantha and before ﬁw

the appearance of Ascodinium parvum.

it

In generel O.operculata is associated in this zone with abundant

Blconod1n1um spp., particularly above the Toolebuc limestone in the

Eromanga ‘Basin and the Kamileroi Limestone in the southern Carpentarlo
Basin, Samples from the Archer River area allocated to the zone are
no. exceptlon, where the Kamileroi Limestone or its eguivalent may '

therefore be expected to~occur in the vicinity of Lihe 2, Sp 166.-“

: b TERTIARY (?)

No ﬁalynoiogical studies of the Tertiary of Papua or the
Carpentaﬁia'reéion have been previously made, but samples from western
end of the Archer River area line 2, SP 214 and 230 may be of such age.
Their poeiﬂioﬁ close to ZCL No.1l (Weipa) suggests that, unless comsid—
erable local faulting has taken place, they must be of late Lower
Cretaceous age at the earliest. They yielded only Mesozoic fossils.

SP 230 in'particular contained Muderongia tetracantha and abundant

Mlcrhystrldlum SPP- identical with forms in the D.cerv1culum/S.attada1ense

Zone. SP 214 is a doubtful case as the few fossils reoovered were very



e LB -

oxidized, but bore little relationship to fossils in the next sample
in line, S P 198 from the 0.operculata Zone.

This anomaly is understandable if the rocks sampléd are post-
Mesozoic in age, derived locally from stripping of exposed early
Cretaceous strata. Mr Zolnai had previously deduced on lithological
grounds that these cores came from the Tertiary. However, no indicator
fossils of a post-Mesozoic e, such as angiosperm pollen grains could

be found.

COMMENTS ON SOME OF THE MICROFLORA

The species discussed below are arranged in 3lphabetica1 order
of genera and species, firstly of spores then microplankton.
Higher taxa are not considered. Only those forms illﬂéﬁ#ﬁted in

Plates 1 - 3 are discussed.

Fungal Conidiophore Indet.
Plate 1, figure 13

Con1d1phora spasmodlcally appear in Crétaceous and younger strata,

hroughout Australia. The writer ig§jjiinaware of ' s1m11ar fossils in
Jurasdic and older beds, and the figured speclmen, from the

? C.mlrabllls/s attadalense Zone in the, Archer Raver area is probably

one of the oldest known. Variations in tube out11ne nnq Jlength and:
cell proportlons are apparent among the few known - or ;ilustrated
speclmens, and might, after further study, be cla381f1ed on; the bas1s
-of these parameters. However, it is impossible to determ1ne the
larger taxon of fungi to which the figured specimen. should be ascribed
without knowledge of its soft parts (Bessey, 19523 Rao,.1959)

The flgured spec1men 13 135/u long, about ISJu w1de and the septa
are spaced about 8’11 apart.

Cicatricosisporites Pot.& Gell.

Plate 1, figures 3 - 4 _
Dettmann (1963) described three Australian species of Cicatricosi-

sporitess C.australiensis, C.ludbrooki., and C.hughesi. The latter two
are representéd in figures 2 and 3 respectively.- Y

The confluence of intermargiﬁal ribs ‘at the radial corners i#
C.ludbrooki'thickené'tﬁé é%ine only by the height of the ribs. In
C. hughe31, however, the ribs merge into radially disposed muri which
tend to form "ears". 6 An intermediate stage resembling C.ludbrooki in
the number and roundness of the ;ibé,”buﬁ forming radiﬁ11y disposed

thickenings or "ears", gé.in C.hughesi is illugtrated in figure 4.
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It should be compared to Plicatella tricornitata (Weyl & Greif)

from the same sample and illustrated in Plate 1, figure 1.

Crybelosporltes stvlosus Dettmann;

Plate 1, flgure S
i Dettmann (1963) chose the appearance of C. stylosus to characté;ize“

a basal zone of the Lower Cretaceous. In the author's experlence,

hcwever, C.stxlosus is a rare species and its vertical limits not

fully tested. The appearance of C.stylosus in the Mesozoic of Pqpu§

is therefore of special stratigraphic interest. e

Lgpopod1umspor1te$ c1rcolumenus Cookson.& Dettmann

._ -I REP2S ML
Plate 1 flgure 6 S A

The dlst1nct1vely moulded L.clrcolumenua has proved to be a w1de1y:

dlstrlbuted Bp301e$ of considerable stratlgraphzc value. Its occurr—
énce in the Archer River area and Papua is in accord with its
prev1ously observed range from the late Middle Jurassic to the Eoﬁ;;“"H
Cretgceoﬁ; (de— Kic).

_ Murosborgjflbfida (Bélme)

Fag

Plate 1, figure 7.

sze ch0pod1umspor1tes c1rcolumenus, Mdraspora florida_is another'

w1de1y distributed, frequently abundant spore of restricted stratlgraphlc

range, Jura351c to Lower Cretaceous (J5 - Kla) The specimen figured

was assoc1ated wlth Crvbelosporltes stylosus, Cannosphaer0p51a

-mlrabllls and Scr1n1od1n1um attadalense 1n Iamara No.l, c.lO, 3519

l feet, vhere a useful link between the spore and mlcrOplankton zones is

demonstrated.—

Pllcatella trlcorn1tata (Weyland & Greifeld)
Plate 1, figure 1 '

“Reasons for maintaining the name Plicatella and an emendation of
'its'dimgnosis were offered by Burger (1966) and accepted here. The
speclmen from the Archer River area 111ustrated here is. 76 u &croas,

larger than specxmens attrlbuted by Burger to P.tricornitata, but

'otherw1se the forms are very similar. The muri coalesce at .the
tetrahedral margins of the distal half of the grain to form distinctive
apicallthiékenings.= Such fossils have not been previously recorded in

Australia, although no doubt they have been observed.

By
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o1t isphaeridium Parvisvinum (Deflandre)

Tlace 3, figure 9

=

dystrichosphaeridium xanthiopvxides var. parvispinum Deflandre,
1637, 29, Pl. XVi, fig.5.

Pvstrichosphaeridium parvispinum {Jeflandre} Cookson & Eise..col,
1958, p. 45 Fl. '.nt, fig, 10-12,

Galuicpheeridium parvispinum {(Deflondre 15357 ) Tookson & Bisenack o
Iiement, 1960, p.dY.

Cookson & Eisenack (1958) reccrded B.parvispinium only from

Fapua and Datavia Downs in the Archer River area. Both localities
are thought to be Lower Cretaceous, about Aptian in age, comparable
with the Aptian occurrence of the holotype. Its occurrence in ARS

HP109/V1] in association with Scriniodinium attadalense indicates a

downwards -extension of its range in Australia. Sérjeant (1962)

recorded forms of B.parvispinium from the Jurassic and Conrad (1941)

from the Upper Cretaceous, and hence its stratigraphic value is
limited, although for local correlation purposes it wmay be a useful

species.

Baltisphaeridium spp.
Flate 3, figures 8, 11

Large specimens of acritarchs with long simple spines of variable

number and rigidity occur .in many of the Archer River Samples. That
illustrated in_figuré 8 resembles Hystrichosphaeridium c¢f. hirsutum
(Ehrenberg) depicted by Cookson & Eisenack (1958, g 44 P1.X1, figs.
5, 6), but, as noted by those authors, species of this type are not

easily separated from each other and a considerable number of
' specimens from vhich the degrees of variation could be measured are

required before they may be confidently assigned to species.

Broomea m icropoda Eisenack & Cookson
Plate-2; figure 10
The genus Broomea was first erected by Cookson & Eisenack (1958)

for the Jurassic species with elongate antapical processes, B.simplex
and B.ramosa. Eisenack & Cookson (1960) erected the Cretaceous
species B.micropoda for a test with short antapical horns and a
"rather thick, coarsely and closely granular" shell-membrane.

Eisenack & Cookson first discovered E,microgdda in the Archer River
area, from the Batavia Downs bore. The Archer River specimens
represented in figure 10 have the short antapical horns of B.micropodas
but lack the strong wall ornament of that species. Alberti (1961)
figured several species of Broomea, the closest of which to the

Archer River specimen is B.jaegeri. However, B.jaegeri develops an
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elongate'épical horn not seen in the local material. Alberti's
mpre.nﬁgéfous illustrations show that considerable variations in
sheli andfprocesé shape and wall ornament may be expected in
Broomea spp. and further work on the Archer River material is

required before its taxonomic position is determined.

Cannosphaéropsis.mirabilis Cookson & Bisenack

Plate 1, figure 10

| ‘g.mifabilis was not found in the Archer River area, but is
present in the Mesozoic of Western Australia and Papua, (Cooksén
&.Eisenack, 1958, 1960), where it may be used as a distinctive
marker in two zomes. Its range apparently straddles the Jurassic —
Cretaceoﬁ§.bouhdary. The figured specimen, from Tamara No.l, core

10, 5319'feet,5w&s associated with Scriniodinium attadaiense,

Crﬁbelosporites-stylosus and spores of unit Kla.

Cahﬂingié:sp. nov.
Plate 3, figure 7

" Only one“species of Canningia, C.colliveri Cookson & Eisenack
has been described from the Australian Lower Cretaceous. The
figured épeéimen, gltﬁdugh fitting the generic diagnosis in that it
is a flattened shell, foﬁgkly five sided with a broadly indented base,
(but lacking any apical structure through developﬁent.of the

archeopyié); does not match C.colliveri because of the numerous

: parallel alded, short, trifurcating processes developed on its shell.

,5.0ther material is required in order to fully establish the species'

‘morphology, but the ‘presence in the Scriniodinium attadalense Zone -

of this apparently undescribed member of a generally common genus
may prove to be a useful stratigraphic index in later work.

The;%iéuréd specimen in 95 u wide across the girdle.

Cﬁlamydoﬁﬁorella (?) sp. Cookson & Eisenack

'Plate 2, flgure 1

Cookson & E:senack (1958) described Chlamdephorella nyei from

Lower Cretaceous sedllents in both Western and eastern Australia and

at the same tlme deplcted Chlamydophorella ? sp. (1958, pl.1, f1g04)

v1th what could now be explained as an apical archeopyle. The caution

. exhibited by Cookson & Eisenack by not referring Chlamydophorella ? Sp.

to C.n zel may be further justified by the fact that the processes

whlch support the outer membrane in Chlamvdophorella ? sp. are shorter

1n proportion to the wldth of the inner - capsule than in C.n xel, and

the former dzsplays a dlstznct1ve equatorlal constriction like a glrdle.
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Both these characteristics are displayed by the Archer River specimen.
It is important to discover an entire specimen possessing the apical
cap and process, because, if the process is an elongate horn, the
specimen should be referred to Gardodinium Alberti.
Fromma,stratigraphic_view point, it may be important to note that
Chlamydophorella ? sp. was identified in the Attadale Bore at 999 feet,

in the Perth Basin in association with Dingodinium cerviculum and

Scriniodinium attadalense, as in its Archer River occurrence.

Diconodinium multispinum (Deflandre & Cookson)

. Plate 3, figures 3, 4
D.multispinum is a common component of strata younger than the

Zone of Dingodinium cerviculum. Evans (in Evans & Terpstra, 1962;

in Vine & Jauncey, 1962) thought that its range extended down into the
D.cerviculum Zone, but this is probably due to contamination from
cavings. The species is prolific above the Toolebuc Member of the
Wilgunya Formation in the Eromanga Basin, and the Kamileroi

Limestone of the Carpentaria Basin. Its presence in the Archer River

area is taken to mark similar horizons within the Zone of Odontochitina

oEerculata“in the Archer River area.

Dingodinium cerviculum Cookson & Eisenack

Plate 1, figure 12

The figured specimen shows the outer membrane, girdle, inner,
granular walled capsule, and elongate gpical horn, open at the end,
so characteristic of this widespread species. It was taken from the
region of Batavia Downs, where Cookson & Eisenack (1958) also found it.

Evans (in Terpstra & Evans, 1962; in Vine & Jauncey, 19623 1963,
19664 ) has repeatedly used the lihited“range.of.g.cerviculum to mark
a stratigraphic interval at the base of the marine Cretaceous in the
Great Artesion Basin. The presence of this species in the "Roma
Formuﬁion" of the Surat Basin, but only in the Doncaster member of
the Wilgunya Formation of the Eromanga Basin has long confirmed the
correlation of these formations indicated by macrofaunas (Vine & Day,
1965). .

Specimens retaining the apical horn are fairly common, although
the delicate outer membrane, if ruptured, tends to loose the horn.

It is not clear whether this represents formation of an apical.
archeopyle, or whether it is merely the most likely way the specimens
could be damaged on account of their shape.

The only other described species of the genus, D.jurassicum
(the genotype), does not develop a horn according to its authors
Cookson & Eisenack. However, specimens in the writer's possession

show the presence of an incipient horn in D.jurassicum together with
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an apical pore similar to that at the end of the horn of D.cerviculum,
A pore apparently exists in the figured holotype (Cookson & Eisenack,
1958, P1.1, fig. 10), which, if conventions of orientation are to be
obéerved, should be figured the other way up.

Although D.jurassicum and D.cerviculum are morphologically very
closely related, there is a stratigraphic break between the last
appearance of D.jurassicum and the first appearance of‘g.cervieﬁlum,-
In the interval between; an intermediate form, with short horn migh£
be expected to occur. Such specimens are in the BMR collection. d
. It is of stratlgraphlc significance to note that Alberti (1960)
recorded and illustrated specimens referred to D.cerviculum and ™
derived from the Lower Hauterivian of the late Neocomian to the Upper
Aptian. He also recorded it from the Cenomanian of north and central
Germany, but did not find it in the intervening Albian. Except for

the Cenomanian occurrence, this is in accord with its apparent range

in Austr@lia._

"Gen. et sp. indet. Form A" Eisenack & Cookson
Plate 3, figure 6 )
Although Eisenack & Cookgon (1960) observed "Gen. et sp. jndet.

Form A" in a nﬁmber of samples from the Carnarvon, Carpentaria and
Eromanga Basins, they refrained from formally naming it. Evans &
Hodgson (1964) and- Evans (1966b) showed that it occurred in

swarming proportions over a limited stratigraphic interval in the
Gipﬁsland‘dﬂd Otway Basins, and Evans (in Exon. et al,, 1966)
diséo{eréd its presence in a similar stratigraphic interval in the
Sprat Basfn. The widespread occurrence of this fossil and its

limited vertical range in unit Kla make it a very useful stratigraphic
marker. Both its areal and stratigraphic occurrence in the Archer
Rivey éféa extend confidence in its value to geological correlation.

‘The species has not yet been recorded from Papdﬁo

 Hystrichosphaeridium isocalamus Deflandre & Cookson
Plate 3, figure 10

Found with Dingodinium cerviculum in northern New South Walesy

thls new record of H.1soca1amus from the Archer River area, extends

the area in which it might be expected to occura

Hystrichosphaeridium spp.

Plate 3, figures 1, 2
- Specimens of Hystrichosphaeridium, with the typical hollow

processes are numerous throughout the Archer River samples, although
few are so complete as those illustrated. Allocation of such specimens

to described species and the distinction of new ones has proved

-
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difficult on account of the apparently wide variations in their form.
Those illustrated represent two basically common types. The first
(e.g. Tigure 1) possesses wide, tubular processes which flare
slightly at the extremities and develop serrated flanges. Hxstrisho-

sphser1d1um arundum Eisenack & Cookson is similar to it, but has more

nume rous appendages. On the other hand the illustrated specinen
closely resembles-HVstrichosphaenidium eionides Eisenack, as

illustrated by Gocht (1359, P1.3, figs. 5, 6). The nrocesscs of the

second type (e g. figure 2) are hollow, but narrow in comparison to
their width, and their extremities flare into trumpet shaped orifices,
the- margxns of. which are perforated to form irregular reticula.

Hystr1chosphaer1d1um anthophorum Cookson & Eisenack has such processes,

but is -described as having "Bhort" processes composed of longxtudlnsl

fibrils. - Hystrichosphaeridium: perforatum Gocht, from the ? Upper.

Bsrremlan of northwest Germany is very similar to the figured speq1men.

Fy =
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Muderong__ mcwhael Cookson & Eisenack
Plate 1, f1gure 14; Plate 2, flgure 6
The speclmen figured in Plate 1 is complete, but contorted so

fhst ﬁhe'hypotheca is compressed and the dimensions of the sntaplcgll-
. horn not ‘clearly apparent. - '

Its presence in the Zone of Dlngpdlnlum cerv1cu1um in the Archer

R;ver area is .in accordance with its recorded occurrences in Western

Anstral1a and South Australla (Cookson & Eisenack, 1958) 5

Muderéngf--tetr&cantha (Gocht)
Plate 2, f1gure 9 ' o }V&Q

Both Gocht and Alberti recognized M.tetracantha 1n Neocom1&n

strata only. LCookson & Eisenack and the writer have recorded it from
stratlgrsphlcally younger beds of both Aptlan & Albian age. This is
one of the few species of microplankton apparently common to both
Europe and Australia whose occurrences in these reglons represent

by

dlfferent geologlcsl periods.

kL

Huderongia-sp. nov. '
Plate 2, flgures 2, 3
Syn Muderong a mcvhaei Cookson & Elsensck - Edgell, 1964, P1.31 _

fig. 4.

This species consists of a flattened pentagonal shaped membrane
from each cornef of which a“process extends. A capsule fits closely
within the main body of the membrane. The processes of the only
complete specimen found (flgure 2) are orientated in the typical

cruciforms shape of Muderongia and may be d1st1ngu1shed as an aplcal
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horn, two shorter conical antapical horns, and two lateral
procéssés which are broad and without taper until the "elbow"
region, where they commence a rapid taper and are aligned in the

| antapical direction., Most specimens iose their apical horn and

a portion of the epithecal membrane and capsule to an apical
archeopyle. Thelshape of the margin of the archeopyle and lines

of faint graﬁulation indicate the existence of an as yet unresolved
-platlng structure, (figure 3).

"“The .species is new to Australla as it differs from M.mcwhaei
in its strongly pentagonal outline und phe presence of two equi-
‘sized antapical horns, and from M.tetracantha in the number and
size of its processes. Edgell (1964) fiéﬁred a very similar form

‘under the name of Muderongia mcwhaei, which he d1scovered in the

Perth Basin of Western Australia. As with the Archer River species,
-Edgéllfé form has equi-sized &ntapical horns and a more ‘pentagonal,
‘elongate body than M.mcwhaei. The European species M. s1mglex and
M. Eerfnrata (Albert1, 1960) display incipient development of an
antaplcal ‘horn, and M. s1gplex has 1nc1pxent plating, as seen in

© this- Australlan species. The lateral processes of M.crucls Neal &
'Sargeant taper in a 51m11ar manner of those of Muderongla Bps NOVey
, but M.cruc1s lacks the short antapical horns.

ﬂuderongla Sp. nov. is a promlnent component ‘of several samples

in ‘the Archer River aréa, associated with Dingodinium cerviculum

and Scriniodinium attadalense.

Odontochitina operculata (0, Wétzel)

Plate 1, figure 8
' O.operculata is usually fOund in the fractured atate, with
the hypothecal body and two processes (as in figure 8) separated
from the epithecal horn.
Evans (in Terpstra & Evans, 1962) thought that 0.operculata

raqged down into the Zone of Dingodinium cerviculum, but such an

- @ssociation could not be found in the Archer River area, where
O.operculata succeeded D.cerviculum. The previous conclusions
were based on examination of bore cuttings which are now thought'

. to be much more contaminated by cavings than originally supposed.

Palacostomocystis Deflandre
Plate 2, flgures 8, 11

Palaeostomocvstls is a broadly deflned genus with both smooth

and ornamented tests (Deflandre, 1937). Two Australian species,
g.'cxlindricaT(ornamented) and P.sinuosa (granulate )§bave been
deseribed by Cookson & Eisenack (1960). P.cylindrica occurs in
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Western Australia and Papud. P.sinuosa was described from the
Canning Basin, but has been observed by Evans (in .Laing, 1966)
in ? non-marine sediments in the eastern Eromanga Basin, and
consequently may be the product of a different environment to that
of P.cylindrica. Forms like Efczlindriéa are common in Panua.
That illustrated in figure 11, howeveér, -differs from the typical
P.cylindrica in the develuouent of a constricted "waist". This
'-shape isﬁinduﬁed iq_qllgrge_number of specimens from the sane
éample} v TR
The specimen illustrated in.figure 8 ¢learly belongs to
another species. Tt is urn shapéd with a maximum diameter at its
equator, of 42'u,'and'a.wall ornamenﬁe¢ in_§'1dw, Qpen reticulum.
Its ornament in fact makes this spécieg;cioéely rééem&ie_ﬂhe

genbtype-gkreticulata Deflandre.

"Pareodinia" aphelia Cookson & Eisenack
Plate 3, Tiguré's
Syn Pareodinia aphelia Cookson & Eisenack 1958, p. 60 Pl Xll,
figs. 2 3y 4. (non 9). ‘
I-:Cookaon &: Eisenack described P.aphelia-as having a wall

Marying sowewhat-in thickness and firmness granular to almost
smooth". Although not mentioned in this descriptiony the illustration
" of- the holotype (pl. Xll fig. 4), ‘from the ? Upper Jurassic Learmonth
Formatlon of the Carnarvon Bas1n,_showed 2 thin outer membrane around
an—lnner falntly granulate capsule, but no outer membrane is recorded

L LLon
for the genotype Pareodinia ceratophoru (Deflandre, 1947; Saraeant,

| 1959; 1961, 1962). The only strongly granulated specimen figured by
Cookson & Elsenack (P1.12, fig.9) was taken from stratlgraphlcally
‘older beds, the Dingo Claystone, and apparently lacked the outer
mgmbrane;‘ Cookson & Eisenack (1960, P1. 39, figs. 2, 3) illustrated

a larger, bu£ mono-horned, plateless body under the name Kalyptea
monoceraé, nbting that the genus Kalyptea is characterized by an outer
diaphonous mémbr@ne, and remarking that P.aphelia Cookson & Eisenack
1958, P1. 12, fig. 4, i.e. the holotype of P.aphelia, "might be an
impeffect example of K.monoceras", if the latter observation is correct,
K.monoceras is-a synonym of P.aphelia. As Pareodinia has no outer
membrane, in future taxonomic work, P.aphelia should not be included in
 that genus but in Kalyptea, thus — Kalyptea aphelia (Cookson & Eisenack
1958): Syn. - §}monocefas C & E 1960. Another taxon should be found
for the granuiate'specimeﬁ,-Cookson & Eisenack 1958, P1l.12, fig. 9.




- D -

Pterospeﬁmbpsfsraustraliensis Deflandre & Cookson
Plate 2,'figure 4 ‘

This is a common fossil in many Lower Cretaceous samples from

the Archer_River area.

Scriniodinium attadalense (Cooksog & Eisenack)
Plate 1, figure 11
Syn vanodlnlum attadalense Cookson & Eisenack 1958, Pl.1, fig.T

Scriniodinium (Scriniodinium) attadalense (Cookson & Eisenack)

2 _1958) Klement 1960, P.18.

Cookson & Eisenack distinguished S.attadalense from the Jurassic

S.crystaliinum; S. luridum, and S.parvimarginatum, by the shape of its

” test, its. squar1sh out11ne and unequally divided body with a longer
and somewhat more pointed hypotheca. However Cookson & Eisenack :

(1960, Pl 37, flg,IO) depicted a similarly trapezoid Scriniodinium e

as S.luridum makxng their distingiushing criteria difficult to uphold.

IKlement (1960) placed S.attadalense in the subgenus S. (Scr1n1od1n1um)

and S. luridun 1n the subgenus S. (Endoscr1n1um) on the apparent

absence of pl&tlng in the former and its presence in the latter.

' The Archer River and. Papuan ‘specimens lack plates and shows
varlatlons in shape from the trapezoid outllne of the holotype of
S.att&dalense to the sub—clrcular line of S. luridum. Because of. the _
- lack of playlng, other than the obvious development_of an apical EEEWK'
intercalary QréheOpyleg the Archer River specimens are referred to yl

S.attadalense.; ' o T F o
v oot

The overlaps of the range of this species with those' of

Ity

'Cannosphaer0p51s m1rab1lls in the lower part and Dlngodlnlum cerv1cu1um

1n 1ts upper part are useful stratigraphic markerss:

VérvhachJum Deuff

Plate 1, f1gure 9, Plate 2, flgure 7
4 .

.....

questlonable env1ronmental 51gn1fzcance. They are part;cularly

. abundant in HP 101 of the D.cervzculum/s.attadalense Zone from whlch

the specimen 111ustrated in Pl.1, figure 9 was extracted¢

aff. "Wetzeliella (9) neocom1ca Gocht" ¥ : o
fiive _ ; seh
Plate 2, figure 5 ' . ;
K

Only one specimen referable to thls peculiar specles has been

ih _
observed in the Archer River area. It .consists of a ‘flattened membrane
a

w1th an inner, polygonal capsule. 'The outer membrane displays a thin
smooth aplcal horn (not fzgured, but 1y1ng close by on the sllde) and

1rregular protruberances arouqd the margin of the hypothecal regl?ﬁquo

LU , ' = LE #
i : - : ' ‘ i ' ' - BT
ot I L im . . , Ty
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The larger protruberances include an antapical horn and an equatorial
. growth (on one side only) not as long as the typical processes of
ﬁuﬂérongia. Growths of this sort are found in severalISpecimens
Pigured by Gocht (1957, P1,19, fig. 2; Pl. 20, fig.1) under the name

Wetzeliella in its diamond shaped outline, but it lacks the second-

ary processes from the apical region. It is figured here-as it is
such a distinctive form, unlike any yet depicted from the Australian
region, other than those reproduced by Edgell (1964, P1.31, fig.l - 3)
from the Perth Basin. Edgell's specimens 2 and 3. had more numeroﬁs,
fine secondary processes than both Gocht's German fossils and the
Archer River specimen., Edgell's figure 1 appears to be complete with
a slender apical horn, as possessed by the Archer River specimen, but
lacks thelsecondary processes. Nevertheless it is perhaps strati-
graphically significant that dinoflagellates of the-sﬁme basic

construction as Wetzeliella (?) neocomica occur in beds of comparable

age in both Europe and Australia.
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EXPLANATION OF PLATES 1 - 3

PIATE 1.

Plicatella tricornitata (Weyland & Greifeld).
MFP 4021.2.053.200. Archer River S. S., ARl, SP 25,
.38 feet. Lower Cretaceous ?Kld.

Cicatricosisporites ludbrooki Dettmann. '

MFP 4050.2.069.102. Archer River S.S., AR4, RP
107/V11l, 60 feet. Lower Cretaceous, D.Cerviculum/
Sqattadalense Zone. - '

C:catr1cos1sgor1tes hughe31 Dettmann., JEe RO
MFP 4021.2.107.106. Archer River S.S., AR1, SP 25,

38 feet. Lover Cretaceous, 0.operculata Zone.

Clcatr10031spor1tes Sp. '
MFP 4021.2;109.107. Archer River S. s., AR1, SP 25,

38 feet. Lower Cretaceous, 0.operculata Zone.

Crybe}osporltes styvlosus Dettmann. £
MFP 2615.1.020.051. 0.S.L. Iamara No.1l, c. 10,

3519 feet. Lower Cretaceous K]a,lg.mlrabzllaxg attadalense
Zone.dhé _ =% —

Murospora. ##lorida (Ba.lme) '
MFP. 2615.1.126.082. 0.8.L. Jamara ‘No:l, c.10, 3519
feet. Lower Cretaceous Kla,. C.m1rab1lls/S.attadalense

Odontochitina operculata (0. Wetzel). _
MFP 4022.1.165.117. Archer River S.S., AR2, SP 134,
60 feet. Lower Cretaceous. ‘g.ogerculata Zone.

g

Vé:xhach1um sp. i

- MFP 4032.1.138.155. Archer River S.S., ARE, SP 101,

58 feet. Lower Cretaceous, D.cerv1cu1um/S.attadalense Zone.

Cannosphaer0231s mirabilis Cookson & Eisenack.
MFP 2615.1.005.096. 0.S.L. Iamara No.1l, c.10, 3519 feet.
Lower - -Cretaceous, C.mzrab1113/S attadalense Zone..

Scriniodinium attadalense (Deflandre & Cookson)
MFP 4032.2.165.072. Archer River S. S., AR2, SP 101 58 feet.
Lower Cretaceous, C.m1rab1lls/S attad&lense Zone.

D1ng_d1n1um cerviculum Cookson & Elsenack.

M_P 4048 1.061. 093o Archer Rlver SOS.’ AR‘-L, W 103/"11,

100 feet. Lower Cretaceous, D.cerv:culum/s attadalense Zone.

Fungal bonidiophore, undetermined. '
MFP 4033,2.069.159. Archer River S.S., AR4, RP 109/Vl1,

60 - 62 feet. Lower Cretaceous 90.m1rab1113/3.attadalense
Zone.

Muderongia mcwhaei Cookson & ﬁisenack.

MFP 4052.1.178.104. Archer River S.S., AR4, SP 111,

© 102 feet. Lower Cretuceous‘g.cerviculum Zone.
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-~ PLATE 2.

Chlamydoyphorella sp.

MFP4047.1.054.069, Archer River S.S., AR 3, ,
SP314, 57 Feet. Lower Cretaceouﬂ,‘2.cerviculum/,f
S.attadalense Zone. . :

Muderongia sp. mov.
'MFP4032.1.262.917. Archer River 3.S., AR 2,

SP101, 58 feet. Lower Cretaceous, D.cerviculun/
S.attadalense Zone. _ : :

Muderongia sp. nove '
MFP4047.1.064.171. Archer River S.S., AR 3,
SP314, 57 feet. -Lower Cretaceous, D.cerviculum/
S.attadalense Zone. _ . L

,P%ﬁrosﬁérmopsis auétraliensis Deflandre & Cookson.
© MFP4033.1.119.138. Archer River S.S., AR 4,

RP109/V1l, 60-62 feet. Lower Cretaceous, -

Qgsmirabilisfg;attadalense Zone .

. aff. "Wetzeliella? neocomica Gocht" :

MEP4032.1.109¢075. Archer River S.S.’ AR 3
RP101, 58 feet. Lower Cretaceous,
R;cerviculumfg.attadalense Zone.

Muﬁeronéia mcwhaei Cookson & Eisenack.

MFP4051.1.143.164. Archer River S.S., AR 4, -
RP107/V11l, 102 feet. Lower Cretaceous, WoeE

D.cerviculum/S.attadalense Zone.
: _ ;

'Véijhabhium Sp.’

MFP4048.1.079.047. Archer River S.S., AR 4,
RP103/V11l, 100 feet. Lower Cretaceous,
D.cerviculum/S.attadalense Zone.

Pdiggosiomocvétis Bpe nov. . :
MFP4049.2.092.116. Archer River S.S., AR 4,

RP105/V11, 102 feet. Lower Cretaceous, -

2,cerviculumfg.attadalense Zone.

Muderongia tetracantha (Gocht). :
MFP4081.1.003.123, Archer River S.S., AR 1,
SP90, cuttings 450 feet. Lower Cretaceous,
D.cerviculum Zone.

Bféomea_micropoda Cookson & Eisenack.
m4051.2002801190 Archel" River SoSo’ AR 4,

' RPIO?/V}I, 102 feet.- Lower Cretaceous,

.Eicerviculumﬂg.attadalense Zone.

- Palacostomocystis sp. aff. P.cylindrica Cookson &

Eisenack.

'MFP2615.1.086.103. 0.S.L. Iamara No.l, c.10, 3519

feet. Lower Cretaceous,.g.mirabilisfg.attadalense
Zone., - :
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PLATE 3.

- Hystrichosphaeridium cf. eionides Eisenack.
MFP4048.1.145.025. Archer River S.S., AR 4,
SP103/V11, 100 feet. Lower Cretaceous,
D.cerviculum/S.attadalense Zone.

HEStrichosEhaefidium perforans -Gocht.
MFP4049.1.050.036. Archer River S.S., AR 4,
RP105/V11, 102 feet.. Lower Cretaceous.
D.cerviculum/S.attadalense Zone. "

Dipbnbdinium multispinum (Deflandre & Cookson).
m402502008291250 IArcher Ri\"er S-So‘, m 2,
SP182, 98-~100 feet.  Lower Cretaceous. ~

O.operculata Zone,

Dikonodinium multispinuﬁ (Deflandrg_& Cookson).
MFP4025,2.069,140. Archer River S.S., AR 2,
SP182, 98-100 feet. Lower Cretaceous.

:gooper?ﬁlata-Zoneo

"Pareodinia" aphelia Cookson & Eisenack.
MFP4034.1,025.196, Archer River S.S., AR 4,
RP109/V11l, 100 feet. Lower Cretaceous,
?C.mirabilis/S.attadalense Zone.

"Gén;.éﬁ sp. indet Form A" Eisenack & Cookson,
MFP4031.1.175.142. Archer River S.S., AR 3,

* SP95/V1l, 100 feet. Lower Cretaceous, unit Kla,

ﬂtCerviculumJg,attadalensé Zone. -

Canningia sp. novs

MFP4049.2.183.073. Archer River S.S., AR 4,
RP105/V11, 102 feet. Lower Cretaceous,
D.cerviculum/S.attadalense Zone.

- Baltisphaeridium sp.

MFP4051.2.193.038. Archer River S.S., AR4,
RP107/V11, 102 feet. Lower Cretaceous,
2.cerviculum[g.attadalense Zone.

Baltisphaeridium parvispinum (Deflandre)
MFP4034,2.199.088. Archer River S.S., AR 4,
RP109/V11, 100 feet. .Lower Cretaceous,
?C.mirabilis/S.attadalense Zone.

Hystrichosphaeridium isocalamus Deflandre & Cookson.
MFP4034.2,201.166. Archer River S.S., AR 4,
RP109/Y11, 100 feet. Lower Cretaceous,
?C.mirabilis/S.attadalense Zone.

Baltisphaeridium sp.

MFP4024.1.193.159. Archer River S.S., AR 2,
SP166, 60 feet. Lower Cretaceous, O.operculata Zone.
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