Floral and environmental variation in the
post-extinction Bowen Basin

Alexander Wheeler
Advisory team: Joan Esterle, Patrick Moss and Annette Gotz

Vale-UQ Coal Geosciences Group
UQ School of Earth and Environmental Sciences

THE UNIVERSITY
 OF QUEENSLAND

AUSTRALIA

-20 ' Introduction
: ] o Conifer-dominated upland
%@ The Glossopteris-flora that was ubiquitous across east- and basin margin with Freshwater-brackish
CGINO067' 2 : . : minor Cordaites _ lacustrine algae
CGIE0144 | 2. DA ern Australia and the entire continent of Gondwana g ?
0l
29 (,:9/ e %’ - was significantly affected during the end-Permian ex-
° Q = .
7, 3 % . : L . :
/OG B 9% \qaned \ § ? tinction (EPE) (Fig. 1). Glossopteris itself sudden- Glossopteris-dominated
e :;fn e _ floodplains ___ - -----} -3
o 2 G&//.) o 27 0 .9% aaisag| 1y became extinct and coal formation ceased across
S 3 | -
= | e S e | the globe for several million years after the event.
@© _24 O\ E) w'\ e N
- TAMBO 1-1A 3\ e \
\' 3 \\ 2 \ g Glossopterisand
%.,1_\ e % R fern-dominated ~
R T B The aim of this study was to sample the earliest Triassic bogs
Ban"(@‘l_a\r\mal i _ . ) . i
TARINGA 7 i interval across several localities in the Bowen Basin to Prasinophytes
-26 A - ' — . S and acritarchs
Py identify possible variation within the surviving flora along F'O“Eta"'dom'”ated
N ] ens
! with environmental indicators of the post-extinction envi-
Okm 100km 200km
| | |

144

Figure 1: Schematic reconstruction
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Figure 2: Localities of boreholes sampled for this study. Previous work was
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environment of the Bowen Basin.
conducted at Tambo 1-1A in the Galilee Basin (Wheeler et al., 2020).
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Figure 3: Schematic reconstruction of the earliest
Triassic flora and environment. Herbaceous pio re-
mained on the banks of lakes and ponds as base lev-
el temporarily rose. Gymnosperms from the upland

began to colonise the basin forming open woodlands

in a fluvial/floodplain environment.
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Figure 4: Indicators of the latest Permian/earliest Triassic pa-
laeoenvironment: a) Unseperated spore tetrad; b) Tetrasaccate
pollen grain; c) Quadrisporites horridus; d) Reduviasporonites

chalastus; e) Botryococcus; f) Cymatiosphaera gondwanensis
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occured soon after the EPE (Eshet et
al., 1995) (Fig. 4). Samples featured mi-

nor abundances of algae (Fig. 4), which
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at multiple localities and are indicative
of increased UV-B radiation caused by

Siberian Traps volcanism (Foster & Afo-

nin, 2005).
Figure 5: Pyritically de-

graded pollen grains(a-b),
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spores (e), and wood frag-

ments (b-c, f) from bore

hole A41849.
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The post-extinction flora

Based on palynological assemblages obtained from all studied

boreholes, two palaeofloras were identified:

1) A predominantly herbaceous pioneer flora made up of spe-
cies that were able to survive the end-Permian extinction (Fig.
3). This flora consists mainly of ferns, horsetails and isoetaliean
lycopods. Lycopods such as Isoetes beestonii were resistant to
environmental change and semi-aquatic and thus became preva-

lent in the earliest Triassic as base level rose forming large ponds
and lakes.

2) An open woodland flora dominated by gymnosperms such as
the Voltzealean conifers and peltasperms like Lepidopteris (Fig.
3). This flora likely represents colonisation from the upland that
took advantage of the absence of Glossopteris and grew in better

drained environments such as the sandy banks of rivers and on
the floodplain.
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- wood fragments appear limited to the

Pyritically-degraded palynomorphs and

eastern part of the Bowen Basin (Fig. 5).
This has also been previously observed
in fungal spores and may be indicative of

localised anoxia or euxinia (Srivastava et
al., 1999).
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Conclusions

Environmental indicators suggest an un-
< stable and challenging conditions at both
a local and on a basinal scale. Neverthe-
less, herbaceous pioneers and colonis-
ing gymnosperms were able to establish

themselves very quickly after the EPE

in both flooded lowland areas and fluvi-

e

al-dominated areas experiencing high lev-

* els of weathering and erosion after the ex-

tinction of Glossoptferis.
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