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Microfossil, sediment and geochemical data sets were collected from a series of stratigraphic successions spanning the target
geological interval (the upper Permian to Lower Triassic). Sedimentary data were collected with continuous lithological logging, and
facies associations based on a previously published framework from the target region. These sedimentary data were collected first to
allow targeting of the appropriate lithofacies for microfossils and geochemistry. Fossil and geochemical data were then collected
from the same samples to facilitate valid comparisons, but these were processed and analysed independently and concurrently.
Details of sample sizes and treatments are outlined in the Methods.

Organic micropalaeontology targets: plant spores, pollen, leaves, algae, bacteria from macerated sedimentary samples;

Organic micropalaeontology rationale: 1, each sample in a given stratigraphic succession comes from a distinct time of deposition; 2,
each of the fossil assemblages is indicative of the suite of organically preserved primary producers (algae, bacteria, plants) for each
interval; and 3, a vertical series of these fossils represents the changing abundances of these organisms over time.

Sedimentary geology targets: lithofacies, specifically sedimentary textures, sedimentary structures and trace fossils.

Sedimentary geology rationale: the facies reflect the local depositional environments and the assemblage of animal trace makers;
their vertical succession represent changes in these conditions and assemblages.

Geochemistry targets: isotopic and elemental concentrations derived from sedimentary samples.

Geochemistry rationale: by collecting these data from the same samples as the organic micropalaeontology and sedimentary geology
(above), they provide additional, independent proxies for the changes in primary producers and local conditions.

Sedimentary rock successions for this study came from both outcrops and bore-cores. Bore-cores are held in a publicly accessible
repository, the Londonderry Drillcore Library (NSW Resources and Geoscience, Australia). All sedimentary geology data were
collected directly from observations of these successions. For microfossil and geochemical data, rock samples were collected from
target intervals using manual extract tools (e.g., hammers, chisels, rock saws).

Where possible, microfossil counts consisted of sample sizes that were greater than standard palynological population counts for
palaeoecological applications (as demonstrated by previously published studies; see Traverse, 2007). Samples that failed to meet
predetermined minimum count sizes were indicated, and excluded from statistical analyses.

For specifics of sample collection, see 'sampling strategy' above. All fossil and geochemical samples underwent processing by the
same labs to minimise variability caused by differential preparation. Geochemical data were compared to a series of previously
published international and in-house standards (see Methods).

Samples were collected and processed in two subsequent phases. The first sampling phase (May 2017) consisted of wide-interval
spacing (vertical axis) of the entire stratigraphic succession from the bore-cores. The purpose of this was to provide a broad overview
of the trends for the entire stratigraphic succession. The second phase (one field season: Nov-Dec 2018) included targeted outcrop
sampling for high-resolution data across the end-Permian extinction interval. This phased sampling and analysis approach was
conducted to reveal the data trends from the stratigraphic intervals of greatest interest.

To test for spatial variability, the data were collected from five stratigraphic successions in a 130-kilometer-long, approximately NNE-
SSW transverse axis across the Sydney Basin.

Organic micropalaeontology: All collected data have been included in the data set. However, some samples were excluded from the
statistical analysis and illustrations based on the following pre-established criteria: 1, the fossil assemblage was derived from samples
of sandstone or coarser sediment grain-size (to minimise mechanical fossil reworking and excess post-burial alteration via oxidation);
and/or 2, the assemblages failed to meet the sample count minimum (see above).

Microfossil data trends were reproduced by two different palynologists (CM and VV) from five successions across the target region to
ensure the validity of methods and results. All fossil specimens are housed within the publicly accessible collections of the Swedish
Museum of Natural History. Sedimentary and geochemical data may be replicated by sample analysis of the precise stratigraphic
heights indicated herein. Geochemical analyses were conducted by comparing the results to international standard samples. To
ensure reproducibility of the geochemical results, analyses were monitored through replicate analyses of standards and samples;
confidence intervals for these analyses are provided (see Methods for details).

Randomization was not applicable. The samples analysed consisted of a time series, and all samples were included in the
comparisons.

Blinding during microfossil and geochemical data collection was achieved by conducting independent and concurrent analyses.




