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our expertise, and densely complemented the dataset using the bibliography. The data generated in this study are provided in the Supplementary Data. The
datasets used for the RJMCMC and BDCS analyses, all the guilds assignations for the MCDD analyses, all the paleo-environmental variables used for the MBD model,
and all the references used to construct the different datasets can be found in Supplementary Data and have been deposited in the Figshare digital data repository
(https://doi.org/10.6084/m9.figshare.c.6296196.v1). Source data are provided as a Source Data file.
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We analysed the temporal dynamics – modelling the origination and the extinction – of insects during the Permo-Triassic and
investigated which biotic (including clades' interactions) and abiotic factors best explained these processes using a Bayesian fossil-
based approach explicitly modelling preservation rates as well as times of origination and extinction of each genus.

Our sample is exhaustive in regard to the literature and includes all the fossil insect occurrences known for the Permo-Triassic time
interval. This allows for drawing the most accurate picture of the insect dynamics during this time interval. These data combine all
the populations of fossil insects geographically distant (published in the literature) in one dataset to estimate the impact of putative
extinction events at a global scale. The original dataset was downloaded from the publicly available Paleobiology Database (https://
paleobiodb.org) and is composed of occurrences i.e., specimens originating from a given stratigraphic horizon assigned to a given
taxon.

No sampling strategy was applied for this study as we used all the fossil insect occurrences known for the Permo-Triassic time
interval. The sample size was determined by availability of fossil data for insects. We used all available data in our study. The sample
size used in our study corresponds to most of published fossil-based diversification studies. Moreover, the extent of speciation and
extinction rates heterogeneity across insects as inferred using PyRate is sufficiently elevated as to enable us to detect drivers of
diversification and/or extinction.

C.J compiled all species-level fossil occurrences of insects using https://paleobiodb.org/ (PBDB) as a starting point (downloaded
October 12, 2021). The dataset was cleaned of synonyms, outdated combinations, nomina dubia, and other erroneous and doubtful
records, based on revisions provided in the literature and/or on the expertise of the authors. After correction including data addition
from the literature, our dataset was composed of 3,636 species (1,784 genera, and 418 families) for 17,250 occurrences resulting
from an in-depth study and curation of the entire bibliography of fossil insects, spanning from the Asselian (lowermost Permian) to
the Rhaetian (uppermost Triassic). The data compilation was carried out manually by C.J in a spreadsheet where each occurrence
(i.e., specimen originating from a given stratigraphic horizon assigned to a given taxon) was placed in a distinct spreadsheet line.

Timing scale (scope) of the study is the Permian and Triassic. The spatial scale is global, although the sampling can be considered as
slightly biased with the Northern Hemisphere being more sampled (more fossil localities). Our dataset encompasses all the
occurrences between the first formal description of fossil insects from the Permian period and the data of the data extraction from
https://paleobiodb.org/ October 12, 2021. No periodicity or frequency was applied as we used all the known fossil occurrences. No
collection periods (i.e., gap) were recorded as the description of fossil insects is a relatively continuous process.

We excluded taxa that are nomina dubia and ichnospecies, which cannot be attributed to a genus or family of insects.

Our data are not experimental and experiments were thus not replicated. However, we used multiple distinct statistical tests (e.g.
environment-dependent diversificaiton models, multivariate birth-death models) and all approaches yielded concordant results.

We did not perform an experiment and there was thus no group allocation. We used all insect taxa for which fossil occurrence data
were available. For analyses of clade interactions, there was further group partitioning of data by associating a taxon to a diet when




