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Reporting for specific materials, systems and methods

Demultiplexed RADseq sequencing data are available from the NCBI GenBank Short Read Archive. All accession numbers are given in Supplementary Data 1. The
sources of all pollen data are cited in Supplementary Table 4, and the used data is provided in the Source Data for Supplementary Figure 3.

We tested which of several demographic scenarios captures the late Quaternary range dynamics of five European steppe species (2
vascular plants, 3 insects) best. This was done based on genomic RADseq data generated in a previous study, and by using an
approach combining convolutional neural networks and approximate Bayesian computation. We used exploratory demographic
analyses based on the site frequency spectrum, and multi-species coalescent models to infer priors for the employed model.
Modeling results were complemented niche models for the last glacial maximum, and publicly available climate and paleoecological
data available for the modeled time period.

The research sample consists of RADseq data, ecological niche models and occurrence data from five typical species of dry-
continental Eurasian steppes (Euphorbia seguieriana, Stipa capillata, Omocestus petraeus, Plagiolepis taurica, Stenobothrus
nigromaculatus). As specified in the Methods section, the data analyzed in this study was generated by Kirschner & Zaveska et al.
(Nat Commun 11, 1968; 2020), and has been made available by these authors via the NCBI short read archive. Populations were
defined as a set of individuals collected from the same locality (given as locality ID in Supplementary Data 1).

We used raw data that was generated in Kirschner & Zaveska et al. (Nat Commun 11, 1968; 2020). These data capture a large
number of samples from large parts of the species’ European distributions, and are considered to be representative for the European
steppes. No additional data that would complement these data were available when writing the manuscript.

The rationale behind the selection of pollen data is elaborated in the Supplementary Information. In short, the longest (in time)
pollen records covering the last quaternary climate cycles in Europe were selected.

RADseq was downloaded from the NCBI short read archive (accessions given in Supplementary Data 1). Species occurrence data and
niche models are available from source data given in Kirschner & Zaveska et al (Nat Commun 11, 1968; 2020). Collectors are listed in
Supplementary Data 1. Pollen data has been downloaded from the European Pollen Database and the PANGEA database (specified in
Supplementary Information & Supplementary Table 4; European Pollen Database; http://www.europeanpollendatabase.net/data/,
PANGAEA database (https://www.pangaea.de/). Pollen based land cover data for the Holocene was taken from Marquer et al. (Quat.
Sci. Rev. 171; 2017). Temperature time series data as shown in Figure 3 was taken from Hansen et al. (Phil. Trans. R. Soc. A. 371;
2013) and is publicly available.

All samples were collected between 2014 and 2016 with earlier sampling for trial analyses (21.6.2001 - 23.10.2015). The sampling
period has no influence on the analytical approaches applied here, and was thus considered irrelevant. The area of sampling reflects
large parts of the Eurasian steppe biome.

No data were excluded from the analyses

All findings are reproducible given the presented methodology and data. Attempts to reproduce the presented results were
successful.

As our study was based on randomly collected field samples, no randomization was necessary.

Blinding was not necessary for this study




