Integrating population genetics and species distribution modelling to guide conservation of the noble crayfish in Croatia
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Supplementary Material:
Supplementary Figure S1. Geographical distribution of mtDNA lineages of Astacus astacus in Croatia with indication of three biogeographical regions (Alpine, Continental and Mediterranean). Map was produced in ArcGIS 10.3 program package and finished in the program Inscape 1.0 by authors of this study.

Supplementary Figure S2. Genetic structure of the 17 studied Astacus astacus populations (see Supplementary Table S2 for abbreviation) based on 15 microsatellites. (a) Genetic clustering inferred by STRUCTURE with the suggested ΔK = 5 clusters. (b) Plots of the first two axes of a principal coordinates analysis (PCoA) based on Nei’ DA genetic distances. Each dot represents one population with colours depicting genetic cluster identified in STRUCTURE. Grey shading in the map indicates altitude in the study area. Map was produced in ArcGIS 10.3 program package by authors of this study.

Supplementary Figure S3. Ensemble potential habitat suitability for indigenous Astacus astacus and the two non- indigenous species, Pacifastacus leniusculus and Faxonius limosus in Croatia under current conditions (a-c), future RCP 4.5 scenario (d-f), and future RCP 8.5 scenario (g-f) in 2070 based on SDMs. Note that habitat suitability values in current projections are on the scale from 0 (unsuitable) to 1 (high suitability), while in the future projections habitat suitability values are on the scale from 0 (unsuitable) to maximum projected habitat suitability value. Maps were produced in ArcGIS 10.3 program package by authors of this study.

Supplementary Table S1.  Information on the Astacus astacus populations sampling sites (country and sampling site), COI haplotype codes (350 bp and 655 bp) with accession numbers, 16S rRNA haplotype names with accession numbers and concatenated haplotype codes.

Supplementary Table S2. Probability (bold indicates significant p-values; p < 0.05) of bottleneck for Astacus astacus population using Wilcoxon sign rank test under three different mutational models: infinite allele model (IAM), stepwise mutation model (SMM) and two-phase model (TPM).


Supplementary Table S3. Analysis of Molecular Variance (AMOVA) within and among populations of Astacus astacus (level of significance is based on 10,000 iterations). Populations were grouped based on their affiliation to genetic clusters obtained by STRUCTURE analysis.

[bookmark: _GoBack]Supplementary Table S4. Mean AUC across 10 replicate runs and standard deviation values for each modelling method used for building species distribution models (SDMs) of Astacus astacus and the two invasive non-indigenous crayfish species (Faxonius limosus and Pacifastacus leniusculus).
