
EXTENDED DATA FIGURES
Extended Data Figure 1: Ordination of climate variation (22 variables, see Table S2 for code descriptions) via principal component analysis (PCA). Points denote the study populations, colour-coded by species.[image: Picture 2]


Extended Data Figure 2: Manhattan plots showing the strength of evidence for association (measured here using the Bayes factor from the software BayPass) between a SNP window and climate for PC1. Results are shown along the 13 linkage groups. In each panel title, the two values in parentheses are the number of SNP windows in the top 10% quantile (“windows”), followed by the number of linkage groups with at least 1 SNP window in the top 10% quantile (“LG”).
[image: ]


Extended Data Figure 3: Manhattan plots showing the strength of evidence for association (measured here using the Bayes factor from the software BayPass) between a SNP window and climate for PC2. Results are shown along the 13 linkage groups. In each panel title, the two values in parentheses are the number of SNP windows in the top 10% quantile (“windows”), followed by the number of linkage groups with at least 1 SNP window in the top 10% quantile (“LG”).
[image: ]

Extended Data Figure 4: Tests for parallel climate-associated SNP windows between species of Timema stick insects (all plots are for the top 10% empirical quantile) for PC1. Plot shows x-fold enrichments for the number of overlapping climate-associated SNP windows for PC1 for comparisons between multiple species, i.e., beyond pairs of species (e.g., 2 or more species, 3 or more species, 4 or more species). Gray dots denote x-fold values expected under 1000 randomizations for a null distribution. Black dot denotes median of the x-fold values expected under 1000 randomizations for a null distribution. Red dot and N value above each group indicates the observed number of overlapping climate-associated SNP windows for each comparison. P-value above each group denotes whether the overlap is greater than expected by chance from a one-sided randomization test. * Indicates x-fold enrichments with P-value ≤ 0.05. 
[image: ]

Extended Data Figure 5: Tests for parallel climate-associated SNP windows between species of Timema stick insects (all plots are for the top 10% empirical quantile) for PC2. Plot shows x-fold enrichments for the number of overlapping climate-associated SNP windows for PC2 for comparisons between multiple species, i.e., beyond pairs of species (e.g., 2 or more species, 3 or more species, 4 or more species). Gray dots denote x-fold values expected under 1000 randomizations for a null distribution. Black dot denotes median of the x-fold values expected under 1000 randomizations for a null distribution. Red dot and N value above each group indicates the observed number of overlapping climate-associated SNP windows for each comparison. P-value above each group denotes whether the overlap is greater than expected by chance from a one-sided randomization test. * Indicates x-fold enrichments with P-value ≤ 0.05. 
[image: ]

Extended Data Figure 6: Test results of the “shared ecology” versus “shared genetics” hypotheses for PC1. (A) Scatterplot shows the relationship between X-fold enrichment (measure for parallelism) and climatic distance (measured as the distance in PC1 scores) based on a single-factor linear model. (B) Scatterplot shows the relationship between X-fold enrichment (measure for parallelism) and genetic distance (measured as pairwise phylogenetic distance) based on a single-factor linear model. (C) Scatterplot shows the relationship between climatic distance (measured as the distance in PC1 scores and is the distance in climate variables) and genetic distance (calculated as pairwise phylogenetic distance) based on a single-factor linear model. (D) Plot shows parameter estimates with standardized coefficients for the full model for PC1. This test was implemented for all eight species and 56 species pairs. Error bars indicate 95% equal-tail probability intervals (ETPIs). A negative or positive estimate that deviates from zero indicates the effect on parallelism.
[image: Picture 23]

Extended Data Figure 7: Test results of the “shared ecology” versus “shared genetics” hypotheses for PC2. (A) Scatterplot shows the relationship between X-fold enrichment (measure for parallelism) and climatic distance (measured as the distance in PC2 scores) based on a single-factor linear model. (B) Scatterplot shows the relationship between X-fold enrichment (measure for parallelism) and genetic distance (measured as pairwise phylogenetic distance) based on a single-factor linear model. (C) Scatterplot shows the relationship between climatic distance (measured as the distance in PC2 scores and is the distance in climate variables) and genetic distance (calculated as pairwise phylogenetic distance) based on a single-factor linear model. (D) Plot shows parameter estimates with standardized coefficients for the full model only for PC2. This test was implemented for all eight species and 56 species pairs. Error bars indicate 95% equal-tail probability intervals (ETPIs). A negative or positive estimate that deviates from zero indicates the effect on parallelism.
[image: Picture 24]
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(A) T. bartmani (155 windows,13 LG) (B) T. podura (215 windows,13 LG)



(C) T. chumash (157 windows,13 LG) (D) T. cristinae (807 windows,13 LG)



(E) T. knulli (386 windows,13 LG) (F) T. poppensis (315 windows,13 LG)



(G) T. landelsensis (333 windows,12 LG) (H) T. californicum (342 windows,13 LG)



Linkage group Linkage group



SNP windows in the top 10% quantile



(i.e., climate-associated SNP windows)
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(A) T. bartmani (155 windows,13 LG) (B) T. podura (215 windows,13 LG)



(C) T. chumash (157 windows,13 LG) (D) T. cristinae (807 windows,13 LG)



(E) T. knulli (386 windows,13 LG) (F) T. poppensis (315 windows,13 LG)



(G) T. landelsensis (333 windows,12 LG) (H) T. californicum (342 windows,13 LG)
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SNP windows in the top 10% quantile 



(i.e., climate-associated SNP windows)
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