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Supplementary Figure 1. Standardised template and colour palette utilised to create bumble bee colour
pattern diagrams used in perceptual analyses and displayed in (Fig. 1) and (Supp. Fig. 2).
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Supplementary Figure 2. Colour pattern diagrams used in perceptual analyses (Figure 1) and their
assigned embedded colour code representing the embedding value from the t-SNE analysis by species.
Species pairs B. pensylvanicus/B. sonorus and B. californicus/B. fervidus were combined for analyses
given uncertain colour pattern sorting among sister species [1,2].
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Supplemental Figure 3. The colour wheel utilised to extract the embedded colour code for each x,y
coordinate value from the t-SNE plot.
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Supplemental Figure 4. Assignment of colour patterns of polymorphic species for analysis of perceptual
colour pattern frequencies. Assigned based on literature references of colour distribution (B. fervidus: [2];
B. sylvicola: [1,3]; B. occidentalis: [1,3,4]; B. pensylvanicus: [1]; B. bifarius: [5]; B. flavifrons: [4]) and
the data obtained for this study. B. rufocinctus was excluded as it is usually rare and often misidentified
due to colour pattern variability [1,3].
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Supplemental Figure 5. Bumble bee phylogeny [6] including each species found in the contiguous
United States with embedded colour codes from the t-SNE analysis and species names.
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Supplemental Figure 6. Bumble bee templates (female (workers and queens) and male (drones) used to

phenotype and quantify colour patterns of B. flavifrons, B. melanopygus, and B. bifarius. Overall
percentage of black vs. ferruginous in metasomal tergites 2 and 3 for B. melanopygus and B. bifarius, and

tergite 3 in B. flavifions was used for analyses.
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Supplementary Figure 7. Images of polymorphic species, B. bifarius and B. melanopygus, colour
patterns. These images display the continuous spectrum of colour patterns of B. bfiarus and the discrete

nature of colour patterns of B. melanopygus.
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Supplemental Figure 8. Specimen abundance, species richness, and perceptual colour pattern variance of
bumble bee GBIF data [7] utilised in our analyses.
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Supplemental Table 1. Bioclimatic variables utilized in all MaxEnt climatic niche analyses.
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Supplemental Table 2. GBIF occurrence download digital object identifiers (DOI) for each species
(N=35).
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