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Fig. 1. Ancestral character analysis for blue coloration. Blue color evolved at least eight times () and was lost at least five times () during evolution
of Theraphosidae. The basal origin of blue is likely an artifact to the highly conservative assignment of blue as the ancestral state for any genus containinga
blue species.Ato I) Photos representing the appearance of nine blue tarantula species are shown above the phylogeny. Photos courtesy of T. Patterson.
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blue color in specialized hairs. At least three different morpholog@snposite and the low-density material is &ir (L8). We verified this
were found under SEM: (i) smooth, rod-shaped hairs (Fig. 2, A abgla refractive index(f) matching test, in which color disappeared when
H); (ii) symmetric hairs with an array of rodlike, tubular foldingsairs were submerged in quinoline liquig € 1.63) (fig. S3). This also
projecting longitudinally on their periphery (Fig. 2, D and G); anduggests that the for the chitin-protein composite material in tarantulas

(iif) asymmetric hairs with longitudinal, bladelike protrusions on onis about 1.63 and is thus consistent with published estinfages (

or more sides (Fig. 2, B, C, and E) or irregularly flattened hairs (Fig.

2F). Nanostructures were present immediately beneath the cortekighly conserved blue spectrum is observed across species

the hairs for all species excéptrosedFig. 3, column I) and were either Reflectance spectra of single bluesiaom different tarantulas were

(i) quasi-ordered spongy structures (Fig. 3, A to C) or (ii) mommeasured by microspectrophotometry (Fig. 2). The reflectance peaks
organized multilayered structures (Fig. 3, D to G). Multilayers withof those blue hairs were closely distributed around 450 nm (Fig. 4A).
asymmetric, platelike protrusions of the blue hairs on the chelicefe@ comparison, we compiled data on blue colorPalfyommatus

of E. cyanognathugad been reported previously by Foetbal.(18). The butterflies (9 and found that they are distributed across a much
nanostructures were composed of two alternating materials with high &ndader range of blues (Fig. 4B). We then compiled data to include all
low electron densities in TEM micrographs (Figs. 2 and 3). Accordingsieecies of blue Lepidoptera (butterflies and moths) and Aves (birds)
previous reports, the higklectron density material is a chitin-proteinwith hue (measured as wavelength of peak reflectance) available in the
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