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Eurasian Jay (Garrulus glandarius) feathers display periodic variations in the reflected color from white through light 

blue to dark blue and black [1]. We find the structures responsible for the color are continuous in their size and 

spatially controlled by the degree of spinodal phase separation [2] in the corresponding region of the feather barb. 

Blue structures [3] have a well-defined broadband ultra-violet (UV) to blue wavelength distribution; the 

corresponding nanostructure has a characteristic spinodal morphology with a lengthscale of order 150 nm. White 

regions have a larger 200 nm nanostructure, consistent with a spinodal process that has coarsened further, yielding 

a much broader wavelength white reflectance. Our analysis shows that nanostructure in single bird feathers barbs 

can be varied continuously by controlling the time for which the keratin network is allowed to phase separate before 

the mobility in the system is arrested. Dynamic scaling analysis of the single barb scattering data implies that the 

phase separation arrest mechanism is rapid and also distinct from the spinodal phase separation mechanism i.e. it 

is not gelation or intermolecular re-association. Any growing lengthscale using this spinodal phase separation 

approach must first traverse the UV and blue wavelength regions, growing the structure by coarsening, resulting in a 

broad distribution of domain sizes. Making it impossible to produce the narrow domain size essential for a non-

iridescent structural green, finally answering the longstanding conundrum of why green, an obvious camouflage 

color is not prevalent in the natural world as solely a structural color. 
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