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Many biological applications, in particular the endoplasmic reticulum, are comprised of a collections of amphiphilic lipids

that encode distinct morphological preferences. We present a fourth order free energy whose mass-preserving gradient

flows engender a center-stable reduction that couples geometric flow of the underlying membrane shape to phase separa-

tion of lipid types upon the surface of the membrane. We discuss applications to physical systems, and present an analysis

of a minimal model that high-lights the complexity of the underlying dynamics, including a possible infinite dimensional

’quenched flow’ that represents a slow motion to long-wave periodic modulations of bilayer composition. (Received Jan-

uary 15, 2017)
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