Text S2. Supplemental methods
Micro-architecture organization of the skeleton
Micro-skeletal structures of different sizes vary in micro-density and these variations in density, which as in other structures give rise to light scattering, result in different refractive indices (Kim et al. 2004; Rogers et al. 2009; Rogers et al. 2014). Since optical refractive index is linearly dependent on local mass density, the overall organization of structures with size r between ~30–1,000 nm can be characterized by the optical refractive index correlation function C(r) (Kim et al. 2004; Rogers et al. 2009; Rogers et al. 2014). LEBS measures fractal-dimension Df, which quantifies the shape of C(r) (Marcelino et al. 2013). Df was measured for all 88 species and determined to be consistent with a “mass-fractal” structure (i.e., Df <3) and varied significantly between low- and high- corals (Marcelino et al. 2013). However, LEBS measures “effective Df”, which is an approximation for Df. (see Supplementary Information).  Df depends on the sizes of the nanograins (r) and the ratio R/r; from our simulations (data not shown), ‘effective Df’ measured by LEBS approximates Df when the size of the nanograin is much smaller than the wavelength of light (<500nm) and R is at least 1,000-fold larger than the size of the nanograin. However, r in various skeletons ranges between 30 and 100nm (Stolarski 2003; Cuif and Dauphin 2005a,b; Stolarski and Mazur 2005; Nothdurft and Webb 2007; Benzerara et al. 2011) and R in Porites sp. is in the micrometer range (Benzerara et al. 2011), so the ratio between R/r is smaller than 1,000-fold. Under these parameters, our simulations show that Df is about 0.5 smaller than the ‘effective Df’ measured by LEBS (the Df values reported in here are the ‘effective Df’ and thus uncorrected).

Surface area to volume ratio (SA:V) estimated from growth form
As empirical surface area to volume ratio (SA:V) data are available for a limited number of species, Madin et al. (2016) estimated SA:V ratios for ten growth forms based on arranging 1000 1cm3 cubes into similar forms, and calculating the tissue-covered surface area (SA) for each growth form and dividing by the volume (V) of the cubes (1000 cm3). This provides a SA:V for each growth form, which we used as a parameterization of growth form to assess its relationship with variance in bleaching response and other structural characters.
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