[image: ] Figure S1 
Map of study sites for the in situ alizarin red-S staining. Alizarin red-S staining was conducted on the reef slopes around Mo’orea, French Polynesia, and included 175 colonies (numbered from 1 to 175 under the gray labels). The grey labels indicate the sampling sites. The corals used in the ex-situ incubations were collected at Vaipahu, on the north shore of the island.
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Figure S2
Alizarin red-S staining example. The photographs illustrate a 0.7 mm thick slice from one of the pocilloporid colonies 131 days after staining. (a) Introspected image observed under microscope, and (b) the same slice observed under a fluorescent microscope. (c) A superposition of the two images to define the maximum linear extension of the coral. For this coral fragment, the linear extension was 0.57 cm over 131 days, which corresponds to a CaCO3 production rate of 3.1 kg m-2 yr-1.
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Figure S3
Photogrammetry-based size-area relationships. For each of the three coral species, we fitted a power-law regression for the mean diameter (i.e., the mean of the length, width and height of each colony) and the live surface area of the coral colonies. We also estimated an average trendline across the three coral species (dashed points) (R2=0.97). Coral symbols indicate the growth morphologies of the three coral species.
[image: ] Figure S4
Compilation of the alizarin red-S and the incubation datasets. The Bayesian allometric CaCO3 model was first characterized for the three coral genera (Acropora, Pocillopora and Porites) with only the alizarin red-S dataset (n=130 top plots). We then merged both alizarin red-S and incubation datasets for defining a more complete allometric CaCO3 production model (n=200, bottom plot). The power-law equations from each species and each dataset were written on the top of each plot. For each of the three species, no significant difference in calcification estimates were found between the alizarin red-S only and both the alizarin red-S and incubation combined datasets (two-tailed t-test; p = 0.93, 0.61 and 0.17 for respectively Acropora hyacinthus, Pocillopora verrucosa and Porites lutea).
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Figure S5 
Robustness of the coral community size distributions data. To test whether our island-scale estimations of coral size-distributions matched the data from locally performed surveys at specific sites around Mo’orea (see Methods section Coral community size distributions), we compared our predictions to the coral size-distribution dataset observed in Kayal et al. (2015) from the year 2009 and for the genus Pocillopora. Thus, on the left plot, we represented the modeled size-distribution dataset while we described on the right plot, the current observed size-distribution dataset. For both datasets, we observed a peak of several individuals between 0 and 4 cm of diameter. Despite a slight increase for small colonies in the dataset modeled, both patterns are similar, and we found no significant difference between both size-distribution datasets (two-tailed t-test; p = 0.08).
[image: ] Figure S6 
Recruitment loss model. Coral community trajectories predicted under four recruitment scenarios over the course of five years (2010-2015). The population dynamics of the three coral taxa are expressed in terms of changes in coral abundance (y-axis) across colony sizes (x-axis) with time (years) and scenarios (0%, 25%, 50% and 75% reductions in recruitment rates). The predicted coral abundances, compositions, and size structures were used to estimate community calcification under the four scenarios (see Fig. 4).

Table S1 
Compilation of all estimated variables over the course of ten years. The first three variables correspond with demographic performance within a 10m2 transect (number of individuals, average coral diameter, and live coral surface area). The next six variables correspond with estimates of CaCO3 production (CaCO3 production, area-normalized CaCO3 production, and cumulative CaCO3 production for both isometric and allometric CaCO3 production models)
[image: ]
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Table S1



2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016



Number of individuals 172 431 299 479 174 168 600 416 314 233



Average coral diameter (cm) 12,7 4,45 3,68 2,96 4,19 5,77 3,88 5,75 7,54 8,78



Coral live surface area sampled (m2) 15,6 8,60 4,20 3,50 5,20 4,30 4,10 7,30 10,0 10,8



Production (kg.yr-1) 11,63 6,35 3,08 2,48 4,06 3,05 2,95 5,06 7,17 7,77



Cumulative production (kg.yr-1) 11,63 17,98 21,06 23,54 27,60 30,65 33,60 38,66 45,83 53,61



Area-normalised production (kg.m-2.yr-1) 7,47 7,39 7,24 7,04 7,85 7,08 7,16 6,95 7,17 7,17



Production (kg.yr-1) 14,10 10,22 5,29 5,98 3,88 4,88 9,10 11,07 12,44 11,42



Cumulative production (kg.yr-1) 14,10 24,32 29,61 35,58 39,47 44,34 53,44 64,51 76,95 88,37



Area-normalised production  (kg.m-2.yr-1) 9,07 11,9 12,4 17 7,51 11,3 22,1 15,2 12,44 10,53



Isometric 
prediction



Allometric 
prediction
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Figure S5
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