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SUPPLEMENTARY MATERIAL 751 

 752 

METHODS 753 

Field sampling 754 

The perimeters and surface areas of 50 coral colonies were imaged in reef sites around 755 

the Caribbean island of Curaçao (Figure S3): East Point, CARMABI, Water Factory, Snake Bay, 756 

West Point, and multiple sites along the north coast. Sampling was conducted in April of 2015, 757 

November of 2015, and April of 2016. The colonies included various coral morphologies (see 758 

Figure1B): branching (Acropora palmata [2]), lobated (Agaricia agaricites [2]), submassive 759 

(Colpophyllia natans [5], Diploria labyrithiformis [4], Pseudodiploria strigosa [8]), and massive 760 

(Montastraea cavernosa [10], Orbicella faveolata [12], Siderastrea siderea [8]). Photographs 761 

were taken by SCUBA diving using a Canon Rebel T4i with a 35-mm lens. Two Keldan 800 762 

lumen video lights uniformly illuminated the corals. For the 2D reconstructions, each colony was 763 

photographed at a close distance (~10 cm) with 40–50% overlap between neighboring images to 764 

obtain a high resolution of the perimeter (Figure 1). For the 3D coral reconstructions, each coral 765 

colony was photographed from various angles and distances (30 cm – 1 m), obtaining, per 766 

colony, from 40 images (small colonies) to 150 images (large colonies). All images were stored 767 

in 72 dpi JPEG format. The length/pixel resolution depended on the distance with respect to the 768 

coral as discussed below for the 3D surface and 2D perimeter coral reconstruction models. The 769 

scale was set using an in-reef ruler visible in the imagery. The ruler was placed along the 770 

interface of the coral colony and included in at least four whole colony images. The series of 771 

overlapping perimeter images were started at the ruler and continued around the perimeter until 772 
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the ruler was reached. This allowed all perimeter images to be scaled by one ruler image. 773 

Additionally, the perimeters of five coral colonies were measured in the field using a chain-link 774 

method to validate the perimeters obtained from the coral reconstruction models (Table S2). 775 

Chains with different link sizes were placed around the coral perimeter and the number of links 776 

that fit along the perimeter was multiplied by the link size to obtain the perimeter length. The 777 

perimeter was measured at three scales using links of sizes 1.5 cm, 5.5 cm, and 10.5 cm. 778 

 779 

2D perimeter models and competition outcomes 780 

The high-resolution, overlapping images of coral perimeters were stitched together to 781 

build a 2D perimeter model (see Figures 1 and 2) using Globalmatch and Guimosrenderer 782 

software (Gracias & Santos-Victor, 2000, 2001; Lirman et al., 2007, 2010). Discrepancies in the 783 

perimeter alignment were corrected manually in Adobe® Photoshop® CC 2014. The in-reef 784 

ruler placed next to each coral colony was used to set the scale of each stitched perimeter. The 785 

density of pixels ranged from 5.7 to 57.6 pixels/mm, leading to a minimum threshold resolution 786 

of ~0.5 mm. This allowed a multi-scale analysis of the perimeter length.  787 

 788 
For each 2D perimeter model, the interaction zones were outlined in separate RGB 789 

channels using Adobe® Photoshop® CC 2014 (Figures 1 and 2): red (coral losing), green (coral 790 

winning), and blue (neutral). The digital perimeters were imported in MATLAB (MATLAB 791 

R2015b, The MathWorks Inc., Natick, MA, 2000), and the percentage of losing (%Losing), 792 

winning (%Winning), and neutral (%Neutral) interactions in a perimeter were calculated, 793 

respectively, as the percentage of red pixels (losing), green pixels (winning), and blue pixels 794 
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(neutral) in the RGB channels. 795 

 796 

3D coral models  797 

The photographs from 50 coral colonies were processed using the photogrammetry 798 

software Autodesk® ReMake®, 2016. In this software, point clouds generated from imagery 799 

collected in the field were overlaid with texturized meshes to create 3D coral models (Burns et 800 

al., 2015; Leon et al., 2015). The 3D models scale was calibrated using in-reef PVC cross hairs, 801 

and defects in the meshes were manually filled (holes) or removed (artifacts). Mesh regions that 802 

did not belong to corals were removed from the final 3D object so that only coral mesh remained 803 

(Figures 1 and 2). The 3D digital models facilitated the accurate measurement of geometric 804 

properties of corals, e.g., perimeter, surface area, and volume at multiple scales (Naumann et al., 805 

2009 & Lavy et al., 2015). The volume was calculated by removing all fragments that were not 806 

coral tissue and then closing the bottom part of the rendering. The resolution of the models 807 

ranged from 1.6 mm to 49 mm with an average of 11 mm. Notice that the resolution of the 3D 808 

models was an order of magnitude lower than the 2D perimeter models.  809 

 810 

Perimeter and surface fractal dimensions 811 

The fractal dimension was calculated using a box counting method (Falconer 2003). The 812 

algorithm was generalized to n-dimensions and applied to 2D and 3D models. The initial box 813 

occupied the whole n-volume and had the same aspect ratio as the input data. The size of the 814 

box, G, was bisected at every step of the algorithm. For each step, N is the number of boxes 815 
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containing points of the object. This number N decreases with the box size G following the 816 

power law N = MG–D. Here D is the fractal dimension and M is the geometric scale prefactor 817 

(Falconer 2003). The logarithmic transformation of this relationship leads to the linear equation 818 

 logN = 	−D	 logG +	logM. (S1) 

At each step, boxes were bisected to generate the new set of boxes. This linear model was fitted 819 

using the least squares method; the fractal dimension D was extracted from the slope as 820 

illustrated in Figure S2. The 95% confidence intervals for the fractal dimension (slope of the log-821 

log transformed data) was calculated using a Monte-Carlo non-parameteric bootstrap resampling 822 

method; the set of points used was close to but less than the full bootstrap set size (n^n, where n 823 

is the number of bisections), and it was commensurate with the optimal processor bundling size 824 

for the parallelized CUDA code. The method was tested for the following fractal objects: the 825 

Koch curve, Sierpinski triangle, Menger sponge, and kidney vasculature. The estimated error 826 

using five bisections for mathematical fractals was on the 1–3% range (Table S1). The upper 827 

value of this range was considered when estimating the errors of the measured fractal dimensions 828 

of corals. 829 

 The fractal analysis for the perimeter was obtained from the 2D high-resolution images of 830 

the projected coral boundaries. The original RGB files were converted to binary format in 831 

MATLAB, where pixels forming the perimeter received a value of 1, while the rest of the pixels 832 

received a value of 0. The box counting method described above was applied, Eq. (S1). The 833 

resolution of the perimeters allowed a minimum of 10 iterations, resulting in a multi-scale 834 

analysis of three orders of magnitude (210 = 1024). The null hypothesis D ≠ 1 was evaluated 835 
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using the nonparametric sign test. 836 

The surface fractal dimension was calculated from the 3D digital coral models. The cloud 837 

mesh was tessellated using triangles, and the position of the vertices and orientation of each 838 

triangle were stored in a STereoLithograpy (STL) file using Autodesk® Remake®, 2016. The 839 

STL files were read in by C-code. The mesh was extracted as a list of points. The fractal 840 

dimensions were calculated using the box counting method described above, Eq. (S1). The 841 

resolution of the 3D digital models allowed a minimum of five bisections (iterations) in the box 842 

counting algorithm; The total scaling factor was ≥ 25 = 32. The null hypothesis D ≠ 2 was 843 

evaluated using the nonparametric sign test. 844 

 845 

Coral geometric properties: perimeter, surface area, volume, and polyp size  846 

The 3D digital coral models were used to measure the perimeter, surface area, and 847 

volume for each colony. The perimeter and the surface area were calculated with the mesh report 848 

tool in Autodesk® Remake®, 2016. For the volume, all holes in the 3D coral surface mesh were 849 

closed using the fill tool in Autodesk® Remake®, and the volume was obtained using the mesh 850 

report tool. The resolution of the models was on average 11 mm, ranging from 1.6 mm to 49 851 

mm. Validation of the 3D coral models using 3D photogrammetry software was previously 852 

tested in Naumann et al., 2009 and Lavy et al., 2015. 853 

The 2D digital coral models were used to measure the perimeter at a higher resolution 854 

(0.05 mm to 0.5 mm). A 1 mm ruler-resolution was applied using the Richardson walking 855 

algorithm. The length of the perimeter, P, was calculated by ‘walking’ a ruler of length, R, and 856 



 

38 
 

summing up all the steps. The perimeter was obtained as an average over 10 iterations of the 857 

algorithm starting from different points along the perimeter. The perimeters measured from the 858 

2D digital model were validated with field values using three physical chain-links (1.5 cm, 5.5 859 

cm, and 10.5 cm). Rulers of the same size were used in the Richardson’s algorithm. The average 860 

error for each scale was, respectively, 14.5%, 17.5%, and 19.7% (Table S2). Most measurements 861 

were larger in the 2D models. This discrepancy was reasonable taking into the account the 862 

projection on the model and the measurement field error.  863 

Polyp diameters were measured from the 2D models using ImageJ 1.47v. For each 864 

colony, the polyp size metric was defined as the average of 10 polyp diameters. 865 

 866 

Correlation with single variables 867 

The percentages of losing (%L) and winning (%W) perimeter were compared to all 868 

variables using a linear regression (least squares method). The variables explored were depth (d), 869 

polyp diameter (Pd), volume (V), surface area (SA), surface area-to-polyp area ratio (SApolyp), 870 

perimeter fractal dimension (DP), surface fractal dimension (DS), 2D perimeter obtained from 871 

Richardson’s algorithm (PR), 3D perimeter length (P3D), 3D perimeter-to-polyp size ratio (Ppolyp), 872 

2D perimeter-to-surface area ratio (PR/SA), and 3D perimeter-to-surface area ratio (P3D/SA)  873 

(Table S6). The neutral interactions were a small fraction and were not studied in detail. 874 

 875 

Statistical learning: Random forest 876 

A supervised random forest analysis determined the relevance of various coral properties 877 
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as predictors for the competitive outcomes. The percentages of perimeter losing (%L) and 878 

winning (%W) were each used as the response variable in a separate random forest analysis 879 

using the programming environment R and the package randomForest (Liaw & Wiener, 2002). 880 

The package rfPermute (Archer 2016) was used to estimate the significance of importance 881 

metrics by permuting the dependent variable, producing a null distribution of importance 882 

metrics, and calculating the p-value for each predictor variable. The initial global analysis 883 

included 13 input variables: Species, depth, polyp diameter, volume, surface area, volume to 884 

surface area ratio, surface to polyp diameter square ratio, projected perimeter length, 3D 885 

perimeter length, 3D perimeter length to polyp diameter ratio, projected perimeter to surface area 886 

ratio, 3D perimeter to surface area ratio, perimeter fractal dimension, and surface fractal 887 

dimension. The two random forest algorithms sampled the data randomly with replacement and 888 

generated 500 bootstrapped decision trees (ntree), which guaranteed error convergence. The 889 

mean increase accuracy error (%IncMSE) was calculated for each variable based on the 890 

difference of prediction accuracies of the response variable before and after permuting the 891 

selected input variable. The number of variables randomly sampled as candidates at each split 892 

(mtry) was four, following the standard approach: number of inputs divided by three. Both 893 

rfPermute and randomForest were run five times and averaged separately to rank the variables 894 

independently based on the %IncMSE values. The three top ranked variables based on the mean 895 

increase accuracy error (%IncMSE) were identified in each case. Those variables selected were 896 

combined in groups of three and rfPermute and randomForest were repeated five times each. All 897 

the combinations were compared, and the combination leading to the largest variance explained 898 
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were selected for further analysis. The hierarchical visualization of these variables was obtained 899 

using the rpart package in R (Terry 2017) for %L and %W.  900 

 901 

Coral geometric properties across Curaçao regions. 902 

The corals sampled (n) were grouped in three geographical regions in the island of Curaçao: East 903 

(n=9), Central (n=37), and West (n=4)—see Figure S3. The four main geometrical indicators for 904 

the percentage of losing and winning interactions (fractal surface dimension, surface area, 905 

perimeter length, and perimeter-to-surface area ratio) were compared using boxplots. 906 

  907 
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 908 

Figure S1. Coral-algal competition outcomes and species morphology. A) The three possible outcomes of the 909 
coral-algal competition are illustrated for the coral species Orbicella faveolata. In the left panel (winning), the coral 910 
overgrows the algae; notice the proliferation of new polyps at the perimeter of the coral. In the middle panel 911 
(neutral) neither coral nor algae is overgrowing one another. In the right panel, the algae are overgrowing coral 912 
(losing) and coral skeleton is visible under the algae. B) Coral species studied in this work: Acropora palmate, 913 
Agaricia agaricites, Colpophyllia natans, Diploria labyrinthiformis, Montastraea cavernosa, Orbicella faveolata, 914 
Pseudodiploria strigosa, Siderastrea radians, and Siderastrea siderea.  915 
  916 
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 917 

Figure S2. Box counting linear regressions. Surface area (left) and perimeter length (right) of 918 
an Orbicella faveolata colony over multiple scales using a box-counting algorithm. The fractal 919 
dimension is calculated using the slope.    920 

 921 
 922 

  923 
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 924 

Figure S3. Coral geometry collection sites. Fifty coral colonies were imaged in healthy and 925 
degraded reef sites around the Caribbean island of Curaçao. The locations were divided in three 926 
regions: West, Central, and East. The red dots indicate sampling regions. 927 

 928 

929 
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 930 

Figures S4. Outcome correlation. The percentages of winning perimeters (%W) are plotted 931 
against the percentage of losing perimeter (%L) for each coral colony. The solid line corresponds 932 
to the linear best-fit using least-squares method. The legend provides the slope, R-squared value, 933 
and p-value for the null hypothesis (slope = 0). 934 

 935 

  936 
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 937 

Figure S5. Correlation between single variables and perimeter outcomes.  a) Percentage of losing perimeter 938 
(%L) as a function of the coral surface area (top) and surface fractal dimension (bottom). b) Percentage of winning 939 
perimeter (%W) as a function of the coral surface area (top) and surface fractal dimension (bottom). A linear 940 
regression was fitted in both cases using the least-squares method. The legends include the slope of the fitted linear 941 
model, the R-squared value, and the p-value (null hypothesis for the slope, that is slope = 0).  942 

  943 



 

46 
 

 944 
Figure S6. Random Forest Analysis: Outcome Predictors. a) Supervised random forest analysis for the 945 
percentage of losing perimeter (%L). The top panel ranks the input variables in the global analysis based on the 946 
average percent increase in mean-squared error predictions (%IncMSE). The bottom panel ranks the best variables 947 
that optimize the variance explained (see Methods for the global and refined Random Forest analyses). b) 948 
Supervised Random Forest analysis for the percentage of winning perimeter (%W). The panels are analogous to a). 949 
The abbreviations correspond to depth (d), polyp diameter (Pd), volume (V), surface area (SA), surface area-to-polyp 950 
area ratio (SApolyp), perimeter fractal dimension (DP), surface fractal dimension (DS), 2D perimeter obtained from 951 
Richardson’s algorithm (PR), 3D perimeter length (P3D), 3D perimeter-to-polyp size ratio (Ppolyp), 2D perimeter-to-952 
surface area ratio (PR/SA), and 3D perimeter-to-surface area ratio (P3D/SA). 953 
 954 
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 955 

 956 

Figure S7. Direct correlation for individual species (%L). Percentage of losing perimeter (%L) as a function of 957 
the surface fractal dimension (DS) for the coral species: Orbicella faveolata, Montastraea cavernosa, Siderastrea 958 
siderea, and Pseudodiploria strigosa. The solid line corresponds to the linear best-fit using a least-squares method. 959 
The legends display the slope, R-squared value, and p-value for the null hypothesis of slope = 0. Linear fits that are 960 
statistically significant are in black, the rest are in grey. 961 

  962 
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 963 

 964 

 965 

Figure S8. Direct correlation for individual species (%W). Percentage of losing perimeter (%L) as a function of 966 
the surface area (SA): Orbicella faveolata, Montastraea cavernosa, Siderastrea siderea, and Pseudodiploria 967 
strigosa. The solid line corresponds to the linear best-fit using a least-squares method. The legends display the slope, 968 
R-squared value, and p-value for the null hypothesis slope = 0. Linear fits that are statistically significant are in 969 
black, the rest are in grey. 970 

 971 

  972 
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 973 

Figure S9. Interdependence of optimal variables in the predictions and %L. The four panels plot the %L as a 974 
function of the 3D Perimeter and fractal surface dimension for the species Orbicella faveolata, Montastraea 975 
cavernosa, Siderastrea siderea, and Pseudodiploria strigosa. The shades of blue and size of the circles are 976 
proportional to the level of %L. The sectors correspond to the regions selected by the global regression tree (Figure 977 
4A). Each region includes the average of the outcome for the global analysis and the individual species.  978 
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 979 

Figure S10. Interdependence of optimal variables in the predictions and %W. The four panels plot the %W as a 980 
function of the 3D Perimeter and fractal surface dimension for the species Orbicella faveolata, Montastraea 981 
cavernosa, Siderastrea siderea, and Pseudodiploria strigosa. The shades of green and size of the circles are 982 
proportional to the level of %W. The sectors correspond to the regions selected by the global regression tree (Figure 983 
4B). Each region includes the average of the outcome for the global analysis and the individual species. 984 

985 
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 986 

Figure S11. Coral geometric properties across Curaçao regions. A boxplot of the fractal surface dimension (a), 987 
surface area (b), 3D perimeter length (c), and perimeter-to-surface area ratio (d) for each sampled region: East, 988 
Central, and West (Figure S1). The number of corals sampled, n, are indicated under the x-axis.   989 
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 990 

 991 

Table S1. Validation of 2D and 3D Box Count algorithms 992 

Shape Dimension Measurement Error 
Circle 1.000 1.009 0.90% 
Koch Curve 1.262 1.279 1.36% 
Sierpinski Triangle 1.585 1.565 -1.26% 
Kidney Vasculature 1.610 1.627 1.06% 
Menger Sponge 2.727 2.822 3.49% 
 993 

 994 

  995 
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Table S2. Comparison of physical and photo chain-link methods 996 

Colony ID Species Physical chain Richardson Difference %Error 

                             Step: 1.5 cm   
Coral CUR1 P. strigosa 72.00 61.75 +10.25 +14.23 
Coral CUR4 D. labyrinthiformis  135.00 166.55 –31.55 –23.37 
Coral CUR6 M. cavernosa 78.00 54.01 +23.99 +30.75 
Coral CUR8 O. faveolata 390.50 378.80 +11.70 +2.99 
Coral CUR13 O. faveolata 548.00 553.50 +5.50 +1.00 

                              Step: 5.5 cm   
Coral CUR1 P. strigosa 68.75 57.43 +11.32 +16.46 
Coral CUR3 M. cavernosa 159.50 132.37 +27.13 +17.01 
Coral CUR4 D. labyrinthiformis  154.00 141.76 +12.24 +7.94 
Coral CUR6 M. cavernosa 82.50 49.73 +32.77 +39.72 
Coral CUR11 O. faveolata 178.50 165.00 +13.50 +7.56 

                                Step: 10.5 cm   
Coral CUR1 P. strigosa 73.5.00 54.68 +18.82 +25.60 

Coral CUR3 M. cavernosa 105.00 108.92 +3.92 +3.73 
Coral CUR4 D. labyrinthiformis  126.00 126.37 –0.37 –0.29 
Coral CUR6 M. cavernosa 73.50 47.17 +26.33 +35.81 
Coral CUR8 O. faveolata 472.50 315.37 +157.13 +33.26 
 997 

  998 
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Table S3. Geometrical properties for each coral colony: Table_S3_coral_colonies_geometry.csv 999 

  1000 
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Table S4. Coral geometry summary 1001 

Sample ID Species Type Depth 
(ft) 

Polyp diameter 
(cm) 

Volume 
(cm3) 

Surface Area 
(cm²) 

Perimeter  
(cm) 

Losing (%) Winning 
(%) 

Neutral (%) 

CSA142 Acropora 
palmata 

Tree 13 0.13 367169.7 305266.2 304.5 39.2 57.2 3.6 

CUR29 Acropora 
palmata 

Tree 15 0.14 158.5 272.0 38.0 8.2 91.8 0.0 

CSA035 Agaricia 
agaricites 

Plate 32 0.45 748.22 824.7 38.4 89.5 8.4 2.1 

CUR32 Agaricia 
agaricites 

Plate 30 0.31 312.8 561.0 33.6 42.5 57.5 0.0 

CUR23 Colpophyllia 
natans 

Mound 60 0.69 204874.4 19198.0 399.8 18.7 80.3 1.0 

CUR24_1 Colpophyllia 
natans 

Mound 30 0.76 23228.7 5200.0 383.3 78.1 21.9 0.0 

CUR27 Colpophyllia 
natans 

Mound 35 0.67 280565.2 26324.0 652.9 57.1 40.7 2.3 

CUR28 Colpophyllia 
natans 

Mound 30 0.61 42504 11745.0 444.5 68.7 20.7 10.6 

CUR69 Colpophyllia 
natans 

Mound 63 0.83 127422.5 13422.0 737.6 44.0 52.5 3.5 

CSA025 Diploria 
labyrinthiformis  

Mound 32 0.50 548257.4 13073.8 62.7 19.7 77.0 3.3 

CUR20_1 Diploria 
labyrinthiformis  

Mound 30 0.38 915.1 393.0 41.4 83.0 15.0 2.0 

CUR4 Diploria 
labyrinthiformis  

Mound 32 0.24 496532.5 14028.1 166.6 46.0 38.1 15.9 

CUR61 Diploria 
labyrinthiformis  

Mound 20 0.35 2373.5 806.0 63.4 61.0 23.8 15.3 

CUR22 Montastraea 
cavernosa 

Mound 30 1.00 5362.7 1605.0 88.7 52.0 42.3 5.6 

CUR3 Montastraea 
cavernosa 

Mound 25 1.06 80385.1 5248.9 150.9 77.3 20.3 2.4 

CUR40_2 Montastraea 
cavernosa 

Mound 15 0.74 9831.3 5847.0 701.5 45.2 18.1 36.6 

CUR41_1 Montastraea 
cavernosa 

Mound 25 1.32 19852 3752.0 307.1 48.6 10.2 41.1 

CUR41_2 Montastraea 
cavernosa 

Mound 25 1.22 6931.3 2451.0 233.2 36.4 12.7 50.9 

CUR52 Montastraea 
cavernosa 

Mound 28 0.80 29131.1 4405.0 239.3 60.1 19.6 20.3 

CUR53 Montastraea 
cavernosa 

Mound 28 0.84 50716.4 8919.0 448.6 56.2 33.4 10.4 

CUR6 Montastraea 
cavernosa 

Mound 35 0.92 23550.2 3480.0 54.0 100.0 0.0 0.0 

CUR60 Montastraea 
cavernosa 

Mound 20 0.79 10533.4 2195.0 127.0 63.1 27.7 9.2 

CUR70 Montastraea 
cavernosa 

Mound 57 1.07 2356.1 7118.0 324.0 37.7 46.3 16.0 

CSA017 Orbicella 
faveolata 

Mound 32 0.16 301394.7 17491.3 204.9 45.3 42.1 12.5 

CSA031 Orbicella 
faveolata 

Mound 32 0.22 119467.1 5074.0 89.4 86.0 0.9 13.1 

CSA147_2 Orbicella 
faveolata 

Mound 32 0.40 874767.5 20736.3 117.9 71.6 21.3 7.0 

CSA150 Orbicella 
faveolata 

Mound 32 0.28 605146.1 18553.0 95.0 46.3 42.2 11.6 

CUR10 Orbicella 
faveolata 

Mound 25 0.27 3660.2 1205.0 78.9 49.2 36.7 14.2 

CUR11 Orbicella 
faveolata 

Mound 50 0.27 49886999.4 404230.6 606.9 34.3 57.6 8.1 
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CUR13 Orbicella 
faveolata 

Mound 25 0.21 35435083.4 278894.5 579.1 26.8 61.2 12.0 

CUR34 Orbicella 
faveolata 

Mound 50 0.29 196388.6 28700.0 1096.7 72.6 22.9 4.4 

CUR36 Orbicella 
faveolata 

Mound 15 0.34 735257.4 45206.0 496.7 39.8 47.9 12.3 

CUR56 Orbicella 
faveolata 

Mound 17 0.32 68420.4 8973.0 348.2 66.5 28.1 5.4 

CUR8 Orbicella 
faveolata 

Mound 25 0.23 4676801.5 63765.7 392.6 66.3 6.9 26.8 

CUR9 Orbicella 
faveolata 

Mound 40 0.28 418881.1 34739.3 366.3 71.4 23.7 4.9 

CUR1 Pseudodiploria 
strigosa 

Mound 30 0.38 70749.4 4654.6 62.9 91.6 2.4 5.9 

CUR1_2 Pseudodiploria 
strigosa 

Mound 30 0.54 4815.9 1569.0 67.5 84.5 10.7 4.8 

CUR24_2 Pseudodiploria 
strigosa 

Mound 35 0.37 2808.2 1072.0 81.3 69.1 22.3 8.6 

CUR40_3 Pseudodiploria 
strigosa 

Mound 15 0.35 234.3 531.0 114.0 69.7 18.5 11.8 

CUR46 Pseudodiploria 
strigosa 

Mound 20 0.67 28369.8 5328.0 207.4 62.7 32.7 4.6 

CUR58 Pseudodiploria 
strigosa 

Mound 15 0.29 5815.8 1438.0 139.5 74.7 0.0 25.3 

CUR59 Pseudodiploria 
strigosa 

Mound 15 0.25 12123 3347.0 207.6 55.7 24.9 19.4 

CUR71 Pseudodiploria 
strigosa 

Mound 12 0.27 145790.8 11880.0 341.0 42.2 40.8 16.9 

CSA195 Siderastrea 
siderea 

Mound 32 0.24 773055.8 19903.1 167.3 100.0 0.0 0.0 

CUR20_2 Siderastrea 
siderea 

Mound 30 0.33 81.1 146.0 42.8 89.4 31.5 0.0 

CUR25 Siderastrea 
siderea 

Mound 30 0.33 1996.5 648.0 90.7 89.9 2.1 8.0 

CUR37 Siderastrea 
siderea 

Mound 15 0.28 266990.4 15069.0 568.9 61.2 29.6 9.2 

CUR38 Siderastrea 
siderea 

Mound 15 0.33 11230.6 3896.0 325.0 91.0 0.0 9.0 

CUR39 Siderastrea 
siderea 

Mound 15 0.32 1883.4 852.0 100.1 86.9 10.5 2.6 

CUR40 Siderastrea 
siderea 

Mound 15 0.27 145562.2 15702.0 815.5 53.2 26.7 20.1 

CUR54 Siderastrea 
siderea 

Mound 15 0.26 178445.4 11961.0 718.5 82.2 13.4 4.4 

 1002 
  1003 
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 1004 

Table S5. Statistical analysis for percentage perimeter losing (%L), neutral (%N), and winning (%W) 1005 

Statistics %L %N %W 
Minimum 8.183 0.000 0.00 
1st quartile 45.238 3.486 12.85 
Median 61.092 8.342 23.74 
Mean 60.464 10.699 28.84 
3rd quartile 76.624 13.911 41.81 
Maximum 100.00 50.921 91.82 
 1006 

  1007 
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Table S6. Linear regression for outcomes as a function of individual variables and Random 1008 
Forest analysis (attached as Excel spreadsheet). 1009 

 1010 


