Supplementary Table 1. Summary of functional group benthic community patterns and variations in individual taxa at Kingman Reef and Palmyra Atoll across reef habitats (patch reef, backreef, forereef, reef terrace) and depths (5, 10, 20 m). Mean +1 standard error (se) percentage cover values are shown. A blank cell indicates 0.0% cover. Pachy/Stereo = Pachyclavularia/Stereonephthya. 
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Supplementary Table 2. Results of CAP analyses examining within-island variations in benthic communities at three taxonomic resolutions at Kingman Reef and Palmyra Atoll. m, the number of principal coordinate (PCO) axes used in the CAP procedure; %Var, percentage of the total variance explained by the first m PCO axes; allocation success, the percentage of points correctly allocated into each group; δ2, squared canonical correlation.
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Year surveyed

Number of quadrats & total 

area (m

2

)

Depth strata 10m se 10m se 5m se 10m se 20m se 5m se 10m se 20m se 5m se 20m se

Hard coral 57.2 5.4 26.0 8.6 36.9 13.1 56.2 14.2 32.4 9.5 20.1 5.8 24.3 6.6 22.5 6.1 48.5 12.6 31.2 12.1

Crustose coralline algae 18.2 3.9 19.1 8.2 35.6 3.8 24.7 2.1 14.7 1.1 34.6 4.6 30.4 2.4 21.8 2.0 22.0 2.6 9.6 2.8

Other calcified macroalgae 7.4 2.0 7.2 1.4 4.1 1.6 4.5 1.5 17.6 5.3 11.5 2.7 16.4 3.2 18.7 2.7 6.2 1.6 15.3 3.8

Soft coral 0.4 0.2 0.5 0.2 7.8 4.2 4.2 2.0 17.0 5.8 2.1 1.0 4.5 2.5 7.8 2.0 0.0 0.0 21.4 7.5

Macroalgae (fleshy) 0.4 0.2 0.7 0.3 1.1 0.7 0.5 0.2 0.9 0.4 9.3 2.4 3.4 0.8 4.7 0.8 5.8 2.7 1.5 0.7

Turf algae 8.5 0.7 22.1 6.2 8.3 1.8 8.3 1.6 13.3 1.7 21.2 3.8 19.6 3.5 20.5 3.2 17.3 3.9 17.1 4.4

Other   4.0 1.5 9.3 5.4 5.1 3.8 0.6 0.4 2.2 1.5 1.1 0.8 1.5 0.7 4.1 1.2 0.2 0.1 4.0 1.8

Total calcified organisms 86.4 2.1 54.2 3.8 76.7 3.7 85.6 3.0 64.7 4.0 66.2 4.3 71.1 3.1 63.0 3.6 76.8 4.2 56.1 6.2

Hard coral 10m se 10m se 5m se 10m se 20m se 5m se 10m se 20m se 5m se 20m se

Acropora 0.01 0.01 1.24 1.24 13.72 5.67 25.23 5.26 2.99 1.57 1.09 0.76 0.14 0.09 0.45 0.33 6.72 2.69 0.20 0.10

Astreopora 0.03 0.03 0.03 0.02 0.05 0.03 0.02 0.02 0.01 0.01 0.01 0.01 0.03 0.03 0.23 0.15 1.04 0.43 0.04 0.04

Cyphastrea 0.01 0.01

Cycloseris 0.01 0.01

Echinophyllia 0.02 0.02 0.03 0.02 0.05 0.05 0.01 0.01

Favia 1.34 0.43 1.04 0.29 1.24 0.22 2.28 0.63 6.02 1.11 1.33 0.61 2.25 0.76 2.11 0.32 0.25 0.11 1.10 0.68

Favities 0.01 0.01 0.09 0.06 0.54 0.31 0.56 0.20 0.42 0.20 1.10 0.34 0.52 0.15 0.69 0.16 0.50 0.37

Fungia 3.18 1.17 1.27 0.60 0.02 0.01 0.21 0.06 0.73 0.31 0.02 0.01 0.31 0.08 0.52 0.11 0.07 0.05 0.17 0.09

Gardineroseris 0.01 0.01 0.03 0.03 0.28 0.28 0.37 0.37 0.03 0.03 0.01 0.01

Halomitra 0.10 0.10 0.50 0.50 0.04 0.02

Herpolitha 0.11 0.07 0.09 0.07 0.07 0.04

Hydnophora 0.01 0.01 0.28 0.22 1.30 1.06 0.31 0.20 0.36 0.24 1.00 0.53 0.96 0.40

Leptastrea 0.01 0.01 0.02 0.01 1.03 0.94 0.03 0.02 0.54 0.30 0.59 0.22 0.23 0.11 0.12 0.06 0.01 0.01 0.21 0.16

Leptoseris 0.01 0.01 0.01 0.01 0.01 0.01 0.04 0.03 0.04 0.04 0.03 0.01 0.19 0.04 0.06 0.06

Lobophyllia 0.03 0.03 0.18 0.12 2.53 0.69 0.89 0.50 0.33 0.17

Montastrea 0.02 0.02 0.03 0.02 1.01 0.54 0.10 0.06 0.03 0.02 0.98 0.34 0.58 0.22 0.20 0.07 0.01 0.01 0.26 0.18

Montipora 0.28 0.11 0.40 0.15 3.74 1.33 5.74 1.52 0.88 0.33 2.44 0.69 3.16 1.04 1.64 0.28 34.42 5.44 1.79 1.06

Pavona 0.48 0.26 0.11 0.04 2.06 0.35 2.30 1.32 1.08 0.36 1.68 0.44 2.54 0.66 2.20 0.41 0.65 0.32 0.69 0.46

Platygyra 0.03 0.03 0.01 0.01 0.01 0.01 0.30 0.19 0.79 0.23 0.11 0.08 0.28 0.25 0.31 0.15

Pocillopora 0.90 0.34 0.03 0.02 7.96 2.38 9.49 1.42 3.78 0.63 6.13 0.86 6.27 0.45 2.84 0.39 2.41 0.68 2.61 0.93

Porites 50.61 2.72 20.69 5.60 4.99 0.94 7.28 1.52 10.74 2.06 3.79 0.82 4.99 1.03 7.24 1.25 0.13 0.07 20.97 7.31

Psammocora 0.02 0.02 0.06 0.04 0.12 0.12 0.05 0.05 0.28 0.14 0.11 0.04 2.75 2.75 0.16 0.14

Sandolitha 0.01 0.01

Scapophyllia 0.02 0.02

Sytlophora 0.23 0.22 0.01 0.01 0.05 0.03 0.58 0.22 0.13 0.08 0.13 0.12 0.34 0.30 0.08 0.06

Tubastrea 0.01 0.01

Turbinaria 0.02 0.01 0.87 0.5 0.03 0.03 0.40 0.34 0.39 0.28 0.67 0.42 1.87 1.37 2.49 0.53

Other calcified macroalgae

Galaxaura 0.05 0.05 2.60 0.69

Halimeda 5.34 1.52 6.29 1.18 1.99 0.69 1.87 0.69 13.93 4.31 5.03 1.53 5.91 1.39 8.09 1.35 2.87 0.62 1.45 1.19

Neomeris 0.01 0.01

Peyssonnelia 2.09 0.51 0.93 0.21 2.11 0.86 2.63 0.83 3.68 1.00 6.45 1.10 10.45 1.82 10.59 1.32 0.74 0.26 13.82 2.58

Soft coral

Dendronephtya 0.03 0.03

Leather coral 0.18 0.09 0.37 0.11 6.64 3.43 3.90 1.85 14.06 4.91 1.16 0.59 3.58 2.05 7.01 1.74 0.03 0.03 19.91 6.61

Pachy/Stereo 0.10 0.06 0.06 0.05 0.03 0.01 0.06 0.04 2.30 0.38 0.03 0.02 0.15 0.09 0.31 0.19

Sarcophyton 0.07 0.05 0.04 0.03 1.17 0.71 0.20 0.13 0.61 0.43 0.93 0.44 0.86 0.42 0.61 0.21 1.19 0.69

Macroalgae (fleshy)

Avrainvillea 0.025 0.0112 0.0167 0.0105 0.01 0.01

Brown Crust 0.80 0.62 0.21 0.07 0.08 0.04 0.34 0.19 0.13 0.13

Caulerpa 0.04 0.04 0.28 0.16 0.61 0.42 0.03 0.02 0.49 0.16 0.03 0.01 0.02 0.01 1.22 1.01

Cladophora 0.05 0.05

Dictyosphaeria 0.10 0.04 0.08 0.07 0.13 0.07 0.19 0.05 0.15 0.06 0.39 0.17 0.11 0.04 0.11 0.04 0.45 0.17 0.10 0.08

Dictyota 0.01 0.01 0.38 0.19 0.20 0.09 0.13 0.05 0.07 0.04 0.04 0.04

Hypnea 0.01 0.01

Lobophora 0.275 0.0864 0.2917 0.0625 0.35 0.16 0.29 0.12 0.27 0.15 7.69 1.36 2.87 0.61 4.37 0.68 3.68 1.24 1.18 0.46

Valonia 0.01 0.01 0.01 0.01

Other  

Asteroidea 0.03 0.03 0.13 0.13

CCA fungal lesion 0.12 0.07 0.13 0.06 0.04 0.02

Cyanobacteria 0.04 0.02 0.05 0.03 0.12 0.06 0.16 0.03 0.15 0.09 0.02 0.02

Echinothrix 0.03 0.02 0.01 0.01 0.12 0.06 0.08 0.05 0.03 0.02

Heteractis 0.18 0.18 0.19 0.19 0.04 0.04 0.19 0.19

Heterocentrotus 0.24 0.19

Holothurian 0.04 0.04 0.01 0.01

Hydroid 0.01 0.01 0.04 0.03 0.05 0.02 0.08 0.05

Millepora 1.36 1.00 0.01 0.01 0.01 0.01

Rhodactis 0.13 0.11 0.01 0.01 0.08 0.06

Sand 0.04 0.02 7.14 4.34 1.34 1.03 0.02 0.02 1.61 1.10 0.90 0.61 1.29 0.56 3.78 1.05 0.07 0.03 3.50 1.43

Sponge 0.04 0.03 0.02 0.01 0.02 0.01 0.02 0.02

Stylaster 0.01 0.01 0.04 0.02

Tridacna 3.55 1.10 1.89 0.81 0.08 0.03 0.03 0.03 0.01 0.01 0.01 0.01

Tunicate 0.03 0.03 0.02 0.02 0.00 0.00 0.01 0.01 0.01 0.01

Zoanthid 0.01 0.01 0.01 0.01 1.68 1.33 0.08 0.05 0.08 0.06 0.06 0.04 0.14 0.06 0.19 0.10 0.31 0.29
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Island Taxonomic resolution Factor m %Var Patch ReefBackreefForereef Total Chance alone

δ

2 

P-value

Kingman Calcified vs. non-calcified Reef habitat 1 87.2 66.7 66.7 50 61.1 33.3 0.5168 0.0003

Functional group Reef habitat 2 94.0 83.3 83.3 83.3 83.3 33.3 0.7948 0.0001

Genus Reef habitat 4 91.6 100 100 100 100 33.3 0.9220 0.0002

m %Var 5m 10m 20m Total Chance alone

δ

2 

P-value

Kingman Calcified vs. non-calcified Forereef depth strata 1 98.9 0 66.7 66.7 47.1 33.3 0.4286 0.0212

Functional group Forereef depth strata 2 76.8 60 100 100 88.2 33.3 0.8286 0.0001

Genus Forereef depth strata 7 91.0 60 100 100 88.2 33.3 0.9514 0.0003

Palmyra Calcified vs. non-calcified Terrace depth strata

Functional group Terrace depth strata 2 70.5 100 NA 100 100 50 0.9352 0.0011

Genus Terrace depth strata 2 72.9 100 NA 100 100 50 0.9656 0.0010

Palmyra Calcified vs. non-calcified Forereef depth strata 1 99.0 12.5 40 57.1 40.6 33.3 0.0701 0.3459

Functional group Forereef depth strata 4 90.8 50 30 71.4 53.1 33.3 0.4582 0.0088

Genus Forereef depth strata 8 94.0 62.5 60 78.6 68.8 33.3 0.7509 0.0004

Allocation success (%)

Allocation success (%)

best m explained less than 60% sum of squares


