
Appendix 1: Supplementary figures
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Figure A1. Histogram of reef-builder index values (a), calcifying cover (b) and fleshy algal cover (c), and
scatterplots of calcifying vs. fleshy algal cover (%) (d), reef-builder index vs. calcifying cover (%) (e), and
reef-builder index vs. fleshy algal cover (%) (f).
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Figure A2. Histogram of reef-builder index values filled by corresponding calcified cover (a) and fleshy
algal cover (b).
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Figure A3. Model fit from BRTs. Observed and predicted values for each benthic response variable
(columns: reef-builder index, calcified cover, fleshy algal cover) from each modelled dataset (rows: all sites,
inhabited sites, uninhabited sites), with points coloured by their administrative region (red = Marianas,
blue = PRIAs, green = Hawaiian, purple = American Samoa) and a 1:1 line.

3



20 22 24 26

0
10

20
30

40
50

 ° C

P
re

di
ct

ed
 c

ou
nt

(a) min_SST

P
re

di
ct

ed
 c

al
ci

fie
r 

co
ve

r 
(%

)

200 300 400 500 600 700 800 900

0
10

20
30

40
50

mg C m2day−1

P
re

di
ct

ed
 c

ou
nt

(b) prod

0 50000 150000 250000 350000

0
10

20
30

40
50

KWhr m−1

P
re

di
ct

ed
 c

ou
nt

(c) wave

3.5 3.6 3.7 3.8 3.9 4.0 4.1 4.2

0
10

20
30

40
50

Ωa

P
re

di
ct

ed
 c

ou
nt

(d) aragonite

5 10 15 20 25 30

0
10

20
30

40
50

M

P
re

di
ct

ed
 c

ou
nt

(e) depth

0 50 100 150 200 250 300

0
10

20
30

40
50

Biomass kg ha−1

P
re

di
ct

ed
 c

ou
nt

(f) scraper.excavator

P
re

di
ct

ed
 c

al
ci

fie
r 

co
ve

r 
(%

)

0 50 100 150 200

0
10

20
30

40
50

Biomass kg ha−1

P
re

di
ct

ed
 c

ou
nt

(g) cropper

0 20 40 60 80 100

0
10

20
30

40
50

Biomass kg ha−1

P
re

di
ct

ed
 c

ou
nt

(h) browser

●

●

●

●

●

●

●

●

0 5 10 20 30

Browsers

Scrapers/excavators

Croppers

Wave energy

Depth

SST

Productivity

Aragonite

Relative influence (%)

(i) Relative variable influence

Figure A4. Partial dependence plots and relative importance values for each covariate predicting calcifier
cover. Partial dependence plots show predicted change in calcifier cover (%) along the range of each
abiotic/bottom-up covariate (a - e) and top-down biotic grazing covariate (f - h). Fitted lines are predicted
cover across the range of each selected covariate, holding all other covariates to their mean and with
data deciles indicating the distribution of original observations. Grey shaded areas are bootstrapped
95% confidence intervals and red dashed lines are smoothed LOESS functions and shaded areas are 95%
uncertainty envelopes generated from bootstrapped model predictions. Relative importance values for each
covariate indicated in descending importance (i).

4



20 22 24 26

20
30

40
50

60
70

80

 ° C

P
re

di
ct

ed
 c

ou
nt

(a) min_SST

P
re

di
ct

ed
 fl

es
hy

 c
ov

er
 (

%
)

200 300 400 500 600 700 800 900

20
30

40
50

60
70

80

mg C m2day−1

P
re

di
ct

ed
 c

ou
nt

(b) prod

0 50000 150000 250000 350000

20
30

40
50

60
70

80

KWhr m−1

P
re

di
ct

ed
 c

ou
nt

(c) wave

3.5 3.6 3.7 3.8 3.9 4.0 4.1 4.2

20
30

40
50

60
70

80

Ωa

P
re

di
ct

ed
 c

ou
nt

(d) aragonite

5 10 15 20 25 30

20
30

40
50

60
70

80

M

P
re

di
ct

ed
 c

ou
nt

(e) depth

0 50 100 150 200 250 300

20
30

40
50

60
70

80

Biomass kg ha−1

P
re

di
ct

ed
 c

ou
nt

(f) scraper.excavator

P
re

di
ct

ed
 fl

es
hy

 c
ov

er
 (

%
)

0 50 100 150 200

20
30

40
50

60
70

80

Biomass kg ha−1

P
re

di
ct

ed
 c

ou
nt

(g) cropper

0 20 40 60 80 100

20
30

40
50

60
70

80

Biomass kg ha−1

P
re

di
ct

ed
 c

ou
nt

(h) browser

●

●

●

●

●

●

●

●

0 10 20 30 40

Browsers

Scrapers/excavators

Croppers

Productivity

Depth

Wave energy

SST

Aragonite

Relative influence (%)

(i) Relative variable influence

Figure A5. Partial dependence plots and relative importance values for each covariate predicting fleshy
algal cover. Partial dependence plots show predicted change in fleshy algal cover (%) along the range of
each abiotic/bottom-up covariate (a - e) and top-down biotic grazing covariate (f - h). Fitted lines are
predicted cover across the range of each selected covariate, holding all other covariates to their mean and
with data deciles indicating the distribution of original observations. Grey shaded areas are bootstrapped
95% confidence intervals and red dashed lines are smoothed LOESS functions and shaded areas are 95%
uncertainty envelopes generated from bootstrapped model predictions. Relative importance values for each
covariate indicated in descending importance (i).
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Figure A6. Contribution of macroalgae to reef-builder index and to fleshy algal cover. Reef-builder index
estimated without macroalgal cover plotted against observed reef-builder index (a) and relative abundance
of macroalgae and turf shown for sites where macroalgae > 10% (258 sites, 16.%% of full dataset) (b).
20 sites in Hawaiian and Marianas archipelagoes have macroalgal cover >50% (1.3% of dataset). Points
coloured by their administrative region (red = Marianas, blue = PRIAs, green = Hawaiian, purple =
American Samoa).
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