Table S1 Generalised additive model (GAM) model comparison. F-test outcomes for comparison of the four (mod1–mod4) different nested GAM models disigned for each benthic group: hard coral (HC), algal turfs (TF), benthic cyanobacterial mats (BCMs), macroalgae (MA), sponges (SP) and crustose coralline algae (CCA). p-values below 0.05 indicate mod1 is the significantly better model.
	Category
	Model
	Adj. R2
	Deviance explained
	AIC
	Residual Df
	Df 
F-test
	Deviance F-test
	F
	p-value

	HC
	mod1
	95.3
	97
	-313.2
	98.6
	NA
	NA
	NA
	NA

	
	mod2
	61.4
	64
	-16.8
	146
	47.44
	6.54
	23.45
	9.93E-37

	
	mod3
	28.8
	33
	77.9
	146.8
	48.24
	12.62
	44.47
	2.35E-49

	
	mod4
	62
	64
	-20
	146.9
	48.36
	6.48
	22.78
	2.43E-36

	TF
	mod1
	65.6
	76
	-24.6
	109.3
	NA
	NA
	NA
	NA

	
	mod2
	60
	64
	-24.8
	141.1
	31.82
	2.12
	1.72
	0.02

	
	mod3
	40.5
	46
	36.5
	141.9
	32.64
	5.28
	4.18
	9.86E-09

	
	mod4
	49.3
	53
	8.4
	145.2
	35.95
	4.06
	2.91
	1.03E-05

	BCM
	mod1
	76.3
	83
	157.9
	109.4
	NA
	NA
	NA
	NA

	
	mod2
	63.9
	67
	199
	142.1
	32.67
	13.36
	3.28
	1.92E-06

	
	mod3
	49.9
	52
	244.6
	148
	38.61
	25.4
	5.27
	3.78E-12

	
	mod4
	55.5
	58
	228.3
	145.8
	36.36
	20.53
	4.53
	4.97E-10

	MA
	mod1
	85.4
	90
	146.5
	100.9
	NA
	NA
	NA
	NA

	
	mod2
	47.1
	50
	314.3
	146.1
	45.17
	48.17
	9.46
	7.91E-21

	
	mod3
	52.4
	57
	303.9
	139.1
	38.17
	39.55
	9.19
	2.70E-19

	
	mod4
	52.3
	54
	296.4
	148
	47.08
	43.03
	8.11
	1.15E-18

	SP
	mod1
	37.1
	50
	249.7
	122.3
	NA
	NA
	NA
	NA

	
	mod2
	9.9
	14
	285
	147.1
	24.78
	20.99
	3.57
	1.48E-06

	
	mod3
	27.5
	31
	251.1
	147
	24.67
	11.15
	1.91
	0.01

	
	mod4
	29.7
	33
	246.3
	147
	24.68
	9.94
	1.7
	0.03

	CCA
	mod1
	61.1
	72
	212.2
	112.1
	NA
	NA
	NA
	NA

	
	mod2
	45.7
	50
	241.3
	142.1
	29.99
	15.44
	2.88
	2.99E-05

	
	mod3
	39.3
	44
	258
	142.8
	30.71
	19.81
	3.61
	3.58E-07

	
	mod4
	45.2
	48
	239.5
	145.8
	-33.7
	-16.71
	2.78
	3.10E-05



Table S2 Community seriation and correlation indices. The index of multivariate seriation for each individual quadrat (P) and rank correlations in multivariate community development between sites at equal depth (P2). Values significant at the 0.05 level are given in italic and at the 0.01 level in bold. p-values in parentheses 
	Depth (m)
	Within sites
	P
	Between sites
	P2

	10
	I
	0.53 (0.002)
	I x II
	0.57 (0.002)

	
	II
	0.56 (0.002)
	I x III
	0.47 (0.009)

	
	III
	0.68 (0.001)
	I x IV
	0.58 (0.001)

	
	IV
	0.66 (0.003)
	II x III
	0.24 (0.10)

	
	
	
	II x IV
	0.19 (0.15)

	
	
	
	III x IV
	0.74 (0.004)

	20
	I
	0.78 (0.001)
	I x II
	0.59 (0.001)

	
	II
	0.87 (0.001)
	I x III
	0.64 (0.004)

	
	III
	0.83 (0.001)
	I x IV
	0.52 (0.007)

	
	IV
	0.76 (0.001)
	II x III
	0.71 (0.001)

	
	
	
	II x IV
	0.80 (0.001)

	
	
	
	III x IV
	0.76 (0.001)

	30
	I
	0.82 (0.001)
	I x II
	0.65 (0.002)

	
	II
	0.58 (0.004)
	I x III
	0.64 (0.004)

	
	III
	0.83 (0.001)
	I x IV
	0.57 (0.004)

	
	IV
	0.64 (0.003)
	II x III
	0.64 (0.001)

	
	
	
	II x IV
	0.30 (0.049)

	
	
	
	III x IV
	0.61 (0.001)

	40
	I
	0.52 (0.001)
	I x II
	0.53 (0.025)

	
	II
	0.39 (0.010)
	I x III
	0.47 (0.030)

	
	III
	0.36 (0.025)
	I x IV
	0.34 (0.13)

	
	IV
	0.56 (0.009)
	II x III
	0.54 (0.010)

	
	
	
	II x IV
	0.39 (0.087)

	
	
	
	III x IV
	0.06 (0.33)



Table S3 Pairwise correlations (P) of community development between depths within each site. Values significant at the 0.05 level are given in italic and at the 0.01 level in bold. p-values in parentheses
	Site
	Between depths
	P
	Site
	Between depths
	P

	I
	10 x 20
	0.31 (0.064)
	III
	10 x 20
	0.75 (0.001)

	
	10 x 30
	0.35 (0.044)
	
	10 x 30
	0.51 (0.007)

	
	10 x 40
	0.41 (0.074)
	
	10 x 40
	0.15 (0.17)

	
	20 x 30
	0.41 (0.018)
	
	20 x 30
	0.67 (0.001)

	
	20 x 40
	0.38 (0.030)
	
	20 x 40
	0.30 (0.058)

	
	30 x 40
	0.13 (0.25)
	
	30 x 40
	0.32 (0.056)

	II
	10 x 20
	0.44 (0.015)
	IV
	10 x 20
	0.64 (0.004)

	
	10 x 30
	0.37 (0.022)
	
	10 x 30
	0.69 (0.006)

	
	10 x 40
	0.31 (0.038)
	
	10 x 40
	0.82 (0.002)

	
	20 x 30
	0.53 (0.007)
	
	20 x 30
	0.71 (0.002)

	
	20 x 40
	0.23 (0.18)
	
	20 x 40
	0.73 (0.011)

	
	30 x 40
	0.61 (0.001)
	
	30 x 40
	0.78 (0.001)
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Table S4 Summary of the generalized additive models used for each of the six main benthic groups at each site and depth. Including estimated degrees of freedom (edf) and p-value of the non-linear trends 
	Site 
	Depth 
	Hard coral
	
	Algal turf
	
	BCMs
	
	Macroalgae
	
	Sponges
	
	 CCA
	

	
	
	edf
	p-value
	edf
	p-value
	edf
	p-value
	edf
	p-value
	edf
	p-value
	edf
	p-value

	I
	10
	5
	< 0.001
	1
	0.589
	2.8
	< 0.001
	1
	1
	1
	0.082
	1
	0.006

	
	20
	3.4
	< 0.001
	1.8
	0.107
	1
	0.002
	1.9
	< 0.001
	1
	0.244
	1.4
	< 0.001

	
	30
	4
	< 0.001
	1.9
	0.001
	1
	< 0.001
	3.4
	< 0.001
	1.3
	0.048
	1.5
	< 0.001

	
	40
	3.9
	< 0.001
	1.8
	< 0.001
	1
	0.195
	1
	1
	1
	0.026
	2.2
	0.041

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	II
	10
	2.1
	< 0.001
	1
	0.275
	5.2
	< 0.001
	1
	0.752
	1.4
	0.252
	1
	< 0.001

	
	20
	1.5
	< 0.001
	2.3
	< 0.001
	1.9
	< 0.001
	3.3
	< 0.001
	1
	0.005
	2.6
	0.005

	
	30
	1
	0.256
	2
	< 0.001
	1
	0.017
	4
	< 0.001
	1
	0.837
	2.1
	0.044

	
	40
	5
	< 0.001
	2.3
	< 0.001
	1
	0.03
	1
	0.691
	1
	0.336
	2.3
	0.009

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	III
	10
	1.9
	< 0.001
	2.6
	0.038
	4
	< 0.001
	2.1
	< 0.001
	1
	0.014
	2
	0.01

	
	20
	1
	< 0.001
	2.4
	< 0.001
	1.3
	< 0.001
	2.1
	< 0.001
	1.2
	0.49
	2.2
	< 0.001

	
	30
	2.4
	< 0.001
	2.3
	< 0.001
	1
	< 0.001
	3.3
	< 0.001
	1
	0.023
	2.4
	0.005

	
	40
	2.8
	< 0.001
	1.8
	0.014
	3.8
	< 0.001
	2.3
	0.039
	1.3
	0.569
	1
	0.888

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	IV
	10
	1
	< 0.001
	2.2
	0.01
	1.1
	< 0.001
	1.8
	0.01
	1
	0.199
	1
	0.147

	
	20
	4.3
	< 0.001
	2.2
	0.004
	1.6
	< 0.001
	2.3
	< 0.001
	1
	0.02
	2.6
	0.004

	
	30
	1
	< 0.001
	2.1
	0.034
	2
	< 0.001
	4.2
	< 0.001
	1.5
	0.526
	1.6
	0.027

	
	40
	1.3
	< 0.001
	1
	< 0.001
	1
	0.838
	4.4
	< 0.001
	1
	0.096
	1
	0.84



