Table S1. Bleaching levels and abundance scores from photo quadrat annotation, One Tree Island, 2024. Bleaching scores Bl.0 = unbleached, Bl.1 = moderate bleaching / fluorescing, Bl.2 = severe bleaching / white, and Bl.3 = recently dead. Total coral = total coral point abundance, Coral richness = number of coral genera, Coral cover = proportion of reef covered by coral, Coral dead = proportion of reef covered by previously dead, now algae-encrusted coral skeleton, BMI = bleaching mortality index (see methods).

	Site
	Name
	Location
	Bl.0
	Bl.1
	Bl.2
	Bl.3
	Total coral
	Coral richness
	Coral cover
	Coral dead
	BMI

	OTI01
	Amoeba reef
	Lagoon 1
	14
	12
	15
	17
	58
	6
	0.15
	0.63
	0.53

	OTI03
	Long reef
	Lagoon 1
	22
	7
	0
	0
	29
	6
	0.09
	0.71
	0.08

	OTI05
	Running man reef
	Lagoon 1
	60
	17
	6
	8
	91
	6
	0.25
	0.56
	0.19

	OTI06
	Right reef
	Lagoon 1
	8
	24
	7
	3
	42
	6
	0.11
	0.77
	0.37

	OTI08
	Robot reef
	Lagoon 1
	52
	12
	0
	1
	65
	5
	0.2
	0.69
	0.08

	OTI10
	Alien reef
	Lagoon 1
	12
	40
	17
	2
	71
	7
	0.2
	0.71
	0.38

	OTI13
	Red buoy reef
	Lagoon 1
	27
	14
	11
	0
	52
	4
	0.14
	0.66
	0.23

	OTI15
	Middle reef
	Lagoon 1
	9
	64
	24
	2
	99
	7
	0.29
	0.62
	0.4

	OTIA1
	Labyrinth
	Lagoon 1
	15
	32
	28
	6
	81
	7
	0.24
	0.63
	0.44

	OTIA2
	Far pocket
	Lagoon 1
	2
	42
	18
	77
	139
	10
	0.42
	0.49
	0.74

	OTIA7
	Alex's reef
	Reef slope
	0
	66
	26
	41
	133
	7
	0.35
	0.35
	0.6

	OTIB01
	Centre bommie
	Lagoon 1
	4
	51
	6
	202
	263
	8
	0.58
	0.36
	0.85

	OTIB02
	Nudibranch reef
	Lagoon 1
	0
	16
	24
	37
	77
	9
	0.19
	0.63
	0.76

	OTIB03
	The maze
	Lagoon 1
	5
	35
	2
	48
	90
	7
	0.26
	0.58
	0.68

	OTIB04
	Big bommies
	Lagoon 1
	3
	33
	18
	39
	93
	9
	0.23
	0.64
	0.67

	OTIB05
	Sand flats
	Lagoon 1
	0
	47
	17
	24
	88
	11
	0.27
	0.59
	0.58

	OTIB06
	The gutter
	Lagoon 1
	0
	192
	10
	1
	203
	7
	0.51
	0.4
	0.35

	OTIB07
	Coral tree reef
	Lagoon 2
	3
	24
	4
	4
	35
	5
	0.09
	0.59
	0.42

	OTIB08
	Dog reef
	Lagoon 2
	18
	21
	4
	35
	78
	4
	0.22
	0.71
	0.57

	OTIB09
	Third lagoon
	Lagoon 3
	3
	64
	15
	109
	191
	11
	0.53
	0.35
	0.73

	OTIB10
	Amphipod reef
	Reef slope
	0
	20
	13
	31
	64
	7
	0.18
	0.39
	0.72

	OTIB11
	Dave's notch
	Reef slope
	13
	43
	81
	103
	240
	10
	0.6
	0.21
	0.71

	OTIB12
	Round reef
	Lagoon 3
	3
	42
	16
	20
	81
	7
	0.23
	0.66
	0.55

	OTIB13
	Heads reef
	Lagoon 3
	4
	11
	5
	52
	72
	8
	0.21
	0.72
	0.82

	OTIB14
	Pestle reef
	Lagoon 2
	0
	37
	5
	34
	76
	5
	0.23
	0.66
	0.65

	OTIB15
	Flea reef
	Lagoon 1
	5
	30
	9
	25
	69
	7
	0.23
	0.7
	0.59

	N/A
	Steve’s bommie
	Reef slope, 16 m
	6
	63
	84
	13
	166
	11
	0.50
	0.25
	0.54






Table S2. Coral abundance percentages by bleaching status, and bleaching mortality index (BMI) for genera at One Tree Island, 2024.
	Genus
	No.Bleaching.0
	Moderate.fluorescing.1
	Severe.white.2
	Recently.dead.3
	BMI

	Acropora
	2.86
	23.74
	14.48
	58.92
	0.76

	Astrea
	0
	16.67
	50
	33.33
	0.72

	Astreopora
	0
	75
	0
	25
	0.5

	Cyphastrea
	0
	100
	0
	0
	0.33

	Dipsastraea
	0
	0
	100
	0
	0.67

	Echinopora
	34.09
	31.82
	0
	34.09
	0.45

	Favites
	0
	38.46
	23.08
	38.46
	0.67

	Fungiidae
	20
	60
	0
	20
	0.4

	Galaxea
	0
	0
	50
	50
	0.83

	Goniastrea
	0
	0
	57.14
	42.86
	0.81

	Goniopora
	0
	16.67
	83.33
	0
	0.61

	Isopora
	12.5
	58.33
	10.42
	18.75
	0.45

	Leptoria
	0
	100
	0
	0
	0.33

	Lobophyllia
	10
	40
	40
	10
	0.5

	Montipora
	10.51
	38.37
	17.67
	33.45
	0.58

	Other coral
	8
	50
	22
	20
	0.51

	Pavona
	48
	52
	0
	0
	0.17

	Platygyra
	0
	6.25
	87.5
	6.25
	0.67

	Pocillopora
	3.39
	16.95
	27.12
	52.54
	0.76

	Porites
	17.3
	54.69
	7.62
	20.38
	0.44

	Psammocora
	0
	100
	0
	0
	0.33

	Seriatopora
	0
	0
	5.26
	94.74
	0.98

	Stylophora
	0
	13.33
	10
	76.67
	0.88






Table S3. Coral abundance percentages by bleaching status, and bleaching mortality index (BMI) for growth forms at One Tree Island, 2024.
	Growth.form
	No.Bleaching.0
	Moderate.fluorescing.1
	Severe.white.2
	Recently.dead.3
	BMI

	Arborescent
	4.17
	14.58
	9.9
	71.35
	0.83

	Branching
	3.56
	62.74
	8.22
	25.48
	0.52

	Bushy
	0
	12
	22
	66
	0.85

	Corymbose
	2.17
	43.48
	43.48
	10.87
	0.54

	Digitate
	0
	0
	100
	0
	0.67

	Encrusting
	39.39
	34.34
	12.12
	14.14
	0.34

	Foliose
	55.56
	44.44
	0
	0
	0.15

	Massive
	14.4
	39.38
	17.95
	28.27
	0.53

	Plating
	6.75
	39.25
	12.75
	41.25
	0.63

	Solitary
	20
	60
	0
	20
	0.4

	Unspecified
	8
	50
	22
	20
	0.51





Table S4. Site (patch reef) environmental factors, shape complexity (RBF), edge complexity (FD64), distance from crest in m, distance from nearest reef in m, aspect (sun factor, 1 = facing north, 0 = facing south), vertical relief in m, average current flow speed and maximum flow speed in m/s. One Tree Island, 2023-5.
	Name
	RBF
	FD64
	Dist from crest
	Dist near reef
	Sun factor
	Vertical relief
	Ave speed
	Max speed

	Amoeba reef
	0.4591214
	2.250947
	1000
	67
	0.6111
	2.221
	0.038
	0.128

	Long reef
	0.854953
	2.349701
	1150
	28
	0.7222
	1.887
	0.04
	0.154

	Running man reef
	0.8409396
	2.301568
	1300
	14
	0.2222
	2.798
	0.03
	0.139

	Right reef
	0.4546858
	2.293789
	540
	32
	0.6944
	4.525
	0.024
	0.112

	Robot reef
	0.7828214
	2.307199
	1180
	22
	0.5555
	2.147
	0.043
	0.173

	Alien reef
	0.8142108
	2.177419
	950
	29
	0.4722
	2.139
	0.044
	0.185

	Red buoy reef
	0.4052336
	2.156407
	850
	74
	0.0555
	1.853
	0.07
	0.239

	Middle reef
	0.516098
	2.261649
	650
	38
	0.5277
	2.328
	0.047
	0.265

	Labyrinth
	0.3745356
	2.293024
	330
	23
	0.8888
	2.3264
	0.094
	0.502

	Far pocket
	0.5008723
	2.289603
	530
	74
	0.4722
	3.356
	0.034
	0.149

	Alex's reef
	0.6419226
	2.256742
	0
	5
	0.5833
	2.407
	NA
	NA

	Centre bommie
	0.2623001
	2.398449
	1450
	36
	0.6388
	3.349
	0.031
	0.155

	Nudibranch reef
	0.5749973
	2.235569
	1060
	71
	0.3611
	3.274
	0.035
	0.156

	The maze
	0.6307733
	2.328507
	1130
	17
	0.75
	2.281
	0.044
	0.119

	Big bommies
	0.6596637
	2.26627
	1060
	10
	0.1388
	3.265
	0.038
	0.13

	Sand flats
	0.5997955
	2.212266
	920
	34
	0.4166
	1.744
	0.059
	0.207

	The gutter
	0.6041017
	2.202796
	600
	86
	0.3888
	2.325
	0.074
	0.29

	Coral tree reef
	0.4378872
	2.433022
	850
	18
	0.0833
	2.074
	0.107
	0.2

	Dog reef
	0.7119647
	2.318594
	700
	7
	0.5833
	2.424
	0.026
	0.107

	Third lagoon
	0.1405626
	2.311249
	420
	19
	0.4722
	4.302
	0.051
	0.151

	Amphipod reef
	0.4760327
	2.202736
	0
	6
	0.4444
	3.0980
	NA
	NA

	Dave's notch
	0.5452712
	2.215895
	0
	5
	0.3888
	3.305
	NA
	NA

	Round reef
	0.2737514
	2.242315
	1070
	120
	0.4166
	3.543
	0.041
	0.153

	Heads reef
	0.267986
	2.309674
	980
	30
	0.0833
	2.109
	0.042
	0.165

	Pestle reef
	0.4341153
	2.366259
	490
	16
	0.3888
	2.611
	0.035
	0.127

	Flea reef
	0.5244194
	2.338852
	1120
	8
	0.2777
	2.814
	0.027
	0.123






Table S5. Multivariate results for PERMANOVA and PCA ANOVA, bleaching patterns at OTI, 2024. Predictor terms and residuals, degrees of freedom (Df), sum of squares, R2, F statistics and p values 
	Analysis
	Term
	Df
	SumOfSqs
	R2
	F
	Pr(>F)

	Bleaching_all_sites
	Dist.fr.crest
	1
	0.424
	0.108
	3.175
	0.015

	
	RBF
	1
	0.322
	0.082
	2.41
	0.037

	
	Residual
	23
	3.074
	0.781
	
	

	
	Total
	25
	3.935
	1
	
	

	Bleaching_lagoon_only
	Dist.fr.crest
	1
	0.291
	0.085
	2.445
	0.025

	
	RBF
	1
	0.41
	0.12
	3.443
	0.005

	
	Max.speed
	1
	0.339
	0.1
	2.849
	0.018

	
	Residual
	19
	2.261
	0.664
	
	

	
	Total
	22
	3.405
	1
	
	

	ANOVA, PCA
	RBF
	1
	0.551
	
	3.011
	0.008

	
	Dist.fr.crest
	1
	0.392
	
	2.145
	0.034

	
	Max.speed
	1
	0.43
	
	2.349
	0.016

	
	Residual
	19
	3.475
	
	
	






Table S6. Univariate results, bleaching response variable, OTI 2024. Fixed and random effects, predictor terms, estimates (model coefficients), standard errors, z statistics and p values.
	Analysis
	effect
	term
	estimate
	std.error
	statistic
	p.value
	group

	Bleaching_all_sites
	fixed
	(Intercept)
	1.091
	0.152
	7.153
	< 0.001
	

	Bleaching_all_sites
	fixed
	RBF
	-0.567
	0.185
	-3.066
	0.002
	

	Bleaching_all_sites
	fixed
	Dead.coral
	-0.455
	0.235
	-1.936
	0.053
	

	Bleaching_lagoon_only
	fixed
	(Intercept)
	1.079
	0.137
	7.854
	< 0.001
	

	Bleaching_lagoon_only
	fixed
	RBF
	-0.744
	0.179
	-4.168
	< 0.001
	

	Bleaching_lagoon_only
	fixed
	Ave.speed
	-3.843
	1.651
	-2.328
	0.02
	

	Secondary_raw
	fixed
	(Intercept)
	0.973
	0.048
	20.218
	< 0.001
	

	Secondary_raw
	fixed
	RBF
	-0.48
	0.034
	-14
	< 0.001
	

	Secondary_raw
	fixed
	Dead.coral
	-0.276
	0.04
	-6.903
	< 0.001
	

	Secondary_raw
	ran_pars
	sd__(Intercept)
	0.173
	
	
	
	Genus

	Secondary_raw
	ran_pars
	sd__Observation
	0.305
	
	
	
	Residual

	Reef_types
	fixed
	(Intercept)
	0.669
	0.085
	7.923
	< 0.001
	

	Reef_types
	fixed
	Type2
	-0.09
	0.12
	-0.75
	0.453
	

	Reef_types
	fixed
	Type3
	-0.227
	0.105
	-2.155
	0.031
	

	Reef_types
	fixed
	Type4
	-0.31
	0.127
	-2.444
	0.015
	





Table S7a. Stepwise reduction results for main bleaching univariate model; model results. AIC = Akaike Information Criterion, BIC – Bayesian Information Criterion, LogLik = log likelihood 
	Step
	Model
	Term_Removed
	AIC
	BIC
	LogLik

	1
	BMI ~ FD64 + Dist.near.reef + Dist.fr.crest + RBF + Sun.factor + Vertical.relief + X2024.Dead.coral
	NA
	-3.9680446
	7.35482428
	10.9840223

	2
	BMI ~ FD64 + Dist.near.reef + Dist.fr.crest + RBF + Vertical.relief + X2024.Dead.coral
	Sun.factor 
	-5.9173267
	4.14744563
	10.9586633

	3
	BMI ~ Dist.near.reef + Dist.fr.crest + RBF + Vertical.relief + X2024.Dead.coral
	FD64
	-7.5731895
	1.23348625
	10.7865948

	4
	BMI ~ Dist.near.reef + RBF + Vertical.relief + X2024.Dead.coral
	Dist.fr.crest
	-9.3225532
	-1.773974
	10.6612766

	5
	BMI ~ Dist.near.reef + RBF + X2024.Dead.coral
	Vertical.relief
	-10.530465
	-4.2399819
	10.2652323

	6
	BMI ~ RBF + X2024.Dead.coral
	Dist.near.reef
	-11.162453
	-6.130067
	9.5812266



Table S7b. Stepwise reduction results for main bleaching univariate model; drop1 results (AIC, used for term removal), LRT = likelihood ratio test, Pr(>Chi) = p value associated with chi-squared test statistic.
	Step
	AIC
	LRT
	Pr(>Chi)
	Term
	Model

	1
	-3.9680446
	NA
	NA
	<none>
	BMI ~ FD64 + Dist.near.reef + Dist.fr.crest + RBF + Sun.factor +      Vertical.relief + X2024.Dead.coral

	1
	-5.7110954
	0.25694919
	0.61222389
	FD64
	

	1
	-4.2637781
	1.70426644
	0.19173096
	Dist.near.reef
	

	1
	-5.5574395
	0.41060503
	0.52166258
	Dist.fr.crest
	

	1
	0.63475109
	6.60279565
	0.01018188
	RBF
	

	1
	-5.9173267
	0.05071789
	0.82181877
	Sun.factor
	

	1
	-5.0107231
	0.95732146
	0.32786266
	Vertical.relief
	

	1
	-3.6121245
	2.35592008
	0.12480823
	X2024.Dead.coral
	

	2
	-5.9173267
	NA
	NA
	<none>
	BMI ~ FD64 + Dist.near.reef + Dist.fr.crest + RBF + Vertical.relief +      X2024.Dead.coral

	2
	-7.5731895
	0.34413716
	0.55745086
	FD64
	

	2
	-6.0763838
	1.84094283
	0.17484048
	Dist.near.reef
	

	2
	-7.3888865
	0.52844014
	0.46726339
	Dist.fr.crest
	

	2
	-0.6331122
	7.28421449
	0.00695631
	RBF
	

	2
	-6.9992938
	0.91803287
	0.33799201
	Vertical.relief
	

	2
	-5.5407254
	2.37660124
	0.12316525
	X2024.Dead.coral
	

	3
	-7.5731895
	NA
	NA
	<none>
	BMI ~ Dist.near.reef + Dist.fr.crest + RBF + Vertical.relief +      X2024.Dead.coral

	3
	-8.0007498
	1.57243971
	0.20985306
	Dist.near.reef
	

	3
	-9.3225532
	0.25063629
	0.6166274
	Dist.fr.crest
	

	3
	-2.3048842
	7.26830533
	0.0070182
	RBF
	

	3
	-8.7390003
	0.83418925
	0.36106395
	Vertical.relief
	

	3
	-7.1400237
	2.43316579
	0.11879277
	X2024.Dead.coral
	

	4
	-9.3225532
	NA
	NA
	<none>
	BMI ~ Dist.near.reef + RBF + Vertical.relief + X2024.Dead.coral

	4
	-9.9660307
	1.35652252
	0.24414107
	Dist.near.reef
	

	4
	-4.3013741
	7.02117911
	0.00805512
	RBF
	

	4
	-10.530465
	0.79208862
	0.37346932
	Vertical.relief
	

	4
	-9.0930464
	2.22950681
	0.13539706
	X2024.Dead.coral
	

	5
	-10.530465
	NA
	NA
	<none>
	BMI ~ Dist.near.reef + RBF + X2024.Dead.coral

	5
	-11.162453
	1.36801142
	0.24215384
	Dist.near.reef
	

	5
	-3.1520763
	9.37838834
	0.00219558
	RBF
	

	5
	-9.7217204
	2.80874422
	0.09375174
	X2024.Dead.coral
	

	6
	-11.162453
	NA
	NA
	<none>
	BMI ~ RBF + X2024.Dead.coral

	6
	-5.1377844
	8.02466879
	0.00461445
	RBF
	

	6
	-9.6597939
	3.50265934
	0.06127037
	X2024.Dead.coral
	






Table S7S8. SIMPER test, three most abundant coral genera, comparing genus abundances by reef type. Average abundance (% cover) overall and by reef type, significant comparison reef types, contribution to dissimilarity between the reef types, overall mean contribution, standard deviation and p value.
	Genus
	Ave, overall
	Ave, type 1
	Ave, type 2
	Ave, type 3
	Ave, type 4
	Comparison
	Contrib.
	SD
	p

	Acropora
	16.5
	43.8
	9.67
	1.5
	20.2
	1_3
	0.47
	0.172
	0.042

	Porites
	24.3
	16.6
	23.67
	65.75
	20.8
	3_4
	0.554
	0.209
	0.012

	Montipora
	18.2
	37.6
	25.67
	14.75
	51.2
	2_4
	0.615
	0.119
	0.016







Figure S1. (a) Spatial plot showing bleaching mortality index (BMI) by reef shape complexity (RBF) with current maximum flow speed and direction (arrow length and direction). Model prediction plots of significant predictors of bleaching; (b) reef shape complexity and (c) current flow rate; and a marginally non-significant but ecologically relevant predictor, (d) previously-dead coral. Trend lines from model predictions with 95% confidence interval bands, points show actual data. One Tree Island, 2024.
[image: A map of a volcano

AI-generated content may be incorrect.]
[image: A graph of a graph with blue lines and orange dots

AI-generated content may be incorrect.] [image: A map of a rock

AI-generated content may be incorrect.]




Figure S2. Bleaching severity at the observation (annotation) level, range from 0 (unbleached) to 1 (bleached and recently dead), for all genera and the three most abundant genera; trendlines and confidence intervals against reef shape complexity (RBF).
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