Supplement 1
Long-term spatial variations in turbidity and temperature provide new insights into coral-algal phase shifts on extreme/marginal reefs.

Supplementary Material
Table S1: Permanova pairwise results for Macroalgae, coral morphology communities and turfing algae percentage cover in four regions of the Exmouth Gulf, Lower, Middle, Upper and Outside Gulf.
	
	
	      
	       
	Unique

	Habitat
	Groups
	     t
	P(perm)
	 perms

	Macroalgae
	Upper, Middle
	1.9986
	 0.0491
	  9814

	
	Upper, Lower
	4.3831
	 0.0001
	  9828

	
	Upper, Outside
	2.8501
	 0.0042
	  9781

	
	Middle, Lower
	7.2313
	 0.0001
	  9847

	
	Middle, Outside
	3.9965
	 0.0004
	  9853

	
	Lower, Outside
	 1.149
	 0.2616
	  6919

	
	
	
	
	Unique

	
	
	     t
	P(perm)
	 perms

	Hard Coral 
	Upper, Middle
	2.2479
	 0.0291
	  9837

	
	Upper, Lower
	7.3156
	 0.0001
	  9831

	
	Upper, Outside
	  5.88
	 0.0001
	  9655

	
	Middle, Lower
	5.6439
	 0.0001
	  9840

	
	Middle, Outside
	8.2626
	 0.0001
	  8563

	
	Lower, Outside
	23.461
	 0.0001
	  1377

	
	
	       
	       
	Unique

	
	Groups
	      t
	P(perm)
	 perms

	Turf Algae
	Upper, Middle
	 6.6478
	 0.0001
	  9799

	
	Upper, Lower
	 9.4711
	 0.0001
	  9832

	
	Upper, Outside
	 3.7887
	 0.0001
	  9836

	
	Middle, Lower
	 2.8553
	 0.0044
	  9839

	
	Middle, Outside
	0.99608
	 0.3213
	  7618

	
	Lower, Outside
	0.21899
	 0.8304
	  2794



Table S2: Environmental differences between four regions of the Exmouth Gulf; n denotes number of locations within each region that were used to calculate the average depth, turbidity (TSM; 18-year mean), wave power (20-year mean), temperature (10-year mean) and temperature variability (10-year standard deviation) of each region. 
	
	Lower (n=8)
	Middle (n=11)
	Upper (n=7)
	Outside (n=1)

	Variable
	Mean
	Range
	Mean
	Range
	Mean
	Range
	Mean
	Range

	Depth (m)
	3
	2
	2.9
	2
	4.95
	7.4
	5
	n/a

	TSM (mg/L)
	1.84
	1.07
	2.44
	1.84
	1.99
	1.81
	1.81
	n/a

	Wave (P)
	0.22
	0.08
	0.52
	0.09
	1.29
	2.51
	2.78
	n/a

	Temp (°C)
	25.55
	0.1
	25.64
	0.21
	25.76
	0.1
	26
	n/a

	TempVar (°C)
	3.79
	0.16
	3.65
	0.38
	3.21
	1.03
	2.22
	n/a




[bookmark: _Hlk92363977]Table S3: Environmental drivers (depth, temperature, wave power, turbidity, temperature variability) that best describe the differences in benthic communities in the Exmouth Gulf from a distance based linear model (DistLM). Overall best solutions chosen using Akaike Information Criterion (AIC).
	MARGINAL TESTS
	
	
	
	

	Variable
	SS (trace)
	Pseudo-F
	P
	Prop.

	1. Depth
	45307
	 30.407
	0.0001
	0.10224

	2. Temp
	71230
	 51.137
	0.0001
	0.16074

	3. Wave power
	49153
	 33.31
	0.0001
	0.11092

	4. Turbidity
	17382
	 10.9
	0.0001
	0.039224

	5. TempVar
	68639
	 48.935
	0.0001
	0.15489

	
	
	
	
	

	OVERALL BEST SOLUTIONS
	
	
	
	

	     AIC 
	     R2
	   SSresids
	   No. Vars
	 Selections

	    1934.5 
	0.28831
	 315380
	     5
	   All

	    1938.2
	0.26334
	 326450
	     4
	   1-3 5

	    1940.5 
	0.25709
	 329220
	     4
	   1 2 4 5

	    1942.0
	0.25281
	 331110
	     4
	   2-5

	    1943.4
	0.23318
	 339810
	     3
	   1 2 5



Table S4: Environmental drivers that best describe the coral community morphologies in the Exmouth Gulf from a Distance based linear model (DistLM). Overall best solutions were chosen using Akaike Information Criterion (AIC).
	MARGINAL TESTS

	
	
	
	

	Variable
	SS (trace)
	Pseudo-F
	  P
	Prop.

	1. Depth
	 57504
	30.842
	0.0001
	0.11515

	2. Temp
	44182
	23.004
	0.0001
	0.088475

	3. TempVar
	70517
	38.969
	0.0001
	0.14121

	4. Wave power
	38672
	19.894
	0.0001
	0.077441

	5. Turbidity
	22139
	10.994
	0.0001
	0.044333

	
OVERALL BEST SOLUTIONS
	
	
	
	

	 AIC 
	   R2
	SSresids
	      No. Vars
	  Selection

	1785.7
	0.19334
	402850
	       4
	1, 3-5

	1785.8
	0.19982
	399590
	       5
	All

	1786.6
	0.19024
	404390
	       4
	1 - 4

	1787.2
	0.18158
	408700
	       3
	1 3 4

	1788.6
	0.18369
	407650
	       4
	2-5


    

