Supplemental Table 1: Results of the previously published 14C/AMS-14C ages and the new U-Th dates from this study at Heron and One Tree Reefs. 

	Lab Code
	Sample
	Transect
	Depth (MSL)
	Distance from crest (ratio)
	Dating Method
	Uncorr Age (ka)
	Mean Corrected Age (ka)
	±2σ Error
	Corr 230Th Age (ka BP 1950)
	Material
	#Growth Position
	Source

	AN14-04
	OTI_SC_03.1
	1
	-0.32
	0.225
	U-TH
	6.29
	6.29
	0.016
	6.23
	Porites 
	IS
	This Study

	AN14-06
	OTI_SC_03.5
	1
	-0.72
	0.225
	U-TH
	6.29
	6.26
	0.012
	6.20
	Acropora
	NIE
	This Study

	AN14-08
	OTI_SC_04.2
	1
	-0.52
	0.225
	U-TH
	6.72
	6.71
	0.016
	6.65
	Acropora
	IS
	This Study

	NSW-293
	OTI2-4
	1
	-0.61
	0.300
	C14
	5.33
	5.70
	+256, -259
	N/A
	Acropora
	IS
	Dechnik et al., 2015()


	AN14-02
	OTI_SC_02.5
	1
	-0.79
	0.440
	U-TH
	6.16
	6.19
	0.014
	6.13
	Acropora 
	NIE
	This Study

	AN14-10
	OTI_SC_06.1
	1
	-0.52
	0.625
	U-TH
	4.84
	4.84
	0.012
	4.78
	Porites
	IS
	This Study

	AN18-42
	OTI_SC_6.3
	1
	-1.03
	0.625
	U-TH
	4.86
	4.86
	0.010
	4.80
	Porites
	IS
	This Study

	AN14-12
	OTI_SC_06.4
	1
	-1.16
	0.625
	U-TH
	4.81
	4.82
	0.012
	4.76
	Porites
	IS
	This Study

	AN14-14
	OTI_SC_07.1
	1
	-0.53
	0.625
	U-TH
	4.89
	4.89
	0.014
	4.83
	Porites
	IS
	This Study

	AN14-16
	OTI_SC_07.3
	1
	-0.95
	0.625
	U-TH
	4.93
	4.94
	0.013
	4.88
	Porites
	IS
	This Study

	NSW-317
	OTI1-2
	1
	-0.32
	0.800
	C14
	0.75
	0.38
	+138, -135
	N/A
	Acropora
	NEI
	Dechnik et al., 2015()


	OZP791
	P4
	1
	-0.57
	0.950
	AMS C14
	3.41
	3.27
	+124,-132
	N/A
	Favia? 
	IS
	Harris et al., 2015()


	OZP790
	P2
	1
	-0.63
	0.975
	AMS C14
	3.19
	2.98
	+164, -125
	N/A
	Cyphastrea
	IS
	Harris et al., 2015()


	AN14-48
	OTI_SC_22.4
	2
	-1.53
	0.057
	U-TH
	6.13
	6.13
	0.015
	6.07
	Acropora
	IS
	This Study

	AN14-46
	OTI_SC_21.4
	2
	-0.92
	0.526
	U-TH
	5.48
	5.48
	0.014
	5.42
	Isopora 
	IS
	This Study

	GX-6952
	OTI4-1F
	2
	-0.89
	0.565
	C14
	4.01
	4.02
	+396, -401
	N/A
	Porites
	IS
	Dechnik et al., 2015()


	OZP789
	A99
	2
	-0.03
	0.550
	AMS C14
	2.92
	2.70
	+199, -115
	N/A
	Favites
	IS
	Harris et al., 2015()


	AN14-44
	OTI_SC_20.3
	2
	-0.37
	0.341
	U-TH
	4.99
	5.01
	0.015
	4.95
	Acropora
	NIS
	This Study

	OZP788
	A 98(A2)
	2
	0.01
	0.746
	AMS C14
	3.90
	3.86
	+171,-174
	N/A
	Coral
	IS
	Harris et al., 2015()


	OZP785
	A01
	2
	0.13
	0.846
	AMS C14
	2.57
	2.23
	+473,-220
	N/A
	Coral
	IS
	Harris et al., 2015()


	AN18-47
	OTI_SC_15.3
	3
	-0.94
	
	U-TH
	6.21
	6.21
	0.015
	6.15
	Isopora
	IS
	This Study

	AN14-30
	OTI_SC_15.4
	3
	-1.01
	0.016
	U-TH
	6.14
	6.16
	0.012
	6.10
	Isopora
	IS
	This Study

	AN14-28
	OTI_SC_14.1
	3
	-0.31
	0.150
	U-TH
	6.51
	6.51
	0.018
	6.45
	Acropora
	IS
	This Study

	AN18-45
	OTI_SC_14.3
	3
	-0.60
	0.150
	U-TH
	6.74
	6.75
	0.020
	6.69
	Acropora
	IS
	This Study

	AN18-46
	OTI_SC_14.5
	3
	-0.76
	0.150
	U-TH
	6.84
	6.85
	0.023
	6.79
	Acropora
	IS
	This Study

	AN14-32
	OTI_SC_16.1
	3
	-0.27
	0.150
	U-TH
	1.18
	1.18
	0.007
	1.12
	Porites
	NEI
	This Study

	AN14-34
	OTI_SC_16.2
	3
	-0.60
	0.150
	U-TH
	1.16
	1.17
	0.007
	1.11
	Porites
	NEI
	This Study

	AN14-24
	OTI_SC_13.1
	3
	-0.35
	0.151
	U-TH
	0.12
	0.13
	0.003
	0.07
	Porites
	NEI
	This Study

	AN18-44
	OTI_SC_13.2
	3
	-0.46
	0.151
	U-TH
	0.13
	0.14
	0.019
	0.08
	Porites
	NEI
	This Study

	AN14-26
	OTI_SC_13.4
	3
	-0.70
	0.151
	U-TH
	4.86
	4.85
	0.016
	4.79
	Acropora
	NIS
	This Study

	AN14-36
	OTI_SC_17.1
	3
	-0.55
	0.523
	U-TH
	1.30
	1.31
	0.006
	1.25
	Porites
	IS
	This Study

	AN18-48
	OTI_SC_17.2
	3
	-0.82
	0.523
	U-TH
	1.33
	1.33
	0.007
	1.27
	Porites
	IS
	This Study

	AN14-38
	OTI_SC_17.3
	3
	-0.93
	0.523
	U-TH
	1.39
	1.41
	0.006
	1.35
	Porites
	IS
	This Study

	OZP794
	P14
	3
	-0.55
	0.610
	AMS C14
	5.44
	5.81
	+149,-155
	N/A
	Montipora
	NEI
	Harris et al., 2015()


	OZP795
	P16
	3
	-0.91
	0.999
	AMS C14
	2.18
	1.77
	+152,-127
	N/A
	Platygyra
	IS
	Harris et al., 2015()


	AN14-40
	OTI_SC_18.4
	4
	-0.52
	0.980
	U-TH
	2.39
	2.34
	0.007
	2.28
	Acropora 
	NEI
	This Study

	GX-6964
	OTI5-2C
	4
	-0.88
	0.990
	C14
	4.18
	4.25
	+425, -413
	N/A
	Acropora 
	IS
	Dechnik et al., 2015()


	AN14-42
	OTI_SC_19.1
	4
	-0.97
	0.000
	U-TH
	5.79
	5.81
	0.021
	5.75
	Acropora 
	NEI
	This Study

	WK-253
	OTI6-2
	5
	-0.78
	0.980
	C14
	5.39
	5.76
	+413, -376
	N/A
	Acropora
	IS
	Dechnik et al., 2015()


	AN14-18
	OTI_SC_08.4
	5
	-0.30
	0.675
	U-TH
	6.28
	6.24
	0.026
	6.18
	Goniopora
	IS
	This Study

	NSW-312
	OTI3-8B
	5
	-7.6
	0.598
	C14
	2.14
	1.72
	+216, -213
	N/A
	Cyphastrea
	NEI
	Dechnik et al., 2015()


	AN14-20
	OTI_SC_09.2
	5
	-0.65
	0.379
	U-TH
	6.85
	6.81
	0.015
	6.75
	Acropora
	NEI
	This Study

	AN18-43
	OTI_SC_10.4
	5
	-1.15
	0.000
	U-TH
	5.92
	5.92
	0.019
	5.86
	Favites
	IS
	This Study

	AN14-22
	OTI_SC_10.5
	5
	-1.23
	0.000
	U-TH
	5.72
	5.73
	0.018
	5.67
	Favites
	IS
	This Study

	OZP792
	P6
	-
	-0.52
	0.688
	AMS C14
	2.78
	2.52
	+168,-159
	N/A
	Isopora
	IS
	Harris et al., 2015()


	OZP793
	P7
	-
	-0.96
	0.750
	AMS C14
	2.46
	2.11
	+146,-179
	N/A
	Leptoria 
	IS
	Harris et al., 2015()


	OZP786
	A08
	-
	-0.12
	0.777
	AMS C14
	3.52
	3.40
	+148,-145
	N/A
	Porites
	IS
	Harris et al., 2015()


	OZP787
	A94
	-
	0.22
	0.835
	AMS C14
	2.87
	2.63
	+182,-123
	N/A
	Porites 
	IS
	Harris et al., 2015()


	AN18-37 
	HR_SC_1.9
	1
	-1.37
	0.4485
	U-TH
	3.93
	3.93
	0.011
	3.87
	Acropora 


	IS


	This Study

	AN14-50 
	HR_SC_1.11
	1
	-1.52
	0.000
	U-TH
	3.88
	3.88
	0.009
	3.82
	Acropora 


	NEI


	This Study

	AN14-52 
	HR_SC_02.1
	1
	-0.85
	0.446
	U-TH
	4.06
	4.01
	0.011
	3.95
	Isopora 


	NEI


	This Study

	AN18-38 
	HR_SC-2.2
	1
	-1.05
	0.000
	U-TH
	4.23
	4.23
	0.018
	4.17
	Cyphastrea


	IS


	This Study

	AN14-54 
	HR_SC_04.3
	1
	-0.85
	0.710
	U-TH
	4.93
	4.92
	0.014
	4.86
	Acropora


	NEI


	This Study

	AN18-39
	HR_SC-4.5
	1
	-0.98
	0.000
	U-TH
	5.13
	5.13
	0.016
	5.07
	Acropora


	IS


	This Study

	AN14-67 
	HR_SC_14.2
	1
	-1.31
	0.121
	U-TH
	1.14
	1.14
	0.004
	1.08
	Acropora 


	IS


	This Study

	AN18-40 
	HR_SC-9.1
	2
	-0.91
	0.000
	U-TH
	5.37
	5.35
	0.023
	5.29
	Porites


	NIS


	This Study

	AN14-60 
	HR_SC_09.3
	2
	-1.11
	0.380
	U-TH
	4.83
	4.84
	0.018
	4.78
	Porites


	IS


	This Study

	AN14-62 
	HR_SC_10.1
	2
	-1.05
	0.073
	U-TH
	4.02
	4.04
	0.010
	3.98
	Isopora


	NEI


	This Study

	AN18-41 
	HR_SC-10.3
	2
	-1.25
	0.000
	U-TH
	4.13
	4.11
	0.015
	4.05
	Platygyra


	IS


	This Study

	AN14-64 
	HR_SC_11.1
	2
	-0.71
	0.806
	U-TH
	5.24
	5.26
	0.011
	5.20
	Acropora


	NIS


	This Study

	AN14-66 
	HR_SC_12.3
	2
	-0.92
	0.580
	U-TH
	5.26
	5.26
	0.019
	5.20
	Acropora


	IS


	This Study

	AN14-56
	HR_SC_07.2
	3
	-0.71
	0.833
	U-TH
	5.64
	5.69
	0.010
	5.63
	Isopora


	IS


	This Study

	AN14-58 
	HR_SC_08.1
	3
	-0.52
	0.833
	U-TH
	5.68
	5.69
	0.012
	5.63
	Acropora 


	NEI


	This Study

	AN27-29
	HR_SC_58.3
	3
	-1.25
	0.235
	U-TH
	4.21
	3.80
	0.108
	3.93
	Acropora 


	IS


	This Study

	AN27-30
	HR_SC_58.4
	3
	-1.40
	0.235
	U-TH
	4.16
	4.16
	0.010
	4.09
	Goniopora
	IS
	This Study

	WH2-4
	H2-4
	4
	-0.80
	0.130
	U-TH
	4.21
	4.21
	0.022
	4.12


	Tabular coral


	IS


	Webb, et al 2015

	WH2-6
	H2-6
	4
	-1.5
	0.130
	U-TH
	4.89
	4.89
	0.026
	4.83


	Tabular coral
	IS
	Webb, et al 2015

	WH1-3
	H1-3
	4
	-0.65
	0.330
	U-TH
	4.46
	4.46
	0.012
	4.39


	Tabular coral
	IS
	Webb, et al 2015

	WH1-4
	H1-4
	4
	-0.88
	0.330
	U-TH
	4.48
	4.48
	0.023
	4.42


	Tabular coral
	IS
	Webb, et al 2015

	WH1-5
	H1-5
	4
	-1.3
	0.330
	U-TH
	4.46
	4.46
	0.026
	4.40


	Tabular coral
	IS
	Webb, et al 2015

	WH1-6
	H1-6
	4
	-1.65
	0.000
	U-TH
	4.44
	4.44
	0.025
	4.39


	Tabular coral
	IS
	Webb, et al 2015

	WH3-6
	H3-6
	4
	-1.35
	0.467
	U-TH
	5.15
	5.15
	0.017
	5.09


	Tabular coral
	IS
	Webb, et al 2015

	WH3-8
	H3-8
	4
	-1.5
	0.467
	U-TH
	5.03
	5.03
	0.028
	4.97


	Domal coral
	IS
	Webb, et al 2015

	WH4-3
	H4-3
	4
	-1
	0.633
	U-TH
	5.46
	5.45
	0.024
	5.39


	Domal coral
	IS
	Webb, et al 2015

	WH4-7
	H4-7
	4
	-1.4
	0.633
	U-TH
	5.46
	5.46
	0.025
	5.40


	Domal coral
	IS
	Webb, et al 2015

	WH5-7
	H5-7
	4
	-0.9
	0.800
	U-TH
	5.43
	5.43
	0.025
	5.37


	Tabular coral
	IS
	Webb, et al 2015

	WH5-10
	H5-10
	4
	-1.1
	0.800
	U-TH
	5.37
	5.36
	0.022
	5.31


	Tabular coral
	IS
	Webb, et al 2015

	WH98-2
	H98
	4
	-0.6
	0.187
	U-Th
	1.92
	1.92
	0.009
	1.86


	?


	IS


	Webb, et al 2015

	AN27-28
	HR_SC_57.1
	4
	-0.42
	0.934
	U-TH
	4.02
	4.00
	0.013
	3.93
	Acropora 


	NEI


	This Study


# IS = In-situ, NEI = Not enough information, NIS = Not in-situ

Supplemental Table 2: Recalibrated 14C dating results from previously published mid-outer platform reefs of the Northern, Central and Southern GBR. 

	Sample ID
	*Region/ Exposure
	Mid vs Outer
	Location
	Depth MSL
	Distance from crest (ratio)
	Material
	Growth position
	14C Age (yr BP)
	2( Error
	Calibrated 14C age
	Error ±2( 


	Reference

	ANUA25526
	Northern 

Exposed
	Mid
	Lizard Island
	2.85
	0.236
	Massive coral
	IS
	4637
	202
	4853
	+516, -533
	 Rees et al., 2006()


	ANUA25524


	Northern

Exposed 
	Mid
	Lizard Island
	5
	0.283
	Coral
	IS
	6289
	202
	6722
	+236, -249
	Rees et al., 2006()


	Gak-6477
	Northern 

Exposed
	Outer
	Carter
	1.2
	0.784
	Coral
	IS
	5420
	130
	5783
	+270, -321
	Hopley, 1977(, Hopley and Harvey, 1981)
 

	Gak-6480
	Northern

Exposed 
	Outer
	Carter
	1.05
	0.456


	Porites
	IS
	5800
	100
	6198
	+245, -202
	Hopley, 1977(, Hopley and Harvey, 1981)


	Gak-6482
	Northern 

Exposed
	Outer
	Carter
	1
	0.179
	Porites
	IS
	4870
	120
	5147
	+304, -296
	Hopley, 1977(, Hopley and Harvey, 1981)


	?
	Northern

Exposed 
	Outer
	Ribbon
	0.7
	0.073
	Branching coral
	IS
	5990
	100
	6400
	+198, -229
	Davies et al., 1985()


	?
	Northern

Exposed 
	Outer
	Ribbon
	2.5
	0.456
	Branching coral
	IS
	4000
	140
	4001
	+367, -386
	Davies et al., 1985()


	?
	Northern 

Exposed
	Outer
	Ribbon
	1
	0.795
	Branching coral
	IS
	1980
	90
	1526
	+211, -210
	Davies et al., 1985()


	?
	Northern 

Exposed
	Outer
	Yonge
	4
	0.260
	Branching coral
	IS
	5430
	90
	5792
	+200,-186
	Hopley, 1977()


	?
	Northern

Exposed 
	Outer
	Yonge
	4
	0.530
	Branching coral
	IS
	5010
	80
	5357
	+235,-206
	Davies et al., 1985)

	Beta 1055
	Central 

Protected
	Mid
	Britomart
	2.5
	0.873
	Porites
	IS
	5255
	65
	5608
	+154,-139
	 Johnson et al., 1984()


	Beta 1345
	Central 

Protected
	Mid
	Britomart
	1.5
	0.103
	Porites
	IS
	3120
	65
	2890
	+150,-175
	Davies et al., 1985()


	?
	Central

Exposed 
	Mid
	Stanley
	2.5
	0.410
	Branching coral
	IS
	5870
	70
	6277
	+156,-152
	Davies et al., 1985()


	?
	Central 

Exposed
	Mid
	Stanley
	1.5
	0.319
	Branching coral
	IS
	6270
	130
	6714
	+318,-316
	Davies et al., 1985()


	?
	Central 

Exposed
	Outer
	Viper
	1.5
	0.237
	Branching coral
	IS
	4600
	100
	4796
	+298,-277
	Davies et al., 1985()


	?
	Central 

Exposed
	Outer
	Viper
	1.5
	0.098
	Massive coral
	IS
	3610
	60
	3496
	+98,-93
	Davies et al., 1985()


	Gak-7838
	Central 

Protected
	Mid
	Wheeler
	3.15
	0.193
	Leptoria
	IS
	3470
	110
	3333
	+292,-276
	Hopley and Harvey, 1981()


	Gak-7841
	Central 

Protected
	Mid
	Wheeler
	2.91
	0.721
	Acropora
	IS
	4390
	100
	4536
	+267,-272
	Hopley and Harvey, 1981()


	?
	Central 

Exposed
	Outer
	Myrmidon
	3
	0.109
	Branching coral
	IS
	3760
	80
	3681
	+218,-203
	Davies et al., 1985(, Marshall, 1985)


	?
	Central

Exposed 
	Outer
	Myrmidon
	2.5
	0.511
	Branching coral
	IS
	3800
	60
	3732
	+168,-158
	Davies et al., 1985(, Marshall, 1985)


	?
	Central 

Exposed
	Outer
	Bowl
	3
	0.154
	Branching coral
	IS
	3910
	60
	3874
	+177,-181
	Davies et al., 1985()


	?
	Central 

Exposed
	Outer
	Bowl
	0.75
	0.373
	Branching coral
	IS
	3640
	60
	3528
	+150,-152
	Davies et al., 1985()


	?
	Central 

Exposed
	Outer
	Bowl
	1
	0.589
	Massive coral
	IS
	2660
	80
	2344
	+223,-264
	Davies et al., 1985()


	?
	South Central 

Exposed
	Outer
	Cockatoo
	1.5
	0.919
	Massive coral
	IS
	3747
	120
	3664
	+299,-324
	Kleypas and Hopley, 1992()


	?
	South Central 

Exposed
	Outer
	Cockatoo
	1.5
	0.509
	Massive coral
	IS
	4670
	80
	4897
	+222,-244
	Kleypas and Hopley, 1992()


	?
	South Central 

Exposed
	Outer
	Cockatoo
	3
	0.125
	Branching coral
	IS
	4993
	70
	5335
	+256,-238
	Kleypas and Hopley, 1992()


	GaK-7283
	South Central 

Protected
	Mid
	Redbill
	1.5
	0.462
	Favia
	IS
	3920
	150
	3894
	+402,-409
	Hopley et al., 1981(, Kleypas and Hopley, 1992)
 

	GaK-7280
	South Central 

Protected
	Mid
	Redbill
	1
	0.385
	Goniastrea
	IS
	4570
	150
	4754
	+368,-463
	Hopley et al., 1981(, Kleypas and Hopley, 1992)


	GaK-7288
	South Central 

Protected
	Mid
	Redbill
	3.6
	0.360
	Acropora
	IS
	6500
	150
	6985
	+360,-339
	Hopley et al., 1981(, Kleypas and Hopley, 1992)


	SUA1776
	South Central 

Exposed
	Mid
	Gable
	2.5
	0.155
	Massive coral
	IS
	6130
	110
	6555
	+257,-242
	Hopley, 1982


( ADDIN EN.CITE , Hopley et al., 2007)


	SUA1778
	South Central 

Exposed
	Mid
	Gable
	1.35
	0.418
	Massive coral
	IS
	3140
	100
	3627
	+308,-435
	Hopley, 1982


( ADDIN EN.CITE , Hopley et al., 2007)


	GX-6422
	Southern 

Protected
	Mid
	Wreck
	2.6
	0.469
	Acropora
	IS
	5150
	330
	5406
	+424,-383
	Davies and Hopley, 1983(, Dechnik et al., 2015)


	GX-361
	Southern 

Protected
	Mid
	Wreck
	2
	0.231
	Acropora
	IS
	4240
	141
	4328
	+204,-191
	Davies and Hopley, 1983(, Dechnik et al., 2015)



*Level of exposure based on Fetch data

Supplemental Table 3: Wave exposure statistics from the reefs evaluated showing the station from which wind data was obtained

	Name
	Wind Data Used
	Mean
Relative Wave 

Exposure Value
	Min. Relative Wave Exposure Value
	Max
Relative Wave

 Exposure Value

	Carter Reef
	Lizard


	0.258
	0.009
	0.633

	Yonge Reef
	
	0.272
	0.007
	0.635

	Lizard Reef
	
	0.03
	0.01
	0.072

	Ribbon No 5 Reef
	Agincourt
	0.398
	0.003
	0.764

	Gable Reef
	Hardy
	0.605
	0.373
	0.933

	Penrith Reef
	
	0.397
	0.02
	0.685

	Bushy-Redbill Reef
	
	0.131
	0
	0.224

	Cockatoo Reef 
	
	0.046
	0
	0.307

	Britomart Reef
	Myrmidon
	0.237
	0.027
	0.602

	Myrmidon Reef
	
	0.615
	0.155
	0.872

	Bowl Reef
	
	0.443
	0.036
	0.821

	Wheeler Reef
	
	0.223
	0.117
	0.291

	Viper Reef
	
	0.476
	0.129
	0.638

	Stanley Reef
	
	0.25
	0.023
	0.661

	Wreck Reef
	Heron


	0.639
	0.035
	1.038

	Heron Reef
	
	0.29
	0
	0.88

	One Tree Reef
	One Tree
	0.632
	0.051
	1.069
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