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Supplementary Figure 1: Evidence of increased sediment accumulation at the base of dune slipface after fire. (a) Episodic sediment transport initiated by the Freshwater Road Fire on the 0.5 ka dune looking up to dune crest. (b) Close-up image of the 0.1 m deposit with camera lens for reference. (c) Charcoal particle obtained at the deposit.
[image: Diagram  Description automatically generated]
Supplementary Figure 2: Site location. (a) Satellite imagery of the Cooloola Sand Mass (CSM) with areas of interest. (b) Close-up of the Holocene dune mapped dune units from Patton et al. (2019) and the four dunes used in this study (white stars). Note, a slope DEM was placed above the dune units at 70% transparency to help highlight dune the topography.
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Supplementary Figure 3: Images of the locations used as a cross-site comparisons in this study, see Fig. 1b for exact locations. (a) The CSM dry sclerophyll forest near our dune foot-slope deposits, (b) Rainbow Beach patterned fen complexes on Cooloola, (c) Swallow Lagoon on Minjerribah (North Stradbroke Island) and (d) Lake Allom on K’gari (Fraser Island). Photo credits: (b) Kevin Welsh, (c) John Tibby, and (d) Queensland National Parks Service.
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Supplementary Figure 4: Charcoal accumulation rates (CHAR) for size classes 355 μm-2 mm (solid line), 250-355 μm (dashed line), and 180-250 μm (dotted line) for the (a) 0.5 ka, (b) 2 ka, (c) 5 ka, and (d) 10 ka dune depositional sites. The x-axis for the panels differs so that variability in CHAR trends with age can be observed. Charcoal layers identified in the profile face are indicated with a band of black dots and labelled (CL) and shaded areas are the inferred timing of increased fire activity identified in Fig. 5. An important note is that trends are consistent between size classes and sites.
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Supplementary Figure 5: Summary figure of data collected in the 0.5 ka Dune. 
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Supplementary Figure 6: Summary figure of data collected in the 2 ka Dune. 
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Supplementary Figure 7: Summary figure of data collected in the 5 ka Dune. 
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Supplementary Figure 8: Summary figure of data collected in the 10 ka Dune.

Supplementary Table 1: All modelled ages used in this study generated from age–depth models, see Table 1 and Fig. 4. In this study, we utilize the median age for the mid-point of each sampling interval when placing charcoal concentrations and CHAR with time.a
	Sampled depth interval (cm)
	Modelled cal. age ranges for each sample interval (cal yr BP)b
	Mid-point depth (cm)
	Modelled cal ages (95% confidence interval) (cal yr BP)

	
	
	
	
	

	0.5 ka Dune
	

	0-5
	-69 to -55
	-2.5
	-63 (-69 to -50)
	

	5-10
	-55 to -37
	-7.5
	-47 (-64 to -17)
	

	10-20
	-37 to -3
	-15
	-20 (-49 - 18)
	

	20-30
	-3-23
	-25
	11 (-4 - 49)
	

	30-40
	23-46
	-35
	34 (6 - 75)
	

	40-50
	46-68
	-45
	59 (17 - 102)
	

	50-60
	68-87
	-55
	77 (30 - 125)
	

	60-70
	87-106
	-65
	96 (45 - 147)
	

	70-80
	106-126
	-75
	116 (60 - 169)
	

	80-90
	126-146
	-85
	136 (76 - 189)
	

	90-100
	146-166
	-95
	156 (93 - 210)
	

	100-110
	166-188
	-105
	177 (109 - 229)
	

	110-120
	188-209
	-115
	198 (126 - 248)
	

	120-130
	209-231
	-125
	220 (143 - 266)
	

	130-140
	231-254
	-135
	242 (161 - 283)
	

	140-150
	254-274
	-145
	266 (178 - 300)
	

	2 ka Dune
	

	0-5
	-69-3
	-2.5
	-40 (-67 - 13)
	

	5-10
	3-107
	-7.5
	47 (-38 - 173)
	

	10-20
	107-309
	-15
	211 (45 - 356)
	

	20-30
	309-494
	-25
	398 (299 - 463)
	

	30-40
	494-592
	-35
	575 (512 - 598)
	

	40-50
	592-619
	-45
	608 (555 - 633)
	

	50-60
	619-644
	-55
	631 (593 - 662)
	

	60-70
	644-692
	-65
	680 (639 - 712)
	

	70-80
	692-718
	-75
	703 (680 - 751)
	

	80-90
	718-745
	-85
	732 (698 - 774)
	

	90-100
	745-770
	-95
	757 (720 - 796)
	

	100-110
	770-791
	-105
	780 (745 - 814)
	

	110-120
	791-810
	-115
	801 (765 - 836)
	

	120-130
	810-828
	-125
	820 (791 - 855)
	

	130-140
	828-845
	-135
	837 (806 - 873)
	

	140-150
	845-862
	-145
	853 (822 - 890)
	

	150-175
	862-904
	-162.5
	882 (850 - 916)
	

	175-200
	904-957
	-187.5
	927 (894 - 964)
	

	200-225
	957-1031
	-212.5
	991 (937 - 1038)
	

	225-250
	1031-1117
	-237.5
	1058 (998 - 1163)
	

	5 ka Dune
	

	0-5
	-69 to -1
	-2.5
	-42 (-66 - 22)
	

	5-10
	-1-93
	-7.5
	39 (-43 - 185)
	

	10-20
	93-263
	-15
	180 (30 - 347)
	

	20-30
	263-834
	-25
	354 (184 - 456)
	

	30-40
	834-1308
	-35
	1203 (1085 - 1282)
	

	40-50
	1308-1462
	-45
	1425 (1282 - 1661)
	

	50-60
	1462-1627
	-55
	1502 (1361 - 1811)
	

	60-70
	1627-1911
	-65
	1765 (1521 - 2060)
	

	70-80
	1911-2104
	-75
	2056 (1732 - 2211)
	

	80-90
	2104-2187
	-85
	2148 (1875 - 2275)
	

	90-100
	2187-2253
	-95
	2221 (2039 - 2323)
	

	100-110
	2253-2333
	-105
	2296 (2178 - 2392)
	

	110-120
	2333-2406
	-115
	2370 (2263 - 2461)
	

	120-130
	2406-2484
	-125
	2445 (2358 - 2533)
	

	130-140
	2484-2553
	-135
	2523 (2410 - 2605)
	

	140-150
	2553-2613
	-145
	2582 (2459 - 2673)
	

	150-175
	2613-2746
	-162.5
	2696 (2555 - 2752)
	

	175-200
	2746-2828
	-187.5
	2783 (2741 - 2854)
	

	200-225
	2828-2932
	-212.5
	2868 (2811 - 2990)
	

	225-250
	2932-3106
	-237.5
	3009 (2889 - 3180)
	

	250-275
	3106-3336
	-262.5
	3218 (3031 - 3446)
	

	10 ka Dune
	

	0-5
	-69-15
	-2.5
	-36 (-66 - 52)
	

	5-10
	15-131
	-7.5
	60 (-36 - 265)
	

	10-20
	131-327
	-15
	239 (56 - 406)
	

	20-30
	327-861
	-25
	421 (308 - 493)
	

	30-40
	861-1752
	-35
	1364 (789 - 1722)
	

	40-50
	1752-1856
	-45
	1806 (1685 - 1880)
	

	50-60
	1856-2037
	-55
	1905 (1834 - 1998)
	

	60-70
	2037-2235
	-65
	2174 (2105 - 2271)
	

	70-80
	2235-2513
	-75
	2284 (2225 - 2524)
	

	80-90
	2513-2911
	-85
	2823 (2445 - 3699)
	

	90-100
	2911-3392
	-95
	3008 (2849 - 3960)
	

	100-110
	3392-4472
	-105
	3929 (3269 - 4666)
	

	110-120
	4472-5123
	-115
	4982 (4285 - 5358)
	

	120-130
	5123-5381
	-125
	5273 (4775 - 5500)
	

	130-140
	5381-5547
	-135
	5480 (5158 - 5655)
	

	140-150
	5547-5677
	-145
	5615 (5341 - 5805)
	

	150-175
	5677-5997
	-162.5
	5839 (5641 - 6010)
	

	175-200
	5997-6220
	-187.5
	6123 (6011 - 6235)
	

	200-225
	6220-6415
	-212.5
	6312 (6230 - 6425)
	

	225-250
	6415-6689
	-237.5
	6553 (6442 - 6688)
	


a Age calibration was performed using the Southern Hemisphere calibration curve (SHCal20; Hogg et al., 2020) extended to recent time using the post-bomb atmospheric calibration curve for Southern Hemisphere zone 1–2 (Bomb22SH1-2; Hua et al., 2022), and modeled ages were produced using rbacon (Blaauw and Christen, 2011) in R (R Core Team, 2022).
b Median ages for the minimum and maximum sampled depth interval, respectively.
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[bookmark: _Hlk128646671]Supplementary Figure 9: Macro-Charcoal records (black areas) and micro-charcoal records (grey areas) from (a) the dune foot-slope deposits on the CSM, (b) Lake Allom on K’gari (Donders et al., 2006), and (c) Swallow Lagoon on Minjerribah (Mariani et al., 2019) versus major phases of dune emplacement (orange areas) (Patton et al., 2019; 2022).  The same four Holocene dune emplacement phases have been mapped along the coastline of the SE Queensland dune fields (Patton et al., 2019) and their ages have been determined through OSL dating and empirical relationships (Ellerton et al., 2020; Patton et al., 2022). We observe that the timing of dune emplacement is inversely related to CHAR peaks, which may reflect the inability of fire to penetrate through active dune fields. 
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