Supplementary Table 1. List of images used.

	Geologic classification
	Geographic region
	HiRISE image number

	Light-toned layered deposits
	Gale 
	ESP_030880_1750

	Light-toned layered deposits
	Gale
	PSP_007501_1750

	Light-toned layered deposits
	Gale 
	ESP_012340_1750

	Light-toned layered deposits
	Valles Marineris (VM)
	PSP_006190_1725

	Light-toned layered deposits
	Valles Marineris (VM)
	ESP_016277_1715

	Light-toned layered deposits
	Valles Marineris (VM)
	PSP_004278_1715

	Light-toned layered deposits
	Valles Marineris (VM)
	PSP_003896_1740

	Light-toned layered deposits
	Valles Marineris (VM)
	ESP_028422_1730

	Paleolake and associated deposits
	SW Melas Chasma
	PSP_007087_1700

	Paleolake and associated deposits
	SW Melas Chasma
	ESP_019508_1700

	Sedimentary deposits
	Oxia Planum
	PSP_009880_1985

	Sedimentary deposits
	Aram Dorsum
	ESP_036384_1880

	Al/Mg/Fe-phyllosilicate plains
	Mawrth
	PSP_006676_2045

	Al/Mg/Fe-phyllosilicate plains
	Mawrth
	PSP_005964_2045

	Carbonate-bearing plains
	Nili Carbonates
	ESP_038385_2020

	Carbonate-bearing plains
	Nili Carbonates
	PSP_009507_2020

	Diverse materials including sedimentary rocks
	SW of Jezero 

(“NE Syrtis”)
	ESP_015942_1980

	Diverse materials including sedimentary rocks
	SW of Jezero 

(“NE Syrtis”)
	ESP_016509_1980
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Figure S1. As for Figure 5 in the main text, but extended to show the reduction in crater abundance at small diameter due to survey incompleteness. The individual images show an incompleteness rollover at diameters ranging from 5m to 20m; to be conservative, we exclude all craters smaller than 20m.  Left panel: Crater size-frequency distribution plot showing that our results are not well fit by isochrons. Right panel: The counts from the left panel, converted using Eqn. 4 to erosion rates. In aggregate, the results are well-fit by steady exhumation at ~100 nm/yr. Gray lines are data from individual HiRISE images and bold black lines are the average across all images. 
Supplementary Table 2. Raw count data (for 2-agree craters), uncorrected for analyst undercounting. Incremental counts in sqrt(2) bins.

	Image orbit
	Bin minimum (m)

	
	3.9
	5.5
	7.8
	11
	15.6
	22.1
	31.3
	44.2
	62.5
	88.4
	125
	177
	250
	354
	500
	Count area (km2)

	PSP_003896
	56
	234
	155
	92
	28
	16
	6
	2
	1
	0
	1
	0
	0
	0
	0
	

	PSP_004278
	118
	717
	646
	310
	129
	65
	22
	8
	3
	2
	1
	0
	0
	0
	0
	58

	PSP_005964
	43
	127
	117
	73
	50
	35
	25
	14
	8
	4
	4
	1
	0
	1
	0
	58

	PSP_006190
	0
	2
	6
	10
	13
	3
	5
	0
	2
	0
	0
	0
	0
	0
	0
	25

	PSP_006676
	15
	55
	89
	77
	50
	18
	17
	13
	5
	3
	5
	2
	0
	1
	0
	17

	PSP_007087
	114
	290
	214
	107
	63
	24
	14
	6
	4
	3
	0
	0
	1
	0
	0
	31

	PSP_007501
	32
	263
	311
	190
	106
	66
	12
	18
	9
	7
	2
	1
	3
	1
	0
	29

	PSP_009507
	4
	46
	70
	35
	11
	7
	5
	0
	0
	0
	0
	0
	0
	0
	0
	55

	PSP_009880
	4
	76
	238
	408
	358
	204
	98
	64
	37
	13
	11
	4
	1
	0
	0
	12

	ESP_012340
	19
	121
	77
	47
	34
	18
	6
	2
	3
	3
	1
	0
	0
	0
	0
	28

	ESP_015942
	146
	180
	117
	59
	15
	5
	6
	2
	7
	5
	5
	1
	1
	1
	0
	25

	ESP_016277
	17
	174
	192
	155
	82
	33
	17
	7
	0
	1
	2
	0
	0
	0
	0
	19

	ESP_016509
	39
	268
	147
	55
	24
	12
	7
	5
	2
	4
	0
	0
	0
	1
	0
	28

	ESP_019508
	50
	120
	99
	71
	24
	19
	6
	6
	1
	0
	0
	0
	0
	0
	0
	27

	ESP_028422
	246
	426
	287
	129
	70
	31
	8
	2
	0
	0
	0
	1
	0
	0
	0
	13

	ESP_030880
	97
	128
	94
	67
	47
	21
	17
	11
	8
	2
	2
	0
	0
	1
	0
	37

	ESP_036384
	60
	272
	353
	286
	159
	101
	35
	17
	10
	5
	5
	1
	0
	0
	0
	28

	ESP_038385
	0
	4
	48
	117
	72
	41
	13
	5
	3
	1
	2
	1
	1
	0
	0
	17

	TOTAL
	1060
	3503
	3260
	2288
	1335
	719
	319
	182
	103
	53
	41
	12
	7
	6
	0
	38


