Low-Temperature Aqueous Alteration of Chondrites, Section 9 Chronology, Table S3

Initial 53Mn/55Mn ratios and absolute ages of carbonate minerals in CR, CM, CI, and ungrouped carbonaceous chondrites and Ryugu samples.  
	Sample
	Meteorite group
	Mineral
	(53Mn/55Mn)0 (×10-6)
	2
	Absolute age (Ma)
	er. +
	er. -
	tCAI (Myr)
	Standard
	Ref

	QUE 93005
	CM
	dolomite (dominant), calcite
	4.1
	1.2
	4564.2
	1.4
	1.9
	3.1
	SC olivine
	[1]

	ALH 83100
	CM
	dolomite
	5.1
	1.7
	4565.3
	1.5
	2.2
	2.0
	SC olivine
	[1]

	Murchison
	CM
	calcite
	2.66
	0.79
	4561.8
	1.4
	1.9
	5.5
	Syn calcite
	[2]

	Y-791198
	CM
	calcite
	3.40
	0.74
	4563.2
	1.1
	1.3
	4.1
	Syn calcite
	[2]

	ALH 83100
	CM
	dolomite
	2.79
	0.47
	4562.1
	0.8
	1.0
	5.2
	Syn calcite
	[2]

	Sayama
	CM
	dolomite
	3.38
	0.40
	4563.1
	0.6
	0.7
	4.2
	Syn calcite
	[2]

	QUE 93005
	CM
	dolomite
	4.37
	0.19
	4564.5
	0.2
	0.2
	2.8
	Syn diopside
	[3]

	Sutter's Mill
	CM
	dolomite
	3.42
	0.86
	4563.2
	1.2
	1.5
	4.1
	Syn calcite
	[4]

	LON 94101*
	CM
	calcite
	4.80
	6.60
	4565.0
	4.6
	-
	2.3
	Syn calcite
	[5]

	Kaidun1
	CM clast in C ung.
	calcite
	4.66
	1.20
	4564.8
	1.2
	1.6
	2.5
	Syn calcite
	[5]

	Kaidun1_apr
	CM clast in C ung.
	calcite
	3.84
	0.78
	4563.8
	1.0
	1.2
	3.5
	Syn calcite
	[5]

	Kaidun1 combo
	CM clast in C ung.
	calcite
	3.44
	0.62
	4563.2
	0.9
	1.1
	4.1
	Syn calcite
	[5]

	NWA 7542A*
	CM clast in eucrite
	calcite
	2.02
	6.40
	4560.4
	7.6
	-
	6.9
	Syn calcite
	[5]

	PRA 04401
	CM clast in howardite
	calcite
	6.53
	4.10
	4566.6
	2.6
	5.3
	0.7
	Syn calcite
	[5]

	PRA 04402*
	CM clast in howardite
	calcite
	1.40
	6.70
	4558.4
	9.4
	-
	8.9
	Syn calcite
	[5]

	Jbilet Winselwan
	CM heated
	calcite
	4.51
	1.06
	4564.7
	1.1
	1.4
	2.6
	Syn calcite
	[6]

	
	
	
	
	
	
	
	
	
	
	

	Isheyevo
	hydrated clast in CH/CB
	dolomite
	2.30
	0.31
	4561.1
	0.7
	0.8
	6.2
	Syn calcite
	[7]

	Renazzo N1127
	CR
	calcite
	3.6
	2.7
	4563.5
	3.0
	7.4
	3.8
	Syn calcite
	[8]

	Renazzo N1126
	CR
	dolomite
	3.1
	1.4
	4562.7
	2.0
	3.2
	4.6
	Syn calcite
	[8]

	GRO 95577
	CR
	calcite
	0.79
	0.28
	4555.3
	1.6
	2.3
	12.0
	Syn calcite
	[8]

	Orgueil, Ivuna*
	CI
	dolomite
	1.99
	0.16
	4560.3
	0.4
	0.4
	7.0
	Unknown
	[9]

	Orgueil A-9
	CI
	dolomite
	4.66
	0.47
	4564.8
	0.5
	0.6
	2.5
	SC olivine and syn glass(es)
	[10]

	Orgueil B-13
	CI
	dolomite
	4.16
	0.14
	4564.2
	0.2
	0.2
	3.1
	SC olivine and syn glass(es)
	[10]

	Orgueil A-4
	CI
	dolomite
	3.85
	0.17
	4563.8
	0.2
	0.2
	3.5
	SC olivine and syn glass(es)
	[10]

	Orgueil B-8
	CI
	dolomite
	3.67
	0.32
	4563.6
	0.4
	0.5
	3.7
	SC olivine and syn glass(es)
	[10]

	Orgueil A-9
	CI
	breunnerite
	3.37
	0.06
	4563.1
	0.1
	0.1
	4.2
	SC olivine and syn glass(es)
	[10]

	Orgueil B-13
	CI
	breunnerite
	3.34
	0.19
	4563.1
	0.3
	0.3
	4.2
	SC olivine and syn glass(es)
	[10]

	Orgueil OC-3-4
	CI
	breunnerite
	3.23
	0.20
	4562.9
	0.3
	0.3
	4.4
	SC olivine and syn glass(es)
	[10]

	Orgueil OC-1
	CI
	breunnerite
	2.47
	0.18
	4561.4
	0.4
	0.4
	5.9
	SC olivine and syn glass(es)
	[10]

	Orgueil B-19
	CI
	breunnerite
	2.12
	0.18
	4560.6
	0.4
	0.5
	6.7
	SC olivine and syn glass(es)
	[10]

	Orgueil
	CI
	dolomite
	3.24
	0.44
	4562.9
	0.7
	0.8
	4.4
	Syn calcite
	[11]

	Orgueil young grain
	CI
	dolomite
	0.40
	0.31
	4551.7
	3.1
	8.0
	15.6
	Syn calcite
	[11]

	Ivuna
	CI
	dolomite
	2.64
	0.39
	4561.8
	0.7
	0.9
	5.5
	Syn calcite
	[11]

	Orgueil Breun-25
	CI
	breunnerite
	5.28
	0.47
	4565.5
	0.5
	0.5
	1.8
	Carbs with imp-Cr
	[12]

	Orgueil Breun-33
	CI
	breunnerite
	2.96
	0.60
	4562.4
	1.0
	1.2
	4.9
	Carbs with imp-Cr
	[12]

	Ivuna
	CI
	dolomite
	2.78
	0.51
	4562.1
	0.9
	1.1
	5.2
	Syn calcite
	[5]

	Alais
	CI
	dolomite
	3.68
	0.64
	4563.6
	0.9
	1.0
	3.7
	Syn calcite
	[5]

	Orgueil
	CI
	dolomite
	3.13
	0.84
	4562.7
	1.3
	1.7
	4.6
	Syn calcite
	[5]

	Ivuna
	CI
	dolomite
	3.14
	0.28
	4562.7
	0.5
	0.5
	4.6
	Syn calcite
	[13]

	Kaidun cavity-5
	CI clast in C ung.
	dolomite
	5.2
	1.1
	4565.4
	1.0
	1.3
	1.9
	SC olivine and syn glass(es)
	[14]

	Kaidun 3.10.i-2
	CI clast in C ung.
	dolomite
	4.6
	1.3
	4564.8
	1.3
	1.8
	2.5
	SC olivine and syn glass(es)
	[14]

	Kaidun 3.10.i-3
	CI clast in C ung.
	dolomite
	4.20
	0.43
	4564.3
	0.5
	0.6
	3.0
	SC olivine and syn glass(es)
	[14]

	Kaidun (2)
	C1 clast in C ung.
	dolomite
	2.89
	0.41
	4562.3
	0.7
	0.8
	5.0
	Syn calcite
	[5]

	Tagish Lake
	C ung.
	dolomite
	3.16
	0.69
	4562.8
	1.1
	1.3
	4.5
	Syn calcite
	[11]

	Flensburg
	C ung.
	calcite
	4.43
	0.80
	4564.6
	0.9
	1.1
	2.7
	Syn calcite
	[15]

	Flensburg
	C ung.
	dolomite
	4.50
	1.08
	4564.6
	1.2
	1.5
	2.7
	Syn calcite
	[15]

	
	
	
	
	
	
	
	
	
	
	

	Ryugu A0058
	CI-like
	dolomite
	2.55
	0.35
	4561.6
	0.7
	0.8
	5.7
	Syn calcite
	[13]

	Ryugu A0037
	CI-like
	dolomite
	6.80
	0.50
	4566.9
	0.4
	0.4
	0.4
	Carbs with imp-Cr
	[16]

	Ryugu A0060
	CI-like
	dolomite (dominant), breunnerite, calcite
	6.10
	0.90
	4566.3
	0.7
	0.9
	1.0
	Carbs with imp-Cr
	[16]

	Ryugu A0022, A0033, C0008
	CI-like
	dolomite
	4.14
	0.68
	4564.2
	0.8
	1.0
	3.1
	Syn calcite
	[17]


SC denotes San Carlos, Syn denotes synthetic, Carbs denotes carbonates, imp-Cr denotes implanted chromium
*Data are not shown in Figure S9.1.
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