Table 1: Modal Mineralogy of Enon

	Mineral Phase
	Modal Abundance in vol.%

	LCP
	34.6

	HCP
	4.7

	Olivine
	10.4

	Feldspar
	7.5

	Metal
	23.5

	Sulfide
	17.6

	Whitlockite
	0.5

	Schreibersite
	0.8

	Chromite
	0.5

	Graphite
	-

	Total
	100.1




HCP = high-calcium pyroxene; LCP = low-calcium pyroxene
Mayne et al. A primitive chondrite from early melting of the IIIAB iron parent body. Geochimica et Cosmochimica Acta.


Table 2: Average composition measured for all silicate phases

	
	Enon
	St Dev.
	
	Enon
	St Dev.
	
	Enon
	St Dev.
	
	Enon
	St Dev.

	SiO2
	54.4
	0.21
	
	56.7
	2.39
	
	63.7
	0.59
	
	41.0
	0.24

	Al2O3
	0.76
	0.02
	
	0.30
	0.05
	
	22.1
	0.32
	
	0.01
	0.02

	Cr2O3
	1.27
	0.06
	
	0.30
	0.05
	
	0.01
	0.01
	
	0.04
	0.15

	FeO
	2.51
	0.21
	
	6.73
	0.55
	
	0.43
	0.79
	
	7.23
	0.64

	MnO
	0.30
	0.02
	
	0.48
	0.02
	
	0.01
	0.01
	
	0.43
	0.02

	MgO
	18.3
	0.16
	
	34.6
	2.14
	
	0.06
	0.37
	
	51.8
	0.63

	CaO
	21.3
	0.15
	
	0.98
	0.19
	
	3.29
	0.07
	
	0.01
	0.01

	Na2O
	0.67
	0.02
	
	0.01
	0.01
	
	9.32
	0.15
	
	0.00
	0.00

	K2O
	0.00
	0.00
	
	0.00
	0.00
	
	1.04
	0.12
	
	0.00
	0.00

	Total
	99.46
	0.28
	
	100.11
	0.33
	
	99.98
	0.35
	
	100.52
	0.28

	
	
	
	
	
	
	
	
	
	
	
	

	Si
	1.97
	
	
	1.96
	
	
	2.83
	
	
	0.99
	

	Al
	0.03
	
	
	0.01
	
	
	1.16
	
	
	0.00
	

	Cr
	0.04
	
	
	0.01
	
	
	0.00
	
	
	0.00
	

	Fe
	0.08
	
	
	0.20
	
	
	0.02
	
	
	0.15
	

	Mn
	0.01
	
	
	0.01
	
	
	0.00
	
	
	0.01
	

	Mg
	0.99
	
	
	1.79
	
	
	0.00
	
	
	1.86
	

	Ca
	0.83
	
	
	0.04
	
	
	0.16
	
	
	0.00
	

	Na
	0.05
	
	
	0.00
	
	
	0.80
	
	
	0.00
	

	K
	0.00
	
	
	0.00
	
	
	0.06
	
	
	0.00
	

	Total
	3.99
	
	
	4.02
	
	
	5.02
	
	
	3.01
	

	
	
	
	
	
	
	
	
	
	
	
	

	Wo
	43.7
	
	Wo
	1.8
	
	An
	15.4
	
	Fo
	92.7
	

	En
	52.2
	
	En
	88.5
	
	Ab
	78.8
	
	Fa
	7.3
	

	Fs 
	4.0
	
	Fs 
	9.7
	
	Or
	1.0
	
	
	
	





Table 3: Average compositions measured for chromite, taenite, and kamacite

	 
	Chromite
	 
	 
	Taenite Cores
	Taenite Rims

	 
	Average
	St Dev.
	
	 
	Average
	St Dev.
	Average
	St Dev.

	SiO2
	0.02
	0.01
	
	P
	0.03
	0.02
	0.02
	0.01

	TiO2
	0.93
	0.08
	
	Cr
	0.00
	0.00
	0.01
	0.01

	P2O5
	0.01
	0.01
	
	Fe
	79.6
	2.59
	71.0
	2.52

	Al2O3
	4.62
	0.46
	
	Co
	0.25
	0.03
	0.16
	0.02

	Cr2O3
	65.2
	0.62
	
	Ni
	20.0
	2.66
	28.8
	2.60

	FeO
	17.2
	0.12
	
	Cu
	0.04
	0.02
	0.07
	0.01

	MnO
	1.83
	0.21
	
	Total
	100.00
	0.52
	100.06
	0.54

	MgO
	9.18
	0.22
	
	
	
	
	
	

	NiO
	0.02
	0.02
	
	 
	Kamacite
	
	

	CaO
	0.01
	0.01
	
	 
	 
	St Dev.
	
	

	Total
	99.07
	0.30
	
	P
	0.11
	0.02
	
	

	
	
	
	
	Cr
	0.00
	0.00
	
	

	Si
	0.00
	
	
	Fe
	92.1
	0.31
	
	

	Ti
	0.02
	
	
	Co
	0.49
	0.02
	
	

	P
	0.00
	
	
	Ni
	7.21
	0.15
	
	

	Al
	0.19
	
	
	Cu
	0.01
	0.01
	
	

	Cr
	1.77
	
	
	Total
	99.96
	0.24
	
	

	Fe
	0.49
	
	
	
	
	
	
	

	Mn
	0.05
	
	
	
	
	
	
	

	Mg
	0.47
	
	
	
	
	
	
	

	Ni
	0.00
	
	
	
	
	
	
	

	Ca
	0.00
	
	
	
	
	
	
	

	Total
	3.00
	 
	 
	 
	 
	 
	 
	 





Table 4: LA-ICP-MS analyses of kamacite and taenite (in μg/g)

	 
	Re
	Os
	W
	Ir
	Mo
	Ru
	Pt
	Rh
	Co
	Ni
	Pd
	Au
	Cu
	P
	Ga
	Ge

	Kamacite
	0.22
	2.61
	0.71
	2.64
	1.00
	3.48
	5.18
	0.70
	4433.44
	67512
	5.24
	0.30
	
	912
	19.3
	13.8

	
	0.21
	2.21
	0.72
	2.73
	0.91
	1.97
	4.61
	0.55
	4842.16
	65139
	5.02
	0.35
	122
	998
	20.1
	14.1

	
	0.13
	2.23
	0.84
	2.93
	0.49
	3.93
	4.62
	0.74
	4765.70
	64479
	7.29
	0.39
	
	1015
	21.9
	12.7

	
	0.28
	2.40
	0.74
	2.43
	1.10
	3.47
	4.95
	0.76
	4161.79
	62447
	4.00
	0.28
	73
	1032
	21.7
	17.3

	
	0.21
	2.48
	0.78
	2.76
	1.03
	3.13
	5.65
	0.76
	4772.85
	68566
	4.98
	0.38
	129
	770
	16.8
	12.9

	
	0.22
	2.64
	0.84
	2.67
	1.17
	3.78
	5.44
	0.70
	5133.77
	67121
	4.92
	0.39
	86
	1041
	21.2
	13.7

	
	0.25
	2.92
	0.73
	3.12
	1.49
	2.93
	7.00
	0.90
	5201.67
	65191
	6.05
	0.39
	122
	784
	19.5
	15.8

	
	0.20
	2.20
	0.61
	2.25
	0.83
	2.61
	4.46
	0.61
	3921.13
	51636
	4.47
	0.27
	60
	624
	13.8
	10.7

	Taenite
	0.23
	2.36
	0.83
	2.80
	1.97
	6.58
	4.96
	1.07
	2773.01
	185744
	12.00
	0.51
	99
	 
	22.4
	14.1

	
	0.27
	2.45
	0.90
	2.57
	2.20
	6.50
	5.97
	1.13
	2368.63
	142934
	12.57
	0.58
	297
	256
	21.1
	12.2

	
	0.20
	2.24
	0.62
	2.42
	1.33
	5.38
	5.08
	1.05
	2178.68
	138588
	10.54
	0.48
	289
	204
	18.2
	11.0

	
	0.21
	2.44
	0.69
	2.31
	1.51
	7.71
	6.37
	1.18
	2053.29
	221140
	17.36
	0.78
	188
	265
	39.4
	15.9

	Av K
	0.21
	2.46
	0.75
	2.69
	1.00
	3.16
	5.24
	0.71
	4654.06
	64011
	5.25
	0.34
	99
	897
	19.3
	13.9

	Av T
	0.23
	2.37
	0.76
	2.53
	1.75
	6.54
	5.60
	1.11
	2343.40
	172102
	13.12
	0.59
	218
	242
	25.3
	13.3





Table 5: Modal abundance of silicate minerals in Enon and Puente del Zacate compared to mesosiderites

	 
	LCP
	HCP
	Total Px.
	Olivine
	Plagioclase

	Enon
	60.5
	8.2
	68.7
	18.2
	13.1

	Puente Del Zacate
	58.8
	8.0
	66.8
	17.6
	15.6

	ALH 77219
	80.5
	1.5
	82.0
	4.3
	13.7

	Barea
	59.8
	3.6
	63.4
	2.5
	34.2

	Bondoc
	82.3
	0.5
	82.8
	0.5
	16.7

	Budulan
	75.4
	2.8
	78.2
	0.0
	21.8

	Chinguetti
	85.4
	0.0
	85.4
	2.2
	12.4

	Clover springs
	56.8
	6.2
	63.0
	0.9
	36.1

	Crab Orchard
	53.8
	3.0
	56.8
	1.2
	42.0

	Dalgarange
	58.7
	1.8
	60.5
	2.7
	36.8

	Dyarrl Island
	55.6
	4.9
	60.5
	0.0
	39.5

	Emery
	54.4
	2.9
	57.3
	4.5
	38.2

	Estherville
	64.3
	3.9
	68.2
	2.4
	29.4

	Hainholz
	65.4
	0.1
	65.5
	1.7
	32.8

	Lowicz
	67.3
	4.3
	71.6
	0.7
	27.7

	Mincy
	78.1
	2.2
	80.4
	0.7
	18.9

	Morristown
	56.3
	4.6
	60.9
	6.6
	32.5

	Mt. Padbury
	68.3
	3.0
	71.2
	2.2
	26.6

	Patwar
	59.7
	3.7
	63.4
	1.9
	34.7

	Pinnaro
	56.9
	1.6
	58.4
	2.0
	39.6

	Simondium
	65.4
	0.3
	65.7
	0.4
	33.8

	Vaca muerta
	59.8
	2.3
	62.1
	1.6
	36.3

	Veramin
	72.8
	0.0
	72.8
	5.8
	21.3



1Data for mesosiderites taken from Prinz et al. (1980)
2 Modal abundances given here are calculated by renormalizing data for olivine, plagioclase, and pyroxene to 100% allow datasets to be compared


Table 6: The composition of kamacite and taenite in Enon, with bulk S (11.2 wt.%) calculated from the modal abundance of troilite in the sample, compared to the bulk composition for the IIIAB core (8, 9, and 10 wt.% S) modeled by Chabot and Zhang (2022)

	Element
	CI
	Condensation T (K), Wood et al. (2019)
	8 wt.% S
	9 wt.% S
	10 wt.% S
	Enon Kamaciteb
	Enon Taeniteb

	Os (ppm)
	0.493
	1806
	3.6
	3.4
	3.5
	2.5
	2.4

	W (ppm)
	0.096
	1736
	0.73
	0.66
	0.59
	0.75
	0.76

	Re (ppb)
	39.3
	1736
	379
	358
	351
	214
	228

	Ir (ppm)
	0.469
	1566
	3
	3.7
	2.8
	2.7
	2.5

	Ru (ppm)
	0.686
	1533
	5.8
	5.7
	5.5
	3.2
	6.5

	Pt (ppm)
	0.947
	1370
	7.4
	6.7
	6
	5.2
	5.6

	Ni (wt%)
	1.08
	1363
	7.36
	7.27
	7.38
	6.40
	17.21

	Co (wt%)
	0.051
	1354
	0.41
	0.39
	0.38
	0.47
	0.23

	P (wt%)
	0.097
	1287
	0.35
	0.30
	0.30
	0.90
	0.24

	Fe (wt%)
	18.5
	1138
	83.9
	83.0
	81.9
	83.2
	83.2

	Cu (ppm)
	131
	1034
	239
	248
	268
	99
	218

	Ga (ppm)
	9.71
	1010
	14.6
	13.6
	12.8
	19.3
	25.3

	Au (ppm)
	0.146
	967
	0.90
	0.87
	0.86
	0.34
	0.59

	Ge (ppm)
	32.6
	830
	29.3
	27.1
	25.6
	13.9
	13.3

	S (wt%)
	5.35
	672
	8
	9
	10
	11.2
	11.2



aModeled values for the 8, 9, and 10 wt% S models for the bulk composition of the IIIAB core are from Chabot and Zhang (2022)
bAs one bulk S value was calculated for Enon (see methods), it is applied to both taenire and kamacite here
