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[image: ]Figure S1: Electron microprobe analysis points on an unreacted polished andradite thick-section. Wo=wollastonite, D1 and D2= diopside, and G1-4=garnet. Points G5-8 in Suppl. Table 1 below were taken on a different spot on the unreacted andradite surface.















Table S1: Electron microprobe analysis of the unreacted andradite thick-section
	
	Wollastonite
	Diopside
	Garnet

	
	Wo 
	D1
	D2
	G1
	G2
	G3
	G4
	G5
	G6
	G7
	G8

	MgO
	12.90
	10.29
	10.24
	0.03
	0.01
	0.03
	0.03
	0.04
	0.04
	0.03
	0.05

	K2O
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	TiO2
	0.00
	0.08
	0.00
	0.00
	0.09
	0.00
	0.35
	0.01
	0.15
	0.09
	0.16

	Na2O
	0.13
	0.17
	0.10
	0.00
	0.00
	0.06
	0.01
	0.02
	0.00
	0.00
	0.01

	P2O5
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	FeO
	7.29
	11.71
	11.50
	17.18
	18.59
	18.38
	15.88
	13.63
	13.47
	14.41
	16.41

	F
	0.00
	0.07
	0.00
	0.00
	0.00
	0.02
	0.00
	0.00
	0.00
	0.00
	0.01

	Al2O3
	1.20
	0.26
	0.25
	9.98
	8.05
	8.13
	10.47
	12.56
	12.93
	12.15
	10.65

	CaO
	25.64
	25.86
	26.05
	36.01
	36.63
	36.79
	34.90
	36.02
	34.15
	36.28
	36.89

	MnO
	0.53
	1.41
	1.28
	0.69
	0.67
	0.64
	0.78
	0.70
	0.76
	0.85
	0.69

	SiO2
	52.44
	52.96
	52.46
	37.99
	37.57
	37.43
	38.06
	38.23
	38.70
	38.19
	37.65

	Ta2O5
	0.09
	0.00
	0.00
	0.11
	0.00
	0.00
	0.00
	0.03
	0.07
	0.06
	0.07

	Cl
	0.01
	0.00
	0.01
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00

	Cr2O3
	0.00
	0.00
	0.00
	0.02
	0.00
	0.03
	0.01
	0.00
	0.00
	0.00
	0.00

	CoO
	0.03
	0.09
	0.02
	0.03
	0.02
	0.00
	0.00
	0.00
	0.03
	0.03
	0.00

	NiO
	0.00
	0.01
	0.00
	0.01
	0.08
	0.03
	0.00
	0.00
	0.00
	0.00
	0.03

	BaO
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Total
	100.25
	102.85
	101.92
	102.04
	101.72
	101.52
	100.50
	101.24
	100.29
	102.08
	102.63


*G5-8 are from a different location on the unreacted andradite surface than shown in Suppl. Figure 1.




Table S2: Solution chemistry data
	
	Ca (mM)
	Mg (mM)
	Fe (mM)
	Si (mM)

	
	Initial
	Final
	delta
	Initial
	Final
	delta
	Initial
	Final
	delta
	Initial
	Final
	delta

	Fe-limited; No mineral Supplement
	
	
	
	
	
	
	
	
	
	

	Abiotic-1
	4.48E-02
	7.68E-02
	3.20E-02
	1.17E-02
	2.05E-02
	8.84E-03
	7.31E-05
	1.28E-04
	5.49E-05
	1.00E-02
	1.32E-02
	3.17E-03

	Abiotic-2
	4.42E-02
	5.41E-02
	9.84E-03
	1.20E-02
	1.56E-02
	3.63E-03
	5.50E-05
	1.17E-04
	6.24E-05
	9.53E-03
	1.07E-02
	1.20E-03

	Biotic-1
	4.36E-02
	5.95E-02
	1.59E-02
	1.09E-02
	3.19E-03
	-7.73E-03
	2.42E-04
	1.45E-04
	-9.67E-05
	8.69E-03
	1.27E-02
	3.99E-03

	Biotic-2
	4.46E-02
	6.54E-02
	2.08E-02
	1.19E-02
	4.01E-03
	-7.91E-03
	2.27E-04
	1.82E-04
	-4.49E-05
	4.16E-02
	1.31E-02
	-2.85E-02

	Fe-limited; Forsterite Supplement
	
	
	
	
	
	
	
	
	
	

	Abiotic-1
	4.65E-02
	6.41E-02
	1.77E-02
	1.13E-02
	3.68E-02
	2.55E-02
	9.48E-05
	1.41E-04
	4.59E-05
	1.19E-02
	2.46E-02
	1.27E-02

	Abiotic-2
	4.55E-02
	5.27E-02
	7.18E-03
	1.17E-02
	2.73E-02
	1.56E-02
	5.75E-05
	3.13E-04
	2.56E-04
	3.04E-02
	1.86E-02
	-1.18E-02

	Biotic-1
	4.21E-02
	4.95E-02
	7.39E-03
	1.06E-02
	1.44E-02
	3.74E-03
	2.29E-04
	1.51E-04
	-7.71E-05
	1.28E-02
	2.10E-02
	8.24E-03

	Biotic-2
	4.42E-02
	5.52E-02
	1.09E-02
	1.12E-02
	7.56E-03
	-3.68E-03
	2.20E-04
	1.85E-04
	-3.51E-05
	9.10E-03
	1.95E-02
	1.04E-02

	Fe-limited; Andradite Supplement
	
	
	
	
	
	
	
	
	
	

	Abiotic-1
	4.48E-02
	1.21E-01
	7.62E-02
	1.10E-02
	3.72E-02
	2.62E-02
	6.66E-05
	1.47E-04
	8.05E-05
	8.86E-03
	7.08E-02
	6.19E-02

	Abiotic-2
	4.56E-02
	5.22E-02
	6.60E-03
	1.13E-02
	1.48E-02
	3.59E-03
	6.36E-05
	2.47E-04
	1.84E-04
	8.03E-03
	1.16E-02
	3.61E-03

	Biotic-1
	4.67E-02
	8.62E-02
	3.95E-02
	1.10E-02
	8.72E-03
	-2.31E-03
	2.83E-04
	1.81E-04
	-1.02E-04
	7.98E-03
	1.76E-02
	9.61E-03

	Biotic-2
	4.58E-02
	5.23E-02
	6.49E-03
	1.08E-02
	2.03E-03
	-8.81E-03
	2.41E-04
	4.46E-04
	2.05E-04
	8.04E-03
	1.41E-02
	6.02E-03

	Fe-limited; Quartz Supplement
	
	
	
	
	
	
	
	
	
	

	Abiotic-1
	4.90E-02
	5.50E-02
	6.04E-03
	1.16E-02
	1.59E-02
	4.27E-03
	5.56E-05
	9.91E-05
	4.35E-05
	1.23E-02
	1.18E-02
	-4.89E-04

	Abiotic-2
	4.58E-02
	6.41E-02
	1.83E-02
	1.20E-02
	1.65E-02
	4.58E-03
	6.90E-05
	2.77E-03
	2.70E-03
	3.07E-02
	1.22E-02
	-1.86E-02

	Biotic-1
	4.33E-02
	6.92E-02
	2.59E-02
	1.09E-02
	6.36E-03
	-4.57E-03
	2.28E-04
	1.24E-04
	-1.04E-04
	8.96E-03
	1.39E-02
	4.91E-03

	Biotic-2
	4.23E-02
	5.44E-02
	1.21E-02
	1.09E-02
	2.55E-03
	-8.38E-03
	2.20E-04
	2.01E-04
	-1.92E-05
	9.86E-03
	1.20E-02
	2.15E-03

	Fe-limited; Multimineral Supplement
	
	
	
	
	
	
	
	
	
	

	Abiotic-1
	4.58E-02
	8.03E-02
	3.44E-02
	1.10E-02
	3.42E-02
	2.33E-02
	6.81E-05
	1.02E-04
	3.38E-05
	8.03E-03
	1.83E-02
	1.03E-02

	Abiotic-2
	4.57E-02
	6.07E-02
	1.50E-02
	1.26E-02
	2.43E-02
	1.17E-02
	7.57E-05
	1.69E-04
	9.33E-05
	9.93E-03
	1.76E-02
	7.69E-03

	Biotic-1
	4.51E-02
	8.16E-02
	3.64E-02
	1.22E-02
	1.69E-02
	4.76E-03
	2.33E-04
	1.85E-04
	-4.86E-05
	1.59E-02
	2.05E-02
	4.60E-03

	Biotic-2
	4.43E-02
	4.30E-02
	-1.36E-03
	1.15E-02
	4.65E-03
	-6.87E-03
	2.35E-04
	1.84E-04
	-5.04E-05
	2.12E-02
	1.73E-02
	-3.91E-03

	Full Nutrient Media
	
	
	
	
	
	
	
	
	
	
	

	Abiotic-1
	4.21E-02
	3.99E-02
	-2.17E-03
	1.15E-02
	6.73E-04
	-1.08E-02
	1.74E-01
	1.05E-02
	-1.64E-01
	1.03E-02
	1.14E-02
	1.05E-03

	Abiotic-2
	4.32E-02
	5.39E-02
	1.06E-02
	1.24E-02
	1.67E-02
	4.31E-03
	1.82E-01
	9.39E-03
	-1.73E-01
	1.18E-02
	1.18E-02
	5.74E-06

	Biotic-1
	3.97E-02
	5.32E-02
	1.35E-02
	1.10E-02
	1.57E-02
	4.70E-03
	1.73E-01
	5.72E-03
	-1.67E-01
	1.27E-02
	1.10E-02
	-1.73E-03

	Biotic-2
	4.14E-02
	4.83E-02
	6.89E-03
	1.15E-02
	7.45E-04
	-1.08E-02
	1.72E-01
	1.06E-02
	-1.62E-01
	1.08E-02
	1.23E-02
	1.42E-03

	Innoculum
	3.06E-02
	--
	--
	3.11E-04
	--
	--
	1.51E-02
	--
	--
	1.17E-02
	--
	--




Table S3: Algae Counts
	Experimental Condition
	
	Sample ID
	Incubation time (d)
	Cells - normal (count)
	Cells -small (count)
	Grids Counted
	Grid volume (uL)
	Formaldehyde (uL)
	dilution (DI)
	[Algae] (105 cell mL-1)
	[Algae] small ( 105 cells ml-1)
	% small

	Fe-limited
	
	No mineral-1
	30
	251
	20
	5
	0.1
	1.05
	1
	5.28
	0.04
	10.66

	Fe-limited
	
	No mineral-2
	30
	135
	10
	5
	0.1
	1.05
	1
	2.84
	0.02
	5.88

	Fe-limited
	
	Forsterite-1
	30
	260
	16
	5
	0.1
	1.05
	1
	5.47
	0.03
	5.80

	Fe-limited
	
	Forsterite-2
	30
	177
	11
	5
	0.1
	1.05
	1
	3.73
	0.02
	5.85

	Fe-limited
	
	Andradite-1
	30
	385
	34
	5
	0.1
	1.05
	1
	8.11
	0.07
	8.11

	Fe-limited
	
	Andradite-2
	30
	240
	21
	5
	0.1
	1.05
	1
	5.05
	0.04
	8.05

	Fe-limited
	
	Quartz-1
	30
	109
	13
	5
	0.1
	1.05
	1
	2.29
	0.03
	7.38

	Fe-limited
	
	Quartz-2
	30
	224
	14
	5
	0.1
	1.05
	1
	4.72
	0.03
	6.90

	Fe-limited
	
	Multi-mineral-1
	30
	117
	14
	5
	0.1
	1.05
	1
	2.46
	0.03
	10.69

	Fe-limited
	
	Multi-mineral-2
	30
	280
	10
	5
	0.1
	1.05
	1
	5.89
	0.02
	3.45

	Fe-EDTA
	
	No mineral-1
	30
	192
	12
	13
	0.004
	1.05
	1
	35.1
	0.00
	0

	Fe-EDTA
	
	No mineral-2
	30
	155
	8
	13
	0.004
	1.05
	1
	28.3
	0.00
	0

	Fe-EDTA
	
	Innoculum
	
	520
	54
	13
	0.004
	1.05
	1
	4.21
	0.00
	0

	
	
	
	
	
	
	
	
	
	
	
	
	




Table S4: Surface Area Measurements
Mineral surface area
In order to estimate the exposed surface area of the Fe-containing minerals, at least one of each replicate of the thin sections containing either andradite or forsterite was photographed with a ruler included in the image for scale. Images were imported into Adobe Photoshop and the scale of the image determined using the ruler tool, which allowed the determination of the number of pixels in a given linear distance. The number of pixels in each mineral was then determined using the color range tool, and the area in pixels converted to mm2 using the measured scale to determine surface area (Supplemental Table 2; Supplemental Figure 2).
	Experimental Condition
	Mineral Added
	Pixels in 1mm
	Pixels containing mineral
	mm2 of mineral

	
	Andradite
	
	
	

	Andradite only-biotic
	Andradite-1
	779.51
	100616
	0.17

	Andradite only-biotic
	Andradite-2
	696.11
	88290
	0.18

	Multi-mineral- biotic 
	Andradite-1
	831.65
	29873
	0.04

	Multi-mineral- abiotic
	Andradite-1
	807.53
	104553
	0.16

	Andradite only-abiotic
	Andradite-1
	698.34
	40607
	0.08

	Andradite only- abiotic
	Andradite-2
	546.44
	49296
	0.17

	
	Forsterite
	
	
	

	Forsterite only- biotic
	Forsterite-1 
	659.02
	11047
	0.03

	Forsterite only- biotic
	Forsterite-2
	580.63
	8689
	0.03

	Multi-mineral- biotic 
	Forsterite-1 
	831.65
	18472
	0.03

	Multi-mineral- abiotic 
	Forsterite-1 
	807.53
	4605
	0.01

	Forsterite only- abiotic
	Forsterite-1 
	801.98
	4674
	0.01

	Forsterite only- abiotic
	Forsterite-2
	779.17
	5402
	0.01


In all cases, surface area of andradite in the experiments was greater than forsterite by approximately an order of magnitude. Because the thick sections were generated from the same billets as the thin sections, relative relationships in surface area are also expected to be similar. 


Table S5. Calculation of prokaryote cell concentrations by flow cytometry. 
	Date analysed
	Sample ID
	Sample description
	#cell events
	# bead events
	Bead concentration
	test volume (ml)
	dilution factor
	Concentration of bacteria (cell/ml)a

	11/15/2018
	FAQCB1-F
	multi mineral
	22864
	980
	99400
	0.51
	10
	4.55E+07

	11/15/2018
	FAQCB2-F
	multi mineral
	22776
	1000
	99400
	0.51
	10
	4.44E+07

	11/15/2018
	QCB1-F
	quartz
	30285
	985
	99400
	0.51
	10
	5.99E+07

	11/15/2018
	QCB2-F
	quartz
	13643
	993
	99400
	0.51
	10
	2.68E+07

	11/1/2018
	Inoc.12.20.16 Samp 2.5.17
	Inoculum
	390
	997
	99400
	0.51
	1000
	7.62E+07

	12/6/2018
	CCB1-F
	Fe-limited control
	3743
	985
	99400
	0.51
	100
	7.41E+07

	12/6/2018
	CCB2-F
	Fe-limited control
	2421
	996
	99400
	0.51
	100
	4.74E+07

	12/6/2018
	FCB1-F
	Forsterite
	8380
	987
	99400
	0.51
	10
	1.65E+07

	12/6/2018
	FCB2-F
	Forsterite
	21244
	985
	99400
	0.51
	10
	4.20E+07

	12/13/2018
	ACB1-F
	Andradite
	35121
	991
	99400
	0.51
	10
	6.91E+07

	12/13/2018
	ACB2-F
	Andradite
	25,215
	990
	99400
	0.51
	10
	4.96E+07

	12/13/2018
	ECB1-F
	EDTA
	3618
	1013
	99400
	0.51
	100
	6.96E+07

	12/13/2018
	ECB2-F
	EDTA
	2762
	980
	99400
	0.51
	100
	5.49E+07


A cell concentrations were calculated using the equation from the test manufacturer .
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Figure S2. XRD patterns (right) of the Fe-rich precipitates on the quartz surface (XRF map to the left) in the abiotic controls show that they are poorly crystalline. 
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Figure S3. XRD patterns (right) of the Fe-rich precipitates on the quartz surface (XRF map to the left) in the presence of the Chloromonas brevispina cultures show that they are poorly crystalline. 
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