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Table S1 Visual MINTEQ analysis of vivianite saturation indices in porewaters


	Sample depth (cm)
	Pyhä 8
	Pyhä 12
	Pyhä 16
	Pyhä 24
	Pyhä 28
	


	
	
	
	
	
	
	

	Environmental variables
	Data source

	Temperature (°C)
	4
	4
	4
	4
	4
	Estimated

	pH
	6.95
	7.04
	7.03
	6.95
	6.76
	Measured

	
	
	
	
	
	
	

	Chemical parameters (all units mmol/L, parentheses indicate oxidation state)

	Ca
	0.37
	0.31
	0.30
	0.54
	0.68
	Measured

	Cl
	adjusted in Visual Minteq to neutralize charge
	

	Fe(2)
	0.37
	0.33
	0.36
	0.93
	1.10
	Measured

	K
	0.12
	0.09
	0.14
	0.16
	0.14
	Measured

	Mg
	0.20
	0.18
	0.17
	0.31
	0.37
	Measured

	Mn(2)
	0.17
	0.10
	0.10
	0.22
	0.27
	Measured

	N(-3)
	0.16
	0.17
	0.18
	0.78
	1.05
	Measured (NH4+)

	Na
	0.17
	0.16
	0.17
	0.19
	0.20
	Measured

	P
	0.03
	0.03
	0.03
	0.06
	0.05
	Measured

	S(6)
	0.01
	0.01
	0.01
	0.01
	0.01
	Measured (S = SO42-)

	
	
	
	
	
	
	

	Visual Minteq output
	

	{Fe2+}
	2.94E-04
	2.63E-04
	2.90E-04
	6.85E-04
	7.95E-04
	

	{PO43-}
	1.34E-11
	2.37E-11
	2.11E-11
	2.35E-11
	9.61E-12
	

	log{Fe2+}
	-3.53
	-3.58
	-3.54
	-3.17
	-3.10
	

	log{PO43-}
	-10.87
	-10.63
	-10.68
	-10.63
	-11.02
	

	
IAP-vivianite ({Fe2+}3 {PO43-}2)
	4.56E-33
	1.02E-32
	1.09E-32
	1.78E-31
	4.64E-32
	

	log IAP-vivianite
	-32.34
	-31.99
	-31.97
	-30.75
	-31.33
	

	log Ksp-vivianite
	-36
	-36
	-36
	-36
	-36
	

	SI-vivianite
	3.66
	4.01
	4.03
	5.25
	4.67
	

	
	
	
	
	
	
	


a)













	Sample depth (cm)
	Köyliö 8
	Köyliö 16
	Köyliö 24
	Köyliö 29
	Vähä 16
	Vähä 24
	


	
	
	
	
	
	
	
	

	Environmental variables
	
	Data source

	Temperature (°C)
	4
	4
	4
	4
	4
	4
	Estimated

	pH
	7.00
	6.90
	6.76
	6.69
	6.52
	6.87
	Measured

	
	
	
	
	
	
	
	

	
	Chemical parameters (all units mmol/L, parentheses indicate oxidation state)

	Ca
	0.94
	0.70
	0.67
	0.79
	0.24
	0.30
	Measured

	Cl
	adjusted in Visual Minteq to neutralize charge
	
	

	Fe(2)
	0.29
	0.11
	0.26
	0.44
	0.13
	0.17
	Measured

	K
	0.11
	0.11
	0.12
	0.27
	0.03
	0.04
	Measured

	Mg
	0.36
	0.28
	0.26
	0.30
	0.11
	0.14
	Measured

	Mn(2)
	0.11
	0.03
	0.04
	0.07
	0.02
	0.02
	Measured

	N(-3)
	0.07
	0.17
	0.61
	1.00
	0.25
	
0.28
	Measured (NH4+)

	Na
	0.23
	0.25
	0.27
	0.30
	0.10
	0.11
	Measured

	P
	0.04
	0.03
	0.09
	0.11
	0.0006
	0.0017
	Measured

	S(6)
	0.10
	0.02
	0.01
	0.01
	0.03
	
0.02
	Measured (S = SO42-)

	
	
	
	
	
	
	
	

	Visual Minteq output
	
	

	{Fe2+}
	2.17E-04
	8.68E-05
	1.97E-04
	3.22E-04
	1.12E-04
	1.43E-04
	

	{PO43-}
	2.47E-11
	1.53E-11
	2.53E-11
	2.16E-11
	7.36E-14
	2.03E-13
	

	log{Fe2+}
	-3.66
	-4.06
	-3.71
	-3.49
	-3.95
	-3.84
	

	log{PO43-}
	-10.61
	-10.82
	-10.60
	-10.67
	-13.13
	-12.69
	

	
IAP-vivianite ({Fe2+}3 {PO43-}2)
	6.23E-33
	1.53E-34
	4.89E-33
	1.56E-32
	7.61E-39
	

1.21E-37
	

	log IAP-vivianite
	-32.20
	-33.82
	-32.31
	-30.81
	-38.12
	-36.91
	

	log Ksp-vivianite
	-36
	-36
	-36
	-36
	-36
	-36
	

	SI-vivianite
	3.80
	2.18
	3.69
	5.19
	-2.12
	-0.91
	

	
	
	
	
	
	
	
	


b)















Table S1 Input and output variables for Visual MINTEQ analysis of vivianite saturation state in porewaters from a) Lake Pyhäjärvi sediment depth 8 cm, 12 cm, 16 cm, 24 cm, and 28 cm, and b) Lake Köyliönjärvi sediment depth 8 cm, 16 cm, 24 cm, and 29 cm, and Lake Vähäjärvi sediment depth 16 cm and 24 cm. Input variables were derived directly from measured data. For the Visual MINTEQ outputs, {} indicates ionic activities (dimensionless); IAP = ion activity product; Ksp = equilibrium solubility product (dimensionless, for vivianite = 1 x 10-36, Nriagu, 1972, Al-Borno and Thomson, 1994); SI = saturation index, equal to the ratio of IAP:Ksp expressed in log form.
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