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Table S1. Results of linear combination fitting of EXAFS spectra for sediment samples collected in lakes Pääjärvi (PÄ), Peräjärvi (PE) and Ormajärvi (O). The relative contributions of the model components to the fit are presented along with Chi Square (2) values as a measure of the quality of each fit. Reference spectra of Fe-(oxy)hydroxides (Fer: ferrihydrite, Lep: lepidocrocite, Goet: goethite), organically complexed Fe (Fe-FA: Fe(III)-fulvic acid complex), Fe-bearing silicate (Aug: augite, Bio: biotite, Horn: hornblende, Clin: clinochlore, Ver: vermiculite) minerals, Fe phosphate (Viv: vivianite), Fe carbonate (Sid: siderite), and Fe sulphides (Fe-S: amorphous Fe(II) sulphide, Pyr: pyrite) were used as model compounds. Components with contributions < 0.05 were excluded from the model. Samples from distinct dark (D) and light (L) laminae were also fitted with a model where contributions < 0.01 were excluded (results presented within parentheses).
	Lake 
	Depth
	Year
	Chi sq
	Fer. 
	Lep.
	Goe. 
	Fe-FA
	Aug.
	Bio.
	Horn.
	Clin.
	Ver.
	Fe-S
	Pyr.
	Sid.
	Viv.

	PÄ
	4.0
	1997
	89.7
	32.2
	12.0
	
	
	
	31.6
	
	7.8
	10.7
	
	5.6
	
	

	PÄ
	7.3
	1976
	26.6
	6.7
	12.6
	
	
	9.7
	39.9
	
	9.7
	21.4
	
	
	
	

	PÄ
	8.2
	1970
	39.3
	19.3
	18.6
	
	
	
	15.4
	12.8
	5.0
	13.4
	15.5
	
	
	

	PÄ (D)
	9.5
	1962
	22.3
	
(7.3)
	12.2
(11.6)
	
	
	
	48.8
(46.8)
	
	6.4
(9.8)
	32.6
(20.7)
	(1.4)
	(2.3)
	
	

	PÄ (L)
	9.5
	1962
	13.8
	7.8
(4.2)
	11.1
(11.5)
	
	
	
	46.2
(49.5)
	
	6.9
(9.7)
	28.0
(23.9)
	
	(1.1)
	
	

	PÄ (D)
	11.0
	1955
	27.8
	

	13.3
(13.6)
	
	
	
	32.1
(31.2)
	
	
	35.3
(35.0)
	10.5
(9.8)
	8.8
(8.7)
	
	

	PÄ (L)
	11.0
	1955
	14.6
	10.9
(9.6)
	10.8
(11.0)
	(1.4)
	
	
	42.0
(42.1)
	
	6.0
(6.9)
	30.3
(27.0)
	(1.0)
	(1.1)
	
	

	PÄ (D)
	13.0
	1948
	24.6
	
(3.1)
	17.7
(16.8)
	
	(4.9)
	19.1
(11.3)
	21.6
(26.1)
	
	
	36.2
(29.2)
	(3.0)
	5.4
(5.7)
	
	

	PÄ (L)
	13.0
	1948
	21.9
	10.8
(10.9)
	12.8
(12.6)
	
	
	
	42.9
(43.2)
	
	(4.9)
	33.5
(28.6)
	
	
	
	

	PÄ (D)
	19.0
	1927
	93.7
	
	18.7
(20.1)
	
	
	
	45.9
(44.2)
	
	
	35.4
(23.2)
	(9.2)
	(3.4)
	
	

	PÄ (L)
	19.0
	1927
	68.1
	7.5
(6.0)
	13.3
(13.6)
	
	
	(3.5)
	49.5
(50.0)
	
	(2.6)
	29.7
(21.9)
	
	(2.4)
	
	

	PÄ (D)
	28.0
	1898
	67.9
	51.5
(49.6)
	20.1
(20.6)
	
	
	
	28.4
(27.5)
	
	
	
	
	(2.3)
	
	

	PÄ (L)
	28.0
	1898
	49.4
	
	13.7
(14.4)

	
	
	12.1
	55.1
(59.6)
	
	
	19.1
(22.8)
	
	(3.1)
	
	

	PE (D)
	10.5
	1979
	32.1
	
(16.5)
	13.8
(14.7)
	
	(3.4)
	
	20.5
(23.0)
	21.8
(3.9)
	
	43.9
(32.6)
	(4.5)
	(1.4)
	
	

	PE (L)
	10.5
	1979
	52.7
	20.1
(19.7)
	11.0
(11.0)
	
	
	(1.4)
	33.1
(32.7)
	
	
	35.8
(35.1)
	
	
	
	

	PE (D)
	16.3
	1942
	43.4
	20.1
(8.9)
	10.3
(8.9)
	
	
	10.1
	22.9
(28.8)
	(10.4)
	(9.9)
	36.5
(29.9)
	
	(3.2)
	
	

	O
	3.5
	2013
	16.5
	39.9
	13.7
	
	
	
	
	21.2
	
	25.2
	
	
	
	

	O
	8.5
	2005
	16.7
	45.1
	12.9
	
	10.5
	
	13.1
	
	
	18.5
	
	
	
	

	O
	17.5
	1993
	18.9
	48.2
	13.2
	
	22.0
	
	10.5
	
	
	6.0
	
	
	
	

	O
	20.5
	1989
	17.2
	42.6
	12.5
	
	15.1
	
	9.1
	9.3
	
	11.4
	
	
	
	

	O
	24.5
	1985
	15.0
	20.4
	18.5
	
	13.7
	
	
	33.1
	
	
	14.3
	
	
	

	O
	33.0
	1974
	23.2
	44.1
	17.4
	
	9.1
	
	
	7.2
	
	22.2
	
	
	
	

	O
	39.3
	1963
	16.2
	24.0
	13.2
	
	
	
	12.0
	26.0
	
	24.8
	
	
	
	

	O
	46.0
	1952
	13.7
	32.4
	11.5
	
	17.9
	12.3
	16.1
	
	
	9.8
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Fig. S1. Monthly mean oxygen concentration in bottom waters (≤ 2 m above sediment surface) in Pääjärvi, Ormajärvi and Peräjärvi for the time period 1961 – 2016.  

[image: ]
Fig. S2. Detailed sediment stratigraphies from Pääjärvi and Peräjärvi including XRF profiles of Fe, K, Ti and Mn normalised to the (coherent + incoherent) scattering. The Ormajärvi section is not included due to less well-expressed seasonal laminae.

[image: ]
Fig. S3. Scatterplots of sediment Fe accumulation rates (Fe AR mg cm-2 yr-1) and sediment Fe concentrations (Fe concentration mg g-1) versus yearly mean lake-water Fe concentrations (≤ 2 m from lake surface) from Pääjärvi, Ormajärvi, and Peräjärvi for the time period 1963 – 2016 (data not available for all years). The correlation coefficient Kendall’s tau is denoted . 
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