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Table S1. All parameters applied in this study for the calculations of apparent iron solubility at ambient seawater conditions, using an ion paring-organic matter (NICA-Donnan) model (Liu and Millero, 1999; Lodeiro et al., 2020; Milne et al., 2001; Zhu et al., 2021).

	The ion paring-organic matter (NICA-Donnan) model descriptions for both the formation of Fe hydroxide and proton/Fe(III) binding to organic matter

	(1) The NICA-Donnan model

	Proton binding constants (Lodeiro et al., 2020; Milne et al., 2001)
	b=0.57, p1=0.59, p2=0.70;
Q(max, H+,DOM1)=2.52, logkH+,DOM1=2.34, nH+,DOM1=0.66;
Q(max, H+,DOM2)=0.80, logkH+,DOM2=8.6, nH+,DOM2=0.76

	Fe(III) NICA constants (Zhu et al., 2021)
	logkFe(III), DOM1=2.94, nFe(III), DOM1=0.32;
logkFe(III), DOM2=9.6, nFe(III), DOM2=0.30

	(2) The solubility constants of Fe hydroxide (i.e. assumed as fresh ferrihydrite in this study) (Liu and Millero, 1999)

	logKso= 3.2
	ΔHr= -100.4 kJ mol-1









Table S2. We omitted dissolved Fe profiles that were strongly influenced by source signatures from e.g. hydrothermal vents, atmospheric dust and suboxic sediment inputs in both ocean basins, including the West Atlantic Ocean transect (GA02), Subtropical North Atlantic transect (GA06) and Southeast Pacific Ocean transect (GP16) (Fitzsimmons et al., 2017; Resing et al., 2015; Rijkenberg et al., 2014).

	Depth (m)
	West Atlantic Ocean transect (GA02)
	Subtropical North Atlantic Ocean transect (GA06)
	Southeast Pacific Ocean transect (GP16)

	
	Locations (longitude or latitude)

	<100
(removed stations, according to the criteria that mean dFe exceeds 0.5 nM)
	~7-10 ºN (0-50m);
~20 ºN (0-50m)
	~16-20 ºW (20-100m)
	~77-80 ºW (20-100m)

	~100-1000
(removed stations, according to the criteria that mean dFe exceeds 0.8 nM)
	~30-40 ºS (150-250m);
~0 ºN (200-250m);
~10 ºN (300-800m)
	~16-20 ºW (100-1000m)
	~96 ºW (~250m);
~77-84 ºW (100-1000m) 

	>1000
(removed stations, according to the criteria that mean dFe exceeds 0.8 nM)
	~5 ºS (~2500m)
	~16-20 ºW (1000-6000m)
	~109-132 ºW (~2500-3000m);
~77-80 ºW (1000-6000m)
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