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Table S1. Cell-volume based particulate organic carbon (POC) production rates as well as surface area to volume (A:V) ratios were determined for P. antarctica and C. debilis acclimated to control and Fe-enriched conditions combined with low (LL), medium (ML) or high light (HL). C. debilis did not grow in control HL treatments as indicated by ng. Values represent the means ± SD (n = 3). Different letters indicate significant differences between treatments (p < 0.05).
	Treatment
	POC production
(pg µm-3 d-1)
	A:V ratio
(µm-1)

	P. antarctica
	
	

	Control LL
	  0.049 ± 0.002a
	1.93 ± 0.03a

	+Fe LL
	  0.092 ± 0.004b
	2.16 ± 0.00b

	Control ML
	  0.047 ± 0.007a
	1.95 ± 0.05a

	+Fe ML
	  0.090 ± 0.006b
	1.83 ± 0.00c

	Control HL
	  0.055 ± 0.003a
	1.99 ± 0.03a

	+Fe HL
	  0.083 ± 0.003b
	1.87 ± 0.02c

	C. debilis
	
	

	Control LL
	  0.006 ± 0.003a
	 1.44 ± 0.12a

	+Fe LL
	  0.034 ± 0.004b
	 1.10 ± 0.08b

	Control ML
	  0.012 ± 0.001a
	 1.45 ± 0.15a

	+Fe ML
	  0.053 ± 0.009c
	 1.18 ± 0.10b

	Control HL
	           ng
	ng

	+Fe HL
	  0.069 ± 0.010c
	1.20 ± 0.11b


Table S2. Used parameters of the model by Kroon and Thoms (2006) adapted to diatoms are shown: Calculated number of chlorophyll a (Chl a) and chlorophyll c2 (Chl c2) molecules in photosystem II (PSII) and photosystem I (PSI) based on measured total Chl a and Chl c2 per PSII assuming an uniform distribution of Chl a and Chl c2 over PSII and PSI, photosystem stoichiometry (PSII:PSI), amount of oxidized plastoquinone (PQ), factor for the increase of in vivo absorption cross-section due to fucoxanthin in PSII and PSI (FucoPSII and FucoPSI), and the value of the rate constant for re-oxidation of plastoquinol by plastid plastoquinol terminal oxidase (kPTOX). Compared to the model for green algae given in Kroon and Thoms (2006), the rate constants for the PQ-PSII and Ferredoxin-PSI interactions were increased by a factor of 10 and 3.4, respectively, to account for the different thylakoid membrane structures of diatoms (lacking grana).
	Treatment
	mean total

Chl a/PSII
	mean total

Chl c2/PSII
	Chl a/

PSII and PSI
	Chl c2/

PSII and PSI
	FucoPSII

(dimension-
	FucoPSI

(dimension-
	PSII:PSI
	PQ

(dimension-
	kPTOX


	
	(mol mol-1)
	(mol mol-1)
	(mol mol-1)
	(mol mol-1)
	less)
	less)
	(mol mol-1)
	less)
	(ms-1)

	C. debilis
	
	
	
	
	
	
	
	
	

	Control ML
	80
	60
	60
	45
	11.2
	3.3
	3
	28
	0.2

	+Fe ML
	160
	128
	80
	64
	3
	2.5
	1
	4
	0


Table S3. From the calculated irradiance-dependent absolute electron transport rates (ETR) maximum ETR (ETRmax), minimum saturating irradiance (IK) and maximum light utilization efficiency (α) were estimated following Ralph and Gademann (2005) for the Fe-enriched and control treatments of C. debilis under medium light (ML) conditions.

	Treatment
	ETRmax

(e- PS-1 s-1)

	Ik
(µmol photons 

m-2 s-1)
	     α
(rel. unit)

	C. debilis
	
	
	

	Control ML
	1172
	334
	3.51

	+Fe ML
	675
	286
	2.36
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