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The photosynthetic physiology of Trichodesmium colonies was recorded through Fv/Fm measurements made with a SATLANTIC FIRe (Fluorescence Induction and Relaxation) System (Gorbunov and Falkowski, 2004) (Table S2). Trichodesmium colonies were suspended in 0.22 μm filtered seawater and dark acclimated for 20 minutes prior to measurements. A subsequent second measurement followed a 5 minute light (20 μmol m-2 s-1) adaptation of the samples. Data were blank corrected using 0.22 μm filtered seawater.
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Figure S2. Superoxide production rates (in pmol/hour) as a function of the number of colonies

used in the superoxide measurement.
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Figure	S2.	Superoxide	producon	rates	(in	pmol/hour)	as	a	funcon	of	the	number	of	colonies	

used	in	the	superoxide	measurement.		
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Table S2. Maximum photochemical quantum yield of photosystem Il (F,/F,.,)* for Trichodesmium
colonies and Coscinodiscus cells in the dark or after a short light pulse. Difference between stations,
light versus dark, and puffs versus rafts are not statistically different (P>0.05; 2-tailed student t-test).

Station Organism Colony type Dark Light
4 Trichodesmium mixed 0.540 £ 0.065 0.511 £ 0.070
6 Trichodesmium mixed 0.431+£0.031 0.446 £ 0.142
7 Trichodesmium mixed 0.491 £ 0.030 0.548 £ 0.031
8 Trichodesmium puffs 0.449 £ 0.059 0.542 £ 0.039
8 Trichodesmium rafts 0.479 £ 0.061 0.537 £ 0.005
14 Coscinodiscus -- 0.383£0.022 --

*values reported as means with one standard deviation (n=3)









Table	S2.		Maximum	photochemical	quantum	yield	of	photosystem	II	(F

v

/F

m

)*	for	Trichodesmium	

colonies	and	Coscinodiscus	cells	in	the	dark	or	after	a	short	light	pulse.	Difference	between	stations,

light	versus	dark,	and	puffs	versus	rafts	are	not	statistically	different	(P>0.05;	2-tailed	student	t-test).

Station Organism Colony	type Dark Light

4 Trichodesmium mixed 0.540	±	0.065 0.511	±	0.070

6 Trichodesmium mixed 0.431	±	0.031 0.446	±	0.142

7 Trichodesmium mixed 0.491	±	0.030 0.548	±	0.031

8 Trichodesmium puffs 0.449	±	0.059 0.542	±	0.039

8 Trichodesmium rafts 0.479	±	0.061 0.537	±	0.005

14 Coscinodiscus -- 0.383	±	0.022 --

*values	reported	as	means	with	one	standard	deviation	(n=3)
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Figure S3. Steady-state superoxide levels and cell normalized production rates as a function of
the number of cells used in the analysis. Original data shown in Figure S6 in Diaz et al., (2013)
were reported as luminescence versus cell number. Data was converted and reported here as
superoxide per cell to illustrate the cell density influence on superoxide production rates.
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Figure	S3.	Steady-state	superoxide	levels	and	cell	normalized	producon	rates	as	a	funcon	of	

the	number	of	cells	used	in	the	analysis.	Original	data	shown	in	Figure	S6	in	Diaz	et	al.,	(2013)	

were	reported	as	luminescence	versus	cell	number.	Data	was	converted	and	reported	here	as	

superoxide	per	cell	to	illustrate	the	cell	density	influence	on	superoxide	producon	rates.				
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Table S1. Summary of Superoxide Results and Sample Information

Light Steady-State Production Production Duration of Decay Production Rate
Station Organism Morphology Colony No. condition Concentration Rate Rate Signal Recovery Increase in Light
nM pmol hr*  pmol colony™ hr? s % %
2 Trichodesmium  raft/puff 30 light 2.2 270 9 134 -- --
4 Trichodesmium  raft/puff 40 dark 1.37 168 4.2 112 -- --
4 Trichodesmium raft/puff 40 dark 0.83 96 2.4 222 -- --
4 Trichodesmium  raft/puff 40 dark 1.53 192 4.8 250 -- --
4 Trichodesmium raft/puff 30 dark 0.56 72 2.4 216 -- --
4 Trichodesmium  raft/puff 10 dark 1 1.78 216 21.6 48 -- 60.4
4 Trichodesmium  raft/puff 10 light 1 4.54 546 54.6 30 -
4 Trichodesmium  raft/puff 10 dark 2 2.56 306 30.6 62 -- 56.0
4 Trichodesmium  raft/puff 10 light 2 5.82 696 69.6 86 --
6 Trichodesmium puff 20 dark 0.98 120 6 156 100 --
6 Trichodesmium puff 20 dark 0.88 108 5.4 82 -- --
6 Trichodesmium puff 20 light 1.29 156 7.8 110 -- --
6 Trichodesmium puff 20 light 0.42 48 2.4 132 85 --
6 Trichodesmium raft 20 dark 0.27 36 1.8 68 -- --
6 Trichodesmium raft 20 dark 2.49 300 15 76 79 -
6 Trichodesmium raft 20 light 0.32 36 1.8 190 99 --
6 Trichodesmium raft 20 light 1.23 144 7.2 98 -- --
6 Trichodesmium puff 20 dark 1 1.24 144 7.2 48 83 7.7
6 Trichodesmium puff 20 light 1 1.27 156 7.8 81 --
6 Trichodesmium puff 20 dark 2 1.09 132 6.6 72 -- 0
6 Trichodesmium puff 20 light 2 1.05 132 6.6 78 --
6 Trichodesmium raft 20 dark 1 0.53 60 3 88 66 91.7
6 Trichodesmium raft 20 light 1 1.57 720 36 92 --
6 Trichodesmium raft 20 dark 2 0.99 120 6 114 -- 28.6
6 Trichodesmium raft 20 light 2 1.37 168 8.4 16 --
7 Trichodesmium raft 30 light 1.19 144 4.8 154 -- --
7 Trichodesmium puff 30 light 1.75 216 7.2 156 -- --
7 Trichodesmium puff 30 dark 1 1.36 162 5.4 132 -- 4 -12.5
7 Trichodesmium puff 30 light 1 1.25 144 4.8 106 --
7 Trichodesmium puff 30 dark 2 0.63 72 2.4 90 -- 20.0
7 Trichodesmium puff 30 light 2 0.82 90 3 110 - -
7 Trichodesmium raft 30 dark 1 2.42 288 9.6 108 -- 23.8
7 Trichodesmium raft 30 light 1 3.09 378 12.6 80 --
7 Trichodesmium raft 30 dark 2 0.99 126 4.2 88 -- 53.3
7 Trichodesmium raft 30 light 2 2.3 270 9 88 -
8 Trichodesmium  raft/puff 10/10 dark 2.5 300 15 72 -- --
8 Trichodesmium  raft/puff 15/5 dark 2.14 252 12.6 100 -- --
8 Trichodesmium  raft/puff 5/15 dark 1.65 192 9.6 160 -- --
8 Trichodesmium puff 10 dark 1.84 222 22.2 200 -- --
8 Trichodesmium raft 10 dark 0.16 18 1.8 134 -- --
8 Trichodesmium raft 20 dark 1 1.08 132 6.6 70 - 63.3
8 Trichodesmium raft 20 light 1 2.95 360 18 84 --
9 Trichodesmiium puff 10 dark 1 1.40 168 16.8 86 -- 3.4
9 Trichodesmiium puff 10 light 1 1.43 174 17.4 138 --
9 Trichodesmiium raft 10 dark 0.58 72 7.2 190 - -
9 Trichodesmiium raft 20 dark 0.85 108 5.4 112 -- --
9 Trichodesmiium puff 20 light 1 1.95 228 11.4 88 --
9 Trichodesmiium puff 20 dark 1 2.03 240 12 100 -- 0
9 Trichodesmiium puff 20 light 2 2.02 240 12 90 --
9 Trichodesmiium raft 20 dark 1 0.65 84 4.2 56 -- 46.2
9 Trichodesmiium raft 20 light 1 1.31 156 7.8 48 --
9 Trichodesmiium raft 20 dark 1 1.71 204 10.2 50 -- 37.0
9 Trichodesmiium raft 20 light 1 2.65 324 16.2 62 --
9 Trichodesmiium raft 20 dark 2 0.87 108 5.4 76 -- 50.5
9 Trichodesmiium raft 20 light 2 1.85 216 10.8 90 --
9 Trichodesmiium puff 40 light 1.09 120 3 58 -- --
9 Trichodesmiium raft 20 light 0.85 96 4.8 24 -- --
9 Trichodesmiium puff 20 light 2.16 264 13.2 68 -- --
14 Coscinodiscus 27000 light 3.16 379 1.4E-02 70 -- --
14 Coscinodiscus 27000 dark 3.02 361 1.3E-02 62 -- --
16 Trichodesmium 15P/2R 17 light 2.29 235 13.8 74 -- 17.4
16 Trichodesmium 15P/2R 17 dark 1.94 194 11.4 120 --
6000 Cosci +
16 Cosi + Tricho 15P/2R 17 Tricho light 1.86 79424 13.2 82 100 -
16 Coscinodiscus 75000 light 0.57 68 9.1E-04 110 31 --
18  Trichodesmiium puff 10 light 1.88 228 22.8 126 -- --
18  Trichodesmiium puff 10 light 2.94 354 354 80 - -
18  Trichodesmiium puff 10 light 1.92 234 23.4 72 -- --

18  Trichodesmiium puff 10 light 0.716 84 8.4 54 -- --










Table	S1.	Summary	of	Superoxide	Results	and	Sample	Information

Light Steady-State Production Production Duration	of Decay Production	Rate

Station Organism Morphology Colony	No. condition Concentration Rate Rate Signal Recovery	 Increase	in	Light

nM pmol	hr-1 pmol	colony-1	hr-1 s % %

2 Trichodesmium raft/puff 30 light 2.2 270 9 134 -- --

4 Trichodesmium raft/puff 40 dark 1.37 168 4.2 112 -- --

4 Trichodesmium raft/puff 40 dark 0.83 96 2.4 222 -- --

4 Trichodesmium raft/puff 40 dark 1.53 192 4.8 250 -- --

4 Trichodesmium raft/puff 30 dark 0.56 72 2.4 216 -- --

4 Trichodesmium raft/puff 10 dark	1 1.78 216 21.6 48 -- 60.4

4 Trichodesmium raft/puff 10 light	1 4.54 546 54.6 30 --

4 Trichodesmium raft/puff 10 dark	2 2.56 306 30.6 62 -- 56.0

4 Trichodesmium raft/puff 10 light	2 5.82 696 69.6 86 --

6 Trichodesmium puff 20 dark 0.98 120 6 156 100 --

6 Trichodesmium puff 20 dark 0.88 108 5.4 82 -- --

6 Trichodesmium puff 20 light 1.29 156 7.8 110 -- --

6 Trichodesmium puff 20 light 0.42 48 2.4 132 85 --

6 Trichodesmium raft 20 dark 0.27 36 1.8 68 -- --

6 Trichodesmium raft 20 dark 2.49 300 15 76 79 --

6 Trichodesmium raft 20 light 0.32 36 1.8 190 99 --

6 Trichodesmium raft 20 light 1.23 144 7.2 98 -- --

6 Trichodesmium puff 20 dark	1 1.24 144 7.2 48 83 7.7

6 Trichodesmium puff 20 light	1 1.27 156 7.8 81 --

6 Trichodesmium puff 20 dark	2 1.09 132 6.6 72 -- 0

6 Trichodesmium puff 20 light	2 1.05 132 6.6 78 --

6 Trichodesmium raft 20 dark	1 0.53 60 3 88 66 91.7

6 Trichodesmium raft 20 light	1 1.57 720 36 92 --

6 Trichodesmium raft 20 dark	2 0.99 120 6 114 -- 28.6

6 Trichodesmium raft 20 light	2 1.37 168 8.4 16 --

7 Trichodesmium raft 30 light 1.19 144 4.8 154 -- --

7 Trichodesmium puff 30 light 1.75 216 7.2 156 -- --

7 Trichodesmium puff 30 dark	1 1.36 162 5.4 132 -- -12.5

7 Trichodesmium puff 30 light	1 1.25 144 4.8 106 --

7 Trichodesmium puff 30 dark	2 0.63 72 2.4 90 -- 20.0

7 Trichodesmium puff 30 light	2 0.82 90 3 110 -- --

7 Trichodesmium raft 30 dark	1 2.42 288 9.6 108 -- 23.8

7 Trichodesmium raft 30 light	1 3.09 378 12.6 80 --

7 Trichodesmium raft 30 dark	2 0.99 126 4.2 88 -- 53.3

7 Trichodesmium raft 30 light	2 2.3 270 9 88 --

8 Trichodesmium raft/puff 10/10 dark 2.5 300 15 72 -- --

8 Trichodesmium raft/puff 15/5 dark 2.14 252 12.6 100 -- --

8 Trichodesmium raft/puff 5/15 dark 1.65 192 9.6 160 -- --

8 Trichodesmium puff 10 dark 1.84 222 22.2 200 -- --

8 Trichodesmium raft 10 dark 0.16 18 1.8 134 -- --

8 Trichodesmium raft 20 dark	1 1.08 132 6.6 70 -- 63.3

8 Trichodesmium raft 20 light	1 2.95 360 18 84 --

9 Trichodesmiium puff 10 dark	1 1.40 168 16.8 86 -- 3.4

9 Trichodesmiium puff 10 light	1 1.43 174 17.4 138 --

9 Trichodesmiium raft 10 dark 0.58 72 7.2 190 -- --

9 Trichodesmiium raft 20 dark 0.85 108 5.4 112 -- --

9 Trichodesmiium puff 20 light	1 1.95 228 11.4 88 --

9 Trichodesmiium puff 20 dark	1 2.03 240 12 100 -- 0

9 Trichodesmiium puff 20 light	2 2.02 240 12 90 --

9 Trichodesmiium raft 20 dark	1 0.65 84 4.2 56 -- 46.2

9 Trichodesmiium raft 20 light	1 1.31 156 7.8 48 --

9 Trichodesmiium raft 20 dark	1 1.71 204 10.2 50 -- 37.0

9 Trichodesmiium raft 20 light	1 2.65 324 16.2 62 --

9 Trichodesmiium raft 20 dark	2 0.87 108 5.4 76 -- 50.5
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9 Trichodesmiium puff 40 light 1.09 120 3 58 -- --

9 Trichodesmiium raft 20 light 0.85 96 4.8 24 -- --

9 Trichodesmiium puff 20 light 2.16 264 13.2 68 -- --

14 Coscinodiscus 27000 light 3.16 379 1.4E-02 70 -- --

14 Coscinodiscus 27000 dark 3.02 361 1.3E-02 62 -- --

16 Trichodesmium 15P/2R 17 light 2.29 235 13.8 74 -- 17.4

16 Trichodesmium 15P/2R 17 dark 1.94 194 11.4 120 --

16 Cosi	+	Tricho 15P/2R

6000	Cosci	+	

17	Tricho	 light 1.86 79424 13.2 82 100 --

16 Coscinodiscus 75000 light 0.57 68 9.1E-04 110 31 --

18 Trichodesmiium puff 10 light 1.88 228 22.8 126 -- --

18 Trichodesmiium puff 10 light 2.94 354 35.4 80 -- --

18 Trichodesmiium puff 10 light 1.92 234 23.4 72 -- --

18 Trichodesmiium puff 10 light 0.716 84 8.4 54 -- --
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Figure S1. Simplified schematic of the experimental set-up used to measure biological production of
extracellular superoxide. A peristaltic pump pulls aged filtered seawater (AFSW) in one line past cells
suspended on a filter and MCLA reagent in another line directly into an FeLume instrument (Waterville
Analytical, Inc.). Within the FeLume, a protomulitiplier tube (PMT) detects the chemiluminescence emitted
upon mixing of the sample and MCLA reagent in an enclosed spiral flow cell. Data is recorded in real time on

a computer via a bluetooth connection. (not to scale)




