1 Supplementary Documents

S1 Supplementary Tables

Table S1. Calibrated values of reduction rate (reep), half saturation constants (Krep, Kpoc), coefficient (qmaxse), and initial
concentrations of Fe'!, Fe'!!, Fe7°! and DOC at 23, 27, and 33 °C for all four models. Uncertainties are provided in parentheses.

T (O I'RED KreD Kpoc Umaxfe Feg! Fe{"! Fegot DOCq
(mmol kg''d!) (mmol kg'!) (mmol kg'!) “) (mmol kg') (mmol kg) (mmol kg'!) (mmol kg'!)
One pool Fe!/ model
23 640(0.15  8.03(0.99) - ; 8.06 (0.44) - 334.58 (31.96) ;
27 722(043)  8.03(1.01) ] } 8.15 (0.44) ] 336.27 (32.01) ]
33 9.61 (0.27) 8.00 (0.99) - - 8.02 (0.44) - 337.93 (31.80) -
One pool Fe'’! model
23 9.19 (0.36) 9.45(1.12) - - - 75.53 (0.45) - -
27 10.13(035) 850 (1.08) ; ; ; 75.63 (0.45) ; ;
33 1597 (0.66) 1528 (2.31) ; ; ; 75.32 (0.45) ; ;
Two pool model (Fe!’ and Fe!’’)
23 7.96(020) 736 (0.81) - ; 722(0.40) 74.84 (0.43) - -
27 9.88 (0.32) 8.34 (1.07) - - 8.04 (0.44) 75.51(0.44) - -
33 15.95 (0.64) 15.74 (2.26) - - 8.09 (0.43) 75.20(0.44) - -
Three pool model (Fe’’, Fe!! and DOC)
23 9.09 (0.33) 6.38 (0.72) 3.77(0.95) 0.37(0.03) 6.96(0.40) 74.43(0.43) - 48.10 (2.67)
27 1270(081)  7.40(0.90) 549 (1.40) 037 (0.03) 8.00(0.44) 75.28 (0.45) ; 45.29 (2.43)
33 19.15(122)  7.86(0.96) 8.10(1.90) 037(0.03) 8.14(043) 75.29 (0.43) ; 4438 (2.35)

Table S2. Log-normal prior distribution values for one, two, and three pool model. Values are shown as mean (standard deviation).

Parameter One pool (Fe’’) One pool (Fe’/’) Two pool Three pool Parameter description

TRED 10 (2) 10 (2) 10 (2) 10 (2) Maximum rate of reduction
Kgrep 8 (1) 8 (1) 8(1) 8(1) Half-saturation constant of reduction
Kpoc - - - 10 (3) Half-saturation constant of DOC
QmazFe - - - 0.8 (0.1) DOC influence coefficient

Fel! 8.23 (1) - 8.23 (1) 8.23 (1) Initial Fe!! concentration
Feé” - 75.67 (1) 75.67 (1)  75.67 (1) Initial Fe’!! concentration
DOC, - - - 22 (2) Initial DOC concentration
Fel™ot 336 (32) - - - Initial SRO-Fe concentration




Table S3. Comparison of Q1o and Arrhenius model fits for different model configurations

Model Parameter Q7 R?> E, (kJmolT) R?

One pool Fe!! E:; D 1(5)8 gzig 30665 gggg
One pool Fe/!! i(l?f;D };g 83(5)2 ggg 823?
e oS
Three pool ?}f}fD ?g 832? igig 8323

Table S4. Model evaluation metrics (WAIC, LPML, LOO, and R?) for the four model structures across temperatures (23, 27, and 33
°Q).

Model Temp °C) WAIC LPML LOO R?
23 43.03 -2291 4582 097
One pool Fe'! 27 36.44  -1839 3679 0091
33 60.80  -3223 6446 097
23 4307 2206 4412 095
One pool Fe''! 27 4495 2334 46.67 095
33 24778  -107.45 21490 0.93
23 129.51 -67.68 10676 0.93
Two pool 27 8736 -45.09 7933  0.94
33 484.56  -230.28 354.07 0.75
23 161.51 -88.77 116.60 0.92
Three pool 27 8540  -4471 7197 093
33 300.09 -151.76 270.59 0.72




S2 Supplementary Figures

Corner plot for One pool (Fe'') model
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Figure S1. Correlations in the posterior samples after MCMC for the one pool Fe" model at 23, 27, and 33 °C.



Corner plot for One pool Fe'' model
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Figure S2. Correlations in the posterior samples after MCMC for the one pool Fe™™ model at 23, 27, and 33 °C.




Corner plot for Two pool model
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Figure S3. Posterior distributions of parameters (rrep, Krep) and initial values of Fe'' and Fe™ for 23, 27, and 33 °C in the two pool
model.



Corner plot for Three pool model
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Figure S4. Posterior distributions of parameters (rrep, Kren, Kpoc, ) and initial values of Fe', Fe'™, and DOC for 23, 27, and

33 °C in the three pool model.
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