Table S1: Mid-point depth and thickness of each model layer

Model level Depth (m) Thickness (m)
1 29 5.8
2 10.5 9.4
3 24 18
4 49 32
5 89 49
6 152 76
7 253 127
8 426 219
9 718 365
10 1175 550
11 1815 730
12 2613 866
13 3521 949
14 4492 993

15 5496 1016




Table S2: Sources of seawater iodide and iodate observations used for model development and parameter
optimisation (‘Dev.’) and model evaluation (‘Ev.”).

Region Source Method of Use

acquisition
Dev. Ev.

Global (iodide) Chance et al., 2019 Retrieved from Y Y
public archive

Global (iodate) Chance et al., 2019 Provided by authors Y Y

Atlantic meridional transect Truesdale et al., 2000 Digitised from

(subsurface concentrations) publication

North Atlantic (subsurface Waite et al., 2006 Digitised from Y Y

concentrations) publication

Subtropical Atlantic and pacific Campos et al., 1996 Digitised from N Y

(subsurface concentrations) publication

English Channel Jones et al., 2024 Provided by authors Y Y

Atlantic meridional transect Yang et al., 2025 Provided by authors Y Y

High Arctic Brown et al., 2024 Provided by authors Y Y

North Pacific meridional transect ~ Moriyasu et al., 2023 Retrieved from Y Y
public archive

Eastern tropical north Pacific Moriyasu et al., 2020 Retrieved from Y Y
public archive

Eastern tropical north Pacific Carrano et al., 2020 Digitised from Y Y
publication

Southern Ocean (Amundsen Sea)  Xing et al., 2020 Digitised from Y Y
publication

Eastern tropical south Pacific Rapp et al., 2020 Retrieved from Y Y
public archive

sub-Arctic Pacific Qietal, 2023 Digitised from N Y
publication

Subtropical Atlantic Unpublished data Provided by authors N Y

Subtropical north Pacific Streanga et al., 2024 Digitised from Y
publication

Subtropical Atlantic Schur et al., 2024 Digitised from N Y
publication

Central Arctic Ocean Zhang et al., 2023 Digitised from N Y

publication
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Fig. S1: Vertical profile of ammonium oxidation lifetime derived from the best fit of modelled iodide to observations
during model development.
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Fig. S2: Difference in average sea surface iodide concentrations predicted by I-CYCLE between El Niiio and La Nifia
years constructed from composites from the control simulation, for the months December to February.
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Fig. S3: Present day dissolved oxygen concentration (umol kg!) simulated by UKESM 1.0 at (a) 253 m and (b) 426 m
depths
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Fig. S4: Correlation of simulated sea surface iodide concentrations with SST over the course of the control simulation
for each grid point.



Annual correlation of surface iodide with PP
-1 -0.5 0 0.5 1

Fig. S5: Correlation of simulated sea surface iodide concentrations with UK-ESM primary productivity over the
course of the control simulation for each grid point.
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