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Why iron ? Preliminary results

® [ron limits phytoplancton growth in the High-
Nutrients Low Chlorophyll areas (HNLC), that

Ph:ytopla'nkton Dust
represent ~30 — 50 % of the ocean’s surface. =~ T—————— - .
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As expected model response to the additional pFe is most marked in the HNLC zones:

*Zone 1 : the equatorial Pacific
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® [ron sources are multiple : dust, sea ice, Upwelling I 160 i ] 140 10 1007

hydrothermal vents, and sediments that can | | BER
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be transported through the open ocean

Iron’s physical speciation
2 | ; * , ‘ i

0 1 2 3 4 5 6 7 - 1LY
Slemons et al., 2012 150°W 100°W 50°W 0° 50°E 100°E 150°E 0

Particule iron (A

& B) and %
dissolved iron (C 40~
& D) along the 04

2 _
from 0 to 1000 m  gy-

(concentration  in 4, D P8
|

O

] A h_

® [ron is present in the ocean under various forms: . mER. | |
_ _ _ _ _ _ _ Surface Chla difference between P8 and reference | Fiom Slemons et dl. 2012 Iy , , , ] ] ] ] |
dissolved, colloidal, particulate (of biogenic, lithogenic, or simulations (annual average) n o A o €t 2 M) e o0 0 o e o
sedimentary origin).
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pFe from sediment of the west equatorial Pacific > Dissolution of pFe during its transport > Increased dFe in the

<00 ' ® The dissolved phase has been studied extensively as it is feed the Equatorial Undercurrent (EUC) by EUC EUC
considered as the most bioavailable form of iron. . ) ) : : :
300 This increased in Fe in the EUC is an observed feature in the particulate phase.
P ® Sediment particles are increasingly receiving attention i R i
400 _T.EEF)FG' since they can represent a substantial source of iron. Increased transporiofIron by the EUC 2 e >
°  These sedimentary particles can be transported far : o i bow
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Global 3D simulation at 2° resolution (ORCA2) of a biogeochemical model (PISCES) forced by represented in the central equatorial Pacific. | the P8 simulation
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Zone 2 : the austral Ocean
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Reference numerical simulation (REF) is using the standard configuration of the PISCES

biogeochemical model (Aumont et al., 2015) : Expected Impact of the particulate iron

N _ _ _ . _ sources : better representation of the islands
® 5 Colimiting nutrients for phytoplankton growth : nitrate, ammonia, phosphate,silicate and iron (Fe). chlorophyll plumes
® 24 compartments
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® Dissolved Fe (dFe) sources from coasts (2umol.m=2.d?)
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® Only biogenic particulate Fe e
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® Constant and uniform concentration of ligand (0.6 nM) o0°s
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Including pFe sed in p- Se"S“'V't){ tests have been run using the same 3 andt ciasolved fon concentration in T during Plumes are not increasing in our P8 simulation and chl concentration increase unrealistically all over the austral ocean:
setup with an additional source of particulate austral summer (december). *Dissolved iron concentrations increased too much in our P8 simulation all over the austral ocean
: _ iron originating from the sediments. *Releaved iron limitation for phytoplankton growth
P aTTTTT————— '. ] *Lesser impact of local addition of particulate iron near islands
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