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Overview

• Atmospheric inputs into 
the ocean

• Poseidon 332 cruise 
Jan-Feb 2006

• Discovery 314 cruise 
Jan-Feb 2007



Dust Inputs to the Oceans
Tg (1012) yr-1

Global Dust Production 1700

Dust Inputs To The Oceans 442

Iron Inputs To The Oceans 15.5

Soluble Iron Inputs To The Oceans 0.15
(1% solubility)



N. Atlantic 
receives largest 
global dust load 

Proximity to 
Sahara

Modelled dust deposition, Tegen et al. 2005
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AMT 15 Transect
Southampton, UK - Capetown, S. Africa, September October 2004

(Upwelling Data Excluded) 
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Dissolvable Fe and Al along AMT 3 transect
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Oceanic residence times

Bergquest & Boyle 2006

De Baar & de Jong 2001
50-250 yDeep water 

dissolved Fe

Orians & Bruland 1986200 yDeep water 
dissolved Al

Sarthou et al. 2003, Bergquest & 
Boyle 2006

3 weeks to 5 
months

Surface water 
dissolved Fe

Vink &Measures 20013-5 yearsSurface water 
dissolved Al



I ron/nutr ient limitation of pr imary production 
in the Nor th Atlantic; Role of dust

A.-Moore, Mills, Achterberg, LaRoche, Geider et al (2006, Global 
Change Biol.) showed Fe limitation in central N Atlantic.

Dust relieved Fe limitation in central N Atlantic, and 
nitrogen/phosphorus limitation in Sargasso Sea

B.-Mills et al (2004, Nature), showed Fe-P
co-limitation of diazotrophs in tropical
northeast Atlantic Ocean

Dust relieved Fe-P co-limitation of diazotrophs

Trichodesmium



Eight experiments 
performed. 

F/S Meteor

March-April 2004. 

North Atlantic Sub-
tropical Gyre.

Experiments on 
northern flank of gyre 
sampled during 
spring bloom.

Moore, Mills, Achterberg, 
LaRoche, Geider, et al. GCB 2006
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Measured: 14CO2 fixation, 15N2 fixation, Chl a, bacterial production, alkaline 
phosphatase, DNA/RNA for nifH, Photophysiology (FRR), Community 
composition (AFC), POC, PON, NO3

-, NH4
+, DFe, PO4

3-, TDP, TDN, bacterial 
abundance

´ 3 (14C, 15N, other)

´ 3 (triplicate)

>100 1.2 l bottles
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State variables, t = 0, t = 48hrs

Rate measurements, initial 0-24hr, treatments 24-48hr
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In situ population is Fe stressed. 

Relief of Fe limitation increases 
carbon fixation by ~ 60%

Atmospheric dust can provide the 
Fe necessary to relieve limitation.

Moore Mills Achterberg Geider, 
LaRocheet al. GCB 2006



Main hypothesis of our UK SOLAS project:

Atmospheric inputs control rates of primary production and 
microbial diversity in oceanic waters where nutrients are 
limiting



Poseidon Cruise  POS 332 

January 28 – February 23 2006

Objectives of cruise:

1. Provide improved estimate of dust 
inputs to tropical N Atlantic 

2. Determine influence of dust on species 
diversity, nutrient cycling and N2 fixation

FS Poseidon



Cruise track POS 332



The Cape Verde region

The Canary Current moves between 8.5 – 13 km day-1

Zhou et al. (2000) Journal of Geophysical Research

Trade winds coming from the North-
East

Stuut et al. (2005) Journal of Geophysical Research



CTD FRRF profile for Cape Verde region 
(typical for cruise)



MODIS tau-869

Aerosol opt. depth



MODIS tau-869

Aerosol opt. depth

3 Feb. 14:25

(supplied by Steve Groom et al. PML)



MODIS tau-869

Aerosol opt. depth

4 Feb. 15:10



High volume aerosol filter 
for February 4, 2006

Claire Powell, UEA
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Cruise track
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Before
Dust event

After
Dust event

Dissolv ed Fe at station 13
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Surface water dissolved aluminium
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Surface water dissolved Fe
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Surface water 

dissolved free organic Fe binding ligands

n = 4 n = 3

nM



Chlorophyll
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Surface water microbial community

Prochlorococcus

Transect dates
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Discovery 314 Cruise 2007
• Study spatial-temporal variability in 
atmospheric dust inputs and phytoplankton-
bacterial responses

Cruise Plan
Region: transect west of the Cape Verde’s into oligotrophic

waters

Period: 32 days-January 15-February 15, 2007

Measurements: dust/rain collection, water column chemistry and 
microbiology, deck bioassay experiments, nitrogen fixation, 
DMS work, iodocarbons



Conclusions

• Successful first UK SOLAS cruise in the study region

• Very low dust concentrations in atmosphere. 
Minor dust event encountered

• Cyanobacteria and pico-eukaryotes community 
structure affected by minor dust event

• High volume aerosol data, nitrogen fixation rates and 
dust dissolution results still to come
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