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TMOSPHERIC SOURCE

Average DUST deposition {g/m?iy)
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PATAGONIA: Dust

Wind erodes soil if dry and produces dust
Wind transports dust over long distances

Dust chemistry evolves 1n the atmosphere,
mainly in clouds. Dust becomes more soluble.

Dust deposits itselve on the ocean

Hypothesis: Dust bring essential metals Fe, Co, Cd
and Zn
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Dust emisison: workplan

* To discover emission- local meteorology
relationship: wind speed and humidity.

* To reseach possible evolution of the dust
chemistry during transport: laboratory
simulation of cloud processing.
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Observations of Dust Transport from Patagonia into the South

Atlantic Ocean, image of the Week - July 3, 2005,
http://climate.gsfc.nasa.gov/viewlmage.php?id=142



Dust deposition: strategy

* Ground based measurements: time series
and deposit. Station at Puerto Madryin but
be enhance by sampling station in SOuth
Atlantic.

* On ship measurement, aerosol only but
vertical profiles.

* Chemistry of the deposit: solubility



Deliverables

* Emission intensity from wind velocity and
humidity

* Bioavailable metals (Fe, Co, Zn, Cd)
transported to the ocean.



Why and How is produced the Coccolithophore
bloom in the South Atlantic Ocean ?

Goals

e Front Dynamic and Coccolithophore bloom at
the mesoscale

® (02— Biocalcification (CaCO; Aragonite)

e Patagonian Dust and Calcareous (coccolithophore)
vs Siliceuse Phytoplankton bloom (diatom)

Hypothesis : Patagonian Dust contribute to develop
an extended and intense bloom in the South Atlantic Ocean
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Of Patagoniar_\ dusts and solubilities of trace metals




Why the South Atlantic Ocean

IS becomingwhite 7
Or the history of
Coccolithophor bloom in the Argentina Sea



Why coccolithophore ?

*Appearance (200.10°year) before diatom (150.10¢)
* Global calcite production from Coccos : CaCO3 (amat 2001)

* Double rol in oceanic carbon cycle

1- Sink C Photosynthesis : 6 + 6H,0 — C,H,,0, + 60,

2- Carbonate pump . Ca? + 2(HCO,) CaCoO, + + H,0
Przcioitation CacO, -1DIC, -2AT

* Increase and extended during hot peried-+- Positive feedback

... Paleoreconstruction (eg : Assemblage cocco, UK37...)

Global Climatic Change Cocco or /7? \



The South : the area where recently visible
(satellite) bloom SR ore
are decelable visibles |
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SeaWiFs 1997-1999 SeaWiFs 1997-2003
(Iglesias-Rodriguez 2003) (Brown c.p.)

5.4-8.3 MillT/an/ 1.4 Mill km2 * production = 3.4-8.3 g/m2

(0_4% Ocean) * time scale = 31 days
(Brown et Yoder 1994)

CaCO3 bloom total production = { Atl Nord Bloom :

NO, ¢
CO,T(pHY), T°T, S(Alk)v ? Fe-Metals Patagonia T



flhe Patagonlan Sea Why andHow 2
A & "he Argentina Basin
%g Ist, Bloom and CO2
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Regional application PHYSAT and Phytoplankton speces
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Satellite Coccolithophore mainly in the North of
Polar front

Biomarker, pigments, microscop and genetic insitu
Tl data to validate Patagonian bloom (ARGAU 2000-
2005 and PATAGONIA (2006), Ruiz-pino et al 2007
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2  the phytoplankton assemblages &
successmn?

Balch and Klipatrik, 1996

Levu, 2005

=ROLES OF TRACE METALS :

_ (Patagonla dust) A natural fertilization

o T
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Southern Ocean
(Atantic sector)

nfront of dusts
Fed = FelL + Fe'

Subtropical and
equatorial Pacific

IFe-deple‘reI Fe' + L KFeL

[Fed]~[FeL]=0.015-0.51nM
[Fe'1=0.01-4pM

Ehux culture Boyé 2000
Le Vu et al. 2004

[Fed]~[FelL]=0.3-5.7nM
[Fe']=0.08-40pM

18

&difzrmnean (surf)

Fe-replete

iMediterranean (surf

[Fed]~[FelL]=0.45-3.4

North Atlantic \ Mediterranéan sea

[Fe']=3.16-283pM
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CULTURES vs OCEANIC CONCENTRATIONS

Taux de croissance ] 1I'
Taux de crolssance {_|'1]|
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Concentratlons In thl'e Argentm B in 7



Coccolithaphorids

Diatoms

E. hux: ne
more Co
than Zn




PATAGONIA Oceanographic cruise
strategy

Where ? : Atlantic South-Ouest and Argentinian Basin
When ? : December 2008 - January 2009 (1 month)

How ? : El Puerto Deseado Argentina SHN

- Scientist from Argentina-France

Atmosphere :
o Dust, Meterorology, CO2

Ocean 80 station and sea-surface
Hydrology and Courent
ol Chemistry : Nutrient, O2,TCO,, pH,
Alkalnity, pCO,
Biology : Coccolithophore, diatoms and
—— other phytoplankton (speces and
biomass)

Financial support : GEF, INSU-LEFE, ECOS-Sur, SHN







ConloZriTion/ auir2s 2502

i

- v

Nutrients
PO4 ug/|
NO3 pug/|

0.02
0.2-0.5

235 Z [ flrotfzZc2

High Temperature, Light Low
| r-strategy < . S
Red tide )
Goniaulax ,I

Rich /
/
2
o
2
=)
N -
(§)
Poor \ FLAGELATES
White tide
E.huxleyi
Low High
Turbulence 9

adapted from Margalef 1983 ; Cachao et al. 1998



PO4
Fe

cOoz2

CO3

HCO3

OGNS
0 40
0 30 °C

0 900m
@ 35 uM
o 3 LM
4 |

0" 4 nM
> 90 it
20 000 320 uM

Croissance
..« Calcification

— - Taille

e,

S

e

pc

i = Bloom Conditions
100mol/m®*/d _

=1

* ol
Visiolz
Dynamiquz onysiquz donnz |
digteiouriorn

Tnvisiolz

PO4 limitart

non limirant 1 stimulz Caleif
mais vas deraancmzn



Nienzs 2ealggiqiizs

Weliclarrion
vigiolzs
S Zm
314 324
30m
33.8-34.2
front

1805, 120"y SRy a° R1%F 120%F 150"y

WOCE global data base NODC, 1998



