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Continental Margins as a filter for
DSi inputs to the ocean

Paradigme 1: Alteration of oceanic DS1 inventory may alter the
functioning of the biological pump on glacial/interglacial time scales

- Increased Si delivery from rivers (Froelich et al., 1992)
- Increased Si delivery from Antarctic ice sheet (Pollock, 1997)
- Increased Si delivery from dust inputs (Harisson, 2000)

Problem: temporal changes in DS1 river inputs are poorly known

Paradigme 2: S1 and C cycle tightly connected on margins, where the
missing S1 sink may be located

- Decreasing sink in Southern ocean (Pondaven et al., 2000)
- Margins as the missing sink (DeMaster 2002)



Quantification of the CM's filter

Build-up of S1 biogeochemical budgets on margins

Global box model of Si cycling along the LOC

Mechanistic modeling of Si transformations along the LOC

Problem : heterogeneity of continental margins



Si transformations along the LOC
Laruelle et al., GBC, 2009




Scenarios combining damming |
and climate change
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Regional budget construction

Michalopoulos et al. (in prep.)
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From budget and process studies

‘ 5 TmOI SI /y 4000 m

Sediment

5-10 Tmol Si / y

(a) Site C

Ragueneau et al., 2009, BIOZAIRE DSRII

Need to explore Si inputs to the ocean through
downslope transport and redissolution



Annual cycle of Si in the Bay of Brest

Aulne and Elorn Bay of Brest Iroise Sea
rivers |
P(091) —  ~ E@064

BF (0.51)

A (0.19)

Ragueneau et al., 2005, Biogeochemistry

Increasing biodeposition (through invasive species benthic
suspension feeders, plants...) as a third route for
decreasing Si inputs to the coast ?
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New conceptual model of eutrophication
(Cloern, 2001)
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The Bay
of Brest

Increasing inputs
of nitrate

NO, + NO3 (M)




Problems linked to nitrate

I az photomraphias da la Sgure I montrant 1'eavalutien snisconisra do phenormana an Bala da
Saint-Efflamn (Cotes d’ Armor).

Figure I _ Evolotion saisonniere fypioue d e marss verts a ulves sur la plage de Saint-Efflam (Cotes
d' Armer). Démarage printamier (en hant a gouche), apozes en jutllet fen haur a aroirg), déssechemment
at putrefaciion estivale des depots de hant de plage fem bas a gaucshel, ramas=aze sstival par les
pouveolrs publics fen bas a draite)




Importance of Si:N, Si:P ratios
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Invasion of the Bay of Brest
By Crepidula fornicata
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Possible links between the
two perturbations

Limitation of algal developments

Changes in the seasonality of
primary production

Control of nutrient cycling

Impacts on retention and recycling of Si



The Crepidula paraddox

Resistance to distrophy

Erosion of biodiversity

Endangers the
Great Scallop fisheries



MOITEM
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Objectives of MOITEM:

Develop a land-ocean model, from human activities on the watersheds
to the functioning of the Bay of Brest ecosystem

Run scenarios with changes in human practices and control of
the proliferation of Crepidula fornicata

Link to HSS to develop an ICZM project



Data collection in watersheds

(SAS-Rennes P. Durand & J. Jaffrain)

Utilisation des sols dans les bassins versants alimantant la Rade de Brest

Légende




Nitrate emissions from agriculture
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Dynamic map of « épandages »

(GEOMER-Brest, C. Tissot)
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Modeling nutrient fluxes
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Objectives of MOITEM:

Develop a land-ocean model, from human activities on the watersheds
to the functioning of the Bay of Brest ecosystem

Run scenarios with changes in human practices and control of
the proliferation of Crepidula fornicata

Link to HSS to develop an ICZM project



Modeling the Bay of Brest

Mike 21/ECOLAE

Coupled physical-biological model, benthic-pelagic coupling
Simplified (but realistic © ) biological model

Useful to study the ecosystem functionning and evolution
Useful to determine the impact of the invasive species
Crepidula fornicata



Hypothesis to be tested
C. fornicata controls phytoplankton dynamics
through the Si cycle

Scenarii: Year 2001 (Laruelle et al., MEPS 2009)
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Need a good estuarine model !



MOITEM-estuaires (EC2CO)
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Objectives : 1o study the fate of river inputs (dissolved AND partic
upon estuarine mixing
Methodology .  seasonal surveys along Aulne and Elorn estuaries
emphasis on small and short time scales
production and degradation, water column and sedimen
Collaborations : LEMAR (Si, OM), Chimie Marine (N), DYNECO (P),
ECOBIO, LSCE, LGE



CLIMATE
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Approche originale de I'hétérogénéite
des marges continentales
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MOITEM

Especes
Invasives

Modélisation Rade Modélisation des activites
et estuaires humaines sur les BV



Si-WEBS

Margins and the silica sink

Photo: Erwan AMICE-CNRS

4000 m

(a) Site C



MOITEM: Modeling land-ocean interactions

in the Bay of Brest

atmosphere

(Urb & ind | ] ! coastal
e — rivers e 3 estuaries pma T ocean

Socio-economic pressures (agriculture, industry, urbanisation, damming, invasive species ...)

el - BT

Development, parameterisation, coupling, validation

Land-Ocean model

Functioning of the Help for
Bay of Brest decision making




EXPLOITATION

GIC)

type délevage

COMMUNE T3]

poEsdde 1, 1.4 P

appartient*, 1w
o possdde

nami

code bassin-varsant 41
surface épandable
code IMSEE

code métén

STADE DE PRODUCTION

1203 I

valeur type
lisiar produit par téte st par jour

Cconcerng

TRAITEMEMNTS

STATISTIQUES

nombre de téles

paEns

1..* appartiant

Glc)

STATISTIQUE ELEVAGE |

date statistique

nombre dexploftations
quantité totale stockés
source slatistique

capacitd de stockage réella
capacité de stockage estimés

effactif animaux

EMTATICN
DES EPANDAGES

GIC)

calendrier réglementaire
nombre de jours de stock
quantité de lisier épandabls
type de culture

date de la réglementation

ENSEMELE PARCELLES

coda ensambla
coda INSEE

possade 1,1.% W
4 1, 1.* appartient

date POS

SPE

CIFICATION SPATIALE [E 0]

METE ':3'

numéro de station
journéa
hauteur des pluies

neige

OCCUPATION DU SOL

&g,
l,?-':.‘? VG,_

Gy

"'-"Jﬂcd =

Signification des pictogrammes :
donmdes numériguas

2 instant 1

(A période

=) référance spatiale
surfacique

: MATERIEL EPANDAGE

a0u

Zane agricoke

20N Mo agricole

08

nombre de rotations par hectars

nombre d'hectares par jour
volume transporté

type da metérial

code INSEE

date de l'imega
rca da l'image
type de traitemant

type de culture
quaniité de liser potentialls
date




Coupling of DAHU and SENEQUE
models
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Modeling the Bay of Brest

PSl{xy): allexternal flow connected to "Rade” Ph . D . Lemar: M . Raimonet
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Coupled physical-biological model, benthic-pelagic coupling
Simplified (but realistic © ) biological model

Useful to study the ecosystem functionning and evolution
Useful to determine the impact of the invasive species
Crepidula fornicata



Hypothesis to be tested
C. fornicata controls phytoplankton dynamics
through the Sicycle

Scenarii: Year 2001 (Laruelle et al., MEPS, accepted)
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MOITEM-estuaires (EC2CO)

Objectives : to study the fate of river inputs (dissolved AND particulate)
upon estuarine mixing
Methodology : seasonal surveys along Aulne and Elorn estuaries
emphasis on small and short time scales
production and degradation, water column and sediments
Ccollaborations : LEMAR (Si, OM), Chimie Marine (N), DYNECO (P),
ECOBIO, LSCE, LGE
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Modeling BoB Modeling human activities
and Its estuaries on watersheds

Systemic approach in the Bay of Brest

- Issue, system definition, system formulation...
- Co-construction of scenarios

- ESE Analyses of scénarios

- Decision tools

Science in Society, Society in Science
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Merci a tous |




Thematiques scientifiques

Gestion Intégree de
la Zone Cotiere

Role des marges continentales dans
les cycles globaux

Diatomées et pompe
biologique de carbone

Calibration des traceurs
paléocéanographiques
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