Mangrove ecosystems and shrimp farming
interactions along tropical coastlines;

a selective review

WAS Las Vegas — 24 February 2016

Frank David;

Pierre Taillardat; Cyril Marchand; Nathalie Molnar; Tarik Meziane

UMR BOREA 7208 — Muséum National d’Histoire Naturelle de Paris

Institut de recherche
our le développement

TS = gl
— -~ ——shrimpfarm m*v‘ietnra#rg
A5

o



Introduction

Why am | here today ?

Team 6: Source and transfer of organic matter in aquatic ecosystems

To Ho Chi Minh City (30 km) ; 8M inhabitants
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Introduction

Why should tropical coastlines be impacted by shrimp farming ?
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An overview of shrimp farming impacts along tropical coastlines:

2. Eutrophication and change in community structure




 Aboveground Biomass along tropical coastlines
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Deforestation and carbon release

Mangroves deforestation in SEA (2000-2012)

114,424 ha deforested / 30% replaced by aquaculture
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Deforestation and carbon release

e (Carbon stocks in tropical ecosystems
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Deforestation and carbon release

Brazil (northeast coast)
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e Higher release of CO, in impacted mangroves

e Lower OC content in soils of impacted mangroves



Shrimp farming contributes to CO; increase in the atmosphere

e Because of deforestation
e Due to changes in soil processes of adjacent mangroves



An overview of shrimp farming impacts along tropical coastlines:

2. Eutrophication and change in community structure
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Eutrophication and change in community structure

e Saint Vincent Bay (southern New Caledonia)
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Eutrophication and change in community structure

e Saint Vincent Bay (southern New Caledonia)
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Eutrophication and change in community structure

e Saint Vincent Bay (southern New Caledonia)

Molnar et al. 2013
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Eutrophication and change in community structure

e Saint Vincent Bay (southern New Caledonia)
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e Chlorophyll a 3 to 12 times higher in impacted mangrove
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Molnar et al. 2014

13



14
Eutrophication and change in community structure

e Saint Vincent Bay (southern New Caledonia)

Bacterial indicators fatty acids
Mangrove surface sediments .
Colored from Aschenbroich et al. 2015

exteriof 'sea front

exterior © sea fron

interior

—1150

0SIa1ue-0SI 0:GT +
/MT:8T v4 £

— 100

(+.6°6r1) osiewe-os1 0:/T +

Non Active Period Active Period

e 18:1w7 + 15:0iso-anteiso + 17:0 iso-anteiso = Bacterial indicators
* Higher concentration during active period



Eutrophication and change in community structure

Saint Vincent Bay (southern New Caledonia)

Colored from Aschenbroich et al. 2015
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Eutrophication and change in community structure

e Saint Vincent Bay (southern New Caledonia)

Micro-phytobenthos indicators fatty acids

Mangrove surface sediments Colored from Aschenbroich et al. 2015
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Eutrophication and change in community structure

e Through high nutrient release
e By the release of organic compounds such as lipids



An overview of shrimp farming impacts along tropical coastlines:

2. Eutrophication and change in community structure
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Release of antibiotics and soil abilities change

Vietnam (4 locations)
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Release of antibiotics and soil abilities change

 Vietnam (4 locations)

Sampling strategy

Intensive Ponds Adjacent canals Extensive Ponds
(25-40 shrimp/m2) (receiving effluents) (2-7 shrimp/m2)



21
Release of antibiotics and soil abilities change

e Vietnam (4 locations)
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Vietnam (4 locations)

Release of antibiotics and soil abilities change

Adjacent canals concentration

Average antibiotics
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Average antibiotics

(a)
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Release of antibiotics and soil abilities change

Vietnam (4 locations)
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e Vietnam (4 locations)

Sediments in Adjacent Canals
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e Sediments 100 times more concentrated than waters
e Unknown effects on microbial communities



Shrimp farming may affect soils processes of adjacent mangroves

e By the release of antibiotics that accumulate in sediments



Conclusion

An overview of shrimp farming impacts along tropical coastlines:
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Conclusion

Finally, what could be alternatives?

Today

e Produce on plastic liners to stop abandoning ponds

(Q

e Use decantation ponds and manage effluent release

'« Reduce density and use antibiotics only when needed
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Conclusion

Finally, what could be alternatives?

Tomorrow
S

 Promote closed recirculating systems

e Reutilize nutrients (Integrated Multi-Trophic Aquaculture) &

© . - . . .
" o Select resisting strains or domesticate new species
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