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Presentation

Climate change in the world oceans

Variability of the Southern PAcific Coastal
Ecosystems (SPACE)

Results about biological responses to OA of
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Describe ongoing ecological studies and
research projects
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The progressive OA
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The SPACE is a region of intense variability
in temperature, CO, fluxes, freshwater inputs

Ramajo et al. 2013
Lardies et al. 2014
Navarrete et al. 2014

Torres et al. 2011



The ocean is changing
to more CO, - less Oxygen conditions

Surface waters
Respiration Index
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aerobic respiration
does not occur

Mayol et al. 2012



Compromising marine life

Only Calcification compromised

Mayol et al. 2012, Biogeosciences



The system sustain high diversity and coastal

productivity (the biggest in the world oceans)



Now these fisheries are vulnerable
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Which are the impacts of OA in the
region?

e Selection the species models = the canary in
the coalmine



STAND OA IMPACTS
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The main targeted |
resource is “el

URFs




Territorial User Right Fisheries (TURFsS) to registered
‘associations/ unions’ of artisanal fishers along the
Chilean coast

Empowered by creating a sense of ownership that motivate
for sustainable extraction



TURFs and “el loco” fishery are located in
progressives OA upwelli eas

b “— Network of
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Results indicate that “el loco” is sensitive to
ocean acidification
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Manriquez et al. 2014a,b. MEPS
Lardies et al. 2014. J. Sea Res.
Vargas et al. 2014. Est & Coasts



C. concholepas: loss the ability to restoring the shell

380 ppm CO,
750 ppm CO,

1200 ppm CO,

Manriquez et al. unpublished



Exposure to corrosive
Upwelling in north- Exposure to acidic input

central Chile and CO, sequestration
in Patagonia







Mussel farming is an important socio-economic
activity in northern Patagonia



mussels farming in Chiloe island is part of the
cultural heritage



Mussels are sensitive to OA and may impact
coastal communities

Navarro et al. 2013
Duarte et al. 2013, 2014



Is There Anybody Out There?






v From 1990, increased ~20%.

v" Shellfish farming accounted ca.
350,000 tons, or 16 % of total
biomass.

v' Chile is the third and second
largest producer of scallops and
mussels in the world.

Tonnes (x1000)

v' Employment generation (only
mussels industry ~14.000), socio-
cultural aspects.
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VARIABILITY IN CALCIMASS of MUSSELS
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Some preliminar conclusions

Mussels calcification and carbonate
production varies locally

Marine conditions stimulate periostracum
production

Estuarine (corrosive) conditions stimulate
increased shell thickness

Trade-offs: shell vs periostracum thickness



Other species model: intertidal mussels

e Perumytilus purpuratus
e Reciprocal transplant experiment

Plasticity and trade-offs in physiological traits of intertidal mussels when

confrontine frechwater-induiced environmental variation



Plasticity in the organic composition of the
Periostracum
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Expression of calcification-related genes
CHITIN SYNTHASE (CHS)
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But adults scallops are sensitive to OA
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The aquaculture in the Humboldt current system is already
experiencing effects of multiple environmental stressors.

We demonstrate negative but variable effects of OA in species
used in aquaculture along the Chilean coast.
The role of organic layer in shell growth

We provide insights about the potential consequences
of OA on aquaculture species which may affect the
economic revenues provided by this species and add
uncertainty to the future of seafood production in
South Pacific.



* EXxploring patterns of variability in carbonate
standing stock and production in benthic
habitats

* Population, community and ecosystems
Implications

« Taking advantages of the natural variability
to test working hypothesis



Carbonate budget, secondary production and CO, fluxes in intertidal
barnacles experiencing natural variability in Temperature and Ocean
Acidification along the Southeastern Pacific Coastal Ecosystems

Lagos N.A. (FONDECYT 1040938; 2014-2017)

Topics:

- Carbonate production and shell cycling in upwelling ecosystems
- Benthic ecosystems as CO2 sources.

- Intertidal carbon budget and cycling



Determinants of marine biogeographic breaks: the
underestimated relevance of pH variation

Lardies M.A., Lagos N.A., Broitman B. (FONDECYT 1140092; 2014-2018)
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Education and dissemination



Conclusions

* |simportant to promote in OA research
— Reduce emissions

— To study regionally important species, ecologically,
socio-economically (avoiding to rediscover the
wheel)

— Using natural variability to make prediction and
design field experiments

— To be integrative, measuring severals biological
traits as possible and enviromental stressor

— disseminate



Many thanks...




	Ocean acidification along the southeastern Pacific coastal ecosystems: biological responses, interactions with multiple stressors and human dimensions��N. Lagos, M.Lardies, P.H. Manriquez, B. Broitman, S. Gelcich, F. Vasquez & Cristián Vargas�
	Presentation
	Economy increase atmospheric CO2 
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	The Humboldt current system
	Upwelling ecosystems
	Slide Number 11
	The progressive OA
	Northern Humboldt Current System (Perú)
	The SPACE is a region of intense variability �in temperature, CO2 fluxes, freshwater inputs
	The ocean is changing�to more CO2 - less Oxygen conditions
	Compromising marine life 
	The system sustain high diversity and coastal productivity (the biggest in the world oceans)
	Now these fisheries are vulnerable 
	Which are the impacts of OA in the region?
	THE APROACHES TO UNDERSTAND OA IMPACTS
	Keystone predator
	Slide Number 22
	Slide Number 23
	Territorial User Right Fisheries (TURFs) to registered ‘associations/ unions’ of artisanal fishers along the Chilean coast
	TURFs and “el loco” fishery are located in progressives OA upwelling  areas
	Results indicate that “el loco” is sensitive to ocean acidification
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Recent concerns
	Mussel farming is an important socio-economic activity in northern Patagonia
	mussels farming in Chiloe island is part of the cultural heritage
	Mussels are sensitive to OA and may impact coastal communities
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Some preliminar conclusions 
	Other species model: intertidal mussels
	Plasticity in the organic composition of the Periostracum
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	But adults scallops are sensitive to OA 
	Slide Number 58
	Slide Number 59
	Carbonate budget, secondary production and CO2 fluxes in intertidal barnacles experiencing natural variability in Temperature and Ocean Acidification along the Southeastern Pacific Coastal Ecosystems��Lagos N.A. (FONDECYT 1040938; 2014-2017)
	Determinants of marine biogeographic breaks: the underestimated relevance of pH variation��Lardies M.A., Lagos N.A., Broitman B. (FONDECYT 1140092; 2014-2018)
	Education and dissemination
	Conclusions
	Many thanks…

