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What is ocean acidification? Chemistry 101
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Considerable increase in research efforts
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Gattuso & Hansson (in press); Gattuso et al. (in press)
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Biological response: meta-analyses

e Hendriks & Duarte (2010): ... limited impact of
experimental acidification on organism processes...
except on calcification

e Kroeker et al. (2010): ... biological effects of ocean
acidification are generally large and negative...

e Liu et al. (2010): This review and analysis ...
suggest that ... the rates of several (microbial)
processes will be affected by ocean acidification,
some positively (N2 fixation...), others negatively.
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OA: knowns, unknowns and perspectives

1. Ocean acidification: background and history (Gattuso &
Hansson)

2. Past changes of ocean carbonate chemistry (Zeebe &
Ridgwell)

3. Floec)ent and future changes in ocean carbonate chemistry
rr

4. Skeletons and ocean chemistry: the long view (Knoll &
Fischer)

5. Effect of ocean acidification on the diversity and activity of
heterotrophic marine microorganisms (Weinbauer et al.)

6. Effects of ocean acidification on pelagic organisms and
ecosystems (Riebesell & Tortell)

7. Effects of ocean acidification on benthic processes,
organisms, and ecosystems (Andersson et al.)

8. Effelc;ts of ocean acidification on nektonic organisms (Poértner
et al.

9. Effelc)ts of ocean acidification on sediment fauna (Widdicombe
et al.

10. Effects of ocean acidification on marine biodiversity and ecos
ystem function (Barry et al.)

11.Effects of ocean acidification on the marine source of
atmospherically-active trace gases (Hopkins et al.)

12.Biogeochemical consequences of ocean acidification and
feedback to the Earth system (Gehlen et al.)

13.The ocean acidification challenges facing science and society
(Turley & Kelvin)

14.Impact of climate change mitigation on ocean acidification
projections (Joos et al. ?

15.0cean acidification: knowns, unknowns and perspectives
(Gattuso et al.)
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OA occurred in the past
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Zeebe & Ridgwell (in press); Gattuso et al. (in press)
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OA is in progress
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OA will continue at a rate never encountered in the past 55 Myr
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Future OA depends on emission pathways
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The legacy of historical fossil fuel emissions on OA will be felt for centuries
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OA will adversely affect calcification
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Kroeker et al. (2010); Gattuso et al. (in press)
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OA will stimulate photosynthetic carbon fixation
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OA will stimulate nitrogen fixation
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Trichodesmium Barcelos e Ramos et al. (2007), Hutchins et al.

erythraeum (2007), Levitan et al. (2007), Kranz et al. (2009,
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preliminary data reported in Hutchins et al.

Trichodesmium (2009)
Crocosphaera Fu et al. 2008
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Czerny et al. 2009

Riebesell & Tortell (in press); Gattuso et al. (in press)
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Some species or strains are tolerant to OA
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Pértner et al. (in press); Gattuso et al. (in press)



http://epoca-project.eu
http://epoca-project.eu
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/

Some taxonomic groups will be able to adapt to OA
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OA will change the composition of communities
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Barry et al. (in press); Gattuso et al. (in press)
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OA will impact food webs and higher trophic levels
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OA will have biogeochemical consequences at the global scale
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Riebesell & Tortell (in press); Gehlen et al. (in press); Gattuso et al. (in press)

Confidence
VL | L M H | VH
L
v ]
R
Challenges:

Better understanding
of key processes as a
function of carbonate
system variables
needed to improve
model parametrization

(@Ol



http://epoca-project.eu
http://epoca-project.eu
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/

There will be socio-economic consequences
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An OA threshold that must not be exceeded can be defined
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Summary on statements

Chemical effects: robust evidence and high
certainty

Biological and ecological effects: much less
certain

e calcification, primary production, nitrogen
fixation and biodiversity will be altered but with
an unknown magnitude

e some cannot be assessed

Biogeochemistry, society and the economy
may change; whether it will be significant or not is
also unknown
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Systems at risk

Polar areas

Deep-sea environments
Coral reefs

Nearshore ecosystems
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Past limitations and future prospects

e Limited workforce and funding

e |nappropriate or inconsistent methods

e Duration of experiments

e Interactions with other stressors

e |ack of field evidence other than around CO2 vents
e [imited work at the community level

e Difficulties to perform meta-analysis

e Model development

e Need for a coordinated international effort



http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/

More information

Project web site: epoca-project.eu - »
Ocean acidification blog “PP'NG P("Nl

A film by Laurence Jourdan

Blog EPOCA Arctic campaigns
Movie “Tipping Point”

Book: Oxford University Press,
Sep. 2011

Increa
cal composition and

Tipping Point will take us around world and under
hanging marine ecosyster vhat tific solutions can

e main

fully distributed

The film will be available for public projections and events after
the 15/12/2010.
For screeners or dvds please contact:

Georama TV Productions
2 rue de la Mairie

£ S0 GEBRAMATV

tel=+33 953 856250,
mob:+33 671 419549
email:georamatv@free.fr

« Tipping Point » © Georama TV,52 min HDCAM,Scientific Advisers:Jean Pierre Gattuso, Ulf Riebesell

° [ ] L) [ ]
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Shooting:Mai a Oct 2010, Delivery December 2010

Versions : French and English
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Jean-Pierre Gattuso and Lina Hansson
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