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For Europe, the annual impact 
of ocean acidification will be 

in 2100 
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Focus on biodiversity 
and disease risk 
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 The dilution effect predicts 
that disease risk increases 
for a focal host when host 
species diversity declines  

 

 



(…) much of what we know about the transmission of bivalve 
parasites is based on experimental systems or models in which 

hosts and parasites are considered 
in an ecological vacuum. In reality, hosts exist 

within diverse ecological communities, and ecological interactions 
undoubtedly influence the transmission and impact of parasites 
 
T. Ben-Horin et al. Journal of Invertebrate Pathology 131 (2015) 155–176 
 

 

How filter-feeders 
influence disease 

risk in oyster ? 

Empty 
Filter-

feeders 

Source of infection 
OsHV-1 donors 

SW
 P

h
yt

o
 

97% 
(±1.6 among species) 

76% 
 Reduce food availability, growth and 

metabolic rate of the host 
 Competition with non susceptible 

host for food resources decreases 
disease risk 

Similar virus load 
Differences in food, 
growth and energy 

Mussel 
Mytilus edulis 

Flat oyster 
Ostrea edulis 

Pacific oyster 
C. Gigas 

Young and adult 

Ascidian 
Ciona intestinalis & Phalusia 

mamilata 

Recipients  Recipients  

Su
rv

iv
al

 



Hosts experiencing stress from the presence 
of secondary compounds may experience 

higher transmission success due to the inability to resist 
pathogen infection 
 
 
Dallas, T., Hall, R.J. & Drake, J.M. (2016) Competition-mediated feedbacks in experimental 
multispecies epizootics. Ecology, 97, 661-670. 
 
 

 

How non filter-
feeders influence 

disease risk in oyster ? 
The intricate case of macroalgae 
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The triple CO2 problem on shellfish farming 

Warming 

Ecosystem 
loss 

Acidification 
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How shall we address the problem ? 
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opinion & comment

marginal abatement cost curves can be 
used to evaluate the probable ef ects on 
emissions and the induced total abatement 
costs. T e estimation of costs may be 
complicated by general equilibrium and 
trade ef ects, as well as by co-benef ts of 
induced technological change. I believe, 
however, that the accounting rules should 
be simple, and only take into consideration 
the most immediate of the possible ef ects. 
In the presence of signif cant co-benef ts 
of the policies for the respective country, 
this may lead to an overestimation of the 
total costs, but eliminating such ef ects 
may render the estimates potentially very 
complicated and intransparent.

Estimates of abatement costs are already 
available for many countries. T ey are 
of en based on specif c abatement targets. 
For example, a recent study evaluates 
proposals from China and India for their 
2020 emissions targets11. T e results of 
this study indicate that implementing 
China’s target of reducing the emissions 
intensity of the economy by 40–45% may 
require a comparable ef ort to that implied 
by the targets announced by the EU and 
the US. However, to evaluate countries’ 
overall ef orts in the area of climate 
protection, estimates of their total costs 

that explicitly take into account also their 
investments into low-carbon technologies 
will be needed, in addition to their direct 
mitigation costs.

Let me f nally point out that the 
balanced-ef orts approach is also 
compatible with the adoption of a global 
carbon tax, which many economists view 
as the most ef cient policy instrument for 
climate stabilization1. While a uniform 
carbon price can help to implement 
emissions reductions ef ciently, the 
resulting costs (as percentage of GDP) of 
such a uniform tax could vary drastically 
across countries. T is could make it hard 
to reach an international agreement that 
establishes a uniform carbon tax. To 
neutralize these cost disparities, a global 
transfer scheme could be implemented, 
but this would probably be even harder 
to agree upon than a global carbon tax, 
considering the unprecedented amounts 
of monetary transfers between countries 
that would be needed. Under a balanced-
ef orts scheme, such cost disparities can be 
of set more easily. Countries that suf er less 
under a uniform carbon tax would simply 
be asked to contribute more to the other 
global public good: knowledge in the area 
of low-carbon technologies. ❐
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COMMENTARY:

Lessons learned from ocean 
acidification research
Ulf Riebesell and Jean-Pierre Gattuso

Reflection on the rapidly growing field of ocean acidification research highlights priorities for future 

research on the changing ocean.

R
esearch on ocean acidif cation has 
gone through a remarkable surge 
over the past decade. Known to only 

a small number of researchers ten years 
ago, the issue of ocean acidif cation has 
developed into one of the fastest growing 
f elds of research in marine sciences, 
and is among the top three global ocean 
research priorities1. Notably, 50% of the 
papers have been published in the last 
three and half years, two-thirds of which 
deal with biological responses (Fig. 1). 
T e development of this f eld has greatly 

benef tted from close collaboration, 
both within and between national and 
international projects, from an early 
community-driven agreement on best 
practices in ocean acidif cation research 
and data reporting2, from concerted 
communication spear-headed by a Reference 
User Group (http://go.nature.com/guz4EE), 
and from international coordination 
(www.iaea.org/ocean-acidif cation). A 
large number of high-prof le reports, 
targeting the science community and 
the general public as well as stakeholders 

and decision makers, have summarized 
the state of knowledge in this f eld as 
concisely and accurately as possible3,4. 
Ocean acidif cation and its consequences 
have received growing recognition at 
intergovernmental levels5, and more recently 
also at the governmental level, as ref ected 
by the US State Department’s Our Ocean 
Conference, where ocean acidif cation was 
one of three topics addressed. In view of its 
fast and striking development, it is timely 
to ref ect on the successes and def ciencies 
of ocean acidif cation research and take 
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For Europe, the annual impact 
of ocean acidification will be 

in 2100 



A triple perspective 

Run away A short-term response to biogeographical problems 

We get only the best A mid-term response to adaptation problems 

The ways of eternal Wisdom A long-term response to most problems 
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