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WHAT IS OCEAN ACIDIFICATION?
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What we know about ocean acidification?




The carbon cycle comes In two forms: the

organic carbon cycle and the inorganic |

carbon cycle.

The inorganic carbon cycle is responsible
for ocean acidification for it includes the
many forms of dissolved CO, present in
the Earth's oceans.

When CO, dissolves, it reacts with water to
form a balance of ionic and non-ionic
chemical species: dissolved free carbon
dioxide (CO,(aq)), carbonic acid (H,CO,),
bicarbonate (HCO;) and carbonate (CO;?).

Dissolving CO, in seawater increases the
hydrogen ion (H*) concentration in the
ocean, and thus decreases ocean pH.

Rising atmospheric CO, is changing the chemistry of the ocean

COZ x Hzo = HzCOs =

HCOs- + H+ & 6032- + H+




What we know about ocean acidification?




Ca|Ciﬁcati0n inV()IveS the * €O, is corrosive to the shells and

skeletons of many marine organisms

precipitation of dissolved _© s e
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coccoliths. After they are |#¢E
formed, such structures are =~
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unless the surrounding g==""
seawater contains
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What we know about ocean acidification?
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Reduced calcification rates

Significant shift in key nutrient and trace
element speciation

Shift in phytoplankton diversity
Reduced growth, production and life
span of adults, juveniles & larvae

Reduced tolerance to other
environmental fluctuations

Changes to fitness and survival
Changes to species biogeography
Changes to key biogeochemical cycles
Changes to food webs

Changes to ecosystem & their services
Uncertainities great — research required




What we need to know?
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Impact on phytoplankton

The lowering pH limits for growth of
the dinoflagellate.

Some phytoplankton indicate that
reductions of 0.3-0.5 pH units have
little impact on  productivity, but may
differentially Impact species
dominance.

Ocean acidification could increase the
nitrogen fixing, photosynthesis rate
and growth of some phytoplankton
(Diatoms)
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Impact on survival

Meroplankton is the most sensitive to CO,
iInduced OA.

A decrease of 0.2 unit of pH induces 100%
mortality Iin calcifying larvae such as
crustaceans, molluscs and echinoderms
due to larval malformations that include
skeletal defects.

However, the Ilow pH  enhanced
developmental success in calcified sea
urchins and non-calcified Tunicate larvae.

Therefore profound changes in ecological
relationships (predation, competition, etc.)
IS then expected




Impact on developmental dynamics

OA Is reduced the developmental rate of
planktonic larvae. At low pH, it takes more time
to reach the same developmental stage,
Increasing the time taken to reach
metamorphosis.

A delayed development leading to a delayed
settlement can impact local populations.

Planktonic mortality is high and increasing the
time a larva spends in the plankton/water
column must increase the chance of loss by
predation and/or by delay in the opportunity to
settle.

The timing of recruitment is also crucial and late .

settlers often experience the lowest survival.




Impact on calcification

20 to 40 percent reduction In
biogenic calcification of
coccolithophores, resulting In
malformed calcareous plates
and layers of plates and lose
half their protective coatings.

Planktonic foraminiferans are
failed to calcify due to OA.
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Impact on calcification

Aragonite-producing
pteropods are a group of
32 species of planktonic
snails.

Pteropods are particularly
threatened Dby ocean
acidification because of
the high solubility of
aragonite




Impact on physiology

Calcium and other ion-transport based phenomena
are vital for many physiological processes (i.e.
ciliary activity, muscle contraction, neural signalling
and integration, etc.).

The larval feeding efficiency at low pH is
significantly lower. The influence of OA on feeding
may explain observed impacts on parameters such
as survival, growth rate and other energy
dependent process including calcification.

Larval plankton have calcified skeletal rods
supporting their bodies, and propel themselves with
ciliated bands looped around projections called
arms. Ciliated bands are also used in food capture,
and filtration rate is correlated with band length. As
a result, swimming and feeding performance are
highly sensitive to morphological changes.




What do we need to know?




Impact on physiology

Ocean acidification showed significant negative impacts
on egg hatching success and naupliar survival of
copepod Calanus sp..

Ocean acidification significantly modifies the stochastic
properties of successive displacements, leading to
decrease mate encounter rates when copepods cannot
rely on female pheromone plumes (i.e. under turbulent
conditions)

Decreases the ability of males to detect females
pheromone trails, to accurately follow trails and to
successfully track a female. This led to a significant
decrease in contact and capture rates in acidified
seawater.

Ocean acidifications decreases the ability of |

male copepods to detect, track and capture a female,

hence suggest an overall impact on population finess -~

and dynamics E. affinis and T. longicornis.




Adaptation potential

Some diatoms might be survive and produce
more energy during photosynthesis.

Similarly, the feeding and respiration rate can
be increased in some copepods (Calanus sp.)
when the pH decreased.

Some copepods can also have the capacity to
adapt to OA. One generation is needed to
cope with impacts of OA on life cycle dynamics
and second generation animals adapted to low
pH (Dupont and Thorndyke, 2008).

The growth, development and survival of sea
urchins, tunicate larvae and jelly fish could be
Increased when the pH decreased. .




Synergistic effects with other stressors

In the future ocean, OA will operate in synergy with
other anthropogenic stressors.

Predicted scenarios indicated a threat to marine life
through the specific or synergic effect of both OA
and temperature (global warming).

Experiments on molluscs (Parker et al., 2008) and
echinoderms (Byrne and Davis, 2008; Dupont and
Thorndyke, 2008; Wren et al., 2008) demonstrate
that some negative impacts of OA can only be
observed when combined with higher temperature
(an increase of 2°C expected for the end of the
century).

For example, a much higher mortality was seen in
sea urchin larvae (Strongylocentrotus purpuratus)
cultured at low pH (7.7) and at 16°C compared to
the control at pH 7.7 and 14°C (Wren et al., 2008).
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Impact of climate change driven ocean acidification on biodiversity

Changing in nitrogen and iron
concentration due to acidification
can leads to reduction in primary
production and  phytoplankton
growth

Changes in primary production
can reduces the zooplankton
production & growth




Impact of climate change driven ocean acidification on biodiversity

A decrease in plankton production,
which could result from a ocean
acidification, would mean less food for
fish populations. In addition, OA are
expected to increases in shift many
species. And changing OA can affect
the fish breeding and spawning

The eggs and larvae of many fish
species are sensitive to OA. The
naturally high mortality of fish
larvae can be possible
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Potential Effects on Open Ocean Food Webs
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Impact of climate change driven ocean acidification on biodiversity

Many of the seabirds that prey
on fish and plankton are likely to
have their food supply reduced
and ocean acidification can
influenced the breeding and
nesting of seabirds.

Due to glaciers melting the
Penguins are facing threats
due to lack of climate, habitat,
foraging grounds and migration




Impact of climate change driven ocean acidification on biodiversity
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The predicted reduction in primary
and secondary productivity that
could result from increased OA
would inevitably reach the top of the
food web with supplies for marine
mammals being affected.

Temperature increases in the Arctic have
caused sea ice to break up earlier in the
summer allowing polar bears less time to
build up vital fat reserves to last them
through the winter months. If this trend
continues a decline in the weight of adult
polar bears and birth rates, will become a
serious threat to their survival.




What can we do?
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NOA A Acidification Experimental Facility

pH controller

Packed Column

Intrepid Biologist

Reservoir

Exposure Tank



CONCLUSIONS




Suggestion to policy makers




Suggestion to policy makers




SUGGESTION TO STAKEHOLDERS




< So far, surveys and inventorization have been conducted only in
selected areas and only on major commercial species. So complete
survey on all flora and fauna is needed.

% There Is demand for Taxonomist. So expertise in taxonomy should be
appointed and youngsters should be encouraged for taxonomical
Investigation.

< Biodiversity and Taxonomy is being taught as subject in the curricula of
school and undergraduate level.

“ The separate courses should be started In undergraduate and
postgraduate level on Biodiversity and Conservation.

< More employment & Research opportunities should be created to who
study Marine Science, Marine Biology, Marine Biodiversity &
Oceanography
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RECOMMENDATIONS




How do meet the challenge?

_ Ambitious
Avoid past implementation of

mistakes - the conservation
policies

Greening of the Eliminating
environment marine pollution

Fighting climate
change & Ocean
Acidification




How do meet the challenge?

We need political will
and ambition!

We need to go from
words to action for true
conservation!
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SAVE OCEAN SERVE NATION

BIODIVERSITY IS LIFE

BIODIVERSITY IS OUR LIFE

Thanks

www.mpalbdu.weebly.com




