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Research Question

How will ocean acidification affect
the calcification rates, and
therefore the growth and
development, of coral in the

coming years worldwide?

Introduction

Ocean acidification Is a result of
Increased anthropogenic
atmospheric carbon dioxide being
absorbed by the world’s oceans

About 25% of all carbon dioxide
emitted from human activities Into
the atmosphere is absorbed by
the ocean

Carbon dioxide levels are
currently increasing at a rate of
approximately 2.2 parts per
million annually

CO2 reacts with sea water to
produce two positively charged
lons, causing a lowered pH, or a
more acidic ocean

These positive ions react with
negative bases in the water such
as CaCOa3- carbonate ions

Hydrogen saturation and
carbonate saturation have an
Inverse relationship

This chemical reaction means
less carbonate ions being
avallable for calcifying marine
organisms to build their skeletons

As calcification rate slows, coral
are unable to maintain
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Linear expansion rate
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(Heogh-Guldberg et al, 2007)
Aragonite Is a mineral form of calcium

carbonate. This figure shows the changes
IN ocean water aragonite saturation
predicted to occur with increasing levels of
ppm of atmospheric CO2 saturation
exhibited In white at the top left of each
panel. Coral reef locations are shown as
pink dots.
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Calcification regularly decreased when pCO2 was adjusted from
ambient conditions

In August 1999, calcification rates decreased around 44% with a
1.7x Increase

In January 2000, calcification rates decreased 26% with a 1.4x
Increase and 80% with a 2.0x Increase

Okazaki et al, 2013

Calcification rates decreased 52% with a pCO2 elevated to
simulate a drop in pH of 0.2 units over a 2-year period

Calcification rates decreased 50% with a pCO?2 elevated to
simulate a drop in pH of 0.1 units over a 2-year period

Foster et al, 2016

Corals exposed to high pCO2 had an array of deformities such as
lowered density, missing portions of skeleton, reduced linear
expansion

Fractures were observed in 50% of corals grown at high pCO2

(Fosteret al, 2016)
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Recommendations &

Conclusion

o Calcification rates and acidification
levels (increased pCO2 and decreased
PH units) are directly related In reefs
observed worldwide

o As a result, structural deformities in
coral skeletons are observed with
Increasing severity, leading to
fractures, decreased density, and
reduced linear expansion

o Future reefs will move towards net
carbonate dissolution and be unable to
build their skeletons as atmospheric
CO2 levels continue to rise

o Further research is needed regarding
the influence of various environmental
factors such as light exposure,
pollution, and nutrient levels when
paired with increased pCO2 on
calcification levels

o Further research is needed regarding
stress and acidic environment resistant
and resilient coral species
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