Ocean Acidification Answer Key

Part II: Doean Acidification
Answer the following questions about ocean achdification.
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1. (3 points) Describe the overall trends of atmospheric CO;, partial pressure of
Gk [pCi;) in the ocean, amnd ocean pH in the North Pacific

2, [ points) At its current pH, is the ocean acidic or basic?
3. (2 points) What ks the dominant species in the carbonate equilibrium at this pH?

4, (I pointg] As pH decreases with ocean acidification, what happens to the
available carbonate [C0+%) in the ocean?

5. (4 points) Provide two examples of species that will be more vulnerable with
ocean acidification, and why or how so.

Ocean acidification answer key is a crucial element in understanding the ongoing changes in our
marine ecosystems. As carbon dioxide (CO2) levels rise in the atmosphere, the oceans absorb a
significant portion of this gas, leading to a series of chemical reactions that result in increased acidity.
This phenomenon poses a serious threat to marine life, particularly to organisms that rely on calcium
carbonate for their shells and skeletons. In this article, we will delve into the causes, effects, and
potential solutions to ocean acidification, providing a comprehensive answer key to this pressing

environmental issue.



Understanding Ocean Acidification

What is Ocean Acidification?

Ocean acidification refers to the decrease in pH levels in the ocean due to the absorption of excess
atmospheric CO2. Since the Industrial Revolution, the oceans have absorbed approximately 30% of
the CO2 released into the atmosphere from human activities, such as fossil fuel combustion and
deforestation. This absorption leads to a series of chemical reactions that convert CO2 into carbonic
acid, which subsequently dissociates into bicarbonate and hydrogen ions, thus lowering the pH of

seawater.

Causes of Ocean Acidification

The primary causes of ocean acidification can be summarized as follows:
1. Increased CO2 Emissions: Human activities, particularly the burning of fossil fuels, have
dramatically increased atmospheric CO2 concentrations.

2. Deforestation: Trees absorb CO2, and their removal reduces this natural carbon sink,

contributing to higher CO2 levels.

3. Industrial Processes: Certain industries release CO2 and other greenhouse gases directly into

the atmosphere, exacerbating the problem.



Effects of Ocean Acidification

Impact on Marine Life

Ocean acidification has far-reaching effects on marine organisms, particularly those that build shells

and skeletons from calcium carbonate. The following groups are particularly vulnerable:

» Shellfish: Species like oysters, clams, and mussels struggle to form their shells in more acidic

waters.

» Coral Reefs: Coral polyps rely on calcium carbonate to create their structures, and acidification

can hinder reef growth and resilience.

¢ Plankton: Certain plankton species, which serve as the foundation of the marine food web, are

also at risk from changing acidity levels.

Consequences for Ecosystems

The impacts of ocean acidification extend beyond individual species. Ecosystem-level consequences

include:

1. Disruption of Food Webs: As foundational species like plankton and shellfish decline, the entire

marine food web can be disrupted.

2. Decline of Biodiversity: Species that cannot adapt to changing conditions may face extinction,

leading to a loss of biodiversity.



3. Altered Habitats: Coral reefs, which provide vital habitat for numerous marine species, may

diminish in size and health.

Mitigation Strategies

Reducing CO2 Emissions

One of the most effective ways to combat ocean acidification is to reduce the amount of CO2 we

release into the atmosphere. Strategies include:

¢ Transitioning to Renewable Energy: Investing in solar, wind, and hydroelectric power can

significantly cut emissions.

e Improving Energy Efficiency: Enhancing energy efficiency in homes, businesses, and industries

can reduce overall energy consumption.

* Promoting Sustainable Transportation: Encouraging public transport, electric vehicles, and

cycling can lower transportation-related emissions.

Enhancing Ocean Resilience

In addition to reducing emissions, we can enhance the resilience of marine ecosystems to acidification

through:



1. Protecting Marine Habitats: Establishing marine protected areas can help safeguard critical

habitats like seagrasses and coral reefs.

2. Restoration Projects: Supporting initiatives that restore damaged ecosystems can improve their

ability to cope with stressors.

3. Research and Monitoring: Investing in scientific research helps us understand the impacts of

acidification and develop effective management strategies.

Education and Awareness

Importance of Public Engagement

Raising awareness about ocean acidification is essential for fostering community involvement and

action. Here are some ways to engage the public:

e Educational Programs: Schools and organizations can implement programs to educate students

and the community about the significance of ocean health.

e Community Events: Organizing beach clean-ups, workshops, and seminars can help increase

awareness and participation in conservation efforts.

e Social Media Campaigns: Utilizing social media platforms to spread information can reach a

wider audience and inspire collective action.



Conclusion

The ocean acidification answer key highlights the urgent need for global action to address this critical
issue. By understanding the causes and effects of ocean acidification, we can take meaningful steps to
mitigate its impacts and protect our marine ecosystems. Reducing CO2 emissions, enhancing ocean
resilience, and promoting education are integral to ensuring a healthier ocean for future generations.
As stewards of the planet, it is our responsibility to act now and safeguard the world's oceans from the

challenges posed by acidification.

Frequently Asked Questions

What is ocean acidification?

Ocean acidification refers to the decrease in pH levels of the Earth's oceans due to the absorption of

excess atmospheric CO2, which forms carbonic acid in seawater.

What causes ocean acidification?

The primary cause of ocean acidification is the increase in carbon dioxide emissions from human

activities, such as burning fossil fuels, deforestation, and industrial processes.

How does ocean acidification affect marine life?

Ocean acidification negatively impacts marine life, particularly organisms with calcium carbonate shells
or skeletons, such as corals, mollusks, and some plankton species, hindering their growth and survival.
What are the potential consequences of ocean acidification on

ecosystems?

Consequences include disruptions to marine food webs, decreased biodiversity, and impaired

ecosystem services such as fisheries and coastal protection.



How does ocean acidification impact coral reefs?

Coral reefs are particularly vulnerable as ocean acidification weakens coral skeletons, making them

more susceptible to erosion and reducing their ability to recover from stress events.

What role do phytoplankton play in ocean acidification?

Phytoplankton, as primary producers, are affected by ocean acidification, which can alter their growth

rates and community composition, impacting the entire marine food web.

Can ocean acidification be mitigated?

Mitigation strategies include reducing CO2 emissions through renewable energy sources, improving

energy efficiency, and implementing carbon capture technologies to lower atmospheric CO2 levels.

What are some signs of ocean acidification observed in marine

environments?

Signs include declining populations of shellfish, weakened coral structures, changes in species

distribution, and altered behavior in marine organisms.
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