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Introduction: 
What are coral reefs? 

Coral reefs are large underwater structures composed of the skeletons of coral, which are marine 
invertebrate animals. New coral live on the calcium carbonate exoskeletons of their ancestors, 
adding their own exoskeleton to the existing coral structure. As the centuries pass, the coral reef 
slowly grows, one tiny exoskeleton at a time, until they become massive features of the subma-
rine environment. 

Corals are found all over the world's oceans, from the Aleutian Islands off the coast of Alaska to 
warm tropical waters of the Caribbean Sea. The biggest coral reefs are found in the clear, sha-
llow ocean waters of the tropics and subtropics where they grow quickly. The largest of these 
coral reef systems — the Great Barrier Reef of Australia — is more than 1,500 miles (2,400 
km) in length. 

About 25 %  of all known marine species rely on coral reefs for food, shelter and breeding. 
Sometimes referred to as "the rainforests of the sea" for their biodiversity, coral reefs are the 
primary habitat for more than 4,000 species of fish, 700 species of coral, and thousands of other 
plants and animals. 

And their lives are in imminent peril, according to experts. 

The issue: 

The increasing acidification of the ocean — caused when oceans absorb immense amounts of 
carbon dioxide (CO2) released into the atmosphere through the burning of fossil fuels — in-
hibits coral's ability to produce the calcium carbonate exoskeletons they rely on for shelter. 

Water pollution, too, is wreaking havoc on coral reefs. Agricultural pesticides and fertilizers, 
oil and gasoline, sewage discharge and sediment loads from eroded landscapes damage the 
complex relationships that exist between the plants, coral and other animals that are part of the 
reef ecosystem. 

As the temperatures of the world's oceans increase due to global warming, coral polyps expel 
the zooxanthellae (a yellowish- brown symbiotic)they depend on for food. Once they are gone, 
the coral also loses its brilliant color, and all that can be seen is the white exoskeleton; this is 
referred to as coral bleaching. Coral colonies subject to bleaching usually die off. 

https://www.livescience.com/6290-great-barrier-reef.html
https://www.livescience.com/38085-aquarium-fish-at-risk.html
https://www.livescience.com/39439-coral-bleaching-mystery.html
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And fishing practices such as cyanide fishing (using cyanide to make fish easier to catch), 
"blast fishing" with explosives, and overfishing with trawlers can destroy a thousand-year-old 
coral reef in a few minutes. 

"Overfishing, ocean acidification and pollution are pushing coral reefs into oblivion," said 
Roger Bradbury, an ecologist at Australian National University in Canberra, in a New York 
Times opinion article. "Each of those forces alone is fully capable of causing the global collapse 
of coral reefs; together, they assure it." 

The increasing of Acidification 

When carbon dioxide (CO2) is absorbed by seawater, chemical reactions occur that reduce sea-
water pH, carbonate ion concentration, and saturation states of biologically important calcium 
carbonate minerals. These chemical reactions are termed "ocean acidification". Calcium carbo-
nate minerals are the building blocks for the skeletons and shells of many marine organisms. In 
areas where most life now congregates in the ocean, the seawater is supersaturated with respect 
to calcium carbonate minerals. However, continued ocean acidification is causing many parts of 
the ocean to become undersaturated with these minerals, which is likely to affect the ability of 
some organisms to produce and maintain their skeletons, which is happening with corals. 

Future predictions indicate that the oceans will continue to absorb carbon dioxide and become 
even more acidic. Estimates of future carbon dioxide levels, based on business as usual emis-
sion scenarios, indicate that by the end of this century the surface waters of the ocean could be 
nearly 150 percent more acidic.  

Ocean acidification is an emerging global problem. Over the last decade, there has been much 
focus in the ocean science community on studying the potential impacts of ocean acidification. 
Since sustained efforts to monitor ocean acidification worldwide are only beginning, it is cu-
rrently impossible to predict exactly how ocean acidification impacts will cascade throughout 
the marine food chain and affect the overall structure of marine ecosystems. With the pace of 
ocean acidification accelerating, scientists, resource managers, and policymakers recognize the 
urgent need to strengthen the science as a basis for sound decision making and action. 

Water pollution 

Over two thirds of Earth's surface is covered by water; less than a third is taken up by land. As 
Earth's population continues to grow, people are putting ever-increasing pressure on the planet's 
water resources. In a sense, our oceans, rivers, and other inland waters are being "squeezed" by 
human activities—not so they take up less room, but so their quality is reduced. Poorer water 
quality means water pollution.  

http://www.nytimes.com/2012/07/14/opinion/a-world-without-coral-reefs.html?pagewanted=all
http://www.nytimes.com/2012/07/14/opinion/a-world-without-coral-reefs.html?pagewanted=all
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Most water pollution doesn't begin in the water itself. Take the oceans: 
around 80 percent of ocean pollution enters our seas from the land. Vir-
tually any human activity can have an effect on the quality of our water 
environment. When farmers fertilize the fields, the chemicals they use are 
gradually washed by rain into the groundwater or surface waters nearby. 
Sometimes the causes of water pollution are quite surprising. Chemicals 
released by smokestacks (chimneys) can enter the atmosphere and then 
fall back to earth as rain, entering seas, rivers, and lakes and causing wa-
ter pollution. That's called atmospheric deposition. Water pollution has 
many different causes and this is one of the reasons why it is such a diffi-
cult problem to solve. 

In the coming years, remote coral reef ecosystems will be impacted primarily by global envi-
ronmental changes. Reefs in close proximity to human populations, however, will also be faced 
with local stresses, including poor water quality from land-based sources of pollution. 

Land-based pollution 

Pollution from land-based sources is a primary cause of coral reef degradation 
throughout the world. In the Caribbean, for example, approximately 80 per-
cent of ocean pollution originates from activities on land. As human popula-
tions expand in coastal areas, development alters the landscape, increasing 
runoff from land. Runoff often carries large quantities of sediment from land-
clearing, high levels of nutrients from agricultural areas and sewage outflows 
(water fuite), and pollutants such as petroleum products and pesticides. These 
land-based sources of pollution threaten coral reef health. 
Excess nutrients result in poor water quality, leading to decreased oxygen and 
increased nutrients in the water (eutrophication). This can lead to enhanced 
algal growth on reefs, crowding out corals and significantly degrading the 
ecosystem. In addition, sediment deposited onto reefs smothers corals and in-
terferes with their ability to feed and reproduce. Finally, pesticides interfere 
with coral reproduction and growth. Sewage discharge and runoff may also 
introduce pathogens into coral reef ecosystems. 

Marine Debris 
Marine debris (pieces of waste) also affects reefs in many areas. Marine debris is 
any human-made object that is discarded, disposed of, or abandoned that enters 
coastal and ocean waters. Debris may enter directly from a ship or indirectly when 
washed out to sea via rivers, streams, and storm drains. Hundreds of human-made 
items end up as marine debris, including plastics (from bags to balloons, hard hats 
to fishing line), glass, metal, rubber, and even entire vessels. 
Plastic debris kills several reef species. Derelict (abandoned) fishing nets and other 
gear—often called "ghost nets" because they still catch fish and other marine life 
despite being abandoned—can entangle and kill reef organisms and break or da-
mage reefs. Even remote reef systems suffer the effects of marine debris. The 
Northwestern Hawaiian Island reefs are particularly prone to the accumulation of 
marine debris because of their central location in the North Pacific gyre. From 
2000 to 2006, NOAA and partners removed over 500 tons of marine debris from 
the Northwestern Hawaiian Islands. 
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Global warming 

Global warming is the current increase in temperature of the Earth's surface (both land and wa-
ter) as well as it's atmosphere. Average temperatures around the world have risen by 0.75°C 
(1.4°F) over the last 100 years about two thirds of this increase has occurred since 1975. In the 
past, when the Earth experienced increases in temperature it was the result of natural causes but 
today it is being caused by the accumulation of greenhouse gases in the atmosphere produced 
by human activities. 

The natural greenhouse effect maintains the Earth's temperature at a safe level making it possi-
ble for humans and many other lifeforms to exist. However, since the Industrial Revolution hu-
man activities have significantly enhanced the greenhouse effect causing the Earth's average 
temperature to rise by almost 1°C. This is creating the global warming we see today. To put this 
increase in perspective it is important to understand that during the last ice age, a period of mas-
sive climate change, the average temperature change around the globe was only about 5°C. 

This image explains perfectly the effects of climate change or global warming on coral reefs. 

Overfishing 

Coral reef ecosystems support important commercial, recreational, and subsistence fishery re-
sources in the U.S and its territories. Fishing also plays a central social and cultural role in many 
island and coastal communities, where it is often a critical source of food and income. 

The impacts from unsustainable fishing on coral reef areas can lead to the depletion of key reef 
species in many locations. Such losses often have a ripple effect, not just on the coral reef 
ecosystems themselves, but also on the local economies that depend on them. Additionally, cer-



   RESEARCH REPORTS

tain types of fishing gear can inflict serious physical damage to coral reefs, seagrass beds, and 
other important marine habitats. 

Coral reef fisheries, though often relatively small in scale, may have disproportionately large 
impacts on the ecosystem if conducted unsustainably. Rapid human population growth, in-
creased demand, use of more efficient fishery technologies, and inadequate management and 
enforcement have led to the depletion of key reef species and habitat damage in many locations. 

This image explains the cause: 

 

Previous attempts to solve the issue 

• A Resolution 2/12 on sustainable coral reefs management (EA/2/12) was adopted at 
the second session of the United Nations Environment Assembly (UNEA-2) in May 
2016. The resolution, inter alia, calls for initiatives, cooperation and commitments 
to conserve and sustainably manage coral reefs, including cold-water coral ecosys-
tems and mangroves; recognizes that education, capacity building and knowledge trans-
fer is crucial; and encourages integrated, ecosystem-based and comprehensive ap-
proaches including partnerships with industry, as well as establishment of MPAs and 
other spatial and relevant sectoral approaches to enhance climate change resilience. The 
resolution further requests UNEP to pursue a number of specific actions, inter alia in 
relation to awareness raising; knowledge transfer; coral reef climate change resilience; 
coral reef policy instruments; development and implementation of national or regional 
measures and action plans; and development of indicators and assessment of coral reef 
status and trends. The resolution provides direction for coral reef policy and man-
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agement in the context of the 2030 development agenda, and has implications for 
UNEP’s coral reef work. 

This is the resolution: 

https://www.icriforum.org/sites/default/files/UNEA2_resoCR_EN.pdf 

• Another law is: Oceans and the Law of the Sea” ;reiterating, among 
other things, the essential need for cooperation, including through capaci-
ty-building and transfer of marine technology, to ensure that all States, 
especially developing countries, small islands and coastal African States, 
were able to implement the Convention and to benefit from the sustain-
able development of the oceans and seas, as well as to participate fully in 
all forums and processes dealing with related legal issues. 

This is the law: 

http://www.un.org/press/en//2010/ga11031.doc.htm 

Possible solutions 

1. Conserve water 

2.  Help reduce pollution:  Fossil fuel emissions from cars and industry raise lead to 
ocean warming which causes mass-bleaching of corals and can lead to widespread des-
truction of reefs. 

3. Research what you put on your lawn: Although you may live thousands of miles from 
a coral reef ecosystem, these products flow into the water system, pollute the ocean, and 
can harm coral reefs and marine life. 

4. Dispose of your trash properly: Don't leave unwanted fishing lines or nets in the wa-
ter or on the beach. Any kind of litter pollutes the water and can harm the reef and the 
fish. 

5. Support reef-friendly businesses: Ask the fishing, boating, hotel, aquarium, dive or 
snorkeling operators how they protect the reef. Be sure they care for the living reef 
ecosystem and ask if the organization responsible is part of a coral reef ecosystem ma-
nagement effort. 
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