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Topic Outline:
	Introduction to coral reefs and how they benefit society
I. Warming of the atmosphere leading to rising ocean temperatures
II. Why it makes the ocean more acidic
III. Biology behind coral reefs
IV. Why coral reefs cannot handle acidic waters
V. How many organisms live in the coral reefs
VI. How fast the coral reefs are deteriorating
VII. How long we have before they are gone
VIII. Impact on humans from the destruction of the coral reefs
IX. How we can help repair our damage on coral reefs (if at all possible)
Notes 
Introduction
Coral reefs have the chemical substances, symbiotic algae referred to as zooxanthellae. The substances provide the coral with the healthy brownish color.
The coral reefs use the sunlight and the carbon dioxide produced by the animals and other organism
This shows that the effects on animals and organism will cause adverse changes to the atmosphere which leads to bleaching
The warming of the earth’s oceans contribute to the acidification of the oceans which decreases the number of the coral reefs around the world 
Warming of the atmosphere leading to rising ocean temperature 
The warming of the atmosphere is bounded to the rise in the ocean temperature surface.
This results to the bleaching of the corals
The temperature rise is caused by the increasing and intense global warming that is experienced currently
The ecosystem of the coral reef is greatly affected by the heat distribution in the oceans which causes the meltdown of the ice caps and continental glaciers (Reef, 2016) 
The average speed of the sea level is increasing at a speed of 3.5 millimeters annually (Reef, 2016)
Why it makes ocean more acidic
Ocean acidification represents key threat to the survival of the coral reefs in the oceans
The ocean warming affects the coral reefs directly through the process of bleaching (Bruno, 2008)
The acid that is produced as a result of the ocean warming affects the zooxanthellae that cover the corals and is responsible to provide food for the reefs (Bruno, 2008)
The acidification is also caused by high production of the carbon dioxide which results from the human activities (Anthony et al, 2008)
As a result, it become a calamity of the marine animals to survive the acidic environment 
Biology behind coral reefs
Coral reefs are striking, significant and complex marine environment features (p. 11)
They are unique ecosystems
They are understood by both biological and geological components (p. 11). 
Coral reefs are constructed from the limestone products produced from both animals and plants
They are formed from the colonial house single-celled microalgae known as zooxanthellae (p. 11). 
The microalgae helps in producing nutrients that benefits the coral reefs
The rapid rate of skeletal growth is facilitated by carbon dioxide exchange
The coral reefs benefit from plants through the symbiotic relationship where the coral obtains food from the plants, and the plants obtain nutrients released as a waste from the microalgae. 
Animals also benefit from the coral reefs; for instance, humans rely on the coral reefs for building materials, food and other benefits (p. 12). 
Why Coral Reefs cannot survive in Acidic Waters
The survival of the coral reefs depends on the low levels of the acid in the ocean
The coral reefs compose of calcium carbonate components (CaCO3) (McNeil et al., p. 6)
The ecosystem of the coral reef is controlled and regulated by the saturation stand of the CaCO3 in water and also the sea temperature
The higher the sea temperature the more dissolution of the carbon dioxide which reduces the pH of the sea and renders it acidic
This destroys the cover of the coral reef with the binding of the CaCO3 with the dissolved carbon dioxide which causes the coral reefs to be less abundant (McNeil et al., 2004)
How many organisms live in the coral reefs?
Coral reefs serve as a home to many living organism
There are over 25% of the fish species relying on the coral reefs for survival (Loria, p. 2). 
The coral reefs assist the oceans; healthy ocean depends on the availability of the reefs (Loria, p. 3). 
The coral reefs in the ocean cover less than 1% of the ocean floor (Loria, p. 3). 
Some of the species that rely on the coral reefs include eels, scrabs, fish, turtles, sponges, urchins and sharks
Humans also rely on the coral reefs for recreational purposes
Coral reefs facilitates the survival of many species due to its highest biodiversity features 
As a result, it hosts many animal and plant species
How fast the coral reefs are deteriorating 
The coral reefs are deteriorating faster than anticipated
The human activities such as deforestation, fossil burning, and industrialization continues to affect the atmosphere
These activities reduces the oxygen content in the atmosphere and also in the oceanic waters; thus, causing climate change (Reef, p. 10)
The reduction in the oxygen content is caused by increased carbon emissions that creates a long-term effects in the ocean water sea levels
The annual average calcification continues to increase due to increasing warming activities (McNeil et al., p. 1)
It is estimated that the annual coral reef calcification will increase ocean warming significantly by 2100 (McNeil et al., p. 1)
The ocean acts as a great heat absorber and also retains more heat energy as compared to the land surface and atmosphere
Increased human activities have increased the carbon dioxide concentration by 30% today (Bruno, p. 4). 
The temperatures of the sea and ocean will also increase by 1-4 degrees Celsius in the next century (Bruno, p. 5)
Effect of increased carbon emissions continues to affect the survival of the coral reefs
Time left before the coral reefs are gone
Coral reefs are important part of the ocean ecosystem; however, the continuous stress factors prove to be greater threats to their survival
The stress factors can be both short and long term factors (Buddemiers et al., 2004)
The short term factors that are threat to the coral reefs are majorly caused by the rapid damage of the reefs and the long-term factors are attributed to be associated with the gradual environment ruin (Buddemier et al)
With all the effects and factors that contribute the deterioration of the coral reefs like the environmental degradation and damages caused to the ecosystem of the coral reef, the lifespan of these organisms is limited
The more these factors are exposed to the survival of the coral reefs, the more their dying time is brought near than it is viewed
Impacts of humans
Coral reefs are important part of the human living which indicates that the destruction of the coral reefs denotes impacts on the human beings
The coral reefs serve in increase development of the tourism and food security (Loria, p.1)
As tourism the reefs serves as recreational areas, their destruction will mount to high expenses to view the reefs (Lane et al., 2013)
The coastal regions highly depend on the oceans and seas for their livelihood; this shows that the destruction of the coral reefs proves to a blow to the sustainable development of the regions (Van der Linden & Hanson, p. 2)
How can we help repair our damage on the coral reefs?
The coral reefs have been damaged by the human activities but there is much that can still be done to make things right
The coral reefs are threatened by the global warming and climate change effects
Therefore, minimizing the global warming and climate change effects can help repair the damaged coral reefs
Researcher has identified some of the most threatened and affected regions including Puerto Rico, Florida, and Hawaii’s reefs (Lane et al., p. 19)
The following changes will help repair the damaged coral reefs;
Reduce the gas emissions in the atmosphere to minimize the excess carbon dioxide dissolved in the ocean waters
Create more efficient energy sources and conservation strategies to minimize the fossil burning that produces excess carbon in the atmosphere

Conclusion 
The study examined various causes of that contribute to the destruction of the coral reefs. 
Global warming is highlighted as the key reason and cause for the destruction of the coral reefs
Many threats continue to emerge especially with the increased human activities
Research suggests that carbon emission reduction strategies can help repair the damaged coral reefs



