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ABSTRACT 

Corals are important because they are the primary builders of large calcium carbonate structures 
that make up the reef ecosystem. Recent coral reef degradation is quite possibly caused by climate 
change. Emission of fossil fuels into the atmosphere increases carbon 'dioxide (C02) 

concentrations, which can affect coral reefs in two ways. One way is by the greenhouse effect. As 
temperature increases in the atmosphere, some of the heat is transferred to the surface of the ocean. 
When sea-surface temperatures become too warm, corals experience bleaching. The second effect 
is seawater chemistry changes due to absorption of CO, in the oceans. As more CO, is driven into 
the oceans, seawater chemistry changes so that less carbonate ion (CO,") is available to the coral 
for calcification (i.e., precipitation of calcium carbonate, (CaCOJ ). As calcification decreases, the 
coral's skeleton weakens. In order to examine this effect, we produced an aquarium model to 
simulate how coral calcification is affected by the increase in atmospheric C02, as well as by 
increases in sea-surface temperature. This model has helped us determine how corals may be 
allected in the future if CO2 levels and temperature continue to rise. 

INTRODUCTION 

Coral is important because it is the primary builder of large calcium carbonate (CaCO,) 
structures that make up the reef ecosystem. Coral are found in shallow waters where they can 
receive sunlight. Coral reefs resemble rainforests in terms of their high biodiversity. Reefs 
support rich communities through efficient recycling processes [Bryant et aI., 1998]. They are also 
noted for their high level of productivity and are thought to be the most productive of all marine 
ecosystems, providing seafood, medicine, products, and recreational values. 

Economic Value: Seafood from coral reefs contributes about one-fourth of the world's tOlal fish 
catch [Colfelt, 1988]. Munro estimated that coral reef ecosystems generate 6 million tons 01' fish 
caught worldwide [Hoegh-Guldberg, 1999]. Coral reef fish provide the essential ,source of prulein 
for millions of people in underdeveloped societies [Hoegh-Guldberg, 199\11. They aIsu pruvide 
employment for millions of fishers [Roherts d al .. 1l)9RI. Corals call he malic illl" jewelry. '!lld ih 
sand and limestone skeletons are used by the construction industry 1 Rr\'llnl. I'NX I. 

Medicine: New drugs from coral reefs are being produced to provide bunc grafls and treat viruses 
(i'om chemicals f(JUnd within corals. In the future. drugs from coral reel\ may he deyelnped fnr the 
treatment of leukemia, skin cancer, and harmful tumors. 

Tourism: Coral reefs are popular tourist attraction.s where peuple gu snnrkeling. scuha dll·ing. 
recreational fishing, and for vacations in the sun. There is a lot of money made frum reci' 
attractions: about $1.5 billion is made annually from the Great Barrier Reef in Australia I/Jone "' 




































































