Global Perspective: Human Impact on Nutrient Cycles

The three nutrient cycles discussed in this chapter (carbon, nitrogen, and phosphorus) are important to understanding how ecosystems function.  However, it is also important to understand that humans have significantly altered these cycles in many ways.  The carbon cycle has been affected by humans in two primary ways.  The burning of fossil fuels (coal, oil, and natural gas) has released large amounts of carbon dioxide into the atmosphere.  The burning of fossil fuels is in effect releasing carbon that was stored in a form that was not accessible to living things.  Furthermore, the conversion of natural ecosystems that tend to store carbon for long periods, such as forests, with agricultural ecosystems that only store carbon temporarily has also disrupted the natural carbon cycle.  The use of large amounts of nitrogen and phosphorus as fertilizer has also caused major changes in the amount of these nutrients that are cycled through ecosystems.  These nutrients are introduced into the bodies of the plants and animals that we raise for food.  A major impact of the widespread use of nitrogen and phosphorus in agriculture is the impact on aquatic ecosystems.  Normally aquatic ecosystems are starved for these nutrients.  The presence of large amounts of these nutrients in either freshwater or saltwater results in increased rates of growth of bacteria, algae, and aquatic plants.  Increases in these organisms can have many different effects.  Many algal blooms are toxic, resulting in fish kills and human poisoning.  Large amounts of plants and algae in aquatic ecosystems will also deplete the water of oxygen when they die.  Each summer a major “dead zone” (18,000 km2) develops in the Gulf of Mexico off the mouth of the Mississippi River.  This “dead zone” contains few fish and bottom-dwelling organisms.  It is caused by low oxygen levels brought about by the rapid growth of algae and bacteria in the nutrient-rich waters.  The nutrients can be traced to the extensive use of fertilizer in the major farming areas of the central United States.
