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Concepts addressed: 
Human and nature induced hazards 
 
Biodiversity, extinction, exotic (introduced) species, conservation, habitat destruction, human 
welfare, human population and technology, resources, global warming and climate change, ozone, 
acid rain, heavy metals, eutrophication. 
 
Biodiversity Crisis:  
 
Modern human culture and the rapidly growing human population have created a biodiversity crisis, 
a rapid decrease in the variety of species on Earth. Biodiversity is vital to human welfare. We 
evolved in Earth's ecosystems, and large-scale changes in them threaten us as well as other species. 
An excellent example of this is in the field of pharmacology - two substances effective against 
Hodgkin's disease and certain other forms of cancer come from the rosy periwinkle, a flowering plant 
native to the island of Madagascar. Madagascar alone harbors some 8,000 species of flowering plants, 
80'7'0 of which occur only there, and most of these species are in trouble. Madagascar has lost 80'7'0 of 
its forests and about 50'7'0 of its native species due to the exploding population of more than 10 
million people (most of whom are desperately poor and not in a position to be concerned with 
conservation).  
Extinction rates are unusually high and the goal of conservation is to find ways to counter the rapid 
loss of species. Habitat destruction poses the single greatest threat to biodiversity. Competition with 
introduced species (those that have been transferred to an area where they did not occur naturally) 
also threatens many species in their native habitats. Over exploitation of wildlife also threatens many 
species.  
The explosive growth of the human population and of technology continues today. Populations of 
developing nations are growing the fastest, but the technology and the resource consumption of the 
less populous developed nations put a much greater strain on the biosphere. Oil spills, acid rain, 
ozone depletion, and chemical pesticides, which are concentrated in food chains by biological 
magnification, affect the entire world.  
Burning of fossil fuels is increasing the amount of carbon dioxide and other greenhouse gases in the 
air, which may warm Earth enough to change climate patterns, melt polar ice, and flood coastal 
regions - it may even increase the rate of species loss.  
 
Habitat Degradation:  
 
Habitat degradation has seriously fragmented many species' populations, often leading to their 
designation as endangered or threatened species. Identifying and preserving critical habitats are 
central goals of conservation biology: Mount Hood National Forest (NW Oregon) as the habitat of 
the Northern Spotted Owl.  
 
Technology and Environmental Pollution:  
 
Ozone: ozone in the upper atmosphere protects Earth from the harmful UV rays in sunlight. 
Measurements by atmospheric scientists document that the ozone has been gradually thinning since 
1975. The consequences for life of Earth may be quite severe - some scientists expect increases in 
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both lethal and non-lethal cancers and in cataracts among humans. Crops and natural communities 
may also be adversely affected, especially the phytoplankton that are responsible for a large 
proportion of Earth's primary production. The destruction of the ozone layer probably results from 
the accumulation of chlorofluorocarbons (CFC's), chemicals used as refrigerants, as propellants in 
aerosol cans, and in certain manufacturing processes. When these chemicals rise in the atmosphere, 
solar radiation breaks them down, and the chlorine they contain reacts with ozone (03), reducing it to 
02. Subsequent chemical reactions liberate the chlorine, allowing it to react with more ozone 
molecules. Even though a multinational agreement was reached in 1987 to phase out the use of 
CFC's, the chemicals already in the air will continue to deplete the ozone layer - possibly to 
dangerously low levels - for decades to come.  
 
Global Warming: Fossil fuels power most of our industries, agricultural equipment, and automobiles, 
and heat/cool most of our homes. Since the Industrial Revolution, the concentration of C02 in the 
atmosphere has been increasing as a result of the combustion of fossil fuels and the burning of 
enormous quantities of wood removed by deforestation. Today, the concentration of C02 in the 
atmosphere is about 171'0 higher than it was when measurements began just over 40 years ago. C02 is 
one of the greenhouse gases - molecules that can absorb infrared radiation and slow its escape from 
Earth, causing atmospheric warming (greenhouse effect). As a natural phenomenon, the greenhouse 
effect is essential for virtually all life on Earth; without the C02 that respiration puts into the 
atmosphere, the average air temperature at Earth's surface would only be about -18CC. Other 
greenhouse gases include methane and nitrous oxide, both of which are also increasing as a result of 
fossil-fuel consumption, industry, and agriculture. Several predictions say a temperature increase of 
as much as 5cC is possible by 2100. Possible consequences of this climate change could be: polar ice 
melt, raising sea levels significantly - New York, Miami, and Los Angeles could all be under water. 
In addition to flooding, a warming trend might alter patterns of global rainfall and farming - the grain 
belts of the central U.S. and central Asia might become much drier and unable to support the crops 
currently grown there; forested areas in semiarid zones could lose their trees and become deserts. 
Overall, large amounts of habitat would be altered by rapid global warming, which could seriously 
impair efforts to reduce species loss.  
A large body of research has led most scientists to acknowledge the rapid onset of climate change 
and called for drastic cuts in the use of fossil fuels to slow temperature increases. On the other hand, 
some researchers, business leaders, and government officials call for more data before any 
conclusions are reached about whether the increases in atmospheric C02 and methane are mainly 
from human sources and whether the increases have actually caused the temperature rise. Skeptics 
point out that the Earth has a long history of severe climate shifts, none of which were caused by humans. 
Others raise the possibility that increased cloud cover may decrease warming by reducing the amount of 
solar heat that reaches Earth's surface. More than 165 countries - the US so far being a notable 
exception - have agreed to an international global warming treaty that requires the most 
industrialized nations to limit or cut carbon emissions (Kyoto Protocol). Deforestation reduction and 
replanting efforts have been worked on by other international organizations. Other strategies include 
developing alternative energy strategies - wind, solar, geothermal to reduce the reliance on fossil 
fuels, and there is much to be gained by conserving energy at home - recycling, and reducing the use 
of cars by waking, bicycling, use of mass transit.  
 
Acid precipitation: acid rain can unbalance nutrient cycling over the long term and threatens the 
existence of thousands of species. Acid rain is precipitation having a low pH (usually between 3.5 
and 5.5) produced when sulfur dioxide and nitrogen dioxide pollutants, primarily emitted by coal-
fired power plants, combine with water in the atmosphere - precipitation that harms both living and 
non-living things. The cycling of any chemical element in an ecosystem depends on the web of 
feeding relationships among plants, animals, and microbes. Acid rain mixes with surface waters, 
killing fish and other aquatic life. It seeps into groundwater, causing heavy metals to leach out of the 
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soil. The result is that these heavy metals enter the groundwater and surface water, posing health 
problems for humans as well as fish.  
The effect on plant life is serious - not only have many of the minerals which are toxic (such as 
aluminum) been liberated from the soil, but acid rain has also leached many of the minerals essential 
to plant growth. Recent research suggests that acid rain also kills or damages microorganisms living 
in symbiotic associations with forest trees, helping them extract water and needed minerals from the 
soil. Without these organisms, the trees die: for example, many of the balsam trees in the North 
Carolina forests.  
This situation is complicated because countries pollute their own air and the air of neighboring 
countries. Emissions produced in the Midwest and eastern portions of the US affect not only those 
areas, but are carried by the wind into Canada. Emissions produced in England move into the 
Scandinavian countries.  
The solution to this problem is not easy or inexpensive. One technique to reduce S02 is to put  
scrubbers on coal-burning plants, and this technology can remove up to 95'7'0 of the emissions. Sadly, 
the US lags behind most sulfur-emitting countries - perhaps because of cost. A solution probably 
depends on international agreements to reduce emissions, to employ energy conservation measures, 
and to increase the use of public transportation.  
 
Eutrophication: certain inorganics such as nitrogen and phosphorous, which come from croplands or 
laundry detergents, accumulate in a lake and stimulate plant growth. Although heavy plant growth 
makes swimming, fishing, or boating difficult, it does not cause most of its problems until the 
autumn, when the plants die. When the plants die, the decomposition process takes the oxygen from 
the water, leading to the death of other organisms. Eventually, the lake may become transformed into 
a marsh and then into a terrestrial community by an accelerated process of succession. Sediment that 
flows into lakes from erosion caused by some agricultural practices, mining, and road construction 
also fills the lakes and hastens natural succession.  
Example: the "death" of Lake Washington near Seattle stemming from local communities dumping 
their wastes into the lake. In 1968, the dumping was halted, and lake Washington is now fully 
recovered  
 
Exotic or Introduced Species: Ranking second behind habitat loss as an important cause of the 
biodiversity crisis, is the competition of introduced species (sometimes called exotic species) with 
native species. An introduced species is any species that has been deliberately or accidentally 
transferred from one location to another, where it did not occur naturally. People inadvertently carry 
hitchhiking seeds or insects with them when they travel throughout the world, and many foreign 
plants and animals have been intentionally introduced for agricultural (Kudzu vine) or ornamental 
purposes (water hyacinth). Most transplanted species fail to survive outside their normal range, but 
there are many cases of viable transplants - starlings and house sparrows were deliberately 
introduced from Europe and now have replaced native songbirds in many areas of North America. 
The U.S. has at least 50,000 introduced species, at a cost of over $130 billion in damage and control 
efforts - and this does not include the priceless loss of native species.  


