55
Humans in the Environment
Lecture Outline

I. The biodiversity crisis

A. Biological extinction is the eventual fate of all species, but humans are greatly increasing the extinction rate

1. According to the United States Endangered Species Act, a species is declared endangered when it is in danger of becoming extinct

2. A threatened species is one whose population has become greatly diminished and will probably become endangered

B. Human activities contribute to declining biological diversity

1. Fragmentation of habitat leads to species decline

2. Pollution greatly affects populations

3. Biotic pollution (introduction of exotics) harms native species due to competition, predation, or interbreeding; invasive species are those foreign species that cause economic or environmental harm

a) Island populations are particularly sensitive to introductions

b) Another example is the zebra mussel, introduced into the American Great Lakes

4. Some species have become endangered or extinct by deliberate human action to eradicate them

a) Prairie dogs, wolves, mountain lions, and grizzly bears are examples

5. Unregulated hunting, or overhunting, has led to the decline or extinction of many birds and large mammals

6. Commercial harvesting removes live animals and plants from the wild for research, zoos, and the pet trade

C. Where is the problem of declining biological diversity greatest?

1. Declines in diversity are greatest in the United States in California, Hawaii, Nevada, Alabama, Utah, and Florida

2. Worldwide, tropical rain forests are adversely affected by human populations

D. Conservation biology addresses the issue of declining biological diversity

1. In situ conservation includes establishment of preserves to protect wildlife in its natural and original habitat

2. In situ conservation is the best way to preserve biological diversity 

a) In situ conservation preserves natural ecosystems

b) Protected areas are not always effective in preserving diversity, particularly in developing countries

3. Restoring damaged or destroyed habitats is the goal of restoration ecology

4. Ex situ conservation includes protection of species in zoos and seed banks

5. Ex situ conservation is used in an attempt to save species on the brink of extinction 

a) Zoos, aquaria, and botanical gardens are examples of ex situ conservation

b) Artificial insemination and host mothering may be used to increase the number of offspring

6. Conservation organizations are essential to conservation biology

a) The IUCN assists countries in saving species and maintaining refuges

7. The Endangered Species Act provides some legal protection for species and habitats

a) This act was passed in 1973 in the United States; other countries have similar legislation

b) Since passage, more than 1200 species have been listed as endangered or threatened in the United States

8. International agreements help protect species and habitats

a) The Convention on International Trade in Endangered Species of Wild Flora and Fauna (CITES) aims to conserve worldwide biological diversity

II. Deforestation

E. After deforestation, soils erode, causing increased turbidity of rivers and lakes; this may lead to desertification in dry areas

1. Deforestation leads to loss of biological diversity

2. Globally, loss of forests interferes with the hydrologic cycle by reducing sylvan (originating from trees) precipitation

3. Deforestation is involved in global warming

F. Where and why are forests disappearing?

1. Significant loss of forests in temperate regions has occurred during the past 1000 years

a) Deforestation in the tropics has accelerated during the last few decades

b) Deforestation in tropical areas is caused primarily by subsistence agriculture, commercial logging, and cattle ranching

2. Subsistence agriculture is the most important cause of deforestation

a) Subsistence agriculture is the production of food to feed the family

b) Slash-and-burn agriculture produces high crop yields initially, followed by rapid decline as soil fertility decreases

c) This type of agriculture is only sustainable with low population density

3. Commercial loggers remove vast tracts of tropical rain forests

a) Commercial logging accounts for over 20% of tropical deforestation

b) Logging is removing forests at a rate much greater than is sustainable

4. Cattle ranching also causes deforestation

a) Cattle ranching in South and Central America supplies developed countries with inexpensive beef

Global warming

G. Global warming is a long-term increase in average temperatures

1. The two decades have been the warmest in the 20th century

2. During the 20th century, Earth's average surface temperature increased 0.6 degrees C

H. Greenhouse gases probably cause global warming

1. Carbon dioxide, methane, surface ozone, nitrous oxide, and chlorofluorocarbons are increasing in concentration in the atmosphere

2. Combustion of fossil fuels, burning of rain forests, leaking of old refrigerants, and decomposition all contribute these gases

3. These gases all retain atmospheric heat and contribute to the greenhouse effect

I. What are the probable effects of global warming?

1. With global warming, the sea level is expected to rise

a) Thawing of the glaciers and icecaps will cause the sea level to rise

b) Countries most vulnerable to this change are those that inhabit river deltas

2. With global warming, precipitation patterns may change

a) Some areas may experience desertification; others may have more frequent flooding

3. With global warming, the ranges of organisms will change

a) r-selected organisms are likely to prosper during this change 

4. Global warming will probably affect agriculture

a) Global warming will change productivity, and increase droughts and floods in different areas

J. There are many possible ways to deal with global warming

1. Many studies assume we will stabilize atmosphere carbon dioxide levels at 550 ppm, roughly twice the level in the preindustrial world

2. 119 countries have ratified the Kyoto Protocol for cutting emission of greenhouse gases

III. Declining stratospheric ozone

K. Ozone is a natural component of the stratosphere

1. Ozone shields the surface of the Earth from UV radiation

2. Ozone depletion appeared over Antarctica most demonstrably first in 1985

L. Certain chemicals destroy stratospheric ozone

1. CFCs are broken down by UV in the stratosphere and react with ozone, forming molecular oxygen

2. CFCs are not used up in this reaction, and are able to break down many thousands of ozone molecules

M. Ozone depletion harms living organisms

1. Exposure to UV is linked to disorders in humans, including cataracts, skin cancer, and weakened immune systems

2. Exposure to increasing UV is linked to declines in phytoplankton productivity

International cooperation will prevent significant depletion of the ozone layer

3. Despite agreements to decrease CFC production, ozone depletion has continually worsened

IV. Connections among environmental problems

N. Problems such as deforestation, global warming, and ozone depletion are interconnected, and all will result in extinction of species

O. Consumption overpopulation refers to the excessive consumption by the developed countries, and has a global impact

Research and Discussion Topics

· If global warming continues at the pace suggested by some scientists, we may need to develop agricultural crops that can withstand increasing temperatures.  Remembering the photosynthetic adaptations discussed in previous chapters, what types of plants (which photosynthetic pathways) should be considered?

· Compare the extinctions at the end of the Mesozoic to the extinction events that may occur in the next 100 years.  What similarities and differences exist?

