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Evidence of Changing Biodiversity

Biodiversity is the sum total of life 
forms that exist today and the habitats that 
support them. This diversity of organisms, or 
species, includes bacteria and viruses, as well 
as dandelions, mushrooms, and mosquitoes. 
The endangered habitats that support life 
range from tide pools and deserts to peat 
bogs and unexplored rain forests. Human 
cultures are also an important part of Earth’s 
biodiversity. 

Biologists estimate that there are 
between 7 million and 15 million different 
kinds of organisms alive on Earth today. The 
wide difference in the estimates is because 
scientists know so little about what lives in 
remote areas. Only 1,700,000 (1.7 million)  living species have been 
studied. In your school yard or in the vacant lot down the street, there 
may be living things that no one has ever taken the time to study or 
name. 

This book presents scientific processes and knowledge to help you 
identify causes of species extinction and habitat loss as well as potential 
solutions. As you learn about evolution, natural selection, genetics, 
and ecosystems, you will gain information and tools for conserving 
natural resources. In each chapter, you will encounter the work of 
scientists who have made important contributions to understanding 
life on our planet. The book also presents the successful efforts of 
citizens to reduce the impact of human society on the natural world. 
These efforts are paving the way for achieving  a sustainable global 
economy that maintains the productivity of Earth’s ecosystems.

Species: a population 
of organisms with close 
genetic similarities that 
can naturally mate with 
each other and produce 
offspring that can also 
reproduce naturally. 
Photo by Reginald H. 
Barrett.

1. Seeking Biodiversity

Why are there so many different kinds of 
organisms and environments that support them? Is 
species extinction a natural process that has been 
going on for millions of years?  How do we know that 
loss of biodiversity can cause problems for people 
and the planet?  These questions and others have 
led people to study many aspects of life on Earth.  
Although much still needs to be learned, important 
clues have been revealed by the collaborations of 
scientists around the world.

In ancient sedimentary rocks of Western 
Australia, scientists have found fossils that were 
formed by clusters of bacteria growing in coastal 
tide pools 3,500,000,000 (3.5 billion) years ago. 
Little is known about the structure of these early 

life forms other than they resemble modern 
bacteria. Another 3 billion years passed before 
more complex marine organisms, such as jellyfish 
and worm-like creatures, became common in 
the fossil record.  It is still a mystery how the 
first bacteria evolved into the more complex 
organisms, because their small soft bodies left 
few clues behind in the layers of sediments.

Examine the following graph that summarizes 
the research of paleontologists (scientists who 
study fossil life). You can see that over time, the 
different kinds of marine organisms identified in 
the fossil record have increased. There are deep 
valleys where the kinds of fossils are greatly 
reduced. 

Chapter 1
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Find the time period when more than 80% 
of ocean organisms became extinct.  Scientists 
haven’t yet discovered what caused this greatest 
of all known extinctions that occurred 240,000,000 
(240 million) years ago. Another gigantic extinction 
occurred 65,000,000 (65 million)  years ago, 
killing most marine organisms and wiping out 
the dinosaurs. (Reprinted with permission of the 
author from Dr. Art's Guide To Planet Earth, by 
Art Sussman.)

The causes of the mass extinctions are still 
under study and debate. Various hypotheses 
have included:  climate change, such as periods 
of cooling and warming; changing composition 
of the atmosphere and ocean; continental drift; 
impacts of asteroids; and emergence of aggressive 
new species. Paleontologists have discovered that 
new kinds of species emerged following each great 
extinction, so that the trend over millions of years 
has been an increase in the overall biodiversity 
of the planet.

Millions of Years Ago
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Near the end of the Pleistocene ice age, 
40,000 years ago, human populations expanded 
into Europe, Northern Asia, North America, 
and Australia.  Paleontologist, Paul Martin and 
colleagues, have pieced together evidence that 
the decrease in megafauna species (large animals) 
followed the migration of human hunters into new 
regions. In their article, “Prehistoric Overkill: 
the Global Model”  they provide compelling data 
for the link between early hunting cultures and 
the loss of large species. This is the first mass 
extinction that can be linked to the actions of 
humans.

Within a few thousand years, North America 
lost more than 70% of all large mammals, including 
species of horses, camels, giant sloths, giant 
armadillos, saber tooth cats, dire wolves, lions, 
mammoths and mastodons. Their remains have 
been identified among the tools and objects of 
early human settlements.  As human populations 
expanded into Central and South America, 80%  
of large animals became extinct. The extinction 
pattern in Europe and Asia was much the same. 

Extinctions Linked to Humans
Cave paintings in southern Europe document the 
hunting activities that exterminated animals like 
the giant cave bear.

The impact of early humans on Australian 
species was even greater with the extinction of 
86% all marsupial mammals, including several 
giant kangaroos, marsupials resembling  the 
rhinoceros, tapirs, ground sloths, and a giant 
lizard.  As human populations spread through 
the oceanic islands, more than 1,000 species of 
island birds became extinct, many of them large 
flightless species. 

? 
Question 1.1  

Why do you think the large 
species tended to be more 
susceptible to extinction?  

A piece of the puzzle:  In 1980, Walter and Luis 
Alvarez, Helen Michel and Frank Asaro published their 
evidence of a gigantic asteroid impact 65 million years 
ago.  They documented  a layer of ash in sedimentary 
rocks in Europe and North America that coincided with 
the great die-off of land and marine animals.  In 1992 
the location of the crater was found off the east coast of  
Mexico. 
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On a brighter note, people can learn from history and 
science and take action to decrease their negative impacts on 
the biosphere.  The following activity, Assessing Biodiversity, 
will give you experience using research methods that can guide 
biodiversity restoration efforts.

While extinctions have occurred frequently throughout Earth’s 
history, there is no evidence that any species prior to our own 
has caused a mass extinction similar to the one that is currently 
underway. Our modern impacts  greatly exceed the prehistoric 
activities of our ancestors in several dramatic ways: 

•  Habitats in all areas of the globe are affected from Antarctica  
to the Amazon.  Modern warfare is decimating entire 
regions.

•  Human activities  are affecting species of all types, plants, 
animals, and even microorganisms. Chemical pollutants are 
affecting food chains throughout the world.

•  Modern methods of travel are transporting alien species, 
including diseases, into new environments. 

•  Modern technology has made it easier for people to overfish 
and overharvest food species. 

How do we know that loss of biodiversity can cause problems 
for people and the planet?  In the chapters ahead, reports 
of scientific studies provide evidence of global problems and 
strategies for reducing our impact on the environment. 

Adapted from Martin, 1984 and Diamond, 1992.
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The "green patches" found in school gardens, city parks, backyards, 
and travel corridors are potential habitats for native species of plants and 
animals.  In this activity, you will record evidence of species diversity for an 
urban habitat that has vegetation.  Your habitat study will provide baseline 
information for developing a plan to improve the site for wildlife.  Then 
you will create a Habitat Action Plan of practical steps that can be taken 
to increase the species diversity of your site. 

What You Need
• clip board, pencil, and paper for recording observations

• camera for documenting the site

• hand lens

• zipper lock plastic bags for collecting non-living samples

• pack of 3x5 cards for drawing or describing each species

• field guides to plants and animals  
of your area (optional)

• microscopes (optional)

Biodiversity Assessment   
Field Investigation

Getting Started
1.  Choose a vegetated area within easy access of your home 

or school that shows human impact.  If the area is large, 
select a study site that is under an acre in size.

2.  Write a brief description of the site, noting the following: 
date, time, location, physical characteristics, and 
major ground cover.  Take photographs to document the 
vegetation and major features.

3.  Describe the extent of human impact.  

• How much of the site is paved? 

• How much of the site is covered by plants that have 
been planted by humans? 

• How often do people visit the area, and what is their 
impact? 

4. Draw a map to scale showing the main features of your 
study site, including sources of water, and areas of cover 
for animals.

Look closely for very small species.
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Draw or describe each species you see.

Your Habitat Action Plan
1.  Organize a binder or web page for your Habitat Action Plan that 

includes the following sections: 

 Map(s) and Photographs of the Site 

 Baseline Summary of Biodiversity

 Habitat Action Plan

 Appendices of Supporting Information:

  Site Inventory Cover Sheet 

  Species Cards 

  Descriptions of Human Impact 

   Information from Scientists

2.  Using your recent field experience much the way a conservation 
biologist would, compose a list of  recommendations for 
improving the species diversity of the site. 

3. Write a Habitat Action Plan that outlines your recommendations, 
including some easily implemented changes that could improve 
the site for native species.

4. Submit your Habitat Action Plan to a field biologist, such as a 
park naturalist, for his or her review.

5. Incorporate the feedback from scientists, then share 
your plan with others through a web page and/or articles 

Investigating Biodiversity
1. Observe your plot carefully using your sense of hearing 

as well as sight, because small birds and insects may 
reveal themselves by the sounds that they make.  

2. Look for indirect evidence of plants and animals, such 
as tracks, nests, seeds, droppings, and feathers.

3. Draw or describe, on its own numbered 3" x 5" index 
card, every plant and animal species you discover.  
Don’t worry about names at this point; you can use 
field guides to identify species at a later time. 

4. Get down close to the ground to look for small 
creatures living in the leaf litter.

5. You may want to use small plastic bags to collect non-
living evidence such as fallen leaves and berries.

Preparing Your Baseline Summary
1. Group your species cards into the following categories 

and record the numbers of each on your Site Inventory 
Coversheet: Plants, Fungi, Mammals, Birds, Reptiles, 
Amphibians, Fish, Insects, Non-insect invertebrates, 
Other.

2. Highlight or color code the 
cards for species that you 
find out are native to the 
area. Use field guides and 
input from a local biologist 
to identify these natives. 
Estimate the total number 
of native species for your 
site. 

3. What plants and animals 
dominated the site (most 
n u m e r o u s ,  g r e a t e s t 
biomass)?

4. Record on the map the 
locations of plants that 
provide important sources 
of food for animals. 

5. Write a one-page Baseline 
Summary of your  results. 
Present your methods, data, 
and site descriptions. 
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Biodiversity Assessment

Site Inventory Cover Sheet

Name(s)_______________________________________________________

Date(s) and Time(s) ____________________________________________

Address/ Location _____________________________________________

Description of Site:

Non-living Physical Characteristics:

Major ground cover (plant or other material that covers most of 
the ground):

Describe Human Impact

How many species did you observe? Total ____

Plants ____    Fungi ____    Mammals ____    Birds ____    Reptiles ____ 

Amphibians ____    Fish ____     Insects ____    Other Invertebrates ____  

Estimate number of native species ____              
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Why Conserve Biodiversity?

and presentations to local newspapers, city planners, and local 
environmental organizations.

6. Search the Internet for biodiversity resources and habitat restoration 
programs that can help you network with others who share your 
interests and concerns. 

7. Follow up on the interest you generate. The successful biodiversity 
restoration projects taking place in different areas of the world were 
started by small groups of concerned citizens. 

Wildlife Habitat Restoration Web Site: National Wildlife Federation 
http://www.nwf.org

In the following chapters, look for evidence 
provided by scientists, economists, urban planners 
and concerned citizens to support these reasons 
for conserving species and ecosystems:

1. Loss of Productivity:  The loss of  species and 
habitats can lead to a loss of biological and 
monetary productivity in a region.

2. Undiscovered Resources:   Nature’s 
undiscovered and unnamed plants, animals and 
microorganisms hold future value for society. 

3. Stability of the Global System:  Earth’s 
biodiversity is like a giant tapestry of millions 
of unique beads, woven into a colorful design 
with a single thread.  As organisms are plucked 
from the design, others nearby become loose 
and slip off.

4. Aesthetics: Each species and habitat is unique. 
These wonders of nature have aesthetic value 
to millions of people.

5. Ethics:  Much as it is morally wrong to commit 
genocide (extermination of a whole human  
racial, political, or cultural group), it is morally 
wrong to exterminate other species. We 
should find ways to share planet Earth with all 
existing species and safeguard a wide variety 
of habitats. Even from a more selfish human 
perspective, there is growing consensus among 
nations that it is unethical for people in one 
part of the world to exterminate organisms and 
damage ecosystems that might be of value to 
the human race as a whole.

http://www.nwf.org
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Giant Muntjac.  In 1992 scientists 
discovered this new deerlike species 
in the rugged mountains between 
Vietnam and Laos.  Adapted from 
TIME Magazine, June 20, 1994.

For new material relating to this chapter, please see the 
GSS website “Staying Up To Date” page:  
http://www.lhs.berkeley.edu/gss/uptodate/5lb 
We invite you to send us new articles for the "Staying Up 
To Date" web page for this chapter.  Articles may be from 
local newspapers, magazines, websites, or other sources 
that you think would be of interest to classrooms around 
the country. To send us articles please go to the link  
http://lhs.berkeley.edu/gss/uptodate/newarticle.html and 
find the "Submit New Article" button. 

http://www.lhs.berkeley.edu/gss/uptodate/5lb
http://lhs.berkeley.edu/gss/uptodate/newarticle.html
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Imagine you are sitting on a hill looking out 
over prairie grassland that stretches as far 
as your eyes can see. The time is the spring 
of 1492, and you, an Omaha Indian, eagerly 
await the return of the buffalo. On the 
southern horizon, a black tide moves steadily 
towards you.  With great excitement, you run 
to bring the good news to your people—buffalo 
have come back to the green grass of the north, 
bringing their calves to better pastures!

2. The Trail Back From 
Near Extinction

Five hundred years ago, vast herds of buffalo ranged from the 
Appalachian Mountains to the Rockies, and from central Mexico 
northward to the Arctic.  European explorers told of limitless grassy 
plains blanketed by the large shaggy beasts, known in scientific 
terms as Bison bison.  By 1850, the great herds had dwindled to an 
estimated twenty million animals.  Even then, trains were often 
stopped for long periods while migrating herds crossed the tracks.  
By 1888, only 1300 bison were left, and their numbers continued to 
decline.  Not only had the buffalo declined, but the daily routines 
of the Native American tribes, who had depended on the buffalo, 
had also suffered.  Deprived of their primary source of food and 
clothing, small clusters of survivors struggled to exist on government 
reservations.  

If we could return to the Great Plains of the 1500’s, we would 
find an abundance of animals and plants that today survive only 
in small islands of natural habitat—bison, pronghorn, elk, wolves, 
grizzly bear, prairie dogs, eagles, black footed ferrets, and more 
than 600 species of grasses and other plants.  The prairie soils for 
the most part would be rich and deep, protected by a thick sod 
of perennial grasses and plants like clover.  Today we find less 
biodiversity and less fertile soil throughout the region.

Bison—A Keystone Species
Because the bison affected the plants and 

wildlife across a million square miles of country, 
it was what biologists now call a “keystone 
species.”  A keystone species is a kind of organism 
that dominates a region, providing food, habitat, 
and special circumstances for other kinds of 
organisms that rely on it to maintain the natural 
community. 

Redwood trees are an example of a keystone 
species of the coastal mountains of Northern 
California.  The forests support communities of 

plants and animals that cannot survive without 
the redwoods.  The giant brown algae that forms 
the kelp forests off the California coast is another 
example of a keystone species.  These ocean 
“forests” provide food and shelter for many 
marine organisms.

The bison were the dominant large animal 
on the Great Plains following the retreat of 
the glaciers around 12,000 years ago.  Thick 
shaggy coats protected them from cold as well 
as predators.  Their powerful shoulders were 

Chapter 2
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A bull buffalo guards his herd.  From Animals, Jim Harter.  1979, Dover Publications.

adapted for plowing through heavy snow to reach food.  Other grazing 
animals benefited from the snow corridors opened up by the powerful 
bison.  Bands of pronghorn mingled with the bison herds and packs of 
wolves followed the migrations.  The wolf and the plains grizzly bear 
ate the less aggressive animals, the lone wanderers, and the sick.  

Based on the few observations of early explorers, biologists 
speculate that each herd migrated in a roughly circular route that 
covered a thousand or more miles.  The pattern and timing of bison 
movements enabled the regrowth of the depleted grasslands left in 
their wakes.  The bison shared the prairies with great flocks of prairie 
chickens, plovers, and curlews.  Prairie dogs, small squirrel-like rodents, 
benefited from the grazing herds, which ate the grass and improved 
the rodent’s view of lurking predators such as foxes, coyotes, hawks, 
owls, eagles, and ferrets.  
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1650

T h e  b i s o n  w e r e  a 
keystone species for Native 
American cultures as well.  
Every part of the animal was 
put to some use, and its value 
was acknowledged through 
art, language, religion and 
tradition.  The woolly capes 
were blankets and robes, the 
various kinds of tanned hides 
became ropes, moccasins, 
teepees, boats and shields.  
The hollow horns were made 
into cups and ornaments; the 
bones were fashioned into 
fishhooks, tent pegs and clubs; 
the hooves provided glue.  
Dried buffalo dung was the 
principal source of cooking fuel 
on the prairie.  

Map of the estimated distribution of bison 
in 1650 and in 1970.  From: The American 
Buffalo in Transition, Albert Rorabacher.

Drawings based on photographs from 
The Buffalo Book, David A. Dary.

The annual rhythm of grazing and migration, 
together with wild fires and drought, inhibited trees 
from invading the grasslands. The cycle of grazing and 
migration promoted hardy species of grasses and other 
plants with extensive root systems.

1970

  
The Historic Range 

of the Bison

  The Modern Range 
of the Bison
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Buffalo skulls that were shipped from Saskatoon to Minneapolis, Minnesota, to be made into 
bone charcoal.  The skulls are stacked eight feet high, and eight feet wide by two hundred feet 
long!  From The American Buffalo in Transition, J. Albert Rorabacher, 1970.

Investigation

 Estimate the Number of Bison Killed
Bison bones were used as a refining agent 

in sugar processing, for fertilizer, bone charcoal, 
and for fine bone china. Records of railroad 
shipments of bones into Kansas City reveal the 
following information:

•  From 1868 to 1881, $3,000,000 were paid for 
bison bones.  

•  A ton of bones sold for an average of $8.00.  

•  It took 100 buffalo skeletons to make a ton 
of bones.  

Question 2.1. How many bison were killed over the 
13-year period?

Question 2.2.  What was the average number of 
bison killed per year?

Question 2.3.  Kansas City was the major center 
for railroad shipments East, but there were other 
smaller trade routes to the north and along the 
rivers.  How does the number of bison estimated 
above relate to the total number that were 
actually killed?    

The human population of the United States 
doubled between 1840 and the end of the Civil 
War in 1864.  The California Gold Rush in 1848, 
the Homestead Act of 1862, and the building of 
the transcontinental railroad combined to bring a 
flood of settlers and market hunters westward.  At 
that time, there were no laws protecting wildlife 
from commercial hunting.

Along the eastern Coast of the United States, 
market hunting had already led to the extinction 
of the Labrador Duck, Heath Hen, and Great 
Auk.  Citizens were beginning to push for laws to 

What Happened to the Buffalo?
regulate the harvest of game animals.  The idea 
that people should be stewards or caretakers of 
the land and wildlife was beginning to spread 
among educated professionals who had the time 
and money to enjoy nature and sport hunting.  
This concept of stewardship was in its infancy, 
however, and the drive to develop new lands far 
outstripped the new ethics of conservation.

 In the summer of 1843, artist John J. 
Audubon traveled 1500 miles up the Missouri River 
to paint western wildlife. He noticed that buffalo 
were much less abundant than reported by earlier 
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Passenger Pigeon          Carolina Parrakeet

Renewable  Resources
Natural resources like grasslands, forests, 

wildlife and fisheries, are considered renewable 
because they can provide a crop of 
food or materials year after year.  
The grassland-bison community was 
an enormously productive renewable 
resource.  However, resources are 
only renewable if they are managed 
properly by maintaining habitats 
and controlling harvesting.  If a kind 
of plant or animal becomes extinct, 
its productivity is lost from Earth 
forever.   

Most organisms can be harvested 
to some extent by predators and 
maintain a healthy, stable population.  However, 
over-harvesting of plants and animals by humans 
has been a major cause of extinction in the past.  
The pictures on this page show two birds that 
were hunted to extinction for meat and feathers 
in the 1800’s.  These species were lost because 
some people valued immediate jobs and income 
more than the potential for future harvests.  The 
responses of concerned citizens and law makers 

Extinct birds.  From 
Our Vanishing Wildlife, 

William T. Hornaday, 1913.

explorers like Meriwether Lewis. 
“Before many years,” Audubon 
warned, “the Buffalo, like the Great 
Auk, will have disappeared; surely 
this should not be permitted.”

In 1865, the estimated annual 
bison kill was a million animals.  
With the arrival of the railroads on 
the prairies, the annual kill climbed 
steadily each year to a crest of 
nearly five million in 1872.  A good 
day’s work for a competent hunter 
was 40 to 60 bison.  The long-range 
Sharps rifle could drop a bison at a 
thousand yards.  William F. Cody, 
popularly known as “Buffalo Bill,” 
claimed he killed 4,280 buffalo in 
18 months.  

A herd of bison.  From Our Vanishing Wild Life, 
William T. Hornaday, 1913.

After 1873, only scattered bands remained south of the 
Platte River, too few to support commercial hunting, although 
cowboys, settlers, and prospectors shot the survivors whenever 
they could.  In less than eight years, nearly all of the tens of 
millions of buffalo that had roamed the prairies of Arizona, 
Colorado, Kansas, Oklahoma, Wyoming, New Mexico, Texas, and 
Utah had been converted to hides, bones, and for the most part, 
rotting carcasses.

came too late for those animals.  Luckily, people 
came forward in the nick of time to save the 
bison.

The return of the bison as both a free-
roaming and ranch-raised species has been 
made possible by thousands of private citizens 
including: Native Americans, journalists, artists, 
land owners, law makers, and scientists. 
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More than 100 years ago many people were 
concerned about saving some of the great bison 
herds.  Many Western settlers were keenly aware 
of the sharp decline in the populations.  Various 
laws were passed to protect the endangered 
species.  

• In 1864, the Territory of Idaho outlawed the 
slaughter of buffalo, but enforcement was 
controlled by the military, which allowed 
the mass killing to continue.  

• In 1871, Wyoming passed a similar law.  
Colorado outlawed the practice of leaving 
meat on the plains to decay.  

• In 1874, Congress passed a bill “to prevent 
the useless slaughter of the Buffaloes within 
the Territories of the United States.”  

In The Buffalo Book, author David Dary 
describes the efforts of a number of men who 
hung up their rifles to preserve the buffalo.  
Although some had profit in mind with the idea of 
domesticating the buffalo, most were genuinely 
concerned about saving the animal from certain 
extinction.  Samuel Walking Coyote, a Pend 

The buffalo nickel and ten dollar bill helped 
promote conservation efforts.  
From The American Buffalo in Transition,  
J. Albert Rorabacher.

d’Oreille Indian, saved 6 orphaned buffalo calves 
in 1872, and returned with them to the Flathead 
Reservation in Idaho.  He eventually sold his small 
herd of 13 animals to Michael Pablo and Charles 
Allard in 1884.  This small herd would become 
vitally important in bringing the buffalo back from 
the edge of extinction.

William Hornaday, a taxidermist for the 
Smithsonian Museum, was one of  the most influential 
persons to help save the bison from extinction.  
When he traveled to Wyoming in 1887 to collect 
bison specimens for a museum exhibit, he was 
shocked to realize that only a few hundred animals 
remained scattered across the west.  Hornaday 
helped establish a breeding herd at the New York 
Zoological Society, which eventually provided bison 
offspring for parks and reserves around the country.  
In 1905, he established the American Bison Society, 
which pushed Congress to create the National 
Wichita Forest Reserve in southwestern Oklahoma 
and the National Bison Range on the Flathead 
Indian Reservation in Montana.  The American Bison 
Society was also successful in pressuring Congress 
to fund protection for the few remaining bison in 
Yellowstone Park.

Who Helped Save the Buffalo?

The rapid extermination of the 
seemingly endless herds shocked 
many Americans who had grown 
to love and respect the wonderful 
shaggy beast.  The bison became a 
symbol and a rallying point for citizen 
action; it was featured on stamps, 
paper money, and coins to promote 
national conservation efforts.  From 
our vantage point today, we can 
look back over the story of the 
bison and learn lessons from the 
tragic series of events that brought 
so many Native American cultures, 
animals, and plants to the brink of 
extinction.  Learning about the values 
of biodiversity can help us avoid the 
mistakes of the past.
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Wolf and herd of bison.   
From The National Bison Range,  
U.S. Fish and Wildlife Refuge Leaflet 12-R.

Graph the Population of the Buffalo
Investigation

Historians and biologists have tried to estimate the pre-1500's bison 
population from descriptions and estimates of the early hunters and 
travelers.  These and the estimates of buffalo numbers during the 1800's 
are “informed guesses,” since scientific sampling methods were not used 
by early observers.  Nevertheless, the crude estimates do indicate a 
dramatic trend.  

Using the data below, graph the population of bison from pre-European 
settlement to the present. Label key points on the graph to show significant 
historical events from this chapter that help to explain changes in the 
buffalo population.

Researcher Date Estimate
T. McHugh 1500's 30,000,000

E.T. Seton 1850  20,000,000

C. J. Jones  1870 14,000,000

William T. Hornaday 1889  1,091

E.T. Seton 1895  800

Mark Sullivan 1900  1,024

Dr. Frank Baker 1905  1,697

American Bison Society 1910  2,108

American Bison Society 1914  3,788

American Bison Society 1920  8,473

American Bison Society 1929  18,494

Henry H. Collins 1951  23,154

J.A. Rorabacher 1970  30,000

J. R. Luoma 1993 120,000

National Bison Assoc. 2000 364,000
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Top: Prairie Dog. Photo by Marilyn Russel
Right:Pronghorn. Photo by Reginald. H. Barrett.
Bottom: Photos of ferrets  by LuRay Parker, 
Wyoming Fish and Game Department.

Question 2.4. How have these species been

 affected by changes to the Great Plains?
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Create a Private Land Cooperative
Another proposal for eastern Montana is called 

“The Big Open.”  To stimulate jobs and revenue from 
tourism, ranchers in the region would collaborate 
in restoring native populations of game animals.  
Tourists and sport  hunters would pay fees to use the 
wild areas for recreation.  Hunters would also pay 
the landowners fees to hunt on private lands.  The 
proposed natural area would support 75,000 buffalo, 
150,000 deer, 40,000 elk and 40,000 pronghorn.  

What Did We Learn From the Bison?
 There are many reasons for the accelerating rate of extinction 

throughout the world.  The story of the bison illustrates some of the 
major causes of loss of biodiversity worldwide.

There are many conflicting viewpoints about how public lands and 
resources should be managed.  As with every controversy, there are 
differing opinions among land owners, government agencies entrusted 
with protecting the public’s interest, and conservation groups that 
represent a wide spectrum of citizens.  The following issues are currently 

Investigation

  Biodiversity Issues     

Introduction of non-native species.  The 
replacement of the hardy bison with domestic 
cattle has contributed to a loss of native species 
because there is less habitat available.  Cattle are 
more vulnerable to predators, even small ones 
like coyotes.  Eventually, wolves and grizzly bears 
were exterminated from the region to protect 
cattle, and vast areas of rangeland were treated 
with poisoned bait to control coyotes.  

 The introduction of non-native species can set 
off a chain of events that causes a decline in 
native plants and animals throughout a region.  
Cattle and horses from Europe have changed and 
degraded the Great Plains grasslands.  The cattle 
carried diseases such as brucellosis.  Brucellosis 

affects the reproductive system of mammals, 
and now is found in native populations of elk and 
bison.  Many species of European plants traveled 
to North America clinging to the hair and hooves 
of the livestock.  Today many have become “pest 
plants” throughout the West.

"Pest" Control.  Overgrazing by cattle, as well as 
predator control benefited the prairie dogs, whose 
“towns” sometimes extended over hundreds of 
acres.  The prairie dogs competed with the 
cattle for grass. Ranchers attempted to reduce 
prairie dog populations through the widespread 
use of poisons.  The poisons also killed predators 
such as black-footed ferrets, badgers, owls and 
eagles.  The practice of poisoning coyotes and 

being debated in the Great Plains states:

Create a Buffalo Commons 
Across the arid plains, ghost towns have 

appeared as poor ranchers and farmers leave their 
boarded-up storefronts and empty farmhouses behind.  
One innovative proposal for bolstering the failing 
economies of plains communities is to turn thousands 
of square miles of damaged and marginal land into 
a vast nature preserve called the Buffalo Commons.  
Tourists could experience an American Safari where 
grazing animals like the bison and pronghorn, and 
predators like wolves could roam freely.   

Reintroduce Wolves to Western Parks 
and other Public Lands
Scientists and conservationists have 

taken steps to restore wolves to Yellowstone, 
The Grand Tetons, and New Mexico.  They 
point out that populations of bison, elk, and 
deer have increased with protection and are 
adversely affecting the health of the native 
vegetation.  Restoring wolves to the parks 
would have the added benefit of improving 
the genetic health of the herds by allowing 
a natural predator to eat the weak animals.  
Some land owners oppose the reintroduction 
of the predators because they believe the 
wolves will also attack their livestock.   

Choose a biodiversity issue of 
interest to you and your community.  
Research both sides of the issue.  
Write a letter to the editor of your 
newspaper recommending a course 
of action.
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Bison Web Sites
National Bison Association  

http://www.bisoncentral.com

Great Plains Buffalo Association  
http://www.gpbuffalo.org/

Texas Bison Association  
http://www.texasbison.org/bisonstory.html

National Wildlife Federation  
http://www.nwf.org/buffalo

Intertribal Bison Cooperative 
http://www.intertribalbison.org/

In Conclusion
As we have seen with the bison, commercial exploitation 

and changes in habitat to provide farms and settlements for the 
invading culture can quickly eliminate plant and animal species 
as well as less powerful human cultures.  Fortunately, the bison 
were not exterminated.  They were brought back from the edge 
of extinction by people with compassion and foresight.  It is 
also fortunate that despite the widespread decimation of Native 
American populations, many have survived and are working to 
preserve their rich cultures.

We should not end the story of the bison 
by leaving a wrong impression—that only a few 
members of each species need to be saved in 
order to preserve the biodiversity of our planet.  
When populations are greatly reduced, important 
inherited characteristics may be lost.  In the 
next chapter, we will investigate why conserving 
diversity within populations is important for 
enabling species to adapt to new environments 
and new circumstances, such as climate change, 
new diseases, and competitors. Scientists are 
continuing to explore ways to conserve bison 
genetic variability within the constraints of the 
limited habitat in national parks and reserves.

White buffalo were occasionally observed in the 
great herds that roamed the plains in the early 
1800's, but these animals were quickly shot for their 
valuable hides.  

Propose environmental conditions 
that might favor the increase of this color 
variant in bison populations.  

Big Medicine.  Born on the National Bison Range in 1933, 
this rare white bull bison was a favorite tourist attraction 
until his death in 1954. 

prairie dogs continues to receive government funding 
to this day.  In Chapter 7 we will investigate how the 
Endangered Species Act of 1973 has been pivotal in 
saving predators such as the black-footed ferret and 
the peregrine falcon from extinction due to poisons 
in the food web.  

New Technology.  Technology can bring about the 
extinction of a species.  The long-range Sharps rifle 
and the railroad certainly contributed to the rapid 
decline of the buffalo.  Barbed wire fences have been 
a major cause of mortality for pronghorn antelope.  As 
we will see in Chapter 7, sonar technology and plastic 
nets are major causes for declining fish populations 
worldwide.  What are some other technological 
advances that have led to the decline of species?

Military Operations.  Throughout human history, 
military operations have led to the destruction 
of wildlife and other natural resources, as well 
as genocide.  Historical records reveal that U.S. 
military personnel obstructed conservation of 
the buffalo during the critical period of 1874-
1889 in order to control the Native Americans 
who depended upon the bison.  In more recent 
times, World War II, the Korean War, herbicide 
defoliation of forests in Vietnam, the burning of 
oil fields in Kuwait, and the  mass killing of people 
in Africa are examples of how modern military 
weaponry have affected the biodiversity of the 
planet and revealed the vulnerability of human 
ethics in times of war. 

For new material relating to this chapter, please see the 
GSS website “Staying Up To Date” page:  
http://www.lhs.berkeley.edu/gss/uptodate/5lb
We invite you to send us new articles for the "Staying 
Up To Date" web page for this chapter.  Articles may 
be from local newspapers, magazines, websites, or other 
sources that you think would be of interest to classrooms 
around the country. To send us articles please go to the 
link  
http://lhs.berkeley.edu/gss/uptodate/newarticle.html and 
find the "Submit New Article" button. 

http://www.bisoncentral.com
http://www.gpbuffalo.org/
http://www.texasbison.org/bisonstory.html
http://www.nwf.org/buffalo
http://www.intertribalbison.org/
http://www.lhs.berkeley.edu/gss/uptodate/5lb
http://lhs.berkeley.edu/gss/uptodate/newarticle.html
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Among the books Darwin packed for his trip 
was the recently published Principles of Geology 
by Charles Lyell.  In Lyell’s book was evidence that 
Earth was much older than anyone had thought 
possible, and that certain plants and animals 
had become extinct, while new species came 
into being.  Even at the outset of his journey, 
Darwin was very interested in the mysteries 
locked in the stone layers revealed along cliffs 
and riverbanks.  

Darwin’s voyage as ship’s naturalist presented 
him with an exciting but difficult task.  Most of 
the plants and animals caught in the ships nets 
and captured on overland journeys were new 

Fossil illustrations. From Heck's 
Pictorial Archive of Nature 
and Science by J. G. Heck, Dover 
Publications, NY. 

If you have seen science fiction movies like Jurassic Park, 
you may be able to imagine what Earth was like during the time 
of the dinosaurs—before human societies existed.  In the 1800s, 
however, most people couldn’t imagine a time before the Biblical 
descriptions of life on Earth.  Shell fossils on mountain tops were 
viewed as evidence of the Great Flood, and dinosaur bones were 
believed to be the remains of dragons.  

 In this chapter, we will learn how two self-taught scientists 
expanded our knowledge of the natural processes of evolution.  
Their research provided the groundwork for understanding why 
biodiversity is so important to Earth's living systems. 

Darwin's Voyage of Discovery
Charles Darwin grew up exploring nature.  He was a keen 

observer of all forms of life, and enjoyed collecting and identifying 
insects, especially beetles.  People who knew him well described 
him as a person of boundless curiosity.  His father wanted him to 
become a minister, so Charles entered Cambridge University to 
study religion.

In 1831, at the age of twenty-two and fresh out of the 
University, Darwin signed on as a ship’s naturalist aboard the 
H.M.S. Beagle.  Darwin’s education and beliefs stemmed from the 
view that living things were fixed and unchangeable products of 
God’s Creation. Captain Robert FitzRoy, a naturalist and clergyman 
himself, had enlisted Darwin to help collect evidence supporting 
that view of life.

3. The Origin of Species

Galapagos turtles in a farmer’s field. Photo by Christy Giuliano.

Chapter 3
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Galapagos Finches 
Adapted from Darwin's 
“Journal of Researches.”  
Returning to England, 
Darwin had scientists 
examine the finch 
specimens from the 
Galapagos Islands. 
They found that the 
birds were very closely 
related.   Darwin 
concluded that the birds 
were the descendants 
of a common ancestor 
from the coast of South 
America.  

The H.M.S. Beagle sailed around the world, 
visiting many environments.  Darwin wondered 
about the geological history of the landscapes 
and the relationships between similar species.  
He later wrote “When I was on board the Beagle 
I believed in the permanence of species, but as 
far as I can remember, vague doubts occasionally 
flitted across my mind...”  

 In 1835, while exploring the Galapagos 
Islands, Darwin noticed that there were several 
different species of land tortoises throughout the 
islands, each specialized for feeding on a certain 
kind of vegetation.  One species of tortoise had a 
notched shell that enabled its long neck to reach 
up easily to browse on bushes and trees.  Another 
species of tortoise that lacked the notched shell 
fed on low-growing plants and fruits.  Darwin’s 
careful observations of how similar species had 
slightly different ways of living provided the 
clues for his later hypothesis about the origin of 
species. 

England

Atlantic 
Ocean

Galapagos Islands South 
America

North 
America

Africa

Europe
Asia

Pacific Ocean
Pacific Ocean

New Zealand

Australia

The Voyage of the H.M.S. Beagle, 1831-1836.  

to science.  Everything had to be described and 
catalogued, then preserved.  The work had to 
progress despite bad weather and months of 
seasickness, because there was an endless variety 
of exciting new creatures.  

Question 3.1. 
What kinds of 
food do you 
think these 
finches ate? 

Ques t i on  3 .2 . 
Which finch do 
you think was 
most like the 
South American 
ancestor that 
fed on insects?
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Alfred Wallace.

Wallace's Line
Wallace visited the islands shown in black.  The dotted line shows 
the boundary between the Australian Continental plate pushing 
north into the Oriental land mass. This boundary between the 
continental plates became known as the “Wallace’s Line.”

Australia

Asia

Wallace's Line

Wallace wrote to Darwin, sharing his ideas 
of evolution and development of new species.  
Darwin had been working on his own case for 
the origin of species for twenty years but had 
been reluctant to publish his findings. He knew 
his ideas would cause great controversy, because 
they did not fit with the biblical explanation of 
creation.  He had been patiently amassing a body 
of evidence that he hoped would prove his claims 
beyond a doubt.  

Wallace and Darwin did not fight over who 
had prior rights to the ideas.  Instead they agreed 
to publish their findings together in a joint article 
in 1858.  

Alfred Wallace was another self-taught naturalist who pursued 
his curiosity about the origins of life.  Unlike Darwin, Wallace was 
born into a working class family, and as a child worked for his 
brother as an apprentice surveyor.  Throughout his life Wallace 
struggled with financial difficulties. He managed to fund his 
explorations with money borrowed from wealthy people and 
museums interested in buying specimens from exotic parts of the 
world.  Wallace was an independent thinker who often had ideas 
that were considered “far out” by the scientists of his day.  He 
read widely about the idea of evolution, and may have drawn some 
of his plans to explore new worlds from Darwin’s book, Voyage of 
the Beagle, which he read twice.

In 1848, at the age of 25, Wallace sailed to the Amazon in 
hopes of finding explanations for how the amazing variety of 
plants and animals arose to populate all of Earth’s environments.  

Searching the Globe for Evidence of Evolution

Exploring and mapping the Amazon 
River and the headwaters of the Rio 
Negro, he collected and identified 
hundreds of species of insects, birds, 
and plants that were new to science.  
Weakened by malaria, he headed 
back to England in 1852, but the ship 
sank off the coast of South America 
and with it most of his specimens 
and documents. 

Saved by a passing ship, Wallace returned to London 
penniless, but determined to pursue his dream of solving the 
puzzle of evolution.  He must have been very convincing, for 
his sponsors funded a new expedition to the Malay Archipelago 
in what is now Indonesia.  In eight years he explored dozens 
of islands, traveling more than 14,000 miles and collecting 
more than 125,000 species of insects and birds.

Wallace discovered that some islands such as Borneo, 
Bali and Java had plants and animals closely related to 
species from Malaysia to the north.  Nearby islands such as 
Lombok and Sulawesi had very different kinds of plants and 
animals which were related to species from Australia and 
New Guinea.  He had discovered what came to be known as 

“Wallace’s Line,” a boundary between the Oriental 
and Australian regions.  We now know that the 
Australian land mass moved northward meeting Asia 
and resulting in dramatic differences in the species 
that inhabit neighboring islands.

The Theory of Natural Selection 
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The key ideas of their theory include:

1. Every population includes individuals with a 
variety of physical and behavioral characteristics, 
or "traits" that are inherited.

2. Every population produces more offspring than 
can survive.  

3. Competition for scarce resources and the 
natural hardships of living favor the survival of 
individuals whose traits make them well-adapted 
to their environment.  

4. The better-adapted offspring survive in greater 
numbers to pass on their characteristics. Over 
many generations, the population is dominated 
by individuals that have inherited the most 
favorable traits for that environment.   

5. Organisms less suited to the environment have 
a greater risk of dying young from predation, 
starvation, and other mortality factors or of 
failing to produce offspring. 

One of the first cases of natural selection observed in the 
wild involved the pepper moth in England.  This white speckled 
little moth hid among the lichens growing on the trunks of trees.  
As industrial pollution killed the light-colored lichens in the 

Case of the Pepper Moth

Question 3.3. Explain how the changing moth and lichen populations 
provide an example of natural selection at work.

Question 3.4. What do you think has happened to the moth 
population in those regions where pollution has decreased?

Question 3.5. What further research 
activities do you propose to strengthen 
evidence for natural selection in 
pepper moth populations?

A year later, when Darwin published his large 
book, The Origin of Species by Means of Natural 
Selection, he wrote  “This preservation of favorable 
variations and the rejection of injurious variations, I 
call Natural Selection.”  Darwin and Wallace theorized 
that over long periods of time, this process resulted in 
the evolution of the millions of species of organisms 
alive today.  The theory that organisms evolved from 
a common ancestor through the process known as 
“natural selection” became a major unifying concept 
of modern science. It explained the observations of 
scientists studying geology, paleontology, biochemistry, 
and biology.  

The concept of a population is a key to 
understanding the theory. Darwin and Wallace 
realized that individuals do not evolve into something 
different.  Instead beneficial traits are passed to 
the next generation causing an overall increase in 
the proportion of the successful trait within the 
population. After generations, a greater proportion of 
the population shows the helpful trait.

surrounding countryside, the 
light-colored moths, which 
were no longer camouflaged 
on the bark, became easy 
prey for birds.  As the lichens 
disappeared, so too did the 
white moths.

There were some darker 
varieties of the pepper moth 
that survived in greater 
numbers because they could 
easily hide on the dark bark 
of the trees.  These dark 
moths soon became dominant 
in the population.  However, 
some white moths survived in 
small numbers.  
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Continuing to Search for Clues
Darwin continued throughout his life to gather evidence of 

evolution. He was very interested in anatomy and studied the 
bodies and bones of thousands of organisms.  He noticed that 
the arm bones of very different animals such as birds, whales, 
and alligators have a similar structural pattern.  He proposed 
that these similarities were because the organisms shared a 
common ancestor.  

Wallace was also a careful observer 
and recorder of nature.  He collected and 
catalogued 125,660 species, mostly birds 
and insects. As he traveled from island to 
island throughout Southeast Asia, he noted 
that each species had very similar relatives 
living nearby.

Both scientists were greatly influenced 
by an article written by Thomas Malthus.  In 
his “Essay on the Principle of Population”, 
Malthus noted that human populations tend to 
increase in size geometrically, yet their food 
supplies don’t increase nearly as rapidly.  He 
proposed that human populations are kept in 
check by famine, plague, and war.

Both Darwin and Wallace realized 
that this implied a “struggle for existence” for humans. They 
proposed that this struggle to survive was probably true for other 
organisms. Darwin wrote: “It at once struck me that under these 
circumstances favorable variations would tend to be preserved 
and unfavorable ones to be destroyed.  The result of this would 
be the formation of new species”.

Comparing Ideas
How did Darwin's and Wallace's theory of natural selection 

differ from other ideas that came before? Early in the 1800's, 
Jean-Baptiste de Lamarck had proposed an explanation for why 
animals exhibited adaptations to their environments. 

Lamarck proposed that an animal's activities would, over 
time, change its body, and that these changes could be passed on 
to the next generation. To contrast Lamarck's ideas with those of 
Darwin and Wallace, let's consider the evolution of the giraffe.

Lamarck explained that the long necks of giraffes resulted 
from the animals stretching to reach the leaves of tall trees. The 
stretching caused the necks to grow longer than the necks of 
giraffes that didn't stretch as much. The giraffes with the most 
stretched necks had babies with the longest necks. Lamarck's 
hypothesis quickly fell out of favor because it failed to be 
supported with scientific observations.

Question 3.6. How would you explain the long necks of giraffes 
using the theory of natural selection?

In what ways do the "arms" 
of these vertebrates suggest a 

common ancestor?
 

Bird wing

Whale flipper

Alligator forelimb

Human arm

Photo by George Goertz.
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 Simulate Natural Selection with "Beetles"
Investigation

To get a feel for the process of natural selection, experiment 
with a population of M&M candy or paper dot “beetles” to test 
how well each color is adapted to survive on a field of wrapping 
paper or fabric.

You will need  a large piece of colorful patterned wrapping 
paper, and a large bag of M&M candy to represent beetles.  
Instead of candy, you may create a population of "dot beetles" 
by punching holes out of five different colors of paper.

•  First, cover a table with a large piece of colorful patterned 
wrapping paper.  This will simulate the environment.

•  Next count out equal numbers of "beetles" of each color 
and scatter them across the paper environment.  They will 
represent a population of “beetles” that show variation in 
the trait of color.

•  Pretend you are a bird predator and collect half the "beetles" 
by picking them up and setting them aside.  Don’t eat the 
“beetles” yet!

•  Turn your eyes away each time you capture a “beetle” and 
try not to intentionally favor one color over another. Your 
actions represent a bird searching for the most visible food 
in its habitat. 

•  Sort the captured "beetles" into piles by color and count 
them.  

1. Which color was the easiest to spot against the colorful 
background?  

2. Which color was best camouflaged?  

3. If the surviving camouflaged “beetles” were to reproduce 
one offspring each, which color of beetle would be most 
common in the next generation?

4. What do you predict will happen over several generations?  
How could you test your prediction?

5. What might happen if you altered the environment by 
using another pattern for the environment or by dimming 
the lights?

6. Scientists use simulations to test their ideas. What changes 
would you make in this activity to make it a better 
simulation of natural selection?
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Variation in a Population
The Theory of Natural Selection explained how, as 

environments changed or species spread to new areas,  
traits best suited to the new conditions were favored.  The 
concept of "variation in a population" was very important to 
this new theory. Darwin and Wallace had observed that each 
species of plant and animal had many visible characteristics 
that differed slightly from individual to individual.  Evolution 
occurred when conditions changed so that some traits were 
favored over others.

Variation in Bison
Jerry McDonald, a graduate student at the University of 

California at Los Angeles, observed several traits in bison that 
varied from individual to individual.  He became interested 
in the evolution of the bison and set out to learn more about 
the original variation in bison traits.  He examined hundreds 
of fossil and modern skulls and looked at evidence from sixty 
museums in Canada, and Mexico, and the United States.  In 
1982, after four years on the trail of bison traits, McDonald 
published his doctoral thesis showing how new species of bison 
evolved in North America.

Jerry McDonald hypothesizes that the following 
characteristics favor grazing behavior and speed on the open 
plains: The skull of the modern bison has rotated downward 
so that it is easier for the 
animal to graze with its 
head down.  The thicker 
wool on the front of the 
body makes the animals 
look larger and pads it 
against injury.  The plains 
bison tended to travel 
in large herds over great 
distances; their bodies 
were better adapted to 
running from predators.

Bison. Photo by A. S. Leopold. 
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The ancestors of the modern bison were 
cattle-like animals with long massive horns, 
known in scientific terms as Bison latifrons.  

Question 3.7. How were these large animals 
protected against large predators such as 
saber-toothed cats and wild dogs?  

The modern Bison bison bison arose 
4,000 years ago showing adaptations for 
grassland grazing and social herd behavior  

Bison latifrons, the largest Bison to ever live, was 
common throughout North America 40,000 years ago.

Bison antiquus lived 11,000 years ago and 
was smaller, had smaller horns and was covered 
with a woolly coat on the front half of its body.
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Following a series of advancing and retreating 
ice sheets, and the arrival of humans on the 
continent, a new species, Bison antiquus spread 
across the Arctic and southern woodlands into 
present day Mexico.  It's horns were smaller and 
more curved, and it had evolved a heavy woolly 
coat over the front half of its body.  Shorter horns 
may be an adaptation resulting from herd behavior 
in which the species relies on social clusters for 
protection against predators.  

Question 3.8. How else might shorter horns benefit 
the new species?  

Its descendants, our modern Bison bison developed 
two distinct sub-species that were recognized by the early 
settlers and hunters.  

Bison bison athabasca, called the Woods Bison 
by the explorers, is taller and heavier, with larger and 
longer horns.  These bison lived in Canada, fed on trees 
as well as grass, and traveled in smaller herds than did 
the plains bison. 

The Plains Bison, Bison bison bison, is the most 
recently evolved and most highly adapted to favor social 
herd behavior. The smaller horns are rotated to the side, 
and the front skull is thickened so that butting in males 
has replaced hooking and goring, which can lead to injury 
and death.
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Loss of Biodiversity Due to Non-native Species
Non-native species are a major cause of biodiversity loss 

around the world.  When a species is brought to a new area 
accidentally or on purpose it may compete with native species 
for food, sunlight, shelter, space, or other special features of the 
habitat. It may also prey on native species that have not evolved 
defenses against the new predator.  

The house cat is an example of a very hardy and adaptable 
predator that has established wild populations wherever it has 
been released.  Birds that nest on the ground and small mammals 
are particularly at risk.  

Non-native species can also carry diseases and parasites to 
which the native species have little or no immunity. Europeans 
brought smallpox, tuberculosis and other human and livestock 
diseases to the American continents. A succession of epidemics 
swept through South, Central, and North America, drastically 
reducing the populations of Native Americans who had little or 
no  immunity to the "old world" diseases.

The brown tree snake, 
brought accidentally to Guam 
following World War II, is an 
incredible example of an exotic 
species that took over a new 
area because it had no natural 
predators or diseases.  The  
snakes have exterminated native 
species of birds and small mammals on Guam 
and now threaten Hawaii and other islands.  The snakes 
slither unseen into airplanes and are transported across the ocean 
to new habitats.

Investigation

House cats in Wisconsin alone 
may kill 19 million songbirds each 
year, according to a University of 
Wisconsin study by Stanley Temple 
and John Coleman.

Find out about non-native species in your area.  
Where did they come from?  
How do they change the local ecosystems?  
Do they compete with or prey on native plants or animals?  
Is anything being done to reduce their impact?

  Ideas for Research Projects
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Since Darwin and Wallace’s time, the idea of natural 
selection has frequently been distorted to justify political 
ideas such as Nazism, Communism, and Free Enterprise.  
However, research into the evolution of species has revealed 
that the notion of “survival of the fittest by tooth and 
claw”  is incomplete at best.  Animal behavior studies 
have revealed many examples of social evolution and 
mechanisms for the evolutionary benefits of cooperation.  
Humans are an obvious example of a species which has 
thrived through sharing resources and skills.  Wolves, bison, 
gorillas, musk oxen, and honey bees, are a few examples 
of other species that have successfully used a strategy of 
promoting the welfare of the group.

The great diversity in humans has undoubtedly enabled 
our species to colonize many challenging environments.  
From far flung Pacific islands, to the Arctic, deserts, and 
dense forests, human populations reflect special physical 
and cultural adaptations to their environments.   Judging 
from the  social nature of humankind, inherited behaviors 
that promote learning, communication, and cooperation 
appear to have been favored.  It appears that diversity, both 
physical and behavioral, has been important to humans in 
providing options for survival when environments change.

A Theory That Changed Our Perspective

Public concern for protecting Earth’s 
biodiversity has continued to grow with our 
understanding of the processes that have shaped the 
planet and all life forms.  A significant social effect 
of the Theory of Natural Selection is that humans 
are now seen as a part of the process of evolution, 
compelling us to view our relationship with nature 
in a more humble way.  In the next chapter we will 
investigate the link between natural selection and 
inheritance that has implications for our survival in 
a changing world.

Unfortunately, our physical and social 
diversity has tended to pit culture against culture, 
resulting in wars, slavery, and genocide.  It is only 
in recent times that combined ethical, political, 
and scientific wisdom is helping us to see our 
diversity as a great strength.  We have much to 
learn from cultures that developed in challenging 
environments.  

Wallace was an early champion of native 
cultures that were being destroyed by European 
colonization.  He was also a champion of social 
reform and better working conditions for the poor.  
He spoke out frequently throughout his life about 
the injustices perpetuated by England’s colonial 
systems.  

Using his growing reputation as the co-
developer of the Theory of Natural Selection 
to provide income from lectures and articles, 
Wallace continued to study and travel around the 
world.  Observing the destruction of the tropical 
forests, he was concerned about the future of the 
environment and wrote, “To pollute a spring or 
a river, to exterminate a bird or beast should be 
treated as moral offenses and as social crimes.”  

Charles Darwin.

For new material relating to this chapter, please see the 
GSS website “Staying Up To Date” page:  
http://www.lhs.berkeley.edu/gss/uptodate/5lb
We invite you to send us new articles for the "Staying Up 
To Date" web page for this chapter.  Articles may be from 
local newspapers, magazines, websites, or other sources 
that you think would be of interest to classrooms around 
the country. To send us articles please go to the link   
http://lhs.berkeley.edu/gss/uptodate/newarticle.html and 
find the "Submit New Article" button. 

http://www.lhs.berkeley.edu/gss/uptodate/5lb
http://lhs.berkeley.edu/gss/uptodate/newarticle.html



