
BIOLOGICAL 
DIVERSITY 



• Biodiversity - the variety of species in a 
specific area.

• The simplest and most common measure 
of biodiversity is the number of different 
species that live in a certain area.

• Varies across the planet but increases as 
you move toward the equator

Biological Diversity



• Tropical regions contain two-thirds of all land 
species on Earth.
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• The richest environments for biodiversity all 
seem to be warm places: tropical rain forests, 
coral reefs, and large tropical lakes.
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Importance of Biodiversity to nature

• Living things are interdependent.

• Living things can be niches for other living 
things.

• Populations are adapted to live together in 
communities.



Importance to nature

• Scientists do know that if 
a species is lost from an 
ecosystem, the loss may 
have consequences for 
other living things in the 
area.



Sea otters and the kelp forest



Biodiversity brings stability

• Biodiversity can bring stability to an 
ecosystem.

• Ex. A pest could easily destroy all the corn in 
a farmer’s field, but it would be far more 
difficult for a single type of insect or disease 
to destroy all individuals of a plant species in 
a rain forest.
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Importance of Biodiversity to people

• Humans depend on other organisms for 
their needs.

• Only a few species of plants and animals 
supply the major portion of the food eaten by 
the human population.

• Biodiversity could help breeders produce 
additional food crops.



• can be used to improve people’s health.

• Living things 
supply the world’s 
pharmacy.

Penicillium

•Preserving biodiversity 

ensures there will be a 

supply of living things, 

some of which may 

provide future drugs.



Loss of Biodiversity

• Extinction - disappearance of a species and it 
happens when the last of its members dies.

• Extinction is a natural 
process and Earth has 
experienced several 
mass extinctions 
during its history.



• A species is considered to be an endangered 
species when its numbers become so low 
that extinction is possible.



• Threatened species -
When the population of 
a species is likely to 
become endangered



• Complex interactions among species make 
each ecosystem unique.

• Changes to habitats can therefore threaten 
organisms with extinction.

Threats to Biodiversity



Habitat loss

• One of the biggest reasons for decline 
in biodiversity 



Habitat fragmentation

• Habitat fragmentation is the separation of 
wilderness areas from other wilderness areas.



Habitat fragmentation has been found to 
contribute to:

• increased extinction of local species.

• changes in overall biodiversity.

• disruption of ecological processes.

• new opportunities for invasions by 
unwanted or exotic species.

• increased risk of fire.



Habitat fragmentation

• The smaller the fragment, the less 
biodiversity the area can support.

• Geographic isolation can lead to genetic 
isolation.

• Habitat fragmentation also makes it difficult 
for species to reestablish themselves in an 
area.



Edge of a habitat

• The edge of a habitat is where one habitat or 
ecosystem meets another.



• Edge Effects - different conditions along 
the boundaries of an ecosystem

• Different organisms might live along the 
edge of a forest instead of in the interior 
of the forest.

Edge and size



• If a road is cut through a wooded area, the 
shape of the wooded area changes and the 
edge is changed.

• Now there is less 
distance between 
the edge and the 
interior. Some 
plants might die 
out.



• When an edge changes, animals might 
migrate because there isn’t enough space
from which to gather food.

• As a result, biodiversity of that area changes.



• Another threat to biodiversity is habitat 
degradation, the damage to a habitat by 
pollution.

• Three types of pollution are air, water, 
and land pollution.

Habitat degradation



• Pollutants enter the 
atmosphere in many 
ways—including 
volcanic eruptions 
and forest fires.

Habitat degradation



Habitat degradation

• Burning fossil fuels is also a major source 
of air pollutants such as sulfur dioxide.

• Acid precipitation—rain, snow, sleet, and 
fog with low pH values—has been linked to 
the deterioration of some forests and lakes.



Water pollution

• degrades aquatic habitats (streams, rivers, 
lakes, oceans) 



Water pollution

• Excess fertilizers and animal wastes are 
often carried by rain 

• excess nutrients 
causes algal 
blooms -
Eutrophication



• Detergents, heavy metals, and industrial 
chemicals in runoff can cause death in 
aquatic organisms.

• Abandoned drift nets in oceans have been 
known to entangle and kill dolphins, whales, 
and other sea life.

Water pollution



Land pollution

• Trash, or solid waste, is made up of the cans, 
bottles, paper, plastic, metals, dirt, and spoiled 
food that people throw away every day.

• Mining

• Addition of chemicals to the soil – pesticides, 
fertilizers, and insecticides



Land pollution

• The average American produces about 
1.8 kg or 4 lbs of solid waste daily.

• That’s a total of about 657 kg or 1250 
lbs of waste per person per year.

• Although some of it might decompose 
quickly, most trash becomes part of the 
billions of tons of solid waste that are 
buried in landfills.







An update to the 3 R’s



Land pollution

• The use of pesticides and other chemicals 
can also lead to habitat degradation.



Threats to Biodiversity – Land 
Pollution Example

• Example: DDT
• A pesticide

• Nonbiodegradable = never broken down by bacteria, 
plants or animals

• When consumed by an organism it is never eliminated 
from their body.

• When sprayed it drained into rivers and streams.

• Aquatic plants picked up DDT from the water.

• Herbivores eat many aquatic plants.

• Carnivores eat the herbivores.



Biological Magnification

•concentrations of a 
harmful substance 
increase at higher trophic 
levels in a food chain or 
food web.



•DDT was banned from the United States 
in the 1970s

•Severely reduced the Bald Eagle 
population.
•July 28, 2007 the Bald Eagle was 
removed from the list of threatened and 
endangered wildlife



Biomagnification



Exotic species

• People sometimes introduce a new species 
into an ecosystem, either intentionally or 
unintentionally.

• These species can cause 
problems for the native 
species.

• Can grow at an 
exponential rate 

• Not vulnerable to 
competitors 

• Have no natural predators 
Kudzu



Water Hyacinth
• introduced into the United States from South Africa 

in 1884 (Gulf States)

• without any natural predators in their new 
environments, they quickly over-populated their new 
environments.

• clogged waterways, out-shaded natural vegetation, 
and displaced several native species.



Gypsy Moths

•once contained in a research facility on 
the east coast of the United States until 
they escaped in 1869

•caused the destruction of entire forests 
by eating the leaves off of the trees



Zebra Mussel
•imported from the Caspian Sea to the United 
States via a cargo ship that emptied its ballast 
water into the St. Lawrence Seaway in the mid 
1980s

•By 1993, zebra mussels could be found as far 
south as New Orleans

•Zebra mussels compete with native shellfish 
and fish for food and shelter

•also clog waterways



The Greenhouse Effect

•Atmosphere - the mass of air surrounding the 
earth.

•Atmospheric gases trap heat energy from the 
sun and maintains the Earth’s temperature 
range.



Greenhouse Effect

•The retention of heat by the atmosphere.

•Sunlight hits the Earth.

•The sunlight is reflected back into the atmosphere 
as heat.

•Some of the heat passes through the atmosphere 
and into space.

•Some of the heat bounces off of the atmosphere 
back to the Earth.



The Greenhouse Effect



Threats to Biodiversity - Global Warming

•Since the late 19th century 
the Earth’s average 
temperature has risen 
about 0.6˚C.

•Since 1980 average 
temperatures have risen 
between 0.2 and 0.3˚C

•Global warming = The 
increase in the average 
temperature of the 
biosphere.



Threats to Biodiversity- Global Warming
•Human activities are adding carbon dioxide and 
other greenhouse gases to the atmosphere.

•Burning fossil fuels and the cutting and burning of 
forests is adding carbon dioxide to the 
atmosphere.

•Carbon dioxide is added to the atmosphere faster 
than it can be removed by the carbon cycle.

•The atmosphere’s natural greenhouse effect is 
intensified causing the atmosphere to retain more 
heat.







Threats to Biodiversity – Global 
Warming

•The average global surface temperature will 
increase by 1 to 2˚C by 2050

•What does this mean?
•Melting polar ice

•Sea levels may rise and flood coastal areas.

•More droughts during the summer.

•Organisms may not be able to survive the 
climate change. 


