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Chapter 5 Notes

Interactions In The Ecosystem

5.1 Section 5.1:  Habitats and Niches:  How do different species affect each other?

Section Objectives:

1.
Describe the concept of the niche.

2.
Examine how interactions between a species and its environment define the species' niche.

3.
Infer how removal of an organism at one trophic level can affect other organisms in the ecosystem.

A. Ecosystem:  a network of living and nonliving things.

1. Organisms are connected by food webs and common needs.

2. All organisms need water, food and living space.

a. Each species has evolved its own way of gathering resources from the environment.

3. In the ecosystem, the various biotic (living) factors affect one another.  When there is a change to one biotic factor, it often affects many other biotic factors.

B. Alien Species:  a species that is not indigenous to an area.  Usually they are transported by man to a new location.  Issues and Decision #4, Pg 79 Case Study (Invasion of the Alien Species)
a. Indigenous:  A native species of the area.

b. These alien species may be transferred by man with his knowledge, or many times, without man's knowledge until after the transfer.

c. Samples of Alien Species:

i. Kudzu

ii. Nutria

iii. Water Hyancinth (Pg 79 Case Study)

iv. Deer

v. European Horses.

d. Effects of Alien Species on the ecosystem:  The effects are hard to predict.

i. Natural Predator of native species?

ii. Any natural predators of the alien species?

iii. Will the plant reproduce rapidly and dominate the ecosystem.

iv. What limits the growth of the organism?

v. What are other, unpredictable, possible outcomes?

C. Niches

1. Habitat:  The specific environment in which a particular species lives.  (Chap 3.3)

2. Niche:  The role of an organism in the ecosystem.

a. Includes both biotic and abiotic factors.

i. Biotic Factor:  Living organism.

ii. Abiotic Factor:  Nonliving factors.  Includes dead organisms.

b. Only one species can occupy a niche.

i. There can be different species occupying similar roles.

a.) Various anolis lizard (Pg 73) species vary only in the size of the insects they eat.  Large ones eat large insects, etc.

ii. If two species try to share the same niche in the same habitat, they will compete for resources.

iii. The one that is better adapted will dominate, the other species will eventually become extinct in that ecosystem.

3. Competitive Exclusion:  The extinction of a population due to direct competition with another species for a resource.

D. Competitive species can limit the niches of each other.

1. Fundamental Niche:  The theoretical niche that an organism would have without a competing species.

2. Realized Niche:  The actual niche of an organism.

3. Example:  Barnacles.  Pg 74 Figure 5.2 and 5.3.

a. Chthamalus stellatus (Species A):  Occurs on higher rocks that are usually exposed to the air.  It is resistant to drying out and can exist farther from the water.

b. Balanus balonoides (Species B):  Occurs on lower rocks usually covered by water, except during low tide.  It is vulnerable to drying out so it must live close to the water surface.

c. Species A was able to live any where between high and low tide (Fundamental Niche).  Species B, however, was only able to survive close to the water (Fundamental Niche).  Because of the competition between the two species, Species A lived only at the top (realized niche) while Species B lived close to the water surface (for species B it was both the fundamental and realized niches).

E. Niche Diversity:  the number of different niches in an ecosystem.  (Often determined by abiotic factors in the envionment.

1. Stability:  The ability to adapt (survive) to changes.

a. Ecosystem Stability:  The greater the variety of species the greater the stability of an ecosystem.  (Pg 58, Section 4.2)

b. Species Stability:  The greater the potential niches that a species is capable of fulfilling, the more stable (capable of survival) the species.

2. Predators may help maintain a large variety of organisms

3. Keystone Predator:  A predator that promotes a great niche diversity in its habitat.

a. Predator:  An organism that actively hunts other organisms.

b. Prey:  An organism that is hunted.

c. Example:  Starfish (Pg 75, Figure 5.4)

i. Robert Paine performed and experiment with starfish.  He removed the starfish from several tidepools.

ii. Overtime the number of mussels increased until some of the other species were extinct.  Without the starfish the species changed from 15 (before removing the starfish) to 8 (after removing the starfish).

d. Example:  Crown of Thorns (Pg 75, Biology Link)

i. The Crown of Thorns is a sea star that lives and feeds on the corals that make up the Great Barrier Reef in Australia.

ii. The Crown of Thorns used to be very rare because of the number of predatory fish which ate it.

iii. Because of over fishing, the predatory fish were removed and the population of crown of thorns increased.

iv. Today they consume large stretches of the reef every year.

v. The destruction of the reef results in lost habitat for many species, and therefore lower diversity in the ecosystem.

Pg 75 #1-3

5.2 Adaptations & Evolution:  How does a species change to survive?

Objectives:  SWBAT

1. •explain how a species adapts to its niche.

2. •describe convergent evolution and coevolution, and relate each to the concept of the niche.

3. •predict changes that may occur in an ecosystem if biodiversity is reduced.
A. Adaptation:  Change of an organism's behavior to fulfill a different niche.

1. Generalized Species:  Able to fulfill more than one niche in an ecosystem.

2. Species are more stable (able to survive) if they are able to fulfill more than one niche in an ecosystem.  (Pg 75 Section 5.1)

a. Generalized species are able to survive well in areas that are altered.

b. Examples:  mice and cockroaches.

B. Evolution:  a change in the characteristics of a population of organisms over time.

1. Specialized Evolution:  A species changes to be able to function only in a very narrow niche.

a. Specialized Species:  Must be in niche in order to survive.

b. Vulnerable to change.  Only one change can eliminate their niche, and therefore eliminate the species.

c. Example:  Koala Bear.  The Koala Bear eats only eucalyptus tree leaves.  If the eucalyptus trees die, so would the Koala Bear.

2. Convergent Evolution:  independent development of similar changed characteristics in two species with similar habitats.

a. Examples:  Birds and bats both, independently, developed wings.

b. Dolphin and ichthyosaur:  both developed adaptations to water which include streamlined shape, fins, pointed snout, etc.

3. Coevolution:  Two (or more) species which develop characteristic in relationship to each other.

a. Plants and caterpillars:  Many plants have developed poisonous chemicals that prevent insects from eating them.  Some caterpillars have developed the ability to eat the poisonous leaves.  Some of these caterpillars became specialized species, and eat only the poisonous leaves.

b. Acacia Tree & Fire Ants (Figure 5.7 pg 78):  Some coevolution is beneficial to both species.  Several species of Acacia trees in Central and South America have coevolved with fire ants.  The tree provides a hollow needle that serves as the nest for the ants.  The ants can only feed on the acacia.  On the other hand, the ants provide protection for the tree and help eliminate competition for the tree by clearing the ground at the base of the tree.

c. Clown Fish & Sea Anemone:  The sea anemone has tenticles which contain poisoneous "darts".  When predators come near they get stung.  The clown fish has evolved until it is not affected by the poisoneous darts.  It has evolved a slimy covering of its scales which the sea anemone does [image: image1.jpg]


not recognize as being foreign.  The sea anemone protects the clown fish, the clown fish simply stirs up the water so the sea anemone has better food access.

Section Review:  Pg 78 1-3

Activity 5.2 Pg 87  Effects of Humans on Deer

5.2 Populations

Section Objectives:

1.
Explain how populations of organisms grow.

2.
Describe the factors that limit the growth of a population.

3.
Identify the shapes of growth curves that represent populations of different organisms.

4.
Analyze and identify the limiting factors that can affect carrying capacity.

A. Factors of Population Growth:

1. The biotic and abiotic factors that define a niche also limit a species' growth.  The limited resources in any ecosystem affect the number of individuals that the niche can support, and thus limit the size of populations of organisms.

2. Historic view of overpopulation.

a. Thomas Malthus (an English economist pg 80) said that "the human population can quickly grow past the environments ability to support it."  He thought that humans suffered from famine and disease when the population became too large  (Think About It!  Pg 80).

b. Malthus's observation became an important part of Darwin's theory of evolution.

i. Darwin wrote, "There is no exception to the rule that every organic being naturally increases at so high a rate, that, if not destroyed, the Earth would soon be covered by the progeny of a single pair."  See figure 5.8 pg 80.  An elephants life span is about 70 years and the gestation time is 22 months.

ii. This idea that organisms produce more offspring than can survive was important to Darwin's theory of evolution.

a.) Overproduction causes competition for resources, which causes the selection of the most favorable adaptations.

3. Exponential Population Growth:  the rate of growth in each generation is a multiple of the previous generation.

a. Any population has the potential to increase exponentially if it has a perfect environment.

i. Resources are always limited.

ii. The available resources limit exponential growth to short periods of time and restricted geographic area.

b. When plotting the population growth of a species it can be exponential for short periods of time.

c. A graph of exponential growth would have a characteristic S shaped curve.  (See Figure 5.9  Fruit Fly populations).

B. Carrying Capacity:  the number of individuals of a species that can be supported by an ecosystem.

1. As a population grows, it takes more and more resources.  As the resources become scarce the death rate increases, and the birth rate decreases.  Eventually the death rate will equal the birth rate.

2. When the Carrying Capacity is reached there will be individuals born and dieing, but the total number of individuals will not change much.

C. Limiting Factors:  factors which control the population growth.

1. Population Density:  the population number of a species in a specific area.

2. Density Dependent Limiting Factors:  dependent on the population size.  Related to competition and other interactions between organisms.

a. As population increases each of these factors acts more strongly to limit growth.

b. Populations controlled by density dependent factors show an S-shaped growth curve.

c. Examples of Density Dependent Limiting Factors:

i. Predation

ii. Parasitism

iii. Disease

iv. Food competition

v. Living Space

vi. Water Availability

3. Density Independent Limiting Factors:  Factors which are not affected by the population density of an species.

a. A limiting factor that affects a population regardless of the population size.

b. Populations controlled by density-independent factors show a boom-and-bust curve (Figure 5.11 pg 83).

c. Examples of Density-Independent Limiting Factors:

i. Climate

ii. Human Disturbance

iii. Weather and other natural disasters

iv. Volcanoes

D. Human Population (See Chapter 12 pg 186)

1. Much argument about the carrying capacity of Earth for human beings.

a. Many developing nations suffer from periodic drought and famine due to overpopulation.

b. The amount of food available, and shelter has not been constant.  A large number of factors have increased the Earth's carrying capacity.

i. Advances in agriculture, technology, energy development, transportation, and medicine.

2. No population of organisms can grow exponentially forever on Earth.

a. The growth of the human population on Earth will level off as the planet's resources become fully utilized.

b. The challenges for the human species lie in minimizing our impacts on our only habitat, Earth's biosphere.

Section Review:  Pg 83  #1-3

Yeast Population Density:  Activity 5.1 Pg 84

Chapter Review:  Pg 85-87, Do Key Terms, Multiple Choice, Word Comparisons, Concept Review, Think Critically, Graphic Analysis
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