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Chapter 6 Notes

Ecosystem Balance (Pg 88-105)

SWBAT:

1. Explain the relationship between the population sizes of predator and prey.

2. Define symbiosis and describe several symbiotic relationships.

6.1 Relationships In The Ecosystem:

A. Fundamental dynamic balance keeps the ecosystem balanced.

1. Each organism plays a part in keeping the whole ecosystem functioning.

2. The interactions among species and abiotic factors maintain the ecosystem in a dynamic balance (equilibrium).

3. Change is the one constant of any ecosystem.

a. Change is usually gradual, but sever disturbances can cause rapid changes.

b. Scientists believe that stability (or balance) in ecosystems is dynamic.

1) Dynamic:  constant state of change.

2) Even though the change is dynamic, the ecosystem maintains the flow of energy and nutrient cycling necessary for life.

4. To understand the complexity of an ecosystem, scientists first find out all they can about how two populations interact with each other and their environment.

a. Using this knowledge base scientist gain a better knowledge about the more complex interactions among the many populations in an ecosystem.

B. Predator and Prey Relationships.

1. Predator:  a consumer that actively hunts other living organisms.

2. Prey:  the organism being hunted.

3. Predator and prey population sizes are closely linked.

a. If a prey population size changes, the number of predators the community can support changes also.

b. See Figure 6.1 pg 89

c. The general pattern is that the predator population cycle is delayed in time but similar to the population of the prey.


4. The cycle of population changes between the predator and prey changes based upon the general size of the prey.  Usually the predator population cycle matches the population cycle of their prey.

a. The larger animals have longer cycles because they live longer and reproduce more slowly than smaller animals.

b. Large herbivores:  peak in population sizes every ten years.  (Examples:  hare, muskrat, and large birds)

c. Small herbivores:  peak in population every four years.  (Examples:  mice and lemmings).

5. This same general pattern follows even for microscopic organisms.

C. Symbiosis:  Any relationship in which two species live closely together.

1. Parasitism:  a relationship in which one organism feeds on the tissues or body fluids of another organism.

a. Parasite:  An organism that is harmful to its host, lives on the host, and depends on the host for many functions.  (3 Tests of a Parasite).

b. Host:  An organism that has a parasite on or in its body.

c. Examples:  Tapeworm, ringworm, hookworm, heartworm, fleas, lice, ticks, 

d. The population size of a parasite is closely related to the population size of its host.

1) The larger the host the large the number of parasites.

e. Parasite populations are also affected by the density of the host populations.

1) Parasites can thrive in dense host populations because they can be transferred to new hosts easily.

2) Parasites are density-dependent limiting factor because they are more successful in dense host populations.  (Chap 5.3 pg 82).

2. Commensalism:  A relationship that neither helps nor harms one species but benefits the other species.

a. Example:  barnacles on a whale.  (Figure 6.3 pg 91)
3. Mutualism:  A relationship that is beneficial to both species.

a. Examples:  ants and acacia tree.  (Figure 5.7 pg 78)
b. Yucca Plant and Yucca moth.  (Figure 6.4 pg 92)
Section Review #1-3 pg 91

SWBAT:

1. Contrast primary and secondary succession.

2. Describe the sequence of ecological succession in a lake and on an island.

6.2 Ecological Succession

A. Succession:  The general progression of communities forming in an ecosystem.

1. Organisms affect the environments in which they live.

a. Plants help form soil by breaking down rocks and making organic matter when they die.

b. The changes a particular species makes to an environment may be harmful to that species, the environment can change so much that the species’ niche disappears.

1) New niches, to which different species are adapted, replace old niches.

2) A species can be the cause of its own destruction.

2. As an environment changes the community living in that environment changes.

3. Often the different communities follow one another in a definite pattern.

B. Primary Succession:  The progression of communities forming in an originally lifeless habitat.

1. The general progression of communities:

Pioneer Community                                                                                  
    Climax Community

Lichen(Grasses(Shrubs(Woody Shrubs(Heath Mat(Understory Trees(Canopy Trees

No Soil (  Deeper Soil (  Deeper Soil


Shallow Roots ( Deeper Roots

2. Pioneer Community:  First community to colonize a new area.

3. Climax Community:  A community that does not undergo further succession.

4. Lichen:  a fungus and an alga living in a mutualistic relationship.

a. Lichen can live on bare rock and support organic life.

b. Lichen secrete acids that break down the rock

5. Soil Formation:

a. Obstacles:

1) Erosion:

a) Water

b) Wind

2) Unusual Disturbances

b. Rock Breakdown

1) Lichen:  Leaching process breaks down the rock.

2) Plants:  The roots grow in the cracks of the rock forcing them apart.

3) Weathering

a) Water & Wind Erosion:

b) Freeze and Thaw Cycle.

c) Leaching:  The effect of acid rain on rocks.

c. Top Soil Cycle

1) Organic material dies.

2) Decomposers decompose dead materials to form soil.

3) Soil depth increases so that more organic life is formed.

4) The more organic life, the more decomposed dead materials.

6. Types of Trees:

a. Understory Trees:  have shallow roots, develop quickly, and have small canopies.

b. Canopy Trees:  have tap roots, develop slowly, and have large canopies when mature.

c. Canopy:  the diameter of foliage overhang.

C. Secondary Succession:  the progression of communities where a disturbance eliminates most organisms but does not disturb the soil.  Secondary Succession Activity, Activity 6.2 pg 105.
1. Secondary Succession occurs only in areas where the soil is left undisturbed.

2. Catastrophes like wild fires, floods, storms, and human activity.

3. This is similar to primary succession, it just starts at a different point.

D. Island Succession:  the progression of communities from the formation of the island until a climax community is formed.

1. Island succession is very similar to land succession.  Focus on the differences.

a. Islands are isolated.

1) Living organisms have to get there by some means.

a) Water currents.

b) Swim

c) Fly

d) Carried by other organisms.

2) One of the few species that can get to islands are birds.

b. Often new species can form.  We see this in birds.

1) Many unfilled niches.  (Little/No competition)

2) No predators

3) Species there will adapt to new niches as inter-species competition increases due to population increases.  Soon specialized evolution will occur.  (See finches Figure 6.9 pg 95 and Warblers Figure 5.5 pg 76)
E. Pond Succession:  the progression of communities from a shallow pond to the climax community.  (Pond Succession Activity)
1. Pond No Life

2. Pond with reeds and water plants

3. Water plants cover the surface

4. More organic material fills the pond.

5. Water is rich in nutrients, thus speeding up the process.

6. Eventually becomes a marsh.

7. Finally becomes a fertile meadow.

(Section Review, pg 95 #1-3)

SWBAT:

1. Explain the concept of ecosystem stability.

2. Characterize the effects of disturbances on ecosystems.

6.3 Stability In The Ecosystem

A. Stability:  a measure of how easily an ecosystem is affected by a disturbance and how quickly it returns to its original condition.

1. Biodiversity

2. Niche Diversity

3. Generalized Species

4. Complex Food Chains:  More connections in the food web may decrease the overall impact on the ecosystem if a single species is lost or one part of the system is disrupted.

B. Balance of the ecosystem

1. While there is always dynamic change occurring in an ecosystem, there is a general balance which is maintained.  This balance is called Equilibrium.

2. Equilibrium:  Balance of all the opposing forces of an ecosystem. 

C. Major Strain on the Ecosystem:  People

1. Habitat Destruction

2. Alien Species

3. Pollution

4. Etc.

D. Predicting how ecosystems will adjust to disturbances is difficult.

1. The interactions in an ecosystem are very complex and interrelated.

2. There are no accurate models 

3. Chaos Theory:  Math theory that says that large changes are due to very small changes.  The initial state of an ecosystem is crucial to its later development.

a. The small changes often have unpredictable and unknowable results.

b. Chaos theory tends to use terms like probability to discuss outcome.

4. General Rule of Disruptions:  Species and whole ecosystems evolve and may die out, but new species and ecosystems can evolve to replace them.

5. In the long term, it is impossible to predict the effect that large ecosystems will have on the ecosystem.

Section Review pg 98  #1-2.

TSWBAT:

1. Explain the concept of the biome, and name the eight major land biomes.

2. Illustrate where each of the eight major land biomes occurs.

6.4 Land Biomes

A. Biome:  A major type of ecosystem with distinctive temperature, rainfall, and organisms.  (3 Ways to classify a biome)

1. This is the largest category scientists use to classify ecosystems.

a. Because each biome is a general category the conditions in a biome varies form place to place.

B. Three General Divisions of Terrestrial Biomes

1. Low Rainfall:  Less than 25 cm rain per year.

a. Desert: 

b. Tundra:  

2. Forest:  Contains 75% of the Earth’s biomass (Rainforests contain 50% by itself).

a. Coniferous Forest:

b. Deciduous Forest:

c. Rain Forest:

3. Grasslands:  Cover about 22 percent of Earth’s land surface and contain 8% of Earth’s biomass.

a. Steppe:

b. Prairie

c. Savanna

(Section Review, #1-3, pg 101)
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