
ECOSYSTEM BALANCE AND IMBALANCE

ECOLOGICAL SUCCESSION

"The danger is not what nature will do to man, but what man will do to nature." 

Evan Esar

"Nothing can survive on the planet unless it is a cooperative part of larger global life."

Barry Commoner

Ecosystem Balance and Imbalance

What is stability?

Dynamic Equilibrium (steady state) - in a mature ecosystem, things change but more or less remain the same.

1.  Total number of species is fairly constant from year to year.

2.  Same type of species present from year to year.

3.  Population size of each species is about the same from year to year.

What keeps population size stable?

1.  Growth factors - Increase in population size can be due to abiotic or biotic factors.


A.  Biotic - Ability to:



1.  Compete


2.  Migrate


3.  Hide


4.  Defend


5.  Find food



6.  Adapt

B.  Abiotic - Ability to find favorable:



1.  Light


2.  Water


3.  Temperature


4.  Salinity
2.  Reduction Factors - Decrease in population size can be due to abiotic or biotic 

     factors.


A.  Biotic



1.  Lack of food 



2.  Lack of habitat



3.  Predators



4.  Disease


B.  Abiotic



1.  Lack of water



2.  Unfavorable weather

Species Diversity - A measure of the variety in an ecosystem.  Related on three variables.

1.  Number of different species present.

2.  Number of individuals in each species.

3.  Total number of all species in a community.

High degree of diversity = High degree of stability

More complex food webs = Higher degree of stability

Small Scale Changes
1.  Increase in rain = increase in ground cover = increase in rodents = increase in coyotes

     = decrease in rodents = decrease in coyotes.

2.  Raw sewage dumped into a stream = increased organic nutrients = increased bacterial

     activity = decreased oxygen in water = aquatic organism stress or death = sewage 

     disperses = ecosystem returns to normal.

Large Scale Changes - Succession

1.  Primary - The step-by-step development of biotic communities where none existed

     before.  Very slow - soil must be formed.


Glacial retreat

volcanic islands (Hawaii)
pond fills in


A.  Pioneer Community - First community to establish in a once barren 


     environment.

2.  Secondary - Step-by-step development of communities without the long process of

     soil formation.


Fire 

Floods

Storms

Volcanic eruptions on land

Abandoned farmland(crabgrass(tall grass, shrubs(pines invade(established pine
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   0-1 year             1-3 year            3-10 year        10-30 year

Hardwoods invade(Climax hardwood forest

    30-70 years               70+ years       

Climax Community - Last community to establish itself in secondary succession.

	Characteristic
	Immature Ecosystem
	Mature Ecosystem

	Food Chains
	linear, mostly grazer
	web-like

	Net Productivity
	high
	low

	Species Diversity
	low
	high

	Niche Specialization
	broad
	narrow

	Nutrient Cycles
	open
	closed

	Nutrient Conservation
	poor
	good

	Stability
	low
	higher



