Topic 1.3 Energy and Equilibria Notes
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Two basic processes occur in ecosystems:
1.

2.

Matter is limited therefore it must be 




All energy enters Earth’s system as 


 from the 


. Eventually energy is lost into 


 in the form of 



.
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First Law of Thermodynamics: Principle of Conservation of Energy
Thermodynamics is the study of 






State the first Law of Thermodynamics:
The amount of energy within a system is constant however, 


















The two basic process that must occur are:

Transfer:

Transformation

Producers transform  



 from the sun into 



       (

). Consumed and 



 to other organisms (


). Eventually dead organisms are broken down by 


 and 



 are returned to the soil.
Second Law of Thermodynamics: 
States that:
Energy is lost in to the environment in the form of 


Plants only convert 



 of the energy they received into stored sugars. In general only about 


 of energy is passed from one tropic level to the next
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For example within any food web the amount of energy that is found in the producers is much more than that found in the top carnivores (tertiary etc…). As energy is transferred and transformed from one organism to the next (moves up the trophic levels) energy is lost as heat.  
Efficiency of an ecosystem is the comparison of the amount of 

 or 

 done to the amount of 

 that it consumed. Efficiency is calculated as:
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Equilibrium 
Open systems tend to exist in a state of balance or equilibrium. Equilibrium does not mean that the system is not changing, change does exist but within limits. 
Steady state equilibrium: 
There are no long-term changes but there are small fluctuations in the short term 
Static equilibrium: 
Unstable or Stable Equilibrium

Stable equilibrium

Unstable equilibrium. 
Feedback
The stability of a system is controlled by negative and positive feedback mechanisms. See below. 

[image: image7.jpg]Large:
Fish
126k/m 1|

Insect | small
larvae | Fish

a0k /i | 126063y

Zooplankion, worms
7980 kJ/m?/yr

Phyloplaniton
31080 kJ/m?/yr





Systems are continually affected by information from inside and outside the system. This feedback allows a system to respond to stimuli form the environment and change or adapt accordingly. _________________ is the property of a system to maintain a stable constant condition.
Negative feedback: 
Example

Positive feedback: 
Example
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      Negative feedback

        Positive feedback
Predator/Prey Relationships

Predator/Prey relationships are usually controlled by negative feedback where

Resilience and Tipping Points

Resilience:

Examples:

Low resilience:

Example:
Tipping point:

Example

Factors that affect how resilient an ecosystem may be include:

· Species diversity:
· Habitat diversity:
· Genetic diversity:
· Size of ecosystem:
· Climate:
· Faster species reproductive rate:
Tipping Points characteristics are:

Examples of Tipping Points:
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