Lecture 3:  Ecosystems

What they are and How the Function

Two things that help set us apart from most other organisms:
In the human body, how many systems do we have?
But the truth is- these are all arbitrary.  There is a human need to classify and group 
things.
Why?

While we have a very elaborate brain that allows us to classify, are we the only ones?

For instance, if you continue to approach a wild animal, what will it do?

Ecosystems:  What are they?

Ecosystems= short for ecological systems

Latin and Greek root words

Eco = house; system => sustema < sunistanai, to make stand; logy = study of functional units that result from the interactions of abiotic and biotic components.  Some think that cultural (anthropogenic) components should be added. 

Like all systems they are a combination of interacting, interrelated parts that form a unitary whole.  
Natural ecosystems are made up of abiotic and biotic factors.

Bio = life         tic = belonging to     a = not or without

Examples of abiotic:                                    Examples of biotic:

If we look at Earth as an ecosystem, it is made up of four main subsets:

This biosphere can be look at as one large ecosystem made up of many smaller ecosystems, where abiotic and biotic components interact with each other.

What Rene Dubos referred to as "a co-evolutionary process" between living things and their physical and chemical environments.

All ecosystems are "open" systems in the sense that energy and matter are transferred in and out. The Earth as a single ecosystem constantly converts solar energy into a myriad of organic products, and has increased in biological complexity over time. 

The ecosystem is made up of many smaller ecosystems interlocked through cycles of energy and chemical elements. The flow of energy and matter through ecosystems, therefore, is regulated by the complex interactions of the energy, water, carbon, oxygen, nitrogen, phosphorus, sulfur, and other cycles that are essential to the functioning of the biosphere. 

In general, it’s assumed that abiotic factors determine, for the most part, the particular kind of biotic community that we see.  However, it is also widely believed that the abiotic and biotic components co-evolve.

How can abiotic and biotic components co-evolve?

Why is it said that ecosystems are open (have no borders)?
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Synergistic effects: 2 or more factors interacting in a way that causes an effect.  Much greater than one effect alone.

Microclimate:  A specific site may have temperature and moisture conditions significantly different from the overall climate of the region.  Examples are:
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Primary succession
Energy Flow

1st law of Thermo dynamics = Energy is neither created nor destroyed?

So where do ecosystems get their energy from?
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In most ecosystems, sunlight is the initial source of energy.  The only exceptions appear to be ecosystems near the ocean floor (sulfur vents) or in dark caves where the producers are chemosynthetic bacteria.  

Whale carcasses are thought to play a role in the survival of the sulfur vent colonies.  What the????
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Can’t get something for nothing!

Primary production captures at best only about 

2% of incoming solar energy.

As primary producers are consumed by 

herbivores, energy is transferred from one to the 

other, moving up a trophic level.
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Why is energy lost between each trophic level?  

Some energy is used for growth, some converted to heat  and some is given off as waste or is not consumed.  So  much of the energy doesn’t make it directly to the next.       In fact, in most situations the majority of energy flows  through the detritus (dead organic matter along with  wastes).  

Energy  intake  

Organism  

respiration                 growth  

metabolism             reproduction  

biomechanics    animal behavior      population dynamics  


[image: image6.emf]Limits of tolerance: The points at the high and low ends of 

the range of tolerance

Optimum conditions: Certain levels at which organisms do 

best.

Zone of stress: Between optimum and upper and lower 

limits

Limits

Optimum

Zone of stress

Zone of stress

Range of tolerance

Limits


Reno





Tahoe Basin





Eldorado Hills





Sacramento





Limiting factors:  Different species thrive under different environmental regimes.





Why the change?








Energy released





C6H12O6   +   6O2                                 6CO2      +         6H2O





Consumers              cell respiration    =   energy for cells to do work





Energy input





6 CO2         +    12 H20                   C6H12O6   +   6O2    +    6H2O





Producers (green plants)  photosynthesis – an energy demanding process








