College Biology – Honors

Chapter 3

Ecology- study of how organisms interact with each other and their interdependence on the environment.


Levels of organization
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Ecological Methods

· Observations

· Experimentation

· Sampling

· Modeling

Energy Flow in the Environment
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Some types of energy are stored in inorganic chemical compounds.  Certain bacteria have the ability to synthesize carbohydrates from these inorganic compounds.  We call this chemosynthesis. These organisms are considered autotrophs also.

What difference is there between autotrophs and heterotrophs?  Give another name for each.
Construct a simple food chain that includes a total of 6 members.

What is the meaning of a food web?  

Can you put together a small food web from an ecosystem that you are familiar with?

Each step in a food chain or web is a Trophic Level.  Remember, the prefix troph means nutrition.  Producers are at the 1st trophic level, and consumers make up the 2nd, 3rd,4th ,or higher levels. Each consumer depends on the trophic level below it for energy.

Ecologists use pyramids to represent the flow of various types of information.  Energy availability, Biomass, and Number pyramids are the most common.  Check out each type on pages 72 & 73.  These types of pyramids usually follow the 10% rule. As you go to higher levels on the pyramid the relative amounts are reduced by 10%.  For example, in the energy pyramid, 100% of the available energy exists at the producer level, but only 10% of that energy is available at the 2nd trophic level, and only 1% of that energy is available at the 3rd trophic level, and only .1% at the 4th level.

Cycles of Matter
Unlike the one-way flow of energy, matter is recycled within and between ecosystems.  Our studies will take us through a few cycles, including water, CO2, nitrogen, and phosphorous cycles.

When elements, chemical compounds, and other forms of matter are passed from one organism to another, and from one part of the biosphere to another, these are referred to as biogeochemical cycles.
The Water Cycle – Consists of a number of physical changes, and processes in the water of the biosphere.  Here are most of them:

Transpiration –

Evaporation –

Condensation –

Precipitation –

Percolation –

Run-off –

The CO2 Cycle – The exchange of Carbon Dioxide / Oxygen between producers and consumers, through the Atmosphere, the Hydrosphere, and the Lithosphere (land). See diagram on page 77.


By now you are aware that most producers use CO2 to make carbohydrates for their energy needs.  And you know that consumers must acquire food energy to undergo respiration.  Photosynthesis uses CO2 and produces O2.  Respiration uses O2 and produces CO2. The Biosphere acts as a big storage facility for the oxygen and CO2 that producers and consumers use to live.

· A nutrient is a chemical substance that an organism requires to live.

· The amount of nutrients in an ecosystem controls the rate at which producers create organic matter.  Ecologists call this the primary productivity of an ecosystem.

· A limiting nutrient is a nutrient that is scarce or cycles very slowly through the ecosystem.

· An Algal Bloom occurs when the ecosystem contains an abundance of nutrients.

