
BIOGEOCHEMICAL CYCLES

Flow of organic matter, inorganic nutrients, and energy all flow simultaneously through the ecosystem from producer to consumer.  

Energy only flows in one direction:

Sun ---> Plants ---> Consumer ---> Converted to Heat ---> Out into atmosphere

Organic matter and nutrients flow in cycles:

Environment ---> Producer ---> Consumer ---> Back to Environment

NITROGEN CYCLE

1. Nitrogen forms part of many important molecules:


A.  Proteins


B.  DNA

2. Nitrogen is the major component of the Earth's atmosphere, ~79%.  Producers and 

    consumers cannot use this atmospheric nitrogen (N2).  It must be converted to usable

    forms such as ammonia (NH3), nitrate (NO3), or nitrite (NO2).

3.  Conversion of atmospheric nitrogen into usable forms occurs by several means:


A.  Atmosphere - Lightning


B.  Water - Cyanobacteria


C.  Soil - Certain plants called Legumes have bacteria in root swellings (nodules) 



    convert N2 into a usable form. Examples of legumes are soybean, peas, 



    alfalfa, clover, and beans.

The Nitrogen cycle has a four step sequence:

1.  Nitrogen Fixation -

2.  Ammonification - 

3.  Nitrification - 

4.  Denitrification - 

Human Impacts on Nitrogen Cycle - Equation of Importance

Too much nitrogen in the form of nitrate is supplied by human activities to aquatic organisms.  Excess nutrients (nitrate) = overgrowth of algae = too much algae blocks sunlight to bottom aquatic plants = bottom plants stress or die = result is a lack of dissolved oxygen (DO) to aquatic animals = stress or death.

CARBON CYCLE

The Carbon cycle is a gaseous nutrient cycle that describes the movement of Carbon.  Atmospheric carbon dioxide (CO2) enters the producers. (Green Plants, Algae, and Phytoplankton)  This allows the producers to make new plant matter through a process called photosynthesis.  This new plant matter is now material for each successive trophic level.  This carbon fixation combines carbon, hydrogen, and oxygen into larger molecules.  

Photosynthesis Equation:

CO2 + H2O + sunlight ------> C6H12O6 + O2  

Respiration Equation:

C6H12O6 + O2 ------> CO2 + H2O + energy

Carbon is frequently removed from this cycle - Dead Ends.

1. Shells are converted to limestone and carbon is released when shell dissolves in water.

2. Coal, Oil, or Natural Gas formation.

Carbon returns to the atmosphere by three major methods:

1. Respiration - 

2. Decomposer food chains - 

3. Natural Methods - Lightning, forest fires, volcanic eruptions

Human Intervention speeds up the return of the trapped, dead-end carbon.

1. Removal of deciduous (broad-leaf) forests which collect and convert carbon into 

    usable forms. Deciduous forest is replaced by coniferous monoculture (one species).

2. The burning of fossil fuels releases carbon into the atmosphere by a process called

    combustion. 

PHOSPHOROUS CYCLE

Phosphorous is found in living organisms as Phosphate (PO4).  This is a sedimentary cycle in nature as most phosphate is found in rock.  The only cycle without a gas phase.

Rocks---->dissolved phosphate---->producers---->consumers---->back to environment

Phosphorous reenters the environment naturally by 2 methods:

1.  Excretion of waste by organisms

2.  Bacteria will decompose dead organisms and phosphate will be released.

Humans Impact on Phosphorous Cycle - Same as Nitrogen Cycle.  Huge amounts of phosphorous in fertilizers.


