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I. Energy Flow 
 through an ecosystem is linear 
 sun  producer consumer decomposer 
 much energy converted to heat as moves from one  organism to  

another; therefore, unusable by organisms occupying higher trophic 
levels 

 A. Food Chains 
  1. express trophic relationships 
   a. each level called a trophic level 
    i. producers-plants 
    ii. consumers 
     a. primary-herbivores 
     b. secondary-carnivores 
     c. tertiary-top carnivores 
    iii. decomposers 

 
  2. food web better term 
   a. show many alternative pathways that energy takes  
   among an ecosystem between organisms: 
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   b. poisons 
    i. cause biological magnification at each   
    succeeding level 
     a. increase in concentration as toxin   
     passes through successive levels of the  
     food web 
    ii. ex: DDT 
    iii. bioaccumulation 
     a. the buildup of a toxin in an organisms’  
     body 
    iv. persistence 
     a. synthetic pesticides and industrial   
     chemicals last due to their novel chemical  
     structures 
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 B. Ecological Pyramids 
  1. express the progressive reduction in 
   a. number of organisms at each trophic level 
   b. biomass 
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c. energy 

 
  2. in successively higher trophic levels 
  3. some are inverted 
   a. occurs when highly productive lower trophic levels  
   experience high rates of turnover 
    i. ex: phytoplankton and zooplankton 
 C. Gross primary productivity 
  1. rate at which energy captured by photosynthesis   
  accumulates in biomass 

 
 D. Net primary productivity 
  1. energy that remains (as biomass) after plants carry out  
  cellular respiration 
   a. most productive terrestrial ecosystems 
    i. wetlands (swamps and marshes) 
    ii. tropical rain forest 
   b. least productive terrestrial ecosystems 
    i. tundra 
    ii. desert 
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II. Biogeochemical cycles 
 cycling of matter from abiotic environment to organisms and 
 back to abiotic environment 
 A. Carbon Cycle 
  1. Carbon dioxide-important gas 
  2. carbon enters plants, algae, and cyanobacteria as CO2 
  3. incorporated into organic molecules by photosynthesis 
  4. cellular respiration, combustion, and weathering 
   a. return CO2 to atmosphere 
   b. make it available for producers again 
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 B. Nitrogen Cycle-5 steps 
  1. Nitrogen fixation 
   a. conversion of nitrogen gas to ammonia 
    i. important form of nitrogen for certain plants 
  2. Nitrification 
   a. biological conversion of ammonia to nitrate 
    i. important form of nitrogen used by plants 
  3. Assimilation 
   a. biological conversion of nitrates or ammonia to  
   proteins, chlorophyll, and other nitrogen-containing  
   compounds by plants 
   b. conversion of plant proteins into animal proteins also  
   assimilation 
  4. Ammonification 
   a. biological conversion of organic nitrogen to   
   ammonia 
  5. Denitrification 
   a. biological conversion of nitrate to nitrogen gas 

 
 C. Phosphorus Cycle 
  1. no biologically important gaseous compounds 
  2. phosphorus erodes rock as inorganic phosphate 
  3. absorbed from soil by roots of plants 
  4. plants incorporate into nucleic acids and phospholipids 
  5. animals obtain from their diets 
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  6. decomposers release inorganic phosphate into   
  environment 
  7. can be lost from biological cycles for millions of years when 
  washed into ocean and deposited in sea beds 

 
 D. Hydrological Cycle 
  1. renews supply of water essential to life 
  2. involves exchange of water between  
   a. land 
   b. atmosphere 
   c. organisms 
  3. water enters atmosphere by  
   a. evaporation 
   b. transpiration 
  4. water leaves as 
   a. precipitation 
  5. on land 
   a. water filters through ground 
   b. runs off to lakes, rivers, and oceans 
  6. Aquifers 
   a. underground caverns 
   b. porous layers of rock 
   c. where groundwater is stored 
  7. Runoff 
   a. movement of surface water from land to ocean 
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III. Our beautiful Earth 
 unique planetary environment makes life possible 
 sunlight almost sole source of energy available to biosphere 
 A. Solar energy 
  1. 30% reflected away 
  2. 70% absorbed by atmosphere and surface 
   a. ultimately, all reradiated into space as infrared  
   (heat) radiation 
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 B. Combination of Earth’s roughly spherical shape and tilted angle 
 of its axis 
  1. concentrates solar energy at equator 
   a. tropics hotter 
   b. less variable climate than temperate and polar areas 
  2. dilutes at poles 
   a. cooler/cold 
   b. variable climate 

 
 C. Seasons-determined by 2 main factors: 
  1. inclination of Earth’s axis (the more important factor) 
  2. distance from sun 
   a. varies with year 
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IV. Atmosphere 
 protects surface of Earth from most of sun’s ultraviolet radiation 
 and x-rays 
 protects Earth also from lethal amounts of cosmic rays from space 
 visible light and some infrared radiation penetrate to warm the 
 surface and the lower part of the atmosphere 

 
 A. Atmospheric heat 
  1. transfers from equator to the poles 
  2. produces movement of warm air to poles, cool air to   
  equator 
  3. moderates extremes of global climate 
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 B. Winds 
  1. result partially from differences in 
   a. atmospheric pressure 
   b. the Coriolis effect 

 
V. Global Ocean 
 single, continuous body of water 
 surrounds and covers ¾ of Earth’s surface 

 
 A. Ocean currents 
  1. on surface result in part from 
   a. prevailing winds 
   b. Coriolis effect 
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 B. El Niño-Southern Oscillation (ENSO) 
  1. alters both ocean and atmospheric conditions 
  2. results in unusual weather patterns 
  3. has significant ecological effects 

 
VI. Climate 
 comprises the average weather conditions plus extremes that 
 occur there over a period of years 
 A. Important factors that determine an area’s climate 
  1. temperature 
   a. average 
   b. extremes 

 
  2. precipitation 
   a. average 
   b. seasonal 



Ecosystems and the Biosphere 
Mrs. Laux                    AP Biology 

 13

   c. greatest when warm air passes over the ocean,  
   absorbing moisture, and cools, such as when humid air  
   is forced upward by mountains 

 

 
  3. deserts 
   a. develop in rain shadows of mountain ranges or in  
   continental interiors 
  4. microclimates 
   a. local variations in climate 
   b. produce a variety of climatic conditions for   
   organisms in a given habitat 
VII. Ecosystems contain fire-adapted organisms 
 A. Savanna  B. Chaparral C. Grasslands D. Certain Forests 


