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ECOSYSTEMS AND ENERGY

Chapter 3
I. Organization of Planet Earth and the Study of Ecology

A. BIOTIC

1. Individuals

2. Populations

3. Communities

4. Ecosystems

5. Biomes

6. Biosphere

B. ABIOTIC
1. Organized into

a. Lithosphere

b. Hydrosphere

c. Atmosphere
2. Factors

a. Temperature

b. Sunlight

c. Precipitation

d. Wind 

e. Soil

II. Ecology is the study of interactions among organisms and between organisms and their abiotic environment.
III. Energy and Life

A. Thermodynamics

1. Open systems

2. Closed systems

3. Biological systems are open
B. First law of Thermodynamics

1. Can not create or destroy energy

2. But it can be transformed

C. Second Law of Thermodynamics

1. Entropy - There’s no free lunch!

D. Living things require energy

1. Energy processes are at cellular level

2. Photosynthesis

a. Requires sunlight

b. In chloroplast

c. Light energy transformed into chemical energy (ATP)

d. ATP used to synthesize sugar

· 6CO2 + 6H2O →  C6H12O6 + 6O2
3. Respiration

a. In mitochondria

b. Sugar oxidized to produce ATP

· C6H12O6 + 6O2  →  6CO2 + 6H2O

c. ATP used to synthesize other things like proteins

· A lot of energy lost as HEAT

IV. Flow of Energy Through Ecosystems

A. Light energy captured by producers (a.k.a autotrophs)
1. Green plants, bacteria and algae

B. Chemical energy passed on to consumers (a.k.a heterotrophs)

1. Primary consumers (herbivores)

2. Secondary consumers (carnivores)

3. Omnivores are carnivores that also eat primary consumers

C. Decomposers are special heterotrophs that consume dead things.
1. Examples are Bacteria and Fungi

D. Flow of energy is ONE WAY
V. Food Chains and Food Webs

A. Food chains

1. Simple concept of how energy (and matter) move through ecosystems

a. Food chains tend to be short.  Why?

b. What happens if part of chain is disrupted?

B. Food webs
1. Communities and ecosystems are complex

2. There is more than one type (species) of producer

3. Consumers eat different things

VI. Ecological Pyramids

A. Pyramid of Numbers

B. Pyramid of Biomass

C. Pyramid of Energy

1. Can never be inverted!

2. Explain why food chains and food webs are short

VII. Productivity of producers

A. Gross Primary Productivity (GPP)

1. A measure of photosynthesis

B. Net Primary Productivity (NPP)

1. Photosynthesis – respiration

2. Only this is available to consumers

C. NPP of selected ecosystems
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