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A Lesson of Ecology

Natural systems are maintained 
and constrained by processing 

energy.

True of the Earth & smaller ecosystems too!

Energy Converter

Energy Diverted
as Heat

Useful EnergyEnergy Input

(can perform work)

(can’t perform useful work)

Note: The first law of thermodynamics is met.
E input = Diverted E + Useful E

Species in an ecosystem are 
divided into trophic levels

• Trophic levels are determined by the main source 
of nutrition for a species.

• Trophic levels are given names:
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• In most terrestrial ecosystems, 
there are usually no more than 4 
trophic levels.

• The transfer of energy as food 
(chemical E) from producers to 
higher trophic levels forms a 
food chain.

Trophic levels
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Decomposer Food Chain

R = metabolic heat (respiration)
NU = not used ( E in dead organic matter)
NA = not assimilated ( E in feces)
I = ingested E

Grazing Food Chain

10% rule of thumb
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Consumer Trophic Level

Ingested Energy

90% 

90% 

90% 

Ranges from:
ca. 5% in carnivores

to
ca. 20% in herbivores
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Energy Flow Diagram

R = metabolic heat;  NU = not used;  NA = not assimilated; B = biomass; I = ingested

Some materials accumulate in  food chains

Biological Magnification Can 
Have Serious Biological Effects
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Two – Four eggs per year

Biological amplification may affect populations the least
able to cope with high concentrations.


