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When all organisms in a community are influenced by the abiotic environment with which the
organisms interact, an ecosystem is established. Ecosystem ecologists are interested in
energy flow, the transfer of energy through the components of the ecosystem, and chemical
cycling, the transformation of matter in the ecosystem.

Both energy flow and chemical cycling involve the transfer of substances through the trophic
levels of the ecosystem. However, energy flows through and out of ecosystems while the matter
is recycled within ecosystems. Doesn’t this remind you of the laws of conservation of energy
and matter?

Energy Production and the Energy Pyramid.

Most life on Earth relies on the Sun for energy. Of the visible light that reaches photosynthetic
organisms, only 1% of it is used for primary production, the conversion of solar energy into
chemical energy through photosynthesis.

Counting the total amount of primary production in a given time period is called gross primary
production, expressed in units of energy or units of biomass (which are often the mass of the
vegetation in the area).

Producers use some of the energy in cellular respiration so what is left is the net primary
production. This remainder is the energy that can be given to an ecosystem in a given period,
so it is like the budget of chemical energy available to consumers.
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"Diagram of Trophic Layers & Energy Transfer in an Ecosystem" by WDiment is licensed under CC BY-SA 4.0

You might have already seen an energy pyramid. It illustrates the energy loss with each
transfer in a food chain. Each tier in the pyramid represents the chemical energy present in all
organisms at one trophic level of a food chain and the width of each tier indicates how much of
the energy from the tier below are incorporated into their own biomass.

What you may have been familiar with is the idealized pyramid where 10% of the energy is
transferred to the next trophic level. In nature, such efficiencies usually range from 5 to 20%
while the remainder is lost to the environment. An implication of this is that the amount of energy
for the top consumers is smaller than lower-level consumers.

You can observe this with lions and hawks which require large territories as it takes a lot of
vegetation to support many trophic levels. Energy pyramids help us understand why most food
chains are limited to three to five levels; there is simply insufficient energy at the top of the
pyramid to support another trophic level.

We have tackled the flow of energy in ecosystems. In the next topic, we will look into chemical
cycling which involves the transformation of matter.
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