Ecosystems I – Energy and Carbon
A) What is an ecosystem?

“All of the interacting parts of the physical and biological worlds” – Ricklefs

B) What is ecosystem ecology? “The study of natural systems from the standpoint of the flow of energy and the cycling of matter” – Ricklefs

C) What types of questions do ecosystem ecologists ask?

D) Where do humans fit in? (see B above)

E) Ecosystems ecology uses the laws of thermodynamics to constrain (place bounds on) study systems.
(i) Conservation of energy

(ii) Conservation of mass

F) How else can we bound or constrain ecological systems? ‘Open’ systems are very difficult to study.
G) Placing these constraints on a study system enables you to use Mass Balance approaches to study the fluxes and cycling of energy and elements in ecosystems.

Inputs = Outputs + Storage

H) How efficient is energy flow from one trophic level to the next?
[image: image1.emf]
I) How is energy allocated among trophic levels in an ecosystem?
[image: image2.emf] 

 


- each bar represents net productivity of each trophic level

J) Ecological efficiency – the percentage of energy produced in one trophic level that is incorporated into biomass at the next trophic level. Same thing as ‘food chain efficiency’. Normally between 5% and 20%.
K) What does this mean for biomass accumulation? Are all pyramids right-side up?

L) What does the P/B ratio tell you about the relative productivity of an organism or trophic level?

M) How productive are ecosystems? How much variability is there among ecosystem types? These questions are important motivations for much of ecosystem ecology.
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What determines the relative productivity the world’s ecosystems?

N) Assimilation efficiency
O) Production effiency

P) Detritus accumulates from the tissues of dead organisms (usually plants). Detrital accumulation can represent an important component of ecosystem development (e.g., boreal bogs) and can represent a major source of energy for upper trophic levels (once it has been processed by decomposers).
Q) Some ecosystems are dominated by organic energy production that occurs outside their boundaries. Energy, often in the form of detritus, is transported into a focal ecosystem usually via gravity and is then decomposed and processed there.

Energy that is produced ‘outside’ an ecosystem is called allochthonous production which contrasts with autochthonous production that involves photosynthesis in the focal ecosystem.

What are some examples of ecosystems supported by allochthonous production?

R) Energy transformations in ecosystems usually involve REDOX chemical reactions involving carbon-rich molecules. However, the rates of these transformations often depend on the cycling of water and elements within an ecosystem.
S) To account for the interdependencies among the different elements involved in nutrient and energy cycling in ecosystems, ecologists usually compartmentalize ecosystems. The various compartments usually represent processes that occur at distinct rates, and that are carried out by organisms with similar ‘functions’.
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T) The water cycle (hydrologic cycle) provides a physical model of element cycling in ecosystems. Of course, all of the energy and nutrient fluxes depend on water flows through ecosystems.
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U) The carbon cycle is closely tied to the flux of energy through the biosphere.
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V) Long-term changes in the global carbon cycle demonstrate the strong control by the biosphere.
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