Lecture 24
· Ecosystem Ecology
· Community- different populations interacting with each other in a particular place
· Ecosystem-broader level of organization than just the community, includes the community and also takes into account the abiotic components of the environment
· Ecosystems are open systems with respect to energy, nutrients and individuals. Any ecosystem on earth requires a source of input (usually solar energy) but many also have energy out puts, give off energy
· Nutrients can also enter and leave ecosystems
· Can be broken down into two broad terms:
· Production: new biomass is being created from inorganic substances
· Consumption: biomass that has been already created is converted into new forms.
· Autotrophs-primary producers, make their own food from inorganic substances
· Consumers- carnivores, herbivores, detritivores, are all called heterotrophs
· There’s also energy and nutrients that are a part of ecosystems
· Where does the energy come from?
· In 99.9% of ecosystems, energy comes from the sun—solar energy. The producers are able to harness light energy via photosynthesis (photoautotrophs)
· Some ecosystems use chemical energy (chemoautotrophs); rely on chemical energy to create biomasses. Found in areas where the sun does not shine, for example, deep sea vents.  Also, below the surface of the earth certain microbial organisms rely on radioactive energy
· Nutrients?
· Any chemical element or compound that is needed for living things to grow or reproduce
· Organic or inorganic?
· Organic is anything including carbon except for carbon dioxide and carbonates dissolved in water
· Micronutrients, macronutrients 
· Micronutrient-organisms need to survive but need in very small amounts i.e. selenium, iron 
· Macronutrients-organisms needs a lot of in order to grow or survive i.e. carbon, nitrogen, oxygen
· If they are present in excessive quantities, they can be toxic
· Sources:
· Geological sources (mineral soil) i.e. iron
· Atmospheric sources i.e. nitrogen, oxygen 
· Oceans 
· Decomposition and nutrient cycling also an important mechanism for sources of nutrients because without it we would eventually run out of available nutrients
· Fundamentally concerned with the way energy flows up the food web
· Not all of the harvested energy is actually going to make it successfully to the top trophic levels of the ecosystem
· Between every transfer of the energy, some energy will be lost (ecological inefficiency) 
· Ecological efficiency (<100%)is a product of:
· Harvesting efficiency is <100%--proportion of food that is available and consumed
· Assimilation efficiency –proportion of food consumed and assimilated (digested) is <100%
· Production efficiency—typically less than 100%, the proportion of energy assimilated that becomes new tissue
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*C) most of the time we can expect only 10% of the energy to make it up to the next trophic level
- [image: ]
-C) the baby because it is functionally eating its mother
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· Trophic levels are defined based on what you eat
· There is always more energy available at lower energy levels (absolute rule)—because ecological efficiency is less than 100
· A corollary of this, there is only so many levels that we can support in any ecosystem—limited to a maximum of 4 or  5 trophic levels
· Most of the time, pyramids of energy result in pyramids of numbers that is more individuals at low trophic levels but that’s not always the case
· Pyramids of biomass, the mass at lower trophic levels is higher than at higher levels
· Sometimes, however, in marine ecosystems, i.e. English Channel, the herbivores outweigh the producers. It reflects the fact that the producers are producing super-fast but are also being eaten very fast 
· Nutrients
· Continually shuttle within various compartments:
· Living organisms
· Dead organisms
· Abiotic cycles
· Generalized Compartment Model
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· We are altering nutrient cycles:
· We use underground water reserves
· Burning fossil fuels increases the amount of carbon in the atmosphere
· Cutting and burning forests increases the amount of carbon in the atmosphere and decreases the amount of oxygen available (also disrupts water cycle)
· Fertilizing crops alters the nitrogen cycles
· The greenhouse effect:
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· When the industrial revolution happened, the amount of greenhouse gases in the atmosphere increased 
· Solutions to the problem that humans have created: 6th mass extinction, global climate change, increasing ecological foot print, exceeding carrying capacity:
· Reducing human population size
· Reducing per capita consumption rate
· Or both
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The Greenhouse Effect
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On average, how much of the energy contained
in a given trophic level is available for the
next higher trophic level?

A. About 90%

B. About 50%

€. About 10%
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Which of the following humans is at the highest
trophic level?

Alice, who eats only plants
Betty, who eats mostly alligator steaks
Cameron, Betty’s baby, who eats only breastmilk

Alice, Betty and Cameron are all the same species,
50 they are all at the same trophic level
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a. Silver Springs, Florida b. English Channel
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