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Ecosystems:

We know that an ecosystem contains many different biotic and abiotic elements. We also know that we can organize the members of ecosystems in many ways. 

•Abiotic Elements:
The non-living factors in an ecosystem. This includes the air, water, sunlight, nutrients, soil and many more.

•Biotic Elements:
The living things or organisms. This includes all of the plants, animals, fungi, bacteria and others.

We will use quite a bit of terminology moving forward that may be new to you. Here is a partial list of some key words you are expected to know:

	• Individual: A single organism
	• Species: A classification of closely related organisms that can reproduce with one 	another.
	• Population: All of the individuals of a certain species within an ecosystem.
	• Community: All of the populations of different species interacting within an 	ecosystem
	• Predator: An organism that kills and eats another as its food source.
	• Prey: An organism that is hunted, killed and eaten by another.
	• Niche: The specialized and specific role that is played by an organism or 	population within an ecosystem. This includes the ways that the organism finds 	food, shelter and reproduces. No two species can occupy the same niche in one 	ecosystem.
	• Competition: When two or more individuals want or need the same resource 	(food, water, shelter, mates…) in the same ecosystem at the same time. 	Competition can be INTERspecies, meaning between members of the same 	species, or INTRAspecies, meaning between two or more different species. To 	avoid intraspecies competition species evolve to fill a unique niche.


Food Chains & Food Webs

•Food Chain/Web: Traces the path of energy as it moves from one organism to the next in an ecosystem.

•The Sun: The primary (or first) source of energy on Earth. Ultimately all energy on Earth flows from the Sun

•Trophic Level: This term means ENERGY LEVEL. It refers to what stage on a food chain an organism is. Producers are ALWAYS the first trophic level, primary consumers are second trophic level, secondary consumers are third trophic level, et cetera. 


AUTOTROPHS:

Obtain food from inorganic carbon.

•Producers: Organisms that make (or produce) their own food through photosynthesis or chemosynthesis.

This is an endothermic process.

	


 
Producers are always the First Trophic Level, which means they begin the food chain.


HETEROTROPHS:

Heterotrophs must obtain food (sugars, organic carbon) from other organisms (or their waste). 

•Primary Consumers: Organisms that eat (consume) producers. These are animals (usually) that eat plants. 
Primary consumers are on the __________ Trophic Level.

•Secondary Consumers: Organisms that eat primary consumers. These are animals (usually) that eat animals that eat plants. For example a wolf that eats a deer, or a bird that eats a grasshopper.
Secondary consumers are on the _________ Trophic Level.

•Tertiary Consumer: Organisms that eat secondary consumers. These are animals that eat animals that eat plants. An example is a cat that eats a bird that eats insects.
Tertiary consumers are on the _________________________.

• Quaternary, Quinary, Senary… Consumers: These are animals that consume one level below themselves and would occupy the Fifth, Sixth, Seventh… Trophic Levels.
Most food chains top out at the fourth or fifth trophic level.
An organism at the top of a food chain, with no natural predators is called a Top Predator or Apex Predator.

•Scavengers: Organisms that eat the remains of organisms left behind by other animals, or that have died other ways. Examples are vultures and hyenas. Scavengers are generally classed as carnivores or omnivores, but not as detritivores or decomposers.
Scavengers do not have an assigned Trophic Level.

•Decomposers: Organisms that feed on the remains or wastes of other organisms and break it down to simpler materials. These are different because they do not eat or ingest in the way we think of it. These are usually bacteria and fungi that cause the material to rot and decay. Decomposers do not have an assigned trophic level.

All organisms must then perform cellular respiration to convert their food into energy. Cellular respiration can take many forms, but it is always an exothermic process. The most common form of cellular respiration is an exothermic combustion reaction:







•Food Web: A system of several overlapping food chains within an ecosystem.

•Dominant (Keystone) Species: One of a small number of species which dominate in an ecosystem.
Often these are top predators in an ecosystem, live wolves, but not always. Other examples include prairie dogs, sea otters and beavers.
These are creatures who influence the ecosystem in a way that is disproportionate to their numbers.














Other Terminology:

Consumers can be classified not only by their position in a food chain, but also by what they eat. Answer the questions below by using the following terms:

Carnivore    Detritivore    Omnivore    Herbivore

•What is the name of an organism that only eats plants?


	•Examples:


•What is the name of an organism that only eats other animals?


	•Examples


•What is the name of an organism that eats plants & other animals?


	•Examples


•What is the name of an organism that eats dead matter only?


	•Examples


•A scavenger is an example of a:
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Food Web: A food web is a group of overlapping and intersecting food chains in an ecosystem. Consider the example below:



Identify 3 food chains.Water Plants


Which organisms are
producers?

Which organisms are
primary consumers?

Secondary consumers?

Tertiary consumers?

Top Predators?

At which trophic level(s) 
does the frog feed?

At which trophic level(s) 
does the beetle feed?

At which trophic level(s) 
does the snake feed?

Identify the top predator
in this food web.
















Ecological Pyramids:

Essentially all of the energy available to ALL ORGANISMS comes from the Sun. However only producers can access this energy directly via PHOTOSYNTHESIS. All other organisms must consume other organisms to get energy. However nearly 90% of all energy that is taken in at any level is used up and made unavailable to the level above. So as you move up any food chain there is less (only 10%) as much energy available for each level above. This means the populations are always greatest at the bottom of a food chain. This can be shown in an ecological pyramid.
[image: ]Pyramid of Energy











Pyramid of Numbers










Population size decreases as you move up, but there is no way to predict exact numbers.
A similar pyramid can made showing BIOMASS, the total mass of all organisms at a specific level.

Ecological Pyramids:

Fill in the blanks below:

1. In each link in a food chain, approximately _________________________ of the energy in the chain is transferred to the next level.
2. If 420 000 000J of energy is available to the producers in a food chain, how much energy is available to the: 	A. primary consumers: ____________________
	B. secondary consumers: ____________________
	C. Tertiary consumers: ____________________
3. The energy that is available to higher levels has been stored in the organism’s ______________________.
4. A large amount of energy in the food chain (30-40%) is lost to the atmosphere in the form of __________________.
5. A large amount of the energy in the food chain (50-60%) is only available to detritivores as it is released by organisms as __________________________.
6. All of the energy in a food web come from ___________________________.
7. In an ecosystem the highest population is always made up of _______________________.
8. Organisms at the top of a food chain are called __________________________________.
9. Secondary consumers occupy the ___________________ level of an ecological pyramid, and are on the  __________________ trophic level.
10. Fewer organisms can be supported at higher levels of an ecological pyramid as there is less ___________________ available.
11. All processes of life require _______________________.
12. Organisms that perform photosynthesis are always found on the ________________ level of an ecological pyramid.
13. On the pyramid shown below place the following organisms and identify each as a producer, primary consumer, secondary consumer or tertiary consumer. Assume the amount of energy at the primary consumer level is 1 000 000kJ, indicate the energy at each of the other levels.
Organisms: seagull, algae, fish, clam
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