
The scientific study of interactions 
among organisms and between 

organisms and their physical 
environment
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The Branches

• Science’s job is to use natural reasoning to 
investigate and understand the universe

– Remember that Biology is a “branch” of science.

• Biology’s job is to use natural reasoning to 
investigate and understand life and living things

– Ecology is a “branch” of Biology

» Ecology’s job is to use natural reasoning to 
investigate how living things interact with each 
other & their environment

• Ecology is an application of Biology in nature!



Levels of Ecological Study
•Biosphere

–Biome

•Ecosystem

–Community

»Population

•Species







The Ecosystem

• The Ecosystem is defined as the collection of 
all of the living organisms in an area, with
their physical environment.
– This includes the biotic or “living” factors

• This would be any living thing that an organism comes 
into contact with.
– Predator-Prey relationships, symbiotic rleationships, etc

– This includes the abiotic or “nonliving” factors
• This would be any nonliving things that an organism 

comes into contact with.
– Rock, water, sunlight, temperature, nutrients, etc



Community

• A community is defined as an assemblage of 
different populations living together in a set 
area

– This could be something as simple as all of the 
organisms that live in your back yard

– This could be as complex as all of the organisms 
living in Yellow Stone National Park

• Keep in mind that you are only considering what is 
within the “selected area” 

• Often this is a focus of interspecific interactions
– Interactions between different species/populations



Producers & 1’  2’  3’ Consumers
• Producers: are any living organism that stores 

energy (usually from sunlight) in chemical 
bonds <Photosynthesis & Chemosynthesis>
– IE:  When a tree makes glucose during photosynthesis 

– These organisms are called Autotrophs

• Auto – Self ;     Troph – nourished 

• Consumers: Must consume in order to obtain 
energy needed for survival

– 1’ Eat producers; 2’ Eat producers or 1’ 
consumers; 3’  Top of the food chain

– These organisms are called Heterotrophs

• Hetero – different    ;       Troph – nourished 



Decomposers & Detritovores

• Ecosystems are also extremely dependent on 
two other groups for its survival

– Decomposers:  Usually bacteria, fungi, or protists
that gain nourishment by chemically breaking 
down dead organisms

– Detritivores: These organisms break down the 
waste of a system for their nourishment

• IE:  Earthworms, mites, many insects, shrimp, crabs

• These organisms are essential to the nutrient cycle 
by turning waste back into useful compounds



Food Chains & Webs

• A food chain is a series of steps in which 
organisms transfer energy by eating or being 
eaten 

• A food web is the network of feeding interactions 
within a community
– Think of a food web as multiple food webs 

intertwined with each other

• As a general rule, only about 10% of the energy 
an organism has is passed to the next level of the 
food chain/web
– Rule of 10



Population

• A population is a group of individuals that 
belong to the same species and live in the 
same area

– This level of ecological study usually focuses on 
intraspecific interaction

• Interactions between members of the same species

• Intraspecific competition is every bit as important as 
competition between predators an prey

–Who is the fastest?  Who is the smartest?  Who is 
the sexiest?



The Species

• The most specific group of ecological study is 
the species.

– A species is defined as a group of similar 
organisms that can interbreed and make viable 
(fertile) offspring

• The only thing that separates one species from 
another is the ability to make babies who can 
make babies



The Biogeochemical Cycle of Matter
• Nature is a fantastic system of constant 

recycling

• No place is this more obvious than in the 
Biogeochemical Cycle of Matter

– This cycle is powered by the one way flow of 
energy through the ecological system

– It utilizes Biological factors from plants and 
animals eating, being eaten, (w/ other cycles too)

– It utilizes Geological factors from volcanoes, etc

– It utilizes chemical factors from rain, lightning, etc

– It utilizes human factors from our every action



The Water Cycle
• Water, the single most important compound 

for the existence of life, is in an amazing cycle

– When water is used by organisms, it is often 
polluted

– When water evaporates, it enters the atmosphere 
as mostly pure molecule

• Although some substances can react with water as a gas, 
usually when it reaches its vaporization point it is pure

– When it condenses in the clouds, it usually retains 
much of its purity

– This cycle is not only replenishing Earth’s water 
supply, but it is purifying it constantly



Nutrient Cycles

• Every living organism has a minimum 
requirement of nutrients for its survival

– Nutrients are chemical substances needed by an 
organism to carryout life and homeostasis

• The 3 main nutrient cycles are:

– The Carbon Cycle

– The Nitrogen Cycle

– The Phosphorus Cycle 

• If an organism runs low on any of these three 
substances, they run the risk of deficiency & 
death



Carbon’s Cycle

• The Carbon Cycle is an exceptionally important 
exchange between living things and the 
atmosphere

– Plants use Carbon Dioxide when they trap sunlight 
energy in the chemical bonds of carbohydrates

• A waste product of this cycle is oxygen

– Respiration (done by all aerobic organisms) breaks 
apart the covalent bonds of carbohydrates

• A waste product of this cycle is CO2      

• Carbon is a building block element for all living 
things (Builds monomers which build polymers)



Nitrogen’s Cycle
• The Nitrogen Cycle is crucial to the building of 

Amino Acids which are essential for building 
Protein (Proteins are just chains of Amino Acids)

– Nitrogen is also key in the production of DNA (RNA)

• Nitrogen is the most common element in the 
Earth’s atmosphere

– However, there are very few pathways to change it 
from its gaseous form (N2)

– The process of taking the nitrogen out of the 
atmosphere is called Nitrogen Fixation

• This is usually done by a special bacteria called
Cyanobacteria



Phosphate’s Cycle
• The Phosphorus Cycle consists of the cycling 

of a much more rare molecule
– Phosphates are not commonly found in the 

atmosphere, but are usually found in minerals

• Phosphates are not only essential for making 
the sugar-phosphate backbone of DNA, but 
they are also found in ATP

• ATP (Adenosine TriPhosphate) is the body’s 
easy access form of energy
– This is the actual molecule that makes your 

muscles work

– It is what your body converts carbohydrate energy 
into (Often called the body’s “usable energy”



Limitations on Resources

• A theme of Ecology is an ecosystems 
“Limitation due to Scarcity of Resources”
– This theme focuses on the idea that an ecosystem 

can only carry as many organisms as it has 
“resources” to contribute to their survival

– This theme was part of Charles Darwin’s epiphany 
when considering his theory of evolution

– The Strong survive and take the resources from 
the Weak

– Often, an ecosystems vitality is tied to the rate at 
which these cycles can replenish the resources


