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Ecology 
Ecology is a branch of biology that deals with 

the distribution, abundance and interactions 

of living organisms at the level of 

communities, populations, and ecosystems, 

as well as at the global scale. Ecology is a 

broad science encompassing many fields.  
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Levels of Organization 

 

1-Individual 

A single organism. 

2-Population 

Group of individuals that belong to the same species and live in 

the same area. 

3-Community 

Several difference populations that live together in a specific area. 

4-Ecosystem 

A collection of all the organisms that life together in a particular 

place as well as the abiotic factors in this place. 

5-Biome 

A group of ecosystems that have the same climate and similar 

dominant communities. 

6-Biosphere 

All the living things and the places they exist, aka. Planet earth. 

 



Abiotic Factors 

 

Biotic Factors 

 

Rocks 



Hydrologic (Water) Cycle 

Earth's water is always in movement, and the natural water cycle, 

also known as the hydrologic cycle, describes the continuous 

movement of water on, above, and below the surface of the Earth. 

Water is always changing states between liquid, vapor, and ice, 

with these processes happening in the blink of an eye and over 

millions of years. 

 
 

Where is the Earth’s Water? 

 



Carbon Cycle 

All living things are made of carbon. Carbon is also a part of 

the ocean, air, and even rocks. Because the Earth is a dynamic 

place, carbon does not stay still. It is on the move! 

In the atmosphere, carbon is attached to some oxygen in a gas 

called carbon dioxide. 

Plants use carbon dioxide and sunlight to make their own food 

and grow. The carbon becomes part of the plant. Plants that die 

and are buried may turn into fossil fuels made of carbon like coal 

and oil over millions of years. When humans burn fossil fuels, 

most of the carbon quickly enters the atmosphere as carbon 

dioxide. 

Carbon dioxide is a greenhouse gas and traps heat in the 

atmosphere. Without it and other greenhouse gases, Earth would 

be a frozen world. But humans have burned so much fuel that 

there is about 30% more carbon dioxide in the air today than there 

was about 150 years ago, and Earth is becoming a warmer place. 

In fact, ice cores show us that there is now more carbon dioxide in 

the atmosphere than there has been in the last 420,000 years. 
 

 



Nitrogen Cycle 

The nitrogen cycle is the biogeochemical cycle by 

which nitrogen is converted into multiple chemical forms as it 

circulates among the atmosphere, terrestrial, and marine 

ecosystems. The conversion of nitrogen can be carried out through 

both biological and physical processes. Important processes in the 

nitrogen cycle include fixation, ammonification, nitrification, 

and denitrification. The majority of Earth's atmosphere (80%) 

is nitrogen, making it the largest source of nitrogen. However, 

atmospheric nitrogen has limited availability for biological use, 

leading to a scarcity of usable nitrogen in many types 

of ecosystems. 

The nitrogen cycle is of particular interest to ecologists because 

nitrogen availability can affect the rate of key ecosystem 

processes, including primary production and decomposition. 

Human activities such as fossil fuel combustion, use of artificial 

nitrogen fertilizers, and release of nitrogen in wastewater have 

dramatically altered the global nitrogen cycle. 

 

 



Phosphorus Cycle 

The phosphorus cycle is the biogeochemical cycle that 

describes the movement of phosphorus through 

the lithosphere, hydrosphere, and biosphere. Unlike many other 

biogeochemical cycles, the atmosphere does not play a significant 

role in the movement of phosphorus, because phosphorus and 

phosphorus-based compounds are usually solids at the typical 

ranges of temperature and pressure found on Earth. The 

production of phosphine gas occurs in only specialized, local 

conditions. 

On the land, phosphorus gradually becomes less available to 

plants over thousands of years, because it is slowly lost in runoff. 

Low concentration of phosphorus in soils reduces plant growth, 

and slows soil microbial growth. Soil microorganisms act as both 

sinks and sources of available phosphorus in the biogeochemical 

cycle.  

Humans have caused major changes to the global phosphorus 

cycle through shipping of phosphorus minerals, and use of 

phosphorus fertilizer, and also the shipping of food from farms to 

cities, where it is lost as effluent. 

 

 



Energy Transfer 

Forest Food Chain/Web 

 

 
 

 



Energy Transfer 

Ocean Food Chain/Web 

 

 
  



Energy Transfer 

Desert Food Chain/Web 

 

 
 

 



Energy Pyramid 
 

 
 

An energy pyramid is a graphical model of energy flow in a 

community. The different levels represent different groups of 

organisms that might compose a food chain. From the bottom-up, 

they are as follows: 

 Producers — bring energy from nonliving sources into the 

community 

 Primary consumers — eat the producers, which makes 

them herbivores in most communities 

 Secondary consumers — eat the primary consumers, 

which makes them carnivores 

 Tertiary consumers — eat the secondary consumers 



Symbiosis 

Symbiosis, any of several living arrangements between members 

of two different species, including mutualism, commensalism, and 

parasitism. Both positive (beneficial) and negative (unfavorable to 

harmful) associations are included. 

1. Mutualism - mutual benefit for both the partners. 

2. Parasitism- benefit for the parasite; attacks the 

host. 

3. Commensalism - benefit for the commensal; host is 

unharmed. 

4. Parasitism - one organism benefits, at the cost of the 

second organism 

5. Predator/Prey - one animal eats another 

 

 
  



Limiting Factors 

The term limiting factor is defined as a factor present in an 

environment that controls a process. In particular, it refers to the 

factor that limits growth, abundance, and distribution of a 

population of organisms in an ecosystem. 

 Birthrate: 

 Death rate: 

 Emigration: 

 Immigration: 

 

 

 
 

  



Biomes of the World 
 

 
 

Biomes of the United States 
 

 



Human Impact on the Environment 
 

Pollution 

How does pollution affect humans? We cause most of the 

pollution and we will suffer the consequences if we don’t stop. We 

pollute both the air and water sources. We are already seeing its 

effects in the form of global warming, contaminated seafood, 

increased cases of lung diseases and more. 

 

Bioaccumulation 

Bioaccumulation is the gradual build up over time of a chemical in 

a living organism. This occurs either because the chemical is taken 

up faster than it can be used, or because the chemical cannot be 

broken down for use by the organism (that is, the chemical cannot 

be metabolized). 

Bioaccumulation need not be a concern if the accumulated 

compound is not harmful. Compounds that are harmful to health, 

such as mercury, however, can accumulate in living tissues. 

Chemical pollutants that are bio accumulated come from 

many sources. Pesticides are an example of a contaminant that bio 

accumulates in organisms. Rain can wash freshly sprayed 

pesticides into creeks, where they will eventually make their way 

to rivers, estuaries, and the ocean. Another major source of toxic 

contaminants is the presence of compounds from industrial 

smokestacks and automobile emissions that return to the ground 

in rainfall. Deliberate discharge of compounds into water is 

another source of chemical pollutants. 

 

Invasive Species 

Invasive and exotic species of North America are any species, 

including its seeds, eggs, spores, or other biological material 

capable of propagating that species, that is not native to that 



ecosystem; and whose introduction does or is likely to cause 

economic or environmental harm or harm to human health. 

The normal balance of an ecosystem can be altered when 

an invasive species is introduced because they can directly or 

indirectly affect native species, thereby changing the flow of 

energy in the system. Invasive species can directly kill 

native species by feeding on them and immediately reducing the 

population. 

 

Acid Rain 

 

 

 

 

 

 

Global Warming 

 

 

 

 

 

 

Greenhouse Effect 

 

 

 

 

 

 

  



Glossary 

 

Ecology 
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