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VOCABULARY

• Ecology

• Biosphere

• Species

• Population

• Community

• Ecosystem

• Biome



WHAT IS ECOLOGY?

What Is Ecology?

• Ecology- the scientific study of interactions between 

organisms and their environments, focusing on 

energy transfer

• Ecology is a science of relationships



THE ENVIRONMENT

• The environment is made up of 

two factors:

• Biotic factors - All living 

organisms inhabiting the Earth

• Abiotic factors - Nonliving parts 

of the environment

Temperature, soil, light, 

moisture, air currents



Organism

Population

Community

Biosphere

Ecosystem



POPULATION

• A group of organisms of one 

species living in the same place 

at the same time that interbreed

• Produce fertile offspring

• Compete with each other for 

resources (food, mates, shelter, 

etc.)



Community - Several interacting populations 

that inhabit a common environment and are 

interdependent



Ecosystem - Populations in a community 

and the abiotic factors with which they 

interact (ex. Marine, terrestrial)



Biosphere - Life supporting portions of earth 

composed of air, land, fresh water, and salt 

water.

The highest level of organization



ENERGY FLOW
CHAPTER 3 - 2



VOCABULARY

• Autotroph/Producer

• Photosynthesis

• Chemosynthesis

• Heterotroph/Consumer

• Herbivore

• Carnivore

• Omnivore

• Decomposer

• Detritivore

• Food Chain

• Food Web

• Trophic Level

• Ecological Pyramid

• Biomass



OVERVIEW

• All organisms need to obtain energy from their environment to 

power life processes.

• Sunlight is the main energy source for life on Earth.

• Organisms that can capture energy from sunlight or chemicals 

and use that energy to produce food are called autotrophs. 

Autotrophs are also known as producers. Only plants, some 

algae, and certain bacteria are producers.

• Some organisms rely on the energy stored in inorganic chemical 

compounds. On land, plants are the main autotrophs.



FEEDING RELATIONSHIPS

There are 3 main types of feeding relationships

1. Producer - Consumer

2. Predator - Prey

3. Parasite - Host



FEEDING RELATIONSHIPS

Producer - All autotrophs 

(plants); they trap energy from 

the sun.

• Bottom of the food chain



FEEDING RELATIONSHIPS

Consumer - All heterotrophs; they ingest 

food containing the sun’s energy

• Herbivores

• Carnivores

• Omnivores

• Decomposers 



FEEDING RELATIONSHIPS

Consumers 

• Primary consumers

Eat plants

Herbivores

• Secondary, tertiary … 

consumers

Prey animals

Carnivores



FEEDING RELATIONSHIPS

Consumer

Carnivores - Eat meat

Predators

Hunt prey animals for food.



FEEDING RELATIONSHIPS

Consumer

Scavengers

Feed on dead animals



FEEDING RELATIONSHIPS

Consumer

Omnivores - Eat both plants

and animals



Feeding Relationships

Consumer

Decomposers -

Break down the complex 

compounds of dead and 

decaying plants and 

animals into simpler 

molecules that can be 

absorbed



FEEDING RELATIONSHIPS

Consumer

Detritivore – Feed on plant 

and animal remains and other 

dead matter



ENERGY FLOW

Food Chain

A simple model that 

shows how matter 

and energy move 

through an 

ecosystem



TROPHIC LEVELS

• Each link in a food chain is known as a trophic 

level.

• Trophic levels represent a feeding step in the 

transfer of energy and matter in an ecosystem.



ENERGY FLOW

Food Web

Links all the food chains in 

an ecosystem together



Food Chain

Just 1 path of energy

Food Web
All possible energy paths



TROPHIC LEVELS

Food Web- shows all possible feeding

relationships in a community at each 

trophic level

Represents a network of interconnected 

food chains



TROPHIC LEVELS

Biomass - The amount of organic matter comprising

a group of organisms in a habitat.

As you move up a food chain, both available energy

and biomass decrease.

Energy is transferred upwards but is diminished

with each transfer.



ECOLOGICAL PYRAMIDS

An ecological pyramid is a diagram that shows the relative amounts of

energy or matter contained within each trophic level in a food chain or food

web.

Types of ecological pyramids are energy pyramids, biomass pyramids,

and pyramids of numbers.

Energy pyramids show how much energy is available within each trophic

level.

- Only about 10 percent of the energy available within one trophic level is

transferred to organisms at the next trophic level.





Producers- Autotrophs

Primary Consumers- Herbivores

Secondary Consumers-small 

Carnivores

Tertiary 

Consumers- Top 

Carnivores
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BIOMASS PYRAMIDS



CYCLES OF MATTER
CHAPTER 3-3



VOCABULARY

• Biogeochemical Cycle

• Evaporation

• Transpiration

• Nutrient

• Nitrogen fixation

• Denitrification

• Primary Productivity

• Limiting Nutrient

• Algal Bloom



RECYCLING IN THE BIOSPHERE

• Matter, unlike energy, is recycled within and between ecosystems.

• Matter is passed from one organism to another and from one part 

of the biosphere to another through biogeochemical cycles.

• These cycles connect biological, geological, and chemical 

processes.

• Matter can cycle through the biosphere because biological systems 

do not use up matter, they only change it.



WATER CYCLE

• All living things require water to survive.

• Water cycles between the ocean, atmosphere and land.

• Several different processes are involved in the water cycle, including 

evaporation and transpiration.

• Evaporation is the process in which water changes from a liquid to a 

gas. 

• Transpiration is the process in which water evaporates from the leaves 

of plants.



WATER CYCLE



NUTRIENT CYCLES

Cycling maintains homeostasis (balance) in the environment.

The three most important nutrient cycles are the carbon,

nitrogen, and phosphorus cycles.



CARBON CYCLE
Carbon is a key ingredient of living tissue. Processes involved in the 

carbon cycle include photosynthesis and human activities such as 

burning.



NITROGEN CYCLE

• Nitrogen is needed by all organisms to build proteins.

• Processes involved in the nitrogen cycle include 

nitrogen fixation and denitrification.

• In nitrogen fixation, certain bacteria convert nitrogen 

gas into ammonia.

• In denitrification, other bacteria convert nitrogen 

compounds called nitrates back into nitrogen gas.



NITROGEN CYCLE

Nitrogen-fixing Bacteria

Some live in a symbiotic 

relationship with plants 

of the legume family 

(e.g., soybeans, clover, 

peanuts).



NITROGEN CYCLE

• Some nitrogen-fixing bacteria live free in the soil. 

• Nitrogen-fixing cyanobacteria are essential to 

maintaining the fertility of semi-aquatic environments 

like rice paddies.





PHOSPHORUS CYCLE

• Phosphorus is needed for molecules such as DNA 

and RNA. 

• Most of the phosphorus in the biosphere is stored in 

rocks and ocean sediments. 

• Stored phosphorus is gradually released into water 

and soil, where it is used by organisms.



PHOSPHORUS CYCLE



PRODUCTIVITY OF AN ECOSYSTEM

The primary productivity of an ecosystem is the rate at which 

organic matter is created by producers.

One factor that controls primary productivity is the amount of 

available nutrients. 

- When an ecosystem is limited by a single nutrient that is scarce 

or cycles very slowly, this substance is called a limiting nutrient. 

- If an aquatic ecosystem receives a large quantity of a limiting 

nutrient, there may be a sudden increase in the amount of algae, 

called an algal bloom.



HABITAT VS. NICHE

Niche - The role a species plays in a 
community; its total way of life

Habitat - The place in which an organism 
lives out its life



HABITAT VS. NICHE

A niche is determined by the tolerance 
limitations of an organism, or a limiting 
factor.  

Limiting Factor - Any biotic or abiotic factor 
that restricts the existence of organisms in a 
specific environment.  



Examples of Limiting Factors:

•Amount of Water

•Amount of Food

•Temperature

•Amount of Space

•Availability of Mates

HABITAT VS. NICHE



SYMBIOTIC RELATIONSHIPS

Symbiosis - Two species 

living together

3 Types of symbiosis:

1. Commensalism

2. Parasitism

3. Mutualism



SYMBIOTIC RELATIONSHIPS

Commensalism

One species 

benefits and the 

other is neither 

harmed nor helped



SYMBIOTIC RELATIONSHIPS

Parasitism

One species benefits, and 

the other harmed

Parasite - Host 

relationship



SYMBIOTIC RELATIONSHIPS

Mutualism

Beneficial to both 

species



TYPE OF

RELATIONSHIP

SPECIES

HARMED

SPECIES

BENEFITS

SPECIES

NEUTRAL

Commensalism

Parasitism

Mutualism

= 1 Species


