


Levels of Organization



Break It Down!
 Biosphere: contains the combined portions 

of the planet in which all life exists-land, 
water, atmosphere

 Biome: group of ecosystems that have the 
same climate

 Ecosystem: collection of organisms that 
live in a particular place; includes nonliving 
factors

 Community: groups of different populations that 
live together in a defined area

 Populations: groups of individuals that belong to 
the same species and live in the same area

 Individual: One particular organism that inhabits 
an area.



2 Types of Organisms
 Producers : (Autotrophs)

 Those that obtain energy from 
the sun or inorganic compounds 
(chemosynthesis)

 Consumers: (Heterotrophs)
 Rely on other organisms for energy and 

food supply.
• Herbivores: eat plants
• Carnivores: eat animals
• Omnivores: eat both plants & 

animals
• Decomposers: Like bacteria and 

fungi, break down organic matter 
(bring material full circle)



Types of Consumers
 Consumers: (Heterotrophs)

 Rely on other organisms fro energy and 
food supply.
• Herbivores: eat plants
• Carnivores: eat animals
• Omnivores: eat both plants & 

animals
• Decomposers: Like bacteria and 

fungi, break down organic matter 
(bring material full circle)

Herbivore
Carnivore

Omnivore Decomposers



Food Chain/Food Web

 Food chains & webs show the 
movement of energy through eating 
and being eaten.

 Steps in the food chain are called 
trophic levels.
 Producers= first trophic level
 Consumers= second, third and 

beyond.

Each consumer depends on the 

trophic levels below for energy



Simple Food Chains



Food Web

Arrows show 
direction of energy 
flow; from 
organism 
consumed (ate) to 
consumer (doing 
the eating)



Desert Food Web

1. Name a Primary
consumer

2. Name a 
Secondary
consumer

3. Name a Tertiary 
consumer



Ecological Pyramids
 Three different types of ecological pyramids:

1. Energy Pyramids
2. Biomass Pyramids
3. Pyramid of numbers

 Biomass is the 
amount of living or 
organic matter 
present in an 
organism.



Biomass Pyramids

 Represents the 
amount of living 
organic matter at 
each level.

 The greatest 
amount of 
biomass is at the 
bottom.



Energy Pyramids
 Energy Pyramids show the 

relative amount of energy at each 
level.

 The 10% rule: Only about 10% of 
the energy contained within each 
level is transferred to the next 
trophic level.

 Ex. Only 10% of the solar energy 
stored in plants ends up stored in 
the tissues of the organisms that 
eat them (cow, etc.)

 Only 10% of that 10% is then 
transferred to us when we eat the 
cow.



Energy Pyramids
 This is because organisms use much of the energy they consume 

for life processes—respiration, movement, reproduction (and 
just existing really) THE REST IS LOST AS HEAT!

 Thus…the more levels you have 
in your energy pyramid, the less 
energy that remains from the 
original amount.



Pyramid of Numbers

 Pyramid of numbers show 
the relative number of 
individual organism at each 
level.

 It’s the logical consequence 
of the energy pyramid.

 Because each tropic level harvests only about 
1/10th the energy from the trophic levels below, 
it can support about 1/10th the amount of living 
tissue!



An Exception to the Rule

 In most oceans, there are far fewer producers 
than there are consumers.

 A single ocean can support many plants, fish, 
etc.
 However, since there is a greater amount of 

energy and biomass contained within the 
ocean-it can support many organisms that 
have less energy and biomass!





Latitude and Climate
 Because Earth is a sphere that is tilted on 

its axis, the sun strikes different parts of 
the Earth’s surface at varied angles.

 This results in 3 main climate zones:
1. Polar: cold areas where the sun’s rays 

strike the earth at a very low angle
2. Temperate: which sits between the 

polar zones and the tropics; climate 
ranges from hot to cold due to 
changing angles of the sun.

3. Tropical: near the equator, receives the 
most direct sunlight.



 Ecologist group Earth’s diverse 
environments into Biomes.

 A biome is complex of terrestrial 
communities that covers a large 
area and is characterized by certain 
soil and climate conditions, as well 
as particular plants and animals.

 Amount of precipitation and 
average temperatures are the main 
determining factors for a biome.



 Tropical rain forest, 
tropical dry forest, tropical 
savanna, desert, temperate 
grassland, temperate 
woodland & shrubland
(chaparral), temperate 
forest, northwestern 
coniferous forest, boreal 
forest (tiaga) and the 
tundra.

SThe Major



 Biotic factors: biological 
influences on organisms within 
an ecosystem.
 “Living cast” –Plants, animals

Abiotic & Biotic Factors
 Abiotic factors: Physical, or non-

living factors that shape 
ecosystems.
 Temperature, humidity, 

precipitation, wind & soil





 Any relationship in which two 
species live closely together is called 
symbiosis (“living together”)

 There are 3 main classes of 
symbiotic relationships:
 Mutualism
 Commensalism
 Parasitism

Symbiotic Relationships

Can you guess 

which relationship 

is which?
Mutualism Commensalism



 In mutualistic relationships, both species benefit.

 Think about plants and their pollinators!
 Flowers depend on insects to pollinate them.
 The insects get food in the form of nectar, pollen, 

etc.
 The flower gets sexual reproduction.

Mutualism

 Clownfish & Sea Anemone

 Clownfish get a well-protected home

 Sea Anemone gets cleaned, nutrients (waste), and some 
protection from predators.



Mutualism Fun Fact!
 Just because it’s interesting…

 The Sea Anemone has harpoon-like stingers 
on its tentacles (called nematocyst) that it 
uses to deter things that would eat it.

 The clownfish has evolved a thick mucus layer 
which is a mixture of clownfish mucus and 
anemone mucus.

 The sea anemone had evolved to not sting the 
clownfish!



A Couple More Relationships

 Commensalism: one member of the 
relationship benefits while the other 
is neither helped nor harmed.
 Barnacle and Whale

 Parasitism: One organism benefits 
from living on/inside another 
organism and the other is harmed.
 Tapeworms, fleas, ticks



Ecological 
Succession 

& 
Population 

Growth



Ecological Succession
 Ecosystems are constantly changing in response to natural and human 

disturbances. 
 As an ecosystem changes, old inhabitants move out, and new ones move in causing 

further changes.
 This series of predictable changes that occurs in a community over time is called 

ecological succession.

Causes of Ecological succession:
• Slow natural changes
• Sudden disturbance such as 

human activity and forest 
fires.



Ecological Succession
 Primary succession: occurs on 

surfaces where NO SOIL exists.
 Lava rock, volcanic ash, bare 

rock, and melting glaciers
 Pioneer species: first species to 

populate the area.
 Lichens—made up of fungus 

and algae that can grow on 
bare rock

 Secondary succession: appear after 
ecosystem disruptions
 Fires, abandoned cleared land

Soil is 
already 
established!



Population Density
 Number of individuals per unit area

 Can vary tremendously, 
depending on species and its 
ecosystem

 3 factors affect population size
 Births
 Deaths
 # of individuals leaving/entering 

population
 Immigration-Entering
 Emigration-Leaving



Population Growth
 Exponential Growth- “J” Shape Graph

 Under ideal conditions, with 
unlimited resources, a population 
will grow exponentially 
(unsustainable)

 Logistic Growth- “S” Shape Graph
 As resources become less available
 Growth slows or stops

 Carrying Capacity
 Largest number of individuals that a 

given environment can carry


