
Ecological Pyramids



TROPHIC LEVELS
❑ An organism’s trophic (feeding) 

level is determined by the 
organism’s source of energy.

❑ We can classify organisms into two 

main types based on their trophic 
level.

1. Autotrophs

2. Heterotrophs



AUTOTROPHS (AKA: Producers):

• Capture energy from the 
sun (photosynthetic) or 
from inorganic molecules 
(chemosynthetic) and 
converts it into usable 
energy (sugar). 

Examples: All plants & algae 
and some types of bacteria. 



HETEROTROPHS (AKA: 

Consumers

• Obtain energy to build their 
molecules by consuming 
plants or other organisms

Examples: 

– 1⁰, 2⁰, etc… consumers
– Scavengers
– Decomposers



SCAVENGERS

• Start the decomposition process by 
finding consuming carcasses of other 
animals that have been killed.

– For Example:  Hyenas, Crabs, Vultures.



Decomposers/Detritivores
• Decomposers feed by 

chemically breaking
down organic matter 
(they don’t have mouths 
to consume with) into 
detritus.

• Detritus are small pieces 
of decomposing plant 
and animal remains. 
These in turn are feed on 
by Detritivores.

Decomposer examples include bacteria 

and fungi.

Detritivore examples include 

earthworms, snails, shrimp, mites and 

crabs.



Decomposers/Detritivores
• Decomposition releases nutrients that primary producers 

use to grow.

• Without Scavengers,  Decomposers & Detritivores, 
nutrients would remain locked within dead organisms. 

http://www.youtube.com/watch?v=HG17TsgV_qI


Energy Flow in 
Ecosystems

• Organisms convert food 
(glucose) into energy.

• As organisms are 
consumed they transfer 
that some of that 
energy onto the 
consumer.

• Energy is a one way 
path.  It is not a cycle.



Energy Flow Models:



Energy Pyramid Model
• An energy 

pyramid is a 
diagram that 
compares energy 
used by producers 
and consumers at 
each trophic 
(feeding) level.

• Each level of the 
pyramid is called a 
trophic level.



Energy Pyramid Model

Energy pyramids show 1 food chain in a food web. 
Producers are at the bottom of the food chain, so 
they appear at the bottom of the pyramid. Primary 
consumers are next and so on till the chain ends.



Energy Pyramid Model
• 10% of the energy 

available within one 
trophic level is 
transferred to the 
next. 

• On average 90% of 
the energy is either 
not consumed, or lost 
through waste and 
heat.



Energy Pyramid Model
Because of this 
exponential loss of 
energy, there reaches 
a limit in every food 
chain where there is 
no longer enough 
energy to support a 
higher trophic level.



Energy Pyramid Model
Metric units of 
energy include:
–calories (c)
–joules (j)

How many 

calories are in a 

kilocalorie?



Student Task

• Study the food web and 
convert a food chain from 
it into an energy pyramid 
model.  

• The autotrophs in this food 
web start off with 123,000 
kilojoules of energy and 
the decomposers are 
included on the outside of 
the pyramid. 

• Also label the levels with 
the terms on paper



flowers, grasses (seeds, berries)

Marmot, Grouse, Butterfly, 
Deer, Chipmunk, Bear

Red-tailed hawk,
Bear, 

Hawk

Producers

Primary Consumer

Secondary Consumer

123,000 kJ

12, 300 kJ

1,230 kJ

123 kJ
Tertiary Consumer



Biomass Pyramid Model

• Biomass is the mass 
of organisms at a 
specific trophic level 
minus water.  

• Biomass refers to 
the amount of 
carbon and other 
trace elements an 
organism’s body 
contains.



Biomass Pyramid Model

• Energy is stored as 
biomass (in sugars, 
fats and to a lesser 
extent proteins) and 
so pyramids of 
biomass also 
decrease as energy 
decreases from 
trophic level to level.



Biomass Pyramid Model:

Metric units of mass are:
–grams (g)



Student Task
• Study the food web 

below and convert it 
into a biomass pyramid 
model.  

• The autotrophs 
(phytoplankton) in this 
food web start off with 
5,693,112 Kg of 
biomass.

• Also label the levels 
with the terms  found 
on your paper

http://www.google.com/url?sa=i&rct=j&q=water+food+web&source=images&cd=&cad=rja&docid=3ILBcobs9NRuyM&tbnid=b6YtXsnoIfGr4M:&ved=0CAUQjRw&url=http://mdk12.org/instruction/clg/public_release/biology/G3_E5_I3.html&ei=wFO7Ud36NMWSqwHLyIDoAQ&bvm=bv.47883778,d.aWM&psig=AFQjCNGUOuyty3QQtfZ7APf9yICqavj5zA&ust=1371317471077120


Phytoplankton

cod, krill, zooplankton

Penguin, Leopard 
seal, squid, cod

Elephant Seal, 
Killer Whale

Producers

Primary consumer, 

Secondary Consumer,  

Tertiary Consumer

5,693,112 kg

569,311 kg

56,931 kg

5,693 kg

Whale

Student 
Task

Quaternary 
Consumer

569 kg

http://www.google.com/url?sa=i&rct=j&q=water+food+web&source=images&cd=&cad=rja&docid=3ILBcobs9NRuyM&tbnid=b6YtXsnoIfGr4M:&ved=0CAUQjRw&url=http://mdk12.org/instruction/clg/public_release/biology/G3_E5_I3.html&ei=wFO7Ud36NMWSqwHLyIDoAQ&bvm=bv.47883778,d.aWM&psig=AFQjCNGUOuyty3QQtfZ7APf9yICqavj5zA&ust=1371317471077120


Pyramid of Numbers

• Biomass can be 
converted into 
the actual 
number of 
organisms at 
each trophic 
level in a 
pyramid of 
numbers.

http://www.google.com/url?sa=i&rct=j&q=&source=images&cd=&cad=rja&docid=9wKjqL3cB3zvCM&tbnid=Sy898EQbsLGDdM:&ved=0CAUQjRw&url=http://faculty.southwest.tn.edu/rburkett/ES -  understanding_the_environment.htm&ei=3C2_UYHINsG8rgGL8oGgDQ&bvm=bv.47883778,d.aWM&psig=AFQjCNFuXJhLXzvkfGq3wNefPUaP1YqVww&ust=1371569947352438


Being able to feed everyone on Earth is already a 
challenge. It will become even more so as our 

population on Earth grows. How can we feed more 
people in the future?

By growing more crops or by growing more meat?

How does this apply to you?

http://www.google.com/url?sa=i&rct=j&q=vegetarian+ecological+pyramid&source=images&cd=&cad=rja&docid=wK3lskog8oWcuM&tbnid=K0KzLxkUGqma0M:&ved=0CAUQjRw&url=http://www.trunity.net/sam2/articles/view/177341/&ei=8T2_Ub2LHpLlqAGbkYDoBg&bvm=bv.47883778,d.aWM&psig=AFQjCNGDrf0K0LnHyGgVe8_IuwTy5RTDqw&ust=1371574094882486


EXIT SLIP

Plant material eaten 
by caterpillar

100 kilocalories 
(kcal)

Feces

50 kcal

Growt
h

15 kcal

Cellular 
respiration

35 kcal

Explain this graphic- feel 

free to draw it out.

In your answer, make 

sure to tell me:

• How much energy did 

the plant start with?

• How much energy will 

go to the crow? Why?

• What will there be the 

most of in this 

ecosystem: plants, 

caterpillars, or crows?

How do you know? 


