
FLOW OF MATTER & ENERGY 
IN THE ENVIRONMENT  
– PART II (ECOLOGY) 



Agenda 

1.  Food chains, food 
webs 
�  Trophic levels 

2.  Energy loss along 
food chains 
�  Non-cyclic energy 

flow 

3.  Ecological 
pyramids 

4. Carbon cycle 



FLOW OF MATTER & 
ENERGY 

�  For an ecosystem to function, energy-
containing matter is required! 

�  Examples of energy-containing matter: 
�  Glucose, starch 
�  Proteins 
�  Fats 

�  Where does the  
energy in food  
come from? 



Where does the energy 
in food come from? 



FLOW OF ENERGY 
– The Beginning 

�  All ecosystems can thrive due mainly to 
energy from the Sun entering the ecosystem 
as light energy. 

�  Thus, the Sun is the main source of energy. 



Activity 
1: 
  

“I notice 
that… 

Why is it 
that 
way?” 

5 min 
Solo work 



…none of the food chains begin 
with the Sun. Why is it that way? 
 
-  Food chains show how energy 

flows in the form of food. 
-  Energy from the Sun is not 

obtained in the form of food. 

“I notice that…” 



…all food chains begin with 
producers like grass & algae. 
Why is it that way? 
 
-  Only producers are capable of 

trapping light energy from 
the Sun and converting it into 
chemical energy (food). 

“I notice that…” 



Is this possible? 



FLOW OF ENERGY 

�  Living organisms can be identified as 
producers, consumers or decomposers. 

�  Activity 2: 
�  Visit: http://tinyurl.com/PCDgame 
�  Play the game 
�  Use the information on the website to 

complete your worksheet 

15 min 
Solo work 



FLOW OF ENERGY 
�  Producers:  

�  Organisms that are able to trap light 
energy and convert it into chemical 
energy, making their own food. 

�  Consumers: 
�  Organisms that cannot make their own 

food and so have to feed on other 
organisms to obtain energy. 

�  Decomposers: 
�  Organisms that break down dead and/or 

decaying matter into simpler substances. 

10 min 
Solo work 



FLOW OF ENERGY 
�  Producers and consumers have a predator-

prey relationship and occur together in a 
food chain. 

�  Decomposers are usually not shown in a 
food chain. 

�  A food chain is a series of organisms 
through which energy is transferred in the 
form of food. 



FLOW OF ENERGY 
�  Each organism in a food chain occupies a 

trophic level. 

�  Trophic level of a food chain: 
�  Position that an organism occupies in a food 

chain 



�  1st trophic level – producers (usually green plants) 

�  2nd trophic level – primary consumers (herbivores) 

�  3rd trophic level – secondary consumers (carnivores) 

�  4th trophic level – tertiary consumers (carnivores) 







�  Similarities & Differences? 

Food Chain VS. 
Food Web 



Food Chain VS. 
Food Web 

Food chain Food web 
Series of organisms 

 
Members of higher trophic level feed upon members of lower 

trophic level 
 

No interlinking to form any 
web-like pattern 

 

There is interlinking to form 
a web-like pattern 

Members of higher trophic 
level feed upon a single type 
of organism of lower trophic 

level 

Members of higher trophic 
level feed upon many types 

of organisms of lower trophic 
levels 

 



�  Definition: 
�  A network of 

interconnected 
food chains 

Food Web 





Agenda 

1.  Food chains, food 
webs 
�  Trophic levels 

2.  Energy loss along 
food chains 
�  Non-cyclic energy 
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3.  Ecological 
pyramids 
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ENERGY LOSS ALONG 
FOOD CHAINS 
Why do food chains usually not have 
more than 4 trophic levels? 

� Activity 3: Think-Pair-Share 
� Think on your own for 1 minute 
� Pair up and share your thoughts for 2 
minutes 

� Research online and create ONE slide 
per pair for 10 minutes 

� Some pairs will get to share with the 
class 

20 min 
Pair work 



ENERGY LOSS ALONG 
FOOD CHAINS 

Why do food chains usually not have 
more than 4 trophic levels? 

� From one trophic level to the next… 
�  90% of energy is lost to the environment!  
� Why is energy lost? 

1.  Organisms respire, losing heat energy 
2.  Organisms create excretory 

products that contain chemical 
energy e.g., urine 

3.  Organisms release undigested food 
that contain chemical energy e.g., 
faeces 



How much 
energy is 

transferred 
from the cow to 
the little girl? 



�  Only 10% of energy is successfully transferred from 
one trophic level to the next trophic level. 

�  The greatest loss of energy (in absolute kcal) occurs 
during the transfer from producers to primary 
consumers. 

kcal = unit for 
energy 



�  Total available energy in the form of food 
decreases progressively down the food chain.  

�  At the 4th trophic level, the organism gets very 
little energy from the 3rd trophic level. 

�  It then has to consume a large mass of organisms 
from the 3rd trophic level in order to obtain the 
energy it needs for survival. 

Thus, food chains usually do not have more than 4 
trophic levels as a shorter food chain means more 
energy is available to final consumer. 

kcal = unit for 
energy 



�  A shorter food chain means more energy 
is available to the final consumer. 

�  E.g., If humans were to feed directly on 
plants, humans would get more energy 
than if humans were to feed on animals 
that fed on plants. 



�  Let’s try… 
�  If corn contained 10,000 kcal of 

energy, calculate the amount of energy 
that a human vegetarian and a human 
meat-eater would have consumed. 



�  Human vegetarian: 

10,000 kcal X 10% = 1,000 kcal 

�  Human meat-eater: 

10,000 kcal X 10% = 1,000 kcal (cattle) 

1,000 kcal X 10% = 100 kcal 



Non-Cyclic Energy Flow 

� The flow of energy in  
an ecosystem is  
non-cyclic. 

�  What does this mean? 
�  Activity 4: Brainstorm in groups of 3/4 & post on 

padlet! 
�  201: http://padlet.com/wall/jw1gn21ypqn1 
�  202: http://padlet.com/wall/w9iaoxvl4qa1 
�  203: http://padlet.com/wall/f9u5qy6ejpd7 
�  204: http://padlet.com/wall/61b0kgqqbp1c 
�  205: http://padlet.com/wall/mxevadvczd7i 
�  206: http://padlet.com/wall/lk6wb9nbccms 
�  207: http://padlet.com/wall/k7gl1w1ypk7p 
�  208: http://padlet.com/wall/hmq66divumvj 

10 min 
Group work 



Non-Cyclic Energy Flow 

� The flow of energy in an ecosystem is non-cyclic. 

�  What does this mean? 
�  Energy entering the ecosystem comes from the Sun. 
�  As energy is transferred along a food chain, energy 

is released as heat energy to the environment. 
�  Heat energy does not return to the Sun or to any 

organism that released it. 



?? 



�  Dead parts and bodies of organisms, 
egested and excreted materials contain 
chemical energy.  

�  This energy is released by decomposers 
– some energy is used by decomposers, 
the rest is lost as heat energy (since 
decomposers respire too!) 

�  Eventually, all energy that enters the 
food chain is lost as heat energy. 

�  Heat energy does not return to the Sun 
or to any organism that released it. 

Non-Cyclic Energy Flow 



Decomposers…? 
� Decomposers – organisms 
that break down dead or 
decaying organisms into 
simpler substances 

� Examples: bacteria, fungi, 
earthworms 
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ECOLOGICAL 
PYRAMIDS 

Ecological 
pyramids 

Pyramid 
of energy 

Pyramid 
of 
numbers 

Pyramid 
of biomass 



PYRAMID OF ENERGY 
�  Pyramid of energy – It shows the energy 

content at each trophic level of a food 
chain. 

�  It is always broad at the base and narrow 
at the top. 

�  E.g., grass à rabbit à snake à hawk 



PYRAMID OF ENERGY 



PYRAMID OF NUMBERS 
�  Pyramid of numbers – It shows the 

number of organisms at each trophic level 
of a food chain. 

�  It is NOT always broad at the base and 
narrow at the top. 

�  E.g., grass à rabbit à snake à hawk 



PYRAMID OF NUMBERS 



PYRAMID OF NUMBERS 



PYRAMID OF NUMBERS 



PYRAMID OF BIOMASS 
�  Pyramid of biomass – It shows the total 

mass of living material at each trophic 
level of a food chain. 

�  It is usually broad at the base and narrow 
at the top. 

�  E.g., grass à rabbit à snake à hawk 



PYRAMID OF BIOMASS 



PYRAMID OF BIOMASS 
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FLOW OF MATTER 

�  Energy flows in a non-cyclic nature, but… 

�  Organic matter such as carbon, oxygen and 
nitrogen are cycled in nature! 

�  Nutrient cycling is brought about by 
physical, chemical and biological 
processes. 

�  Nutrient cycles include Carbon Cycle, 
Water Cycle, Nitrogen Cycle, etc. 



CARBON CYCLE 



CARBON CYCLE 

Process that  
removes carbon 
(in the form of 
carbon dioxide) 
from the 
atmosphere 

�  Photosynthesis 

Processes that 
restore carbon 
to the 
atmosphere 

�  Respiration 

�  Decomposition 
(Death) 

�  Combustion 



IMPORTANCE OF 
CARBON CYCLE 

�  It ensures that there is a 
continuous supply of carbon 
dioxide for producers to carry out 
photosynthesis. 

� When producers can carry out 
photosynthesis, food chains and 
webs can be sustained as consumers 
can obtain chemical energy in the 
form of carbon-containing 
compounds (i.e. food). 
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