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SESSION 13:  BIOSPHERES TO ECOSYSTEMS 2  
 

KEY CONCEPTS 
 
In this session we will focus on summarising what you need to know about: 
 

 Environment 

 Abiotic factors, Biotic factors 

 Energy flow – trophic levels 

 Cycles – nutrient recycling, water, oxygen, carbon, nitrogen 

 Ecotourism 
 

TERMINOLOGY & DEFINITIONS 
 
Ecosystem: A community plus the physical environment that it occupies at 

a given time  
Abiotic Factors: Non-living factors. E.g. soil, air. 
Biotic Factors: Living factors.  E.g. trees, insects.  
Producer: Organism that manufactures food by photosynthesis.  
Herbivore: An organism that feeds on plants only.  
Carnivore: An organism that feeds on animals only.  
Omnivore: An organism that feeds on both plants and animals.  
Saprotroph: An organism that feeds on dead and decaying matter. (fungi)  
Decomposers: An organism that causes the decay of dead and dying 

organisms. (bacteria)  
Scavenger: An organism that feeds on remains of animals.  
Predator: An animal that hunts for its food.  
Prey: An animal that is hunted and is food for the predator.  
Food Chain: A chain showing feeding relationships between organisms 
Greenhouse 
Gases: 

Methane, nitrous oxide, carbon dioxide  

Fossil Fuels: Natural substances made deep within the earth by the 
decomposition of plants and animal remains over millions of 
years 

Food Chain: Simple chain of feeding relationship between three or four 
organisms is called a food chain. 

Food Web: A network of food chains which are interconnected at various 
trophic levels, so as to form a number of feeding connections 
amongst different organisms of a biotic community. 

Food Pyramid: Graphic representation of the structure of a food chain, 
depicted as a pyramid having a broad base formed by 
producers and tapering to a point formed by end consumers. 
Between successive levels, total biomass decreases as 
energy is lost from the system 
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X-PLANATION 
 
1. ENVIRONMENT  
 
The natural environment encompasses all living (Biotic) and non-living (abiotic) 
things occurring naturally on Earth. It is an environment that encompasses the 
interaction (symbiosis) of all living species.  
 
Natural environment is often used as a synonym for habitat. For instance, we can 
say that the natural environment of giraffes is the savanna.  
 
How Humans have an impact on the environment  
 
Ozone Depletion:  
The ozone layer which prevents UV light from entering the earth’s surface is being 
destroyed by CFC’s and pollution  
 
Greenhouse Effect:  
The UV light is being trapped within the earth’s atmosphere by a “blanket” of carbon 
dioxide and other greenhouse gasses, such as methane and nitrous oxide. The main 
greenhouse gases are carbon dioxide and methane. They absorb much of the 
energy radiated from Earth and then re-radiate it back to Earth. The levels of these 
gases in the atmosphere are slowly rising. Carbon dioxide is produced when fossil 
fuels are burnt. Methane is released by cattle and from rice fields. An increase of 
only a few degrees Celsius may cause big changes in the Earth’s climate, upsetting 
weather patterns and affecting the types of crops that can be grown in different parts 
of the world. Polar ice caps may melt, causing the sea level to rise.  
 
Global warming:  
Refers to increase in earth’s temperature due to the greenhouse effect  
 
Deforestation:  
Removal of natural forests. This destroys biodiversity, and also removes plants 
which help to decrease the carbon dioxide burden.  
 
Acid Rain: 
Burning fossil fuels may also produce sulphur dioxide and nitrogen oxide gases. 
These gases rise up in the atmosphere from factories, power stations and vehicles 
and dissolve in the water in clouds forming acid rain. Acid rain can damage trees 
directly. If the water in rivers and lakes becomes too acidic, plants and animals 
cannot survive. Acid rain also damages buildings  
 
Destruction of biodiversity - hunting, pollution, destruction of the natural 
environment and introduction of alien species can result in the extinction of native 
species.  
  

http://en.wikipedia.org/wiki/Life
http://en.wikipedia.org/wiki/Nature
http://en.wikipedia.org/wiki/Earth
http://en.wikipedia.org/wiki/Habitat
http://en.wikipedia.org/wiki/Savanna
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2. ECOSYSTEMS 
 
An ecosystem (also called an environment) is a natural unit consisting of all plants, 
animals and micro-organisms (biotic factors) in an area in symbiosis with all of the 
non-living physical (abiotic) factors of the environment. 
 

"Any community that includes all of the organisms in a given area interacting with the 
physical environment so that a flow of energy leads to clearly defined trophic 
structure, biotic diversity, and cycles (i.e.: exchange of materials between living and 
nonliving parts) within the system is an ecosystem” 

Eugene Odum, one of the founders of the science of ecology 

 
Abiotic and Biotic Factors: 
Biotic, meaning of or related to life, are living factors. Plants, animals, fungi, protist 
and bacteria are all biotic or living factors and other stuff like competition, disease, 
and overpopulation are all biotic factors. 
 
Abiotic, meaning not alive, are non-living factors that affect living organisms. 
Environmental factors such habitat (pond, lake, ocean, desert, mountains) or 
weather such as temperature, cloud cover, rain, snow, hurricanes, etc. are abiotic 
factors 
 
Biogeochemical Cycles within the Ecosystem: 
Global biogeochemical cycles are critical to life, most important the water, oxygen, 
carbon, and nitrogen cycle. 
 

 

The nitrogen cycle is 
the transformation of 
nitrogen and nitrogen-
containing 
compounds in nature. 
It is a cycle which 
includes gaseous 
components. 

  

http://en.wikipedia.org/wiki/Ecosystem
http://en.wikipedia.org/wiki/Biotic_component
http://en.wikipedia.org/wiki/Abiotic
http://en.wikipedia.org/wiki/Eugene_Odum
http://en.wikipedia.org/wiki/Ecology
http://en.wikipedia.org/wiki/Biogeochemical_cycle
http://en.wikipedia.org/wiki/Water
http://en.wikipedia.org/wiki/Oxygen
http://en.wikipedia.org/wiki/Carbon
http://en.wikipedia.org/wiki/Nitrogen
http://en.wikipedia.org/wiki/Nitrogen_cycle
http://upload.wikimedia.org/wikipedia/commons/d/de/Nitrogen_Cycle.jpg
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The water cycle is 
the continuous 
movement of water 
on, above, and 
below the surface of 
the Earth. Water 
can change states 
among liquid, 
vapor, and ice in 
the water cycle. 
Although the 
balance of water on 
Earth remains fairly 
constant over time, 
individual water 
molecules can 
come and go. 

 

The carbon cycle is 
the biogeochemical 
cycle by which 
carbon is 
exchanged among 
the biosphere, 
hydrosphere, and 
atmosphere of the 
Earth 

http://en.wikipedia.org/wiki/Water_cycle
http://en.wikipedia.org/wiki/Carbon_cycle
http://upload.wikimedia.org/wikipedia/commons/9/94/Water_cycle.png
http://upload.wikimedia.org/wikipedia/commons/8/82/Carbon_cycle-cute_diagram.svg
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The oxygen cycle is 
the movement of 
oxygen within and 
between its three 
main reservoirs: the 
atmosphere, the 
biosphere, and the 
lithosphere. The 
main driving factor 
of the oxygen cycle 
is photosynthesis, 
which is responsible 
for the modern 
Earth's atmospheric 
composition and life 

http://en.wikipedia.org/wiki/Natural_environment 
 
Energy Flow and Nutrient Cycles  
The two major functions within an ecosystem are the transfer of energy through, 
and the recycling of nutrients within the ecosystem 
 
Energy Flow through an Ecosystem: 
The energy produced by photosynthesis will pass through the food chains and food 
webs of an ecosystem, with some of it being stored as chemical energy in 
plant and animal tissue. Some of it will be lost from the system, as respiration 
(heat energy) and excreta products. Energy is lost at each level in the food chain, 
with the average efficiency of transfer from plants to herbivores being about 10 per 
cent, and about 20 percent from animal. As a result of the loss of energy at each 
transfer between trophic levels, ecosystems are usually limited to three or four 
levels. The actual number will  depend upon the size of the initial 
autotrophy (producer) biomass, and the efficiency of energy transfer between 
the trophic levels. 
 
Trophic Levels: 
The trophic level of an organism is the position it holds in a food chain and depends 
on how much energy it consumes or produces. The trophic level of each organism 
can be drawn as a pyramid starting with the producers at the bottom and moving up 
through the food chain.  
 
Producers:  
Plants are on the first level, or bottom of the pyramid, because they produce their 
own nutrients using energy from the sun and therefore have a lot of energy to pass 
on.  
 
  

http://en.wikipedia.org/wiki/Oxygen_cycle
http://en.wikipedia.org/wiki/Lithosphere
http://en.wikipedia.org/wiki/Photosynthesis
http://upload.wikimedia.org/wikipedia/commons/9/96/Oxygen_Cycle.jpg
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Primary Consumers:  
Herbivores are on the second level because they feed off plants  
 
Secondary Consumers:  
Carnivores feed on herbivores so they get their energy from plants indirectly and are 
on the third level.  
 
Tertiary Consumers:  
Carnivores feed on organisms below them in the pyramid  
 
Food Chain:  

 
 
A food chain is a series of nutrients and energy moving through a chain of 
organisms. Below is an example of a simple food chain in grassland. The arrows 
show the movement of energy from one organism to another.  
 
Food Web: 

 
 
A food web is made up of a number of food chains. It represents the different feeding 
relationships in an ecosystem or a biome. It is usually more complicated than a food 
chain because organisms can get their energy or food from more than one source. 

http://www.google.co.za/imgres?um=1&hl=en&sa=N&biw=1024&bih=644&tbm=isch&tbnid=A0-mkRaW8sxAhM:&imgrefurl=http://reptilesalive.com/news/tag/lesson/&docid=PnUItwBV3yHotM&imgurl=http://reptilesalive.com/news/wp-content/uploads/2009/03/foodchain.008.jpg&w=504&h=378&ei=wwu-T8qZKImphAeu-JSqDw&zoom=1&iact=hc&vpx=464&vpy=257&dur=106&hovh=194&hovw=259&tx=140&ty=111&sig=100528942877069742544&page=2&tbnh=142&tbnw=176&start=15&ndsp=20&ved=1t:429,r:2,s:15,i:110
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The presence of a number of food sources makes the system more stable. If one 
organism is removed, the whole system will not collapse, unlike in a single food 
chain.  
 
Food Pyramid: 

 
 

3. ECOTOURISM  
 
Tourism in natural environments to observe wildlife often that are under protection or 
contain endangered species like in the Kruger National Park. It also refers to the 
practise of travelling to areas in order to support conservation efforts and uplift the 
lives of local people.  
 
Benefits to visitors, locals and the environment: 
Eco-tourism is a mutually beneficial practice for visitors, locals and the environment.  
Eco-tourism has the potential to alleviate poverty in South Africa through bringing 
money into the economy and creating jobs for locals, while at the same time turning 
our great biodiversity and natural resources into a national asset that will be 
nurtured, protected and grown. Tourism is the fastest growing part of the South 
African economy. In fact, tourism generates more money in South Africa than gold 
mining.  
 
How to be a responsible Ecotourist: 
Many areas of South Africa are protected and to travel to these areas you need to 
respect the area and the people that you are visiting. These are a few tips:  
 

 Learn a little about the place you are visiting before you go to know the do’s 
and don’ts. For example, littering is not allowed in any National Park in South 
Africa.  

 South Africa is rich in cultural diversity, which means that people from 
different areas have different ways of doing things. Learn about the culture of 
local people so that you can make sure not to offend anyone by your 
behaviour.  

 When you are in a protected area, do not damage plants or animals or 
buildings. For example, writing graffiti on historical buildings or sites. 
Remember the saying “take only pictures, leave only footprints”.  
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X-AMPLE QUESTIONS 
 
QUESTION 1: 
 
1.1 Compare this food chain: algae      water fleas     catfish     green herons 
To this food chain: trees     tent caterpillars    red-eyed vireos    hawks   
Both water fleas and tent caterpillars are: 

a. Carnivores 
b. Primary consumers 
c. Detritus feeders 
d. Both a and b are correct 

 
1.2 Consider the components of a feed chain: producers – herbivores – carnivores – 

top carnivores. Which level contains the most energy? 
a. Producers 
b. Herbivores 
c. Carnivores 
d. Top carnivores 

 
1.3  Which of the following contributes to the carbon cycle? 

a. Respiration 
b. Photosynthesis 
c. Fossil fuel combustion 
d. All of these are correct 

 
1.4  A natural food web 

a. Contains only grazing food chains 
b. Contains several trophic levels 
c. Is usually unstable 
d. All of these are correct 

 
1.5 How do plants contribute to the carbon cycle? 

a. When they respire they release carbon dioxide into the atmosphere 
b. When they photosynthesise they consume carbon dioxide from the 

atmosphere 
c. The do not contribute to the carbon cycle 
d. Both a and b is correct 

 
1.6  How do nitrogen – fixing bacteria contribute to the nitrogen cycle? 

a. They return nitrogen to the atmosphere 
b. They change ammonium to nitrate 
c. They change nitrogen to ammonium 
d. They withdraw nitrate from the soil 

 
1.7   In what way are decomposers like producers? 

a. Either one may be the first member of a grazing food chain 
b. Both produce oxygen for other forms of life  
c. Both require a source of nutrient molecules and energy  
d. Both supply organic food for the biosphere 
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1.8  How is a primary consumer like a secondary consumer? 

a. Both pass on less energy to the next tropic level then they received 
b. Both pass on the same amount of energy to the next trophic level 
c. Both tend to be herbivores that produce nutrients for plants 
d. Both are able to convert organic compounds to ATP without the loss of energy 

 
1.9  Which statement is true concerning the following food chain: grass – rabbits – 

snakes –hawks? 
a. Each predator population has a greater biomass than its prey population 
b. Each prey population has a greater biomass that its predator population 
c. Each population is omnivorous 
d. Both a and c are correct 

 
1.10 Add these trophic levels to this diagram representing a pyramid of energy: 

algae, large fish, humans, small fish, zooplankton  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

QUESTION 2: 
 
2.1 Name four different types of consumers found in natural ecosystems. 
2.2  Why is the term tropic level more appropriately applied to a feed web rather 

than a feed chain? 
2.3  Draw a diagram to illustrate the carbon, nitrogen and water biochemical 

cycles and include in your diagram the manner in which humans disturb the 
balance of these cycles. 

 
QUESTIONS 3: 
 
3.1 Explain what is meant by a Carbon Footprint?  
3.2 Chemical cycle through the ecosystem. 

How does chemical cycling involve both abiotic and biotic components of an 
ecosystem? 

 

a 

b 

c 

d 

e 


