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What is an Ecosystem?
• An ecosystem is a term for the interactions of living species and non-living 

aspects of an environment. 
• For example, plants absorb CO2 and H2O and convert them into glucose and 

oxygen (O2). This is converted back into CO2 and H2O during cell respiration.
• Plants use the energy in sunlight and store it as chemical energy in the 

chemical bonds of glucose. Glucose can be converted into plant biomass. 
• Animals consume biomass and release CO2 and H2O. 
• Decomposers break down dead tissue from living species 

and convert that biomass into CO2 and H2O. 

• All living species are part of a trophic level. 
• Plants are the only species capable of converting 

abiotic molecules (like CO2 & H2O) into biomass. 
• As such, they are called producers and serve as the

basis of the food chain in an ecosystem. 
• Species like animals, bacteria, and fungi that consume 

plants (or other species) are called consumers. 
Source: thinkstockphotos.com

http://www.thinkstockphotos.com/image/stock-illustration-the-water-cycle/484231734
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Why are there different ecosystems?

Source: http://www.hippoch.com/uploads/1/5/9/8/15988944/844906_orig.jpg
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• Climate conditions largely determine what kinds of 
ecosystems exist in an area.
• The sunnier, warmer, and wetter a climate, the more 

that plants can convert CO2 and H2O into biomass. 
• The more abundant that species of plants are in a 

given area, the more that other kinds of species 
(like animals and fungi) can be supported. 

• Climates that are cold and/or dry limit the 
ability of plants to produce biomass. 
• Because of the 10% Rule (most consumed 

energy & biomass is lost), the abundance 
of plants must be much greater than the 
abundance of organisms that eat plants. 
• If plant life is limited, this will limit the 

diversity of all species in that area. 

http://www.hippoch.com/uploads/1/5/9/8/15988944/844906_orig.jpg
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Group Questions 
• Briefly summarize how living species such as plants, 

animals, and decomposers interact with each other and 
the non-living components of their environments. 
• Include the following terms: producers, consumers, CO2, 

H2O, sunlight, plants, animals, decomposers. 

• Why do environments that are sunnier, warmer, and 
wetter typically have larger numbers of species than 
environments that are darker, colder, and drier? 
• How does this relate to the 10% Rule? 
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Biodiversity
• Biodiversity is the diversity of living 

organisms in an environment or area.
• Biodiversity includes the variety of different 

species (plants, animals, bacteria, etc.).
• It also includes the variety of genetic traits 

within each species (e.g. hair color, 
adaptations, etc.)
• Biodiversity can also include the varieties of 

ecosystems that exist in an area.  

• The health of an ecosystem is directly 
dependent on the amount of biodiversity 
that exists in that ecosystem.
• The greater the biodiversity, the healthier 

the ecosystem. 
• The lower the biodiversity, the more an 

ecosystem is at risk of collapsing or failing. 
Source: Google Sites

https://sites.google.com/site/howaboutevoultion/common-ancestry
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Ecological Resilience and Fragility
• An ecosystem with greater biodiversity has a greater amount of resilience to 

threats and disturbances like pollution and habitat loss. 
• Ecosystem resilience is the ability of a habitat or ecosystem to recover from 

a threat or disturbance (such as a forest fire, pollution, or habitat loss).
• An ecosystem with reduced biodiversity is more fragile, or unable to fully 

recover from threats and disturbances. 
• An ecosystem with greater biodiversity can also provide more ecosystem 

services. 
• Ecosystem services are the benefits that an ecosystem can provide. 
• These benefits can range from reducing flooding and droughts to providing 

food and water to enabling soil formation and nutrient cycling. 

Source: keywordsuggest.org

http://keywordsuggest.org/gallery/612407.html
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Human Health, 
Survival,

& Well-being

Kinds of Ecosystem Services
• There are 4 major kinds of ecosystem services. 
• Supporting, such as nutrient cycles, soil 

formation, and crop pollination.
• Provisioning, such as the production of food, 

fuel, and fresh water.
• Regulating, such as the control of climate, 

prevention of disease, and purifying water.
• Cultural, such as spiritual, educational, and 

recreational benefits.

• High levels of biodiversity are necessary to 
enable the ecosystem services that are vital 
for human health and well-being. 
• The human species literally cannot exist 

without a wide variety of other species. 

Source: Lake Champlain Ecosystem Assessment
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https://lakechamplainea.wordpress.com/about/
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Group Questions 
• Briefly summarize the three kinds of biodiversity. 
• Then define ecosystem resilience and explain how 

biodiversity and ecosystem resilience are related.
•What are ecosystem services? 
•What are examples of the four kinds of ecosystem 

services? 
• How do biodiversity, ecosystem resilience, and 

ecosystem services affect each other? 
•Why should humans care about biodiversity, 

ecosystem resilience, and ecosystem services? 
• How do these concepts affect the daily lives of 

people? What happens to people if these items are 
impaired? 
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Keystone Species & Ecosystem Resilience 
• Some forms of biodiversity matter more than others. 
• The loss of some species will affect ecosystem function more than other 

others. 
• For example, the biodiversity of producers (like plants) is key because they 

are the only species that can convert CO2 into biomass. 
• Some species play a disproportionately large role in the regulation of an 

ecosystem. 
• These species are called keystone species.
• If they are absent, an ecosystem’s function drops significantly. 

• The American bison is an example of a keystone species. 
• Their grazing patterns have a large effect on the presence 

of plant species in tallgrass prairie ecosystems. 
• By consuming the early-sprouting grass species, 

bison allow the later-growing flower species to 
become established, increasing prairie biodiversity. 
• This also supports species that depend on the 

flowers for food and pollen. 
Source: National Park Service

https://www.nps.gov/wica/learn/news/10292009pr.htm
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Group Questions 

•Are some species in an ecosystem more 
valuable than others? 
•Use the terms producers and keystone 

species in your answer. 
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Human-managed Ecosystems
• Some ecosystems are managed by humans.
• These ecosystems include farms, fisheries, parks, and residential areas. 

• Human activity usually reduces biodiversity in order to increase the 
prevalence of a specific ecosystem service. 
• For example, raising cattle means eliminating competing herbivores, 

carnivores, and unproductive plants in order to increase one kind of service 
(provisioning of food).

• This is done at the expense of other services.
• Supporting services like nutrient cycling are 

disrupted when one service is maximized. 
• High-input management options are 

necessary to prevent water and soil pollution.
• When one kind of ecosystem service is 

maximized, ecosystem services as a whole 
are reduced in human-managed 
ecosystems with reduced biodiversity. 

Source: EPA Archives

https://archive.epa.gov/emap/archive-emap/web/html/index-18.html
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Group Questions 

•How does the function of a human-
managed ecosystem differ from that of 
a naturally-occurring ecosystem? 
•What are the advantages and 

disadvantages of having human-
managed ecosystems? 



Where does 
biodiversity come from?



14

Genetic Diversity
• The traits of all organisms are determined by each individual’s genes.
• Genes are stretches of DNA that code for the assembly of proteins.
• Proteins are large molecules that do most of the work in cells. 
• Proteins are responsible for all inheritable traits (e.g. hair color, body size, etc.). 

• Changes to genes (called mutations) can occur randomly as DNA is passed from 
parents to offspring. 
• Very few mutations are 

beneficial for organisms. 
• This is because most 

mutations impair or 
block the ability of a 
cell to create a 
functional protein 
using the instructions 
encoded in the gene. 
• However, sometimes

a mutation can be 
beneficial.

Source: igbiologyy.blogspot.com

A gene is a section of DNA that 
codes for a specific protein.
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Genetic Diversity
• Whether a new trait is beneficial or not depends on 

the environment in which the changed organism is 
found. 
• For example, a random mutation in a single gene 

caused vultures to lose the feathers on their head. 
• This was beneficial for the vulture because it 

reduced their risk of disease as they fed on dead 
animals. 
• However, the same mutation would likely be less 

beneficial for birds found in colder climates that 
depend more on their feathers for warmth.

• The process in which species with traits more 
appropriate and beneficial for their environment 
produce more offspring is known as natural 
selection. 
• Natural selection is the main mechanism for 

changes within a species that occur over time, 
which is known as evolution.

Source; Flickr

https://www.flickr.com/photos/bobandthebirds/5879129746
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Species Diversity
• Over time, beneficial mutations will accumulate 

in a species and some individuals will resemble 
the original species less and less. 
• If enough changes occur, these individuals may 

even evolve to become a new species. 
• For example, in 1981 researchers in the 

Galapagos Islands found individuals from a new 
species of bird (nicknamed ‘Big Birds’) that had 
arrived from another island over 60 miles away.
• Due to different environmental conditions, 

different traits became more favorable than 
some of this species’ original traits. 
• As a result, birds that were born with some of 

these different traits were more successful and 
were more capable of reproducing. 
• As a result, these individuals evolved into a new 

species in a very short amount of time. 

Source: https://www.princeton.edu/news/2017/11/27/study-darwins-finches-reveals-new-species-can-develop-little-two-generations

Source: Oiseaux-Birds
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The original parent species (left) and the
newly evolved species (right) with a bigger
body, thicker beak, and different birdsong.

http://www.oiseaux-birds.com/card-large-cactus-finch.html
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Group Questions 
•All species exhibit different traits. Why? 
• Briefly summarize the source of the 

different traits exhibited by living species. 
• In your answer, include the following: 

genes, proteins, DNA. 

•Where does biodiversity come from? 
• Explain how new species emerge by 

describing the changes to DNA that occur 
as a result of mutations, natural selection, 
and evolution. 
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Change is not guaranteed
• Even when there are changes and evolutionary pressures to change, 

this is not a guarantee that a species will evolve. 
• For example, a large species of elephant called mammoths used to 

graze across large portions of North America. 

• At the end of the last ice age, a warming climate made the traits of 
the mammoth less advantageous and less competitive in its 
changing environment. 
• Beneficial mutations did not occur 

quickly enough to allow the mammoth 
to adapt to these warming conditions.
• Because the changes to its environment 

made its traits less beneficial, this resulted 
in a lower ability to function and thrive. 
• This caused the mammoth to  eventually 

go extinct.

Source: Wikimedia Commons

https://commons.wikimedia.org/wiki/File:Woolly_mammoth_(Mammuthus_primigenius)_-_Mauricio_Ant%C3%B3n.jpg
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Extinction
• Extinction is when an entire species is eliminated from the earth. 
• A species goes extinct if their adaptations are insufficient for their 

survival needs. 
• If a species cannot evolve as quickly as their environment changes, 

an extinction will eventually occur. 

• Current rates of extinction are far more rapid than normal. 
• The planet is currently losing an 

average of about 4-6 species an hour! 
• This is roughly 300 times faster than 

the extinction rate of the dinosaurs.  

• This rate of extinction threatens  
ecosystem function and living species.
• All species (even humans) depend on 

high levels of biodiversity to enable 
sufficient ecosystem services. 

Source:  http://people.eku.edu/ritchisong/317notes7.html
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Group Questions 

•Why do some species disappear? 
•Explain how extinctions occur as a 

result of environmental changes. 

•How are have rates of extinction 
changed over recent decades? 
•Why does this matter?
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