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1 

TEKS B.11A (S): summarize the 
role of microorganisms in both 
maintaining and disrupting the 
health of both organisms and 
ecosystems 

1. Watch the video: Learn Biology: Good
Bacteria vs. Bad Bacteria
https://youtu.be/IekdfJ-7Zyk

2. Reading, Microorganisms. While you read
complete the linking literacy, Define and
Examples.

3. STAAR Tune-Up: B.11A Microorganisms
4. Microorganisms: Post Assessment

https://youtu.be/IekdfJ-7Zyk
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Microorganisms

Healthy human beings have a wide array of bacteria that 
live within and on them. In fact, a healthy person has ten 
times more bacterial cells than human cells! Bacteria are 
as much a part of our lives as our own cells. This raises 
some very interesting questions about the relationship 
between humans and bacteria. How are bacteria helpful 
to humans? Are they helpful to other organisms? In what 
ways are microorganisms harmful to us and other 
organisms?

Microorganisms are a diverse group
The term microorganism is a broad term that 
encompasses all small organisms; the root “micro” means 
“small.” This makes for a diverse group that includes 
archaea, bacteria, fungi, and some protists. 
Microorganisms technically do not include viruses 
because viruses are not considered living things. 
Microorganisms span all three domains of life; domains 
are the largest taxonomic group of organisms.

• Archaea are cells with very unusual chemistry and life strategies. Some archaea are referred
to as extremophiles because they grow in very hot, very acidic, or other extreme
environments. Archaea belong in their own domain (called Domain Archaea).

• Bacteria are also classified into their own domain (called Domain Bacteria). This domain
includes prokaryotic cells such as Escherichia coli (E. coli), which is a bacterium commonly
found in the digestive tracts of animals. Although most E. coli are not harmful, a few
specialized ones do cause food poisoning.

• Fungi are in Domain Eukarya because they, like animals and plants, are eukaryotic. Fungi
include mushrooms, yeasts, and some molds.

• Protists are also in Domain Eukarya. Some protists, like kelp, are too large to be considered
microorganisms. However, many protists such as phytoplankton are microorganisms.

All organisms are grouped into 
one of three domains: Bacteria, 
Archaea, or Eukarya (also called 
Eukaryota).

prokaryotic: lacks a 
nucleus and 
membrane-bound 
organelles

eukaryotic: contains 
a nucleus and 
membrane- bound 
organelles
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Microorganisms

Beneficial Microorganisms
Microorganisms are used to produce a variety of food and other 
products. For example, yeasts are used to produce bread, wine, 
and beer. Yeasts are able to live with and without oxygen because 
they can ferment if oxygen is not present during respiration. When 
using yeast for food production, it is important to regulate the 
amount of oxygen present, because the yeast cells will produce 
different end products when respiring or fermenting. Different 
bacterial species make different end products when fermenting. 
For example, Lactobacillus is used to produce cheese, yogurt, and 
soy sauce. Other bacteria, like Acetobacter, are used to produce 
vinegar. Some bacteria are even used to produce nail polish 
remover (acetone) and rubbing alcohol.

In addition to being used to produce consumer goods, 
microorganisms have important symbiotic relationships with 
humans and other animals. An animal’s body is a diverse place in 
which microorganisms can live. In fact, microorganisms are found 
in almost every place in and on the human body including the oral 
cavity, respiratory tract, intestinal tract, urogenital tract, and skin. 
Many of these relationships are essential to the
survival of the animal. For example, microorganisms help with 
the following processes:
•Digestion: Microorganisms in the digestive tract of animals
help animals break down foods and absorb nutrients. Cows,
goats, sheep, and other grazers are able to digest the cellulose
found in grass and leaves because of the microorganisms
found in their digestive systems. Microorganisms found in other
animals, including humans, help break down a wide variety of
food products.

•Vitamin production: Microorganisms that live in the

fermentation: the anaerobic 
process involving the 
breakdown of glucose, 
resulting
in the production of alcohol 
or lactic acid and carbon 
dioxide

symbiotic relationship: a 
relationship in which two 
species are interdependent; 
the relationship may be 
beneficial to one or both 
species, or it may be
neutral or harmful to one of 
the species and beneficial to 
the other species

• Immunity: Beneficial microorganisms in the human body help protect us from pathogenic
(disease-causing) microorganisms by producing chemicals that kill these pathogens and by
leaving no room for the pathogens to take hold. This is one of the dangers of using antibacterial
soaps and gels: If the soaps or gels remove the native, beneficial microorganisms, an individual
is more open to colonization by pathogenic microorganisms. Antibiotics taken to cure an
infection also kill native microorganisms and result in yeast infections. Replenishing native
microorganisms through probiotics can help reestablish proper balance. Probiotics are
microorganisms found in food products such as yogurt.

human body help us produce vitamins like B12 and a variety of other essential nutrients.
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Microorganisms

bacteria, a legume plant produces root nodules that house and protect the bacteria. The bacteria, 
in turn, convert inorganic nitrogen from the atmosphere into usable nitrogen for the plant. This 
process is called nitrogen fixation.

Nitrogen-fixing bacteria are also found free-living in the soil. These bacteria are essential for 
converting nitrogen into a usable form for all soil-dwelling plants and for other organisms. Animals 
obtain nitrogen compounds from the foods they eat. Plant-eaters get these compounds by 
consuming plants, and meat-eaters get nitrogen compounds from the plant-eaters they consume. 
In this way, the nitrogen-fixing bacteria are essential for life on Earth because they are the primary 
source of usable nitrogen for most living things.

Bacteria and other microorganisms are essential for recycling nitrogen and other essential 
elements of life. These microorganisms decompose organisms and recycle nutrients, making them 
available for use by other organisms in an ecosystem.

Microorganisms are also the primary food source at the bottom of certain food chains. 
Phytoplankton like algae, for example, is a source of food for shrimp, snails, and some small fish.

Suppose an animal is born and raised in a sterile laboratory environment free of microorganisms. 
Another animal is raised in a standard environment containing a vast array of microorganisms. 
Which animal do you think would be healthier if it was released into the wild? Why?

Microorganisms also have symbiotic relationships with plants. Some 
plants have fungi that work with older, more developed roots to help 
increase the absorption of water and nutrients. These fungi are called 
mycorrhizae; the root “myco-“ means fungus and the root “-rrhizae” refers 
to the plant roots.

Some legumes (bean and pea plants) have a symbiotic relationship with 
Rhizobia, a type of soil bacteria. In response to the presence of these
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Microorganisms

Looking to the Future: Bioremediation Microorganisms 
have an astonishing array of metabolic options. Almost every 
chemical on Earth is able to be used and recycled by at least 
one microorganism. In addition to decomposing and recycling 
living matter, microorganisms can digest a variety of pollutants 
and toxins from their environment. Scientists are studying how 
best to use these microorganisms to help clean up 
environmental pollution. The methodical, artificial process of 
using live organisms to clean up the environment is called 
bioremediation.

One example of a microorganism that is currently being 
studied is Geobacter. This tiny microbe is able to digest and 
remove petroleum and radioactive metals from groundwater. 
Geobacter has the added advantage of potentially
converting these wastes to biofuels. Scientists are hopeful about future environmental applications 
of this exciting microorganism.

Harmful Microorganisms
Some microorganisms feed themselves in a way that causes harm to other organisms. These 
microorganisms are called pathogens. Pathogens cause a number of different diseases in humans 
including meningitis, pneumonia, urinary tract infections, and whooping cough. For example, 
whooping cough (or pertussis) is caused by a bacterium called Bordetella pertussis. This 
bacterium produces a toxin, attacks the lungs, and causes an increased secretion of mucus by its 
human host. These activities of the bacterium cause coughing. The most easily recognized 
symptom of whooping cough is a cough followed by a rapid inhale of air (whoop).

Animals have evolved a variety of ways to avoid pathogens and stay healthy. Our immune system 
has three main strategies for fighting pathogens.

•Barriers: Our skin includes a thick layer of cells that protects us from foreign matter and cells.
Openings in our bodies, like our nostrils, are protected by mucus that traps and removes debris.

•Nonspecific immune response: Specialized cells in the body recognize and remove any foreign
matter or cell.

•Specific immune response: White blood cells in the bloodstream fight specific pathogens and
produce memory cells that search and defend against a particular pathogen.

Microorganisms sometimes 
help clean up oil spills, 
including the 2010 Deep 
Horizon oil spill in the Gulf of 
Mexico.
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Microorganisms

The memory cells produced in the specific immune response 
protect the body from future encounters with that same 
pathogen. The first encounter with a pathogen (before memory 
cells are produced) generally results in illness because the 
immune system takes time to respond. The pathogen is able 
to cause disease during this time. The memory cells that are 
produced during the initial encounter are able to respond 
much faster to the pathogen in future encounters, often 
destroying the pathogen before we are even aware that we 
have been infected.

The production of memory cells is how immunizations protect 
us from disease. An immunization often contains dead or 
weakened pathogens. This triggers the production of memory 
cells. If we encounter the actual pathogen, our memory cells 
will be able to destroy it before it causes disease.

immunization: the process of 
inducing immunity through the 
introduction of an infectious 
agent in small doses

Pathogens are not only harmful to the individual; they can also be harmful to a population, a 
community, and an entire ecosystem. An outbreak of a disease, or an epidemic, can kill a number 
of individuals in a short amount of time. This decreases the population size and can affect other 
populations within the same area. For example, if an outbreak kills a number of mice, the predators 
that eat mice will have less available food. In this way, pathogens can affect the entire community. 
Some pathogens infect plants and can destroy entire crops. This can be devastating to farmers 
and other people who depend on the crops as a food source.

If a large enough number of populations is affected, the entire ecosystem can be changed. 
Pandemics are the most devastating form of epidemic; a pandemic is a worldwide epidemic.
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Microorganisms

What Do You Know?
In the chart below, list two examples of each of the following:

•How microorganisms can be helpful to the individual
•How microorganisms can be harmful to the individual
•How microorganisms can be helpful to the ecosystem
•How microorganisms can be harmful to the ecosystem

Helpful Harmful

Individual

Ecosystem
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Microorganisms
During-Reading Activity

Define and Example 

Define each word below. Fill in the corresponding boxes with an example of each word. 

Microorganism Define: Example:

Archaea Define: Example:

Bacteria Define: Example:

Fungi Define: Example:

Fermentation Define: Example:
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Microorganisms
During-Reading Activity

Symbiotic 
Relationship

Define: Example:

Pathogen Define: Example:

Nitrogen 
fixation

Define: Example:

Bioremediation Define: Example:

Immunizations Define: Example:



B.11 (A) Summarize the role of microorganisms in both maintaining and disrupting the health of both 
ecosystems and organisms.  

B.11. The student knows that biological
systems work to achieve and maintain
balance.

SS STAAR Tune-Up -          

B.11A: Microorganisms 

1. A microorganism is a microscopic organism that may be a single cell or a colony of cells. Examples
include protists, fungi, and _________________.

I. Microorganisms- Maintaining the Health of Organisms  �

  
  
 

2. How do the microorganisms found in the gut of termites help termites? ______________________
_____________________________________________________________________________________________.

3. How do termites help the microorganisms that live in their gut? __________________________________
____________________________________________________________________________________________.

4. What is this interaction called? ______________________________________________________________

Termites consume wood as their primary food source. Wood is primarily 
made of cellulose, a plant fiber that most organisms cannot digest. 
However, protists and bacteria found in the termites’ gut are capable of 
digesting cellulose.   

A compost bin is a designated spot that homes or facilities can put yard 
waste or table scraps in. The waste transforms into rich fertilizer that can be 
used for gardening or farming. This process is called decomposition. 
During decomposition, large items and molecules are broken down into 
smaller molecules that can be easily absorbed by plants.  

 5. How do microorganisms play a role in decomposition? _________________________________________
____________________________________________________________________________________________.

6. Matter cannot be created or destroyed. Explain how microorganisms are important for the survival of
ecosystems: _________________________________________________________________________________
____________________________________________________________________________________________.

The substances that antibiotics are derived from are produced by some species of fungi. The substance is 
toxic to  bacteria that may be competing with fungi for food. Penicillin is derived from fungi, and can be 
used to treat bacterial infections that can negatively affect individual health.  

7. Name 1-2 ways that bacteria can disrupt the health of organisms or ecosystems: ___________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________.





Microorganisms: Post Assessment 

1 Certain bacteria live in the intestinal tract of other organisms. Which of the 

following statements describes how these microorganisms help maintain the health 
of other organisms? 

A They produce antibiotics which destroy other microorganisms. 

B They metabolize substances and break down food during digestion. 

C They decrease the amount of vitamins in the large intestine. 

D They purify food as it travels through the digestive system and remove 

contaminants. 

2 What beneficial role do the bacteria that live in the root nodules of plants play? 

A The bacteria converts sunlight into usable nutrients for the plant. 

B The bacteria converts inorganic nitrogen into usable nitrogen for the plant. 

C The bacteria helps the roots absorb more water from the surrounding soil. 

D The bacteria helps the plant defend itself against predators. 

3 Microorganisms can be pathogens when they cause an imbalance in homeostasis in 
organisms, causing them to become ill. Which of the following is one way that 
microorganisms can disrupt the health of other organisms? 

A They can produce antibiotics. 

B They can release harmful toxins. 

C They can release vitamins. 

D They can only infect viruses. 



4 The health of some organisms is helped by certain microorganisms when these 
microorganisms – 

A assist in the breakdown food and produce vitamins. 

B cause disease by releasing toxins and killing host cells. 

C infect the leaves and roots of trees in an ecosystem. 

D reduce available oxygen in aquatic ecosystems. 

5 What is one way that bacteria is essential to the cycling of nitrogen in an 

ecosystem, helping to maintain the overall health of the ecosystem? 

A They release oxygen for plants to use during photosynthesis. 

B They produce ammonia and nitrites for respiration. 

C They fix nitrogen into a usable form for plants and animals. 

D They assimilate carbon dioxide into the soil for plants. 

6 Describe one example of how microorganisms maintain the health of organisms. 

Describe one example of how microorganisms maintain the health of ecosystems 



7 Describe one example of how microorganisms disrupt the health of organisms. 
Describe one example of how microorganisms disrupt the health of ecosystems 





 
 

Day  Objective/TEKS Agenda 

2 

TEKS B.11B (R): describe how 
events and processes that occur 
during ecological succession can 
change populations and species 
diversity 

1. Watch this video:  Ecological Succession 
      https://youtu.be/V49IovRSJDs 
 

 
 

2. Read: Ecological Succession. After you read, 
complete Linking Literacy: Cascading 
Connections.  

3. Guided Practice- Ecological Succession 
4. STAAR Tune-Up: Succession 
5. Assessment: Claim Evidence and 

Reasoning- Succession  

 

https://youtu.be/V49IovRSJDs
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Ecological Succession

What would happen if a city park or a garden were left unattended, 
with no mowing, weeding, watering, or any other human interference? 
At first, weeds would grow and replace the cultivated plants that may 
have been present. What would this area look like after a month? 
What about after a year or after a decade?

Ecological Succession
The observed process of change in the species composition of an 
ecosystem over time is called ecological succession. In a park that is 
no longer tended, weeds would replace cultivated plants. Other plants 
may eventually replace these weeds. This process is called 
succession.

Lichens are an example of a pioneer species. They 
result from a mutualistic relationship between a fungus 
and algae or bacteria. The algae or bacteria are 
photosynthetic and provide the fungus with a source of 
food. The fungus absorbs other necessary nutrients 
from the environment and provides a structure in 
which the algae or bacteria can live. Lichens break 
down bare rock into small particles as they grow on it. 
This results in soil production and provides a foothold 
for the next group of organisms that moves in. The 
lichens change the physical environment in such a 
way that it is easier for other organisms to live there. In 
this stage, and each subsequent stage of succession, the organisms that  are best adapted to the 
current conditions will thrive and reproduce. They will be the most abundant organisms in the 
environment until conditions change, and another set of organisms move in that is more suited for 
the new conditions.

Mosses use the products released by lichens and begin growing on pockets in the rock. Mosses 
continue the soil production begun by lichens and provide the necessary materials for small plant 
seeds to germinate.

Lichens and mosses (shown above) 
are common pioneer species.

When the process of succession begins in an area that is entirely uninhabited by living things, it is 
called primary succession. Primary succession is a slow process because the area in which it is 
occurring is barren. The first organisms that are able to grow in such a location, called pioneer 
species, must be able to grow on bare rock.
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Ecological Succession

The plants that first take root in these areas must be adapted to full sunlight and little soil. 
Generally, small annual plants are best adapted to this environment. These annual plants are 
gradually replaced by perennial plants and grasses, which grow more slowly. These small plants 
provide the base of a food chain consisting of mostly small animals. In each of these stages, the 
organisms present add to the soil and alter the environment. These changes in the environmental 
conditions allow the next group of plants and other organisms to flourish.

The soil, organic matter, and shade will allow larger trees to begin germinating and colonizing the 
area. Softwood trees such as pines often colonize an area first, followed by hardwood trees such 
as oaks and maples. These trees shade large areas below them. This alters the types of plants 
that grow in the area, as shade-tolerant plants replace the plants from earlier stages of 
succession. The larger plants provide food and habitats for larger animals. The interactions of all 
the organisms at each stage in this process change the environment and pave the way for the 
next group of organisms.

The soil and organic matter produced by 
smaller plants allow larger shrubs to 
begin growing. The shade from these 
shrubs will inhibit the growth of some of 
the small plants underneath them, though 
some small plants will continue to grow in 
the spaces between shrubs. Soon, the 
area will contain more shrubs. The 
shrubs will continue adding organic 
matter to the soil and will provide shade 
for germinating tree seeds.
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Ecological Succession

Succession is a predictable shift in species from early stages 
to late stages. However, the plants present at each stage of 
succession vary based on the climate of the area. Not all 
areas can support large trees, and those that do may 
support different species of trees. In some areas the largest 
plants that can be supported are shrubs; in others, the 
environment limits the organisms to lichens and small plants. 
The organisms present at the peak of succession
are part of the climax community for that area. A climax
community occurs when the diverse species within the 

Secondary Succession
Secondary succession occurs in locations that were previously 
inhabited but experienced a natural disaster such as a forest fire, 
volcanic eruption, or flood. Secondary succession can also occur in 
the wake of human activity, such as clear-cutting a forest for timber.

These events may kill many, but not all, of the organisms 
in an area. After the catastrophic event, a process similar 
to primary succession occurs. The main difference 
between primary and secondary succession is that in 
secondary succession the process begins with soil and 
some organisms already present, usually microscopic 
soil organisms. The
catastrophic event generally results in a loss of large, 
shade-producing plants. The sudden loss of shade 
following a catastrophic event allows fast-growing 
annuals to thrive because these plants generally prefer 
full sunlight. Eventually, larger and slower-growing plants 
replace these smaller plants. Because secondary 
succession begins with soil and plants already present, it 
occurs much more quickly than primary succession.

natural disaster: a 
force of nature that 
results in catastrophic 
consequences

community can each maintain relatively stable populations over time. Temperature, water 
availability, food availability, human activity, and many other factors determine the organisms 
present in the climax community. Factors in the environment that limit the growth of plants and 
other organisms are called limiting factors. For example, a desert has very little water and does not 
allow for the growth of many large plants. In the desert, water is often a limiting factor and the 
climax community consists of drought-tolerant plants such as cacti.
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Ecological Succession

Some natural disasters, such as forest fires, occur regularly in certain areas. Plants in these areas 
have adapted to these fires and some even require fires to thrive. For example, some plant seeds 
will remain dormant in the soil until they are scorched by fire. Only then will they germinate. This 
adaptation allows these plants to succeed in areas that experience fires on a regular basis. The 
ecosystems in these areas are even dependent on fires to maintain the health of the community. 
Inhibiting fires in these areas can cause lasting harm to the ecosystem. Naturally occurring fires 
tend to burn quickly and will mainly kill small plants and shrubs. These fires clear the dead leaves 
and other matter from the forest floor. If humans extinguish these naturally occurring fires, the 
matter on the forest floor builds up over time. Then, when a fire finally occurs that cannot be 
extinguished by humans, it burns hotter and longer. This type of fire causes much more harm to an 
area and it will take longer to restore the climax community. Managing forest fires, especially 
around areas of human inhabitation, is a challenging and important job that involves cooperation 
between many different local, state, and federal agencies.

The images above show three stages of secondary succession after a fire 
destroyed the forest.

The image on the right shows lava from a volcanic eruption 
flowing through a forest. Will the area affected by the lava flow 
likely undergo primary or secondary succession? Describe the 
steps that will likely occur.
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Ecological Succession

Looking to the Future: The Importance of Biodiversity
Later stages of succession tend to have increased biodiversity. Biological diversity, or biodiversity, 
is a measure of the variety of species and intricate interactions that support one another within a 
geographical region. Biodiversity includes the full variety of genes, species, communities, and 
ecosystems within a given space. For example, rainforests typically have high biodiversity. Many 
different species of organisms make their home in the rainforest, such as tree frogs, snakes, cats, 
trees, vines, fungi, and monkeys. In contrast, an industrial farm would be considered to have low 
biodiversity. Only a few species of plants are grown on the farm, such as wheat or corn. High 
biodiversity tends to add to the stability of an ecosystem.
Biological diversity is impacted by catastrophic events, 
during which many species may be killed. The process of 
ecological succession can restore the biodiversity of an 
ecosystem. An area with high biodiversity is more likely 
to recover quickly from a catastrophic event. Human 
activities can lead to habitat destruction for organisms 
living in the ecosystem. The loss of habitat can decrease 
biodiversity in an area by making resources more scarce. 
Competition for dwindling resources usually results in 
fewer organisms. In some cases, loss of habitat may 
result in the permanent loss of species or genetic variety 
in species. Decreased
biodiversity in an area also decreases the stability of the region and makes it less resilient to 
environmental changes. This is not only problematic for the plants and animal in the region, it also 
decreases resources available for humans.

As the human population grows and expands farther into natural areas, habitat loss is increasing 
and biodiversity is decreasing. The careful balancing of human wants with environmental needs is 
essential for maintaining healthy ecosystems for people as well as other organisms.

Habitat destruction decreases the 
biodiversity of an ecosystem.



6

Ecological Succession

What Do You Know?
Put the following images in order for the process of secondary succession, starting with number 1 
for the image that represents a natural disaster. Below the images, describe the typical organisms 
that grow in each step.

1:

2:

3:

4:

5:
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Ecological Succession
Post-Reading Activity

Cascading Connections

Main Topic

Result or Variable Impacted by Factors and Main Topic

Contributing Factor: Contributing Factor: Contributing Factor:

Ecological Succession

Directions:  
1. List three factors that contribute to the main topic, Ecological Succession, in the 

ñContributing Factor boxes.
2. List the result in the box at the bottom of the page.



1

Ecological Succession
Answer the questions below.

What is ecological succession?

What is a climax community?

Which organisms appeared first on the barren rock?

What is the significance of pioneer species?  Which type of ecological succession begins with 
pioneer species?

What is the difference between primary and secondary succession?

 Ecological Succession
Interdependence within Environmental Systems
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 Ecological Succession
Interdependence within Environmental Systems
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Ecological Succession, continued
Using all of the following terms in the word bank, complete the graphic organizer.

Word Bank
biodiversity       climax community          natural             pioneer species        

primary succession         secondary succession                 stress
  

6. _________



3

Ecological Succession, continued
Directions:  Cut out and glue the Trait Cards (Found on the next page) on the Flowchart in the 
correct order. 
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Ecological Succession
Interdependence within Environmental Systems
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Weeds and grasses Large herbivores and 
carnivores

Small herbivores Softwood forests

Hardwood forests Pioneer weeds and soil 
builders

Shrubs, annuals, and 
perennials

Medium-sized herbivores 
and small carnivores

Trait Cards
Directions:  Cut out the cards along the bold lines. 

Ecological Succession
Interdependence within Environmental Systems





B.11 (B) Describe how event and processes that occur during ecological succession can change populations 
and species diversity.    

STAAR Biology Review © Biology Roots, LLC www.biology-roots.com 

B.11. The student knows that biological
systems work to achieve and maintain
balance.

RS 

1. Ecological ___________________ is the natural progression of ______________ replacement over time.

8. Is ecological succession best described as a progression of small changes, or one large change?
Explain. ______________________________________________________________________________________
______________________________________________________________________________________________
_____________________________________________________________________________________________.

9. Surtsey is an island located south of Iceland that was formed by a volcanic eruption. Surtsey first
appeared in the 1960s. Ecologists documented the stages of succession as found below:

A.  Dwarf willow trees begin to grow on the island.
B.  Mosses, lichens, and plants that are adapted to be dispersed by the wind or sea and able to grow in

the sand appear on the island.
C.  Vascular plants included sea lyme grass and oyster plants appear.
D.  The lava and sand formation that resulted from the eruption are barren with few nutrients.

Write the correct order of the letters A-D above to best represent the order of succession: ______________ 

10. This is an example of (underline one) [ primary | secondary ] succession.
 

I. Ecological Succession�

  

Two Types of Ecological Succession�
Type of Succession� Description� Example�

2. ______________ succession 3. Pioneer species such as fungus
and bacteria begin breaking down
rock to create ________.

4.�

5. _______________ succession
�

6. _____________ that followed the
disruption of an established
ecosystem. �

7.�

II. Ecological Succession – Changes in Populations and Species Diversity. �

True or False- for each term below, determine if it is true or false by writing a “T” for true or an “F” for 
false. If false, cross out a part of the phrase and rewrite it to make it true.  

11. ______ The longer an ecosystem has been established, the greater the species diversity.

12. _____ A newly formed volcanic island will have greater species diversity than an established
    rainforest.  

13. ____  Species diversity can increase or decrease in response to environmental changes.

TEKS Tune-Up:
 B.11B: Succession
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B.11. The student knows that biological
systems work to achieve and maintain
balance.

II. Ecological Succession – Changes in Populations and Species Diversity- continued  �
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A decrease in species diversity is directly related to a 
change in the ecosystem. The change could be 
traumatic or slight. The more traumatic the event, 
the more traumatic the change in biodiversity.  
14. Given this correlation, would you argue that this
graph best represents the change in species
diversity due to a major or minor event? Explain:
_______________________________________________
_______________________________________________
______________________________________________.

15. Come up with an example of an event that may
be responsible for the change of species diversity
represented in this graph: ______________________
_____________________________________________.

16. In ecological succession, what would most likely come first when forming an established ecosystem- 
large herbivores or higher order carnivores? Explain your answer:
______________________________________________________________________________________________
_____________________________________________________________________________________________.

17. ______ As an ecosystem progresses, the soil depth increases. This is most likely because:
a. Pioneer species such as lichens and mosses continue to break down rocks.
b. The ecosystem tries to attract more species by supplying more soil.
c. The humus formed from fallen leaves and dead plants and animals is decomposed into rich soil, the

layers increasing with time.
d. The water absorbed from rainfall heightens the soil.

18. How might the increases in soil depth and nutrients affect the population of plants?
____________________________________________________________________________________________
____________________________________________________________________________________________.

TEKS Tune-Up:
 B.11B: Succession

RS 



                                                   
Scenario
A wildfire destroys a large area of forest down to bare soil. The data table below shows the 
development of species in this area over time. The original forest was primarily ponderosa pine, 
aspen, and spruce. There was also lichen present.

Prompt:
Write a scientific explanation describing how the ecosystem would be restored over time. In 
your evidence, be sure to include a line graph based on the data in the table above.

Claim:

Evidence:

Reasoning:

Rebuttal:

1

                                                                                                                                             Ecological Succession
                                                                                                                 Interdependence within Environmental Systems                                       

Species 6 Months 1 Year 15 Years 30 Years

 Lichens  100%  79%  5% 2%

 Aspen  0%  20%  50% 20%

 Spruce  0%  1%  43% 30%

 Ponderosa Pine  0%  0%  2% 48%



Ecological Succession CER
Rubric for Writing a Scientific Explanation

Ecological Succession
Interdependence within Environmental Systems  

Points Awarded 2 1 0
Claim Claim is complete and 

accurate.
Claim is incomplete or 
inaccurate.

Student does not make a 
claim or does not answer 
the question.

 

Evidence Evidence cites data and 
patterns within the data 
and uses labels 
accurately.

Evidence cites data from 
the data source but not 
within the context of the 
prompt.

 

There is no evidence, or 
changes are cited but do 
not use data from the data 
source.

Reasoning Student cites the 
scientifically accurate 
reason using correct 
vocabulary, connects the 
reason to the claim, and 
shows accurate 
understanding of the 
concept.

Student cites a reason, 
but it is inaccurate or does 
not support the claim. 
Reasoning does not use 
scientific terminology or 
uses it inaccurately.

There is no reasoning, or 
student relies on a 
restatement of the claim.

Rebuttal Rebuttal provides reasons 
for different data or 
outliers in the data, offers 
relevant real-world cases, 
or suggests other uses for 
the findings.

Rebuttal is not connected 
to the data, or it is not 
accurate.

 

Student does not offer a 
rebuttal.

 

2
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TEKS B.12A (R): interpret 
relationships, including predation, 
parasitism, commensalism, 
mutualism, and competition, 
among organisms 
 

1. Watch this video:  Symbiosis: Mutualism, 
Commensalism, and Parasitism 
https://youtu.be/zSmL2F1t81Q 
 
 
 
 

 
 
 
 
 
2. Linking Literacy: Vocabulary Table- Complete the 

“know it, seen it, no clue” column on the table 
before you read.  

3. Read: Interdependency. As you read, complete 
the definition and image columns on the Linking 
Literacy document.  

4. Guided Practice: Organism Relationships 
5. Assessment- Interdependency  

 

https://youtu.be/zSmL2F1t81Q
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 Interdependency
During-Reading Activity

Previewing Vocabulary Table

Look at the vocabulary listed. Evaluate your own understanding of the word and write “I Know It,” 
“Have Heard/Seen It,” or “No Clue.” Attempt to define and illustrate the word using context clues in 
the text.

Word
Know it
Seen it
No clue

Definition Image

Mutualism

Parasitism

Commensalism

Predation

Competition
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Interdependency

What are some of the different types of relationships between organisms in an ecosystem? How do 
these relationships affect each organism?

Symbiotic Relationships
When two different species of organisms live in close contact, this relationship is called symbiosis. 
The term symbiosis comes from Greek words that mean “living together.” For example, in lichens, a 
fungus and an alga or bacterium coexist in the same physical space and share materials. Some 
forms of symbiosis, such as that found in lichens, are beneficial to both organisms. Other forms of 
symbiosis only benefit one partner, and some forms actually harm one partner. Symbiotic 
relationships can be classified into three categories:
•Mutualism: both organisms benefit
•Parasitism: one organism benefits; the other is harmed
•Commensalism: one organism benefits; the other is unaffected

Symbiotic relationships may be obligate or facultative. In an obligate arrangement, one species 
must live with the other in order to survive (the species is obligated to another species.) In a 
facultative arrangement, one or both of the organisms can benefit from the symbiosis, but neither 
requires it to survive. For example, certain species of plants contain nitrogen-fixing bacteria in their 
roots. The bacteria convert atmospheric nitrogen into a form that the plants can use.

If you were hiking on a mountain, you might not 
notice these rocks covered with lichens as you pass 
by them. But, the tiny organisms living on these 
rocks are an amazing model of interdependency. A 
lichen is composed of two organisms: a fungus, and 
a photosynthetic algae or bacteria. These two 
organisms cooperate with each other to survive. 
The fungus provides the algae or bacteria with a 
structure in which to live and important materials it 
absorbs from the surrounding environment. 
The algae or bacteria provide the fungus with food. These organisms cooperate to exploit, or 
obtain, the resources in their environment. This cooperation allows them to survive in harsh 
environments that have very few nutrients. Relationships between organisms within an ecosystem 
help to maintain balance in the community. These relationships can take many forms.
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Interdependency

Mutualism: A Win-Win Situation
Both organisms participating in a mutualistic relationship benefit from 
the partnership. An example of mutualism is the relationship 
between hummingbirds and the flowers they feed from (as shown in 
this photo). The hummingbird benefits from consuming the flower’s 
nectar. The flower benefits when the hummingbird spreads the 
flower’s pollen to other members of its species. Many scientists 
believe that mutualistic relationships evolved from organisms that 
originally had parasitic relationships. Parasites harm, weaken, or 
sometimes kill their hosts, which does not help the hosts or the 
parasites in the end. In a mutualistic relationship, both organisms 
benefit from each other.

Everyday Life: Symbiotic Relationships and Human Survival
The human body is a host to a wide variety of species of bacteria. 
Colonies of bacteria live throughout the human body, including on 
the skin, in nasal passages, and along the digestive tract. The 
human intestines are home to about 500 different species of 
bacteria. If not for mutualistic bacteria, humans would not be able to 
digest certain foods or keep their immune systems running 
efficiently. Bacteria help the human digestive tract break down food 
molecules by providing enzymes that humans do not produce. 
Humans are able to digest and absorb nutrients that would not 
otherwise be available to them. Bacteria also contribute vitamins and 
anti-inflammatory compounds that aid digestion and enhance human 
nutrition.

Hummingbirds have a 
mutualistic relationship 
with flowers. The bird 
drinks the nectar and 
distribute pollen to other 
flowers as it flies.

Researchers have identified approximately 10,000 species of bacteria that live inside the human 
body. Some species of bacteria can provide the same crucial functions as others in the digestive
tract. So, if one species is killed off when a person takes antibiotics to fight a disease, another 
species can take over those functions. Microbes also help regulate human metabolism and 
contribute to weight control. Studies have also shown that bacteria affect how neutrophils or other 
immune cells respond in the body. The genus Lactobacillus has been shown to reduce 
inflammation and help prevent cancer or infection by other types of bacteria such as Salmonella.
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Parasitism: One Benefits, One Suffers
Parasites are organisms that live on or within another organism, called a host, and feed on it. In 
this relationship, the parasite benefits and the host organism is harmed. Tapeworms are examples 
of parasites; they live inside an animal’s digestive tract and consume nutrients that are meant for 
the host.

Some parasites, such as ticks and lice, live and feed on the outer surface of a host. Other insects 
may lay eggs on a host, allowing larvae to feed on the host when they are born.
Parasites typically harm, but do not kill, their hosts. It is in the parasite’s best interest to keep its 
source of nutrients well enough to stay alive. When the host dies, the parasite is forced to find 
another victim.

The heads of tapeworms have four large suckers and two rows of hooks to latch 
onto intestines. Photo courtesy of the Laboratory Identification of Parasites of Public 
Health Concern, CDC.

Commensalism: One Benefits, One Is Unaffected
Commensalism is a type of symbiosis in which one 
species benefits and the other species neither 
benefits nor suffers from the association. Starlings 
are an example of animals that benefit from a 
commensal relationship—in this case, with deer. The 
grazing deer flush out insects from the grass, which 
the starlings can then eat. This relationship also 
exists between the cattle egret and cattle or sheep.
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Another example of commensalism is the relationship between 
barnacles and whales or sea turtles. Barnacles are sedentary 
creatures that feed on plankton and waste products floating in the 
water. When they attach themselves to creatures such as whales or 
sea turtles, barnacles are able to filter food as the whales and turtles 
travel through the water. The whale or sea turtle is seemingly 
unaffected by this process.

Plants can also participate in commensal relationships. The 
creosote bush benefits from the shade provided by the desert holly 
shrub. The creosote bush appears to do nothing for the holly shrub 
in return.

Take a look at the photograph on the right. These two 
organisms have a symbiotic relationship. Based on what you 
observe, how would you classify this relationship? Why?

Predation and Competition
Have you ever seen a hawk swoop down out of the sky and 
capture a small animal? Have you seen a spider trap a fly in 
its web? These are examples of predation, a behavior in which 
one species kills another species for food. The aggressor is 
the predator, and the victim is the prey.

Predation serves to control the size of populations. The 
population of prey animals could grow too large without 
predation. Similarly, the amount of prey available controls the 
size of the predator population. There are only as many 
predators as the environment can support.

These barnacles are 
attached to a whale’s 
skin.

Some scientists argue that no true examples of commensalism exist. They propose that the 
unaffected partner may in fact benefit or be harmed in ways that are not immediately obvious to a 
human observer.

While it may seem that predation is similar to parasitism, these two behaviors have a few 
differences. Predation usually involves one or a few organisms preying on another organism, 
whereas parasitism can involve hundreds of individuals feeding on a host (such as ticks on a dog). 
In predation, the predator’s goal is to kill the prey organism.
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In parasitism, the parasite benefits if it keeps the 
host well enough that it can continue to feed from it.

Competition occurs when more than one organism is 
trying to use the same resource. Organisms occupy 
a niche, or role, in their environment. For example, a 
snail might consume algae and live in small, cool 
ponds. This is its niche. If another species of snail 
also consumes algae and lives in small, cool ponds, 
then these two species of snail will compete for food 
and space. Competition can lead to elimination of 
one species. This fight for resources becomes 
particularly fierce in dense populations. If a large 
number of organisms live in a small space, 
resources will become limited more quickly.

When different species compete for the same 
resources, they are engaged in interspecific 
competition (“inter” means “among”). Animals such 
as the hyenas and vultures in the photo above are 
competing for the same food. Interspecific 
competition also occurs in plants. In forests, for 
example, trees that grow tall quickly are able to 
out-compete others for sunlight. As they grow 
larger, they crowd out other plant species 
competing for the same nutrients, water, sunlight, 
and even space. The black walnut tree actually 
inhibits the growth of neighboring plants by 
secreting a chemical or poison called juglone.

Animals may have to fight for resources within their 
own species. This is called intraspecific competition 
(“intra” means “within”). Grasshoppers competing 
with each other for grass and other vegetation are 
one example. Once the food source is depleted, 
the population declines. Animals also compete for 
mates and territory in the quest for survival.

These rams are fighting for 
dominance, which will result in superior 
mates, territory, and food and water 
sources for the winner.
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Predation and competition are not the same. When animals compete, they are fighting for a limited 
array of resources. When they exhibit predation, one animal becomes the resource of another.

What Do You Know?
The table below lists examples of the different types of symbiosis. For each example, decide 
whether it demonstrates mutualism, commensalism, or parasitism. Write your answers in the 
middle row. Then, explain your reasoning in the bottom row.

Examples of Symbiosis
A bluebird lives in a maple Stinging sea anemones live As a colony of brachonid
tree. It builds a nest in the on the claws of a female wasps undergo
tree where its eggs are boxing crab. The boxing metamorphosis, they live
protected from the harsh crab uses the anemones like on a hornworm and digest
environment. boxing gloves, protecting its insides, causing the

herself against predators. hornworm to die.

This is an example of: This is an example of: This is an example of:

Why? Why? Why?
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Organism Relationships

Please answer the questions below.

1. What is symbiosis?

2. Which kingdoms are represented by the organisms in this activity?

3. Do you believe that the other kingdoms also have similar relationships? Justify your answer.

4. What are the three types of symbiotic relationships?  Define each.

5. Competition between organisms can be interspecific or intraspecific. The examples in this
activity came from which type of competition? Justify your answer.

Interdependency
Interdependence within Environmental Systems
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Interdependency
Interdependence within Environmental Systems

Organism Relationships, continued

Using all of the following terms in the word bank, complete the graphic organizer.

Word Bank 
commensalism    competition      interspecific      intraspecific      mutualism            parasitism            

predation           predator                prey           symbiosis   
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B.12. The student knows that
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within an environmental system.
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1. Define symbiosis: __________________________________________________________________________
____________________________________________________________________________________________.

B.12 (A) Interpret relationships, including predation, parasitism, commensalism, mutualism, and competition 
among organisms. 

Type of relationship� Description�

2. Predation�

3. Parasitism�

4. Commensalism�

5. Mutualism�

6. Competition�

For each scenario described below, determine if it as example of the following: 
a)  Predation; b) Parasitism c) Commensalism; d) Mutualism or e) Competition 

 Each letter can be used more than once or not at all.  

7. _____ Bees collect nectar from flowers to make honey; in doing so, pollen sticks to the bees. As the
 bees travel from flower to flower, they help to pollinate the flowers.  

8. _____ Over a long period of time, flower shapes and color variation have changed as a direct response
 to attract more pollinators, such as bees and hummingbirds.  

9. _____ Mistletoe contains root-like structures that penetrate the branches of oak trees, where they
 absorb water and minerals from the oak tree. 

10. ____ Acacia ants live in the thorns of the bullshorn acacia plant and help to protect the plant by
 attacking insects and animals that come near the plant to try to feed on it.  

11. ____ Some plants, such as burdocks, form seedpods that contain sticky burs on them. As animals pass
 through the plants, the seeds to stick to their fur and are dropped at different locations.   

12. ____ Lions and cheetahs prey upon the same food source in the savanna.

STAAR Tune-Up:
B.12A: Interdependency
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B.12. The student knows that
interdependence and interactions occur
within an environmental system.

In the 1930s, cane toads (Bufo marinus) were introduced to the sugarcane crops of Queensland, 
Australia. Cane toads are native to South America, and were never present in or indigenous to any parts 
of Australia before they were brought to Queensland by man. The intent was that the cane toads would 
eat the sugarcane beetle, which were destroying the crops, as a means to avoid pesticides.   
Cane toads have poison glands that produce a highly toxic substance. Domesticated animals, such as 
dogs, were put at risk if they approached the toad. If the cane toad was successfully eaten by Australian 
wildlife or domesticated pets, the predator would die. Kookaburra birds, which typically eat snakes and 
lizards, were dying at higher rates from eating the toads.  
Because the cane toads have no natural predators, they were able to grow in numbers and expand their 
territory. The cane toads ate a lot of the Australian wildlife, but never showed much interest in the 
sugarcane beetles nor had an impact on improving the crops.  

13. Provide evidence as to why the cane toad is an invasive species in Australia:
______________________________________________________________________________________________
_____________________________________________________________________________________________.

14. What was the cause of the cane toads being able to proliferate quickly and increase their population
size? ________________________________________________________________________________________
____________________________________________________________________________________________.

15. Why were the cane toads brought to Australia from South America? _____________________________
______________________________________________________________________________________________
_____________________________________________________________________________________________.

B.12 (A) Interpret relationships, including predation, parasitism, commensalism, mutualism, and competition 
among organisms. 

STAAR Tune-Up:
B.12A: Interdependency

RS  



Assessment: Interdependency  

 

1 The key characteristic of a relationship that determines whether it is 
commensalism or mutualism is whether or not – 

 

A both organisms share the same prey. 

B one organism is harmed. 

C both organisms receive some benefit. 

D one participant can make its own food. 

 

2 An eagle and a grizzly bear both feed on the same species of salmon in the same 

location. Which type of symbiotic relationship is displayed by the eagle and the 
bear? 

 

A Competition 

B Commensalism 

C Predation 

D Parasitism 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3 The graph provided presents information on changes in the populations of a 
predator and its prey over time. 

 

 

 

 

 

 

 

 

 

 
 
 

 
 

 
 
 

 
 

 
Which of the following best explains why the predator population increases from 
day 5 to day 7? 

 

A The food supply increases during this period. 

B The population of the predator and prey become equal. 

C The prey population decreases until day 5. 

D The prey becomes extinct on day 5. 

 

 

4 Mycorrhizae is an organism found living on the roots of orchids. Which of the 

following observations is consistent with the claim that this relationship is 
mutualism? 

 
A The orchid plant is unable to stop the fungi from spreading throughout its 

root system. 

 
B Fungi draw excessive nutrients from the orchid plant and finally grow larger 

than the orchid. 
 
C The orchid plant grows faster when it has fungi on the root system. 

 
D Fungi grow rapidly on the root system of the orchid plant and finally kill it. 

 



 

5 Remoras are fish that attach themselves to the underside of larger organisms, 

such as sharks. Which of the following observations best supports that this 
relationship is an example of mutualism? 

 
Sometimes the remora – 
 

A eats parasites and harmful bacteria that grow on the shark. 

B detaches itself from the shark and feeds on its scraps. 

C prefers to cling to turtles instead of sharks. 

D competes with the shark for food and nutrition. 
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TEKS B.12B (S): compare 
variations and adaptations of 
organisms in different ecosystems 
 
TEKS B.12C (R): analyze the flow of 
matter and energy through 
trophic levels using various 
models, including food chains, 
food webs, and ecological 
pyramids 
 
TEKS B.12E (R): describe how 
environmental change can impact 
ecosystem stability 
 

1. Watch these videos:   
a. Types Of Adaptations- 

https://youtu.be/vnmPdHmRv9o 
 
 
 
 
 
 
 

b. Food Webs and Energy Pyramids: Bedrocks 
of Biodiversity 
https://youtu.be/-oVavgmveyY 
 
 
 
 
 
 
 

c. Ecosystem Dynamics, Functioning and 
Resilience  
https://youtu.be/jFBCBmK9E3U 
 
 
 
 
 
 
 
 
 
 

2. Read: Environmental Interactions and 
Effects  

3. As you read, complete the Linking Literacy 
Note Taking Guide 

4. STAAR Tune-Ups- B.12B: Variation and 
Adaptation , B.12C: Flow of Matter and 
Energy, B.12E: Environmental Changes  

5. Assessment- Environmental Interactions 
and Effects   

 

 

https://youtu.be/vnmPdHmRv9o
https://youtu.be/-oVavgmveyY
https://youtu.be/jFBCBmK9E3U
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Environmental Interactions and Effects

Try opening a jar, turning a doorknob, or writing a sentence without using your thumb. All of a 
sudden, it is not easy to do these simple tasks. The thumb is one of the most important parts of the 
human body. It allows us to grasp a steering wheel, type on a computer or phone, communicate 
through sign language, and do a wide variety of other tasks. The thumb is an integral part of your 
body because it helps you survive. What characteristics do other organisms have that help them 
survive? What are these characteristics called?

Adaptations
An adaptation is an inherited trait that helps an organism survive and reproduce in its ecosystem. 
A trait is a particular value for a character. Hair and eye colors are characters. Brown hair and 
green eyes are traits. In sexual reproduction, parents pass their traits to their offspring through 
genes. The offspring’s genes result in its phenotype, or physical traits. A group of individuals in a 
species may have different phenotypes. For example, a species of frogs might have individuals 
with green, tan, or brown skin colors. This is called phenotypic variation.

Adaptations can take many forms. They may be structural, behavioral, or physiological.
● Structural: Structural adaptations are physical features of an organism that help it to 

survive and reproduce. The thumb is an example of a structural adaptation in humans. 
Webbed feet in ducks and other water birds are another example of a structural adaptation. 
They help ducks move through water efficiently.

● Behavioral: Behaviors can also help an organism survive and reproduce. Migration is a 
behavioral adaptation. Many organisms undertake long journeys from one area to another 
for the sake of survival. In North America, some birds fly south to warmer climates for the 
winter. Monarch butterflies migrate from Canada and the Northeast United States to Mexico 
to escape cold temperatures and find food. In Africa, wildebeest undertake a migration of 
thousands of miles to find lush grazing lands.

● Physiological: Physiological adaptations are an organism’s internal, cellular responses to 
environmental stimuli that help the organism survive. For example, some animals produce 
toxins that deter predators from eating them. Animals that hibernate are able to slow their 
metabolism and enter a sleep-like state. This helps them survive a season during which very 
little food is available. Deciduous trees also slow down their metabolism in the winter, 
becoming dormant and losing their leaves, which helps them survive the cold winter.
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The act of hibernating is considered a behavioral adaptation. However, the process of slowing 
down the body’s metabolism during hibernation is considered a physiological adaptation, as it is a 
specific process that occurs within cells.

Look at the photograph below of a gecko’s feet. How do you think this 
adaptation helps the gecko survive and reproduce? What type of adaptation 
is this: structural, behavioral, or physiological?

Energy Flow Through an Ecosystem
Adaptations are diverse, helping organisms survive in different 
environments. Despite these differences, all living things need energy to 
survive. Where does the energy come from? Almost all organisms on Earth 
get their energy from the Sun, either directly or indirectly. Organisms that 
are able to generate their own food, such as plants, are called autotrophs. 
Auto- means “self,” and -troph means “to feed.” Through photosynthesis, 
autotrophs combine sunlight, water, and carbon dioxide to make glucose, a 
type of sugar, and oxygen. The glucose is used by the autotroph either for 
energy or to build cellular structures. Organisms that are not able to make 
their own food are called heterotrophs. Hetero- means “other.” Heterotrophs 
must feed on other organisms to get energy.

Energy moves through an ecosystem in a single direction. First, it flows 
from the Sun to autotrophs, or producers. Then, it flows from producers to 
heterotrophs, or consumers. Energy never flows backward from consumers 
to producers. For example, a plant cannot consume and get energy directly 
from a mouse. But when a mouse dies, decomposers break down its body 
and return the nutrients to the ecosystem. Nutrients from the dead mouse 
may indirectly return to the plant through the soil.
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Food chains and food webs are used to show the movement of 
energy through an ecosystem. A food chain shows the step-by-step 
transfer of energy between producers and consumers. Arrows 
indicate the movement of energy as each organism is eaten.

A food web paints a more complex picture of the ecosystem. It shows 
all of the interrelated food chains within an ecosystem. For example, 
a food web might show that a certain plant is a source of energy for 
two or three consumers, who are themselves the source of energy for 
several other consumers.

Not all autotrophs get their energy from the Sun. Some autotrophs are able to make their own food 
from chemicals. These organisms are called chemoautotrophs. Many species of bacteria are 
chemoautotrophs, deriving energy from sources such as iron, methane, sulfur, ammonia, and 
hydrogen. Organisms that get energy from the Sun are called photoautotrophs. Plants, algae, 
plankton, and certain bacteria are photoautotrophs.

Trophic Levels and Energy Loss
The steps of a food chain are called trophic levels. Producers occupy the bottom trophic level and 
consumers occupy the higher trophic levels. Pyramids can be used to illustrate the amount of 
energy and biomass at each trophic level. An energy pyramid shows the upward flow of energy 
through a food chain. It also shows the relative amount of energy available at each trophic level. 
Though the Sun supplies producers with massive amounts of energy, only about 10% of this 
energy is available to the consumers at the next trophic level. Where does 90% of the energy go? 
Some of it is used to fuel body processes such as growth, repair, and reproduction. Most of
it is lost to the atmosphere as heat. The more levels there are in a pyramid, the less energy is 
available to the organism at the top. Biomass pyramids show the total mass of organisms at each 
trophic level. Scientists usually measure biomass in grams or kilograms of mass in a given area.
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Looking to the Future: Biomass in Peril
Trees with diameters greater than three feet only make up 1% of the trees in Yosemite National 
Park. But, these massive trees make up almost 50% of the biomass in the park! White firs, sugar 
pines, and incense cedars dominate the first level of the biomass pyramid in this ecosystem. This 
small population of trees performs a very important job: during photosynthesis, they trap carbon 
dioxide from the air, helping to maintain a healthy balance of gases in Earth’s atmosphere. These 
trees also release huge amounts of oxygen, which most organisms on Earth depend on for life 
processes. But, the trees are under threat.

Something has caused this particular tree population in Yosemite to decline over the last 80 years, 
and scientists are struggling to figure out the cause. Dr. James Lutz, one of the scientists studying 
the decline, explained that losing 1% of these trees could mean losing half the biomass in the park. 
The organisms in the upper levels of biomass pyramid depend on the organisms in the base. If the 
trees die out, it’s possible that the rest of the Yosemite ecosystem will collapse.

Biotic and Abiotic Factors
An ecosystem is made up of living and nonliving factors. The living things in an ecosystem are 
called biotic factors. Biotic factors include organisms that are alive and organisms that used to be 
alive (such as rotting tree stumps). Abiotic factors are the nonliving things in an ecosystem. 
Sunlight, water, wind, temperature, and soil are some examples of abiotic factors.

An ecosystem typically houses a wide variety of organisms that need access to resources such 
as space, shelter, food, and water. However, resources in an ecosystem are usually limited. 
When more than one organism is trying to get access to a limited resource, competition occurs. 
Prairie dogs share the prairie ecosystem with many other organisms. They compete with other 
grass-eating animals for food, with other burrow-dwelling organisms for living space and shelter, 
and with all the other living things in the prairie for water.

An organism interacts with, and depends on, the abiotic and 
biotic factors in its environment. For example, a prairie dog 
makes its home in the soil, which is an abiotic factor. It also 
eats plants, which are biotic factors. The prairie dog relies 
on the soil for shelter and the plants for food. A change in 
the balance of biotic and abiotic factors can affect the 
stability of an ecosystem. Suppose a drought occurs in the 
prairie ecosystem and the plants begin to die out. The soil 
that was once anchored by the plant roots might start to 
blow away. The prairie dogs will lose their habitat and their 
source of food. Any predator that relied on prairie dogs as a 
source of prey will begin to die out, too.
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Individual prairie dogs also compete with other prairie dogs for all these resources. If a prairie dog 
cannot get adequate resources, it will die. Space, shelter, food, and water are known as limiting 
resources. Their availability limits the amount of organisms that can survive in an ecosystem.

What Do You Know?
Use what you know about environmental interactions and effects to fill out the table below. First, 
decide whether you agree or disagree with the statement in the left column. Then, provide an 
explanation for your decision in the column on the right. Use complete sentences.

Agree/Disagree? Explanation

A biomass pyramid represents the relative 
amount of energy that is available at each 
trophic level.

  Agree

  Disagree

Producing toxins is a physiological 
adaptation.

  Agree

  Disagree

Approximately 90% of energy is available to 
the next trophic level in an energy pyramid.

  Agree

  Disagree

Abiotic factors include sunlight, soil, algae, 
birds, and wind.

  Agree

  Disagree
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Note-Taking Guide

Since the Sun provides the vast majority of energy, is energy unlimited in ecosystems?

Topic 3: 

Topic 2: 

Topic 1: 

Environmental Interactions and Effects
During-Reading Activity
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B.12. The student knows that
interdependence and interactions occur
within an environmental system.

SS 

B.12 (B)  Compare variations and adaptations of organisms in different ecosystems

Species Physical Adaptations Behavioral Adaptations 

Antelope squirrel Active late at night and early in the 
morning; can lower their body temps 
to survive hot environments. 

Become less active when food is 
scarce to preserve energy. 

Barbary squirrel Active mostly during the night or early 
mornings; their bushy tails blend into 
the environment.

Typically build their burrows or 
nests near a water source and stay 
nearby to avoid predators.

Douglas squirrel Active during the day; have sharp 
claws for climbing

Collect nuts mid-to-late summer 
to prepare for winter hibernation.

Species Biome How its adapted to its environment 
1. Desert 4. 

2. Grasslands 5.

3. Temperate 
Forest 

6.  

Read about the 3 different squirrel species in the table below, then determine which species belongs to 
each biome for numbers 1-3. Write your reasoning, or how you think each species is adapted to its specific 
environment, for numbers 4-6.   

7. Red foxes can be found in temperate rain forests, taigas, and grasslands. Their fur is usually a
combination of pale yellows, reds, grays, and browns. Arctic foxes found in the tundra have white
fur. Describe how this variation among the fox family is an adaptation for their particular environment:
_______________________________________________________________________________________________
______________________________________________________________________________________________.   

Kangaroo Rat Prey Adaptation Physical Adaptation 
The kangaroo rat has powerful hind legs 
that it uses for burrowing or to leap 
distances of 9 feet to escape predators 
such as rattlesnakes and owls.

Kangaroo rats do not need to 
drink water; they are able to 
get all the water they need 
from the seeds that they eat.

8. How is the kangaroo rat specifically adapted to the desert? _______________________________________
______________________________________________________________________________________________
_____________________________________________________________________________________________.  

             STAAR Tune-Up- 
B. 12B: Variation and Adaptations 
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B.12. The student knows that
interdependence and interactions occur
within an environmental system.

RS  

B.12 (C) Analyze the flow of matter and energy through trophic levels using various models, including food 
chains, food webs, and ecological pyramids.  

1. A food web is an interconnected map of multiple _________ _____________.

2. The marine food web above contains 8 food chains. Examine the food web and find one food chain
where the krill is the secondary consumer AND the killer whale is the fifth (quinary) consumer. Write the
food chain in the space below using arrows:
• ____________________________________________________________________________________________
3. In your food chain above, what is the tertiary consumer? _________________________________________

4. The arrows depicted in food chains or food webs represent the flow of ___________ between organisms.  

5. Name one important factor missing from this food web and the role they play in ecosystems:
_______________________________________________________________________________________________
_____________________________________________________________________________________________.

Crabe ater se a l 

A d é l i e  Penguin 

Kr i l l  

K i l l e r  w h a l e  

L e op a rd  s e a l  

C o d  

E l e p h a n t  
s e a l  

S q u i d  

Sma l l  a n im a l s  
a n d  prot i s t s  

A l g a e  

Cause Population Effect on Population 

A significant oil spill has caused 
a layer of oil to sit on the ocean’s 
surface, blocking sunlight from 
the organisms below. 

Krill 6.

Crabeater seals 7.

Killer whales 8.

             STAAR Tune-Up- 
B. 12C: Flow of Matter and Energy 
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B.12. The student knows that
interdependence and interactions occur
within an environmental system.

RS  

B.12 (E) Describe how environmental change can impact ecosystem stability. 

1. The stability of an ecosystem is determined by its capability to remain constant under the pressures of
a changing environment or changing populations. The (underline one) [ more | fewer ] species an
ecosystem contains, the more stable or healthy the ecosystem.

2. In the thought bubble, write down
some ways that you think an
ecosystem’s stability could be altered.

No wrong answers!  
It’s the thought that counts! 

3. Loss of biodiversity could occur from the
following (check all that apply):
� Global warming
��Pollution
��Deforestation
��Natural Disasters

Fill in the table below to the best of your ability for numbers 4-8.  

Event Examples How it can affect or jeopardize a population or 
ecosystem 

4. Pollution Mercury leaking from batteries 
and other waste

Acid rain Acid rain and damage leaves and limit the 
nutrients available due to the pH change.

5. Habitat loss /
Deforestation

Organisms are forced to compete for fewer 
resources which can lead to higher death 
rates.

6. Habitat
fragmentation

When species live in a small area 
of suitable habitat surrounded by 
areas of unsuitable land. 

7. Introduction of
invasive species

8. Global warming Ice caps are being reduced at an
increased rate. 

             STAAR Tune-Up- 
B. 12E: Environmental Change 
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B.12. The student knows that
interdependence and interactions occur
within an environmental system.

RS  

B.12 (E) Describe how environmental change can impact ecosystem stability. 

9. In some areas, intensive fishing can contribute to an algae overgrowth. Though coral reef relies on
algae, if it forms at the surface of the water it can be problematic for coral reefs. Offer a reason why coral
reefs do not thrive in these conditions: __________________________________________________________
_____________________________________________________________________________________________.

10. Why might overfishing cause algae overgrowth? _____________________________________________
___________________________________________________________________________________________.

Dams are used to control water flow mainly for irrigation purposes, flood control, or hydropower. 
However, large dams can decrease the natural flow rate of water and have led to the decline of many 
aquatic species, erosion of the coastal deltas, disappearance of birds in floodplains, etc. Dams not only 
prevent water flow, but they also hold back sediment, which is needed to replenish the coastal deltas. 
Sediment also includes the remains of dead plants and animals, which are needed to enrich the rivers 
with nutrients. Due to the low flow of rivers that is caused by dams, the rivers tend to move more slowly, 
which can contribute to the breeding of mosquitoes, snails, and flies. These organisms can carry vector 
diseases and increase the spread of these infections.  
11. Name 3 reasons why dams are beneficial to
humans: _____________________________________
____________________________________________.

12. Name 3 reasons why dams are damaging to
ecosystems: _________________________________
_____________________________________________
_____________________________________________
____________________________________________.
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Fish such as salmon are affected by dams because they 
interfere with their spawning patterns due to changes 
in river flow. Dams can also directly block the passage 
of salmon to and from the ocean for spawning and 
nesting.  
13. According to the graph at left, approximately when
was the Grand Coulee dam of the Columbia river
constructed? Explain your reasoning:
_________________________________________________
_________________________________________________
________________________________________________.

14. Offer one other reason why salmon populations
could be declining? ______________________________

             STAAR Tune-Up- 
B. 12E: Environmental Change 





Assessment:  

Environmental Interactions and Effects 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 

 
 
 

 
 

 
 

1 The greatest amount of energy is stored in the biomass of which of the organisms in the 

food web shown here? 
 

A Rabbit 

B Spider 

C Grass 

D Hawk 
 

 

2 Plants living in one ecosystem have reduced leaves or no leaves while the plants in 
another ecosystem have large leaves. These observations might allow us to infer what 

difference between the conditions of these two ecosystems? 
 

A Height above sea level 

B Presence of insects 

C Amount of available sunlight 

D pH of surrounding soil 

 
 



3 In a food pyramid, the amount of energy decreases– 
 

A if there are more predators. 

B as it transfers up trophic levels. 

C when decomposers dominate. 

D if there are more producers. 

 

 
4 Which of the following describes a change that would reduce a pond ecosystem’s stability? 

 

A Climate change leads to prolonged growing season for pond plants. 

B Heavy rains lead to higher water levels in the pond year-round. 

C Changes in water pH lead to fewer species of fish in the pond. 

D Soil around the pond softens and sinks to greater depths. 

 

 
5 Which of the following factors would have a negative impact on the survival of a species? 

 

A A high level of biodiversity in the organism’s ecosystem 

B Access to multiple sources of fresh water 

C Barriers restricting access to resources 

D Reduction in the population of competing species 

 

 

6 How might deforestation of a forest habitat directly affect populations of tree-dwelling 
animals? The deforestation will lead to– 

 

A a shift of environmental conditions favoring prairie grass. 

B a reduction of organisms that rely on the trees for protection. 

C an influx of bird species that will occupy the trees. 

D an increase in field mice, as they will camouflage easier 

 
 

 
 
 

 
 

 
 
 



 

 
 

7 The trophic level in this food web that represents the smallest amount of energy stored in 

its biomass is the level that includes which of the following organisms? 
 

A Grasses 

B Impala 

C Termite 

D Eagle 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 



 
8 A diagram of a food pyramid is provided showing the energy available at each level. 

Applying this to a prairie food web, one can conclude that the level with the greatest 
amount of energy is the one that includes – 

 

 
 

A grasses, shrubs, and trees 

B seed-eating birds and other herbivores 

C coyotes and other large predators 

D hawks and other birds that eat snakes 
 



 
 

Day  Objective/TEKS Agenda 

5 

TEKS B.1D (S): describe the flow of 
matter through the carbon and 
nitrogen cycles and explain 
the consequences of disrupting 
these cycles 

1. Watch these videos:   
a. Nitrogen Cycle       

https://youtu.be/vypXvv58700 
 
 
 
 
 
 
 
 
 
 

 
b. The Carbon Cycle 

https://youtu.be/nzImo8kSXiU 
 
 

 
 
 
 
 
 
 
 
 

2. Read Carbon and Nitrogen Cycles. While you 
read, complete the note taking guide.  

3. STAAR Tune-up- B.12D: Nitrogen and Carbon 
Cycles 

4. Claim Evidence and Reasoning: Carbon Cycle 
5. Writing in Science: Nitrogen Cycle  
6. Assessment: Carbon and Nitrogen Cycle  

 

https://youtu.be/vypXvv58700
https://youtu.be/nzImo8kSXiU
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Carbon and Nitrogen Cycles

The story of Goldilocks and the Three Bears describes how the little girl, Goldilocks, preferred the 
porridge that was neither too cold nor too hot, but “just right.” Much like Goldilocks, certain 
conditions within an ecosystem cannot tilt too far to one or another extreme. Ecosystems thrive 
when conditions are balanced, or “just right.”

Take a look at the photograph on the right. What are some of the components—living and 
nonliving—of this ecosystem? How might conditions in the ecosystem—the amount of rainfall, the 
nutrients in the soil, the number of organisms within each population—fall out of balance? How 
might such changes affect the ecosystem?

Elements such as carbon cycle through the atmosphere and biosphere.
Systems on Earth are healthiest when their various components are balanced. One important 
element that contributes to this balance is carbon. Carbon moves between living and nonliving 
things on Earth. These movements make up the carbon cycle.

Like all cycles, the carbon cycle has neither 
beginning nor end. Instead, it consists of a 
number of related processes. One part of 
the carbon cycle centers on photosynthesis. 
Carbon exists in Earth’s atmosphere 
primarily within molecules of carbon dioxide 
(CO2). During the Calvin cycle of 
photosynthesis, plants use the carbon (C) 
from CO2 to make organic compounds called 
carbohydrates. One of the most
important of these carbohydrates is glucose 
(C6H12O6), a sugar that plants use for food. 
Plants can store glucose for later 
consumption in the form of starch, another 
type of carbohydrate.

Carbohydrates such as this molecule of 
glucose (left) have a carbon backbone. 
Foods made from grains, such as bread and 
pasta (right), are complex forms of 
carbohydrates.

Another important part of the carbon cycle occurs when organisms consume carbohydrates 
produced by plants. These consumers use the energy held within the chemical bonds of the 
molecules to fuel their cellular activities. For example, in an animal’s cells, carbohydrates undergo 
a series of chemical reactions that break down the molecule to release energy. This process is 
called cellular respiration. One of the waste products of cellular respiration is carbon dioxide. 
Because animals cannot use carbon dioxide, they exhale it into the atmosphere where plants can 
once again use it to make carbohydrates. In this way, carbon cycles continually between the 
atmosphere (as carbon dioxide) and the biosphere
(as carbohydrates).
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Carbon and Nitrogen Cycles

Carbon in biomass—the living (or recently living) matter in an 
ecosystem—is also returned to the environment through 
decomposition. The bodies of organisms are primarily made up of 
carbon. When an organism dies, worms, bacteria, and other 
decomposers break down the body into its component elements. In this 
way, carbon moves from biomass into the ground, where it can remain 
buried for thousands of years. Over millions of years, extreme heat and 
pressure from Earth’s interior transformed buried plants and animals 
from the Carboniferous period (approximately 300–350 million years 
ago) into fossil fuels such as coal, petroleum, and natural gas. When 
humans burn fossil fuels—to power machines, generate electricity, and 
heat buildings— the carbon cycles back to the atmosphere, where it 
can be used again by plants during photosynthesis.

atmosphere: the 
layer of gases that 
surrounds Earth

Photosynthesis, respiration, and decomposition happen in the oceans 
as well as on land. In the oceans, carbon cycles between the surface 
ocean, the deep ocean, and the seafloor. These movements are part 
of the carbon cycle.

biosphere: the living 
things on Earth and their 
environments
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Carbon and Nitrogen Cycles

Humans contribute to the carbon cycle by burning fossil fuels and other forms of biomass, such as 
wood. (Biomass also burns through natural processes. For example, a bolt of lightning can spark a 
forest fire.) However, over the past few centuries, humans have released huge quantities of carbon 
into the atmosphere—more than can be absorbed through photosynthesis and other natural 
processes. Scientists have evidence this excess carbon dioxide is trapping heat at Earth’s surface, 
leading to global climate change.

Nitrogen also cycles between Earth’s atmosphere and biosphere.
Both plants and animals require nitrogen to survive. It is a key component of DNA, RNA, and 
amino acids, which are used to form proteins in living organisms. Approximately 78% of Earth’s 
atmosphere is nitrogen gas (N2), but most living things cannot use nitrogen in this form. Only 
certain types of bacteria can take nitrogen directly from the atmosphere. For this reason, if it were 
not for these bacteria, nitrogen would not cycle through the biosphere for other organisms to use.

Many legumes—plants such as peas, soybeans, peanuts, and alfalfa—coexist with bacteria called 
Rhizobia. The bacteria live in the soil on the roots of the legumes. These bacteria are able to take 
nitrogen directly from the atmosphere and convert it into ammonia (NH3); this process is called 
nitrogen fixation. Other bacteria in

– –

The decomposition of organic material is also a crucial part of the nitrogen cycle. When organisms 
die, nitrogen compounds held in their bodies are broken down by detritivores and returned to the 
soil as nitrates and nitrites. Bacteria in the soil can also convert nitrogen compounds from decaying 
matter into ammonia through a process called ammonification. The nitrogen cycle continues as 
plants reabsorb these compounds into their bodies.

The roots of legumes contain 
tiny nodules where the 
Rhizobium bacteria is found.

detritivore: an organism that 
feeds on dead organic matter 
(detritus)

the soil change the ammonia into nitrites (NO2 ) and 
nitrates (NO3 ) in a process called nitrification. Plants 
absorb the nitrogen compounds through their roots and 
use them to synthesize amino acids; this process is 
called assimilation. As consumers eat plant producers, 
nitrogen passes up through the food chain for other living 
things to use. In addition, some bacteria in the soil 
convert nitrates into nitrogen gas through a process 
called denitrification. The nitrogen gas is then released 
back into the atmosphere.
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Carbon and Nitrogen Cycles

Organisms need nitrogen to carry out their life 
functions—for example, nitrogen is an important 
component of proteins. Several key processes in 
the nitrogen cycle make nitrogen available for all 
organisms to use.

A symbiotic relationship is one in which organisms live together in such a way that their actions 
affect each other. How is the relationship between legumes and Rhizobia symbiotic?

Everyday Life: Disruptions to the Carbon and Nitrogen Cycles
As mentioned previously, ecosystems thrive when conditions are balanced. The carbon and 
nitrogen cycles are crucial to maintaining this balance. Disruptions to these cycles can have 
devastating effects on an ecosystem. Unfortunately, too often these disruptions result from human 
activities.

The total amount of carbon actively moving through the carbon cycle decreases when people bury 
organic materials in landfills rather than allow them to decompose naturally outdoors. Ideally, fallen 
leaves and discarded food should be used for compost, allowing nutrients in the decomposing 
biomass to return to the ecosystem.

compost: a mixture of decaying 
organic matter, air, and water 
that may be used to fertilize soil
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Carbon and Nitrogen Cycles

A much larger problem, however, is excessive carbon in the 
atmosphere. Recall that burning fossil fuels releases carbon 
dioxide gas into the air. In the last 150 years, there has been 
a dramatic increase in the burning of coal, oil, and natural 
gas for factories, cars, airplanes, heat, and other 
technologies invented by humans. Not only does this 
excessive use deplete Earth of its natural fossil fuel 
resources, but it also pollutes the air and creates unbalance 
in the carbon cycle. During the last few decades, 
governments and individuals in the United States and other 
countries have worked at reducing the amount of CO2 
emissions from refineries, factories, and automobiles. 
Additionally, efforts are being made to make homes and 
office buildings more energy efficient using “green” 
technology.

Exhaust from vehicles 
releases lots of carbon 
dioxide into the atmosphere.

This algae bloom—the over- 
reproducing of algae in a water body 
at the expense of other organisms— 
is the result of eutrophication.

Burning fossil fuels also results in excessive nitrogen 
buildup in the atmosphere, which leads to destructive 
acid rain. Overusing nitrogen-based fertilizers in 
agriculture also disturbs the nitrogen cycle. The 
availability of nitrogen can be a limiting factor to the 
growth of crops. To combat this, farmers use fertilizers 
with high concentrations of nitrogen and other 
nutrients. The fertilizers may help with farming, but the 
nitrogen compounds in the soil get carried away by 
rainwater. The runoff causes nitrogen to build up in 
estuaries, lakes, and streams. This change in water 
composition is called eutrophication. Algae thrive on 
the excess nitrogen concentrations and reproduce 
uncontrollably, resulting in an algal bloom.

As the algae die, the decaying matter and 
decomposers use up most of the available oxygen, 
choking out other organisms in the water such as fish.
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Carbon and Nitrogen Cycles

What Do You Know?
Use the Venn diagram to compare and contrast the carbon and nitrogen cycles. Add 3–5 
responses that show how each cycle is different, and 3–5 responses that show how the cycles are 
similar. Be sure to include consequences that result from human activities or other disruptions.

Carbon Cycle Both Nitrogen Cycle
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Carbon and Nitrogen Cycles
During-Reading Activity

Note-Taking Guide

Topic 3: 
Disruptions to the 

carbon and nitrogen 
cycles

Topic 2: 
Nitrogen also cycles 

between the 
atmosphere and 

biosphere.

Topic 1: 
Carbon cycles 

through the 
atmosphere and 

biosphere.
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B.12. The student knows that
interdependence and interactions occur
within an environmental system.

SS  

1. Examine the diagram at left. In
the boxes, place the following
terms in the correct place to best
reflect where they take place in the
nitrogen cycle:
Nitrification, denitrification,
nitrogen fixation

2. ________________ that live in the
soil, water, or plant roots can ____
nitrogen from the atmosphere so
that plants can use it.

3. ____________________ bacteria
remove nitrogen from the soil and
return it to the _________________.Ammoni f ication 

A s similat ion 

Read the steps of eutrophication below: 
1. Excess nutrients are applied to the soil.
2. Some nutrients are leached into the soil and

may drain into the water body;
3. Some nutrients runoff the ground into the water

body directly.
4. The excess nutrients cause an algal bloom.
5. The algal bloom blocks the light for plants

below the surface.
6. Natural plant life at the bottom of the water

body dies due to lack of sunlight.
7. The algal bloom and other affected plant life

eventually dies and sinks to the bottom of the
water body; bacteria begin to compose the
excess remains, using up oxygen for respiration.

8. The depletion in oxygen causes larger life forms
to die as well, which further increases the rate of
decomposition and oxygen depletion.

Eutrophication Model 

4. If eutrophication is severe, the water body may no
longer be able to support life. Explain why that is:
_________________________________________________
_________________________________________________
_______________________________________________.

B.12 (D)  Describe the flow of matter through the carbon and nitrogen cycles and explain the consequence of 
disrupting these cycles. 

I. The Nitrogen Cycle�

Nitrogen is essential to plants because they need it to make chlorophyll; therefore nitrogen is found in 
most fertilizers. Farmers often add fertilizers to their crops. Fertilizers runoff into streams, rivers, and lakes 
can affect the balance of nitrogen found in water.  This could lead to an overgrowth of algae.  

                  STAAR Tune-Up-
B.12D: Nitrogen and Carbon  Cycle 
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9. Examine the diagram at left. In the
boxes, place the following terms in the
correct place to best reflect where they
take place in the carbon cycle:
Fossil fuels, respiration, combustion,
photosynthesis

10. Carbon found in the atmosphere is
mostly found in the molecule ___________
______________.

11. Name two ways carbon is released
into the atmosphere: __________________
and _______________________.

12. Which natural process removes carbon from the atmosphere? _________________________________

 

 

Human activity How it can disrupt the carbon cycle 

Burning of fossil fuels 13. 

Deforestation 14. 

5. Why do farmers add fertilizer to soil? _________________________________________________________
_____________________________________________________________________________________________.

6. The algal bloom occurred due to the increase of __________________________.

7. Explain the negative consequence that can occur from the use of fertilizers: ________________________
_____________________________________________________________________________________________.

8. The burning of gas and oil produces NO (nitric oxide), which is a precursor to
NO2. This can disrupt the nitrogen cycle by __________________________________ 
________________________________________________________________________. 
� II. The Carbon Cycle�

15. Global warming occurs when greenhouse gases, such
as carbon dioxide and other gases like nitrous oxide and
methane, are released into the atmosphere and trap
radiation and heat.  The graph at left represents change in
atmospheric CO2 over time. Offer an explanation for the 
trend you see in the graph: ____________________________ 
___________________________________________________.  

16. Offer a solution to decrease global warming:
____________________________________________________
____________________________________________________
____________________________________________________.



1

Carbon and Nitrogen Cycles
Interdependence within Environmental Systems

 

Scenario
A carbon molecule is not born like a human. Carbon goes through a cycle.

Prompt:
Write a scientific explanation describing the processes by which carbon is moved through the 
Earth’s spheres. Include a diagram of this process in your reasoning.

Claim:

Evidence:

Reasoning:

Rebuttal:

 



Carbon and Nitrogen Cycles CER
Rubric for Writing a Scientific Explanation 

Carbon and Nitrogen Cycles
Interdependence within Environmental Systems

Points Awarded 2 1 0
Claim Claim is complete and 

accurate.
Claim is incomplete or 
inaccurate.

Student does not make a 
claim or does not answer 
the question.

 

Evidence Evidence cites data and 
patterns within the data 
and uses labels 
accurately.

Evidence cites data from 
the data source but not 
within the context of the 
prompt.

 

There is no evidence, or 
changes are cited but do 
not use data from the data 
source.

Reasoning Student cites the 
scientifically accurate 
reason using correct 
vocabulary, connects the 
reason to the claim, and 
shows accurate 
understanding of the 
concept.

Student cites a reason, 
but it is inaccurate or does 
not support the claim. 
Reasoning does not use 
scientific terminology or 
uses it inaccurately.

There is no reasoning, or 
student relies on a 
restatement of the claim.

Rebuttal Rebuttal provides reasons 
for different data or 
outliers in the data, offers 
relevant real-world cases, 
or suggests other uses for 
the findings.

Rebuttal is not connected 
to the data or it is not 
accurate.

 

Student does not offer a 
rebuttal.
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Write
Predict the impact to the nitrogen cycles if there is an overuse of 

plant fertilizer in an ecosystem. 
 
Be sure to –
•Address the prompt, provide support, and conclude your thoughts.
•Write legibly and concisely.

Carbon and Nitrogen Cycles
Interdependence within Environmental Systems

Biochemical cycles such as the oxygen, carbon, and nitrogen cycles are important because 
nutrients are passed between organisms through these cycles. Every living organism is dependent 
upon nutrients in order to fulfill life functions. Oxygen is a part of all biochemical cycles as it 
continuously combines with each cycle. Although both carbon and nitrogen cycles are also 
important, they play different roles for living organisms. 

Carbon, a key element of living tissue, plays many roles which include linking the atmosphere and 
biosphere. Some processes that involve the movement of carbon are photosynthesis, erosion, 
decomposition of dead organisms, and burning forests. Amino acids are composed with nitrogen to 
build proteins. Nitrogen also comes in many forms such as gas, decaying organic matter, and is an 
ingredient in plant fertilizers. On Earth, the most abundant form of nitrogen is atmospheric nitrogen 
gas. 

Look

Think
Think about the roles of the carbon and nitrogen cycles and how a disruption may affect 

living organisms



_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

Carbon and Nitrogen Cycles
Interdependence within Environmental Systems



Assessment:  

Carbon and Nitrogen Cycle  
 

1 Which process moves carbon stored in fossil fuel into another carbon reservoir? 
 

A When fossil fuels are burned, carbon enters the atmosphere as carbon dioxide. 

B The denitrifying bacteria turns the fossil fuel into carbon dioxide gas. 

C Decomposers convert the fossil fuels into greenhouse gases like carbon dioxide. 

D The fossil fuels react with the soil to produce carbonates and carbon dioxide. 
 

 

2 Nitrogen fixation processes nitrogen from which of the following sources? 
 

A Lightning 

B Fertilizers 

C Dead plants 

D Atmosphere 
 

 

3 Which of the following is a consequence of excess carbon building up in Earth’s 
atmosphere? 

 

A The amount of breathable oxygen available to living things decreases. 

B Global temperatures change, affecting normal weather patterns. 

C The amount of solar energy reaching the earth’s surface decreases. 

D Global air pressure increases making it more difficult for plants and animals to breathe. 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 



4 A particular golf course is using large amounts of nitrogen fertilizer.What process could 
move this nitrogen into a local stream? 

 

A Volatilization 

B Nitrogen Fixation 

C Runoff 

D Ammonification 
 

 
5 Scientists have detected a dramatic decrease in usable nitrogen levels in the soil of a local 

ecosystem. Which of the following is a likely theory to explain this problem? 
 

A A decrease in the amount of lightning strikes. 

B An increase in fertilizer usage at local farms. 

C An increase in the biomass forming plants. 

D A decrease in bacterial colonies within the soil. 
 

 

6 How are burning of fossil fuels and volcanic eruptions similar with respect to their effects 
on the carbon cycle? 

 

A Both remove carbon from the atmosphere. 

B Both add carbon to the atmosphere. 

C Both add carbon to the lithosphere. 

D Both remove carbon from the lithosphere. 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 



7 A student is going to purchase a vehicle and wants to make sure that the car has a low 
impact on the environment. 

 
 

 
 
 

According to the chart above, which car will have the lowest impact on the carbon cycle? 

 

A Car A 

B Car B 

C Car C 

D Car D 
 

 
8 What happens to the nitrogen excreted by animals? 

 

A Nitrates are reabsorbed by the animal. 

B Nitrogen is converted into ammonia. 

C Nitrogen is released back into the environment. 

D Nitrates are converted into proteins. 
 

 

 

 

 

 

 

 

 

 



9 Photosynthesis contributes to the carbon cycle by moving carbon in the way represented 

by which arrow in the diagram provided here? 

 

 

 

 

 

 

 

 

 

A Arrow A 

B Arrow B 

C Arrow C 

D Arrow D 
 

 

10 The nitrogen cycle converts nitrogen between biologically accessible and inaccessible 

forms. There are four major processes in the nitrogen cycle: fixation, ammonification, 
nitrification, and denitrification. Which of the following is NOT true of the role of nitrogen-
fixing bacteria in the movement of matter through different biogeochemical cycles? 

 
A Plants obtain ammonium and nitrates directly from the soil, or from nitrogen-fixing 

bacteria, and convert it into amino acids, nucleic acids, and other complex organic 
 

B When organisms die or expel waste, bacteria break down the organic compounds, 
converting the organic nitrogen back into ammonium, which can be absorbed again by 
plants or converted to nitrates via nitrification. 

 

C Nitrogen is taken in through plant leaves, where bacteria can break down the into 
nitrates, creating an oxygen by-product that plants pass on to animals and other 

producers. 
 

D All the nitrogen found in animals, fungi, and other heterotrophs comes from plants; 

plants are the only multicellular organisms able to convert ammonium and nitrates 
into organic forms of nitrogen. 
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