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Lesson

ASSIGNMENT 
SUMMARY

 Conduct the �eld 
activity: Exploring 
an Ecosystem.

 Answer analysis 
and extension 
questions. 

MATERIALS

 notebook for 
�eld notes

 felt pens or 
colored pencils 
of several colors

 pen or pencil

 4–8 stakes

 string, about 50 
meters

 tape measure or 
meter stick

 �eld guides to 
local insects and 
plants

 camera

Exploring an Ecosystem 
Field Activity4

ecology. Together, they mean “the study of our house or home.” More 
speci�cally, ecology is the study of how organisms interact with each 
other and their environment. So what is this word ecosystem that is in 
the title of this lesson? Can you guess? An ecosystem is all of the living 
things and their physical environment in an area. Ecologists study 
ecosystems! 

In this lesson, you are an ecologist. You are not just walking through 
the area where you may have passed by for years, noting that the grass 
is growing, there are bees in the clover, or the prickly pear cactus is 
blooming. This time you will be making more detailed observations, 
closely observing parts of your environment, with the goal of learning 
more about what is actually going on there.

It doesn’t matter what season it is right now. If it is winter and the 
ground is covered with snow or everything appears “dead,” you can 
still do this activity. You will be revisiting this site two more times 
during the course of the year, and repeating the activity during differ-
ent seasons. This will introduce you to the science of phenology (see the 
de�nition in sidebar), which is a topic of growing interest with climate 
change occurring throughout the world. 

In this activity, you will notice that measurements are in meters. 
Science uses the metric system, so you will be using it throughout this 
course. The metric system is used throughout the world, and it pro-
vides a universally understood language. If you live in the U.S. or a 
country where the metric system is not commonly used, it is time to 
start practicing with it! It will be an advantage to you in the future to 
understand this common language of measurement.
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Learning Objectives
•	 Survey an area of land, documenting the physical features and 

organisms living there.

•	 Create a detailed site map.

•	 Identify possible relationships between the organisms in your 
environment.

Field Activity: Exploring an Ecosystem
Read through the following procedure and assemble your materials 
before you begin. 

MATERIALS 

 notebook for �eld notes

 felt pens or colored pencils of several colors

 pen or pencil

 4–8 stakes

 string, about 50 meters

 tape measure or meter stick

 �eld guides to local insects and plants

 camera

 hand lens  
 
Procedure

1. Find an area where you can mark off a 10 meter x 10 meter site to 
study. Try to choose a place where you are likely to encounter a 
diversity of life. Place one stake at each corner of the site. Use the 
string, looping it around each stake, to connect the stakes, mark-
ing off the boundaries of your site.

2. In your �eld notebook, record the date and the weather when you 
conduct your observations.

3. Examine your site. In your notebook, prepare a site map of the 
physical features of your site. Show the location of streams, 

Ecosystem: a com-
munity of organisms 
and their physical 
environment.

Phenology: from 
the root word pheno 
(appearance) and 
the suf�x logy (the 
study of); the study 
of seasonal changes 
in nature, such as 
plant �owering, 
bird migration, and 
insect emergence, 
especially in rela-
tion to climatic 
conditions. 
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(continued)

puddles, large rocks, sidewalks, trails, etc. Also, indicate the 
direction of any noticeable slope. Be sure to note the dimensions 
of your site on your map.

4. Now create a set of symbols to represent the organisms at your 
site. For example, you may want to use brown circles to represent 
trees, red dots to represent insects, blue triangles to represent 
�owers, green splotches to represent bushes, etc. Include any 
animal burrows, nests, animal droppings, or tracks that you see. 
You can also use shading to represent consistent physical features 
or plant life (such as a sidewalk or grass).

5. Draw your symbols on your site map, showing the relative loca-
tion and abundance of each type of organism. To the side or at 
the bottom of your site map, include a key for your symbols.

6. If you need to make additional notes about the organisms pres-
ent, record them in your notebook. For example, you may want to 
add additional information about the speci�c kinds of organisms 
(e.g. there are three types of moss, or there are several types of tall 
weeds).

7. In your �eld notes, also record observations about what organ-
isms are doing. For example, an insect may be eating on a plant 
leaf, or a lizard could be hiding under a rock. Take additional 
notes about the physical characteristics of your study area, in-
cluding but not limited to the following:

a. Sunlight exposure: How much of the area is exposed to 
sunlight?

b. Rain/precipitation: When was the last recorded rain or snow in 
this area? How much rain was received?

c. Water drainage: Is the area well drained? Does the soil absorb 
any rainfall or irrigation, does it �ow down the slope, or is 
there any standing water?

d. Vegetative cover: How much of the area is covered by 
vegetation, and how much of the soil is exposed?
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e. Maintenance: Is the area maintained? If so, do you know how 
often the area is watered, fertilized, mowed, or treated with 
pesticides?

Credit: Jamie Masthay, Oak Meadow student, 2014

8. Now �nd a 2m x 2m area within your larger site that you would 
like to study in more detail. Stake out this area, and mark the 
boundaries of it with string. Draw the location of this smaller site 
on your larger site map.

9. Trying not to disturb the site, get right down on the ground 
and use your hand lens to inspect the area. Record the types 
of insects, plants, or other features that you see when looking 
close up. 

10. Carefully collect a small sample of soil, and observe it with your 
hand lens. Describe the soil and any organisms you see living in it. 
Is the soil mostly sand, silt, clay, or is it loam? Is there organic 
matter in the soil?

11. Extra credit (optional): Prepare another, more detailed site map of 
your smaller site. Include a key speci�cally for this site.
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12. Take photos of your site, including close-ups of insects or plants 
that you can use to help you with identi�cation later. These 
photos will also give you a comparison for when you revisit this 
�eld activity later in the course.

13. Look around at the area around your site. From a general visual 
survey, are there differences in the physical features or plant/
animal life in the surrounding area compared to your site? Or is 
the entire area fairly uniform? Take brief notes on your observa-
tions; you will be answering this more fully in the analysis below.

Soil Types

Don’t know the difference between sand, silt, and clay? It has to 
do with particle size. Sand is the most coarse, and feels gritty. Clay 
is extremely �ne, doesn’t drain well, and is harder to dig into. Silt is 
between these extremes. Many soils are a mixture of these, which is 
called loam. Loam is the best type of soil for plant growth. You may 
see organic matter (bits of decomposing plant or animal matter) in 
your soil. This is called humus. This image shows you the difference 
between the particle sizes of soil.

Credit: DiscoveryEducation.com
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Analysis
1. Using your �eld guides, identify as many of the plants or animals 

as you can.

2. Using your notes and your site map, prepare a written description 
of your 10m x 10m site. Write one paragraph.

3. Now describe the 2m x 2m site that you studied. Is this site char-
acteristic of the rest of the large site?

4. Write a paragraph describing how your site compares to the area 
around it, as per the observations you noted in #13 above.

Extension 
1. As the seasons change, the types of organisms that live in an area 

are likely to change as well. Predict how your area would change 
in a different season of the year. You will be exploring this later to 
see how accurate you are.

2. Describe at least two interactions between organisms on your site, 
or between an organism and its environment, based on your 
observations.

3. Based on your detailed observations and what you have learned 
about your site, think of a question that you could use for further 
investigation about your site. For example, you may want to 
consider the in�uence of humans (for instance, traf�c or mainte-
nance) on the site; study how two species interact (perhaps a 
predator/prey relationship); explore the effects of physical fea-
tures, such as water or sunlight, on organisms; investigate larger 
animal traf�c through the site; or explore a speci�c aspect of the 
site through the seasons. These are just a few of many possible 
examples! You may want to go “micro” and explore the �ne 
details of a rotting log on the site.

Using the tools for scienti�c investigation that you learned in 
lesson 3, write a description of how you would investigate this 
topic. Please give speci�c details! Examples of details would be 
your times of observation, duration, frequency, etc. Remember, 
your investigation must be replicable. Since you are not required 
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to carry out this investigation, you can craft your investigation to 
use as long a time frame as you want.

Extra credit (optional): This project, and the subsequent visits to your 
site, is an introduction to phenology. If you really want to dig in and 
explore what this science is all about, you would need to make regular 
observations of a speci�c aspect of your site, such as a single plant 
and the area immediately around it, or your 2 meter x 2 meter smaller 
site. You will want to go out at least once a week and take notes on 
what you see, make sketches, and take photos from the same spot. 
This can be an exciting adventure, where you stick with it and continue 
the project throughout the year. If you choose this option, this will 
substitute for the revisiting of this project as explained in lessons 17 
and 30. Please discuss this with your teacher for more information.

This extra credit option opens a great citizen science opportunity: Use 
the data you are collecting to contribute to a citizen science project! 
Visit Nature’s Notebook (https://www.usanpn.org/natures_notebook) to 
see how you can contribute. This is a project that is creating a data-
base of observations throughout the United States that will contribute 
to research, land management decisions, and policy decisions. You will 
see detailed instructions on how to take notes and submit your data. 
If you are not in the U.S., this is still a great website to learn more 
about phenology and tips for doing the extra credit option. 

A final note
When you dismantle your string that marks your site, leave the stakes 
in, if possible, so when you come back to this later in the course (in 
lessons 17 and 30), you will know exactly where your site is. If this is 
not possible, take careful notes or measurements from landmarks, 
trees, etc. This, along with your photos, should help you �nd your site 
again.

Why Does This Matter?
For this lesson, this is a question that you should be able to answer 
yourself! Paying attention to the details required in a careful survey of 
an ecosystem gives you an introduction to the skills needed for science 

https://www.usanpn.org/natures_notebook
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research. Any time you raise your awareness of your surroundings, you 
become more “tuned in” to the world around you. Becoming a “noticer,” 
in the micro and the macro sense, can only help you as you go through 
life. 

Why is phenology important? People who depend directly on the land 
to survive (as opposed to indirectly, which includes all of us), have 
seen changes in seasonal events in recent years because of climate 
change. In the tundra, people depend on the increased mobility that 
the frozen ground of winter provides to travel and hunt. What hap-
pens if winter comes late and leaves early? Different species of animals 
depend on the cycles of other animals for their survival. What if these 
cycles become out of sync because the timing of the seasons is differ-
ent? The more baseline data we can gather about phenology, the more 
we can notice change when it happens, and predict the effects of 
future changes.  

FOR ENROLLED STUDENTS
At the end of this lesson, please send your work from lessons 3 and 4 
to your Oak Meadow teacher. Make sure your submission is organized 
and well-labeled. 

Please submit all parts of this lesson to your teacher. You can either 
scan your handwritten notes, or type them into your Google course 
doc. Include your responses to all procedure, analysis, and extension 
questions, a photo or scan of your site map, and any photos that you 
have taken of your site. If you completed the extra credit assignment  
(a detailed site map of your 2m x 2m site), please include it with your 
submission as well.
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ASSIGNMENT 
SUMMARY

 Read Chapter 2, 
Economics and 
Environmental 
Policy.

 Answer 
comprehension 
questions.

 Answer critical 
thinking 
questions.  

 Choose one or 
more activities to 
complete:

 Activity A: 
Ecosystem 
Services Value 
Survey

 Activity B: Cost/
Bene�t Analysis

 Activity C: U.S. 
Forest Service 
and National 
Park Service

 Activity D: 
Protecting Land 
Assets

Economics and 
Environmental Policy5

We don’t have to sacri�ce a strong economy  
for a healthy environment.

Dennis Weaver, actor, humanitarian, environmentalist (1924–2006)

Another �eld that falls into the array of disciplines that make up 
environmental science is economics, which you will read about in this 
lesson. In fact, ecology and economics are very related—just look at 
the names! Go back to the Invent-a Word activity in lesson 2, and 
notice the word roots from both words that are listed there. Ecology is 
the study of our home, and economics is the system of rules or manage-
ment of our home. In this course, the planet Earth is the home or 
household that we are talking about. More and more these days, it is 
becoming understood that we are all affected directly or indirectly by 
environmental events anywhere in the world. In this lesson, you will 
learn about what goes into policy making at the national and interna-
tional level. If you think about the concept of perspective and the 
questions of the previous lessons, you begin to appreciate that inter-
national cooperation is a huge and remarkable undertaking. We have 
a long way to go, but global communication has come far, and the 
infrastructure is in place for many positive steps in our future. 

A new term to become familiar with as we study how humans bene�t 
from natural resources is ecosystem services. You will see it being used 
throughout the course. Keep this concept in mind as you learn about 
all the processes that occur in nature that bene�t us.
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Learning Objectives
•	 Explain the relationship between economics and the environment.

•	 Relate the concept of values to environmental decision making.

•	 Read about the process of environmental policy in the U.S. and 
globally.

Reading
Read Chapter 2, Economics and Environmental Policy (35–57), in 
your textbook.

Some of this chapter (lesson 2, pages 42–47) discusses the structure 
of the United States government and U.S. environmental policy. If you 
are not a citizen of the U.S., you may skip that section, but you should 
become familiar with the structure of your government and environ-
mental policy in your country. If you are a U.S. citizen, please read the 
entire chapter. No matter where you live, you may still choose project 
options C or D about protected lands in your country or elsewhere.

Comprehension Questions
1. Describe four assumptions of economics and “business as usual” 

that have traditionally had negative outcomes for the 
environment.

2. Relate the concept of the frontier ethic described in “Think About 
It” to the terms anthropocentrism, biocentrism, and ecocentrism that 
you learned in chapter 1 (26). Which of these terms best describes 
the frontier ethic?

3. Cost/bene�t analysis relies on assigning a monetary value to a 
resource or ecosystem service. Why is this often dif�cult?

4. Which international treaty resulted in reversing the destruction of 
the ozone layer? 

5. What is the role of NGOs (non-governmental organizations) in 
shaping policy?

6. Explain, using examples, why international environmental laws are 
needed. You may include the Tijuana River as one of your 
examples. 

Ecosystem services: 
the bene�ts that 
ecosystems provide 
for humans. These 
include services 
such as food, water, 
medicines, minerals, 
energy (things we 
take directly from the 
environment), as well 
as less measurable 
services such as crop 
pollination, nutrient 
cycling, puri�cation 
of water and air, and 
aesthetic, spiritual, or 
recreational services.



Economics and Environmental Policy 

Oak Meadow 33

Lesson 5

(continued)
Think About It

When early European settlers came to North America, they found 
nothing but vast, wide-open country, occupied by relatively few 
native people compared to the population density where they 
came from. The attitude that prevailed was one of “look at all this 
richness, here for the taking!” The settlers quickly moved through 
the land, consuming its natural resources as they went. When one 
area became depleted, they would move westward to conquer new 
frontiers. This attitude is known as the frontier ethic, which assumes 
that the Earth has an unlimited supply of resources, which are 
there for the taking. If the resources run out in one area, more can 
be found elsewhere, or human ingenuity will �nd alternatives. It is 
with this perspective that North America was developed.

The frontier ethic could be linked to other places in the world as 
well. When the British discovered how good sugar was in tea, 
Britain did everything it could to increase the sugar harvest in the 
Caribbean. That meant exploiting slave labor to grow the cane. 
Largely to feed the slaves, almost every last Atlantic cod was 
harvested from one of the richest �sheries in the world. It was said 
that there were so many cod that you could walk on their backs 
across the Atlantic and that we could never run out! Even humans 
were viewed as free for the taking, to be put to use as slaves for 
economic gain. European countries found minerals in Africa, and 
exploited that continent to obtain these resources, expanding their 
political dominion in the process. While the focus in these 
examples might not have been as much on individual growth and 
grati�cation as the westward expansion in North America was, the 
concept is the same. The environment was exploited for human 
gain, and the notion that the resources were unlimited was the 
prevailing attitude. 

Discuss this issue with your family or fellow students. What type of 
ethic do you feel you have? Consider the concept of entitlement. 
Do the people where you live take what they have for granted? If 
you live in a developed country such as the United States, do you 
feel people are evolving to have more of an environmental or 
sustainable ethic as compared to the frontier ethic? Or do you feel 
people view natural resources as free for the taking and unlimited? 
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Critical Thinking Questions
1. Answer questions 2 and 3 in the Quick Lab on page 37. Discuss 

this with your family or fellow students to share ideas. What 
would you do?

2. When manufacturers are forced to pay a “green tax” based on the 
amount of environmental damage they cause, they may try to 
pass this cost to consumers by raising product prices. Given your 
understanding of the way the free market works, and considering 
personal responsibility, do you feel that raising prices is fair? 
Explain your answer.

3. Review comprehension question #3 in lesson 3 of this course, and 
your answer to it. Let’s expand on the scenario: Suppose you now 
know that the �sh are dying because of the acidity in the water. 
With further investigation, it has been determined that the acidity 
is caused by acid rain, which is a result of sulfur dioxide being 
introduced into the atmosphere from coal-burning power plants 
hundreds of miles upwind. Which steps of the environmental 
policy process have already been completed? Describe the steps 
that need to be taken from here to solve the problem. 

Activities
Choose one of the following activities to complete, or do more than 
one for extra credit.

•	 Activity A: Ecosystem Services Value Survey

•	 Activity B: Cost/Bene�t Analysis

•	 Activity C: U.S. Forest Service and National Park Service

•	 Activity D: Protecting Land Assets

Activity A: Ecosystem Services Value Survey
Consider some ecosystem services in your area that are dif�cult to 
assign a monetary value. Perhaps you live near the ocean or the moun-
tains, where the open space and aesthetic beauty are important to 
you. Perhaps there is a reservoir, used for recreation as well as a water 
supply. Maybe there is a park nearby where people go for quiet con-
templation. Maybe you have a small garden or even a window box 
with �owers in it that brings you and your neighbors joy.  
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Come up with two questions you will use to create a survey of at least 
�ve people, to determine how much they value this ecosystem service, 
and which values are important to them. Use some of the values in 
�gure 4 (40) to help you craft your questions. In a third question, ask 
them “How much is it worth to you to keep intact the place that 
provides this ecosystem service? What would you pay?”

This can be done through interview or email, but please use people in 
your own family or community. Note that you may have to explain 
what “ecosystem services” means as you conduct your interviews. 
Prepare a report summarizing your results. Include your questions in 
your report.

Activity B: Cost/Benefit Analysis
Imagine that you live in a town with a coal-�red power plant nearby. 
Many people are employed at the power plant and at a nearby coal 
mine. A neighboring county is building a wind farm to generate elec-
tricity. The wind farm will be operational in a few years. The town 
council has raised the question of whether the existing coal power 
plant should be closed, as the wind farm will produce as much or 
more electricity. Part of the cost/bene�t analysis will be considering 
market values as well as non-market values in order to make a wise 
decision. Using the following list of values, discuss how each applies to 
this situation by writing one or two sentences for each value. Be sure 
both the wind farm and the coal power plant/mine are included in 
your discussion. Values that are not de�ned in the textbook are de-
�ned here: 

•	 economic: the gain or loss of money or jobs

•	 aesthetic

•	 environmental: the protection of natural resources

•	 educational

•	 cultural

•	 scienti�c

•	 health: the maintenance of human health

•	 ethical/moral: what is right or wrong? 
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Activity C: U.S. Forest Service and National Park 
Service
In the United States, the early 1900s brought on some policies, in-
spired by early conservationists, that resulted in a system of protected 
lands that have served as a model for the rest of the world. These 
systems are run by the National Park Service and U.S. Forest Service. It 
can be confusing to understand the difference between a national 
forest and a national park. Sometimes we want to lump them both 
together. They are very different!  

Learn about these two types of land assets that belong to all the 
people of the United States. Research the difference between these 
two agencies. What kinds of protections do each provide for their 
lands? What uses are allowed on each? What department of the 
federal government oversees each agency? Write one page. Include a 
picture or drawing of the emblem of each agency in your report.

Activity D: Protecting Land Assets
If you live in a country other than the United States, or if you would 
like to learn about another country of your choice, research what 
agencies or divisions of the government exist to protect lands, pro-
mote conservation, or regulate land use. Many countries throughout 
the world have a national park system. Are there national parks in your 
country? If you live there, have you been to any of them? What is the 
level of protection that they provide? What kinds of uses are allowed 
in the parks? Are they available for anyone to enjoy? Are there new 
parks being proposed? Educate yourself on this topic, and write one 
page.

Why Does This Matter?
You may have felt that some of the material in this chapter was rather 
intense, and it didn’t stick well in your brain. That’s okay; just be 
aware that the information is here. Now you know where to go if you 
want to brush up on how environmental policy is shaped. To make 
positive changes in the world, knowing the basics of how things work 
is essential. Understanding how tricky it is to assign monetary values 
to things like clean air or a beautiful view might help to build new 
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respect for those courageous and tenacious individuals who have 
helped shape environmental policy, past and present. In future lessons 
we will learn more about some of these amazing people, such as 
Rachel Carson, Theodore Roosevelt, David Brower, Waangari 
Maathai, and many more. It is through the action of individuals that 
come together for a common purpose that changes are made. It is at 
the local level, in small neighborhoods like yours, where changes are 
started.  

FOR ENROLLED STUDENTS
You will be submitting this lesson’s work to your Oak Meadow teacher 
after you complete lesson 6.   
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