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OUR NEARBY ECOSYSTEM (MODIFIED FOR ADEED)

Overview:
In this 4-5 day investigation, students prepare for fieldwork and then go into the field to practice and apply 
some of the skills and knowledge that they developed while solving the sea otter mystery. Depending on local 
opportunities, the field trip may take the form of an ecosystem mapping exercise, a river or stream walk, or a 
coast walk survey. Students return to the classroom to analyze and share their data after the field trip.

(Note: This is the fourth investigation from the science unit “The Case of the Missing Sea Otter.” Online investigation 
can be found at http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-4.html)

Essential Question:
In what ways are organisms in aquatic environments connected to each other?

Enduring Understandings:
•	 Organisms in aquatic habitats interact with and depend on one another in various ways.
•	 An ecosystem is a community of living things with its physical environment, functioning as a unit.
•	 Science is a way to help us study the many connections in our world.

Targeted Alaska Content Standards: 
Science
[4] SA1.2 The student develops an understanding of the processes of science by observing, measuring and 

collecting data from explorations and using this information to classify, predict, and communicate.
[4] SA2.1 The student will demonstrate an understanding of the attitudes and approaches to scientific inquiry by 

supporting their ideas with observations and peer review. (L)
[4] SA3.1 The student demonstrates an understanding that interactions with the environment provide an 

opportunity for understanding scientific concepts by identifying the local limiting factors (e.g., weather, 
human influence, species interactions) that determine which plants and animals survive. (L)

[4] SC3.1 The student demonstrates an understanding that all organisms are linked to each other and their 
physical environments through the transfer and transformation of matter and energy by identifying 
examples of living and non-living things and the relationship between them (e.g., living things need water, 
herbivores need plants).

Materials:
•	 Field Etiquette Handout Image
•	 Box or bag and common items for grab bag
•	 One quadrat per student
•	 Rulers
•	 Measuring tape
•	 Hand lenses
•	 Student Handouts
•	 Field Etiquette Handout (http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade4/tidepool-

etiquette.pdf )
•	 Bag or box
•	 Grab bag items: boot, hat, piece of litter, shell, rock, toy shovel, plastic toy crab or substitute
•	 Quadrats—1 per student group (http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade4/

quadrat.pdf )
•	 Rulers
•	 Measuring tape
•	 Hand lenses
•	 Facility/Equipment Requirements  
•	 Aquatic field site—beach, riverbank, or pond
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Teacher Background Information:
An ecosystem is made up of plants, animals (including humans), microbes, and physical environmental features 
that interact with one another. Ecosystems are dynamic and interconnected, both by the physical environment 
(e.g., currents transporting larvae from one part of the ecosystem to another) and by biological interactions (e.g., 
kelps or creating habitat or predators consuming prey).

Ecosystems come in many sizes, often with small ecosystems nesting inside of larger ones. For example, a kelp 
forest represents a small habitat ecosystem nested within a large ecosystem connected by the Alaska Coastal 
Current. Large ecosystems contain multiple habitats such as sandy beaches, rocky beaches, kelp forests, or pelagic 
habitat.

(The Beaufort Sea, the Eastern Bering Sea, the Chukchi Sea, and the Gulf of Alaska are recognized as Large Marine 
Ecosystems among 10 within the U.S. Exclusive Economic Zone.)

The story begins with biologist James Estes being surprised by the results of his sea otter survey of an area in the 
Aleutian Islands that he has been studying for 15 years. The numbers of otters he sees are far less than in previous 
surveys. What has happened to the missing otters is a mystery.

Dr. Estes was surprised by the obvious decline in numbers because he had previously studied the sea otters when 
populations were expanding. Sea otters disappeared from much of their range from the Aleutians to California as 
a result of the fur trade during the late 18th and the 19th centuries. Several small remnant populations remained, 
however, in the Aleutians. These populations reproduced rapidly and eventually recolonized all of the available 
habitat around the islands.

Prior Student Knowledge:
1. Sampling experience from Investigation 2.

2. Ability to work in small groups.

3. Knowledge of how to draw a “map view.”

Activity Preparation:
1. Read through instructions and background material.

2. Make overhead transparencies or prepare to project digital images.

3. Copy student handouts.

4. Put a piece of masking tape on each “stomach” (plastic bag) so that the bottom edge of the tape is 1½ 
inches from the bottom of the bag.

5. Teacher’s Background (http://seagrant.uaf.edu/marine-ed/curriculum/component/content/53.
html?task=view) and Resources (http://seagrant.uaf.edu/marine-ed/curriculum/component/content/54.
html?task=view).

6. Teacher Background for Investigation 3 (http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/
investigation-3/teacher-background.html?task=view).

7. Some vocabulary words to know: Conference, Etiquette, Quadrat, Random, Sampling, and Names of local 
plants, animals and features

Lesson Credit:
The Case of the Missing Sea Otter curriculum, published by Alaska Sea Grant College Program, University of 
Alaska Fairbanks. ©2007 Alaska Sea Grant. Reproduced with permission from Kurt Byers, Education Services 
Manager, NOAA Alaska Sea Grant College Program, University of Alaska Fairbanks.
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The Alaska Sea Grant College Program at the University of Alaska Fairbanks helps ensure the vitality of Alaska’s 
marine resources and communities through research, education and extension. In addition to the complete 
Alaska Seas and Rivers curriculum, Alaska Sea Grant has many books, brochures, posters, and videos about 
Alaska’s seas and coasts that teachers, students, and parents can enjoy. Visit the Alaska Sea Grant online 
bookstore at www.alaskaseagrant.org. 
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Activity 1 (one 25-minute class period)

Focus Question: What are the elements of this aquatic ecosystem?

Procedure:

Engagement (1 - 2 class periods):
1. Brainstorm what students may find on the field trip. Talk about ideas, questions, predictions of what lives 

there. Discuss what creatures may be a part of this ecosystem, and make a list of potential living creatures to 
count and on which to collect data.

2. Remind students of the “e” activity that they did in investigation 2, and tell them they will be doing some 
sampling on the field trip. Talk with students about the selection of sampling locations.

3. Why would scientists choose random locations instead of just picking a place that looks good? (Otherwise 
they might pick a place with unusual abundance or a place that is easy to count, and their data might not be 
accurate.) One way to select random sites is to toss the quadrat and count wherever it lands.

4. Why is it important to take more than one count? (It is important to have at least three different counts of 
each thing that you are sampling because each count is such a small sample of the larger area you are trying 
to describe.)

5. Discuss the importance of the aquatic ecosystem to people in your area, and field-trip etiquette (see http://
seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-4/67.html?task=view).

Exploration (1 extended session):
Part 1 (45 minutes)

6. Allow students time to freely explore the field site for the first half hour after they arrive. Then come back 
together and draw a map of the field site (beach, river, pond) in science notebooks (http://seagrant.uaf.edu/
marine-ed/curriculum/science-notebooks.html).

Part 2 (60 minutes)

7. Discuss what the students saw. Explain that they will do some counts, using a quadrat, in small groups at 
different parts of the beach (or river bank, pond, etc.). Each group will have the opportunity to report to the 
whole group in a scientific conference after they get back to the school. They will have time to explore all 
quadrats after the count.

8. Generate questions that will stimulate counting or comparing (i.e., how many urchins will I find in a 
tide pool?, how many rocks bigger than a fist will we find on each part of the riverbank?). Agree on the 
question(s) to be answered and the item(s) to be counted. Create a data table in notebooks.

9. Choose and assign sampling areas as randomly as possible. If possible, each student group should count 
one thing in three different locations in a random manner by tossing the quadrat over their shoulder. 
However, if time is an issue, you might assign three different groups to take one count each of the same 
thing using the same method to set the quadrat count area.

10. Conduct the counts, using a quadrat, and record data in notebooks.

Part 3 (20 minutes)

11. When counts are completed, each student should use a hand lens to draw a closeup of one organism in the 
ecosystem.

12. Allow students to rotate to different quadrats and observe.
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Explanation (1 - 2 class periods):
13. Students come back to the classroom and share findings from their quadrat counts and observations.

14. Data from the three (or more) sampling locations should be averaged.

15. Gather students together for a “scientific conference.” Students will act as the groups of “scientists” who 
will report on their findings to the rest of the group. It is fun if the teacher and any assistants can be quirky 
conference reporters during this conference, so that key questions can be asked to the scientists: “How did 
you come up with these findings?” and, to a member of the “audience”: “How would you have gone about 
answering this question?” In particular, it is key to prod students to ask and answer their own questions 
about the data they are collecting. Why might community members be interested in learning about our 
data?

16. This activity helps to emphasize that scientists are just everyday people who have questions and try to get 
the answers to them. It also emphasizes that sometimes you can begin with a hypothesis, and over time 
the hypothesis can change with more observation or knowledge, because oftentimes it happens during 
the activity itself. You can also stress the importance of sharing scientific knowledge within, not only the 
scientific community, but also with the entire community.

Extension (Application): (30 minutes)
17. Analyze the data that the groups presented. What do we know about our ecosystem that we didn’t know 

before? What are some ways we observed that different elements of this ecosystem are interconnected? 
How do they depend on each other?

Evaluation:
18. Formal Evaluation will be done at the end of the unit.


