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The Alaska Pollock System 
 

For use with Fish Watch at www.fishwatch.gov 

Focus 
 Systems and sustainability 

Focus Questions 
 What is a system? 
 What are the elements, boundaries, inputs and outputs of an Alaska 

pollock system?   
 How is sustainability an integral piece of the balance of the Alaska 

pollock system? 

Learning Objectives 
 Explain the concept of systems, specifically the Alaska pollock system.   
 Describe the relationship between systems and sustainability.   

Background Information 
In this lesson, students will learn about the Alaska pollock and the system in 
which it lives. 
 
“Sustainable seafood is a hot topic these days. “Sustainability” is based on a 
simple principle: meeting today’s needs without compromising the ability of 

Fish Watch Lesson Plans

Grade Level 
9-12 

Materials 
• 1 fish bowl and all the necessary 

parts for a fish bowl system (live 
goldfish, pebbles, fish food, plants, 
water, etc.) 

• Copies of handouts included in 
lesson 

• Chart paper and markers (or 
projector screen and projector) 

• Markers/colored pencils 
• Computers with Internet access 

Audio/Visual Materials 
• Projector  
• Computers (one for each pair of 

students) 
 
Teaching Time 
Two to Three 45-minute class periods  
 
Seating Arrangement 
Students sitting in pairs     

Key Words 
• Sustainability  
• System 
• Boundaries 
• Inputs/Outputs 
• Elements 
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future generations to meet their needs; for example, using a resource but 
leaving some for the future. In terms of seafood, this means catching or farming 
seafood responsibly, with consideration for the long-term health of the 
environment and the livelihoods of the people that depend upon the 
environment. For example, U.S. seafood is wild-caught and farm-raised under 
strict regulations that work to keep the environment healthy, the fish 
populations thriving, and our seafood industry on the job.” 
(www.fishwatch.gov)  

The Alaska pollock fishery is one of the largest, most valuable fisheries in the 
world. It is one of first U.S. fisheries to be managed with catch shares and is 
often considered one of the best managed fisheries in the world. This has not 
always been the case though - in the early 1990s, there were too many boats 
fishing for available Alaska pollock and other North Pacific groundfish. When 
the fishing season started, individual vessels would race to catch as much 
pollock as quickly as possible to maximize their share of the allowed pollock 
catch. This resulted in an inefficient, unsafe fishery that wasn’t very profitable. 
To fix these issues, managers limited the amount of vessels that could fish for 
pollock, eliminating a number of large catcher-processor vessels from the fleet. 
The remaining vessels were able to join “fishing cooperatives.” Cooperative 
members not only manage their share of the pollock catch among themselves 
but also agree on how their cooperative will meet other management goals such 
as reducing bycatch. Fishing in cooperatives has slowed the pace of the fishery 
which has had both environmental and socioeconomic benefits – improved 
fishing practices, reduced impact on other species, made better use of the catch 
(in terms of pound of product sold per pound of fish caught), increased value of 
the catch, and improved safety.  

The Alaska pollock fishery is also great example of science-based, adaptive 
management at work. Every year, managers adjust the amount of Alaska 
pollock fishermen can harvest according to pollock population levels and other 
factors, such as the overall limit on groundfish catch for the eastern Bering Sea 
and Aleutian Islands regions. This means that if scientists find that the 
population has dipped below its target level, managers reduce the amount that 
fishermen are allowed to harvest to bring the population back to the target level. 
As the population grows above target levels, managers will raise the amount 
fishermen can harvest. Scientifically trained observers closely monitor catches 
to ensure that limits of pollock (and other species incidentally caught in the 
pollock fishery) are not exceeded. Source:  www.fishwatch.gov   

Learning Procedure 
 
1. Pre-Assessment:  What is a system?  Ask students to complete the pre-

assessment handout.  Allow 10-15 minutes for completion.  When finished, 
allow students to share their thoughts and ideas on systems.   
   

2. Use the goldfish bowl as a model of a system. Examine the concept of 
systems and introduce the essential understandings about systems.  
 
“A System is a collection of things and processes that interact with each 
other and together constitute a meaningful whole.  Examples from the 
realm of science include atoms, chemical reaction systems, individual cells, 
organs, organ systems, organisms, ecosystems, solar systems, the banking 

National Science Education 
Standards  
Grades 9-12 

Content Standard C: Life 
Science 
• Interdependence of 

organisms/ecosystems 
• Matter, energy and organization in 

living systems 
 

Content Standard F: Science in 
Personal and Social Perspectives 
• Environmental Quality 

 
 

Ocean Literacy Essential 
Principles 
Essential Principle 6 
The ocean and humans are 

Fundamental Concept b   
From the ocean we get foods, 
medicines, and mineral and energy 
resources.  In addition, it provides 
jobs, supports our nation’s 
economy, serves as a highway for 
transportation of goods and people, 
and plays a role in national security. 

 
Fundamental Concept e   

Humans affect the ocean in a 
variety of ways.  Laws, regulations 
and resource management affect 
what is taken out and put into the 
ocean.  Human development and 
activity leads to pollution (point 
source, non-point source, and noise 
pollution) and physical 
modifications (changes to beaches, 
shores and rivers).  In addition, 
humans have removed most of the 
large vertebrates from the ocean. 
 

Fundamental Concept g   
Everyone is responsible for caring 
for the ocean.  The ocean sustains 
life on Earth and humans must live 
in ways that sustain the ocean.  
Individual and collective actions are 
needed to effectively manage 
ocean resources for all. 
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system, transportation systems, and so on.  All systems share certain 
properties. 
 
Systems Generalizations: 

 Systems have identifiable elements 
 Systems have definable boundaries 
 Most systems receive input in the form of material or 

information from outside their boundaries and generate 
output to the world outside their boundaries. 

 The interactions of a system’s elements with each other 
and their response to input from outside the system 
combine to determine the overall nature and behavior of 
the system.” 

 
Source:  William and Mary Center for Gifted Education Chesapeake Bay Unit 
www.amazon.com/The-Chesapeake-Bay-Problem-Based-Unit/dp/0787225185  

 
3. Looking at an empty fishbowl, describe a boundary and ask what the 

boundary would be for some fish living together in the bowl.  
 

4. Have a student pour some water into the fishbowl and ask if the boundary 
for where the fish might live has changed. 
 

5. Add more water until the bowl is full and ask again about the changing 
boundary.  Is any part of the fishbowl constant?   
 

6. Add fish and discuss the elements in a system of fish living together in the 
fishbowl.   
 

7. Describe input (e.g. light, food) and output (e.g., dirty water) of a fishbowl 
system.   
 

8. Talk about interactions (e.g., fish and plants, light and plants, fish and food) 
within a fishbowl system.  
 

9. Provide situations that would put stress on the system:  if there were six 
goldfish in the bowl, or if insufficient food were added to the system or if a 
pregnant guppy were added, but no additional food.  What would happen to 
the system elements, input, output and interactions in those cases?  
Introduce the idea of natural regulation in the system (that the amount of 
oxygen regulates the number of fish). 
 

10. As you are discussing the Goldfish Bowl system, students can make notes 
about systems and the examples given about the goldfish system on The 
Goldfish Bowl handout. 
 

11. Once they have completed the Goldfish Bowl system activity, ask students 
in small groups to come up with several examples of a system. Then have 
them categorize their examples and discuss. 
 

12. Ask students to think of examples of non-systems – (ie: a pencil, a shoe, a 
noodle.) 
 

13. Revisit the generalizations about systems outlined above. 
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14. Have students work in pairs and provide them access the Internet.  Students 

should go to www.fishwatch.gov to learn about sustainability.  Refer them 
to the Glossary for the definition of “sustainable.”  They can also visit 
“Choosing Sustainable” from the Buying Seafood tab.  Encourage students 
to continue to explore the Fish Watch site to learn as much about 
sustainability as possible. 

 
15. Students will now begin to learn about the Alaska pollock and its system.  

Students should visit NOAA’s FishWatch website: www.fishwatch.gov to 
find information about Alaska pollock.  Students can also go to the Marine 
Conservation Alliance website to view a video about sustainability: 
www.youtube.com/watch?v=6X1MZwaWsF8  Sea Facts: Sustainable 
Ecosystem Management – The Alaska Pollock Example   

 
16. Students should complete the Systems Parts Chart with their partner while 

they are researching.  Discuss the responses as a whole class upon 
completion of the research.   
 

17. Students should re-visit their Pre-Assessment and write a response about 
what they have learned about systems and the Alaska pollock species. 
 

18. Conduct a class discussion about the importance of sustainability and why 
it is an integral part of the balance of a system.   

The Bridge Connection 
www.vims.edu/bridge 
Under Ocean Science Topics, click on Human Activities, then 
Environmental Issues, then Policy, Sustainability, or Conservation.  

 
The “Me” Connection 

Ask students to identify systems that they are part of.  Have them also 
discuss what they can do to promote sustainability in their community.   

 
Connections to Other Subjects 

English/Language Arts/Social Studies 

Evaluation 
The Systems Parts Chart can serve as an assessment piece.  Additionally, 
students’ reflections on their pre-assessment can be the post-assessment for 
this lesson.   

 

Extensions 
1.Write a letter to local seafood restaurants explaining the importance of 
maintaining sustainability of pollock.   

 2. Using a drawing software or large drawing paper, students can draw a 
picture to illustrate the Alaska pollock system. 

Additional Resources 
NOAA Fisheries Fish Watch   
www.fishwatch.gov 
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NOAA Fisheries Service  
www.nmfs.noaa.gov  
 
NOAA Marine Fisheries Service – Alaska Regional Office 
www.alaskafisheries.noaa.gov/ 

NOAA Fisheries – Office of Sustainable Fisheries 
www.nmfs.noaa.gov/sfa/sfweb  

NOAA Fisheries Office of Science and Technology Stock Assessments 
www.st.nmfs.noaa.gov/StockAssessment/StockAssessment.html 
 
Genuine Alaska Pollock 
www.alaskapollock.org/sustainabilityIndustry.html  

 
 



PreAssessment:  What is a System? 

 
What is a system? Examples of systems… 

 
 
 

 
 

What is not a system? How is the Alaska pollock a part of a 
system? 

 



The Goldfish Bowl 
 
Name: _____________________________________________ 
 

Using the goldfish bowl diagram below, draw and label the elements, inputs, and outputs of the 
goldfish bowl system.  Be sure to place them in the correct location in the system.  Then label the 
boundaries of the goldfish bowl.   

 
What are some interactions that happen in this system? 
 
 
 
 

 



 
Systems Parts Chart 

 
1. What are the boundaries of the Alaska pollock system?   

 
 
 
 
 
 

2. List some important elements of the system. 
 
 
 
 
 
 

3. Describe inputs into the system.  Where do they come from? 
 
 
 
 
 

4. Describe outputs from the system.  What part(s) of the system produce them? 
 
 
 
 
 

5. Describe some important interactions: 
a. Among system elements 
 
 
 
 
 
b. Between system elements and inputs into the system. 

 
 
 
 

6. What would happen to the system if the interactions in 5a could not take place?  In 5b? 



 

Systems Parts Chart 
POSSIBLE ANSWERS 

 
1. What are the boundaries of the Alaska pollock system?   

Deep water in the Northern Pacific ocean and the Bering Sea 
 

2. List some important elements of the system. 
 

 Ocean water, zooplankton, smaller fish, juvenile pollock, Stellar sea lions, sea birds 
 

3. Describe inputs into the system.  Where do they come from? 
 Fishing vessels 
 trawlers 
 nets 
 Bait fish 
 Sunshine 

 
4. Describe outputs from the system.  What part(s) of the system produce them? 

 Alaska pollock  
 Other fish 

 
5. Describe some important interactions: 

a. Among system elements 
 Juvenile pollock eat zooplankton, adult pollock eat fish and juvenile 

pollock  
 Stellar sea lions eat pollock 

 
b. Between system elements and inputs into the system. 

 Fishermen fish pollock and remove them from the system. 
 Environmental changes can have a huge impact on quantity of pollock 

each year. 
 
6. What would happen to the system if the interactions in 5a could not take place?  In 5b? 

 Sustainability of pollock would be in danger.  Overfishing or overfished populations 
would occur.  Other fish populations might be too abundant.   

 


