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This 4ÅÁÃÈÅÒȭÓ 'ÕÉÄÅ ÔÏ $ÉÖÉÎÇ )ÎÔÏ /ÒÅÇÏÎȭÓ +ÅÌÐ &ÏÒÅÓÔÓ was developed to 

support teachers of Grades 6-8. The enclosed materials could also be adaptable 

for older or younger students.  

This guide contains supporting information and resources to answer 3 Driving 

Questions, plus an Introductory Activity, Wrap-Up and Reflection Activities, and 

supporting materials for a field trip to Oregon Coast Aquarium. You will find 

background information, step-by-step instructions for activities, tips for 

successful teaching, and more. We also provide resources to help you build 

your content knowledge and find additional activities and materials. This Guide 

is designed to be interactive, with embedded links you can easily access for 

more information throughout. A digital version of this document is available at 

aquarium.org/education/teacher-resources/.  

We hope you find this Guide helpful and that you enjoy engaging your students 

in the science and wonder of kelp forestsȦ 0ÌÅÁÓÅ ÄÏÎȭÔ ÈÅÓÉÔÁÔÅ ÔÏ ÃÏÎÔÁÃÔ ÏÕÒ 

Teacher Programs Manager (listed below) with questions or comments, or for 

additional support and resources. 

 

Sara Roberts 

Teacher Programs Manager 

Oregon Coast Aquarium 

Sara.ShawRoberts@aquarium.org 

541-867-3474 ext. 5317 

 

 

http://aquarium.org/education/teacher-resources/
mailto:Sara.ShawRoberts@aquarium.org
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Local connections 

Though invisible to most people without a boat or SCUBA gear, kelp forests are a dominant 

ÅÃÏÓÙÓÔÅÍ ÁÌÏÎÇ ÍÕÃÈ ÏÆ /ÒÅÇÏÎȭÓ ÃÏÁÓÔÌÉÎÅȢ 4ÈÅÓÅ ȰÕÎÄÅÒ×ÁÔÅÒ ÆÏÒÅÓÔÓȱ ÐÒÏÖÉÄÅ ÆÏÏÄ ÁÎÄ 

shelter to thousands, if not millions of species. They are oases of life and productivity in the 

ecological desert that is the open ocean. Aside from the important role it plays in marine 

ecosystems, kelp is also harvested and used by people as a direct food source and as a 

thickening product in foods, bath products, and cosmetics. Kelp beds are also important to 

both commercial and recreational fisherman due to the number and diversity of fish which 

live in these habitats. These commercially-fished species contribute millions of dollars per 

year to our economy. 

Next Generation Science Standards 

The Next Generation Science Standards (NGSS) emphasize hands-on, student-driven 

investigation, and a systems approach to learning that spans the bridge between nature, 

science, and people.  

There are a number of NGSS Performance Expectations which are supported by this 

curriculum. See the first page of each activity for a list of NGSS Performance Expectations 

aligned to that activity.  Depending on how you adapt these activities, you may be meeting 

additional standards - check out the NGSS website to browse by topic and grade level. 

The Three Dimensions of the NGSS include Science and Engineering Practices, which real 

professionals in those fields must use in their work; Disciplinary Core Ideas, which are 

content knowledge benchmarks related to the various sciences; and Cross-Cutting Concepts, 

which are big ideas about how the world works. This unit addresses the following areas: 

NGSS THREE DIMENSIONS ALIGNED TO THIS UNIT 

Science & Engineering Practices Disciplinary Core Ideas Cross-Cutting Concepts 

Asking questions/defining 
problems 

Analyzing and interpreting data 

Constructing explanations and 
designing solutions 

Obtaining, evaluating, and 
communicating information 

From molecules to 
organisms: structures and 

processes 

Ecosystems: interactions, 
energy, and dynamics 

Biological evolution: unity 
and diversity 

Earth and human activity 

Patterns 

Cause and effect 

Systems & system 
models 

Energy and Matter 

Structure and Function 

Stability and Change 

https://www.nextgenscience.org/
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Common Core for Math, Literacy, and Social Science 

Common Core State Standards (CCSS) for multiple subjects can easily be incorporated into a 

kelp forest unit, even if your emphasis is on science. Adding exercises that involve reading, 

writ ing, math, history, and civics will give students a more meaningful understanding of the 

content. This type of interdisciplinary teaching has also been proven to help information 

ͼÓÔÉÃËȱ ÍÕÃÈ ÍÏÒÅ ÅÆÆÅÃÔÉÖÅÌÙȢ Throughout this Guide, we have included activities and 

exercises that help meet the CCSS for Grades 6-8. Just as with the NGSS, we encourage you 

to consult the Oregon Common Core Standards to check exactly which standards you may 

be addressing with your particular kelp forests unit. 

Ocean Literacy 

Ocean Literacy is ÁÎ ÕÎÄÅÒÓÔÁÎÄÉÎÇ ÏÆ ÔÈÅ ÏÃÅÁÎȭÓ ÉÎÆÌÕÅÎÃÅ ÏÎ ÙÏÕȟ ÁÎÄ ÙÏÕÒ ÉÎÆÌÕÅÎÃÅ ÏÎ ÔÈÅ 

oceans. This includes knowledge of fundamental ocean concepts, the ability to communicate 

about the oceans in a meaningful way, and the power to make informed and responsible 

ÄÅÃÉÓÉÏÎÓ ÒÅÇÁÒÄÉÎÇ ÔÈÅ ÏÃÅÁÎ ÁÎÄ ÉÔÓ ÒÅÓÏÕÒÃÅÓȢ )Î ÔÈÅ ÅÁÒÌÙ ΤΡΡΡȭÓȟ ÓÔÁËÅÈÏÌÄÅÒ ÇÒÏÕÐÓ 

from across the country worked together to produce a Framework for Ocean Literacy for 

Grades K-12, identifying the most important concepts one should understand to be an ocean 

literate citizen. There are Seven Essential Principles of Ocean Literacy: 

1. The Earth has one big ocean with many features. 

2. The ocean and life in the ocean shape the features of Earth. 

3. The ocean is a major influence on weather and climate. 

4. The ocean makes Earth habitable. 

5. The ocean supports a great diversity of life and ecosystems. 

6. The ocean and humans are inextricably interconnected. 

7. The ocean is largely unexplored. 

Each Ocean Literacy Essential Principle has several Fundamental 

Concepts, which outline more specific learning goals. The 

Framework also includes a Scope and Sequence for Grades K-12, 

which shows how to most effectively address concepts at each 

grade band. Each activity in this curriculum is aligned with one or 

more Essential Principles and Fundamental Concepts of Ocean 

,ÉÔÅÒÁÃÙȠ ÓÅÅ ÔÈÅ ȰÁÌÉÇÎÅÄ ÓÔÁÎÄÁÒÄÓȱ ÓÅÃÔÉÏÎ ÏÆ each activity for 

details.  

http://www.ode.state.or.us/search/page/?id=3566
http://oceanliteracy.wp2.coexploration.org/ocean-literacy-framework/?page_id=164
http://oceanliteracy.wp2.coexploration.org/ocean-literacy-framework/?page_id=164
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Environmental Literacy 

/ÒÅÇÏÎȭÓ environmental resources serve as a foÕÎÄÁÔÉÏÎ ÏÆ ÏÕÒ ÓÔÁÔÅȭÓ ÅÃÏÎÏÍÙ and have 

created a dynamic heritage, one that we want to ensure and sustain for generations. 

0ÒÅÐÁÒÉÎÇ /ÒÅÇÏÎȭÓ ÃÈÉÌÄÒÅÎ ÔÏ ÐÒÏtect this valuable legacy and to understand their 

relationship to it is challenged by the fact that many of our youth are utterly disconnected 

from the natural environment. To create a sustainability-minded citizenry, we must instill an 

environmental ethic from a young age. In Oregon, environmental literacy is defined by the 

Oregon Environmental Literacy Plan (OELP). This plan was generated by a diverse task force 

created by the No Oregon Child Left Inside Act (HB 2544) in 2010.  

Environmental literacy is defined as ÁÎ ÉÎÄÉÖÉÄÕÁÌȭÓ ÕÎÄÅÒÓÔÁÎÄÉÎÇȟ ÓËÉÌÌÓ ÁÎÄ ÍÏÔÉÖÁÔÉÏÎ ÔÏ 

make responsible decisions that considers his or her relationships to natural systems, 

communities, and future generations.  

OELP goals addressed by this curriculum include: 

ü Understand the dynamics of systems and change 

ü Recognize the need for diversity in all systems 

ü Demonstrate love and respect for nature 

ü Participate as active, informed members of their local and global communities 

ü Strive to envision the features of a sustainable future 

ü Become applied, lifelong learners 

 

 

http://www.ode.state.or.us/gradelevel/hs/oregon-environmental-literacy-plan.pdf
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By the end of this unit, students will be able to: 

ü Recognize what makes Oregon kelp forests special 

ü Understand the interconnections within a kelp forest food web 

ü Explain why sea otters are important for healthy kelp forests 

ü Identify issues facing kelp forests and how people can help mitigate these issues 

These goals will be achieved through hands-on investigation of three Driving Questions: 

1. How do living and non-living factors interact in a kelp forest? 

2. (Ï× ÈÁÖÅ /ÒÅÇÏÎȭÓ ËÅÌÐ ÆÏÒÅÓÔÓ ÃÈÁÎÇÅÄ ÏÖÅÒ ÔÉÍÅȩ 

3. How can we take care of kelp forests? 

4ÈÉÓ 4ÅÁÃÈÅÒȭÓ 'ÕÉÄÅ ×ÁÓ ÄÅÓÉÇÎÅÄ to support the ideals of Project-Based Learning. Project-

Based Learning, also known as PBL, is a teaching method in which students are engaged 

throughout a curriculum by a meaningful question to explore, a real-world problem to solve, 

or a challenge to design or create something. Students practice inquiry by developing their 

own questions and determining how to answer them. At the conclusion of a PBL unit, they 

demonstrate their learning through the creation of high-quality products and presentations 

of their work to others.  

While this curriculum is not a complete PBL unit, it could easily be extended into a longer 

project in which students investigate the Driving Questions as part of the bigger picture. To 

generate a true PBL unit, you can use the above Driving Questions to provide background 

and context within a larger, authentic question, such as what would the impacts be of re-

introducing sea otters in Oregon? Or, what can we as middle school students do to protect local 

kelp forests? The key to a good authentic question is that it has local application, is open-

ended, and can yield an impactful product or presentation at the end. This Resources Page is 

a great place to start, or contact the Oregon Coast Aquarium Teacher Programs Manager 

Sara Roberts at sara.shawroberts@aquarium.org for PBL guidance and support. 

http://www.bie.org/
http://www.bie.org/resources
mailto:sara.shawroberts@aquarium.org
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Time requirements 

This guide contains supporting background information and materials for 3 Driving 

Questions ɉ$Ȣ1ȢȭÓɊ, an Introductory Activity, Wrap-Up and Reflection Activities, and a field 

trip to Oregon coast Aquarium. Each of these is designed to accommodate 1-2 typical class 

periods of 50 minutes each. Assuming you follow the curriculum as written, you can expect 

this entire unit to take two school weeks, or between 8-9 class periods. If your time is 

limited, you may also choose to use only one or two of the enclosed activities. If you choose 

to use this curriculum as an accompaniment to a Project-Based Learning unit, it will require a 

longer time commitment ɀ anywhere between two weeks and two months, with these 

investigations interspersed with your PBL work time. 

Teaching sequence 

In general, this guide was designed to be followed as written; that is, the investigations are 

provided chronologically. Of course, due to time and resource availability and field trip 

ÓÃÈÅÄÕÌÉÎÇȟ ÙÏÕ ÍÁÙ ÁÌÓÏ ÃÈÏÏÓÅ ÔÏ ȰÊÕÍÐ ÁÒÏÕÎÄȱ ÁÓ ÁÐÐÒÏÐÒÉÁÔÅȢ The activities were 

designed to be implemented in the classroom before your field trip to Oregon Coast 

Aquarium (and the beach, if desired). Regardless of when your field trip occurs, we 

encourage you to generally follow the 3 Driving Question investigations in the order they are 

provided. This sequence was specifically designed to build student inquiry, from specific 

knowledge, to broader understanding, and finally to genuine care and concern for kelp 

forest ecosystems. 

Suggested timeline 

DAY 1: Introductory Activity: Kelp is All Around 

DAYS 2-3: D.Q. 1: How do living and non-living factors interact in a kelp forest? (Activity: 

Underwater Webs) 

DAYS 4-5: D.Q. 2: How ÈÁÖÅ /ÒÅÇÏÎȭÓ ËÅÌÐ ÆÏÒÅÓÔÓ ÃÈÁÎÇÅÄ ÏÖÅÒ ÔÉÍÅ? (Activity: An Otterly 

Complex Problem) 

DAY 6: D.Q. 3: How can people care for /ÒÅÇÏÎȭÓ ËÅÌÐ ÆÏÒÅÓÔÓȩ (Activity: Predators, Prey, and 

Plastic) 

DAY 7: Field trip to Oregon Coast Aquarium 

DAY 8: Wrap-up and Reflection Activities  
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Time: 30-50 minutes | Materials: everyday household items, some containing kelp and some 

not (see list below for specific examples); projector and internet access for videos; 

OPTIONAL: collected seaweed or agar agar powder, Bunsen burners or stove, heatproof 

containers, ice cube molds, fine sieve or cheesecloth ɉÓÅÅ Ȱ%ØÐÁÎÄȱ ÁÃÔÉÖÉÔÙɊ 

For most people, kelp forests seem to be remote ecosystems far 

removed from our daily routineɀ but in fact, kelp and other algae play 

a huge role in our everyday lives. Kelp has long been used as a food 

source, especially in Asian cultures, but modern food scientists have 

found a way to take this one step further. In this introductory activity, 

students will learn just how much they encounter kelp every day. 

Engage ɀ Part 1 (8 mins): To introduce this unit and help students 

visualize what a kelp forest looks like, use the video ÆÒÏÍ Ȱ.ÁÔ 'ÅÏ 

+ÉÄÓȾ.ÁÔÕÒÅ "ÏÏÍ 4ÉÍÅȱ ÅÎÔÉÔÌÅÄ Kelp Forests that can be found at 

www.youtube.com/watch?v=GDbHoF6loa8 (run time: 6 mins). Briefly 

have students recall a few things they learned about kelp forests from 

the video.  

Engage ɀ Part 2 (2 mins): Ask students: have you ever eaten kelp? 

Likely, only a few students will believe they have, but then you can tell 

them that in fact likely all of them have eaten kelp! Introduce and write 

on the board the following words: agar, algin, alginate, and 

carrageenan. These are all chemicals that are distilled from kelp to use 

in foods and other products as a thickener. Show students the 

collection of food wrappers and containers, some with ingredients lists 

that include the above kelp products. Items to collect that may contain 

agar, algin, alginate, or carrageenan include: 

¶ Ice cream 

¶ Toothpaste 

¶ Shampoo 

¶ Hand or body lotion 

¶ Pudding 

¶ Dairy products (i.e. yogurt, coffee creamer)  

¶ Vitamins or other pharmaceuticals 

9ÏÕȭÌÌ ÁÌÓÏ ×ÁÎÔ ÓÏÍÅ ÏÔÈÅÒ ÉÔÅÍÓ ÔÈÁÔ ÄÏ ./4 ÃÏÎÔÁÉÎ ËÅÌÐ ÐÒÏÄÕÃÔÓȢ 4ÈÅÓÅ ÃÏÕÌÄ ÂÅ ÁÌÍÏÓÔ 

anything. Be sure that all wrappers and containers you bring in are empty and clean. 

Next Generation Science: 

MS-PS1-3. Gather and make 
sense of information to 
describe that synthetic 
materials come from natural 
resources and impact 
society. 

Common Core for 
Literacy in Science and 
Technical Subjects: 

6-8.RST.4 Determine the 
meaning of symbols, key 
terms, and other domain-
specific words and phrases 
as they are used in a specific 
scientific or technical 
context relevant to grades 
6ɀ8 texts and topics. 

Ocean Literacy: 

Principle 5: e. The ocean 
provides a vast living space 
with diverse ecosystems 
from the surface to the 
seafloor. 

Principle 6: b. The ocean 
provides food, medicines, 
and mineral and energy 
resources. It supports jobs 
and national economies.  

Aligned Standards 
 

http://www.youtube.com/watch?v=GDbHoF6loa8
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Explore (10 mins): Ask students to briefly look over the collection of containers and 

×ÒÁÐÐÅÒÓ ÙÏÕȭÖÅ brought in, without yet touching or examining them. Ask students to 

hypothesize how many of these products they expect to contain seaweed extracts. Then, 

allow them to investigate. Have students look for the four seaweed extracts in the 

ingredients lists, letting them freely explore and discuss what surprises them. If items do not 

contain a seaweed extract, what ingredient might they have instead that serves the same 

purpose? 

Explain (5 mins): Use the video ÆÒÏÍ Ȱ4ÏÄÁÙ ) &ÏÕÎÄ /ÕÔȱ ÅÎÔÉÔÌÅÄ Why is seaweed used in 

making ice cream? available at www.youtube.com/watch?v=ohFwINdaO8w to show students 

how and why seaweed products are used in food products. This video also discusses the 

history of the use of agar and carrageenan for food and other purposes. 

Expand (25 mins): If time and resources allow, have students make their own (NON-EDIBLE) 

ȰÓÅÁ×ÅÅÄ ÊÅÌÌÙȱȦ You will need seaweed yÏÕ ÈÁÖÅ ÃÏÌÌÅÃÔÅÄ ÏÆÆ ÔÈÅ ÂÅÁÃÈȠ ÍÁËÅ ÓÕÒÅ ÉÔȭÓ not 

ÔÏÏ ÏÌÄ ÏÒ ÓÌÉÍÙȢ 9ÏÕ ÃÁÎ ÁÌÓÏ ÕÓÅ ÄÒÉÅÄ Ȱ)ÒÉÓÈ -ÏÓÓȱ ɉÁ ÔÙÐÅ ÏÆ ÒÅÄ ÓÅÁ×ÅÅÄɊ ÏÒ ÁÇÁÒ ÁÇÁÒ 

ÐÏ×ÄÅÒȟ ÂÏÔÈ ÏÆ ×ÈÉÃÈ ÃÁÎ ÂÅ ÆÏÕÎÄ ÉÎ ÈÅÁÌÔÈ ÓÔÏÒÅÓ ÏÒ ÏÎÌÉÎÅȢ 9ÏÕȭÌÌ ÁÌÓÏ ÎÅÅÄ "ÕÎÓÅÎ 

burners or a small stove, heatproof containers, ice cube molds, and fine sieve or 

cheesecloth. 

1. Place 2 cups of water for every ½ cup of seaweed (or 1 teaspoon of powder) in a 

heatproof container over high heat.  

2. Bring to a boil and simmer for 15-20 minutes. 

3. Pour the water and seaweed into another container through a sieve or cheesecloth 

to catch all the seaweed and sediment. 

4. Pour the hot liquid into ice cube trays. 

5. Let sit until set. The amount of time this takes will depend on the temperature of the 

ÒÏÏÍ ÙÏÕȭÒÅ ×ÏÒËÉÎÇ ÉÎȢ You can also chill the 

trays overnight and have students check out the 

finished results the next day. 

4)0ȡ 9ÏÕ ÍÁÙ ÁÌÓÏ ÃÈÏÏÓÅ ÔÏ ÐÒÅÐÁÒÅ ÓÏÍÅ ȰÓÅÁ×ÅÅÄ 

ÊÅÌÌÙȱ ÙÏÕÒÓÅÌÆ ÁÔ ÈÏÍÅ ÐÒÉÏÒ ÔÏ ÔÈÉÓ ÌÅÓÓÏÎ ÁÎÄ ÓÉÍÐÌÙ 

bring it in to show your students.  

Evaluate: Can students name the four seaweed extracts 

and some examples of how they are used in everyday 

products? 
When boiled, some seaweeds form a gel 

that resembles jelly. 

http://www.youtube.com/watch?v=ohFwINdaO8w
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The kelp forest ecosystem is made up of thousands of amazing living as well as non-living 

components. Each component plays a special role in the food web. Despite its name, a food 

×ÅÂ ÉÓÎȭÔ ÊÕÓÔ ÁÂÏÕÔ ×ÈÏ ÅÁÔÓ ×ÈÏȠ ÉÔ ÉÎÃÌÕÄÅÓ ÁÌÌ ÏÆ ÔÈÅ ÆÌÏ×Ó ÏÆ ÅÎÅÒÇÙ ÂÅÔ×ÅÅÎ ÅÖÅÒÙÔÈÉÎÇ 

in the ecosystem, both the organisms and their environment. This includes the sun, 

providing energy for photosynthesizing organisms; the consumption of one creature by 

another; and the waste that results from this consumption.  

You can categorize the components of the food web based on their role within the 

ecosystem: 

¶ Producers are plants or algae that get their energy from the sun through a process 

called photosynthesis. 

¶ Consumers are animals that eat producers, other consumers, or both.  

¶ Decomposers are animals, bacteria, or fungi, that break down, or decompose waste 

matter (detritus, decaying bodies, or poop), returning/recycling nutrients back into 

the system.  

Sometimes a specific component falls 

into more than one category (i.e. a 

Kelp Crab functions as both a 

Consumer and a Decomposer).   

Energy flows between producers, 

consumers, and decomposers 

throughout the kelp forest food web 

create interdependent relationships 

among the key components. If just 

one species has a change in its 

population (either an increase or 

decrease) or disappears, it can affect 

hundreds of other organisms. 

Eventually, if enough changes occur, it 

can result in a reorganization of the 

entire food web and ecosystem. 
Connections between species living in a kelp forest are complex. All 

of these species depend on each other and on a healthy ecosystem. 
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octopus, sea otter, Pigeon Guillemot, sunflower star, Pacific sea nettle, kelp rockfish, giant 

green anemones, cormorants, sardines, featherboa kelp, bat ray, and Western gull. 

Time: two 50 minute periods | Materials: roll of yarn or string; index cards; crayons/markers/colored 

pencils; single hole punch; research materials such as books and internet access (see suggestions) 

Energy is what fuels all life and processes on earth. In a food 

web, energy flows between the biotic (living) and abiotic (non-

living) components of the ecosystem, including the sun, 

nutrients, waste, predators and prey. By simulating a food web, 

students will explore these interdependent relationships in a kelp 

forest, and compare and contrast these with other ecosystems. 

PART 1 (first class period) 

Engage (5-10 mins): Ask students to brainstorm all of the 

components they think are necessary in a healthy kelp forest 

ecosystem. You may need to review or introduce the terms 

producer, consumer, and decomposer. Write down student 

responses on the board. These may include the above terms or 

other ideas such as predators, prey, or specific species. 

Explore ɀ Part 1 (30 mins): Have each student choose a kelp 

forest organism to research. These should be a variety of species 

representing different types and ecological roles of plants and 

animals. You can use the list of species provided below, or 

challenge students to select their own based on their research. 

Ask students to find and record the following information about 

their species on one side of an index card: 

¶ What does it eat? 

¶ What eats it? 

¶ Where within the kelp forest does it live? 

¶ How does this organism influence its environment? 

¶ What other species does this organism depend on? 

Oregon kelp forest species students may research include: bull kelp, giant brown kelp, 

harbor seal, California sea lion, leopard shark, gray whale, kelp bass, hermit crab, copper 

rockfish, kelp crab, bristle worm, bat star, sea urchin, abalone, wolf eel, giant Pacific  

NOTES 

Next Generation Science: 

5-LS2-1: Develop a model to 
describe the movement of 
matter among plants, animals, 
decomposers, and the 
environment. 

MS-LS2-3: Develop a model to 
describe the cycling of matter 
and flow of energy among living 
and nonliving parts of an 
ecosystem. 

MS-LS2-2: Construct an 
explanation that predicts 
patterns of interactions among 
organisms across multiple 
ecosystems. 

Ocean Literacy: 

Principle 5: d. Ocean biology 
provides many unique examples 
of life cycles, adaptations, and 
important relationships among 
organisms (symbiosis, predator-
prey dynamics, and energy 
transfer) that do not occur on 
land. 

Principle 5: e. The ocean 
provides a vast living space with 
diverse ecosystems from the 
surface to the seafloor. 

 

 

 

 

 

Aligned Standards 
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9ÏÕȭÌÌ ÎÅÅÄ ÔÏ ÐÒÏÖÉÄÅ ÒÅÓÅÁÒÃÈ ÍÁÔÅÒÉÁÌÓȟ ÏÒ ÉÎÔÅÒÎÅÔ ÏÒ ÌÉÂÒÁÒÙ ÁÃÃÅÓÓ ÔÏ ÁÌÌÏ× ÓÔÕÄÅÎÔÓ ÔÏ 

find the above information about their species (see list of resources on next page).  

Explore ɀ Part 2 (10-15 mins): After students have finished collecting all of the above 

information, have them create a nametag for their organism on the other side of their 

research ÉÎÄÅØ ÃÁÒÄȢ 4ÈÉÓ ÓÈÏÕÌÄ ÉÎÃÌÕÄÅ Á ÓËÅÔÃÈ ÁÎÄ ÔÈÅ ÏÒÇÁÎÉÓÍȭs name. Finish the 

nametags by punching a hole into both upper corners, and tying a piece of string long 

ÅÎÏÕÇÈ ÔÏ ÇÏ ÏÖÅÒ ÔÈÅ ÓÔÕÄÅÎÔȭÓ ÈÅÁÄ ÔÏ ÂÏÔÈ ÈÏÌÅÓȢ 

PART 2 (second class period) 

Explore ɀ Part 3 (40 mins): (ÁÖÅ ÓÔÕÄÅÎÔÓ ÓÉÔ ÏÒ ÓÔÁÎÄ ÉÎ Á ÃÉÒÃÌÅȢ 3ÔÁÒÔÉÎÇ ×ÉÔÈ ÏÎÅ ȰÓÐÅÃÉÅÓȱȟ 

ask that student to hold the ball of yarn or string and then name another organism in the 

circle with which their species interacts (i.e., that it eats, is eaten by, or depends on). Holding 

the end of the string, that student should then roll or toss the ball to the other species it 

named. That student will then take hold of the string, and pass the ball onto another 

ȰÓÐÅÃÉÅÓȱ ×ÉÔÈ ×ÈÉÃÈ ÉÔ ÉÎÔÅÒÁÃÔÓȢ #ÏÎÔÉÎÕÅ ÔÈÉÓ ÐÒÏÃÅÓÓ ÕÎÔÉÌ ÅÖÅÒÙ ÓÐÅÃÉÅÓ ÉÓ ÌÉÎËÅÄ ÂÙ ÔÈÅ 

ÓÔÒÉÎÇ ×ÉÔÈÉÎ ÔÈÅ ȰÅÃÏÓÙÓÔÅÍȱȢ  

Next, ask students to choose one organism which seems less important than the others. The 

student representing that species should drop their piece of string. Then have the student 

who started with the ball of yarn tug on their part of the string. Any student that feels a tug 

should tug their string in return, and so on, until you reach the dead end that is the species 

which dropped out of the ecosystem. Ask students how this demonstrates what happens 

when a link in the ecosystem is lost. (Other species are negatively affected.) Have the 

students whose species depended on that organism drop out of the game as well, and 

repeat the tugging process as above. This time, students will find that many more of the 

species in the ecosystem were affected by the loss of just a few links. 

Explain/Evaluate (10 mins): Use the following questions to reinforce the above discussion 

and evaluate student understanding: 

¶ What happens when we remove a link in the kelp forest ecosystem?  (Organisms that 

depend on it are affected.  The web itself changes shape.) 

¶ Were the changes more dramatic when the system was composed of many species 

or when it had fewer species? (fewer) 

¶ What can we say about the relationship between how many parts the system has (its 

complexity or diversity) and how stable it is?  (In general, complexity makes it more 

stable.) 
¶ What would happen if humans were introduced to the web? (Allow students to 

postulate ideas about ways that humans impact the kelp forest ecosystem.) 
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Suggested Resources for student research 

Books 

Smith, Howard. Small Worlds: Communities of Living Things. Scribner, 1987. ISBN: 068418723X 

Rhodes, Mary Jo and Hall, David. Life in a Kelp Forest. Childrens Press, 2005. ISBN: 

0516243969 

Hall, Howard. The Secrets of Kelp Forests: Life's Ebb and Flow in the Sea's Richest Habitat. 

London Town Press, 2007. ISBN: 0976613492 

Connor, Judith and Baxter, Charles. Kelp Forests (Monterey Bay Aquarium Natural History 

Series). Monterey Bay Aquarium, 1990. ISBN: 1878244019 

Cole, Melissa. Wild Marine Habitats: Kelp Forests. Blackbirch Press, 2004. ISBN: 1567119093 

Wu, Norbert. Beneath the Waves: Exploring the Hidden World of the Kelp Forest. Chronicle 

Books, 1992. ISBN: 0877018359 

Websites 

https://olympiccoast.noaa.gov/living/ 

https://sanctuaries.noaa.gov/visit/ecosystems/kelpdesc.html 

http://oceana.org/marine-life/marine-science-and-ecosystems/kelp-forest 

https://www.nps.gov/subjects/oceans/kelp-forests.htm 

http://www.cabr illomarineaquarium.org/exhibits/socal-marine-habitats/kelp-forests.asp 

https://dtmag.com/thelibrary/kelp-forests-in-the-sea/ 

Extend: Ask students to investigate another ecosystem and its species, and compare and 

contrast it with what they learned about kelp forests. They can choose any ecosystem to 

compare; some ideas include a deciduous forest, an evergreen forest, a prairie, the intertidal 

zone (tide pools), etc. Students should research their chosen ecosystem to answer the 

following questions: 

¶ What are the most important species in your ecosystem? 

¶ How do these species interact with each other? 

¶ How do the living things interact with the non-living components of the ecosystem? 

After students have gathered this information, ask them to list ways that their ecosystem is 

similar to the kelp forest and ways that it is different. Have students communicate their 

×ÏÒË ÏÎ Á ÐÏÓÔÅÒ ÔÈÁÔ ÃÁÎ ÂÅ ÄÉÓÐÌÁÙÅÄ ÉÎ ÔÈÅ ÃÌÁÓÓÒÏÏÍȢ (ÁÖÅ ÔÈÅ ÃÌÁÓÓ ÄÏ Á ȰÇÁÌÌÅÒÙ ×ÁÌËȱ 

ÔÏ ÏÂÓÅÒÖÅ ÁÌÌ ÔÈÅÉÒ ÃÌÁÓÓÍÁÔÅÓȭ ÐÏÓÔÅÒÓȢ  

https://olympiccoast.noaa.gov/living/
https://sanctuaries.noaa.gov/visit/ecosystems/kelpdesc.html
http://oceana.org/marine-life/marine-science-and-ecosystems/kelp-forest
https://www.nps.gov/subjects/oceans/kelp-forests.htm
http://www.cabrillomarineaquarium.org/exhibits/socal-marine-habitats/kelp-forests.asp
https://dtmag.com/thelibrary/kelp-forests-in-the-sea/
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ǘŀƪŜ ƻǾŜǊΦ ! ƭŀǊƎŜ άƘŜǊŘέ ƻŦ ǎŜŀ ǳǊŎƘƛƴǎ Ŏŀƴ ƎǊŀȊŜ ŀǿŀȅ ƪŜƭǇ ŦƻǊŜǎǘǎ ŀǘ ǘƘŜ ǊŀǘŜ ƻŦ ол ŦŜŜǘ ǇŜǊ 

ƳƻƴǘƘΣ ǘǊŀƴǎŦƻǊƳƛƴƎ ŦƻǊƳŜǊƭȅ ƘŜŀƭǘƘȅ ƪŜƭǇ ŦƻǊŜǎǘǎ ƛƴǘƻ ǿƘŀǘ ŀǊŜ ƪƴƻǿƴ ŀǎ άǳǊŎƘƛƴ ōŀǊǊŜƴǎέΦ 

ô

Kelp forests support diverse and productive ecological communities throughout the world, 

providing numerous ecosystem services to humans. In fact, kelp forests are among the most 

productive ecosystems in the world, rivaling agricultural fields and tropical rainforests. 

These direct and indirect benefits to humans include oxygen production, nutrient cycling, 

habitat for fisheries, shoreline protection, food and food products such as carrageenan and 

alginate, and more. +ÅÌÐ ÆÏÒÅÓÔÓȭ ÅÃÏÓÙÓÔÅÍ services are worth billions of dollars annually, 

and are dependent upon a healthy ocean and careful resource management. 

Research shows that kelp forests are increasingly threatened by a variety of human impacts, 

including climate change, pollution, overfishing, and commercial kelp harvesting. Warmer 

waters carry less of the nutrients which are vital for kelp to grow and thrive, and also 

generate more frequent and severe storms which can rip kelp forests to shreds. (See this 

article for more on how climate change is impacting kelp forests.) Poor water quality caused 

by coastal runoff, including sewage, industrial disposal, and sediments, can smother new 

kelp shoots and reduce reproductive success. Commercial kelp harvesting is another threat 

to long-term kelp forest stability: hundreds of thousands of tons are removed each year for 

a number of products, including fertilizers, food additives, and pharmaceutical and beauty 

products. And overfishing can remove vital links in the kelp forest ecosystem, leading to 

imbalances in predator-prey relationships that can echo throughout the entire food web. 

Kelp forest ecosystems have historically been 

known for their resilience under these sorts of 

changes, but recent evidence suggests that the 

capacity of kelp forests to recover from 

disturbances may be decreasing. Not only are 

kelps becoming unable to function at their 

optimum levels ɀ in many cases they are dying 

off, causing a shrinking of kelp forests around the 

world. In addition to the negative impacts for 

humans, the loss of such a fundamental 

foundation species means a decrease in all other 

species that depend upon it. And as these species 

disappear from the food webs, it paves the way for other species ɀ such as sea urchins ɀ to  

A formerly vibrant kelp forest can quickly become an 

urchin barren in the absence of key predators. 

http://www.habitat.noaa.gov/abouthabitat/ecosystemservices101.html
https://sanctuaries.noaa.gov/visit/ecosystems/kelpimpacts.html
http://www.planetexperts.com/climate-change-cutting-planets-kelp-forests/
http://www.planetexperts.com/climate-change-cutting-planets-kelp-forests/
https://en.wikipedia.org/wiki/Foundation_species
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DID YOU KNOW? Oregon Coast Aquarium divers and Oregon Department of Fish 

and Wildlife scientists work together to monitor the health of kelp forests in local 

marine reserves. Note how much of the kelp in this photo is disintegrating or has 

been grazed away. Learn more here! 

One solution to this issue is the reintroduction of sea urchin predators into kelp forests ɀ 

specifically, sea otters. Sea otters have been extirpated (locally extinct) in Oregon for more 

than a century, hunted for their furs. But in recent years, there have been increasing 

numbers of sea otter sightings off the Oregon coast. While sea otters were successfully 

ÒÅÉÎÔÒÏÄÕÃÅÄ ÔÏ ÎÏÒÔÈÅÒÎ #ÁÌÉÆÏÒÎÉÁ ÁÎÄ 7ÁÓÈÉÎÇÔÏÎ ÉÎ ÔÈÅ ΣΫΩΡȭÓȟ ÔÈÅ ÒÅÉÎÔÒÏÄÕÃÔÉÏÎ ÆÁÉÌÅÄ 

in Oregon. The question is: are our local waters now healthy enough to accommodate a wild 

population of sea otters? Scientists are still trying to answer that question, and determine 

whether or not a reintroduction program is feasible.  

One thing is certain: if people do not take action to reduce our impacts on kelp forests and 

sustainably manage those that remain, we could lose these vital ecosystems ɀ and all of the 

important ecosystem services they provide. 

 

 

 

 

 

 

 

http://aquarium.org/diving-for-science-at-redfish-rocks/
http://www.oregonwild.org/wildlife/otter-watch
http://www.oregonwild.org/wildlife/otter-watch
http://blogs.oregonstate.edu/gemmlab/2017/09/04/new-study-looks-investigate-potential-reintroduction-sea-otters-oregon/
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Make careful observations about the below two sites, noting what species you see, how 

abundant they are, etc. Then have students fill out the accompanying Student Worksheet. 

ô

Time: two 50 minute periods | Materials: Copies of Kelp Forest Sites Investigation (pages 19-21) for 

each student; Library/computer lab access 

Sea otters are one of the most iconic animals for ecosystem balance 

and health. In this unit, students will first learn how and why sea 

otters are so important for kelp forests. Then, they will propose 

methods for communicating these ideas to the public. 

PART 1 

Engage (10 mins): Ask students to describe their idea of what a 

healthy ecosystem (any ecosystem) should look like. This may 

include descriptions of both living and non-living components: the 

air, the animals and plants, etc. Encourage students to share 

descriptions of specific natural places they may have visited. What 

was it about those places that made students believe that they 

were healthy? 

Next, tell students that although some places might appear healthy 

to the untrained eye, in some cases scientists such as ecologists 

(people who study the health of ecosystems) determine that 

something in the ecosystem is off-balance. This is now the case in 

ÍÁÎÙ ÏÆ ÔÈÅ ×ÏÒÌÄȭÓ ËÅÌÐ ÆÏÒÅÓÔÓȟ ÉÎÃÌÕÄÉÎÇ ÔÈÏÓÅ ÏÆÆ ÔÈÅ ÃÏÁÓÔ ÏÆ 

Oregon. 

Introductory video (20 mins): Show students the video Some 

animals are more equal than others: Keystone species and trophic 

cascades located at 

https://www.youtube.com/watch?v=hRGg5it5FMI. This video helps reinforce what they 

ÌÅÁÒÎÅÄ ÁÂÏÕÔ ÐÒÏÄÕÃÅÒÓȟ ÃÏÎÓÕÍÅÒÓȟ ÁÎÄ ÄÅÃÏÍÐÏÓÅÒÓ ÉÎ ÔÈÅ ÐÒÅÖÉÏÕÓ Ȱ5ÎÄÅÒ×ÁÔÅÒ 7ÅÂÓȱ 

activity, and introduces the concept of keystone species. Ask students to take notes while 

watching the video about what most interests them and what they think is the most 

important information. 

Explore (20 min): Distribute copies of the following two pages illustrating two different kelp 

forests. Tell students to imagine they are divers surveying two different kelp forest sites.  

Next Generation Science: 

MS-LS2-1: Analyze and interpret 
data to provide evidence for the 
effects of resource availability 
on organisms and populations of 
organisms in an ecosystem. 

MS-LS2-4: Construct an 
argument supported by 
empirical evidence that changes 
to physical or biological 
components of an ecosystem 
affect populations. 

MS-LS2-5: Evaluate competing 
design solutions for maintaining 
biodiversity and ecosystem 
services. 

Ocean Literacy: 

Principle 6.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.  

Aligned Standards 
 

https://www.youtube.com/watch?v=hRGg5it5FMI
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SITE 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

My observations (types of animals, amount of kelp, etc):  


