Oregon Coast Education Program

Grade Band: 3-5, 6-8

Recipe for an Ocean Adapted from the Oregon Coast Aquarium “Forests Beneath the Sea” Lab.  
Time requirement:  30-60 minutes.  

Summary of Activity:  This activity will inspire students to brainstorm the components that make up an ocean community and introduce them to the concepts of food chains, energy transfer and food webs.  The second part of the activity, designed for older students, challenges them to create a food web in relation to the habitat each animal lives in to further the lesson between interconnectedness of the living community and habitats in the system.    This activity is most effective when used after a field experience or at the end of an ocean unit.  
Concepts to Teach:  Food chains and webs, community interactions, interconnectedness
Standards Addressed:  3.2L.1, 4.2L.1, 5.2L.1, 6.2L.2
Instructional Strategy:  Discussion and group work, hands-on

Goal:  Students will understand the relationships among living things and between living things and their marine environment.  

Specific Objectives:

· Students will be able to define the parts of and create a food chain from a list of organisms.
· Students will be able to define the parts of and create a food web from a list of organisms and food chains.  

· Students will be able to describe the interdependence of a marine community in relationship to the organisms themselves and those living in different ecosystems.  
Vocabulary:  Abiotic, biotic, consumer, decomposer, food chain, food web, habitat, omnivore, primary consumer, producer, secondary consumer
Required Materials:  
Part 1-

· Large sheet of paper and crayons/markers  or a white board with markers
· Blank paper 
Part 2-
· Blank paper for each student or small group of students

· Large construction or art paper

· Color pencils, markers, crayons, etc.

Optional:  visuals for learning- ocean themed videos, magazines, photos, etc. 
……………………………………………………………………..
Background
The coastal zones of Oregon are rich with productivity and a diverse community is seen living in various habitats that share common resources.  Each of these organisms from the tiny plankton that float at the surface of the ocean to the crabs foraging the bottom for rich food scraps to the shorebirds seen soaring over the surf line are intimately connected.   Individual species are connected to one another by way of shared or connected resources for food.  Food chains are created where a producer makes its own food from the sun, a primary consumer feeds on the producer and a secondary consumer feeds on the primary consumer to obtain energy.  The rich diversity of the coastal community suggests there are multiple paths, or food chains, connecting organisms.  Many animals have a variety of ways to obtain energy, just like most people enjoy a variety of food types.  This causes food chains to intersect and meet creating a larger food web network.  
In this activity students will create their own food web created from an “ingredient” list to make a recipe for an ocean.  The use of recipe implies that there are different communities found all over the world in a variety of habitats.  However, the recipe for Oregon’s coast is unique and requires a certain list of organisms and parts to recreate the diverse community.  
Preparation

If you choose to use the optional visuals, collect these before the start of the activity.  If you are using a video, screen it to better manage the time with the class.  
………………………………………………………………

Lesson Procedure/Activity Description
Introduction:

· Explain to students that they are going to create a “recipe” for an ocean. 
· Begin by asking students to identify some of the “ingredients” in the ocean.  As they come up with ideas write or draw them on a large sheet of paper or on the white board.  Make sure sunlight is included in their recipe.  You may choose to have one list for “living” or biotic ingredients and another for “non-living” or abiotic ingredients.   As students brainstorm the parts ask them which list they should put them under.  If possible try to have students focus on the nearby ocean off of Oregon’s coast.


Main Activity:  
Part 1- What is a food web? - 30 minutes
· Once a list has been compiled, have students identify the parts of that list that are:

· Producers:  Ask students what is different about plants from animals to help them define what a producer is.
· Consumers:  Ask students to identify some consumers on the list as well.  What makes them different from plants?  Are all consumers the same?

· Students may start to define the difference between primary consumers and secondary consumers while they are identify parts of the recipe.   It may help to create a general chain with students on the board to help them create chains with their ingredients list:  
Sun ( Producers ( primary consumers( secondary consumers 
· After creating one simple chain challenge students or small groups to create 3 food chains from their ingredients list on a blank sheet of paper
· Ask students to share their food chains either on the board or verbally so they can be drawn on the board.  Continue this process until there are enough variable ingredients on the board to begin to connect multiple food chains together.  Have students verify or identify the connections between the chains.  Alternatively, you can connect “ingredients” from the list to the few food chain examples to create a food web.

· Ask students what decomposers are and where they can be drawn in to their food chain or the class food web.  Crabs are a good example of a decomposer as they tend to forage for both live and dead material in the ocean.  
Part 2:  Mapping the ocean- 30 minutes (appropriate for middle school and upper elementary students)
· Using the same process for listing “ingredients”, have students list the types of habitats or ecosystems found on Oregon’s coast.  For example, sandy beaches, rocky islands, rocky intertidal, sandy bottom sub-tidal, open-ocean, kelp forest, etc.

· If necessary add more “ingredients” to the master list created in the introduction. 
· Either in small groups of 2-3 students or individually have students use a large sheet of paper to draw a map of 3-5 different habitats.  Remind students they will be adding more parts to their ocean so they keep it simple for now, but label their habitats.  Make sure students include the sun into their ocean map.  

· Now ask students to place 10-12 living “ingredients” from the list in the habitats they live in.  For example:  a sea star would go in the rocky intertidal, a rockfish in the open water, an urchin in a kelp forest, etc.  Encourage students to draw and label the plant or animal on their map. They will need at least 1 of each type (producer, consumer, and decomposer).
· Have students start to construct a food web in between their habitats.  Arrows start at the plant or animal that is being consumed and point to the one who is consuming or using the plant or animal.  (See example above)

· If necessary, students can add animals or plants to help make connections.  


Conclusion:

Students have now compiled a simple food chain and a simple food web of the large ocean community.  Ask students where humans fit into the recipe.  Humans along with many other animals living in the ocean are omnivores making them a good candidate for food web building.  Ask students to identify more omnivores.  If appropriate, make more connections on the board.  
Begin a discussion about the interconnectedness of all of the animals.  Ask students what would happen in either their food web or ocean map (part 2) if the kelp forest disappeared or if all of the crab suddenly left.  Feel free to use any appropriate example for the class.  If desired, a new food web can be reconstructed using the omitted example.  For the students working with the map created in Part 2, emphasize the connection between the various ecosystems.  Students may have already noticed how many species use and depend on a variety of ecosystems.  For example, shorebirds often nest off shore on protected rocky islands and feed either along a sandy beach, go fishing in the open water or search the rocky intertidal for food.  
Assessment

· Evaluate students for the quality of work on their individual maps and their contributions to the group.
· Have students create a food web on their own if they worked in groups.  Have them identify the different components (a producer, an herbivore, a carnivore, a decomposer and an omnivore).  
Adaptations & Extensions

· You may choose to use visuals like Blue Planet, images from the internet or a personal collection, old magazines or posters to help students brainstorm the ingredients of the list.  Some of these materials can work well to construct food webs on paper as well.  
· Challenge students to make a list for non-ocean systems like the nearby watershed or estuary and connect those to the ocean food web they have created.  
Additional Resources:
Vocabulary terms
Abiotic- refers to non-living physical and chemical factors in the environment 

Biotic- refers to living organisms.  

Consumer- an organism that relies upon feeding on other organisms for survival

Decomposer- an organism that breaks down dead or decaying organisms 

Food chain- A linear sequence of organisms that exist on successive trophic levels within a natural community, through which energy is transferred by feeding.  
Food web- A non-linear network of feeding between organisms that includes many food chains, and therefore multiple organisms on each trophic level.  Organisms at the start of an arrow are consumed by organism at the end of the arrow. 

Habitat- the immediate space where an animal or plant lives and has food, water and protection
Omnivore- An organism that consumes both plants and animals, generally seen as opportunistic consumers
Primary consumer- A heterotrophic, herbivorous organism that feeds directly on a primary producer, ex: urchins.
Producer- An autotrophic organism that makes complex organic compounds from inorganic compounds through photosynthesis or chemosynthesis, ex: plants & algae
Secondary consumer- A heterotrophic, carnivorous organism that feeds on a primary consumer, ex: herring, otters, sea stars, etc.    

Standards addressed 
3.2L.1- Compare and contrast the life cycles of plants and animals.

4.2L.1- Describe the interactions of organisms and the environment where they live.

5.2L.1- Explain the interdependence of plants, animals, and environment, and how adaptation influences survival.

6.2L.2- Explain how individual organisms and populations in an ecosystem interact and how changes in populations are related to resources.  
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