Oregon Coast Education Program

Grade Band: High School

DRAFT


Energy Flow in a Marine Environment  

Adapted from Division of Life Skills in Dade County, Florida

Time requirement:  60-80 (for activity; Preparation and clean-up will require about 20 minutes total)  

Summary of Activity:  Students will construct an energy pyramid and then create a food web of organisms in appropriate trophic levels of the ocean.

Concepts to Teach:  Food Webs and Ocean Habitats
Standards Addressed: H.2L.2

Instructional Strategy: Experiential Learning, Cooperative Learning, Scientific Inquiry
Goal(s):  

· Use life history facts to create energy pyramids and food webs.

· Make connections between energy consumption and ecosystem dynamics in marine environments.

Specific Objectives:

· Create energy pyramids based on real life history information.

· Identify the interdependence of producers and consumers.

· Demonstrate the impact of resource availability changes in natural systems.

· Demonstrate an understanding of the effects of outside influences on food webs and ecosystems.

Vocabulary:  (See glossary in Additional Resources section)

apex predator, consumer, ecosystem, food web, herbivore, interdependence, omnivore, photosynthesis, phytoplankton, predator, prey, primary consumer, producer, secondary consumer
Required Materials:  

· List of animal/plant diets (provided

· Reading passage (provided)

· Pictures of marine organisms

· Poster board

· Markers

· Scissors

· Glue

· String 

· Tape

Prerequisites: None

………………………………………………………………………………………………………………………………………
Background

Reading Passage

Have you ever wondered where the food you eat comes from? What does the food you eat feed on? All living organisms need energy to survive. Energy comes from many sources. The sun is a great source of energy. Green plants use the sun’s energy directly to make their own food through photosynthesis. Because they do not need to feed on other organisms to obtain energy, they are called producers. Organisms that cannot make their own food are called consumers, since they have to feed or consume other organisms to survive. There are different types of consumers: herbivores, carnivores and omnivores. Herbivores only eat producers. Cows, rabbits and deer are examples of herbivores. Carnivores, from the Latin word carne, which means flesh, are the consumers of other consumers. In other words, carnivores are the meat-eaters. Omnivores are not picky eaters and consume both plants and animals for their energy. All these organisms producing and consuming their energy are all dependent on each other, forming food chains that intertwine and connect with each other in an elaborate food web. Rabbits depend on the plants for food. The fox depends on the health of the plants to feed the rabbit, which in turn makes a good meal for the fox.  All organisms are dependent on each other in this cycle of energy known as a food web.

Marine environments have similar food systems, though the lines may not as easily be drawn. Animals live in different trophic levels depending on their ability to find food. For example, phytoplankton need to live close enough to the surface to be able to use the sun to produce their own energy, but far enough down in the water that the do not get burned by the sun. Those that eat phytoplankton also need to be able to access the trophic zone where the phytoplankton live, but might spend more time in other trophic levels. Marine food webs are very complex systems. The energy pyramid below might help you to understand how different feeders get their energy:
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This energy pyramid shows that the creatures that form the base of the pyramid are the ones that support the system by being the both the most abundant and the primary producers. The producers ensure that there is enough energy in the system to support all the levels above.  Primary consumers are omnivores that eat mostly the producers. Secondary consumers are carnivores that eat the herbivores that make up the primary consumers. Tertiary consumers are those that eat mostly other carnivores. The apex level indicates the predators in the system not hunted by anything else. Examples of apex predators in a land system are wolves or bears. Some consider humans to be apex predators of many ecosystems since we have no “natural enemies.”

Food webs, then, show the specific interaction and energy transfer between species. The food web below is meant to display how animals interact with one another and gain energy from those interactions. The animals on the pointed side of the arrow are providing energy to those who are on the opposite side. Notice how arrows come and go from multiple organisms. This indicates that organisms rely on a variety of other organisms to ensure they have the energy they need to survive. Larger animals can maximize their energy consumption by eating lower on the food chain. 
Preparation

Teachers should read the background material in the reading passage and be prepared to answer questions about the activity.

…………………………………………………………………………………………………………………………………………
Lesson Procedure/Activity Description
Introduction:

Have students read the attached reading and answer the questions to introduce the theme of what is to be talked about. Explain that they will be looking at how energy is distributed throughout a marine ecosystem by creating energy pyramids and food webs. Show them the provided generic energy pyramid. Explain each piece of the pyramid and what it represents.  They should also know that they will be working in groups and that each group has to present the energy models that have created to the rest of the class.
Main Activity:

1. Provide students with a list of marine plants and animals. This list includes what the animals or plants use to get their energy. (See list below.)


2. Based on the information provided, students should determine what an energy pyramid for this system might look like.  This can be an activity that you do as a class or in small groups. 

3. Once the pyramid has been designed, students should work together in small groups to build a food web example.

4. Provide students with any supplies necessary (listed in materials section) to build model of a food web based on their energy pyramid.

5. Have the students divide the poster board into different trophic levels. 

6. Students should draw pictures of the animals that need to be represented on a separate piece of paper and cut them out to put onto the board. Or, they can print pictures from an online resource.

7. Glue the organisms to the board in their appropriate trophic level in the ocean. 

8. Based on the energy pyramid, connect appropriate animals together using string or markers. There will need to be arrows to indicate which animal is benefiting energy-wise from the interaction.

9. Have each group of students present their food web, the interactions that are occurring and explain why they chose to put animals in the trophic levels that they did. 

10. The portion of the class that is listening should ask questions of the group.

11. Have students speculate on what would happen if certain producers/ consumers were removed from a food web. What happens to other organisms within the food web? How does the system change? Have students “remove” pieces of their food web and discuss what they think will happen to the system.


Conclusion:

Have students reflect on the relationships that exist between different animals within the environment. This might include an individual writing assignment about their experience building the food web or a group discussion about revelations on ecosystem interactions.

Assessment

· Assess the created food webs on accuracy, neatness, and creativity. The writing assignment can also be graded or extended to require students to investigate marine food webs further. They could also compare them to other systems and explain the similarities and differences among various systems’ food webs.

Adaptations & Extensions

· Have students look at multiple food chains or webs from different ecological systems and talk about the relationships depicted.  

· In step 1 of the main activity, use the list provided, but have students research the diets and habits of the plants and animals on the list. This can be done using either online or print resources.
· This activity is not recommended for younger audiences. For other age groups, see the Web of Life activity or Making the Connection. 

Additional Resources
Glossary

· Apex Predator- predator who is not predated upon in a system.
· Carnivore- an animal that eats other animals to get energy
· Consumer- a plant or animal that eats producers
· Ecosystem- a community of organisms interaction with each other, plus the environment where they live

· Food web- interactions between organisms that dictate energy transfer in a system
· Herbivore- animals that feed on plants

· Interdependence- the connection that all beings on earth have to each other

· Omnivore- an animal that eats both plants and animals

· Photosynthesis- the process by which primary producers create energy from sunlight

· Phytoplankton- organisms suspended in water that drift with currents and swim only weakly or not at all; phytoplankton use photosynthesis to create energy

· Predator- an animal that kills and eats other animals

· Prey- an animal that is predated upon

· Primary Consumer- an organism that gains energy from consuming producers 
· Producer- an organism that uses photosynthesis to produce energy; often at the bottom of food chains
· Secondary Consumer – an organism that gains energy from consuming herbivores 

· Tertiary Consumer- an organism that gains energy from consuming other carnivores

· Zooplankton- organisms suspended in water that drift with currents and swim only weakly or not at all; zooplankton eat phytoplankton
Standards Addressed:
H.2L.2 - Explain how ecosystems change in response to disturbances and interactions.  Analyze the relationships among biotic and abiotic factors in ecosystems.
Plants and Animals to Include


Plant/Animal�
What they eat�
�
Algae�
use the sun for photosynthesis�
�
Baleen whales�
phytoplankton and zooplankton�
�
Clams�
plankton and other small floating particles�
�
Crabs�
algae, kelp, detritus, other dead matter�
�
Fish (carnivorous)�
other fish, small crustaceans, snails�
�
Fish (omnivorous)�
algae, kelp�
�
Kelp�
use the sun for photosynthesis�
�
Krill�
zooplankton�
�
Octopus�
crustaceans, mollusks�
�
Otters�
clams, snails, crustaceans, squid, urchins�
�
Phytoplankton�
use the sun for photosynthesis�
�
Sea birds�
fish, small crustaceans, clams, worms�
�
Sea Lions�
fish, squid, octopus�
�
Seals�
fish, crustaceans, squid, octopus�
�
Sharks�
crustaceans, fish, whales, seals, sea lions, other sharks�
�
Snails�
algae, kelp�
�
Squid�
some eat plankton, algae, small crustaceans; others are more voracious predators and will eat fish and other squid�
�
Toothed whales�
whales, sharks, seals, sea lions�
�
Urchins�
algae, small fish, mollusks�
�
Zooplankton�
phytoplankton�
�
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