Oh What Tangled Webs We Weave When We Try To Pull a Food Web Activity Out Of Our Sleeve

Focus Question:

What do food webs in different environments of South Carolina look like?

Activity Synopsis:

At the Aquarium, the student will observe the ecosystems in the Coastal Plain Gallery and the Great Ocean Exhibit to create food webs for each of these ecosystems.

Time Frame:

One hour

Student Key Terms:

Adaptation

Apex predator 

Carnivore

Consumer

Food web

Herbivore

Omnivore

Producer

Objectives

The learner will be able to:

· determine how plants and animals in an ecosystem fit together in a food web.

· identify producers, herbivores, carnivores and apex consumers in a food web.

Fifth Grade Standards Addressed

Science Standards


IA1a, IA5a, IIB1b, IIB2a, IIB3b

Background

Key Points
Key Points will give you the main information you should know to teach the activity.

· A food web is a graphic representation that shows how energy transfers between organisms in an ecosystem (basically, a drawing that shows what different animals eat in an ecosystem). Arrows in a food web show which way energy transfers and so always point from prey to predator.

· A producer is an organism that can get its energy from the sun by converting it into food energy through photosynthesis. Plants are producers. An adaptation that can identify an organism as a producer is a green leaf.

· A consumer is an organism that gets its energy by eating other organisms or organic material. Animals are consumers. Adaptations that can identify an organism as a consumer are a mouth and the ability to move around (at least at some point in their life cycle).

· An herbivore is a consumer (animal) that eats only plants or plant matter. An adaptation that identifies an organism as an herbivore is flat teeth. 

· A carnivore is a consumer (animal) that eats only animals or animal matter. Adaptations that identify an organism as a carnivore are sharp teeth, claws or beaks.

· An apex predator is a top predator in an ecosystem. It preys on other animals but is not itself preyed on by other animals.

Detailed Information

Detailed Information gives more in-depth background to increase your own knowledge, in case you want to expand upon the activity or you are asked detailed questions by students.

One way to establish the relationships between plants and animals in an ecosystem is to draw a food web. The terms "food chain" and "food web" are often easily confused. Although both are grounded on a similar idea, a food chain is very different from a food web. A food chain is a simplified illustration of the predator-prey relationships between a few organisms within an environment. A food chain depicts the transfer of energy from the sun to plants to a plant-eating animal and then to animal-eating animals. A food web, on the other hand, shows the predator/prey relationships of many organisms in an environment and may have many different food chains embedded in it. A food web is the elaborate, interconnected feeding relationships of who eats whom in an ecosystem. An illustration of a food web, with lines drawn between predators (animals) and prey (both plants and animals), creates a web of relationships.

[image: image3.png]


[image: image4.png]


Here is a sample food web:

[image: image5.png]


[image: image6.png]



[image: image7.png]


[image: image8.png]
















Plants are probably the most important part of a food web, because they are producers and provide the energy passing through the food web. They are considered producers because they can make their own food energy and, therefore, do not have to consume other organisms. Plants produce food through photosynthesis. In the plant leaf, carbon dioxide, water and sunlight combine to form glucose (a simple sugar) and oxygen. The carbon dioxide and sunlight are absorbed by the plant's leaves. Chlorophyll is the green chemical compound in leaves that absorbs the sunlight. The water is absorbed out of the soil by the plant's roots. The glucose provides food energy that is used by the plant to perform life processes and is also stored for later use. Because it is the leaves that conduct photosynthesis, a green leaf is a good indication that an organism is a producer.

The food energy of plants is stored for future use in its roots and stems and is stored as seeds and fruits to aid seedlings in their growth and success. These roots, stems, seeds and fruits are eaten by animals for food energy. Because animals cannot make their own food, they depend on plants for food energy and for nutrients. Without plants, the animals in a wildlife community could not survive.

All members of the animal kingdom are consumers. Consumers are organisms that must eat other organisms to receive the food energy and nutrients they need to survive. Some consumers eat only plants, some consumers eat only animals and some consumers eat both. Consumers that eat only plants are known as herbivores. Herbivores feed on the leaves, flowers, roots and fruits of plants. Examples are deer, rabbits and grasshoppers. Consumers that eat only animals are known as carnivores. Examples are sharks, alligators and foxes.   Most carnivores feed primarily on herbivores, while some will eat other carnivores. Some carnivores are so fearsome because of their size or other adaptations, that they have no predators themselves. These carnivores are considered the apex (top) predator in their environment. Examples are the lion, great white shark and bald eagle. Animals that eat both plants and animals are known as omnivores. Examples are raccoons, songbirds and humans.

Because of the different ways they acquire food energy, consumers have very different adaptations than plants. One of them is locomotion. It is hard to catch something to eat if you are standing in one place, though some animals have figured out ways to do that. The ability to move around, to find plants or to capture prey, is an adaptation that the self-sufficient plants have not needed to develop. Animals, though, have developed locomotion, and along with this the nervous and muscular system that allows this to happen. Through locomotion, animals can find the food they need to survive.

Once an herbivore finds a plant it wishes to consume, it does not need adaptations to keep the plant still while it is feeding because a plant cannot run away. This is not the case of the prey of carnivores. Carnivores have developed many different adaptations to help them to hold and/or kill their prey. The sticky, extendable tongue of a frog, the sharp teeth of a shark, the venomous fangs of a rattlesnake, the sucker-covered arms of an octopus, the talons and beak of a hawk and the tool-making and tool-using capacity of humans are all adaptations that allow these carnivores to keep prey still while they are feeding.

A blade of grass or the flesh of a wildebeest will not do a consumer much good if it cannot be broken down into usable chemical compounds. Because of this, consumers have developed many adaptations for breaking down food into smaller parts. Teeth are an example of this. The sharp teeth of carnivores are not actually adapted for chewing. They are adapted for holding the prey until it can be swallowed whole, or for tearing the animal into smaller chunks that can then be swallowed. Other animals, such as birds have beaks for holding and tearing. Crustaceans have shredding devices in their mouths. Mammals are the only animals capable of true chewing. Though canine and incisor teeth are adapted for holding and tearing, the molars are adapted for crushing and grinding, and other animals do not have these. To allow them to eat both plants and animals, omnivores have adaptations that allow them to hold, tear and to grind food.

Herbivores have to have special adaptations to help them to tear through the tough cellulose cell walls of plants. The molars of mammal herbivores are developed for this purpose. They have enamel ridges that allow them to more effectively grind plant matter. Their molars are also usually wide and corrugated. Invertebrate herbivores have scraping mouthparts or grinding mandibles that perform the same function as a mammal's molars. Plant material would not be able to be digested without these adaptations, because the enzymes in animals' digestive systems cannot break down the tough cellulose cell walls of plant cells. By tearing through the cell walls with teeth or mandibles, this allows the consumer's digestive enzymes to break apart the cell contents. Because they do not have the correct adaptations, carnivores cannot digest enough plant matter to live on and they depend on eating other animals to get what they need. 

Procedures

Materials

· Food web sheets (Make copies of this for the Coastal Plain Gallery, Great Ocean Exhibit and Assessment in this activity)

· Clipboards

· Pencils

Procedure

1.  Before their visit to the Aquarium, students should be familiar with food webs, producers, consumers, herbivores, carnivores, omnivores and apex predators. Discuss with students some of the adaptations they can look at to identify an organism as a producer (green leaves), a consumer (a mouth, locomotion), an herbivore (flat teeth) and a carnivore (sharp teeth, claws, beak, etc.).

2. At the Aquarium, give each student two food web sheets (label one “Coastal Plain” and one “Ocean”), a clipboard, and a pencil. 

3. Bring students to the Coastal Plain Gallery, which includes the Brownwater Swamp, Blackwater Swamp, Pond, Carolina Bay and Alligator exhibits. All of these exhibits have organisms that would be found in the same ecosystem. Have them observe the organisms in the exhibit and infer who are the producers, herbivores, carnivores, omnivores and apex predators by observing their adaptations. Using the graphic exhibit signs, have students identify six organisms in the exhibit, choosing at least one producer, one animal that eats plants and one animal that eats animals. Have them write the name of each of these organisms in one circle each on the food web sheet. Have them label each organism a producer, herbivore, carnivore or omnivore, based on their inference and what the animal’s diet is according to the graphic signs. Have them draw an arrow from prey (food) pointing to consumer. The predator and prey may not be in the same exhibit and, therefore, the students should use the information gathered from the exhibit signs to fill the prey items into their food web.  Put a star next to the organisms that they think are the top predators.

4. Ask students to think, “What might be missing from this exhibit that might be part of this ecosystem in the wild? What else do some of these animals eat?” Ask their ideas and then check the graphic panels to see if they are accurate. Have them label three more organisms in the circles on their sheet that according to the signs would be part of the natural ecosystem and then draw arrows on their sheet to connect them into the food web.

5. Repeat steps 4 and 5 in the Great Ocean Exhibit. In the Great Ocean Exhibit, no plant life will be visible, but ask the students if an ecosystem can exist without plants (producers). Ask them, “What kind of plant life could be found in the ocean?” (Algae, phytoplankton, seaweed). Have them add at least one of these producers to their food web.  Sampling has shown that there are phytoplankton in the Great Ocean Tank.

6. Back in the classroom discuss with students their food webs and their choices for producers, herbivores, carnivores, omnivores and top predators.

Assessment

Using the food web sheet, have each student write down everything they eat in one day. Have them use this to create a food web. If they eat meat or animal products (such as milk, cheese, eggs) have them research what the animal that these products came from eats as part of its diet. Use these to fill out all of the circles on their food web sheet and draw arrows showing the predator / prey relationships. On their food web, have them label producers, herbivores, carnivores, omnivores and top predators.

Rubric (out of 8 points)

· Write out list of what they eat
 in a day




1 point

· Determine plants and animals that their food came from


1 point

· Fill out all ten circles with plants and animals (including themselves)
1 point

· Correctly label producers






1 point

· Correctly label herbivores






1 point

· Correctly label carnivores






1 point

· Correctly label omnivores






1 point

· Correctly label apex predators





1 point
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Members of the COASTeam Aquatic Workshops development team include: Katrina Bryan, Jennifer Jolly Clair, Stacia Fletcher, Kevin Kurtz, Carmelina Livingston, Leslie Sautter, and Stephen Schabel.

Possible food web answers for the Coastal Plain Gallery
















Possible food web answers for the Great Ocean exhibit




















Food Web Sheet

Directions: Fill in each circle with the name of an organism. Label the organism as a producer, herbivore, carnivore or omnivore. Put a star on the organism you think is an apex predator. Draw an arrow that points from the food/prey to each of its consumers.
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This diagram shows a food web in a blackwater swamp ecosystem in South Carolina. Arrows point from prey to predator.





Illustrations by Val Kells
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