A Tangled Web 

(First Draft)
Focus Question

Do snakes need plants?

Activity Synopsis

Students research what several aquatic snakes eat and create a food web to visualize how snakes are dependant on plants.

Time Frame

2 50-minute class periods

Student Key Terms

· food web

· herbivore

· omnivore

· carnivore

· producer

· consumer

· predator

· prey

· energy transfer

· trophic level

· primary production

Objectives

The learner will be able to:

· Create a food web.

· Discuss how snakes are dependant on plants.

Third Grade Standards Addressed
Science Standards


IA4a; IA6a; IB1a,c,d; IIC1a,b

Background

Key Points

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

· All snakes are carnivores.

· Only 6 species of snakes in South Carolina are venomous.

· Snakes are not only predators, but within an ecosystem, serve as prey for certain animals such as hawks.

· Interactions among species within an ecosystem can be represented as food webs.  

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.

South Carolina has a total of 38 different snake species.  Though most people fear all snakes and will promptly kill any of the legless reptiles that cross their paths, only six of the species found in South Carolina are venomous.  As a clarification, the correct terminology is venomous and not poisonous.  Venom is injected into the victim, while poison is ingested by the victim.  The cottonmouth, copperhead, pigmy rattlesnake, canebrake rattlesnake, and eastern diamondback rattlesnake are all venomous pit vipers.  The pit vipers have special heat-sensing organs that help them to sense warm-blooded animals.  This adaptation is especially useful at night, when most of the pit vipers hunt for their prey.  These organs are located behind the nostrils and consist of pits covered with a temperature-sensitive membrane. The pit vipers’ fangs are folded against the roof of their mouth when they are not striking.  The fifth venomous snake found in South Carolina is the coral snake, a member of the cobra family.  Cobras have fixed fangs in comparison to the retractable fangs of the vipers.  The venom is used to kill prey or as a form of defense. 

 All snakes, whether venomous or non-venomous, are carnivores.  Snakes eat a broad range of animals including insects, fish, amphibians, birds, rodents, eggs and other reptiles. Notably absent from this list are humans!   As with other members of the animal kingdom, some snakes eat a wide variety of these prey items, while some snakes are specialists.

Since snakes have traditionally been portrayed negatively in the media, it is important that young children are taught to appreciate the importance of these beautiful animals.  Snakes have a prominent role as both predator and prey in a healthy ecosystem.  Snakes keep populations of many nuisance species, such as rats and mice, in check.  High rodent populations mean enhanced possibility of diseases such as hanta virus and Lyme disease.  Snakes are also a food source for hawks, great blue herons and other animals.  

In any ecosystem, all organisms are in the end consumed by other organisms, even if just decomposers.  The links between predator, prey and decomposers are called trophic relationships; and the way in which theses relationships link through species are termed food chains.  Food chains are simplistic representations of actual interactions.  In reality, the interactions within ecosystems are food webs, rather than food chains.  For example, you could create this simple food chain: leaf→ insect → green anole → bird.  But, in this same ecosystem, deer and rabbits may also be feeding on leaves, green tree frogs and songbirds may be feeding on the insects, and raptors may be feeding on the songbirds.  You can see how quickly these food webs become tangled and complex!

Food webs are actually maps of the energy flow within an ecosystem.  The sun (in most cases) fuels primary production in plants.  Plants (and other photosynthetic organisms) form the first trophic level and are termed producers.  They convert sunlight into usable energy.  Imagine if we could make our own food just by standing in the sunlight!  Comprising the second trophic level are the primary consumers or herbivores.  The interactions continue with secondary consumers eating primary consumers and tertiary consumers eating secondary consumers, and so on!  Decomposers, the garbage men of our natural world, are active at all levels – they consume feces and dead tissue.  Decomposers are primarily bacteria and fungi that in turn serve as a food source for other animals!  When creating a visual depiction of a food web, it is important to remember that the arrows point in the direction of the movement of energy – NOT from the predator to the prey.  For example, if you were visually representing that a queen snake eats crayfish, you would draw an arrow FROM the crayfish TO the queen snake.  Energy transfer from trophic level to trophic level is not completely efficient, as some is “lost” as heat energy and some energy must be used at each trophic level for bodily functions.

Procedures

Materials

· Crayons and/or markers

· Easily accessible information about snakes and their prey items (and predators!).  Depending on the level of your students, you may choose to have them conduct research on the Internet, or you may use the book “Snakes of Georgia and South Carolina as a reference for your students in combination with other resources, or you may choose to write the information they need on the board.  

· Paper – for drawing organisms and food web arrows.

· Tape or glue

· A large piece of butcher paper for each small group, or a bulletin board or chalk board

· Arrow cut-outs

· Copies of handout “Who Eats What?”

· scissors

Procedure

1.   Begin by asking your students if they eat plants at every meal.  What kinds of plants do they eat?  Are there some times that they do not eat plants? 

2.   Have each student create a simple food chain of his or her lunch (or breakfast).  Have students draw themselves at the top, then below draw what they ate.  If it were a sandwich, below them, they would draw turkey (or ham) and bread.  Press the students further and have them draw lines below the turkey and the bread.  What does the turkey eat?  Does the bread eat anything?  Where does it come from?  Where do plants get food?  Discuss the lunch food chains.

3. Split the class into small groups of 3-4 students.  Give students materials with which they can research snakes – books, printouts from the Internet, etc.  In this activity, we will focus on the following aquatic snakes: red-bellied water snakes, northern water snakes, brown water snakes, and queen snakes. Also provide copies of the “Who Eats What?” handout.

4. Ask each group to use a small piece of paper to draw a snake and what they think a snake eats.  Discuss the drawings: did all students draw mice?  Why do they think snakes eat mice? Do snakes eat anything other than mice?  Do snakes need plants?  Why or why not?

5. Tell students that they will be building a food web with their classmates to investigate the question: do snakes need plants.

6. Have students begin their food web by focusing on the snakes.  Assign each group of students one of the following snakes to research: a red-bellied water snake, a northern water snake, a brown water snake, a queen snake.  Where do they live?  What kind of environment?  These snakes are primarily aquatic.  Have students begin their web by drawing the environment that these snakes need. Then, have each group draw these snakes in the environment. (Note: there are color pictures of these snakes available in “Snakes of Georgia and South Carolina”.)  

7. After the snakes have been drawn, have a representative from each group place the drawing on the large piece of butcher paper.  Then, ask the students research what their snake eats.  Where do the prey live?  Instruct students to add items into their environment (on the butcher paper) if they need to (for example, trees or flowers).  Tell them to add the prey organisms into the class food web. 

8. Have each group take their prey items to the class food web one group at a time.  Instruct the students to group like prey items together – for example, did two groups draw a fish as what their snake eats?  Both fish should be place together. 

9. Provide cut-outs of arrows to the students.  Have students add arrows to the food web one group at a time.  Probe them to think about the direction of the arrows.  Pose the question: do we get energy from our food, or does our food get energy from us?  Do you think the snakes are getting energy from their food? Tell the students that the arrows always point from the predator to the prey.  Have them label each organism predator or prey as they add in the arrows.

10. Ask the students if they feel the food web is complete?  Why or why not?  Allow students to add in the prey items of the snakes’ prey items.  Remind them of arrow direction and have each group label predators, preys and add the arrows.

11. After these prey items have been added to the food web, ask students where plants get their food – how do plants get energy to grow? Allow students time to determine that the sun needs to be included in the food web.  Make sure that students add in the arrow from the sun to the plants.

12. Instruct students to go back to the class food web and label producers and consumers.  

13. Then, have students make two lists: one of carnivores in the food web and one of herbivores in the food web.

14. Ask students: are the snakes in your food web herbivores?  Why or why not?

15. One group at a time, have students use pieces of yarn to connect predators and prey, creating a picture that looks like a spider web.

16. Ask the students: if snakes aren’t herbivores, do they need plants?  What happens if you cut the piece of yarn that is attached to the plants?  How does that affect the snakes in your picture?

Assessment

Present this scenario to the students: Imagine that a developer wants to build a neighborhood on the lake/pond/stream that was drawn in your food web picture.  The developer comes in and clears out all of the vegetation so that he can bring in large equipment to build houses.  Then, the developer sprays pesticides to kill the insects in the area.  Write a story from the point of view of one of the snakes in your food web.  What was life like before the developer?  What happened when the developer cleared the vegetation?  What happens when the developer sprays pesticides?  Instruct the students to use the following terminology: producer, consumer, predator, prey, carnivore and herbivore.

Grading: Is the terminology used correctly?  Do the students explain the concept that all organisms are connected and that snakes are dependant on plants? 

[image: image4.wmf]

[image: image2.png]SOUTH CAROLINA

AOLLAP\[UMZ





Members of the COASTeam Aquatic Workshops development team include: Katrina Bryan, Jennifer Jolly Clair, Stacia Fletcher, Kevin Kurtz, Carmelina Livingston, and Stephen Schabel.
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WHO EATS WHAT?

· Frogs and toads eat insects and worms.

· Salamanders eat insects, including mayflies, and earthworms.

· Different fish have different prey items.  Some fish eat small floating plants, some fish eat other fish, some fish eat salamanders and some fish eat insects.

· Turtles eat various food items including plants, fish, and worms.
· Crayfish eat decaying plants and animals (detritus).
· Earthworms feed on decaying roots and leaves in the soil.
· Most insects feed on plants.  Mayflies feed on dead plants.
· How do plants get food?
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From COASTeam Aquatic Workshops: the Piedmont (grade 3); a joint effort between the COASTeam Program at the College of Charleston and the South Carolina Aquarium – funded by the SC Sea Grant Consortium.
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