Snakes
(First Draft)
Focus Questions

What do you know about snakes?

Activity Synopsis

In this literature-based activity, students will group words based on what they know and/or think about snakes prior to and after reading an informative book about snakes.

Time Frame

One hour

Student Key Terms

· constrict

· jaw

· limbless

· molt

· reptile

· scales

· snake
· ectotherm

· vertebrate

Objectives

The learner will be able to:

· describe four characteristics of snakes.

Third Grade Standards Addressed

Science Standards


IA2a; IA4a; IA5a; IIA2a

Background

Key Points

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

· Snakes are reptiles. Reptiles are vertebrates that have scales, use lungs to breathe, are ectothermic (the control of body temperature is external) and lay eggs or produce live young. Snakes lack limbs, eyelids and external ears. Snakes never stop growing and regularly molt (shed their skin) to accommodate their increasing size.

· All snakes are carnivores and have a very flexible lower jaw that allows them to eat prey much larger than their heads. Snakes use their tongues to pick up particles from the air and to bring them back to an organ inside the mouth. In this manner, snakes use their tongues to smell their environment. Some snakes have pit organs and are able to “see” heat-producing animals using infrared vision. Snakes do have internal ears and are able to pick up sound waves transmitted through or across the ground.

· South Carolina’s hot and humid climate is ideal for snakes; thirty-eight different species live in South Carolina. Of the thirty-eight species in South Carolina, six are venomous; the coral snake, the copperhead, the cottonmouth, and three different species of rattlesnake. Venomous snakes inject venom into their prey using fangs. Most of South Carolina’s snakes are non-venomous and kill their prey by constriction (squeezing their prey).

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.

Snakes

Snakes are reptiles. Reptiles also include lizards, turtles and crocodilians (alligators, crocodiles and a couple others). They are vertebrates characterized by having tough, dry, scaly skin. Reptiles never stop growing and continue to grow in size until they die. Reptiles, like humans, breathe using lungs and aquatic species must rise to the surface of the water to refill their lungs with air. Reptiles also have more advanced brains than the amphibians (frogs, toads and salamanders). Like the amphibians, however, reptiles are ectothermic (cold-blooded). This means they cannot control their body temperature internally. If a reptile needs to warm up, it will bask in the sunshine. If a reptile needs to cool off, it will seek shade or go underground. Because reptiles rely on external factors to heat their bodies, reptiles are most common in the tropics, though some species have been found in the Arctic Circle. Many scientists avoid using the term cold-blooded because, depending on the environmental temperature surrounding the reptile, a reptile’s blood can actually be quite warm or even hot. In some reptilian species that live in the desert, their blood, if placed into the body of human, would be hot enough to cook the human brain. Therefore, scientists tend to use the word ectothermic instead of the term “cold-blooded”.

Reptiles reproduce by laying eggs covered in shell or by producing live babies. The jelly-like eggs of amphibians require submergence in water in order for the developing embryos to survive.  Reptilian eggs are surrounded by shell and contain other membranes within the shell. These membranes protect and nourish the developing larvae and provide it with water. This allows reptile eggs to be laid on land. 

Reptiles thrive in the warm and humid climate found in South Carolina most of the year. Thirty-eight species of snakes live in South Carolina and a variety of species can be found in every habitat from the Coast to the Mountains. Snakes are limbless reptiles that are closely related to lizards. A lack of limbs is not the defining characteristic of snakes; some lizards (known as glass lizards) are also limbless. The main difference between snakes and lizards is that snakes do not have eyelids or external ears and lizards do. Although snakes lack limbs, they are able to move across land and, in some species, to climb trees. Snakes use the scales on their bellies and strong muscles to move their bodies across or up surfaces.

Snakes, unlike humans, never stop growing as they age. To accommodate their increasing body size, snakes molt, or shed their skin, as they grow. Just prior to molting, the eye of a snake turns a milky-white color. Soon thereafter, the snake slithers out of its old skin with a shiny new covering on its scales. Although snakes appear slimy and slick, they are not. A snake’s skin is smooth and dry to the touch!

All snakes are carnivores that feed on animals. Depending on the species, their prey can include rodents, frogs, lizards, insects, fish, birds, bird eggs and even other snakes. The tiny sharp teeth of a snake are not made for chewing, so a snake swallows its prey whole, even if the prey is bigger than its head. A snake’s bottom jaw is connected loosely to the rest of the skull by ligaments and elaborate muscles. The bottom jaw is also split down the middle in two pieces. These pieces move independently to work the prey down the snake’s throat. First one side pulls, then the other, and these motions are repeated until the prey is swallowed. You can always tell when a snake just swallowed something by the mouse (or frog, or egg, or whatever)-shaped bulge in its body. Snakes do not have a sternum connecting their ribs, so their ribs expand as food passes through their body. 

Snakes use many senses to find food. All snakes use their eyes to see in the visible spectrum, though their vision is poor compared to ours. Some snakes also have pit organs that allow them to detect infrared waves and “see” the heat generated by animals. Snakes do not have external ears, but their internal ears can hear low frequency sounds from vibrations on the ground. The flicking tongue of a snake allows the snake to smell its environment, because the snake smells inside its mouth. The tongue grabs the odor particles and brings them into the mouth where they are transferred to the Jacobson’s organ, the main organ used by a snake for smelling. When eating, the Jacobson’s organ is also used for tasting, because the snake’s tongue has no taste buds. Depending on its body temperature, a snake may not need to eat frequently. A cold snake may have a very slow metabolic rate and may be able to survive months before needing to eat another meal. A warm snake, on the other hand, will have a higher metabolic rate and will need to eat more frequently to fuel its body.

Though some snakes are venomous, in South Carolina only six out of 38 snakes produce venom, and those that do are not toxic enough to kill a healthy human being. The six venomous snakes are the copperhead, cottonmouth, coral snake, timber rattlesnake, diamondback rattlesnake and pygmy rattlesnake. The venom is produced by glands in the snake’s head (it is these glands that give venomous snakes such as diamondback rattlesnake their triangular-shaped head) and is actually saliva with a mixture of toxic enzymes. The fangs of a venomous snake are like hypodermic needles. They are hollow with holes at the end that secrete venom into their prey. The venom of the coral snakes is neurotoxic; it attacks the nervous system of its prey paralyzing the animal. The venom of the other snakes in South Carolina is hemotoxic; it attacks the circulatory and muscular systems of its prey. This affects motor skills and causes the animal to become immobile. An adult venomous snake can control when it releases its venom. When biting a troublesome human, an adult will not release much venom, preferring to save it for something it can actually eat. Immature venomous snakes do not have as much control, so their bites tend to be more dangerous. (Note: the words poisonous should be used when a toxic substance is ingested; the word venomous should be used when a toxic substance in injected).

The rest of the snakes in South Carolina are non-venomous. Most of these, such as corn snakes and yellow rats snakes, are constrictors. Constricting is a way to kill large prey that would pose a problem if swallowed alive. The constrictor first strikes its prey, locking onto the animal with its mouth, and then immediately begins to wrap around the prey with its body. As the prey exhales, the snake takes the opportunity to tighten its grip upon the animal. A common misconception is that constrictors are suffocating their prey, but research has shown that they do not hold their prey long enough for them to die from asphyxiation. Instead by continuously squeezing the chest cavity tighter and tighter, so much pressure is put on the heart that the prey has a heart attack and dies. Once the prey is dead, the constrictor swallows it.

Contrary to popular opinion, snakes are not out to get humans. In fact, they make every effort to avoid humans, since we are much larger than them and are potentially dangerous. If a human or other animal does get too close to a snake, they have different reactions to warn the intruder to stay away.

The rattle of a rattlesnake, such as a diamondback rattlesnake (Crotalus adamanteus), is a warning sign to potential predators and large animals that they are too close. The rattle is a series of loose-fitting, interlocking, cone-shaped scales on the tip of the tail. Each time a snake sheds its skin, another segment of the rattle is added. When a rattlesnake senses danger, it will rattle its tail at about 50 cycles a second making the rattling sound. Most animals have learned that this sound means trouble, and will leave the rattlesnake alone.

A constrictor, such as a corn snake (Elaphe guttata), has a variety of warnings and defenses. If cornered, the corn snake will coil up and take a defensive striking position while shaking its tail. If the tail rustles the leaves, it will make a sound similar to a rattle, a behavior that mimics rattlesnakes and is known as a false rattle. This false rattle is an effective way to fool a predator into thinking a corn snake is a rattlesnake. If the false rattle does not work, the corn snake will strike. Being bitten by a corn snake is scarier than it is dangerous. Their teeth are so small that they may not be able to break the skin. The corn snake’s last defense is something called musking. It releases a white, gooey liquid out of its body that is a mixture of musk and feces. This liquid smells so foul that whatever is picking up or attempting to eat a corn snake may be repulsed enough to let go.

Procedures

Materials
· Paper or index cards cut into twenty-five 0.25” x 0.25” squares with one of the following words written on each card:

1. snake

2. scaly

3. legless

4. slimy

5. shiny

6. look

7. body 

8. scales

9. hard

10. skin

11. molt

12. live

13. ground

14. trees

15. born

16. eggs

17. babies

18. sense

19. strong

20. smell

21. tongue

22. afraid

23. enemies

24. hawks

25. harmless

26. deadly

27. milk snake

28. coral snake

29. dead

30. eat 

31. animals

32. eggs

33. meat-eater

34. constrictor

35. squeeze

36. big

37. poison

38. fangs

39. rattlesnake

40. hurt

41. people

42. bite

· Marker

· Felt

· Glue

· Velcro with sticky backing

· A copy of DK reader Slinky, Scaly Snakes!
· Per group of four students:

· File folder with felt glued to each side of cover 

· Set of word cards

Procedure

Part One

1. Choose 25 words from the text.  

2. Create sets (one for each group of four students) of 25 small cards (0.25” x 0.25”) with one of the words on each card.  

3. Put a small piece of Velcro on the back of each card.  

4. Open a file folder and glue a piece of felt to each side of the folder. 

5. Split students into groups of four. 

6. Give each group a set of cards and a file folder covered in felt. 

7. Instruct the students to group the cards.  

8. Float through each group and ask students to explain their groupings (this will give you an idea of the base knowledge of the groups).  

9. Have students Velcro the words to the folder in their groupings  

10. Then read the book.  

11. Allow the students to go back into the folder and re-group the cards.  

12. Float around to the groups and have them explain why they re-group to make sure that any misconceptions have been addressed.

Part Two

1. Choose a picture from the book that is important to the story.  

2. Run a copy of the picture for each small group of students.  

3. Have each group write five questions about the picture.  

4. Then, have the groups exchange questions – for example Group A switches with Group B.  

5. Group B then writes a story answering Group A’s questions about the picture.  Then switch the stories back.  So now Group A is reading the story that Group B wrote to answer their questions.  

6. Then read the book.  

7. Have the students go back into the story and make any corrections.  The focus would primarily be on scientific inaccuracies – for example, if a question was “what kind of snake is it?” and the students answered “it’s a king cobra”; the students would then go back in and correct that if the snake was in actuality a green snake.

Assessment

A journalist has written the following newspaper article about snakes. The journalist has been afraid of snakes since she was two-years-old! Tell students that it their job to rewrite the paragraph and to correct all of the mistakes the journalist has made before the article goes to print.

Snakes are reptiles because they breathe using lung, have fur and reproduce by laying eggs or producing live babies. Snakes are related to alligators, river otters and turtles. Snakes have slimy skin and if you pick one up your fingers will get wet and sticky. If you have giant weeds in your yard, you should love snakes since all snakes are plant-eaters! They can only eat plants that are smaller than their heads, though. If you don’t like snakes you can just go sit in a tree house, because snakes cannot climb trees. I’ve personally seen some rather sick snakes lately; their eyes are milky-white and their skin is falling off. Yuck! There is nothing worse than a sick snake. South Carolina is NOT a good place for snakes to live (thank goodness) because it is usually way too cold for snakes. This makes me quite happy since corn snakes are venomous and are likely to attack my ankles like crazy. 
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Members of the COASTeam Aquatic Workshops development team include: Katrina Bryan, Jennifer Jolly Clair, Stacia Fletcher, Kevin Kurtz, Carmelina Livingston, and Stephen Schabel.

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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