Just Like a Snake
(Draft)

Focus Questions

What animals at the Aquarium have an adaptation that snakes also have?

Activity Synopsis

After discussing the characteristics of snakes in the classroom, students will travel through the South Carolina Aquarium to find animals that have an adaptation that snakes also have.

Time Frame

Thirty minutes review in classroom prior to a visit to the Aquarium

One-and-a-half hours at the South Carolina Aquarium

Student Key Terms

· constrict

· jaw

· limbless

· molt

· reptile

· scales

· flexible

· camouflage
· ectotherm

· vertebrate

Objectives

The learner will be able to:

· List four or more adaptations found in snakes

· Use prior knowledge, observation skills, and questioning skills to find South Carolina Aquarium animals with adaptations that are also found in snakes

Third Grade Standards Addressed

Science Standards

IA1a, IA2a (two attributes), IA4a, IB1a (ask a question about organisms), IB1d (communicate investigations), IIa2a (predict adaptation function), IIc2c (behavioral adaptations/seasonal changes)

Background

Key Points

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

· Adaptations are body parts or behaviors that help an organism to survive in its environment. Some examples of snake adaptations are:

· Scales to protect skin

· Regularly molt (shed their skin) to accommodate their increasing size, use lungs to breathe

· Flexible body that allows them to get into small spaces and also wrap around their prey

· Sharp teeth to grasp their prey

· Camouflaged coloration to help them hide from both predators and prey

· Venom in snakes such as rattle snakes and cottonmouths

At the South Carolina Aquarium there are animals that are not snakes that share one or more adaptations found in snakes. Adaptations are listed below and the Aquarium animals that share each adaptation is listed with it: 

Camouflage
Toad (Mountain Bog and Coastal Plain Carolina Bay exhibit), Anole (Coastal Plain Carolina Bay exhibit), Softshell turtle (Coastal Plain Blackwater swamp exhibit), Alligator (Coastal Plain Alligator exhibit), Great Blue Heron and Little Blue Heron (Coast Saltmarsh exhibit), Seahorse and Pipefish (Coast Seahorse exhibit), Flounder (Coast Flatfish exhibit), Stingray (Coast gallery Flatfish exhibit), 

Flexible body shape
Moray eel (Great Ocean exhibit, Blackfish Banks exhibit), American eel (Coastal Plain Blackwater swamp exhibit)

Molt
Spider crabs, hermit crabs, horseshoe crabs, fiddler crabs (found throughout saltwater exhibits); Tarantulas, scorpions (Amazon exhibit)

Scales
Fish (found throughout freshwater and saltwater exhibits, includes sharks), Turtle (found throughout freshwater and saltwater exhibits), Alligator (Coastal Plain Alligator exhibit), Anole (Coastal Plain Carolina Bay exhibit

Sharp teeth
River otter (Mountain forest exhibit), Gar (Coastal Plain Blackwater swamp exhibit), Alligator (Coastal Plain Alligator exhibit), Needlefish (Coast ---- exhibit), Shark (Great Ocean Exhibit)

Venomous

Tarantulas, scorpions (Amazon exhibit); jellyfish

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 are reptiles. Reptiles also include lizards, turtles and crocodilians (alligators, crocodiles and a couple others). Reptiles are vertebrates characterized by having tough, dry, scaly skin. They never stop growing and continue to grow in size until they die. They breathe using lungs. They have more advanced brains than the amphibians (frogs, toads and salamanders), but not as advanced as birds or mammals. 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, if their blood were placed into the body of a human, it would be hot enough to cook the human brain. Therefore, scientists prefer the word ectothermic instead of “cold-blooded”.

Reptiles reproduce by laying eggs covered in shell or by producing live young. 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. 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 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 elaborates muscles and can open wider than the snake’s head. 

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. 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 human (which usually only happens when the human is bothering it), 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, so a snake should never be called “poisonous”).

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 prey too large to swallow 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 it 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. Many snakes use camouflage to hide from predators and prey. Jungle snakes that live in rich green vegetation have body color to match their surroundings. Rattlesnakes that live on the ground among rocks and leaf litter have body colors to match. Most people are bit by snakes because they are taunting a snake or they do not see a well-hidden snake and get too close. If a human or other animal does get too close, many snakes have different reactions to warn the intruder to stay away before it strikes.

The rattle of a rattlesnake 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.

At the South Carolina Aquarium there are animals (that are not snakes) that share one or more attributes found in snakes. In nature, a single adaptation for survival may be observed in several different types of animals. The adaptation, although found in different types of animals, often serves the same purpose for all. Adaptations of snakes and the Aquarium animals that share each adaptation are listed below.

Camouflage
Toad (Mountain Bog and Coastal Plain Carolina Bay exhibit), Anole (Coastal Plain Carolina Bay exhibit), Softshell turtle (Coastal Plain Blackwater swamp exhibit), Alligator (Coastal Plain Alligator exhibit), Great Blue Heron and Little Blue Heron (Coast Saltmarsh exhibit), Seahorse and Pipefish (Coast Seahorse exhibit), Flounder (Coast Flatfish exhibit), Stingray (Coast gallery Flatfish exhibit), 

Flexible body shape
Moray eel (Great Ocean exhibit, Blackfish Banks exhibit), American eel (Coastal Plain Blackwater swamp exhibit)

Molt
Spider crabs, hermit crabs, horseshoe crabs, fiddler crabs (found throughout saltwater exhibits); Tarantulas, scorpions (Amazon exhibit)

Scales
Fish (found throughout freshwater and saltwater exhibits, includes sharks), Turtle (found throughout freshwater and saltwater exhibits), Alligator (Coastal Plain Alligator exhibit), Anole (Coastal Plain Carolina Bay exhibit

Sharp teeth
River otter (Mountain forest exhibit), Gar (Coastal Plain Blackwater swamp exhibit), Alligator (Coastal Plain Alligator exhibit), Needlefish (Coast ---- exhibit), Shark (Great Ocean Exhibit)

Venomous

Tarantulas, scorpions (Amazon exhibit); jellyfish (Ocean gallery)

Procedures

Materials
· Student worksheet (one per student)

· Pencil (one per student)

· Student worksheet answer key (one per chaperone)

Procedure

1. In your classroom, prior to a visit to the South Carolina Aquarium, review adaptations found in snakes. 

2. Tell students that there are other animals at the Aquarium that have adaptations similar to those found in snakes. 

3. Tell students that they will be traveling through all of the Aquarium exhibits to find animals that have adaptations similar to those of snakes.

4. Show students the activity sheet. Explain that several of the adaptations found in snakes are written down the left side of the page and that their task will be to fill out the section on the right hand side of the page. 

5. Ask students to write the name of one animal they find next to each adaptation listed, to write the name of the gallery/exhibit where they find the animal and to briefly explain in writing how each animal they find uses the adaptation listed to survive. 

Assessment

Scoring rubric out of 15 points: 

For each adaptation students correctly identify an Aquarium animal has with same adaptation (1 point each)

For each animal they find, the student identifies where they found the animal (1 point each)

For each adaptation listed the student correctly explains the animal they identified uses the adaptation listed to survive (1 point each)
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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.

Name:______________

Adaptations at the Aquarium Activity Sheet

1. Write the name of an animal that uses camouflage.



In which exhibit did you find this animal?



How does the animal use camouflage to survive?

2. Write the name of an animal with a flexible body shape.

In which exhibit did you find this animal?

How does the animal use its flexible body shape to survive?

3. Write the name of animal the molts (sheds its skin).

In which exhibit did you find this animal?



How does the animal use molting to survive?

4. Write the name of an animal that has scales covering its body.

In which exhibit did you find this animal?

How does the animal use a body covering of scales to survive?

5. Write the name of an animal with sharp teeth.

In which exhibit did you find this animal?



How does the animal use sharp teeth to survive?


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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