Shark Sense Trail

Lesson at a glance:
By walking the sense trail, students will understand more about the impressive sensory capabilities of the shark.

Materials:
· Sense Trail Signs (and something to attach them to your signposts) 
· Signposts, if necessary
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Tape measure or yard stick

· Calculators or scratch paper and pencils

· Tuna or other fishy prey item constructed life-sized from craft materials

· Radio with bass control (optional)

· Shallow, wide-mouthed dish with 1:1 solution of ammonia and water

· Two balloons, inflated 
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The ocean is an open book to the senses of a shark.

Hearing: Sharks lack an external ear. However, they have an inner ear that is especially sensitive to detecting sound. Sharks are most responsive to low-frequency sounds, similar to the sounds that wounded prey give off. 

Lateral line: Sharks also have a line of sensory pores that run around their heads, down the sides of the bodies and all the way up the tail. This lateral line helps shark sense movement and pressure.
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Scientists are still figuring out exactly which system does what when it comes to detecting vibrations and sound in the water. The lateral line may play a key role in detecting sound as well. 

Some low frequency sounds may be detectable by sharks more than a mile away. Sharks can pinpoint the direction of the sound source from 800 feet. Movements of struggling prey, currents and water movement can be felt from as far as 300 feet.

Sight: Scientists do not fully understand how well each species of shark can see, however, based on the structure of their eyes, scientists assume that most sharks’ eyes are well suited for seeing moving objects in low light. They also pick up contrast very well. In clear water, most sharks can probably see effectively for about 50 feet. Some sharks have structures in their retinas called cones, which suggest they can also see well in bright light and may even perceive colors.

Smell: Sharks have an acute sense of smell. They can detect some chemicals in concentrations as low as one part per billion. A shark’s sense of smell may detect scents hundreds of yards away from the source so long as the currents are favorable. 
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Taste: Sharks and batoids have taste buds inside their mouth, but their sensitivity is not yet known. Taste buds are likely involved with the final acceptance or rejection of prey. Sharks with nasal barbels may be able to search the seabed for prey with external taste receptors.

Ampullae of Lorenzini: Sharks have an extra sense that uses organs called the ampullae of Lorenzini. The ampullae are small pores located on the shark’s head. Each pore contains a jellylike substance and a tiny hair cell. These pores detect weak electrical fields given off by prey. The ampullae of Lorenzini are effective only within inches of the source and aid in the final moments of prey capture. This extraordinarily sensitive organ has also been shown to allow sharks to navigate by detecting the earth’s magnetic field—like having a built-in compass. Cutting edge research has discovered that the gel within the pores of the ampullae may be able to detect minute changes in temperature—yet another tool in the shark’s impressive sensory arsenal.

Don’t forget to read through the Sense Trail signs for even more information about shark senses. 

Activity:
Preparation:
1.
Photocopy your Sense Trail signs, mount them on poster board or heavy construction paper for durability. You may also choose to laminate them. 

2. You’ll need to gather something on which to mount your signs. The walls of a hallway may work just fine. If you’re setting up your trail outdoors, try tomato stakes, traffic cones, maybe even chairs. 

3. You’ll need to find a space or path that stretches 800 feet. A straight line path is best. Mark off the beginning and the end of your path. You’ll need to estimate a point of reference roughly one-mile from the end of your trail (see Activity step 4).

4. Create a fish using craft materials for your “sharks” to find at the end of the Sense Trail. A tuna is a good choice. You can make them several feet long—easy to see from a distance. You can also add some tin foil to give it an eye-catching silvery look.

5. Mount Signs #8: Sharks Love the Buzz and #9: 3…2…1…Contact next to the prey item at the end of the trail. Leave the inflated balloons here as well.

6. Optional prep:

· Option one: Place a radio at the end of your trail. Leave it on at a medium to low volume (with the bass way up) as you walk out to the beginning of the trail.

· Option two: Also leave a solution of ammonia and water (1:1) in a shallow, wide mouthed dish.

Since all spaces are different, you may like to test out the volume on your radio and the concentration of your ammonia before class. It’s probably best to skip these options if your trail is exclusively indoors so as not to disturb other classrooms.

If your class or group is large, you may like to explore other ways to incorporate the Sense Trail into your lesson. For example, you could set up the Sense Trail before class and train several students as “guides” who will walk small groups through the trail. It may be enough to divide your class in half, between you and student or classroom aid. 

Activity:
1. Make a list on the board with your students that includes everything they know about shark senses. You may choose to review the material in the background section of this activity. It might also be a good idea to review shark anatomy, so when you discuss the lateral line or the ampullae of Lorenzini, your students will have a better picture in their minds.

2. Choose one student to be your human tape measure. Ask another student(s) to measure your volunteer’s average stride. Have your class calculate how many strides your volunteer would need to make to travel 100 feet. 

3. With your Sense Trail Signs and signposts in hand, take your class out to the beginning of your path. 

4. Read Sign #1: Did You Hear That? aloud to your class and mount it on a sign post.

· Give your students an idea of how far away a mile would be by giving them the reference point you estimated before class. 

· Option one: Can your students hear the radio yet? Check at each station to see.

5. Walk off 200 feet with your human tape measure. Read Sign #2: Smell Something? aloud and mount it.

6. Walk off 100 feet. You are now 500 feet away from the end of your goal. Read Sign #3: Sharks Smell Good and mount it.

· Option two: Ask your students if they can smell the ammonia solution you left at the end of the trail. Talk about why or why not. Compare wind and air currents to water currents.

7. Walk off another 100 feet. You are now 400 feet away. Read Sign #4: In Through the Out Door and mount it.

· Option two continued: Can your students smell the ammonia yet? Talk about how we smell. How are we different from sharks? We have one advantage…smells (unlike sounds) actually travel faster in the air. However, even if the scent reaches us faster, our noses might not be sensitive enough to pick it up. Scent particles may be all around us and we might not know it. Can your students name an animal that might be able to detect smells that we can’t?

8. Walk off another 100 feet. You are now 300 feet away. Read Sign #5: Go Swim Upstream and mount it.

9. Walk off another 100 feet. You are now 200 feet away. Read Sign #6: Can You Feel That? and mount it.

· Option one continued: Can your students hear the radio yet? More importantly, can they feel it? If they can feel the bass, they are feeling sound waves—a little like what a shark might experience along its lateral line.

10. Walk off another 100 feet. You are now just 100 feet away. Read Sign #7: Out of the Gloom and mount it.

· Can your students see the end of the trail? Can they see their prey? Have them describe it—size, shape, color, etc. Can they identify it? What direction is it moving?

11. Walk up to the end of your trail. 

· Read Sign #8: Sharks Love the Buzz – Discuss static electricity. Rub the two balloons together and hold one behind a student’s head. Can they tell where the balloon is without seeing it? They are sensing an electric field. 

· Read Sign #9: 3…2…1…Contact! – Ask your students how they evaluate food once it is in their mouth. Why do we need to taste?

Summary: 
1. Have your students create a narrative describing the hunt and capture of a tuna from the perspective of a shark using the information gained from the Sense Trail.

2. Have your students give guided tours of the Sense Trail to other classrooms. 

Extensions:

1. The electric sense of sharks is special but not unique. Have your students do some research on other animals that use electricity to survive. Start with the electric eel but don’t forget the elephant-nose fish and the platypus!

2. Challenge your students to create a Human Sense Trail.

3. Ask your students to convert the Sense Trail into metric units. 
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Did you hear that? 

You would have if you were a shark

Let’s say there is an injured fish in the last throes of life. It’s 800 feet from where you stand right now. Do you hear anything?

A shark would have picked up the sound more than a mile away. But from that distance, it’s hard to tell exactly where the sound is coming from—even for a shark.

From just 800 feet, more than two football fields, a shark can pinpoint the exact location of a sound.

Sharks detect sound with their sensitive inner ears and their lateral line. Scientists are still trying to determine which system does what when it comes to picking up vibrations in the water.

Follow this Sense Trail to learn more about the startling sensory world of the shark.
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Smell Something?

The swimming nose patrol
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You are now 600 feet away from the end of the trail. The current is headed your way. If you were a shark, you would smell the enticing aroma of blood in the water. Do you smell anything?
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There doesn’t need to be much blood in the water to catch a shark’s attention. A large part of its brain is devoted to nothing but smell—so much that scientists like to call sharks “swimming noses.”

Some sharks can smell animal blood and juices in concentrations as small as one part per billion. That’s one drop of blood in a billion drops of seawater—almost 20,000 gallons. One study showed that hungry blacktip sharks can smell one drop of fish juice in 10 billion drops of seawater! That’s nearly 200,000 gallons!
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Sharks Smell Good

Correction: Sharks smell well
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Ever hear that sharks can smell blood from a mile away? It’s not quite true.

All smells are made up of tiny floating particles. When humans smell something, some of those particles have entered their nose for them to smell. If a fish starts bleeding 500 feet away, a shark won’t smell a thing until a current brings a little of that blood to its nose. If the current is running away from the shark, the fish could be bleeding 10 feet away and the shark wouldn’t smell a thing.

A shark can smell blood from very far away because it can smell the tiniest particles of blood in the water. Even though the blood has drifted a long way and spread very thin, the shark can still pick it up.
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In Through the Out Door

The holes to nowhere

There’s blood in the water. It leaked from a fish 400 feet away and drifted to the sharks nose along a friendly current. By the time it reaches the shark, it has thinned out so much that only a few molecules enter your nose.
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Inside the nose of the shark there are rows and rows of folded skin. All that extra skin makes for a lot of room to collect smells. A shark’s nose is finely tuned to blood and animal juices.
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The blood particles stick for a time, then are swept out. The shark’s nose is a dead end street. The nostrils don’t go anywhere; they are just sacks. As the shark swims forward, water is forced in the front of the nostril and then flows out the back.

Go Swim Upstream

Sharks go against the current

You are 300 feet away from the end of the trail. There is a wounded fish there and the scent of blood is strong.

Sharks would follow the trail by balancing the smell between their nostrils. If it’s stronger in the right nostril, the shark turns right. If it’s stronger in the left, it turns left. The shark will crisscross the odor path this way all the way to the source.

Other sharks don’t bother with all the zigzagging. If the smell blood in the water, they just swim upstream—against the current that brought the smell to their nose in the first place. Simple.

Did You Feel That?

Sharks can “feel” without touching

You are just 200 feet away. Can you feel the fish struggling? 

Along the side of a shark’s body is a row of tiny hair cells that make up its lateral line. Each little hair cell senses tiny movements in the water. The movements of the hairs are recorded by nerves and delivered to your brain. With this sense of “distant touch,” it can feel water movements form currents and swimming animals—especially a wounded, struggling fish.

The cool thing about the lateral line is that sharks can turn it off. Scientists think that sharks can switch off the hair cells in their lateral line when they are thrashing around. Sort of like people putting plugs in their ears at a rock concert.

Out of the Gloom

Something to see here

Now, less than 100 feet away, a shark would finally see its prey. When could you see it?

Contrary to popular stories, many sharks have good vision. Shark vision is especially sharp when it is dim. Many hunt at dawn, dusk or at depths where there isn’t much light. Some surface sharks also see very well in bright light and even have the right equipment in their eyes to see colors.

Sharks have reflecting plates at the back of their eyes that bounce the light around the eye and help sharks make the most of what little light might be around. Cats have these plates, too. This is why a cat’s (and a shark’s) eyes shine at night. Some sharks also have special cells that cover the plates when the light is very bright to protect their sensitive eyes.

Sharks Love the Buzz

Sharks can sense electricity

Under a sharks snout, you’ll see small black dots. These are tiny, gel-filled pores called the ampullae of Lorenzini.

All living things give off a weak electric field. Sharks can sense it up to a foot away. Some use this ability to find prey hidden in the sand or coral.

This sense also helps a shark protect its eyes. Before a shark makes its final strike, it either rolls its eyes back into its head or covers them with a tough eyelid. Then the shark uses its electric sense to guide its mouth to its prey.

Sharks are so sensitive to electricity that they can detect the earth’s magnetic field and use its head like a compass.

3...2...1...Contact!

It’s all over…or is it?

You would think that once a shark closes it’s mouth on its prey, the sensing would be over. Not true.

A shark will test its prey with its sensitive mouth to determine if it is worth eating. While it’s true that some sharks (like tiger or bull sharks) will eat almost anything, most are picky eaters. They won’t eat something that isn’t part of their natural diet.

Taste buds let the shark know if an item is poisonous or just strange. A white shark may be able to tell how fatty its potential prey is. If it is not a nice fatty, blubber-wrapped seal, then it will spit it out. The shark doesn’t want to waste energy trying to digest the bony thing. This may be why over two thirds of human victims of white shark attacks survive.  
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