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Dear Teacher:

During the Sense-ational Sharks assembly program an Aquarium educator will discuss some of
the facts and misconceptions about sharks. Using a PowerPoint presentation, shark teeth and
skin, egg cases, and a life-sized inflatable great white shark the instructor will describe shark
characteristics, how sharks sense their environment and how humans impact shark populations.

Before your assembly program:

Brainstorm with your class about their perceptions
of sharks. Record the list on butcher paper. Save
it and compare with students’ perceptions after the
Aquarium staff visits your school.

Use the Measuring Sharks activity to help students
understand how sharks measure up to other
animals that live in the ocean.

Leopard sharks

After your assembly program:

Take students on a journey with the Shark Sense Trail to understand more about the
impressive sensory capabilities of these amazing predators.

Have students participate in The Great Shark Debate to examine their own values and
beliefs about the environment.

Review student perception lists from before your assembly. Have their attitudes and
knowledge changed?

Introduce the words “threatened” and “endangered” to your class. Many species of
sharks are believed to be in trouble from overfishing and other environmental factors. It
is difficult to know how severly shark populations have been impacted since they are
difficult to study. However, low reproductive rates are one factor that make it difficult
for sharks to recover from decreases in population. “Endangered” and “vulnerable” shark
species include: the bluntnose sixgill shark, sand tiger shark, great white shark,
porbeagle, basking shark, blacktip shark, dusky shark, sandbar shark, Ganges shark,
kitefin shark, freshwater sawfish, smalltooth sawfish, largetooth sawfish, common
sawfish and the giant freshwater stingray. (List acquired from the world Conservation
Monitoring Center.)
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Participating in this program and using the pre and post curriculum will help your students meet
Oregon science standards and Ocean Literacy Principles.

Sense-ational Sharks assembly program: Grades 3-5

Goal: To understand shark adaptations and how they correlate with life in the ocean. Recognize that sharks have a
place in the ocean ecosystem and should be protected.

Cognitive Objectives:

Explain that adaptations are body parts and behaviors that help sharks live in the ocean.
Describe at least three differences between cartilaginous and bony fishes.

Name on benefit of having a cartilaginous skeleton

Describe how sharks use their senses to locate food.

Contrast at least two modes of shark feeding.

Explain how humans are more dangerous to sharks than vice versa.

ouprwdE

Affective Objectives:
1. Students will appreciate shark diversity in form and function.
2. Students will value sharks as worthy of protection and conservation.
3. Students will be inspired to learn more about sharks.

Oregon Science Standards Correlations:

3.1  Structure and Function: Living and non-living things vary in their characteristics and properties.

4.1  Structure and Function: Living and non-living things can be classified by their characteristics and
properties.

5.2L.1Explain the interdependence of plants, animals, and environment, and how adaptation influences

survival.

Social Science Standards Correlations:
Fourth and Fifth Grade: SS.05.GE.07.02 Describe how human activity can impact the environment.

Ocean Literacy: Essential Principals and Fundamental Concepts
5. THE OCEAN SUPPORTS A GREAT DIVERSITY OF LIFE AND ECOSYSTEMS.
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Sharks and Their Relatives
Background Information

Cartilaginous vs. bony fishes

Fishes can be divided into two major groups; bony fishes and cartilaginous fishes.

Sharks, rays, skates, and ratfish are all cartilaginous fishes. Examples of bony fishes include:
salmon, flounder, tuna, catfish, eels and goldfish.

Bony fishes Cartilaginous fishes

Skeleton made of bone Skeleton made of cartilage

Non-replaceable teeth if teeth are present Several rows of replaceable teeth

Fins are usually flexible Fins are usually stiff

Gills are covered by bony plate Five to seven gill slits (except ratfish)

Scales are usually smooth and grow as the | Scales are called dermal denticles, which

fish grows. means “skin teeth.” New scales grow as the
fish grows.

Kinds of cartilaginous fishes
Two important groups within the cartilaginous fishes are the sharks and the
batoids (skates, rays and sawfishes). Sharks are typically torpedo-shaped and
have their gill slits on the sides of their bodies, while batoids have a flattened
body shape with their gill slits on the underside of
their bodies.

The third group of cartilaginous fishes are the chimeaeras. This
group includes all of the ratfishes. Ratfish are easily recognized by
their short, rounded snouts and long, pointed tail fins. Unlike sharks,
ratfish have one pair of external gill openings and no scales on their
bodies. Spotted ratfish are found off of the Oregon coast.

‘\\ Spotted ratfish

Shark anatomy
Mouth: The mouth of both sharks and batoids is usually on the underside.

Teeth: Shark teeth are made of the same material as human’s teeth. Rows of
replacement teeth continually develop behind the outer rows of feeding teeth.
Sharks frequently lose teeth while capturing their prey. As a tooth falls out, a
replacement tooth takes its place. Some species of sharks lose as many as
30,000 teeth in a lifetime. The shape of a shark’s teeth matches its diet. For
example, sandtiger sharks have long pointed teeth like the prongs on a fork for
grabbing smaller fishes. White shark’s teeth are wide and serrated like a steak
knife, allowing them to tear up larger prey such as seals, dolphins or other
sharks.
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Fins: Sharks have five different types of fins. Most shark fins are rigid and supported by
cartilaginous rods. A shark may have one or two dorsal fins, located on the back, which stabilize
the shark. Unlike most bony fishes, the upper lobe of the caudal, or tail, fin is larger than the
lower lobe. As the shark moves the tail (caudal) fin from side to side, the tail fin rises, causing
the head of the shark to sink. The paired pectoral fins compensate for this downward motion by
providing lift at the shark’s head end. Paired pelvic fins stabilize the shark, and on male sharks
and rays the inner edges of the pelvic fins are modified in to claspers, which aid in reproduction.
Some shark species have a single anal fin, which provides further stability.

Dorsal fins

AN
Caudal fin

Anal fin
Pelvic fins

Pectoral fins

Gills: Sharks have five to seven pairs of gill slits on either side of their heads. Skates and rays
have five pairs of gill slits on the underside of their body. Skates, rays and some shark species
have small openings, called spiracles, behind the eyes on the top of the head. Fast-swimming
sharks rely solely on water being pumped through the mouth and over the gills as they swim.

Scales: Sharks and batoids are covered with scales called dermal denticles which means “skin
teeth.” They have the same structure as a human tooth, consisting of three layers: an outer layer
of enamel, a layer of dentine and a pulp cavity. Unlike the scales of bony fishes, these dermal
denticles do not get bigger as the fish grows. Instead, the shark grows more scales. Like the teeth
of a shark, the shape of each scale is unique to a species and can be used in identification.

Shark senses

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.

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 sharks’ eyes are well suited for seeing
moving objects in low light. In clear water, most sharks can probably see effectively for about 50
feet. Some sharks have cones in their eyes which suggest they can also see color.

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.
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Taste: Sharks and batoids have taste buds inside their mouth, but their sensitivity is not yet
known.

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—Ilike 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.

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. 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.

Camouflage

Sharks, skates and rays are well camouflaged. Most are
countershaded. Being countershaded means that the back side
of the body is dark in color so that they blend in with the dark
sea below, and the underside is lighter so that they blend in
with the sunlight penetrating the water’s surface. Many sharks
and their relatives may be disruptively colored. Disruptive
coloration may include spots and/or stripes. These markings
help to break up the animal’s body so that it is more difficult to
see.

Shark Conservation

Sharks have always received much attention, usually negative. Shark attacks are rare. Statistics
show that five to 10 people are killed worldwide each year by sharks. People are much more
likely to be killed from drowning, bee stings, lightening strikes or traffic accidents.

Humans know little about the ecological role sharks play in the ocean. It is believed that as top
predators, they are important in maintaining the balance of the marine ecosystem, preying on
sick, weak and injured animals and keeping populations healthy.

We do know that sharks mature slowly, which makes them prone to rapid extinction by shark
fisheries. Some shark species may have only a two percent replacement rate each year. Sharks,
like marine mammals, often become fatally entangled in drift and gill nets. They are also hunted
for their meat, teeth , hide, cartilage, liver oil and fins. Shark fisheries were responsible for
killing 100 million sharks in 1989 alone.
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Sharks and batoids are increasingly vulnerable to human activities. As important indicators of the
health of the oceans, they need our help if they are to survive.

Sevengill shark
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Measuring Sharks

Lesson at a Glance:
Students will measure the lengths of several species of sharks and compare each animal’s
size.

Oregon Content Standards:
SCIENCE
e Third Grade: 3.1 Structure and Function: Living and non-living things
vary in their characteristics and properties.
e Fourth Grade: 4.1 Structure and Function: Living and non-living things
can be classified by their characteristics and properties.
e Fifth Grade: 5.2L.1 Explain the interdependence of plants, animals, and
environment, and how adaptation influences survival.
OTHER ADAPTABLE CONTENT AREAS
e Mathematics

Ocean Literacy: Essential Principals and Fundamental Concepts
5. THE OCEAN SUPPORTS A GREAT DIVERSITY OF LIFE AND ECOSYSTEMS.
e 5.a. Ocean life ranges in size from the smallest virus to the largest animal
that has lived on Earth, the blue whale.

Materials:
u Shark length cards (included with this Kit)
d One 50-foot long clothesline
d Clothespins
(N Measuring tape for each group

Background:
The class Chondrichthys (cartilaginous fishes) today includes 470 batoid (rays and

skates) species and over 450 shark species. Off the coast of Oregon, there are at least 15
different shark species. These include the brown cat shark, the basking shark, the blue
shark, the thresher shark, the leopard shark and the white shark. Over 80 percent of all
sharks are less than six feet long, and 50 percent of all sharks are less than three feet long.

The lengths used for this activity come from the FAO (Food and Agriculture
Organization) and are currently accepted record lengths for these sharks. If your students
choose to pursue further research they may find resources with slightly different
information.

The lengths of the sharks included in this activity are listed on the table below. These
lengths are maximum recorded lengths and most sharks will probably never reach these
lengths during their lifetime, just as most humans will never reach the record height set
for our species. The tallest man ever recorded was 8 feet, 11 inches. Also, some
basketball players are over 7 feet tall, but most people never grow even close to that
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height. Keep in mind however that we have not seen, let alone measured, all the sharks in
the world, so there may be some record breakers out there.
Sharks Currently accepted maximum lengths
Cookie-cutter shark 1.5 feet
Swell shark 3 feet
Horn shark 4 feet
*Spiny dogfish 5 feet
*Soupfin shark 6 feet
*Leopard shark 6.5 feet
*Salmon shark 10 feet
*Sevengill shark 10 feet
*Blue shark 13 feet
*Mako shark 13 feet
Nurse shark 14 feet
Megamouth shark 17 feet
Tiger shark 18 feet
*Common thresher 19 feet
Great hammerhead 20 feet
*White shark (“great white”) 21 feet
*Basking shark 40 feet
Whale shark 46 feet
* Species found off the Oregon coast.
Activity:
Preparation:
1. Introduce your students to sharks using the Shark Background Information sheet.
2. Discuss where sharks live and their diversity. There are about 15 species of sharks
found off the Oregon coast, ten of which are included in this activity.
3. Reserve a hallway, gym or outdoor area where you will have room to fully extend
a 50-foot long clothesline.
4. Affix the clothesline to the ground or floor.
Activity:
1. Divide your students into groups of four.
2. Ineach group:
« Two students will be using the measuring tape.
« One student will be responsible for holding the clothespins.
« One student will be responsible for holding their assigned shark cards.
3. Give each group two or three shark length cards (at least one smaller and one
larger shark).
4. Explain that the end of the rope, where they will begin each measurement, is the
tip of the tail of every shark to be measured.
5. Have the group with the cookie-cutter shark go first.
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6. Once they have measured 1.5 feet on the rope, have them clothespin their shark
card onto the rope so that it lays down on the ground with the picture side up.

7. Continue having the groups measure their sharks onto the rope until all 18 shark
cards have been pinned to the clothesline.

8. Once all the sharks have been measured have two or more students hold up the
entire rope for everyone to see. Compare the sizes of the different sharks.

9. After the rope has been disassembled and everyone has returned to class, have
students research information about the sharks that their group measured, (ie.
where their shark species can be found [their range] and what they eat [their
diet]).

10. Have students present the information about their sharks to the rest of the class.

Extensions:

1. Have your students look up the lengths of other sharks or things they are familiar
with and add them to the rope. For example, find the length of a school bus or the
average fourth grader.

2. Have your students calculate how many of each shark (nose to tail) it would take
to reach one end of the hallway or gymnasium to the other.

3. Have your students convert each shark length in feet into inches, yards, meters or
centimeters.
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Cookie Cutter Shark
Up to 1.5 feet

Swell Shark
Up to 3 feet

Horn Shark
Up to 4 feet
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Spiny Dogfish Shark
Up to ) feet

Soupfin Shark
Up to 6 feet

Leopard Shark
Up to 6.5 feet
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Sevengill Shark
Up to 10 feet

Salmon Shark
Up to 10 feet

lue Shark
‘ Up to 13 feet
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Mako Shark
Up to 13 feet

Nurse Shark
Up to 14 feet

Megamouth Shark
Up to 17 feet
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Tiger Shark
Up to 18 feet

Thresher Shark
Up to 20 feet

Great Hammerhead Shark
Up to 20 feet
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Basking Shark
Up to 33 feet

Up to 50 feet
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Shark Sense Trail

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

Oregon Content Standards:
Science
e Second Grade: 2.1L.1 Compare and contrast characteristics and behaviors of
plants and animals and the environments where they live.
e Fourth Grade: 4.2L.1 Describe the interactions of organisms and the
environment where they live.
e Fifth Grade: 5.2L.1 Explain the interdependence of plants, animals, and
environment, and how adaptation influences survival.
OTHER CONTENT AREAS
Mathematics: measurement

Ocean Literacy: Essential Principals and Fundamental Concepts
5. THE OCEAN SUPPORTS A GREAT DIVERSITY OF LIFE AND ECOSYSTEMS.
e 5.d. Ocean biology provides many unique examples of life cycles, adaptations
and important relationships among organisms (symbiosis, predator-prey
dynamics and energy transfer) that do not occur on land.

Materials:
Sense Trail Signs (and something to attach them to your signposts)
Signposts, if necessary

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

U OO0 O000o0oo
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Background:

The ocean is an open book to the senses of a shark. Review
shark senses in the background section of this curriculum
packet. Read through the Sense Trail signs for even more
information about shark senses.

Activity:
Preparation:

1.

2.

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

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.

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).
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.

Mount Signs #8: Sharks Love the Buzzand #9: 3 ...2 ...1 ...C 0 next @ the
prey item at the end of the trail. Leave the inflated balloons here as well.

Optional prep:

e 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.

e 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.
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10.

Activity:

With your students make a list on the board including 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.

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.

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

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

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

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

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

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.

a. 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.

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

a. 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?

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

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

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

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

a. 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?
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11. Walk up to the end of your trail.

a. 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.

b. Read Sign#9: 3 ...2 ...1 ...C 0 n-tAsk gotr 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!

Challenge your students to create a Human Sense Trail.
3. Ask your students to convert the Sense Trail into metric units.

N
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Did you hear that? @

You would have if you were a shark

Let 6s say there i s an i1 nju
| 1 f e. | t 0s 800 &andmghtndwr om w
Do you hear anything?

A shark would have picked up the sound more than

a mile away. But from that
exactly where the sound is coming from even for

a shark.

From just 800 feet, more than two football fields,
a shak 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 Sase Tralil to learn more about the
startling sensory world of the shark.
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Smell Something? @

The swimming nose patrol

You are now 600 feet away from A
the end of the trail. The currentis = . - =
headed your way. If you were a b

shark, you would smell the enticing ama of
blood in the water. Do you smell anything?

There doesnot
much blood in the water
to catch a s
attention. A large part of
Its brain is devoted to
nothing but smelli so much that scientists like to

cal l sharks Oswimming nose.

Bull sharks

Somesharks can smell animal blood and juices in
concentrations as small as one part per billion.

That 0s one drbdipndopsofbl ood I
seawatdr almost 20,000 gallons. One study

showed that hungry blacktip sharks can smell one

drop of fish juice in 10billion drops of seawater!

That os nearly 200,000 gall
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Sharks Smell Good @

Correction: Sharks smelve//

Ever hear that sharks can
smell blood from a mile :
away? | tds not . gui.te st

AL s

All smells are made up of  _. 3
tiny floating particles. When -.
humans smelsomething, some of those particles

have entered their nose for them to smell. If a fish

starts bleeding 500 feet

thing until a current brings a little of that blood to

Its nose. If the current is running away from the
shark, tle fish could be bleeding 10 feet away and
the shark woul dndot smell

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, thehark can still pick it

up.
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In Through the Out Doc@

The holes to nowhere

Thereds blood i n the water
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 mwch that only a few

molecules enter your nose.

Inside the nose
of the shark

there are rows LN urse sharks

and rows of

folded skin. All that extra skin makes for a lot of
room to coll ect smell s. A

tuned to blood and animal juices.

The blood partcles stick for a time, then are swept

out . The sharkdés nose I s a
nostrils dondt go anywhere
the shark swims forward,
water is forced in the front
of the nostril and then
flows out the back.
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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

bet ween their nostril s. | f
nosti | , t he shark turns righ
left, it turns left. The shark will crisscross the odor

path this way all the way to the source.

Ot her sharks donot bother
the smell blood in the water, they just swim

updreamin against the current that brought the

smell to their nose in the first place. Simple.

Mako sharks
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Did You Feel That?

Sharks can oOfeel 6 w out

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

Al ong the side of @nyshar ko
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

del i vered to your brain. W
touch, 6 it can feelrmemsat er
and swimming animal8 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. Soof like people
putting plugs
In their ears at
a rock concert.

Swell shark
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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. $ark vision is especially sharp when it is

dim. Many hunt at dawn, dusk or at depths where
there 1 sndot much |1 ght. So
very well in bright light and even have the right
equipment in their eyes to see colors.

Sharks have refleai 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
catodos (and a sharkos) eyes
sharks also have speatalls that cover the plates

when the light is
very bright to
protect their
sensitive eyes.

Thresher shark
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Sharks Love the Buzz

Sharks can sense electricity

Under a sharks snout, youdo
These are tiny, gefilled 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 ether 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 earthos magnet.
like a compass.
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3...2...1...Contact!
I 0 a

t O | | over éor i s
You would think that

true.

t ?

once
mouth on its prey, the sensing would be over. Not

A shark will test its prey with its sensitive mouth to

determine if it is worth eating. Whilei t 0 s
some sharks (like tiger or bull sharks) will eat
al most anything, mo s t
eat something that

|l snot part
natural diet.

White shark

Taste buds let the shar A
know if an item is poisonous or just strange. A
white sharkmay 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
doesndt want to waste
bony thing. This may be why over two thirds of
human victims of white shark attacks survive.
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The Great Shark Debate

Lesson at a Glance:

This lesson is designed to give students an opportunity to examine their own values and
beliefs related to the environment and to practice discussing environmental issues without
placing judgments. The format for this lesson is a county hearing with the students
testifying to the commissioners about what they feel the solution should be to a great
white shark invasion. This activity may be done as a role playing activity, or students
may simply review the positions of each character and discuss the issues.

Common Curriculum Goals and Benchmarks:

SOCIAL SCIENCE

Third Grade: SS.03.CG.03 Identify ways that people can participate in their
communities and the responsibilities of participation.

Third Grade: SS.03.SA.03 Identify and compare different ways of looking at
an event, issue, or problem

Third Grade: SS.03.SA.04 Identify how people or other living things might be
affected by an event, issue, or problem.

Third Grade: SS.03.SA.05 Identify possible options or responses; then make a
choice or express an opinion.

Fourth and Fifth Grade: SS.05.GE.07.02 Describe how human activity can
impact the environment.

Fourth and Fifth Grade: SS.05.SA.03 Identify and study two or more points of
view of an event, issue, or problem.

Fourth and Fifth Grade: SS.05.SA.04 Identify characteristics of an event,
issue, or problem, suggesting possible causes and results.

Ocean Literacy: Essential Principals and Fundamental Concepts

6. THE OCEAN AND HUMANS ARE INEXTRICABLY INTERCONNECTED.

o 5.e. Humans affect the ocean in a variety of ways. Laws, regulations and
resource management affect what is taken out and put into the ocean.
Human development and activity leads to pollution (point source, non-
point source, and noise pollution) and physical modifications (changes to
beaches, shores and rivers). In addition, humans have removed most of the
large vertebrates from the ocean.

Materials:
d Jaws Sightedrticle
a Role cards
d Props and costumes appropriate to each role
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Background:
Discussing environmental ethics can be difficult. There are many sides to every issue

and often the feelings for one position or another are strong. In presenting this activity to
students, stress the importance of not placing judgment and listening to perspectives other
than one’s own. Understanding all sides can provide a bigger picture of the issues.

It is not the intent of this activity to prescribe right and wrong answers for the students.

Procedure:

1. Provide your students with the Jaws Sightedrticle. Have them read it or read it
out loud to the class.

2. Assign 20 of your students roles for the debate (county commissioners, tourists,
etc.); each should receive a card describing their character. These students will be
testifying at the hearing. Create a name tag for each character.

3. Assign the rest of your students’ roles as news reporters, local citizens, etc. These
students may ask questions of those people testifying at the hearing. They can
write letters in support, write newspaper articles, etc.

Encourage the students to dress the part of their character and bring props.

Give the students time to prepare their roles, questions, letters, etc.

The teacher will act as the chairperson. All participants must be recognized by

the chairperson before speaking. After the testimony, the reporters, researchers

and citizens will be asked to read their articles, reports or letters. After all

testimony, questions and comments, the commissioners should vote and each

should state the reasons for their decisions.

7. For younger students teachers may want to give them one sentence that explains
the role of their character instead of the whole paragraph.

o oA

Activity:

JAWS SIGHTED
By Media Hysteria, Rocky Beach Tribune

Residents of Rocky Beach Cove, a fishing and tourism community along the Pacific
coast, will attend a hearing tonight at 7:00 p.m. to determine the fate of lurking great
white sharks. The sleepy coastal community, home to 5,000 year-round residents, has
recently been invaded by a large number of great white sharks. Multiple sightings have
occurred off the coast, and last night one was seen right off the docks in downtown
Rocky Beach, thus motivating citizens to take action before the bloodthirsty giants attack
and human life is lost.

As we went to press, the jaws of the deep had surfaced only to feed on the large marine
mammal populations found off the coast: seals, sea lions and whales. Local salmon and
rockfish fisheries, already in decline, have not yet been threatened. Local fishermen are
worried about this year’s catch.
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Spokesperson Fred Flounder has seen this kind of invasion before and is sure that the
sharks will soon turn to fish for sustenance. He stated, “If we don’t exterminate these
monsters now, we’ll lose both life and livelihood.” In opposition ot the fishing
community’s statement, local U.S. Fish and Wildlife Service agent Wendy Permit stated,
“The sharks, though potentially dangerous, offer little threat to local fishing economy or
tourist business. | see no reason for panic.” However, tourist visitation has declined
since the first story was published about the offshore feeding frenzy. People come from
all over to visit Rocky Beach Cove this time of year to fish, see wildlife and swim in the
warm coastal waters.

The county commissioners will vote on the fate of the sharks following tonight’s hearing.

ROLES:

Ryan or Rachel Lander, realtor (also a county commissioner)

You rely on the tourists to rent your houses and apartments during the year. You are
concerned that the great white shark sightings may reduce your profits. You also fear
that the year-round residents may move out of the area, and the profits you have been
making on selling waterfront property may cease. You feel that killing the sharks would
solve your dilemma.

David or Wanda Yumyum, restaurant owner (also a county commissioner)

You own the town’s most popular restaurant, the Finner. You rely on the tourists for the
majority of your profits. Although you could make a fortune selling great white steaks,
you can also see the value of not interfering in the food chain. You are wondering if
there is another alternative to killing the sharks.

Jason or Jan Tubesnout, fisherman (also a county commissioner)

You are a fourth-generation fisherman. You are proud to tell people that your great-
grandfather was one of the first to settle in Rocky beach. You have noticed a decline in
the local fish populations and you resent the increase in recreational fishing, which you
feel is taking away from your livelihood. Although you are involved in community
affairs, you resent those “free-thinking environmentalists” who are moving into the area
and who do not share your values. You are worried that the sharks may further affect the
already declining fishing industry The only positive outcome you can see is capturing the
sharks and selling them to an oceanarium or selling the meat, jaws and skin to tourists.

Warren or Wendy Permit, U.S. Fish and Wildlife Service agent (also a county
commissioner)

It’s your job to manage the wildlife population for the government. Marine mammals are
protected from harassment and harvesting by the Marine Mammal Protection Act.
Currently, no legislation exists to protect sharks. You know that the sharks have been
drawn to the area because of a sudden increase of seals and sea lions and will likely have
little impact on the fishing industry. Recognizing the fear in the community, as well as
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your ethical obligation to wildlife, you are trying to develop a plan that would reduce fear
and protect the sharks.

Frank or Frances Bookman, high school biology teacher

You teach at the local high school. You are an active member of several animal welfare
organizations and are vocal in your opposition to hunting the sharks. You have several
animal welfare groups lined up to protest killing the sharks. You would like to see the
sharks captured and transported to a new location.

Mike or Maura Cashflow, tourist shop owners

You see the great white invasion as an excellent way to increase T-shirt sales. You can
almost hear the cash register ringing as you design the torn and bloody T-shirts with
Rocky Beach Cove’s name on them. You would like to see lots of media hype to bring
the tourists to town. You do not want to see the sharks harmed and are trying to convince
other locals to preserve the sharks.

Perry or Paula Dingy, boat owners

You’ve watched hundreds of Discovery Channel television documentaries and have
witnessed the power of the great whites as they chase after bloody meat thrown from
boats. You see this as an opportunity to make money by taking tourists out in your boats
to chum for sharks. The photo business you operate on the side would benefit also. But
you are concerned that the cost of insurance for your business may increase, so you’re not
sure if the risk of taking your boat out to the sharks is worth it.

Tom or Trudy Netters, net manufacturer

With the decline of the gill net industry, your company has been suffering. You have
heard about the beaches in Australia and South Africa, which are protected by shark nets
set parallel to the shore. The nets do not exclude all sharks, but reduce the population,
which reduced the attacks on humans. Beach meshing is expensive, and you feel that you
would turn a huge profit if you can convince the commissioners that this is the solution to
their dilemma. You do not want the sharks harmed.

Sam or Sara Walkabout, world traveler

You travel the world, enjoying the bounties of the seas. Recently, while visiting the
tropics, you watched a shark finning operation. You saw the fisherman catch the sharks,
remove their dorsal fins, and throw the dying sharks overboard. You were horrified.
You have also been to Australia and seen what beach netting does to the other species of
animals in the area, hundreds of injured and dead sea turtles, dolphins, and fishes caught
on a weekly basis. You are also aware of the shark fishery’s impact on sharks, which
mature slowly and reproduce in small numbers. Based on what you’ve read, you believe
that the population of great whites will decline when the food source declines, and that
the sharks should be left alone.
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Terry or Tabitha Binoculars, wildlife watcher
Although you have never been interested in sharks, the opportunity to see a great white in

the wild appeals to you greatly. You have booked a three-month stay in Rocky Beach
Cove to view the local wildlife, especially the sharks. You’re not sure what the
permanent solution should be.

Sam or Susan Snorkel, scuba shop owner

You won the local scuba shop. Ever since word leaked to the press of the great white
sightings, your shark diving-cage tour business has been booming. Just last week, you
signed a contract with National Geomapjtthe world-famous magazine, to do an article
and photo essay on the great whites. You do not want to see the sharks harmed and feel
that if the public takes proper precautions, there will be no problems with the sharks.

Mel or Mary Boatman, marina operator

You run the Merry Boatman Marina in Rocky Beach Cove. Your workers often have to
dive in the marina to clean off boat hulls and to retrieve lost articles. You saw all of the
JAWSmovies and read the books. You are convinced that the sharks would seek out
your divers and attack. Your insurance policy will not cover the lawsuits from injury or
boat damage.

Fred or Freda Greenback, banker (also a county commissioner)

You are a banker. Part of your business is to finance home loans to new residents. You
are an avid wildlife watcher and former president of the local chamber of commerce.

You also love fishing and sailing. You think the town has great economic recreational
potential, but you are also concerned about protecting the natural ecosystem. You are not
sure what the solution should be.

Lee or Lisa Lookeylou, tourist

Each year, you and your family travel to Rocky Beach cove to camp and to swim in the
cove. Your children range from three to fifteen in age. You and your oldest daughter are
avid surfers. The rest of your family enjoys swimming and boogie-boarding in the surf.
You are horrified that the community of Rocky Beach Cove has not exterminated the
sharks. You threaten never to return if the sharks aren’t killed.

Ron or Robin Mako, shark conservation biologist

You have studied sharks for the past 25 years. Never have you had such a fantastic
opportunity to study great white shark behavior. You know that the fishing industry will
be helped by the sharks, as they will decrease the fish-eating marine mammals in the are.
The mammals have been drawn to the area by the fish-processing boats that operate in
the cove. You know that more people are killed and injured by bee stings, lightening
bolts, pigs, automobile accidents and falling soda machines each year than by sharks.
You are aware that the ocean’s shark populations are in serious decline, and you are
willing to fight with your last breath to conserve the shark population off of rocky beach
Cove.
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George or Gina Tail Fin, Native American artist

You often use shark images in your art work, as did your ancestors in the area around
what is now called Rocky Beach Cove. Traditionally, your people have admired the
shark because of its speed, power and hunting skill. You and your Native American
friends are amazed and often angry at how quick white people can be to destroy anything
that makes life inconvenient for them. You don’t want to see any shark harmed and
would like the people of Rocky Beach Cove try talking about living in harmony with
these animals.

Kurt or Kathy Homer, local home owner

You have a beautiful oceanfront home, which overlooks a local sea lion rookery. You
have seen the great white sharks dragging struggling sea lion pups from their mothers’
sides. You were horrified. You are retiring in three months and plan to sell your home.
You feel that no one will want to buy your house because of the slaughter occurring
outside your living room windows. You want the sharks exterminated. You have been
the head of a local campaign to get rid of the sharks.

Barry or Brenda Fishmonger, fish market owner

You see the sharks as providing a potential boom in revenue. Your fish market has lost a
lot of money due to the decline of the local commercial fishing industry. If you could
hire fishermen to catch and filet the sharks, your business would be on the fast track once
more. You would like to see the sharks killed and sold to your business.

Jim or Janet Midway, theme park owner

You own a theme park called Water World 30 miles from Rocky Beach Cove.
Attendance has been down over the last five years. You do not want to pay for the
insurance to repair an old wave pool for human use. You figure with minor adjustments,
you could modify it to keep the sharks alive long enough to boost your attendance, at
least for a short time. Freezing and displaying the dead sharks would also bring in the
crowds. You believe that the sharks should be captured and given to you.

Robert or Rhonda Rescuer, life guard

You have worked as a life guard for 15 years. You have seen the hysteria sharks cause
among swimmers, and, although you think there is little danger of a shark attack, you feel
the beaches should be netted or the sharks removed. You don’t want to see anyone
drown in a panic to escape the water.

Summary:
As a class, discuss each character and the points they raised. Be sure that one of the final

points is that there are several sides to any issue, and usually there isn’t one right answer.
Stress the importance of gaining a clear understanding of all positions. Have your
students research the frequency of shark attacks and their causes.
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