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A remora hitches a
ride on a shark.

Introduction

3lE
Hitching a Ride
BEE

Brightly colored fish cwirled around Greg Marshall as

he glidedl over the coral reef’. He checked his air

-
supply, It was almost Time 10 end the dive’. Then he

caw fhe shark’, It was swimming right foward him. The

dhark came closer, and- closer. . . .

o

Greg held his breath as the shark swam past. That’s

6 on the shark. A remora is a

when he saw the remora
long, skinny” fish. With a suction-cup-like® structure®

on its head, it can attach!? to other fish.

After the dive, Greg could not stop thinking about what
he had seen. He wondered if a camera could be stuck to
a shark, like a remora. If he could figure out how to do
that—and get the camera back—he’d see the ocean from

the shark’s point of view. The “hitchhiking” camera

would go where the shark went. It would record what
the shark saw and did.

Greg’s idea became an invention called Crittercam. In this
book you’ll go on assignment to meet the Crittercam team.
You’ll learn how Crittercam shows us the secret lives of
ocean animals.

. swirl !

1 6. remora n &
2. glide v 7. skinny adj. EaBLY
3. coral reef 8. suction-cup-like ad). 5L0R #F &y
4. dive n. i K 9. structure n iy
5. shark " & 10. attach v, B &
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A whale breaks the water's surface.
Then it arches' Through the air and
disappears below. What does it do after

it dives out of sight?

That’s a good question, and one
scientists have tried to answer for
years. Studying animals like whales,
sharks, and seals? isn’t easy. They can
dive deeper than divers in scuba gear3.
They can swim faster than small *
submarines* can travel. Scuba divers
and subs can also scare’
and make them act in unnatural ways.

ocean animals

Humpback whales 1. arch v
2. seal n "R
3. scuba gear KRR %R
4. submarine n. # gt
5. scare V. &



That’s why Greg liked the idea of
attaching cameras to sea creatures!. It
would bé a way to swim with them
without scaring them.

In 1987, Greg started building
Crittercam. He began by taking apart a
video camcorder?. Bit by bit, he took out
all the parts he didn’t need. He got down
to the camera’s basic parts. He placed
those parts in a waterproof® metal tube.

1. creature . £ 5. drag

2. camcorder no (TR BEBERMN 6. backpack
3. waterproof  adj. 5 7K 9 7. bump

4. streamlined  adj REHEM 8. flip

The tube was streamlined* so that
water would flow smoothly around it.
The more streamlined Crittercam was,
the less drag’ it would create for the
animal wearing it. Imagine how hard it
would be to swim wearing a backpack®.
That’s drag! '

The tube had to be strong, too. It
would probably get bumped” as an
animal wearing it searched for food.

n [i:9))]
n g2

n B



First Tests

Greg put everything together and made
the first prototype!, or test model, of
Crittercam. It looked like a toy rocket?
with little fins® on the sides.

Then Crittercam had to be tested. Some
tests were pretty simple. Greg plunged?
the prototype into a full bathtub to test
it for leaks’. He made sure that it was
buoyant®. The camera would have to
float. After all, once the camera was
done taking pictures, Greg had to

get it back.

The camera couldn’t be too buoyant. If
it was, it would make the animal

Changes in Crittercam
design, 1987-2000

wearing it rise in the water. Crittercam
had to be like a remora—streamlined

and nearly weightless underwater.

The next step was to test the prototype

on an animal. What kind of animal?

Something small and easy to handle . . .

probably not a shark! Greg chose a

captive’ turtle® in Central America.

1987

CD*JO"U’!I—\FA)I\)A

. prototype .
. rocket

fin .

. plunge )

leak

. buoyant adj

captive adj

turtle

1988




Greg carefully strapped! Crittercam
onto the turtle’s shell. As the turtle slid
into the water of its tank, Greg watched
closely. What would the turtle do?

To Greg’s relief, the turtle swam
around, dived down, and bobbed? up
to the surface. It didn’t pay any
attention to the camera on its back.
The first big challenge was overcome.

With help from Birgit Buhleier, a
biologist? friend, Greg kept improving
Crittercam. In 1989, they tested it on
wild turtles in the Caribbean Sea®.

3, or special straps,

Greg made harnesses
to hold Crittercam in place on the
turtles’ shells. He put the harnesses on

when thesturtles came ashore to lay

1991 1994

eggs. At first, the harnesses didn’t work.

Underwater, the turtles slipped out of
them. Greg lost eight Crittercams before
he made a harness that worked.

The first fish to wear Crittercam was a
captive nurse shark®. Watching the
shark swim around its tank, Greg could
tell that the camera was causing too
much drag. So it was back to the
drawing board. Every time it was
rebuilt, Crittercam got smaller, sleeker”,
and better.

strap v,
bob )
. biologist ady 4
Caribbean Sea
harness

nurse shark b 4

~N OO 00k W =

sleek ad)

1997

2000 9
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What Goes On ...

A few years later, Greg went to work
for National Geographic. Other people
joined him to study ocean animals
using Crittercam. The Crittercam team
experimented with everything from
walruses' to whales. Each time, the team
learned something new.

One goal was to attach Crittercam in
ways that are safe for each animal. For
example, at first the team attached
Crittercam to a shark by poking? metal

tags’ into its skin. Later, the team used

a clamp?. The clamp held the camera : :
on the shark’s top fin. No poking was for food i the seq Flo
or.

needed. The te?M c/amped Cr/’l“tercw" toa
walrus's tusklo ¢, learn more.

Walruses dig

... Must Come Off

The team has also found creative ways 4 an animal. When the tether dissolves,
to get the cameras off of animals once Crittercam pops free.

the videotaping is over.
From the very beginning, Greg

Some animals, like penguins, hop onto  Marshall hoped Crittercam would help

ice or land to—rest. When they do, scientists learn about ocean animals in a
people unclip’ their harnesses to get the  pew way. And it certainly has!
cameras.

Seals and sea lions often come out of
the sea to sun themselves. The

Crittercams glued to their fur can be 1. walrus n 5%
easily removed. What if traces® of glue 2 tp:ke ) =
are left behind? They’ll disappear when . Csmp , : ' L
the animals go through a molt. That’s 5. unclip v e
when they naturally shed their fur and 3 I:EZF :: e
grow a brand-new coat. 8. stiip ., S &

9. dissolve ) 4y 82
The team has also made a tether’, or 10. tusk 1" SRu) KF

rope, out of a thin strip® of metal that
dissolves’. The tether can tie a camera
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Open jaws' of a great 1. jaw
white shark?

2. great white shark



Imagine for a moment that you want 10

rfudy the underwater habits of 2 great

Jhite shark, There's a problem, The shark
is five times longer than you are tall. And
it's qot a mouth packed full of some very

scary teeth.

How would you get Crittercam on—
and off—that shark? That’s what the
Crittercam team had to figure out. Off
the coast of South Africal, they used
bait? to attract’ great white sharks to
the boat. When a shark came close
enough, a team member used a long
pole? to attach a metal tag into its fin.
Attached to the tag by a tether was
Crittercam. The shark hardly seemed to
notice. With a flick’ of its tail, it swam
away. As the shark disappeared, the

camera inside Crittercam went to work.

About the time the camera ran out of
tape, the tether dissolved. Crittercam
floated to the surface, where it

sent out a radio signal®. The team
followed the signal to its source’. Soon
Crittercam was back on board.

The videotape was worth all the effort.
As the tape rolled, the shark’s world
came into view. The shark’s head
moved slowly from side to side. Back

Crittercam is tethered to the
shark’s top, or dorsal'?, fin.

and forth, back and forth. . . . It took a
while for everyone to realize what the
shark was doing. It was hunting.

Exactly how the shark was hunting was
an important discovery. It was looking
for silhouettes®, or outlines, on the
surface of the ocean.

Silhouettes of what, you ask? They
could be of a seal, a big fish, or even a
person—anything swimming near the
surface. When a great white shark spots’
a shape, it streaks!? up to attack!l.

1. South Africa |3
2. bait iz B
3. attract v, . 15 &
4. pole 7 #F
5. flick n (RAM)

6. signal n. -
7. source . XIiR
8. silhouette n ©®E
9. spot V. I
10. streak i it
11. attack V. &
12. dorsal adj. HEM




The shark is not injured'
as Crittercam is attached.

1. injure ) i




