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Topics
Fish, Adaptations

Grades
3-5

Site
Indoors

Duration
30 minutes

Materials

e Habitat Photos

e Fish ID Cards (1 set
per student pair)

e Decode a Fish Key
(at least one key per
student pair)

e Nonfiction fish
resources (books,
magazines and web
sites)

e Science notebooks or
paper

Vocabulary
adaptations, habitat,
caudal, dorsal, pectoral

National Science
Education Standards

Science as Inquiry (K-4)
Ability to do scientific
inquiry

Understanding of
scientific inquiry

Life Science (K-4)
The characteristics of
organisms

Organisms and their
environments

Life Science (5-8)
Diversity and
adaptations of
organisms
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Overview

What is a fish? Where does it live? How does it survive in its habitat? Students
become detectives to decipher how the body parts of a fish impact its ability to move,
find food and protect itself.

Objectives

Students will be able to:

o Define a fish as a vertebrate with scales and fins that lives in water and
breathes with its gills.

e |dentify specific fish adaptations.

e Describe how the size and shape of a fish's body and fins determine how it moves
and where it lives.

Background

Fish are vertebrates, or animals with backbones. They have many adaptations that help
them survive in their aquatic habitats. Most fish are cold-blooded animals. Fish have
skeletons made of different materials. The skeletons of most fish are made of bone. Sharks
and rays have cartilaginous skeletons made of calcium phosphate and other minerals.

Instead of lungs, fish have qills for breathing. Fish take water in through their mouths. As
the water passes over the gills, oxygen from the water is absorbed into the fish’s blood
stream. Most bony fish have gas-filled swim bladders for buoyancy. In contrast, sharks
have very large livers filled with fatty oil that help keep them from sinking.

Fins serve many functions. Pectoral and pelvic fins are used for steering, balance and
braking. Dorsal fins (located on the back) keep fish stable and prevents them from rolling
over in the water. The tail or caudal fin helps fish move in their habitats. Fast swimming
fish have narrow forked tails that provide the thrust needed to speed through the water.
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Adaptations: body parts
and behaviors that help
an animal survive

Caudal: the tail or
posterior end of an
animal

Dorsal: the back or “top”
of an animal

Habitat: a home for
plants and animals that
provides food and
protection

Pectoral: the chest or
breastbone area of an
animal

Slower swimming fish have a wide, square shaped tail that helps them swim around rocks or
reefs and catch prey.

The various colors and patterns of fish help disguise them in their habitats. Stripes, spots
and coloration can help fish camouflage and avoid predators. Some colors, such as yellow
or orange, are a warning that the animal is poisonous. In addition, as light travels deeper
into the water, bright colors seem to disappear. This also allows brightly-colored fish to
blend in with their surroundings. False “eyespots” located on a fish's body might confuse
potential predators. Fish with counter-shading are dark on the top or dorsal side of their
bodies and lighter underneath on the ventral side. This makes them more difficult for
predators to see when looking down on them from the surface or looking up from the ocean
depths.

The shape of a fish helps it hunt for prey and avoid predators. A torpedo-shaped body
increases a fish's swimming speed. Most fish with this shape live in open water and are
excellent swimmers. Elongated-shaped fish hide under or wrap around rocks or coral.
Flatfish have flattened bodies. They lie on their sides on the seafloor with only their eyes
protruding from the sand, hiding until their prey swim nearby.

The position of a fish's eyes identifies where it spends most of its time. When a fish has one
eye on each side of its body, it usually swims in the water column and above the seafloor. If
both eyes are on top of its head or if both eyes are on one side of its head, it stays on or
near the bottom. The eyes of some species look upward while others look downward. This
helps them find prey or sense predators above or below their body. Some fish living in
deeper water have very large eyes to give them maximum light-collecting ability in low-light
areas. Other pelagic fish have very small or no eyes because they live in permanent
darkness.

The design and location of a fish's mouth indicates how it obtains food. If the mouth is on
the underside of its body, it feeds on the bottom in sand or mud. When a fish's upturned
mouth is slanted toward the top of its body, it's a surface feeder. If it has a big, wide mouth,
it gulps its food. Reef fish with long, skinny “noses"” probe the coral crevices for prey items.

Some fish have teeth of various shapes and sizes. Fish with tiny teeth nibble while some
shark species have rows of sharp teeth that bite and tear. Parrotfish have strong jaws that
scrape and crunch coral to consume the zooxanthellae (algae) within.

Teacher Preparation

1. Make copies of the Fish ID Cards, Decode a Fish Key and Habitat Photos.
2. Gather other fish images and nonfiction resources.
3. Choose a mystery story to read to your class.
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Procedure

1.  SET THE SCENE FOR SOLVING A MYSTERY.

Read a mystery story as a class and briefly discuss the plot and setting. What clues did THE MISSION OF THE
you use to solve the mystery? Scientists use clues to solve mysteries in nature, too. You MONTEREY BAY
may tell students that they will investigate a fish and "solve a mystery” by decoding its AQUARIUM
structural and behavioral adaptations. IS TO INSPIRE
CONSERVATION OF THE

2. STUDENTS COLLECT INFORMATION ABOUT FISH. OCEANS.
Students can visit Monterey Bay Aquarium’s website to view live fish on several web
cams. If you have a pet fish in your classroom, have the students observe it and write
their observations in a notebook or on loose leaf paper. What do you notice about the
shape and size of fish bodles, fins and mouths? Where are the mouths located and what
shape are they? How do they move? Where are the eyes located and what shape are
they? How do fish breathe? How and what do they eat?

3. AS A CLASS, DISCUSS OBSERVATIONS ABOUT FISH USING THE FISH ID CARDS.

Use some pictures or a few of the Fish ID Cards with the whole class to compare various
body and fin shapes and sizes. What similarities and differences do students notice?

4. OBSERVE AND DISCUSS FISH HABITATS WITH THE CLASS.

Look at some of the Habitat Photos. What do students notice about different
habitats? Are there rocks or algae? Is it dense and crowded with inhabitants? What
shape and size are some of the animals?

5. AS A CLASS, USE THE DECODE A FISH KEY TO REVIEW SOME FISH CHARACTERISTICS.

Use the Decode a Fish Key to look at some of the characteristics that help fish survive, ?;5} CONSERVATION
i.e., torpedo-shaped body and forked shaped tail for fast swimming, flat, round or long ~ TIPS

body shape to help it hide or a long probing mouth to reach food in crevices. Refer to
fish behaviors, such as the ways they move and protect themselves. Many blend into Use Monterey Bay
their surroundings (camouflage), some can rapidly swim away from a predator, while Aquarium'’s Seafood

others are bottom dwellers that lie immobile until prey appears. Watch guide to make
sustainable seafood

choices. Fishin the
6. WORKING IN PAIRS, STUDENTS BECOME FISH DETECTIVES TO INVESTIGATE A FISH AND RECORD green column are best

THEIR INTERPRETATIONS. choices. If possible,
Have the students select one Fish ID Card and find out everything they can about that avoid eating fish in the
fish using the Decode a Fish Key. (You may choose to either cut or fold the Fish ID Cards red column.

so only the illustration and not the written information is showing.) Have a few sets of

Habitat Photos available for students to reference. Challenge students to match the — — m
clues on the cards with their illustration to infer which habitat their fish lives in, how or m
what it eats and how it moves and protects itself. Encourage the use of deductive :
reasoning to eliminate guesses and de-code their fish’s physical characteristics. They

should look closely at its body shape and size; coloration; fin shape and position; plus its

eye and mouth shape, size and location. Then have them record what they find in their

notebooks and try to solve the mystery of their fish!

7. STUDENTS CONFIRM THEIR INTERPRETATIONS AND FIND OUT THE REAL FACTS ABOUT THEIR FISH.
Using books, web sites and the written information on the Fish ID Cards, have students
research their fish to confirm their findings. Did they guess the correct habitat, how it
eats and how it moves and protects itself? What clues did they use to solve the mystery?
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Extensions

e Students write descriptive paragraphs with clues about their fish and play a fish
mystery game. They try to match the fish images with the descriptions.

e After doing their research, have students become an “expert” on one fish. The
"detectives"” take turns interviewing the “experts” (each other). They ask one another
yes or no questions to deduce the identity of each fish.

e Make Venn diagrams that compare two fish.

Resources

Websites

Monterey Bay Aquarium. www.montereybayaquarium.org

Watch and observe many different kinds of fish on live web cams and in a video library; print
animal fact cards; find information in the online field guide or read through the Sea
Searcher’s Handbook.

FishBase. www.fishbase.org

A global information system on fish, this web site has information about 28,500 fish,
including common and scientific names and photos. Take a Fish Quiz!

Books

Amazing Fish. Ling, Mary. Alfred A. Knopf, 1991.

Eyes on Nature: Fish. Resnick, Jane P. DDL books, 1994,

Eyewitness: Fish. Parker, Steve. Alfred A. Knopf, 1990.

Peterson’s Pacific Coast Fishes. Eschmeyer and Herald. Houghton Mifflin, 1983.

Standards

Ocean Literacy Standards
Principle 5: The ocean supports a great diversity of life and ecosystems.

California Science Standards
Grade 3:3a,b, ¢, d; 5b, e

Grade 4:2b; 3a, b; 63,

Grade 5: 23, b; 63, g, h

California Language Arts Standards

Reading

Writing

Written and Oral English Language

Conventions

Listening and Speaking
www.cde.ca.gov/re/pn/fd/documents/elacontentstnds.pdf
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Habitat Photo: Coral Reef
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Habitat Photo: Kelp Forest
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Habitat Photo: Rocky Shore
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Habitat Photo: Open Ocean
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Decode a Fish Key

(10f2)

Body Shapes (where it lives)

Round Flat
(tight places) (sandy bottom)

Torpedo Boxy

(open waters) (among coral

or rocks)

Mouth Shapes (how or where it eats)

Mouth on
underside
(bottom feeder)

Long skinny
(probes in crevices)

Big wide mouth
(qulps prey)

Eye Shapes (where it spends most of its time)

—
.:-m-..,'
,m_,_:"

One eye on Both eyes on Both eyes on top
each side same side of head of head
(usually swims above (stays on or near the bottom) (stays on or near
the seafloor) the bottom)

Elongated
(around or
under rocks)

Mouth with teeth
(catches prey)

Large eyes
(light gathering in
deep water)
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Decode a Fish Key

(2 0f2)
Caudal (tail) Fins (the speed it swims)
Squared Forked Truncated Pointed
(moderate) (very fast) (sprints) (fast)

Dorsal Fins on back (for steering and to prevent rolling)

Tiny fins One long fin Large fins Small fins

Pectoral Fins on sides (for balance, turning and braking)

Pointy fins Short and square Irregular fins Triangular fins
(sharp turns and fast fins (balances, hops or (stabilizer)
stops) (maneuvers quickly) sits on fins)
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Decode a Fish
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