Foeding Fren

esvimen s,
o ‘-

Sed otter

Sea wrchin

Lab Program Curriculum
Grades 4-5

OREGON COAST
AQUARIUM
NEWPORT



Program Description

This 45 60 minute lab program introduces students to food chains and food webs of the
Oregon coast. During this program students and their chaperones will travel to four stations and
discover who eats who while finding out about feeding adaptations.rssudd also have an

opportunity to touch some of the marine invertebrates discussed in this program. Participating in
this program and using the enclosed activities will help your students meet ODE Science Content

Standards and national Ocean Literaanéiples.

Chaperoneswill be asked to take an active role in the lab program, which is

designed so that they read informational cards to the students in their group. It
will also be the chaperoneds responsji
during the lab program.

Before your visit:

Make aKWL chart . Have the students write down what tikayow about their fieldtrip,
the Aquarium, the beach, etc. and then have them write Wolnat they want to know.
Reuvisit this chart at the conclusion of your trip with what thegrred.

Using pictures from magazines or drawings, make ocean plant and animal cards. Use

these and thAnimal Flash Cards to familiarize students with organisms that will be
covered in their Aquarium visit.
Use theWeb Words reading and word find activity to familiarize students with the

concepts that will be covered in the lab and terminology that might be new to them.

During your visit:

Provide your studentend chaperonesith copies of the@dregon Coast AquariumSelf
Guided Materials. A master copy of the pageseaaked to create this booklet can be

found on the Teacher Resources page at the Aquarium website, www.aquarium.org

After your visit:

Test the studentsd skildl by c¢r edanimalg
cards you made. This activity,e t 6 s  Lig intlededdmthis packet.

With a large circle of students create a giant web of life. Follow the acttyan Food
Web, included in this packet.

Ask students what role humans play in some ofdbd chains they created. Ask your
students to research other ways humans use the ocean.

Ask you students to write a shatbryof the most interestingnimalthey found at the

Aquarium. Have each student read tls¢aryto the class and have the class try to guess

what theanimalis.
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Feeding Frenzyaddresses the following

ODE Science ContenStandards:
4.1  Structure and Function: Living and ntwing things can be classified by their
characteristics and properties.
4.1P.1Describe the properties of forms of energy and how objects vary in the
extent to which they absorb, reflect and conduct energy.
4.2  Interaction and Change: Living and rionng things undergo changes that
involve force and energy.
4.2L.1 Describe the interactions of organisms and the environment where they
live.
5.1  Structure and Function: Living and ntwuing things are composeaf related
parts that function together to form systems.
5.2  Force, energy, matter and organisms interact within living andiviog
systems.
5.2L.1 Explain the interdependence of plants, animals and environment and how
adaptations influences surviva

Ocean Literacy Principles

Principle 4: The ocean makes Earth habitable.
A: Most of the oxygen in the atmosphere originally came from the activities of
photosynthesis organisms in the ocean.

Principle 5: The ocearsupports a great diversity of life and ecosystems.
A: Ocean life ranges in size from the smallest virus to the largest animal that has
lived on Earth, the blue whale.
D: Ocean biology provides many unique examples of life cycles, adaptations and
important relationships among organisms (symbiosis, prega&y dynamics and
energy transfer) that do not occur on land.

Principle 6: The ocean and humans are inextricably interconnected.
A: The ocean affects every human life. It supplies fresh watest(raim comes
from the ocean) and nearly al/|l Eart hods
influences our weather and affects human health.
B: From the ocean we get foods, medicines, and mineral and energy resources. In
addition, it providesjobs upport s our nationd6és economy
transportation of goods and people and plays a role in national security.
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Food Chains and Food Webs
Background Information

Most food chains begin with the energy of the sun. Through the process of photosynthesis, plants
transform this light energy in to chemical energy and store it as a source of food. Because plants
can make or produce their own food, they are cadteducers. The energy is then carried up

the food chain bgonsumers Consumers are divided into herbivores (plant eaters), carnivores
(meat eaters) amaimnivores(plant and meat eaterfecomposerdreak down dead plant and

animal material and return nutrientsthe cycle. The animals being killed grey and the

hunters are thpredators. Animals that eat meat that is already deadsea@engers

TERRESTRIAL OCEAN OCEAN
SUN sun sun sun

PRODUCERS grass marine algae phytoplankton
(seaweeds) (microscopic

plants)
CONSUMER rabbit sea urchin zooplankton
HERBIVORE /PREY (microscopic

animals)
Food Webs

But energy transfer in any ecosystem is seldom so linear and simple. For example, a fox does not
eat only rabbis, a sea urchin does not eat only one type of marine algae and a sea otter eats many
things besides sea urchins. Food chains are interwoveocaniplex food webs.

Food webs are the intricate relationships among producers, consumers, scavengers and
decomposers. All of the plants and animals of a food web are interdependent. If one component
of the web disappears, all of the components are affected.
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An exampleof an ocean food web:
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[ Plant and animal remains

Decomposers like worms and bacteria

The arrows on the above diagram indicate the direction of energy transfer.

As it is on land, life in the sea is an-@atbe-eaten world. Animals must constantly adapt to their
complex environment in order to get enough to eat anthe same time, avoid being eaten
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Food Chains and Food Webs
Vocabulary

adaptation (A-dap TAY-shun): a characteristic, such as a body part, color pattern or behavior,
that helps an organism survive in its environment.

bivalve (BIE -valv): a member oftte class Bivalvia (bi¥/ AL -veeah), a group of mollusks with
a pair of shells hinged together. Clams mussels and oysters are bivalves.

carnivore: (CAR-nih-vore): an organism that eats animals

chlorophyll (CLOR-uh-fil): the green, lighttbsorbing pigment iportant to the process of
photsynthesis

community: the plants and animals that associate together in a habitat. A community is often
named for its most prominent feature: pier piling community, rocky intertidal community,
etc.

competition: the result of @&ommon demand of tow or more organisms on a limited resource
such as food, settling space or mates

consumer:an organism that eats other organisms

decomposerDEe-kum-POE-zer): an organism that causes the decay of dead plants and
animals. Bacteria and fuhgre decomposers.

deposit feeder:an organism that eats detritus or other material on or in the seafloor

detritus (dih-TRIE-tus): disintegrated material such as particles of uneaten food, fecal pellets
and fragments of dead plants or animals.

echinoderm(eeKIE-nuh-derm): a member of the phylum Echinodermétakie-nuh-dur-
MAH-tah), a group of invertebrates with hard, spiny skeletons, radigttymetrical bodies
and a water vascular system. Sea stars, sea urchins, sand dollars and sea cucumbers are
echinoderms.

ecosystem(EE-coesis-tum): a community of organisms interacting with each other, plus the
environment in which they live and with which they interact. An ecosystem includes
nonliving components (minerals, soil, etc.), living components, and the climate.

energy transfer: the movemenof energy along a food chain

filter feeder: an organism that eats by filtering, or straining, small particles of food from the
water
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food chain: a sequence in which organisms eat and are eaten, in a transfer of energy along the
chain

food web:interconneted food chains

habitat: the place where an animal lives

herbivore (HER-bih-vore): an organism that eats plants
interdependence:organisms relying on each other for the basics of life

intertidal zone: the part of the shore between the highest high tidédaavest low tides
invertebrate (in-VER-tuh-brut) an animal without a backbone

kelp: any of the large brown seaweeds, such as bull kelp

krill: shrimplike crustaceans that are the primary food of some whales and fishes

nematocyst(neh-MA-tuh-sIST): stinging structures that cnidarians use to capture food and
protection

omnivore (AHM -nih-vor): an organism that eats both plants and animals
organism: a living thing, such as a plant or animal

photosynthesis(FOE-toe-SIN-thehsis): process by which green plantsdasome algae use the
sunds energy to convert water and car bon

phytoplankton (FIE -toe-PLANK-tun): photosynthesizing members of the plankton, mostly
plants and algae

plankton (PLANK-tun): organisms suspended in water that dvith currents and swim only
weakly or not at all

predator (PREH-duh-ter): an animal that kills and eats another animal
prey: an animal that is killed and eaten by a predator
producer: an organism that produces its own food through photosynthesis

radula (RA-dyoalah): the filelike band of teeth that snails, chitons and many other mollusks use
to scrape, tear and bore

respiration: the absorption of oxygen from the environment
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scavenger:an organism that eats dead plants and animals or their parts

siphon(SIE-f 6 m he tube or tubeli ke part of an ani ma

passes

specieSPEE-sesz)singular and plural): a group of organisms that have common physical
structures and can interbreed and produce fertile offspring

substrate (SUB-strate):the surface (sand, rock, wood or even another animal) on which an
animal lives

terrestrial (teh-REStree-ul) of or pertaining to the land
test: the shell, or covering of animals such as sand dollars and sea urchins

tide: the regular rise anféll of sea level caused by the gravitational pull of the sun and the
moon, the rotation of the earth, and other factors

tide pool: a pool of water left on the shore when the tide goes out

tubefeettsof t, holl ow, movabl e e xtereasalareystesm, which s o me
aid in locomotion, feeding and grasping

vertebrate (VER-tuh-brut): a member of the subphylum Vertebr@¥& Rtuh-BrAHtah), a
group of animals that have a segmented spinal column. Mammals, fishes, birds, reptiles and
amphibians ee vertebrates.

zooplankton (zoeuh-PLANK-tun): nonphotosynthesizing members of the plankton, mostly
animals
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Flash Card Notebook

Lesson at a glance:

This activity will allow students to identify some of the animals they will see at the Aquarium.

ODE Science Content Standards:
4.1  Structure and Function: Living and néming things can be classified by their
characteristics and properties.
4.2L.1 Describe the interactions of organisms and the environment where they live.
5.1  Structure and Function: Living and ntming things are composed of related
parts that function together to form systems.

Ocean Literacy Principles
Principle 5: The ocean supports a great diversity of life and ecosystems.
A: Ocean life ranges inze from the smallest virus to the largest animal that has
lived on Earth, the blue whale.
D: Ocean biology provides many unique examples of life cycles, adaptations and
important relationships among organisms (symbiosis, pregaggrdynamics and
energ transfer) that do not occur on land.

Materials:

A copy of the flash cards for each student

25 solid colored 3x5 inch index cards for each stud
Crayons

Glue for each student

Scissors for each student (or jogt the flashcards)

A hole punch

Yarnor a binder ring

0

Background information:

This activity will introduce the students to some of the animals they will see at the Aquarium
during their visit.

Activity:

1. Hand each student a set of flashcards, index cards, glue and scissors (if appropriate).

2. Have the students attach their flash cards to the index cards with the picture of the animal
on one side and the information on the opposite side.

3. Have the studentotor the pictures of the animals.

4. Have the students decorate two of the remaining index cards. These will be the cover of
their notebook.

5. Place the remaining six index cards at the back of the picture cards and inside the cover.
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Punch a hole in the left hd corner of each animal card. Tie the cards together using
either yarn or a binder ring to complete the notebook.

During or following their visit to the Aquarium, have your students draw some of the
other animals they saw at the Aquarium.

8. Have the studestwrite interesting facts they learned on their trip on the opposite side of
their picture.
9. Have the students share their notebooks with their classmates.
Summary:
1. Review what the students learned about the animals at the Aquarium.

Continuation:

1.

Have thestudents identify which animals are predators and which animals are prey
animals. Can they create a food chain using the animals in their notebooks?

Assessment:

1.
2.

Have the students write a story about the animals in their notebook.
Have the students drawpécture of the animals in their notebook. Are they able to place
the animals in their correct habitats? Are they able to label the animals in their drawing?
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Ochre sea star

Size: Up to 12 inches across from tip to tip.
Color: They may be yellow, brown, orange,
reddish, or purple.

Diet: Mussels, barnacles, snails, limpets, and
chitons.

Did you know? Ochre stars have many tube
feet used for moving and holding onto rocks
and prey. The ochre star eats by holding onto
the shell of its prey with its tube feet, then
pushing its stomach out of its body and into
the shell of its prey to digest the meat.

@ OREGON COAST AQUARTUM

Purple sea urchin

Size: Grow to about four inches across.

Color: Purple.

Diet: Urchins eat mostly kelp and other brown
and red seaweeds. They will sometimes catch
small animals with their tube feet.

Did you know? A sea urchinds
Aristotleds I antern. ]
they are strong enough to scrape holes in the
rocks for urchins to sit in. The holes also allow
for the urchin to stay cool and wet when the
tide goes out.

(spines) (tube feet)
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Hermit crab

Size: Anywhere from an inch to over one foot
wide. They usually pick a shell slightly bigger
than their body so they can grow into it.

Color: They vary in color, but most are brown
and dull green with white patches.

Diet: Hermit crabs are scavengers and will eat
anything they can fit in their mouth, including
dead animals, plants and sometimes even
small fish.

Did you know? When a hermit crab senses
danger, it quickly pulls its whole body inside its
shell for protection.

@» OREGON COAST AQUARTUM
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Giant green sea anemone

Size: About seven inches across and 12
inches tall.

Color: Bright green when they live in the
sunlight. If they live where there is no sunlight,
they may be almost white.

Diet: Crabs, shrimp, small fishes, sea urchins
and mussels.

Did you know? They sting their prey with their
sticky tentacles, pass it to their mouth and
then digest it. You should never stick your
finger inside an anem
you might damage it.

(mouth)

(tentacles)

Giant Pacific octopus

Size: Arm span to about 16 feet; weigh from
10 to 200 pounds. The largest Giant Pacific
octopus recorded had an arm span of over 27
feet 7 about as long as a classroom!

Color: Red to reddish-brown. They can
change their skin color and texture to help
them blend in with their environment.

Diet: Shrimps, crabs, scallops, abalones,
clams, smaller octopuses and fishes.

Did you know? Researchers consider the
octopus to be the smartest of all invertebrates,
with about the same intelligence as a house
cat.

Sunflower sea star

Size: Can grow to 50 inches wide. Sunflower
stars begin life with five or six arms and grow
more with age (up to 24).

Color: Usually orange, purplish-gray, brown,
red or yellow.

Diet: Sea urchins, clams, snails, crabs,
mussels and even other sea stars.

Did you know? Sunflower stars are the
largest and most active of the Pacific coast
sea stars. They can move at a speed of four

feet per minute and have about 15,000 tube @ OREGON COASTAQUARIUM
feet to help them along.
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Purple shore crab

Size: About two inches wide.

Color: Usually purple with dark spots on the
claws. Sometimes may be olive-colored or
dark brown.

Diet: Purple shore crabs scrape green algae
off the rocks and also eat dead animal matter.
Did you know? Often this crab is found hiding
under rocks and will come out at night to look
for food. When discovered, they will often walk
sideways to escape and find a new hiding
spot.

Giant acorn barnacle

Size: Grow to be five inches tall and four
inches wide.

Color: Outer shell is white; legs are pink.
Diet: Acorn barnacles use their feathery legs
to sweep tiny, drifting plants and animals,
called plankton, out of the water and into their
mouth.

Did you know? Acorn barnacles are one of
the worl dbés | argest b:
up their volcano-shaped shell at low tide to
keep from drying out and open it up again so
that they can feed during high tide.

Mussel

Size: Grow to 10 inches long.

Color: Blue-black with thin streaks of brown.
Diet: Mussels open their shell just a little bit to
eat plankton and tiny, dead plants and animals
(called detritus) drifting through the water.

Did you know? A mussel 6s pre

ochre star. Other predators include shorebirds, (byssab—>
gulls, crabs, snails, sea otters and humans. threads) ‘
Mussels are firmly attached to the rocks by
byssal threads. The byssal threads keep
mussels from being swept away by crashing @ OREGON COAST AQUARIUM
waves or strong currents.
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Zooplankton

Size: Most zooplankton (animal plankton) are
so tiny you need a microscope to see them.
Color: Most zooplankton are clear in color.
Sometimes you can look through their bodies
and see what they have eaten!

Diet: Zooplankton eat phytoplankton (plant-like
plankton) or smaller zooplankton.

Did you know? Some zooplankton will grow
up to become fishes, shrimps, crabs,
octopuses, or other invertebrates. Jellyfish are
the largest kind of zooplankton and can be up
to 6 feet wide and 100 feet long (including
tentacles).

crab larva .
sea urchin larva

@ OREGON COAST AQUARTUM

Keyhole limpet

Size: Grow to about three inches long.

Color: Usually grayish, sometimes olive green
with bluish-white markings.

Diet: It uses its rough, scraping tongue, called
a radula, to feed on algae growing on the
rocks.

Did you know? This animal has a soft body
and a hard shell shaped like a volcano. It
takes in water under the edges of the shell,
passes it over its gills and out through the hole
in the top of the shell. Waste, eggs and sperm
are also released through this hole.

Phytoplankton

Size: Phytoplankton are very small and can
only be seen with a microscope. The largest is
about one millimeter wide, about the width of a
piece of thread.

Color: Varies from tan, yellow to greenish.
Diet: They dondét eat! The
from the sun'i a process called
photosynthesis.

Did you know? All phytoplankton are plantlike
organisms that live near the surface of the
water because they need a lot of sun. When
there is a lot of phytoplankton in the water, it
sometimes turns the ocean green, red or
brown
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Web Words

Lesson at a glance:

By completing a word search and a-filtthe-blank worksheet, students will have an opportunity
to review the vocabulary that is addressed in the provided food chain and food web curriculum
materials.

Oregon Common Curriculum Goals and Benchmarks:
Reading:

EL.04.RE.O3 Listen to, read, and understand a wide variety of informational and
narrative

text, including classic and contemporary literature, poetry, magazines,
newspapers, referenogaterials, and online information.

EL.04.RE.06 Match reading to purpogelocation of information, full comprehension,

and
personal enjoyment.

EL.04.RE.09 Understand, learn, and use new vocabulary that is introduced and taught
directly through informabnal text, literary text, and instruction across the
subject areas.

EL.05.RE.O3 Listen to, read, and understand a wide variety of informational and

narrative
text, including classic and contemporary literature, poetry, magazines,
newspapers, referenogaterials, and online information.

EL.05.RE.06 Match reading to purpogelocation of information, full comprehension,

and
personal enjoyment
EL.05.RE.09 Understand, learn, and use new vocabulary that is introduced and taught
directly through informatinal text, literary text, and instruction across the
subject areas.
Materials:

Finding Out About Food Chains and Food Webs
Web Words Word Search

Web Words Worksheet

Web Words Vocabulary List

OOogd

Background:
The survival of each plant or animal ina@ web depends on the availability of each of the

other members of the web. Since energy is transferred from one organism to another, the
removal of one element can affect every member of the web.

By becoming aware of the role each plant or animalspia a food web, students should
develop a better understanding of the importance of maintaining a balance in every habitat.
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Activity:

1. Introduce students to the vocabulary words they will encounter throughout this unit by
giving them a copy of the vocabulary list includeith this activity writeup.
2. Have your students read AFinding Out About
3. Give each stude¢ra copy of the Web Words filh-the-blank and word search worksheets
to complete.
4. As an extension to this activity, discuss the various types of pollutants that enter the water
system and how animals are affected. Address the concept of interdepende fmadi
web. Discuss what students can do to prevent pollution in aquatic habitats.

Assessment:
1. Have your students write a story using at least five of the vocabulary words from this
activity. Use the scoring rubric included
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Web Words Vocabulary List

canines
carnivores
consumer
decomposer
food chain
food web P
herbivore ¢/
humans Sun ! :
interdependence
invertebrate s TR
molars omnivores A e { PG
oxygen : .
photosynthesis
phytoplankton
plankton
predator
prey
producer
vertebrate
zooplankton

Abalone

Sea otter

Sea urchin
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Finding Out About Food Chains and Food Webs

Plants and animals can be put in order of who eats whom. This is called a
food chain. Food chains are found both on land and in the ocean.

Ocean food chain

Everything that is alive needs energy to survive. All animals, including
people, get their energy by eating food. Some animals eat only plants and
are called herbivores. Some animals eat only meat and are called
carnivores. When a carnivore hunts and kills live animals for food, it is
called a predator. The animal that is hunted is called the prey. Animals
that eat both plants and other animals are called omnivores.

Are you an herbivore, a carnivore or an omnivore? Most people are
omnivores, since they eat both meat from animals and fruits and
vegetables that come from plants.

Some animals, such as humans and sea otters, have different kinds of
teeth for eating different foods. These animals have incisors, flat teeth in
the front of their mouths, for biting and gnawing, sharp, pointed canine
teeth for grasping and tearing food, and flat molars in the back of their
mouths for crushing and chewing.

Plants get their energy in a very different way than

animals do. They can make their own food by using

the sunb6s energy. With the he
pl ants can actually turn the
~ When plants make their own food using energy from

.- the sunitis called photosynthesis (FOE-toe-SIN-

/¢~ thuh-sis). Water and oxygen are the byproducts of

L.~ the energy produced by plants as they

phot osynt hesi ze. Woul dndét it
.. could get their energy from the sun instead of

<4 having to eat all the time? It might be fun for a while,

OREGON COAST
@AQUARIUM
NEWPORT



but then we wouldndét get to enjoy our f
cream!

Since plants produce their own food, in a food chain they are called the
producers. Whether an animal in a food chain eats plants or animals, it is
called a consumer.

Energy moves up the food chain beginnin
ending with energy consumed by decomposers such as worms and

bacteria. For example, a dandelion gets its energy from the sun, the rabbit

that eats the dandelion gets its energy from the dandelion, the fox that eats

the rabbit gets its energy from the rabbit and when the fox dies,

decomposers, like worms and bacteria, get their energy from the fox.

Decomposers are important because by breaking down the energy from

the fox, they are returning it to the soil, where it can be used by plants.

Plankton is made up of the tiny plants and animals that float freely in the
ocean. Plant plankton is called phytoplankton, and just like plants on land,
it gets its energy from the sun through photosynthesis. Animal plankton is
called zooplankton. Some kinds of zooplankton are carnivores and eat
other zooplankton, some are herbivores and eat phytoplankton, while
others are omnivores and eat both!
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Plankton

Many ani mals dondét have backbones. Anin
called invertebrates. Can you think of an invertebrate that lives on land?

How about an insect, like a fly or a grasshopper? Animals with backbones

are called vertebrates. Humans are vertebrates, and so are rabbits,

snakes, fish, whales and birds!

Several interconnected food chains make up a food web. All the plants

and animals in a food web depend on each other for survival, and they are

each affected by any c¢ hanogfeod supply. Teiac h o't
is called interdependence.

Humans like ourselves can have a big impact on ocean food webs. For
example, when we harvest sea urchins or mussels for food, we are
affecting the animals in the food web that eat sea urchins or mussels, not to
mention the urchins and mussels themselves! Sometimes animals can
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adapt to the changes we make in their environment and sometimes they
canot

Humans also affect the ocean environment
and its residents by polluting the water.
Have you ever seen someone put
something poisonous down the sink or into
a storm drain on the street? Did you know
that it could end up in the ocean? Trash
that you see floating in a river will also
eventually end up in the ocean. What can
you do to help ocean habitats stay clean
and safe for ocean animals?
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Web Words

1. Plants and animals can be put in order of who eats whom. This is

called a

2. Several interconnected food chains are called a

3. The plants and animals in a food web depend on each other for
survival, and they are each affected by any changes in each other.

This is called

4. are tiny plants and animals that float freely in

the ocean.

5. Plant plankton is called

Animal plankton is called

7. The way that plants make their food with energy from the sun is

called

8. Water and are byproducts of the energy

produced by plants as they photosynthesize.

9. Plants are called because they can make

their own food using energy from the sun.

10. In a food chain, when an animal eats to gain energy it is called a

11. In a food chain, when an animal

eats to gain energy it is called a
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12.

13.

14.

15.

16.
17.

18.

19.

Energy moves up the food chainbegi nni ng wi th t he
ending with energy consumed by such as
bacteria.

An animal that hunts and Kkills its food is called a

An animal that is hunted and killed as food is called

Some animals, such as humans,

¥4

sea otters and wolf-eels have
different kinds of teeth for eating different foods. These animals have

sharp, pointed teeth for grasping and tearing food,

and flat in the back of their mouths for crushing and

chewing. Animals that only eat meat are called

Animals that only eat plants are called

Animals that eat both plants and animals are called

Animals with backbones are called , and

animals without backbones are called

like ourselves can have a big impact on ocean

food webs.
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Web Words
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Canines Molars

Carnivores Omnivores

Consumer Oxygen

Decomposers Photosynthesis

Food chain Phytoplankton

Food web Plankton

Herbivores Predator

Humans Producer

Interdependence Vertebrate

Invertebrate Zooplankton




Web Words Key

Photosynthesis
Phytoplankton
Plankton

Predator
Zooplankton

Molars
Omnivores
Oxygen
Producer
Vertebrate

Canines
Carnivores
Consumer
Decomposers
Food chain

Food web
Herbivores
Humans
Interdependence
Invertebrate
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Assessment

Web Words Writing Assignment

Student Name:

CATEGORY

Knowledge
Gained

Creativity

Setting

Action

Characters

4

Student could
easily and
correctly use all of
the vocabulary
words in their
story.

The story contains
many creative
details and/or
descriptions that
contribute to the
reader's
enjoyment. The
author has really
used his
imagination.

Many vivid,
descriptive words
are used to tell
when and where
the story took
place.

Several action
verbs (active
voice) are used to
describe what is
happening in the
story. The story
seems exciting!

The main
characters are
named and clearly
described in text
as well as pictures.
Most readers
could describe the
characters
accurately.

3

Student could
easily and
correctly use 3to 4
of the vocabulary
words in their
story.

The story contains
a few creative
details and/or
descriptions that
contribute to the
reader's
enjoyment. The
author has used
his imagination.

Some vivid,
descriptive words
are used to tell the
audience when
and where the
story took place.

Several action
verbs are used to
describe what is
happening in the
story, but the word
choice doesn't
make the story as
exciting as it could
be.

The main
characters are
named and
described. Most
readers would
have some idea of
what the
characters looked
like.

2

Student could
easily and
correctly use 1-2
of the vocabulary
words in their
story.

The story contains
a few creative
details and/or
descriptions, but
they distract from
the story. The
author has tried to
use his
imagination.

The reader can
figure out when
and where the
story took place,
but the author
didn't supply much
detail.

A variety of verbs
(passive voice) are
used and describe
the action
accurately but not
in a very exciting
way.

The main
characters are
named. The
reader knows very
little about the
characters.

1 Score

Student could
NOT correctly
use any of the
vocabulary
words in their
story.

There is little
evidence of
creativity in the
story. The
author does not
seem to have
used much
imagination.

The reader has
trouble figuring
out when and
where the story
took place.

Little variety
seen in the
verbs that are
used. The story
seems a little
boring.

It is hard to tell
who the main
characters are.
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L e ¢ Line Up

Lesson at a glance:
With this activity, students will create a visual representation of a food chain and gain a clear
understanding of its components.

ODE Science Content Standards:
4.1  Structure and Function: Living and néming things can be classified by their
characteristics and properties.
4.2 Interaction and Change: Living and nliving things undergo changes that
involve force and energy.
4.2L.1 Describe the interactions ofganisms and the environment where they
live.
5.1  Structure and Function: Living and néming things are composed of related
parts that function together to form systems.
5.2  Force, energy, matter and organisms interact within living andiviog
systems.
5.2L.1 Explain the interdependence of plants, animals and environment and how
adaptations influences survival.

Ocean Literacy Principles

Principle 4: The ocean makes Earth habitable.
A: Most of the oxygen in the atmosphere originally cdrom the activities of
photosynthesis organisms in the ocean.

Principle 5: The ocean supports a great diversity of life and ecosystems.
D: Ocean biology provides many unigue examples of life cycles, adaptations and
important relationships among orgsmis (symbiosis, predatprey dynamics and
energy transfer) that do not occur on land.

Materials:
[ Cards with pictures of ocean plants and animals (one per student)
00 Tape

Background:
Within an ecosystem, there are many communities. Each, in turn, is composed of many

producers, consumers, and decomposers. The transfer of energy through an ecosystem often
follows several pathways. Each pathway that transfers energy from a planttsitiplangh a

series of consumers is called a food chain. The animal at the top of the food chain requires the
greatest amount of energy to survive.

This transfer of energy is demonstrated by connecting the members of a food chain together
using arrowsThe direction of the arrows illustrates the direction the energy is flowing.

The following sample food chains are from several different habitats. Be sure to select chains
at the appropriate level for your students.
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Beach:
1. sun—» kelp —» beach hopper—» red rock crab—» giant Pacific octopus
2. sun—» plankton— herring — ling cod— elephant seal

Tide pool:
1. detritus—» clam worm—» hermit crab—» sunflower star—» gull
2. sun—» phytoplankton—» zooplankton—» mussel—» wolf-eel

Open ocean:
1. sun— bull kelp—» sea urchin—> sea otte—» great white shark
2. sun—» plankton— krill — squid—> harborseal— killer whale

Activity:

1. Divide students into groups of five or six. Each group will be forming a food chain.

2. Hand each student a card with one element of the chain on it (be sure tape is already on
the card). Tell them not to look at their cards and to quickly stick them on their foreheads
for others to see.

3. Ask the students to arrange themselves, without spgaiki the proper order of a food
chain.

4. Once the students feel confident they are in the correct order, have each member of each
food chain tell the group what organism they think they represent. If someone is in the
wrong place, the chain must try torect itsel® again, without speaking. If the lineup is
still incorrect, allow them to speak and arrange themselves correctly.

Summary:
1. Ask the students what they have just represented (a food chain).

2. Ask who the producers are and who the consumers are.
3. What would happen if someone were removed from the food chain?
4. Where do humans fit in their food chain?

Extension:
If each food chain consists of plants and animals from the same habitat, the students can link
up into a food web.
1. Once they have famed the correct food chains, bring all of the group together.
2. Ask them to look around to find one member of the group that they would get energy
from and take their hand.
3. Have them find another member of the group that they might give their energy to and
take their hand.
4. Ask the students what they now represent (a food web). Discuss interdependence. What
would happen if someone were removed from the web?
5. Have your students research different marine animals and create other ocean food chains
and webs.

Adapted from fiLetds Line Up,0 University of Rhode I sl and,
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Zooplankton Phytoplankton

Plankton

Giant Pacific octopus Red rock crab
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Sea urchin
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Herring

Elephant seal

Clam worm
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Detritus (dead stuff)

Hermit crab
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