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Food Webs

When you ate breakfast this morning
you were actually eating little pieces of
energy from the sun. How? Starting with §
the sun, energy is passed from one living §
thing to another in a food chain.

All food chains begin with plants. Since plants can
use sunlight and nutrients from soil and water to
produce their own food, they are called producers.

. decomposers
primary P G

W4 consumer

% producer

Primary consumers are the next link in a food

Food Chain

secondary
consumer

chain. Primary consumers eat plants and use the
food energy in the plants to fuel their bodies.
Primary consumers are eaten by secondary con-
sumers, (animals that eat meat). Sometimes, a
secondary consumer will be eaten by a third, or
tertiary consumer in the food chain. The final link
in a food chain are decomposers like bacteria and

worms. The  ‘ny creatures break down the bodies

How do living things interact?

Food Web

of dead plants and animals, creating the nutrients
in soil and water that start the cycle all over again
by helping to feed plants. In an ecosystem like a
pond or the ocean, many food chains connect and
overlap, forming a food web through which energy
flows through the ecosystem.

The sea otters that live off the coast of Ocean Edge
live in an underwater forest made of giant seaweed
called kelp. The sea otters eat, sleep, and hang out
in the kelp forest, just like you do in your house.
But you don’t have to share your house with as
many other living things as a sea otter does. There
are hundreds of living things in the kelp forest.

In the kelp forest food web, the producers are
kelp plants and microscopic plants that float around
in ocean water called phytoplankton (FI-toe-plank-

tun). Sea urchins, snai’ and abalone (AB-a-loh-nee|
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are all primary consumers that eat
kelp. Mussels, shrimp, and many

other primary consumers eat phy-
toplankton. Secondary consumers

like sea otters, seals, fish, and birds

phytoplankton
hunt in the kelp forest. Sea otters hunt and eat

over 40 different types of food there, including
octopuses, abalones, sea urchins, snails, crabs,

clams, and mussels. Humans are also a consumer
in the kelp forest food web. If you've ever bought
ice cream at the store, you've probably eaten kelp!
People harvest kelp plants

and use substances in the
kelp to make ice cream
creamier. We also eat
a lot of the same things
sea otters eat, includ-
ing clams, snails,
lobsters, crabs,

—— %a& and sea urchins.
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Eat or Be Eaten

Imagine eating at a restaurant where, if you wanted
a steak, you had to go out back and chase down a
cow yourself. You might quickly decide that it
would be easier to be a vegetarian! In the wild,
animals have to spend a lot of time and energy
hunting for food, and also trying not to be eaten

by something else.

Sea otters have to eat about a third of their body
weight in food each day to stay healthy. It takes a
lot of energy to stay warm in chilly ocean waters,
and to dive over and over again to find food at the
bottom of the ocean. Because they have to eat so
much, sea otters spend about half of their time
thinking about, looking for, and eating food.

W OTTER »
OELIGWT
MENY

o5

- able. But with so many hungry

How do living things interact?

Sea otters are predators, which means they must

hunt and eat other animals to survive. The animals
they hunt, such as sea urchins, starfish, and octo-

puses, are their prey.

Hare L'_.fn

population population

Number of Animals

1845 l85.) F865 1875 1885 1895 1905 1915 1925
Time in Years

In a healthy environment, predators and prey keep
each other’s populations (or numbers) balanced.
A simple example is the relationship between snow-
shoe hares (prey) and lynxes (predators) that live

in the freezing Canadian Arctic. The graph shows
the change in their populations over time.

Investlgatlon 1

’ £ Student D

hares begins to go down. Then the lynxes can’t find
enough food and the population drops as they begin
to starve. This allows the population of hares to
increase again, and the cycle continues.

When there is no balance between
predators and prey, the whole
environment can be affected. In
the 1800s, immigrants brought a
few rabbits from England to
Australia where wild rabbits had never existed.

Australia

In just a few years the rabbit population increased
quickly and by 1900 scientists estimated there
were millions of rabbits all over Australia. Since
the rabbits had no natural predators, and there
was plenty of food, there was nothing to stop their
population from growing. Before long, the rabbits
were eating so much food that some native Austra-
lian animals were dying because they couldn’t find
enough to eat. Today, rabbits are still a major

problem in Australia.

When the population of hares goes .'l
up, the lynx population does too. I
because there is more food avail-

| €

lynxes around, the population of
P Af s
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Adapting to Change

Have you ever seen a Tyrannosaurus Rex? You may
have seen a fossil at a museum or a drawing in a
book, but no one has ever seen one alive. That's
because the Tyrannosaurus Rex, once the world’s
T most savage hunter, is

now gone. Luckily for us,
its species died out a long
time before humans ever

f
3
J
i
|

showed up on Earth. In

fact, scientists estimate that up to 98 percent of all
the species that ever lived on Earth have died out
or become extinct. And it's still happening. Ani-
mals and plants that are in danger of soon becom-
ing extinct are called endangered.

Why do so many species become extinct? Our
planet is constantly changing. Over long periods
of time the atmosphere heats up and cools down.
Swamps become deserts and oceans become
forests. In order to survive, a species must be able
to adapt, or change, in response to changes in

the environment.

Adaptations are behaviors or physical characteris-
tics that help living things survive in a particular
habitat. Physical adaptations develop over many

How does a species survive?

millions of years. For example,
long ago the ancestor to sea

otters probably lived on land.
Over a long period of time,
the species developed
webbed back feet, which
help sea otters dive
underwater to find
%“ food. They also
developed thick fur to help keep them warm in cold
water. Today, sea otters hunt, eat, and even sleep
in the water.

B reon ot e it G
iy e

A behavioral adaptation that helps the sea otter
species survive is its ability to use tools. Sea otters
love to eat clams, mussels, and scallops. But their
teeth aren’t strong enough to crack the shells.

So sea otters use a tool — a rock — to open the
shells. While floating on its back a sea otter rests
a rock on its belly. Then,
it holds its dinner in its
paws and pounds it on
the rock until the shell
breaks open.

When environmental changes happen slowly over
thousands of years, species have a long time to
adapt to changes. But today, people are rapidly

Permission granted to copy for classroom use. ® 2000 Tom Snyder Productions, Inc,
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changing environments before species have a
chance to adapt, causing many species to become
prematurely endangered or extinct. For example,
giant panda bears in China eat only one thing —
bamboo. They even have a special physical adapta-
tion — a sixth finger that helps them strip bamboo
leaves from the stems. In the past 100 years,
farmers have cleared bamboo plants from much

of the land, leaving the pandas with very little food.
If the bamboo had disappeared over thousands of
years, the panda species might have been able to
adapt to eating something else. But
because the bamboo has disappeared
from the ecosystem so quickly,
many pandas have died of starva-
tion. Today, there are only
about 700 panda bears left

in the world.

We know that extinctions of species have been
happening throughout the history of Earth. But in
recent years human actions have directly or indi-
rectly caused the extinction of many other species.
We are rapidly changing the ecosystems around us
without knowing what the consequences are.
Extinctions are one clue that we're changing our
environment in ways that aren’t healthy for other
living things.
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Endangered
Species

Competition for Food

When the number of births in a population is
greater than the number of deaths, the size of the
population increases over time. But populations
can’t keep getting bigger and bigger forever. If they
did, the world would be a pretty crowded place. At
some point, limiting factors in the environment
stop a population from increasing.
Limiting factors include food,
space, weather, and predators.
For example, the number of corn
plants growing in a field is limited by

the amount of space in the field. Each corn plant
needs enough space for its roots to grow, and for
its leaves to stretch out so the plant can receive
sunlight. Other limiting factors for corn plants
might be the amount of water and sunlight avail-
able, the weather, the amount of nutrients in the
soil, and the number of insects eating the plants.

Living things that share space in an ecosystem

have to compete for a limited supply of food.
Imagine standing in line to buy lunch in your
school’s cafeteria. As you get closer to the front,
you see that the pizza — your favorite — is run-
ning out. Just as you reach the front of the line, the
last slice of piz~~ is given away to the person ahead

What threatens a species?

of you. You've just been a victim of competition.
A limited supply of food (pizza) ran out before you
could get any. Instead of a delicious slice of hot,
cheesy pizza, you're stuck eating a soggy peanut
butter and jelly sandwich.

Sea otters have a big appetite. Each adult sea otter
has to eat almost a third of its body weight
(10-20 pounds) in food each day to '
survive. Sea otters have to compete with

each other, and with other species for food. A sea
urchin that might have been a sea otter’s lunch also
looks like a tasty treat to a starfish or a bird. Hu-
mans also compete with sea
otters for food. Some of the
sea otters’ favorite snacks,
like sea urchins, clams, and
lobsters, are harvested from the
kelp forest by humans.

When there isn’t enough food to go around, the
best hunters will be the first to find food. Young
juvenile sea otters who aren’t good hunters yet
have to spend a lot more time and energy to find
even a little food. Or they might not be able to find
any food at all. After a while, these young animals
may die of starvation. A limited food supply also
affects pups who are still being fed by their moth-
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ers. Mother sea otters have a tough job, because
they have to find enough food for themselves, and
for their babies. If a mother can’t find enough food,
her pup may die of starvation.

Using the data on your group’s Investigation Log,
fill in the table below to show which sea otter age
groups are likely to die of starvation. Then work
with your teammates to analyze all the causes of
death to determine why the Ocean Edge population
is declining.

Sea Otter Deaths Caused by Starvation

Cause of Death Pups Juveniles |Sub-adults| Adults

Starvation
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Endangered
Species

Population Growth

If you always put more money into your bank
account than you take out, then your bank account
will grow over time. But if you take out more than
you put in, after a while you'll be broke. Population
growth works in the same way. Populations can
change in size when members are added to the
group, or when members leave the group. For
example, if you were studying a population of birds
living in a maple tree, the population would in-
crease when new birds build nests in the tree, and

tion would decrease if any of the
birds died, or moved to another tree.

Observations of the sea otters in Ocean Edge have
shown that migration (traveling between groups)
has not happened, probably because Ocean Edge is

over 200 miles from any other sea otter population.

When sea otters are born, or when they die, it
changes the total number of otters in the group.
If there are more births than deaths each year,
then the population increases; if there are more
deaths than births each year, thefr thé“populatlon
decreases. If the number of births and deaths
remain about the same, the population neither

increases nor decreases, g4
. ;-./’ M

when chicks are hatched. The popula-

How does a species survive?

births > deaths = population increase
deaths > births = population decrease

births = deaths = stable population

Scientists have carefully counted and monitored the
sea otters in Ocean Edge over the past year. Use
your group's Investigation Log to calculate the
number of deaths in each sea otter age group, and
for the whole population. Record these numbers in
the Population Model Data table.

The numbers you calculate will be entered into

a computer model being developed at the Center
for Science Seekers. The Center will compute the
death rate for each age group. By analyzing the
death rates in each age group, the population model
will shewsif a high number of deaths in one of the
age grou is causing the whole population to
decline. Since sea otters of different ages die for
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different reasons, knowing which age group is
dying at a higher rate than normal could help
explain why the whole population is declining.

When your calculations are complete, copy the data
in the table onto your group’s Investigation Log. Be
ready to send this data to the Center for analysis.

Population Model Data

Total Number
in age group

Number

Age-Sroup of deaths

Pups (0-6 months)

Juveniles (6 months—1 year)

Sub-adults (1-3 years)

Adults (3 years and older)

Total Population




