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Ecology is about the pattern of nature—it is
the study of the many interactions among
living organisms and their environment.

Every living thing depends on other things for its survival. House
sparrows living in a park have to find seeds to eat. The seeds
come from plants that must find places to grow. Sparrows feed
on insects too, and the insects need plants to eat. Sparrows also
need air to breathe, water to drink, and places to lay eggs. So
each sparrow is at the center of a web of relationships involving
other living things and its surroundings, or environment. cology
is the science that studies these types of relationships. Instead
of concentrating only on a sparrow, ecologists study how it
interacts with other organisms and its environment.

Many caterpillars eat leaves, and
many birds then eat the caterpillars.
This link between leaf, caterpillar,
and bird forms a food chain.

B D576

Food chains and webs

One of the most basic ideas in ecology is the food chain. Green
plants make food from water, sunlight, and a gas called carbon
dioxide (in the air) by a process called photosynthesis.
Animals cannot do this, so they must eat other living organisms
to get their food.

Caterpillars eat leaves and turn them into caterpillar flesh. In a
simple food chain other animals, such as small birds, eat the
caterpillars, and the birds themselves may be eaten by cats.
However, the caterpillars are also eaten by other insects. Thus
most food chains are not so simple. Several linked chains make
up a food web.

FOOD WEBS

This diagram shows a food web based on the plants and trees
in a small forest. A food web is much more complicated than a
simple food chain, in which each plant or animal provides food
for just one other animal. The plants provide food for many
insects, worms, and other small animals, which in turn provide
food for larger animals, such as cats, moles, and many different
types of birds.

’ energy flow from prey to predator
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TRY THIS
Compile a Food Web

Make a list of all the animals that live in your backyard or
in a local park. Remember to include insects and other
minibeasts, and all the animals with fur, feathers, or
scales. Check out the animals in a book to see what they
eat. Then try to arrange them in a food web like the one

shown on page 2. Be warned—it might get complicated!

o /

Habitats and niches

All animals, plants, and other living organisms struggle to
survive. Many organisms die, and only the best adapted live
long enough to reproduce. This process is called natural
selection, the basis of evolution. What does “fittest” mean?
That depends on the environment. A goldfish can survive very
well in a pond, but it would die in a desert. A lizard can live in a
desert, but it would freeze in the Arctic.

Even if an animal or plant survives, it may not do as well as its
neighbors. So over time it is crowded out. Every living organism

Y e RS A )

has characteristics, or adaptations, that make them suited to
their environment. The place in which an animal or plant lives is
called its habitat.

A habitat could be a rocky seashore or a tropical forest. Such
places offer all kinds of ways in which animals and plants can
live. Every species of living organism has its own special way of
surviving in its habitat, and that is called its niche. For example,
some birds specialize in eating large fruits, while others feed on
small insects. The two types of birds occupy different niches.

Population to community

A niche can be occupied by just one species. A small lake may
have only enough food for one big predatory fish, such as a
pike, but a large lake contains enough food for several pike, and
they form a population. All the animals in a population are of
the same species and occupy the same ecological niche. They
share their lives with other populations of different animals

and plants, and together these interacting populations form a
community. So the fish, insects, birds, and plants that live in or
around a lake make up a community.
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Ecosystems

An ecological community can contain many organisms
including plants, animals, fungi, and microorganisms, such
as bacteria. These organisms share an environment that has

nonliving elements, such as the climate (the typical weather

" N

TRY THIS

Make Your Own Ecosystem

Create your own mini-ecosystem in a big glass jar by
collecting some water from a pond in summer. Tell

an adult before you go, and take care not to fall in! Fill
your jar about three-quarters full. Then add some mud
taken from the bottom of the pond. A layer one-to-two
fingers thick should be enough. Add some water plants
to produce oxygen. You can get them from the pond or

at pet stores. Put your jar in a cool window, and wait for

a while. The water will clear, and you may be surprised at
what you see.

R

experienced over a year), the soil, and the location, which
might be an exposed, rocky headland or a sheltered, sandy
beach. A river might be slow and muddy or swift and sparkling.
The possibilities are endless.

Communities of living organisms interact with their nonliving
environment in all kinds of ways. These interactions often
control the types of living things present in the community.
For example, most riverside plants cannot grow in an estuary
(where the tide mixes with freshwater) because the water

is too salty. Only salt-tolerant plants can grow in estuary
shallows. Along with the animals that live among them these
plants form a salt-marsh community. The cycle of complex
interactions between the community and its environment

is called an ecosystem.

An alligator living in a swamp would be affected if other animals or
plants were removed from its habitat.
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Any community in its environment can be called an ecosystem
if it looks after itself. A small pond is an ecosystem because all
the animals and plants in it get almost everything they need
without leaving the water. The plants make the oxygen and
food that the animals need, and in turn the animals make the
nutrients and carbon dioxide that the plants need. A forest
could also be seen as an ecosystem. In some parts of the world
forests cover vast areas. So do grasslands, oceans, and deserts.
A large geographical region that has its own distinctive climate,
plants, and animals is called a biome and is generally made of
several types of ecosystems. All the deserts on Earth form one
biome; all the tropical forests form another biome.

K SCIENCE WORDS \

@ climate The regular weather pattern that occurs in a
certain region.

@ food chain The passage of energy between
organisms; a plant links to a herbivore, which in turn
links to a carnivore. Energy is lost with each step.

o food web A complex series of interlinked food chains.

@ microhabitat A small part of a habitat that sustains
a community; for example, a pool in the leaves of
bromeliad plants forms a microhabitat.

@ niche The ecological role of an organism in

K a community. J

MICROHABITATS AND
COMMUNITIES

Most habitats are made up of much smaller
microhabitats, such as the forest floor, a hole in a
tree, or the different layers of a tree. A forest usually
has many different types of trees, and each tree can
support its own community of animals. Different
communities also live at different levels of the forest.
One community lives on the forest floor, another in
the understory, and yet another among the branches
of the forest (top canopy, or branchy layer). Tropical
forests have two or three canopy layers. More layers
produce more communities. More communities create
greater biodiversity (range of life-forms).

Different types of animals live in different
parts of the forest—from the forest floor to the
branchy treetops, or top canopy.

AMAZON RAIN FOREST TREE

{

CANOPY
Birds and climbing
animals live here.

UNDERSTORY
Butterflies,

g,K snakes, and
L NN some types
of anteaters
are among the
animals that
live in the forest
understory.

FOREST FLOOR
Jaguars,
warthogs,
—.and many other
“animals inhabit
the ground
level.

i
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~ THE DIVERSITY OF |

Biologists have now identified more than

1.7 million different species (types) of living
things, from microscopic bacteria to gigantic
blue whales.

Most biologists, however, suspect that the true number of
living organisms is many more than 1.7 million. Indeed, 10,000
new species are discovered and named each year—mostly

insects and other tiny creatures.

Arranging the diversity of life into some kind of order is a task that has
occupied biologists ever since Swedish botanist Carolus Linnaeus
(1707-1778) introduced the basic unit for classifying life that remains
in use today—the species. A species is a particular kind of living thing,

such as a leopard, a date palm, or a woodchuck.

Although every individual animal or plant of a species is

e

different, the members of a species are more like one another
than they are any other living thing. Also, they are generally
only able to breed with others of the same species. To better
understand the relationships between species, biologists
divide species into groups, a process called classification.

All living things belong to one of the five kingdoms of life: plants,
animals, fungi, protists, or bacteria. The first four kingdoms are
grouped into a domain called the Eukaryota. All eukaryotes consist
of cells that contain a membrane-enclosed nucleus—the nucleus
contains genetic information that drives the way a cell develops.
Eukaryote cells also contain miniorgans called organelles. Each of

the organelles performs an important task for the cell.

Bacteria are classed in a separate domain, Prokaryota. A
prokaryote cell contains neither a membrane-enclosed nucleus
nor organelles.

Coral reefs are home to an amazing diversity of life. Coral reefs occupy
less than 1 percent of the world’s ocean surface, but they are home to
more than 25 percent of all marine animals.



