What You Will Learn

& Distinguish between abiotic factors
and biotic factors in biomes.

4 1dentify seven land biomes on Earth.

Vocabulary
biome desert
_savanna tundra

Reading Organizer As you read
this section, create an outline of the

section. Use the headings from the
section in your outline.

e v vred L e s s s e s vavvaeE 1T

D 57C84.a Use appropriate technology to store
and retrieve scientific information in topical,
alphabetical, numerical, and keyword files, and create
simple files. $7€S6.b Write for scientific purposes
incorporaling data fram circle, bar, and line graphs,
two-way data tables, diagrams, and symbols.
§714.e Describe the characteristics of Earth’s major
terrestrial biomes (i.e., tropical rain forest, savannah,
temperate, desert, taiga, fundra, and mountain) and
aquatic communities (i.e., freshwater, estuaries, and
marine). $7L5.a Explain that physical characteristics
of organisms have changed over successive
generations (e.g. Darwin’s finches and peppered
moths of Manchester). $7L5.¢ Explain how the
fossif record feund in sedimentary rock provides
evidence for the long history of changing life forms.

Figure 1 This map
shows some of the
major land biomes
on Earth.
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Land Biomes

What do you think of when you think of polar bears? You
probably imagine them in a snow-covered setting. Why don't
polar bears live in the desert?

Different ecosystems are home to different kinds of organisms.
Polar bears don’t live in the desetrt because they are adapted
to very cold environments. Polar bears have thick fur. This fur
keeps polar bears warm. It also hides them in the snow.

The Earth’s Land Biomes

Imagine yourself in a hot, dry, dusty place. You see a cactus
on your right. A lizard sits on a rock to your left. Where are
you? You may not know exactly, but you probably think you
are in a desert.

A desert is different from other places because of its abiotic
(aY bie AHT ik) factors and biotic (bie AHT ik) factors. Abiotic
factors are the nonliving parts of an environment. Soil, water,
and climate are abiotic factors. Climate is the average weather
conditions for an area over a long pericd of time. Biotic factors
are the living parts of an environment. Plants and animals are
biotic factors. Areas that have similar abiotic factors usually
have similar biotic factors. A biome (BIE oHM) is a large area
characterized by its climate and the plants and animals that live
in the area. A biome contains related ecosystems. For example,
a tropical rain forest biome contains treetop ecosystems and
forest-floor ecosystems. The major land biomes on Earth are
shown in Figure 1.

4 B Temperate grassiand

526 Chapter 20 The Earth’s Ecosystems



in forests, plant growth
happens in layers. The
leafy tops of the trees
reach high above the
forest floor, where the
leaves can get sunlight.

Woody shrubs
catch the light that

filters through the
trees. Ferns and mosses are

scattered across the
forest floor. Flowering
plants often bloom in
early spring, before the
trees grow new leaves.

Forests

Forest biomes are often found in areas that have mild tempera-
tures and plenty of rain. The kind of forest biome that develops
depends on an area’s temperatures and rainfall. Three forest
biomes are temperate deciduous (dee SIJ oo uhs) forests, conif-
erous (koh NIF uhr uhs) forests, and tropical rain forests.

Temperate Deciduous Forests

Have you seen leaves change colors in the fall? Have you seen
trees lose all of their leaves? If so, you have seen trees that are
deciduous. The word deciduous comes from a Latin word that
means “to fall off.” Deciduous trees shed their leaves to save
water during the winter or during the dry season. As shown
in Figure 2, a variety of animals, such as bears, snakes, and
woodpeckers, live in temperate deciduous forests.

W LTI RET How does the word deciduous describe temperate
deciduous forests?

Temperate Deciduous
Forest

. A\iérégg Yeatly Rainfall
75 to 125 cm (295 049 i

« Average Temperatiires
Summmer: 28°C (82°F)
Winter: 6°C (43°F)

Figure 2 In a temperate
deciduous forest, mammals,
birds, and reptiles thrive on the
many leaves, seeds, nuts, and
insects.

biome a large region characterized
by a specific type of climate and
certain types of plant and animal
communities [EQvocas
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oniferous Forest

» Average Yearly Rainfa
35 to 75 am (14 to 29.5 in.)

« Average Temperatures
Summer: 14°C (57°F)
Winter: -10°C (14°F)

Herbivores that live in the conifer-
ous forest include deer, moose,
porcupines, and squirrels,

Figure 3 Many animals that live
in a coniferous foresr survive the
harsh winters by hibernating or
migrating to a warmer climate
for the winter.

These conifer leaves
are adapted to con-
serve water.

A coniferous forest is

' home to many insects
and to birds that eat

* those insects.

Coniferous Forests

Most of the frees in a coniferous forest are called conifers.
Conifers produce seeds in cones. Conifers also have special
leaves that are shaped like needles. The leaves have a thick,
waxy coating. This waxy coating has three functions. First, it
helps keep conifer leaves from drying out. Second, the waxy
coating protects needles from being damaged by cold winter
temperatures. Finally, the waxy coating allows most conifers
to keep many of their leaves year-round. So, most conifers do
not change very much from summer to winter. Trees that stay
green all year and do not lose all of their leaves at one time
are known as evergreen irees.

Figure 3 shows a coniferous forest and some of the animals
that live there. Squirrels and insects live in coniferous forests.
Birds, such as finches, chickadees, and jays, are common in
these forests. Herbivores, such as porcupines, elk, and moose,
also live in coniferous forests. The ground beneath large coni-
fers is often covered by a thick layer of needles. Also, very
little light reaches the ground. So, few large plants can grow
beneath these trees.

WL What is another name for most conifers? What
are some animals that live in coniferous forests?
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Tropical Rain Forests
Tropical rain forests have more biological diversity than other
places on Farth have. This means that rain forests have more
kinds of plants and animals than any other land biome. For
example, more than 100 different kinds of trees may grow in
] an area about one-fourth the size of a football field. Many
animals live on the ground. But most animals live in the
canopy, or the treetops. Many different animals live in the
canopy. For example, nearly 1,400 species of birds live in the
rain-forest canopy. Figure 4 shows some of the diversity of the
tropical rain forest.
Because of its diversity, the rain forest may seem as if it
has nutrient-rich soil. But most of the nutrients in the tropical
rain forest are found in the plants. The soil is actually very
thin and poor in nutrients. Because the soil is so thin, many Figure 4 Tropical rain forests
trees grow above-ground roots for extra support. have a greater variety of
organisms than any other biome,

Trees form a continuous ?g

: green roof, or canopy,

. that may extend 60 m
above the forest floor.

Woody vines climb
the tree trunks to
reach sunlight.

Tropical Rain Forest

* Average Yearly Rainfall .
up to 400 ecm (157.5in) . -
» Average Temperatures
Daytime: 34°C(93°F) ..
Nighttime: 20°C (68°F)
Little light reaches the o ;
- : ground. Low-growing
- plants in the rain forest
don't need a lot of light.
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Grasslands

Temperate Grassland Grasslands have many names, such as Ssteppes, prairies,
i and pampas. Grasslands are found on every continent but

* Average Yeariy Raintall Antarctica. They are often flat or have gently rolling hills.

25 to 75 cm (10 to 29.5 in)

+ Average Temperatures Temperate Grasslands
Summer: 30°C {86°F) . . )
Winter: 0°C (32°F) Temperate grassland plants include grasses and other flowering
plants. Temperate grasslands have few trees. Fires, drought,
and grazing prevent the growth of trees and shrubs. Temperate
grasslands support small seed-eating animals, such as prairie
dogs and mice. Large grass eaters, such as the North American

bison shown in Figure 5, also live in temperate grasslands.

Savannas

A grassland that has scattered clumps of trees and seasonal
rains is called -~ savanna. Savannas are found in parts of Africa,
India, and South America. During the dry season, savanna
grasses dry out and turn yellow. But the grasses’ deep roots
survive for many months without water. The African savanna
is home to many large herbivores, such as elephants, giraffes,
zebras, and wildebeests. Some of these animals are shown in
Figure 6.

WLATTTITESTT What happens to grasses on a savanna during
the dry season?

Figure 5 Bison once roamed
North American femperate
grasslands in great herds.

savanna a grassland that often has

scattered trees and that is found in Savanna
tropical and subtropical areas where . .
seasonal rains, fires, and drought Average Yearly Rainfall
happen [ERvoctas . 150.¢m (59in) - -
Average Temperatures =~ -
. T : Dry season: 34°C (93°F)
) s7¢sd.a e ason: 16°C (61°F) -

LIOd Mountains
SKILL and Climate
Mountains can affect the climate
of the land around them. Use
the Internet or library resources
to research the ecosystems
around a mountain range. In
your science journal, write

a report describing how the
mountains affect the climate

of the surrounding land.

Figure 6 /n the African savanna, lions and leopards hunt
zebras and wildebeests.
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Desert

« Average Yearly Rainfall . -
less than 25 cm (10in.)

Cactuses store

water in their _ _
stems and roots. * Average Temperatures

Summer: 38°C (100°F)
Winter: 7°C (45°F)

Some flowering
| plants bloom,

bear seeds, and

die within a few

! can reach groundwater
| as deep as 30 m.

Huge ears

help jack

rabbits get Kangaroo rats never need
rid of body to drink. They recycle water
heat. : from the foods that they eat.

Figure 7 The residents of
Deserts the desert biome have special

adaptations to survive in a dry
Biomes that are very dry and often very hot are called deserts. climate.

Many kinds of plants and animals are found only in deserts.
These organisms have special adaptations to live in a hot, dry
climate. For example, plants grow far apart so that the plants
won't have to compete with each other for water. Some plants
have shallow, widespread roots that grow just under the surface.
These roots let plants take up water during a storm. Other desert a region that has little or no
desert plants, such as cactuses, have fleshy stems and leaves.  Plant life, long periods without rain,
These fleshy structures store water. The leaves of desert plants fand zx."e;"e temperatures; usually
ound in hot climates EHvocas
also have a waxy coating that helps prevent water loss.
Animals also have adaptations for living in the desert. Most
desert animals are active only at night, when temperatures are
cooler. Some animals, such as the spadefoot toad, bury them-
selves in the ground and are dormant during the dry season.
Doing so helps these animals escape the heat of summer. Ani-
mals such as desert tortoises eat flowers or leaves and store
the water under their shells. Figure 7 shows how some desert
plants and animals live in the heat with little water.

‘ Bl el i Tl What are some adaptations of desert plants?

§715.u
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Tundra

* Average Yeatly Rainfall
30 to 50 cm (12 to 20 in.)

» Average Temperatutes
Summer; 12°C (53°F)
Winter: ~26°C (-15°F)

Figure 8 During winters in
the tundra, caribou migrate to
grazing grounds that have a
more-plentiful supply of food.

tundra a treeless plain found in the
Arctic, in the Antarctic, or on the tops

of mountains that is characterized
by very low winter temperatures and
short, cool summers @R vocas

A

Local Ecosystems

LLIET  with a family
SKILL member, explore
the ecosystems around your
home. What kinds of plants
and animals live in your area?
In your science journal,
write a short essay describing
the plants and animals in the
ecosystems near your home.
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Tundra

Imagine a place on Farth where it is so cold that trees do
not grow. A biome that has very cold temperatures and littie
rainfall is called a tundra. Two types of tundra are polar tundra
and alpine tundra.

Polar Tundra

Polar tundta is found near the North and South Poles. In polar
tundra, the layer of soil beneath the surface soil stays frozen
all the time. This layer is called permafrost. During the short,
cool summers, only the surface soil thaws. The layer of thawed
soil is too shallow for deep-rooted plants to live. So, shallow-
rooted plants, such as grasses and small shrubs, are common.
Mosses and lichens (LIE kuhnz) grow beneath these plants.
The thawed soil above the permafrost becomes muddy. Insects,
such as mosquitoes, lay eggs in the mud. Birds feed on these
insects. Other tundra animals include musk oxen, wolves, and
caribou, such as the one shown in Figure 8.

Alpine Tundra

Alpine tundra is similar to arctic tundra. Alpine tundra also
has permafrost. But alpine tundra is found at the top of tall
mountains. Above an elevation called the tree line, trees cannot
grow on a mountain. Alpine tundra is found above the tree
line. Alpine tundra gets plenty of sunlight and precipitation.

‘ LIl L@ 119 g Describe the characteristics of alpine tundra.

5713.e
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What You Will Learn

@ List three abiotic factors that shape
marine ecosystems.

4% Describe four major ocean zones.

& Describe five marine ecosystems.

Vocabulary
plankton
estuary

Prediction Guide Before reading
this section, write the title of each
heading in this section. Next, under
each heading, write what you think
you will learn.

§7C53 Students will have the computation
and estimation skills necessary for analyzing
data and following scientific explanations.
§7L4 Students will examine the dependence of
arganisms on ane another and their environments.
§7L4.¢ Recognize that changes in enviranmental
conditions can affect the survival of both individuals
and entire species,
§714.e Describe the characteristics of Earth’s major
terrestrial biomes (i.e., tropicaf rain forest, savannah,
temperate, desert, taiga, tundra, and mountain) and
aquatic communities (i.e., freshwater, estuaries, and
marine),
$7L5 Students will examiine the evolution of living
organisms thraugh inherited characteristics that
promate survival of organisms and the survival of
successive generatians of their offspring.

plankton the mass of mostly
micrescopic organisms that float or
drift freely in freshwater and marine
environments

Figure 1 Marine ecosystems
support a broad diversity of life.
Humpback whales rely on plankton
for food.
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Marine Ecosystems

What covers almost three-fourths of Earth’s surface? What
holds both the largest animals and some of the smallest
organisms on Earth?

If your answer to both questions is oceans, you are correct!
Earth’s oceans contain many different ecosystems. Scientists
call ecosystems in the ocean matine ecosystems.

Life in the Ocean

Marine ecosystems are shaped by abiotic factors. These factors
include water temperature, water depth, and the amount of
sunlight that passes into the water. The animals and plants
that live in the ocean come in all shapes and sizes. The largest
animals on Earth, blue whales, live in the ocean. So do trillions
of tiny plankton. Plankton are tiny organisms that float near
the surface of the water. Many plankton are producers. They
use photosynthesis to make their own food. Plankton form
the base of the ocean's food chains. Figure 1 shows plankton
and an animal that relies on plankton for food.

' LELL N e g What are plankton? How are they important to
marine ecosystems?




Temperature

The temperature of ocean water decreases as the depth of the
water increases. However, the temperature change is not gradu-
al. Figure 2 shows the three temperature zones of ocean water.
Notice that the temperature of the water in the surface zone is
much warmer than in the rest of the ocean. Temperatures in
the surface zone vary with latitude. Areas of the ocean along
the equator are warmer than areas closer to the poles. Surface
zone temperatures also vary with the time of year. During the
summer, the Northern Hemisphere is tilted toward the sun. So,
the surface zone is warmer than it is during the winter.

Temperature affects the animals that live in marine ecosys-
tems. For example, fishes that live near the poles have adapta-
tions to live in near-freezing water. In contrast, animals that
live in coral reefs need warm water to live. Some animals, such
as whales, migrate from cold areas to warm areas of the ocean
to reproduce. Water temperature also affects whether some ani-
mals, such as barnacles, can eat. If the water is too hot or too
cold, these animals may not be able to eat. A sudden change
in temperature may cause these animals to die.

‘ Mg How does temperature affect marine animals?

5714«

0 —Surface zone The surface zone is the warm, top layer of
200 ocean water that extends to 300 m below sea level. Sunlight
heats the top 100 m of the surface zone. Surface currents
=] mix the heated water with cooler water below.

—Thermocline The thermocline is a layer of water that
extends frorn 300 m below sea level to about 700 m below
sea level. In this zone, water temperature drops with
increased depth faster than it does in the other two zones.

Water depth (m)

—Deep zone This bottom layer extends from the base of the
thermocline to the bottom of the ocean. The temperature in
this zone averages a chilling 2°C.

510 15 20 25 30
Water temperature {°C)
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Figure 3 The life in @ marine
ecosystem depends on water
temperature, water depth, and
the amount of sunlight the area
recelves.

The Intertidal Zone Sea
grasses, periwinkle snails,
and herons are common in
an intertidal mudflat. Sea
stars and anemones often
live on rocky shores, while
clams, crabs, snails, and
conchs are common on
sandy beaches.

Depth and Sunlight

In addition to water temperature, life in the ocean is affected
by water depth and the amount of sunlight that passes into
the water. The major ocean zones ate shown in Figure 3.

The Intertidal Zone

The intertidal zone is the place where the ocean meets the land.
This area is exposed to the air for part of the day. Waves are
always crashing on the rock and sand. The animals that live
in the intertidal zone have adaptations to survive exposure to
air and to keep from being washed away by the waves.

The Neritic Zone

As you move farther away from shore, into the neritic zone
(nee RIT ik ZOHN), the water becomes deepet. The ocean floot
starts to slope downward. The water is warm and receives a
lot of sunlight. Many interesting plants and animals, such as
corals, sea turtles, fishes, and dolphins, live in this zone.

The Neritic Zone Although
plankton are the major pro-
ducers in this zone, seaweeds
are common, too. Sea turtles
and dolphins live in the neritic
zone. Other animals, such as
corals, sponges, and colorful
fishes, contribute to this vivid
seascape.




The Oceanic Zone

In the oceanic zone, the sea floor drops sharply. This zone
contains the deep water of the open ocean. Plankton can be
found near the water surface. Animals, such as fishes, whales,
and sharks, are found in the oceanic zone. Some animals in
this zone live in very deep water. These animals often get food
from material that sinks down from the ocean surface.

The Benthic Zone

The benthic zone is the ocean floor. The deepest parts of the
benthic zone do not get any sunlight. They are also very cold.
Animals, such as fishes, worms, and crabs, have special adap-
tations to the deep, dark water. Many of these organisms get
food by eating material that sinks from above. Some organ-
isms, such as bacteria, get energy from chemicals that escape
from thermal vents on the ocean floor. Thermal vents form
at cracks in the Earth’s crust.

‘ Sl la ] How have organisms adapted in order to live

in the benthic zone? §715

The Benthic Zone
Orgamnisms, such as
bacteria, worms, and
sea urchins, thrive on
the deep-sea floor.

The QOceanic Zone Many unusual
animals are adapted for the deep
ocean. Whales and squids can be
found in this zone. Also, fishes that
glow can be found in very deep,
dark water.




estuary an area where fresh water
from rivers mixes with salt water
fram the ocean [ vecas

A Closer Look

Life on Farth depends on the ocean. Through evaporation,
the ocean provides most of the water that makes up Earth's
precipitation. Ocean temperatures and currents can affect world
climates and wind patterns. Humans and many animals depend
on the ocean for food.

Many ecosystems exist in the ocean. Some of these eco-
systems are found on or near the shore. Other ecosystems are
found in the middle of the ocean or near the poles.

Intertidal Areas

Intertidal areas are found near the shore. These areas include
mudflats, sandy beaches, and rocky shores. Intertidal organ-
isms must be able to live both underwater and out of water.
The organisms that live in mudflats include worms and crabs.
Shorebirds feed on these animals. Organisms that live on sandy
beaches include worms, clams, crabs, and plankton. On rocky
shores, organisms have adaptations to keep from being swept
away by crashing waves. Some organisms use rootlike structures
called holdfasts to attach themselves to the rocks. Other organ-
isms attach themselves to rocks by releasing a special glue.

Coral Reefs

Most coral reefs are found in warm, shallow areas of the
neritic zone. The reefs are made up of small animals called
corals. Corals live in large groups. When corals die, they
leave their skeletons behind. New corals grow on these
remains. Over time, layers of skeletons build up and form
a reef. This reef provides a home for many marine ani-
mals and plants. These organisms include algae, brightly
colored fishes, sponges, sea stars, and sea urchins., An
example of a coral reef is shown in Figure 4.

WLZTITEETZY How do coral reefs develop?

Estuaries

An area where fresh water from streams and rivers spills
into the ocean is called an estuary (ES tyoo er ee). In
estuaries, the fresh water from rivers and the salt watet
from the ocean are always mixing. Therefore, the amount
of salt in the water is always changing. Plants and ani-
mals that live in estuaries must be able to survive the
changing concentrations of salt. The fresh water that
spills into an estuary is rich in nutrients. Because €s-
tuaries are so nutrient rich, they support large numbers

Figure 4 A coral reef is one of the most  of plankton. The plankton, in turn, provide food for
biologically diverse ecosystems on Earth. many animals.
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The Sargasso Sea

An ecosystem called the Sargasso Sea (sahr GAS oh SEE) is
found in the middle of the Atlantic Ocean. This ecosystem
contains ﬂoatlng rafts of algae called sargassums (sahr GAS
uhmz). Many of the animals that live in the Sargasso Sea are
the same color as sargassums, which helps the animals hide
from predators.

Polar 1ce

The Arctic Ocean and the ocean around Antarctica make up
another marine ecosystem. These icy waters are rich in nutri-
ents, which support large numbers of plankton. Many fishes,
birds, and mamimals rely on the plankton for food. Animals,
such as polar bears and penguins, live on the polar ice,

Using Key Terms

1. Use each of the following terms
in a separate sentence: plankton
and estuary, S7¢S10.¢

Understanding Key ldeas

., 2. Water temperature $714

. Abiotic factors that affect a. has no effect on the animals
marine ecosystems in a marine ecosystern, -
are water tempetature, b. affects the types of organisms
water depth, and the that can live in a marine eco-
amount of light that ; systern.
passes into the water. c. decreases gradually as water

@ Plankton form the base gets deeper. ,
of the ocean's food d. increases as water gets deeper.
chains. _ 3. What are three abiotic factors that

o Four ocean zones are affect marine ecosystems? $714.¢
the intertidal zone, the ) )
neritic zone, the oceanic 4. Describe four major ocean zones.
zone, and the benthic : 4.0
zone, : 5. Describe five marine ecosys-

@ The ocean contains tems, For each ecosystem, list an
unique ecosystems, organism that lives there. §714.e
including intertidal areas, :
coral reefs, estuaries, - Math Skills
the Sargasso Sea, and : ' '
polar ice. 6. The ocean covers about 71% of

the Earth'’s surface. If the total

surface area of the Earth is about
510 million square kilometers,

how many square kilometers are
covered by the ocean? §7¢s3,
M7P1.b

Critical Thinking

o

7. Making Inferences Animals
in the Sargasso Sea hide from
predators by blending in with -
the sargassum, Color is only
one way to blend in, What is
another way that animals can
blend in with sargassum? $715

8. Identifying Relationships

Many fishes and other organ--
isms that live in the deep ocean
produce light. What are two
ways in which this light might
be useful? s715

Applying Concepts Imagine
that you are studying animals
that live in intertidal zones. You
just discovered a new animal.
Describe the animal and adapta-
tions the animnal has to survive
in the intettidal zone. s715

SCl INK. S ‘iloped and sratgined by

i Nauunal Suence Teachers Assuuaho

For a \.rarlety of links related to thls
 chapter, go to www.scilinks.org

"

Topic: Marine Ecosystems
. Salinks code; HSMOSH




What You Will Learn

@ Describe one abiotic factor that
aifects freshwater ecosystems,

4 Describe the three zones of a take,

& Describe two wetland ecosystems.

& Explain how a lake becomes a forest.

Vocabulary

flittoral zone wetland
open-water zone  marsh
deep-water zone  swamp

Paired Summarizing Read this
section sitently. In pairs, take turns
summarizing the material. Stop to

discuss ideas that seem confusing.

$7¢53 Students will have the computation
and estimation skills necessary for analyzing
data and following scientific explanations.
$7L4.h Explain in a food web that sunlight s the
source of energy and that this energy moves from
organism to organism. $714.¢ Recognize that
changes in environmental conditions can affect the
survival of both individuals and entire species.
$7L4.e Describe the characteristics of Earth’s major
terrestrial biomes (i.e., tropical rain forest, savannah,
temperate, desert, taiga, tundra, and mountain) and
aquatic communities {.e., freshwater, estuaries, and
marine).  S$7L5 Students will exarmine the evalution of
living arganisms through inherited characteristics that
promote survival of arganisms and the survivai of
successive generations of their offspring.

Figure 1 Rivers become
larger as more tributaries
flow into them.
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Freshwater Ecosystems

A brook bubbles over rocks. A mighty river thunders through
a canyon. A calm swamp echoes with the sounds of frogs and
birds. What do these places have in common?

Brooks, rivers, and swamps are examples of freshwater eco-
systems. The water in brooks and rivers is often fast moving.
In swamps, water moves very slowly. Also, water in swamps
is often found in standing pools.

Stream and River Ecosystems

The water in brooks, streams, and rivers may flow from melting
ice or snow. Or the water may come from a spring. A spring
is a place where water flows from underground to the Earth’s
surface. Each stream of water that joins a larger stream is called
a tributary (TRIB yoo TER ee). As more tributaries join a stream,
the stream contains more water. The stream becomes stronger
and wider. A very strong, wide stream is called a river. Figure 1
shows how a river develops.

Like other ecosystems, freshwater ecosystems are character-
ized by their abiotic factors. An important abiotic factor in
freshwater ecosystems is how quickly water moves.

Streams and rivers are full of life. Plants line the edges of
streams and rivers. Fish live in the open waters. And clams
and snails live in the mud at the bottom of a stream or river.
Organisms that live in fast-moving water have adaptations to
keep from being washed away. Some producers, such as algae
and moss, are attached to rocks. Consumers, such as tadpoles,
use suction disks to hold themselves to rocks. Other consum-
ers, such as insects, live under rocks.




Pond and Lake Ecosystems
Ponds and lakes have different ecosystems than streams and
rivers do. Figure 2 shows the zones of a tvpical fake.

Life near Shore

The area of water closest to the edge of a lake or pond is
called the littoral zone (LI'T uh rubl ZOHN). Sunlight reaches
the bottom of the littoral zone. This sunlight makes it possibe
for algae and plants to grow in the littoral zone. Algae grow
beneath the surface of the water in the littoral zone. Plants
that grow near the shore include cattails and rushes. Floating
leaf plants, such as water lilies, grow farther from the shore.
The plants of the littoral zone are home to small animals,
such as snails and insects, Clams and worms bury themselves
in the mud. Frogs, salamanders, turtles, fish, and snakes also
live in this zone.-

| How do plants in the littoral zone get food?
$74.ls

Life Away from Shore

The area of a lake or pond that extends from the littoral zone
across the top of the water is called the open-water zone. The
open-water zone goes as deep as sunlight can reach. This zone is
home to bass, lake trout, and other fishes. Many photosynthetic
plankton also live in this arca. Beneath the open-water zone is
the deep-water zone, where no sunlight reaches. Catfish, carp,
worms, crustaceans, fongi, and bacteria live hare. These organ-
isms often feed on dead organisms that sink from above,

Figure 2 Fonds and lakes can
be divided into three zones, Each
zone has different organisms and
abictic factors.

Pond-Food Relationships

1. On index cards, write the
names of some of the
plants and animals that
live in a typical freshwater
pand or small lake. Write
one type of organism on
each card.

2. Use yarn or string to con-
nect each organism o its
food sources.

3. Describe the food relation-
ships in a pond.

littoral zone the shallow zone of a
lake or pond where light reaches the
bottom and nurtures plants

open-water zone the zone of a
pond or lake that extends from the
littoral zone and that is only as deep
as light can reach

deep-water zone the zone of a
{ake or pond below the open-water
zone, where no light reaches
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Figure 3 This painted turtle suns
itself on a log in a freshwater
marsh.

wetland an area of land that is
periodically underwater or whose sail
contains a great deal of moisture

marsh a treeless wetland ecosys-
tem where plants such as grasses
grow

swamp a wetland ecosystem in
which shrubs and trees grow

Compound Werds A com-
pound word is a word made
up of two or more single
words. In your science jour-
nal, define the two words that
make up the word wetland.
Then, define three more com-
. pound words.

Wetland Ecosystems

An area of land that is sometimes underwater or whose soil
contains a great deal of moisture is called a wetland. Wetlands
support many different plants and animals. Wetlands also play
an important role in flood control. During heavy rains or spring
snow melt, wetlands soak up large amounts of water. The water
in wetlands also moves deeper into the ground. So, wetlands
help replenish underground water supplies,

Marshes

A treeless wetland ecosystem where plants, such as grasses,
grow is called a marsh. A freshwater marsh is shown in Figure 3.
Freshwater marshes are often found in shallow areas along
the shores of lakes, ponds, rivers, and streams, The plants in
a marsh vary depending on the depth of the water and the
location of the marsh. Grasses, reeds, bulrushes, and wild rice
are common marsh plants. Muskrats, turtles, frogs, and birds
also live in marshes.

Swamps

A wetland ecosystem in which trees and vines grow is called a
swamp. Swamps, as shown in Figure 4, are found in low-lying
areas and beside slow-moving rivers. Most swamps are flooded
part of the yeat, depending on rainfall. Willows, bald cypresses,
and oaks are common swamp trees. Vines, such as poison ivy,
grow up tree trunks. Plants, such as orchids, may hang from
tree branches. Water lilies and other plants grow in standing
water. Many fishes, snakes, and birds also live in swamps.

‘ WYL eIl 0 e Describe the characteristics of a swamp. $7k4.

Figure 4 The trunks of these trees are adapted to give
the trees more support in the wet, soft soil of a swamp.
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From a Lake to a Forest

Did you know that a lake or pond can disappear? How can
this happen? Water entering a standing body of water usually
carries nutrients and sediment. These materials settle to the
bottom of the pond or lake. Dead leaves from overhanging
trees and decaying plant and animal life also settle to the
bottom. Then, bacterla decompose this material. This process
uses oxygen in the water. The loss of oxygen affects the kinds
of animals that can survive in the pond or lake. For example,
many fishes would not be able to survive with less oxygen in
the water.

Over time, the pond or lake is filled with sediment. Plants
grow in the new soil. Shallow areas fill in first. So, plants siowly
grow closer and closer to the center of the pond or lake: What
is left of the lake or pond becomes a wetland, such as a marsh
or swamp. Eventually, the wetland can become a forest.

‘ YLDl Y o T ] What happens to some of the animals in a
pond as the pond becomes a forest? §714.e

Using Key Terms

1. Use the following terms in the
same sentence: wetland, marsh,
and swamp. ST¢S10.4

Understanding Key Ideas
2. A major abiotic factor in fresh-
water ecosystems is the $7l4.e
a. source of the water.
b. speed of the water. :
¢. width of the stream or river.
d. None of the above

@ An important abiotic
factor in freshwater eco-
systems is how quickly
water moves.

@ The three zones of a
pond or lake are the
littoral zone, the open-
water zone, and the
deep-water zone.

@ Wetlands include
marshes and swamps.

@ Sediments and decaying
plant and animal matter
build up in a pond. Over
time, the pond may fill
completely and become
a forest. '

3. Describe the three zones of
a lake. $714.e

4. Explain how a lake can become
a forest over time.

Math skills..

5. Sunlight can penetrate a certain
lake to a depth of 15 m. The lake
is five and a half times deeper
than the depth to which light
can penetrate. In meters, how
deep is the lake? s7cs3, ERII M7P4.c

Critical Thinking
6. Making Inferences When bac-

Y INKS.J

WIRBNET ATIViT)

For another activity related
to this chapter, go to
go.hrw.com and type in the
keyword HLSECOW.

v P TR R R

g

terla decompose matetial in a
pond, the oxygen in the water
may be used up. So, fishes in
the pond die. How might the
absence of fish lead to a pond
filling faster?

. Applying Concepts Imagine

a steep, rocky stream. What
kinds of adaptations might ani-
mals living in this stream have?
Explain your answer. §7E5
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