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4 Biomes

Objectives
After completing the lesson, students will be 
able to
E.2.4.1 Name the six major biomes found 
on Earth.
E.2.4.2 Name and describe the factors that 
determine the type of biome found in 
an area.

Target Reading Skill
Comparing and Contrasting Explain that 
comparing and contrasting information 
shows how ideas, facts, and events are similar 
and different. The results of the comparison 
can have importance.

Answers
Tropical rain forest: warm all year; wet all 
year; orangutan. Tundra: cold all year; dry all 
year; mosses. Temperate rain forest: cool 
winters, warm in summer; rather wet all 
year; mule deer. Desert: usually hot with 
great daily extremes; dry all year; Gambel’s 
quail. Grassland: temperatures vary 
throughout year; mostly dry with a wet 
season; grasses. Deciduous forest: warm in 
summer, cold in winter; moderate rainfall; 
red fox. Boreal forest: warm to cool in 
summer, cold in winter; abundant rain and 
snow; lynx.

Teaching Resources

• Transparency E20

Preteach

Build Background 
Knowledge
Predicting Effects of Climate
Ask: What is the climate like in our area? 
(Students should describe conditions of 
temperature, precipitation, amount of sunlight 
during the seasons, and so forth.) How do you 
think our climate affects which organisms 
live here? (Answers will vary, depending on 
the climate of the area. For example, students 
may say that a warm, humid climate allows a 
great variety of organisms to live in the area.)

L2

Skills Focus Developing hypotheses

Materials meter stick, adding-machine 
paper, scissors, marker, tape

Time 20 minutes

Tips CAUTION: Hanging the Costa Rican 
rain forest strip will require the use of a 
ladder. Choose three reliable students for 
this task, one to climb the ladder and two 
to hold the ladder securely. If you are not 

L2 certain that students can do this task safely, 
have them hang the strips horizontally.

Expected Outcome Students should 
sequence the strips from least to most 
rainfall, as indicated in the table.

Think It Over The amount of rainfall 
affects what plant species can survive in a 
particular biome, and the plants in turn 
determine the consumer species found there.

Video Preview
Video Field Trip
Video Assessment  

4 Biomes

How Much Rain Is That?
The table shows the typical amount of precipitation that falls 
each year in four locations. With your classmates, you will create
a full-sized bar graph on a wall to represent these amounts.

1. Using a meter stick, measure a strip of adding-machine paper 
15 centimeters long. Label this strip “Mojave Desert.”

2. Repeat Step 1 for the other locations. Label each strip.
3. Follow your teacher’s instructions on hanging your strips.

Think It Over
Developing Hypotheses What effect might the amount of 
precipitation have on the types of species that live in a location?

Reading Preview
Key Concepts
• What are the six major biomes 

found on Earth?

• What factors determine the type 
of biome found in an area?

Key Terms
• biome   • canopy   • understory   
• desert   • grassland   • savanna   
• deciduous tree
• coniferous tree   • tundra   
• permafrost   

Target Reading Skill
Comparing and Contrasting As
you read, compare and contrast 
the different biomes by completing 
a table like the one below.

Congratulations! You and your classmates have been selected
to take part in an around-the-world scientific expedition. On
this expedition you will collect data on the climate and typical
organisms of each of Earth’s biomes. A biome is a group of
land ecosystems with similar climates and organisms.

The ecologists leading your expedition have agreed to focus
on six major biomes. The six major biomes that most ecolo-
gists study are the rain forest, desert, grassland, deciduous
forest,  boreal forest, and tundra.

Be sure to pack a variety of clothing for your expedition.
You will visit places ranging from steamy tropical jungles to
frozen Arctic plains. It is mostly the climate—temperature
and precipitation—in an area that determines its biome.
This is because climate limits the species of plants that can
grow in an area. In turn, the species of plants determine the
kinds of animals that live there.

Hurry up and pack—it’s almost time to go!

Mojave Desert 15

Illinois Prairie 70

Great Smoky Mountains 180

Costa Rican Rain Forest 350

Location Precipitation (cm)

Ecosystems and 
Biomes

Temperature

Precipitation

Typical
Organisms

Tropical
Rain Forest

TundraCharacteristic

Warm all
year
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Differentiated Instruction

Ecosystems and Biomes
Show the Video Field Trip to let students 
experience a desert biome and understand 
the adaptations and behaviors that help 
meerkats survive in a desert. 

Instruct

Rain Forest Biomes

Teach Key Concepts
Exploring the Rain Forests
Focus Tell students that tropical and 
temperate rain forests share many traits but 
differ in location and temperatures.

Teach Display a world map or globe and 
direct students to the biome map. Ask: 
Where are the world’s tropical rain forests 
located? (All are located at or near the 
equator.) Locate the U. S. Pacific Northwest. 
Ask: How do the location and climate of 
temperate rain forests differ from tropical 
rain forests? (Temperate rain forests are much 
farther north and much cooler.)

Apply Ask: How are temperate and 
tropical rain forests similar? (Both are 
humid, receive a lot of rain, and have a large 
variety of plant and animal species.)
learning modality: visual

Independent Practice
Teaching Resources

• Guided Reading and Study Worksheet: 
Biomes

 

Student Edition on Audio CD

L2

L2

Less Proficient Readers
Comparing and Contrasting Pair 
students to assist each other. Assign three 
headings: Temperate rain forest, Tropical 
rain forest, Both, and a list of words from 
the section: firs, rain, trees, equator, warm, 
cool. Have students read the text and place 
the terms under the appropriate headings 
(Temperate rain forest: firs, cool; Tropical 
rain forest: warm, equator; Both: rain, trees). 
learning modality: visual

L1 Gifted and Talented
Creating Data Tables Have students use 
reference sources to compile a table listing 
average temperatures and precipitation for 
the six major biomes. learning modality: 
logical/mathematical

L2

Monitor Progress L2

Answer
Figure 13 Along the U. S. northwestern 
coast

Rain Forest Biomes
Tropical rain forest

Temperate rain forest

Equator

Rain Forest Biomes
The first stop on your expedition is a rain forest.
This biome is living up to its name—it’s pouring!
Fortunately, you remembered to pack a raincoat.
After just a short shower, however, the sun reap-
pears. Surprisingly, though, very little sunlight
reaches you through the thick leaves above.

Plants are everywhere in the rain forest.
Some plants, such as the ferns, flowers, and
vines hanging from tree limbs, even grow on
other plants! And animals are flying, creeping,
and slithering all around you.

Temperate Rain Forests  When you hear
the term rain forest, you probably think of a
warm, humid, “jungle” in the tropics. But there
is another type of rain forest. The northwestern
coast of the United States receives more than
300 centimeters of rain a year. Huge trees grow
there, including cedars, redwoods, and Douglas
firs. However, it is difficult to classify this region.
Many ecologists refer to this ecosystem as a tem-
perate rain forest. The term temperate means
having moderate temperatures.

FIGURE 13
Temperate Rain Forest
Temperate rain forests receive a great 
deal of rain and have moderate 
temperatures. Mule deer are 
commonly found in the Olympic Rain 
Forest in Washington State.   
Interpreting Maps  Where is one 
temperate rain forest located?

� Pileated
woodpecker
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Help Students Read
Identifying Main Ideas Ask students to 
state the main idea of each paragraph about 
tropical rain forests. (Because of the tropical 
rain forest’s warm, humid climate, an 
astounding number of species grow there; trees 
in the rain forest form several distinct layers; 
the abundant plant life in tropical rain forests 
provides habitats for many animal species.)

Desert Biomes

Teach Key Concepts
Describing Desert Biomes
Focus Ask students who have visited a 
desert to describe it. 

Teach Remind students that climate 
incorporates both temperature and 
precipitation. Ask: What can you say about 
precipitation and evaporation in the 
desert? (Deserts receive less than 
25 centimeters of precipitation each year; 
evaporation is greater than precipitation.) 
How might desert temperatures vary over 
a 24-hour day? (Deserts are very hot during 
the day but cool rapidly and can be very cold 
at night.) Discuss the desert’s hot, dry 
climate and the necessary adaptations 
organisms must possess to live under such 
harsh conditions.

Apply Ask: How are desert animals 
adapted to the harsh climate? (Some 
animals burrow for long periods; others are 
active at night; some plants can store water.) 
learning modality: logical/mathematical

L2

Rain Forest Biomes
Tropical rain forest

Temperate rain forest

Equator

Tropical Rain Forests  As you can see on the map,
tropical rain forests are found in regions close to the
equator. The climate is warm and humid all year long,
and there is a lot of rain. Because of these climate condi-
tions, an astounding variety of plants grow in tropical
rain forests. In fact, scientists studying a 100-square-
meter area of one rain forest identified 300 different
kinds of trees!

Trees in the rain forest form several distinct layers.
The tall trees form a leafy roof called the canopy. A few
giant trees poke out above the canopy. Below the can-
opy, a second layer of shorter trees and vines form an
understory. Understory plants grow well in the shade
formed by the canopy. The forest floor is nearly dark, so
only a few plants live there.

The abundant plant life in tropical rain forests pro-
vides habitats for many species of animals. Ecologists
estimate that millions of species of insects live in tropi-
cal rain forests. These insects serve as a source of food
for many reptiles, birds, and mammals. Many of these
animals are, in turn, food sources for other animals.
Although tropical rain forests cover only a small part of
the planet, they probably contain more species of plants
and animals than all the other biomes combined.

What is the climate of the tropical rain 
forest?

FIGURE 14
Tropical Rain Forest
Tropical rain forests are wet, warm 
biomes that contain an amazing variety 
of plants and other organisms. In the 
large photo, a river winds through the 
lush Indonesian rain forest.

Orangutan

Bromeliad
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Making Models of Desert Biomes

Materials several sets of index cards on 
which the names of various biotic and 
abiotic factors have been written, including 
those that would be found in a desert (see 
Teach below)

Time 20 minutes

Focus Challenge students to model the 
features and organisms of deserts.

Teach Supply groups of students with a set 
of cards. Ask: If you wanted to build a 
model of a desert biome in a terrarium, 
which of the abiotic materials on the cards 
would you need? Tell students to place those 
cards on a pile. Then ask: What biotic 
factors would you place in the model 
biome? Place those cards in the pile. Then 
tell students to look at their cards. Ask: What 
do the biotic factors you have chosen have 
in common? (They all are adapted to live in
 a hot, dry climate.)

Apply Ask: What organisms and materials 
would you need to build a model of a rain 
forest biome? (Many types of green plants, 
enough to provide shade; lots of water; many 
different small animals) learning modality: 
kinesthetic

Skills Focus Observing

Materials small potted cactus, hand 
lens, scissors

Time 10 minutes

Tips Divide the class into small groups 
and provide a separate cactus plant for 
each group. Use cactus varieties with 
narrow tube-shaped or flat segments that 
will be easy for students to snip through.

L1 Expected Outcome Students should 
observe that unlike most other plants, 
cactuses have sharp spines or other 
projections, not flat, wide leaves, and they 
have a waxy outer covering. The inside of 
a cactus is fleshy and moist. The lack of 
wide, flat leaves and the waxy outer 
covering help conserve water in the hot, dry 
desert; the fleshy inner core stores 
moisture.learning modality: kinesthetic

Monitor Progress L2

Answers
Figure 15 Deserts are typically hot during 
the day and very dry, receiving less than 
25 cm of rain per year.

The climate of the tropical
rain forest is warm and

humid all year.

L1

Desert Biomes
The next stop on your expedition is a desert. It couldn’t
be more different from the tropical rain forest you just
left. You step off the bus into the searing summer heat.
At midday, it is too hot to walk outside in the desert.

A desert is an area that receives less than 25 centimeters
of rain per year. The amount of evaporation in a desert is
greater than the amount of precipitation. Some of the
driest deserts may not receive any precipitation in a year!
Deserts often undergo large shifts in temperature during
the course of a day. A scorching hot desert like the Namib
Desert in Africa cools rapidly each night when the sun
goes down. Other deserts, such as the Gobi in central
Asia, are cooler, and even experience freezing tempera-
tures in the winter.

Organisms that live in the desert must be adapted to
the lack of rain and extreme temperatures. For example,
the stem of a saguaro cactus has folds that work like the
pleats in an accordion. The stem expands to store water
when it is raining. Gila monsters can spend weeks at a
time in their cool underground burrows. Many other
desert animals are most active at night when the tem-
peratures are cooler.

FIGURE 15
Desert
The Mojave Desert in the southwestern 
United States is a typical hot desert.
Making Generalizations Describe the climate 
conditions of a typical desert.

Desert Survival
Use a hand lens to 
carefully observe a small 

potted cactus. CAUTION: Be
careful of the spines. With a 
pair of scissors, carefully snip 
a small piece from the tip of 
the cactus. Observe the 
inside of the plant. Note any 
characteristics that seem 
different from those of other 
plants.

Observing How is the inside 
of the cactus different from 
the outside? Suggest how 
the features you observe 
might be adaptations to its 
desert habitat.

Desert Biomes
Desert

Equator

Gambel’s quail



Differentiated Instruction

Grassland Biomes

Teach Key Concepts
Exploring Grasslands
Focus Describe grasslands as widely 
distributed ecosystems that have moderate 
climates and are dominated by grasses.

Teach Have students locate Kenya on a 
world map or globe, as well as prairie areas 
in the midwestern United States. Ask: What 
typical features of grassland biomes are 
visible in Figure 16? (Tall grass, large 
herbivores) Why do grasslands have so few 
trees? (They don’t get enough rain to support 
trees.)

Apply Ask: How do savannas like that in 
Figure 16 differ from midwestern prairies? 
(Savannas are closer to the equator; they 
receive more rain.) learning modality: 
visual

Deciduous Forest 
Biomes

Teach Key Concepts
Identifying Deciduous Forests
Focus Tell students that deciduous forests 
experience seasonal changes to which 
organisms are adapted.

Teach Ask: What are climate patterns in a 
deciduous forest? (Temperatures that vary 
greatly during the year; sufficient rainfall to 
support trees) How are trees adapted to this 
seasonal biome? (They shed their leaves and 
grow new ones each year.) How are animals 
adapted? (Many birds migrate in winter; 
some mammals hibernate.)

Apply Ask: How does the variety of plant 
and animal species coexist in a deciduous 
forest? (The different plants create a mix of 
niches within the forest.) learning modality: 
logical/mathematical

L2

L2

English Learners/Beginning
Vocabulary: Prior Knowledge Write 
the word grassland on the board, say it 
aloud, and have students repeat it. Then 
draw boxes around grass and land. Ask 
students what each word means; if they 
do not know the English words, explain 
the definitions and clarify them with 
appropriate pictures. Ask students what 
they expect to find in a grassland biome. 
(grass plants) learning modality: verbal

L1 English Learners/Intermediate
Vocabulary: Prior Knowledge Use the 
activity for Beginning students to discuss 
the meaning of the word equator. Indicate 
that the root word equate is associated with 
having equal amounts and that the equator 
divides Earth into two equal parts. 
learning modality: verbal

L2

Grassland Biomes
Grassland

Equator

Grassland Biomes
The next stop on the expedition is a grassy plain called a
prairie. Temperatures here are more comfortable than
they were in the desert. The breeze carries the scent of
soil warmed by the sun. This rich soil supports grasses
as tall as you. Startled by your approach, sparrows dart
into hiding places among the waving grass stems.

Although this prairie receives more rain than a
desert, it does not get enough rain for trees to grow.
Ecologists classify prairies, which are generally found in
the middle latitudes, as grasslands. A grassland is an
area that is populated mostly by grasses and other non-
woody plants. Most grasslands receive 25 to 75 centi-
meters of rain each year. Fires and droughts are
common in this biome. Grasslands that are located
closer to the equator than prairies are known as savannas.
A savanna receives as much as 120 centimeters of rain
each year. Scattered shrubs and small trees grow on
savannas along with grass.

Grasslands are home to many of the largest animals
on Earth—herbivores such as elephants, bison, ante-
lopes, zebras, rhinoceroses, giraffes, and kangaroos.
Grazing by these large herbivores helps to maintain the
grasslands. They keep young trees and bushes from
sprouting and competing with the grass for water and
sunlight.

What type of grassland usually receives 
more rainfall, a prairie or a savanna?

FIGURE 16
Savanna
Migrating wildebeest make their way 
across a vast Kenyan savanna. A savanna 
is one type of grassland biome—an area 
populated mostly by grasses and other 
non-woody plants.

Cheetah



Making Models of a Deciduous Forest

Materials none

Time 20 minutes

Focus Remind students that a habitat 
provides the things an organism needs to 
live, grow, and reproduce. 

Teach Ask: Suppose you want to model a 
rotting-log habitat on the forest floor. What 
abiotic materials would you need? (Soil, a 
source of filtered light, water, a rotting log, 
dead leaves or other dead plant material) 
What organisms would you place in the 
model habitat? (Mosses, ferns, fungi, 
earthworms, sowbugs, crickets, salamanders or 
toads) Have students draw a model of a 
rotting-log habitat.

Apply: Ask: What other deciduous forest 
habitats can you name? (Bird roosts and 
squirrel nests in trees, chipmunk burrows, bear 
dens, deer grazing areas, and the like) 
learning modality: logical/mathematical

Monitor Progress L2

Skills Check Have each student create a 
compare/contrast table showing rainfall and 
temperature differences among the biomes 
described so far—rain forest, desert, 
grassland, and deciduous forest. 
Students can place their tables in 
their portfolios.

Answers
Figure 17 Rain forests get a lot of rain, and 
temperatures and sunlight there are fairly 
constant year-round. Deciduous forests 
receive less rainfall, and temperatures vary 
seasonally.

A savanna

Trees that shed their leaves 
and grow new ones each year

L2

Deciduous Forest Biomes
Your trip to the next biome takes you to another forest.
It is now late summer. Cool mornings here give way to
warm days. Several members of the expedition are busy
recording the numerous plant species. Others are look-
ing through their binoculars, trying to identify the
songbirds. You step carefully to avoid a small sala-
mander.

You are now visiting a deciduous forest biome.
Many of the trees in this forest are deciduous trees (dee
SIJ oo us), trees that shed their leaves and grow new
ones each year. Oaks and maples are examples of decid-
uous trees. Deciduous forests receive enough rain to
support the growth of trees and other plants, at least 50
centimeters per year. Temperatures in the deciduous
forest vary greatly during the year. The growing season
usually lasts five to six months.

The variety of plants in a deciduous forest creates
many different habitats. Different species of birds live in
different parts of the forest, eating the insects and fruits
in their specific areas. Mammals such as chipmunks and
skunks live in deciduous forests. In a North American
deciduous forest you might also see wood thrushes,
white-tailed deer, and black bears.

If you were to return to this biome in the winter, you
would not see much wildlife. Many of the bird species
migrate to warmer areas. Some of the mammals hiber-
nate, or enter a state of greatly reduced body activity simi-
lar to sleep. Animals that hibernate rely on fat stored in
their bodies during the winter months.

What are deciduous trees?

FIGURE 17
Deciduous Forest
This forest is a beautiful example of a 
deciduous forest in autumn. Most of the 
trees in a deciduous forest have leaves that 
change color and drop each autumn.
Comparing and Contrasting How do 
deciduous forests differ from rain forests?

Southern flying squirrel

Red fox

� 

Deciduous Forest Biomes
Deciduous forest

Equator
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Boreal Forest Biomes

Teach Key Concepts
Exploring a Cold Climate
Focus Tell students that boreal forests are 
found in northern locations and have cold 
climates.

Teach Ask: Why is water availability a 
challenge in boreal forests? (Temperatures 
are low enough that water is frozen much of 
the year.) How do plants adapt to lack of 
water? (Coniferous trees have thick, waxy 
needles that prevent water loss.)

Apply Describe a boreal forest food chain.  
(Producers—seeds and bark of coniferous 
trees; first-level consumers—red squirrel, 
insects, birds, snowshoe hare, moose, beaver; 
second-level consumers—wolf, bear, lynx, 
great horned owl) learning modality: 
logical/mathematical

Inferring Forest Climates

Materials globe, flashlight, masking tape

Time 10–15 minutes

Focus Allow students to visualize locations 
of deciduous forests and infer information 
on climate.

Teach Have pairs of students mark the 
locations of deciduous and boreal forests on 
a globe with strips of masking tape labeled D 
and B. With the room darkened, have one 
student shine a flashlight at the globe’s 
equator as the other student slowly turns the 
globe on its axis. Ask: Which of the two 
biomes gets stronger (more direct) light? 
(The deciduous forest) What do you think 
this has to do with the climate differences 
between the deciduous forest and the 
boreal forest? (“Stronger” sunlight during the 
year makes the deciduous forests warmer than 
the boreal forests.)

Apply Ask: Which do you think gets 
stronger sunlight, the tropical rain forest or 
the temperate rain forest? (Tropical rain 
forest) learning modality: kinesthetic

L2

Skills Focus Inferring

Materials boreal forest biome map

Time 5 minutes

Tips Begin the activity by pointing out on a 
globe the equator and the Southern and 
Northern Hemispheres.

Expected Outcome Boreal forests grow in 
climates that are too cold for deciduous 
forests. Such climates typically occur in a 

L2 band at latitudes far from the equator. 
There are no such areas in the Southern 
Hemisphere because that hemisphere does 
not have large continental land areas at the 
appropriate latitudes.

Extend Ask: What type of habitat exists 
at the southernmost part of the Southern 
Hemisphere? (Ice, in Antarctica) learning 
modality: logical/mathematical

L2

Boreal Forest Biomes
Boreal forest

Equator

Boreal Forest Biomes
Now the expedition heads north into a colder climate.
The expedition leaders claim they can identify the next
biome, a boreal forest, by its smell. When you arrive,
you catch a whiff of the spruce and fir trees that blanket
the hillsides. Feeling the chilly early fall air, you pull a
jacket and hat out of your bag.

Boreal Forest Plants  Most of the trees in the boreal
forest are coniferous trees (koh NIF ur us), trees that
produce their seeds in cones and have leaves shaped like
needles. The boreal forest is sometimes referred to by its
Russian name, the taiga (TY guh). Winters in these for-
ests are very cold. The snow can reach heights well over
your head! Even so, the summers are rainy and warm
enough to melt all the snow.

Tree species in the boreal forest are well-adapted to
the cold climate. Since water is frozen for much of the
year, trees in the boreal forest must have adaptations
that prevent water loss. Fir, spruce, hemlock, and other
coniferous trees all have thick, waxy needles that pre-
vent water from evaporating.

Boreal Forest Animals  Many of the animals of the
boreal forest eat the seeds produced by the coniferous
trees. These animals include red squirrels, insects, and
birds such as finches and chickadees. Some herbivores,
such as snowshoe hares, moose, and beavers, eat tree bark
and new shoots. The variety of herbivores in the boreal
forest supports many large predators, including wolves,
bears, great horned owls, and lynxes.

How are needles an advantage to trees in 
the boreal forest?

Inferring
Observe the map that shows 
the locations of boreal 
forests. Where are most 
boreal forests located? Why 
are there no boreal forests in 
the Southern Hemisphere?

FIGURE 18
Boreal Forest
This boreal forest in 
Alaska’s Denali National 
Park is home to coniferous 
trees and animals such as 
moose. The boreal forest 
is often called the “spruce-
moose” forest.

Lynx



Tundra Biomes

Teach Key Concepts
Investigating Tundra Biomes
Focus Tell students that the tundra biome 
has an extremely cold, dry climate and 
unique frozen soil called permafrost.

Teach Direct students’ attention to 
Figure 19. Ask: What does the land look like 
in this photograph of the tundra? (It is 
generally flat with low hills.) Tell students that 
the term tundra comes from a Lapp word 
meaning “marshy plain.” (Lapps are a group 
of people who live in Lapland.) Ask: Do you 
think “marshy plain” is a good description 
of the tundra? (Students may be unsure about 
the “marshy” part of the description.) Explain 
that because the permafrost does not allow 
water to drain from the soil and because the 
low temperatures slow evaporation, the 
tundra’s soil is constantly saturated with 
water, even though the area receives little 
precipitation.

Apply Ask: Why do you think insects are 
so common on the tundra in summer? 
(Many insects breed in standing water that 
cannot sink into the permafrost.) learning 
modality: visual

L2

Monitor Progress L2

Skills Check Have students add the boreal 
forest and tundra biomes to the compare/
contrast table they created.

Answers
Figure 19 The short, cool growing season 
and permafrost do not allow tall trees to 
grow.

Needles prevent water from 
evaporating from the tree.
Permafrost is soil that stays 
frozen all year.

Tundra Biomes

Tundra

Equator

Tundra Biomes
As you arrive at your next stop, the driving wind gives
you an immediate feel for this biome. The tundra is an
extremely cold and dry biome. Expecting deep snow,
many are surprised to learn that the tundra may receive
no more precipitation than a desert.

Most of the soil in the tundra is frozen all year. This
frozen soil is called permafrost. During the short sum-
mer, the top layer of soil thaws, but the underlying soil
remains frozen. Because rainwater cannot soak into the
permafrost, there are many shallow ponds and marshy
areas on the tundra in the summer.

Tundra Plants  Plants of the tundra include mosses,
grasses, shrubs, and dwarf forms of a few trees, such as
willows. Most of the plant growth takes place during the
long days of the short summer season. North of the Arctic
Circle, the sun does not set during midsummer.

Tundra Animals  In summer, the animals you might
remember most are insects. Insect-eating birds take
advantage of the plentiful food and long days by eating
as much as they can. But when winter approaches, these
birds migrate south. Mammals of the tundra include
caribou, foxes, wolves, and Arctic hares. The mammals
that remain on the tundra during the winter grow thick
fur coats. What can these animals find to eat on the tun-
dra in winter? The caribou scrape snow away to find
lichens. Wolves follow the caribou and look for weak
members of the herd to prey upon.

What is permafrost?

FIGURE 19
Tundra
Although it is frozen and seemingly 
barren in winter, the tundra in Alaska 
explodes with color in autumn.
Relating Cause and Effect  Why are 
there no tall trees on the tundra?

Musk ox  � 



Differentiated Instruction

Mountains and Ice

Teach Key Concepts
Identifying High-Altitude Habitats
Focus Explain that mountains and ice do 
not fit into one biome classification, but they 
offer unique ecosystems.

Teach Ask: Is the habitat the same at the 
bottom of a mountain as at the top? (No, the 
habitats change with altitude.) Can you name 
countries or continents that are covered 
with ice? (Antarctica; most of Greenland)

Apply Ask: Can ice sheets support 
organisms? (Yes) Name examples. (Polar 
bears, emperor penguins, leopard seals) 
learning modality: logical/mathematical

Drawing Mountain Habitats

Materials paper and pencils

Time 10 minutes

Focus Have students illustrate mountain 
habitats representing different biomes.

Teach Divide students into small groups. 
Have each group draw a side-view diagram 
of a mountain and label it with the biome 
names given in the text: grassland at the 
base, deciduous forest next, then boreal 
forest, and finally tundra at the top. Ask: 
Why do the biomes vary at different 
locations on a mountain? (Climate becomes 
colder from the base of a mountain to its top.) 
Students can add temperature information 
to their diagrams to see this pattern.

Apply Ask: From what you know about 
this mountain’s biomes, does the top of the 
mountain receive much rain? (No, because it 
is tundra habitat, which is dry) learning 
modality: visual

L2

For: Earth’s Biomes activity
Visit: PHSchool.com
Web Code: cep-5024

Students compare and contrast the 
temperatures and rainfall levels of nine 
different biomes.

Gifted and Talented
Identifying Biome Composition Have 
students use biome maps and a world atlas 
or globe to locate biomes for a given 
continent. Provide each student or group 
an outline map of that continent. If 
possible, assign a different continent to 
each student or group. Students should 
refer to the map resources to sketch the 
locations of the various biomes found on 

L3 their continent. (Example: North America 
has temperate deciduous forest in the East, 
rain forest in the U. S. Northwest, desert in 
the U. S. Southwest and northwestern 
Mexico, grassland through much of the center 
of the continent, and boreal forest and tundra 
in Canada and Alaska). Students should 
illustrate their maps as clearly and 
colorfully as possible and present them to 
the class. learning modality: visual

L2

Mountains and Ice
Mountains

Ice

Equator

Mountains and Ice
Some areas of land are not part of any major biome.
These areas include mountain ranges and land that is
covered with thick sheets of ice.

You read in Section 3 that the climate of a mountain
changes from its base to its summit. If you were to hike all
the way up a tall mountain, you would pass through a
series of biomes. At the base, you might find grasslands.
As you climbed, you might pass through deciduous forest
and then boreal forest. As you neared the top, your sur-
roundings would resemble the treeless tundra.

Other places are covered year-round with thick ice
sheets. Most of the island of Greenland and the conti-
nent of Antarctica fall into this category. Organisms
that are adapted to life on ice include emperor pen-
guins, polar bears, and leopard seals.

What are two landmasses that are covered 
year-round with ice?

 � 

For: Earth’s Biomes activity
Visit: PHSchool.com
Web Code: cep-5024

FIGURE 20
Mountains
Mountains, such as these in Banff National Park in 
Canada, are not part of any major biome. They do 
support ecosystems, however.  Classifying Why can’t a 
mountain be considered part of one specific biome?

A pika gathering 
mountain plants for 
food

http://www.phschool.com/webcodes10/index.cfm?fuseaction=home.gotoWebCode&wcprefix=cep&wcsuffix=5024
http://www.phschool.com/webcodes10/index.cfm?fuseaction=home.gotoWebCode&wcprefix=cep&wcsuffix=5024


Math Skill Interpreting graphs

Focus Have students study the graph. Point 
out that a line graph such as this one is a 
good way to show change over time.

Teach Remind students that each point on 
the graph represents a monthly average 
temperature for that location. Ask: What 
temperature patterns will represent 
biomes? (High or low, steady or fluctuating)

Answers
1. Month is plotted on the horizontal axis, 
temperature on the vertical axis.
2. Location A temperatures are steady; 
Location B temperatures fluctuate.
3. Location A: tropical rain forest; Location 
B: desert
4. Answers will vary but should reflect 
whether local climate is hot or cold, seasonal 
or steady.

Assess

Reviewing Key Concepts
1.  a. Rain forest, desert, grassland, 
deciduous forest, boreal forest, and tundra  
b. All have tall trees and many habitats for 
organisms. Students should cite differences 
in location (latitude), temperature, amount 
of sunlight, amount of precipitation, and 
specific types of plants and other organisms. 
c. The tundra biome
2.  a. Temperature and precipitation  
b. They are found at very different latitudes, 
with tundra much farther north.  c. Because 
climate conditions determined by altitude 
cause biomes to change from the base to the 
summit of a mountain

Reteach
Review the tables that students have made to 
compare and contrast the six biomes.

Teaching Resources

• Section Summary: Biomes
• Review and Reinforce: Biomes
• Enrich: Biomes

L1

Writing Mode Description

Scoring Rubric 
4 Includes sensory descriptions (sights, 
sounds, and smells), specific details about 
organisms, and a surprising fact; 
descriptions are vivid and well supported
3 Includes all descriptive components 
(sensory descriptions, organisms, surprising 
fact), but descriptions lack detail or clarity

2 Missing one descriptive component
1 Missing two descriptive 
components

Students can save their accounts 
in their portfolios.

Section 4 Assessment

Target Reading Skill  Comparing and Contrasting
Use the information in your table about biomes to help 
you answer Question 1 below.

Reviewing Key Concepts
1. a. Listing What are the six major biomes found on Earth?

b. Comparing and Contrasting How are the three forest 
biomes (rain forests, deciduous forests, and boreal 
forests) alike? How are they different?

c. Inferring What biome might you be in if you were 
standing on a bitterly cold, dry plain with only a few, 
short plants scattered around?

2. a. Reviewing What two factors are most important in 
determining an area’s biome?

b. Relating Cause and Effect  If deserts and tundras 
receive similar amounts of rainfall, why are these two 
biomes so different?

c. Applying Concepts Why would hiking up a tall 
mountain be a good way to observe how climate 
determines an area’s biome?

4

Biome Climates
An ecologist collected climate data from 
two locations. The graph shows the 
monthly average temperatures in the two 
locations. The total yearly precipitation in 
Location A is 250 cm. In Location B, the 
total yearly precipitation is 14 cm.

1. Reading Graphs What variable is plotted 
on the horizontal axis? On the vertical 
axis?

2. Interpreting Data  Look over the graph. 
How would you describe the tempera-
ture over the course of a year in Location 
A? In Location B?

3. Drawing Conclusions Given the 
precipitation and temperature data for 
these locations, in which biome would 
you expect each to be located? Explain 
your answers.

4. Predicting  What would you expect a 
temperature graph for your biome to look 
like? Draw a temperature graph for the 
biome in which you live.
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Firsthand Account Choose one of 
the biomes and write a journal 
entry detailing the observations 
you made during your expedition. 
Include descriptions of sights, 
sounds, and smells you experienced 
as well as specific details about the 
organisms you observed. Conclude 
your journal entry with a surprising 
fact you learned about the biome 
while visiting.
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Biomes in Miniature

Prepare for Inquiry
Key Concept
Differences in soil, light, and precipitation 
create different biomes.

Skills Objectives
After this lab, students will be able to
• observe and compare the growth of 

different plants in the model biomes
• make models of given biomes by varying 

abiotic factors

Prep Time 30 minutes

Class Time 30 minutes, then 
5–10 minutes a day for at least one week

Advance Planning 
• Ask students to bring in large milk or juice 

cartons that have been thoroughly washed.
• Obtain sufficient quantities of potting soil 

and sandy (cactus) soil from a nursery or 
gardening store.

• Allocate enough table space and lamps for 
students to expose each model biome to 
the amount of light required. 

Safety
Make sure students wash their hands 
after they handle the soil and seeds, 

Review the safety guidelines in Appendix A.

Teaching Resources

• Lab Worksheet: Biomes in Miniature

Guide Inquiry
Invitation
Ask students: Why don’t we see [name a 
non-native plant] growing in our area? 
(Students should describe climate conditions 
needed by the plant that are not met in your 
area.) Review with students the major 
biomes discussed in the lesson. Tell students 
that in this activity they will make models of 
different biomes

Introducing the Procedure 
• Invite students to read the entire lab 

procedure. Then ask: What is the purpose 
of this lab? (To determine how well three 
kinds of plants grow in different biomes)

• Direct students’ attention to the Growing 
Conditions chart and ask: What variables 
will you change to create models of four 
different biomes? (Soil type, amount of 
light, and amount of water)

Troubleshooting the Experiment 
• Observation criteria are not specified in 

Step 8 and could be determined as a class 
or by each group. Criteria could include 
the number of seeds that germinate 
successfully, plant height, the number and 
color of leaves, and yellowing (a sign of too 
much water) or wilting (a sign of not 
enough water).

Biomes in Miniature
Problem
What abiotic factors create different biomes 
around the world?

Skills Focus
observing, making models 

Materials
• scissors
• clear plastic wrap
• index card
• lamp
• tape
• empty, clean card-

board milk carton

• stapler
• about 30 rye grass 

seeds
• 10 impatiens seeds
• 5 lima bean seeds
• sandy soil or potting 

soil

Procedure
1. Your teacher will assign your group a biome. 

You will also observe the other groups’
model biomes. Based on the chart below, 
predict how well you think each of the three 
kinds of seeds will grow in each set of condi-
tions. Record these predictions in your note-
book. Then copy the data table on the facing 
page four times, once for each biome.

2. Staple the spout of the milk carton closed. 
Completely cut away one of the four sides of 
the carton. Poke a few holes in the opposite 
side for drainage, and then place that side 
down.

3. Fill the carton to 3 centimeters from the top 
with the type of soil given in the table. 
Divide the surface of the soil into three sec-
tions by making two lines in it with a pencil.

4. In the section near the spout, plant the impa-
tiens seeds. In the middle section, plant the 
lima bean seeds. In the third section, scatter 
the rye grass seeds on the surface.

5. Water all the seeds well. Then cover the 
open part of the carton with plastic wrap.

6. On an index card, write the name of your 
biome, the names of the three types of seeds 
in the order you planted them, and the 
names of your group members. Tape the card 
to the carton. Put the carton in a warm place 
where it will not be disturbed.

7. Once the seeds sprout, provide your biome 
with light and water as specified in the chart. 
Keep the carton covered with plastic wrap 
except when you add water.

8. Observe all the model biomes daily for at 
least one week. Record your observations.

    Growing Conditions

Biome Soil Type Hours of Light per Day Watering Instructions

Forest Potting soil
1–2 hours of Let the surface dry; 
direct light then add water.

Desert Sandy soil
5–6 hours of Let the soil dry to a depth 
direct light of 2.5 cm below the surface.

Grassland Potting soil
5–6 hours of Let the surface dry; 
direct light then add water.

Rain forest Potting soil
No direct light; indirect Keep the surface of the
light for 5–6 hours soil moist.

L3
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Expected Outcome
Students’ data tables will vary depending on 
the criteria they used for assessing the health 
of the plants. For general guidelines, see 
Analyze and Conclude Question 1 answer.

Analyze and Conclude 
1. In general, the rye and beans will grow 
best in the grassland biome, and the 
impatiens will grow best in the deciduous 
forest biome. All the seeds will likely grow 
most poorly in the dry conditions of the 
desert biome.
2. Sunlight was modeled by controlling how 
many hours each day a biome received direct 
and indirect light. Water was modeled by 
controlling the moisture content of the soil. 
Temperature was modeled indirectly, as a 
result of hours of light per day.
3. In general, the seeds will sprout most 
rapidly when water is plentiful. Every type of 
plant is adapted to survive in a specific set of 
soil, light, and water conditions, so each of 
the three plant types in this lab thrived in 
only one or two biomes. In nature, the same 
abiotic factors limit the types of plants that 
can survive in a specific biome.
4. Abiotic factors limit the types of plants 
that can grow in a particular biome, which in 
turn determine the types of animals and 
other consumers that can survive in that 
biome.
5. Answers will reflect individual student 
outcomes. Miniature biomes should model 
real-life ones by growing the plants predicted 
by the climate conditions of that biome. 
Students should discuss successes or 
challenges with modeling water, sunlight, 
and soil type.

Extend Inquiry
Design an Experiment Provide field 
guides and other resources for students to 
use in selecting typical plants. Discourage 
students from trying to start plants from 
seed; instead provide small but mature 
plants suited to a model rain forest or desert. 
To simulate the damp conditions found in a 
rain forest, students will need to cover the 
rain forest container to prevent evaporation.

Analyze and Conclude
1. Observing In which model biome did each 

type of seed grow best? In which model 
biome did each type of seed grow least well?

2. Making Models In this experiment, how did 
you model the following abiotic factors: sun-
light, water, and temperature?

3. Inferring How was each type of seed 
affected by the soil type, amount of light, 
and availability of water?

4. Classifying Why do you think that ecologists 
who study biomes often focus on identifying 
the key abiotic factors and typical plants in 
an area?

5. Communicating Write a paragraph explain-
ing how your miniature biomes modeled 
real-life biomes. Which features of real-life 
biomes were you able to model well? Which 
features of real-life biomes were more diffi-
cult to model?

Design an Experiment
Write a plan for setting up a model rain forest or 
desert terrarium. Include typical plants found in 
that biome. Obtain your teacher’s approval 
before carrying out your investigation.

Data Table

Day

Name of Biome:

Impatiens Lima
Beans

Rye
Grass

1
2
3
4
5
6
7


