Read the next two selections. Then choose the best answer to each
question.

Frozen Frogs
1

What do you do when you are cold? Your instincts probably tell
you to wrap yourself in a warm blanket and sip a cup of steaming
cocoa. All animals have different ways of responding to the cold.
Some animals, such as Canada geese, migrate to warmer climates.
Others hibernate. But the wood frog does something unusual. It
freezes!

2

The wood frog’s ability to freeze its body is vital to its survival.
The wood frog can live in extreme climates from the Appalachian
Mountains, across much of Canada, and into Alaska. When
temperatures are cold, a wood frog burrows a few inches beneath the
leaves on the forest floor. As the outdoor temperature decreases, the
frog’s skin freezes. For a human this would result in frostbite, or the
freezing of body tissues. But the wood frog has a natural defense
against the cold that is remarkable.
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3

Special proteins inside the frog’s body freeze the water in the
frog’s blood. Water forced out of the frog’s other cells freezes as well.
But a special solution produced inside the frog acts like antifreeze in a
car, protecting the cells.

4

In cold temperatures the frog’s heartbeat, breathing, and brain
activity stop. Because the organs are surrounded by ice, they do not
decay and do not require oxygen or nutrients. In fact, about 65% of
the frog freezes. The frog, however, is still alive.

5

The wood frog can freeze for a few days or several months at a
time. It can survive temperatures as low as 18°F without damage to
its body.

6

When the temperature outside increases, the frog thaws along
with its surroundings. Water and blood begin circulating in its body
again. Within a few hours its heart resumes beating. Over the next
several hours, the frog slowly regains use of its limbs—and hops
away!

Wood Frog
Light stripe along each
side of the body
Dark spots on sides
Black streak across face
Large back legs

Dark stripe across legs

7
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Scientists are fascinated by the wood frog’s ability to freeze. For
years they have sought ways to freeze body tissue without damaging
it. They hope that by studying wood frogs they may learn better ways
of preserving human organs for transplants and other medical
procedures. Whether these frogs can be used to help humans or not,
they certainly are amazing.
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Long Live the Tree
Looming atop the White Mountains of California, the gnarled old
branches of the Great Basin bristlecone pines tell a rich story. These
pines are the oldest living trees in the world.

Bristlecone Pines in the White Mountains

Courtesy of the U.S. Forest Service

1

2

They are called bristlecone pines because of the sharp, coarse
bristles on their young cones. Amazingly, Great Basin bristlecone
pines seem to thrive in the gravelly soil of the White Mountains. The
ground contains little water, and the area is often battered by strong
winds. Such conditions can damage and even kill other types of trees
and plants, but the bristlecones grow well in this environment.

3

The roots of the bristlecones help these trees survive. The roots
are shallow or even exposed above the ground so they can spread
out and find water. The trees also grow extremely slowly as a result
of scarce resources and are known to almost completely stop growing
in years of extreme drought. Under such conditions some may take
100 years to grow just one inch in width.

4

Thick outer wood and a special coating help protect the trees
from disease and pests. The addition of this coating protects against
harmful fungi. Should fungi, drought, or insects damage one of these
trees, the bristlecone can actually allow a part of itself to die. Then it
separates the living section of itself from the lifeless section. Some
bristlecones have been known to exist as only a thin strip of living
bark surrounded by dead sections of tree. They virtually start from
infancy again!
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5

Bristlecone pines provide scientists with clues to their age. As a
tree grows, it forms a ring inside its trunk each year. Each ring
reveals information about the tree’s growth. By examining tree rings,
scientists have determined that some bristlecones in the White
Mountains are over 4,000 years old.
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One bristlecone, named Methuselah, may be the oldest living
tree in the world. Scientists estimate that it is 4,600 years old. Its
age is a testament to how well this species of tree has adapted to
survive. The tree is located in the Ancient Bristlecone Pine Forest, a
special section of the Inyo National Forest in eastern California’s
White Mountains. The U.S. Forest Service has set rules for this area
in order to protect the bristlecones that live here. For example,
visitors can travel only on
marked hiking trails, and
campfires are not allowed
without a permit.

7

Still, people come
from all over the world to
view the bristlecones. But
to keep these oldest of
trees safe, their exact
location is not identified
for tourists. By taking this
measure, park authorities
hope to ensure that the
trees live for many more
years.
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A forest manager and an
environmentalist search for
pinecones from Methuselah.

© AP Images/Julie Jacobson
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Use “Frozen Frogs” (pp. 23–24) to answer questions 26–30.
Then fill in the answers on your answer document.

26 The author wrote this selection most likely to explain —
F the reasons scientists have been unsuccessful at freezing organs
G how the wood frog survives in harsh conditions
H how wood frogs hibernate or migrate to warmer climates
J

the scientific studies that involve wood frogs

27 In paragraph 2, the word vital means —
A fortunate
B common
C necessary
D permanent

28 What can the reader conclude about wood frogs from learning that they hop away
after thawing out?
F Wood frogs are not truly frozen during winter months.
G Wood frogs have a special process for storing energy.
H Wood frogs have a unique ability to know the temperature.
J

Wood frogs are not harmed by the body-freezing process.
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29 Which of these ideas is supported by information in paragraphs 5 and 6?
A Water helps the wood frog thaw its limbs.
B The temperature of its surroundings determines how long a wood frog stays
frozen.
C The time it takes for a wood frog to thaw is equal to the time it takes for the frog
to freeze.
D The wood frog thaws faster than its surroundings.

30 The diagram of the wood frog helps the reader understand —
F which features can be used to identify a wood frog
G which characteristics make wood frogs able to freeze
H which temperatures the wood frogs are able to survive in
J

which studies involving wood frogs have been performed
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Use “Long Live the Tree” (pp. 25–26) to answer questions 31–35.
Then fill in the answers on your answer document.

31 The reader can infer that the long life span of bristlecone pines is mainly a result
of —
A their location in the Great Basin
B their root systems and outer wood
C the actions of park rangers
D the soil of the White Mountains

32 Which words from paragraph 2 help the reader understand the meaning of thrive?
F contains little water
G can damage
H battered by strong winds
J

grow well

33 What is the main idea about bristlecone pine trees presented in the selection?
A They are found in mountainous areas.
B They are able to adapt to extremely harsh conditions.
C They are protected by park rules.
D They provide scientific clues about their environment.
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34 The information in paragraph 4 helps explain why —
F many bristlecones are found in the White Mountains
G droughts in the White Mountains can affect the bristlecones
H some bristlecones can allow a part of themselves to die
J

insects succeed in getting through the thick bark of bristlecones

35 The bar graph included with the selection helps the reader better understand —
A the factors that allow the bristlecone to live for so long
B that the life spans of trees can vary greatly
C why some regions produce trees that live as long as the bristlecone
D that other trees live in an environment similar to that of the bristlecone
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Use “Frozen Frogs” and “Long Live the Tree” to answer
questions 36–39. Then fill in the answers on your answer
document.

36 One difference between a wood frog’s frozen skin and the bristlecone’s thick bark is
that the bristlecone’s bark —
F is formed in just a few hours
G forms when temperatures are cold
H protects against pests
J

is temporary

37 In which magazine would a reader most likely find articles about both wood frogs
and bristlecones?
A Tales from the Forest
B Cold Critters
C Park Attractions
D Wonders of the Natural World
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38 Bristlecone pines benefit from their roots in the same way that wood frogs benefit
from —
F fallen leaves
G the temperature of their environment
H the ability to freeze
J

the other animals in the area

39 Both selections discuss living things that demonstrate —
A an attraction for many visitors each year
B ways to find water in an environment that lacks rain
C an ability to overcome obstacles in their environment
D a need to depend on humans for protection
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