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Make Comparisons

Why Learn this Skill?

Suppose you want to buy a portable MP3 music
player, and you must choose among three different
models. You would probably compare the character-
istics of the three models, such as price, amount of
memory, sound quality, and size to determine
which model is best for you.

In the study of Earth science, you often compare
the structures and functions of one type of rock or
planet with another. You will also compare scientific
discoveries or events from one time period with
those from a different time period. This helps you
gain an understanding of how the past has affected
the present.

Learn the Skill

When making comparisons, you examine two or
more groups, situations, events, or theories. You
must first decide what items will be compared and
determine which characteristics you will use to
compare them. Then identify any similarities and
diferences.

For example, comparisons can be made between
the two minerals shown on this page. The physical
properties of halite can be compared to the physical
properties of quartz.

Practice the Skill
Create a table with the title Mineral Comparison.
Make two columns. Label the first column Halite,
and the second column Quartz. List all of your
observations of these two minerals in the appropri-
ate column of your table. Similarities you might
point out are that both minerals are solids that
occur as crystals, and both are inorganic com-
pounds. Differences might include that halite has a
cubic crystal structure, whereas quartz has a hexag-
onal crystal structure.
When you have finished the table, answer these
qiestions.
1. What items are being compared? How are they
being compared?
2. What properties do the minerals have in
canmon?
3. What properties are unique to each mineral?
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Apply the Skill

Make Comparisons Read two editorial articles in a
science journal or magazine that express different
viewpoints on the same issue. Identify the similari-
ties and differences between the two points of view.
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Analyze Information

Why Learn this Skill?

Analyzing, or looking at separate parts of something
to understand the entire piece, is a way to think
critically about written work. The ability to analyze
information is important when determining which
ideas are more useful than others.

Learn the Skill

To analyze information, use the following steps:

¢ Identify the topic being discussed.

¢ Examine how the information is organized—
identify the main points.

¢ Summarize the information in your own words,
and then make a statement based on your under-
standing of the topic and what you already know.

Practice the Skill

Read the following excerpt from National
Geographic. Use the steps listed above to analyze the
information and answer the questions that follow.

His name alone makes Fabien Cousteau, grandson
of the late Jacques, a big fish in the world of underwa-
ter exploration. Now he’s taking that big-fish status to
extremes. The Paris-born, New York-based explorer
had become a virtual shark, thanks to his new shark-
shaped submarine. He uses the sub to dive incognito
among the oceans’ top predators, great white sharks.

Created at a cost of more than $100,000, the
4.3-meter-long contraption is designed to look and move
as much like the real thing as possible. It carries a single
passenger, who fits inside lying down, propped up on
elbows to navigate and observe. “This is akin to being
the first human being in the space capsule in outer
space,” Cousteau said. “It’s pretty similar. You have no
idea what'’s going to happen; it’s a prototype.”

Cousteau used the submarine to make a documen-
tary intended to demystify the notion that great white
sharks are ruthless, mindless killers. Great whites have
been around for more than 400 million years. Anything
that has survived that long isn’t “stupid,” he said.

Cousteau calls the sub Troy, in reference to the mythi-
cal Trojan horse statue, in which Greek soldiers were
spirited into the fortress kingdom of Troy. Propelled by a
wagging tail and covered in a flexible, skinlike material,
the sub—created by Cousteau and a team of scientists
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Fabien Cousteau enters his shark-shaped submarine

and engineers—swims silently. The steel-ribbed, womb-
like interior is filled with water, requiring Cousteau to
wear a wet suit and use scuba gear to breathe.

Importantly, Troy allows Cousteau to be a shark,
not shark bait. At the heart of the project is a desire
to observe what great white sharks do when people
aren’t around to watch. Prior to this, most shark
observations have come from humans sitting in cages
and enticing the predators with bait— conditions that
spawn unnatural behaviors, Cousteau said. “Now all
of the sudden we can see what they do as white
sharks rather than as trained circus animals,” he said.

While Cousteau is reluctant to guess what the
sharks thought when Troy invaded their space, the
explorer said they seemed to act naturally. Some even
puffed their gills and gaped toward Troy — ations
thought to be communication signals. And though a
few sharks made aggressive gestures, none of the pred-
ators attacked the shark-shaped sub.

1. What topic is being discussed?

2. What are the main points of the article?

3. Summarize the information in this article, and
then provide your analysis based on this infor-
mation and your own knowledge.

Apply the Skill

Analyze Information Find a short, informative
article on a new scientific discovery or new
application of science technology, such as
hybrid-car technology. Analyze the information
and make a statement of your own.

Fabien Cousteau



Synthesize Information

Why Learn this Skill?

The skill of synthesizing involves combining and ana-
lyzing information gathered from separate sources or
at different times to make logical connections. Being
able to synthesize information can be a useful skill for
you as a student when you need to gather data from
several sources for a report or a presentation.

Learn the Skill

Follow these steps to synthesize information:

¢ Select important and relevant information.

* Analyze the information and build connections.

* Reinforce or modify the connections as you
acquire new information.

Suppose you need to write a research paper on
global levels of atmospheric carbon dioxide (CO,)
levels. You need to synthesize what you learn to
inform others. You can begin by detailing the ideas
and information from sources you already have
about global levels of atmospheric carbon dioxide.
A table such as Table 1 could help you categorize
the facts from these sources.

Table 1 Global Levels of
Atmospheric CO,

Atmo?rl)?llt)e?ilc co, Atmoggg?lgiilc co,
Concentration Concentration

(ppm) (ppm)
1745 279 1935 307
1791 280 1949 311
1816 284 1958 312
1843 287 1965 318
1854 288 1974 330
1874 290 1984 344
1894 297 1995 361
1909 299 1998 367
1921 302 2005 385

Then you might select an additional article about
greenhouse gases, such as the one below.

According to the National Academy of Scientists,
Earth’s surface temperature has risen about one
degree Fahrenheit in the past 100 years. This increase
in temperature can be correlated to an increase in the
concentration of carbon dioxide and other greenhouse
gases in the atmosphere. How might this increase in
temperature affect Earth’s climate?

Carbon dioxide is one of the greenhouse gases that
helps keep temperatures on Earth warm enough to sup-
port life. However, a buildup of carbon dioxide and
other greenhouse gases such as methane and nitrous
oxide can lead to global warming, an increase in Earth’s
average surface temperature. Since the industrial revolu-
tion in the 1800s, atmospheric concentrations of carbon
dioxide have increased by almost 30 percent, methane
concentrations have more than doubled, and nitrous
oxide concentrations have increased approximately
15 percent. Scientists attribute these increases to the
burning of fossil fuels for automobiles, industry, and
electricity, as well as deforestation, increased agriculture,
landfills, and mining.
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Practice the Skill

Use the table and the passage on this page to answer

these questions.

1. What information is presented in the table?

2. What is the main idea of the passage? What
information does the passage add to your
knowledge about the topic?

3. By synthesizing the two sources and using your
own knowledge, what conclusions can you draw
about global warming?

Apply the Skill

Synthesize Information Find two sources of infor-
mation on the same topic and write a short report.
In your report, answer these questions: What kinds
of sources did you use? What are the main ideas of
each source? How does each source add to your
understanding of the topic? Do the sources support
or contradict each other?
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Take Notes and Outline

Why Learn this Skill?

One of the best ways to remember something

is to write it down. Taking notes—writing down
information in a brief and orderly format—not only
helps you remember, but also makes studying easier.

Learn the Skill

There are several styles of note-taking, but the goal
of every style is to explain information and put it in
alogical order. As you read, identify and summarize
the main ideas and details that support them and
write them in your notes. Paraphrase—that is, state
in your own words—the information rather than
copying it directly from the text. Use note cards or
develop a personal “shorthand”—using symbols to
represent words—to represent the information in a
compact manner.

You might also find it helpful to create an outline
when taking notes. When outlining material, first
read the material to identify the main ideas. In text-
books, look at the section headings for clues to
main topics. Then identify the subheadings. Place
supporting details under the appropriate headings.
The basic pattern for outlines is shown below:
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Practice the Skill

Read the following excerpt from National
Geographic. Use the steps you just read about to
take notes and create an outline. Then answer the
questions that follow.

Dinosaur fans still have a lot to look forward to.
According to a new estimate of dinosaur diversity, the
21st century will bring an avalanche of new discover-
ies. “We only know about 29 percent of all dinosaurs
out there to be found,” said study co-author Peter
Dodson, a paleobiologist and anatomy professor
at the University of Pennsylvania in Philadelphia.

Dodson and statistics professor Steve Wang of
Swarthmore College, in Swarthmore, Pennsylvania,
made a statistical analysis of an exhaustive database
of all known dinosaur genera (the taxonomic group
one notch above species). They then used this data to
estimate the total number of genera preserved in the
fossil record.

The pair predicts that scientists will eventually
discover 1,844 dinosaur genera in total—at least 1,300
more than the 527 recognized today from remains other
than isolated teeth. What's more, the duo believes that
75 percent of these dinos will be discovered within the next
60 to 100 years and 90 percent within 100 to 140 years,
based on an analysis of historical discovery patterns.

The tally applies only to specimens preserved as
fossils. Many other types of dinosaurs likely roamed
the Earth during the dinosaurs’ 160-million-year
reign, but remains from these species will never be
known to science, the researchers say.

1. What is the main topic?

2. What are the first, second, and third ideas?
3. Name two details for each of the ideas.

4. Name two subdetails for each of the details.

Apply the Skill

Take Notes and Outline Scan a science journal for a
short article about a new laboratory technique. Take
notes by using shorthand or by creating an outline.
Summarize the article using only your notes.

The McGraw-Hill Companies.



Understand Cause and Effect

Why Learn this Skill?

In order to understand an event, you should look
for how that event or chain of events came about.
When scientists are unsure of the cause for an
event, they often design experiments. Although
there might be an explanation, an experiment
should be performed to be certain the cause created
the event you observed. This process examines the
causes and effects of events.

Learn the Skill

Calderas can form when the summit or side of a vol-
cano collapses into the magma chamber that once
fueled the volcano. An empty magma chamber can
cause the volcano to collapse. The caldera that forms
is the effect, or result. The figure below shows how
one event — he cause — ledto another — he effect.

Mount Mazama
erupted many times.

The subsurface magma
chamber emptied.

You can often identify cause-and-effect relation-
ships in sentences from clue words such as the
folowing.

because p roduced

due to as a result

so that that is why
therefore for this reason
thus co nsequently
led to in order to

Read the sample sentences below.

“The volcano collapsed into the partially empty
magma chamber. As a result, a depression was
formed where the volcano once stood””

In the example above, the cause is the collapse of
the volcano. The cause-and-effect clue words “as a
result” tell you that the depression is the effect of
the collapsing volcano.

In a chain of events, an effect often becomes the
cause of other events. The next chart shows the com-
plete chain of events that occur when a caldera forms.

erupted many times.

v

The subsurface magma
chamber emptied.

v

The top of the partially empty
magma chamber collapsed.

v

The volcano collapsed into the J

Mount Mazama j

Effect )

Effect
partially empty magma chamber.

v

A depression formed
where the volcano once stood. )

v

~
The depression filled with water,
creating Crater Lake.

Effect

Effect

Practice the Skill

Make a chart like the one above showing which

events listed below are causes and which are effects.

1. As water vapor rises, it cools and changes back to
a liquid.

. Droplets inside clouds join to form bigger drops.

. Water evaporates from oceans, lakes, and rivers.

. Water vapor rises into the atmosphere.

. Water droplets become heavy and fall as rain or
SNOW.

Ul v W N

Apply the Skill

Understand Cause and Effect Read an account of
a recent scientific event or discovery in a science
journal. Determine at least one cause and one effect
of that event. Show the chain of events in a chart.
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Read a Time Line

= Figure 4
Volcanoes in Focus
' ) . A.D. 79 Mount
Volcanoes constantly shape Earth's surface. oy
erupts, burying
two cities in ash.

Ll 1630 B.C. In Greece,

Santorini explodes, causing
tsunamis 200 m high. Nearby,

I 4845 B.c. Mount Mazama erupts.
in Oregon. The mountain collapses
into a 9-km-wide depression known
today as Crater Lake, shown on this
topographic map.

Minoan civilization on the
Isle of Crete disappears.

502 Chapter 18  Volcanism

Why Learn this Skill?

When you read a time line such as the one above, you
see not only when an event took place, but also what
events took place before and after it. A time line can
help you develop the skill of chronological thinking.
Developing a strong sense of chronology—when and
in what order events took place—will help you exam-
ine relationships among the events. It will also help
you understand the causes or results of events.

Learn the Skill

A time line is a linear chart that list events that
occurred on specific dates. The number of years
between dates is the time span. A time line that
begins in 1910 and ends in 1920 has a ten-year time
span. Some time lines are divided into centuries.
The twentieth century includes the 1900s, the nine-
teenth century includes the 1800s, and so on.

Time lines are usually divided into smaller parts,
or time intervals. On the two time lines below, the
first time line has a 300-year time span divided into
100-year time intervals. The second time line has
a six-year time span divided into two-year time
irtervals.

896 Skillbuilder Handbook

1991 Mount Pinatubo erupts
in the Philippines, releasing
10 km? of ash, reducing global
temperatures by 0.5°C.

cano. Most of the 57 fatalities

1980 In Washington, Mount
St. Helens' eruption blasts
through the side of the vol-

are from ash inhalation.

——

i 1912 Katmai erupts in Alaska
with ten times more force than
Mount St. Helens. This eruption
is one of the most powerful in
recorded history.

l 1883 In Indonesia,
Krakatoa erupts, destroying
two-thirds of the island and
generating a tsunami that
Kills more than 36,000 people.

l 2010 Ash erupting from
Iceland's Eyjafjallojokull volcano
causes Europe’s air traffic to shut
down, affecting at least 10 mil-
lion passengers worldwide.

Section 1 « Volcanoes 503

Practice the Skill

Study the time line above and then answer these

questions.

1. What time span and intervals appear on this time
line?

2. How much more powerful was Katmai’s eruption
than Mount St. Helens’ eruption?

3. How many years after Santorini erupted did
Vesuvius erupt?

4. How many years apart were Krakatoa’s eruption
and Mt. Pinatubo’s eruption?

Apply the Skill

Read a Time Line Sometimes a time line shows
events that occurred during the same period but
are related to two different subjects. The time line
above shows events related to volcanoes between
6000 b.c. and a.d . 2000. Copy the time line and
events onto a piece of paper. Then use a different
color to add in events related to earthquakes during
this same time span.

(l)courtesy of the University of Texas Libraries/The University of Texas at Austin, (c)Roger Ressmeyer/CORBIS, (r)Ho/Reuters/CORBIS
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Analyze Media Sources

Why Learn this Skill?

To stay informed, people use a variety of media
sources, including print media, broadcast media,
and electronic media. The Internet has become an
especially valuable research tool. It is convenient to
use, and the information it contains is plentiful.
Whichever media source you use to gather informa-
tion, it is important to analyze the source to deter-
mine its accuracy and reliability.

Learn the Skill
There are a number of issues to consider when ana-
lyzing a media source. The most important one is to
check the accuracy of the source and content. The
author and publishers or sponsors should be credi-
ble and clearly indicated. To analyze print media or
broadcast media, ask yourself the following
qiestions.
¢ Is the information current?
* Are the sources revealed?
* Is more than one source used?
¢ Isthe information biased?
* Does the information represent both sides

of an issue?
* Is the information reported firsthand

or secondhand?

For electronic media, ask yourself these questions
in addition to the ones above.
* Is the author credible and clearly
idertified?
¢ Are the facts on the Web site
dacumented?
® Are the links within the Web site
appropriate and current?
® Does the Web site contain links to
other useful resources?

Practice the Skill

To practice analyzing print media, choose

two articles on global warming, one from

a newspaper and the other from a news-

magazine. Then answer these questions.

1. What points are the authors of the arti-
cles trying to make? Were they success-
ful? Can the facts be verified?

2. Did either article reflect a bias toward one view-
point or another? List any unsupported statements.

3. Was the information reported firsthand or
secondhand? Do the articles seem to represent
both sides fairly?

4. How many sources can you identify in the
articles? List them.

To analyze electronic media, read through the list
of links provided by your teacher. Choose one link
from the list, read the information on that Web site,
and then answer these questions.

1. Who is the author or sponsor of the Web site?

2. What links does the Web site contain? How are
they appropriate to the topic?

3. What sources were used for the information
on the Web site?

jooqpuey
1RpinqiMs

Apply the Skill

Analyze Media Sources Think of a national issue
on which public opinion is divided. Read newspa-
per features, editorials, and Web sites, and monitor
television reports about the issue. Which news
sources more fairly represents the issue? Which
news sources have the most reliable information?
Can you identify any biases? Can you verify the
credibility of the news source?
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Use Graphic Organizers

Why Learn this Skill?

While you read this textbook, you will be looking for
important ideas or concepts. One way to arrange these
ideas is to create a graphic organizer. In addition to
Foldables®, you will find various other graphic organiz-
ers throughout your book. Some organizers show a
sequence, or flow;, of events. Other organizers empha-
size the relationship among concepts. Developing your
own organizers while you read will help you better
understand and remember what you read.

Learn the Skill

An events chain concept map is used to describe a
sequence of events, such as a stage of a process or pro-
cedure. When making an events-chain map, first iden-
tify the event that starts the sequence and add events
in chronological order until you reach an outcome.

-
A Mars-sized object

collides with Earth.

v

e N
Part of Earth’s crust and mantle are
L vaporized and ejected into space. )

v

Ejected debris orbits Earth,
\forming a ring of hot dust and gas. )

v

e ) N
The moon forms when particles
in the ring join together.

In a cycle concept map, the series of events do
not produce a final outcome. The event that appears
to be the final event relates back to the initiating
event. Therefore, the cycle repeats itself.

Clouds form. 1

Cooled water Water falls to
vapor condenses. Earth as precipitation.

Energy from the
Sun evaporates water.

Water vapor
rises and cools.

898 Skillbuilder Handbook

A network tree concept map shows the relation-
ship among concepts, which are written in order
from general to specific. The words written on the
lines between the circles, called linking words,
describe the relationships among the concepts. The
concepts and the linking words can form sentences.

Volcanic
Eruptions
can be can be
characteristizs characteristics

Does not
flow easily

High
silica

Flows Low
easily silica

example of volcano

example of volcano

Practice the Skill

1. Create an events chain concept map of the
events in sedimentary rock formation.

2. Create a cycle concept map of the nitrogen cycle.
Make sure that the cycle shows the event that
appears to be the final event relating back to the
starting event.

3. Create a network tree concept map with these
words: Cenozoic, trilobites, eras, Paleozoic, mam-
mals, dinosaurs, first land plants, Gondwana,
Mesozoic, early Pangaea, late Pangaea. Add linking
words to describe the relationships between the

caicepts.

Kilauea

Apply the Skill

Use Graphic Organizers Create an events chain
concept map of the scientific method. Create a cycle
concept map of the water cycle. Create a network tree
concept map of pollution that includes air and water,
sources of each pollution type, and examples of each
type of pollution.
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Debate Skills

New research always is leading to new scientific theo-
ries. There are often opposing points of view on how
this research is conducted, how it is interpreted, and
how it is communicated. The Earth Science and
Society features in your book offer a chance to debate
a current controversial topic. Here is an overview on
how to conduct a debate.

Choose a Position and Research

First, choose an Earth science issue that has at least
two opposing viewpoints. The issue can come from
current events, your textbook, or your teacher. These
topics could include global warming or fossil fuel use.
Topics are stated as affirmative declarations such as
“Global warming is not detrimental to the
environment.”

One speaker will argue the positive position—the
viewpoint that supports the statement—and another
speaker will argue the negative position—the view-
point that disputes the statement. Either individually
or with a group, choose your position for the debate.
The viewpoint that you choose does not have to reflect
your personal belief. The purpose of debate is to create
a strong argument supported by scientific evidence.

After choosing your position, conduct research
to support your viewpoint. Use the Internet, find
articles in your library, or use your textbook to
gather evidence to support your argument.

A strong argument contains sci-
entific evidence, expert opinions,
and your own analysis of the issue.
Research the opposing position
also. Becoming aware of what
points the other side might argue
will help you to strengthen the
evidence for your position.
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Hold the Debate
You will have a specific amount of
time, determined by your teacher,
in which to present your argument.
Organize your speech to fit within
the time limit: explain the view-
point that you will be arguing,
present an analysis of your evi-
dence, and conclude by summing up your most
important points. Try to vary the elements of your
argument. Your speech should not be a list of facts,
a reading of a newspaper article, or a statement of
your personal opinion, but an organized analysis
of your evidence presented in your own manner
of speaking. It is also important to remember that
you must never make personal attacks against your
opponent. Argue the issue. You will be evaluated
on your overall presentation, organization and
development of ideas, and strength of support for
your argument.

Additional Roles There are other roles that you
can play in a debate. You can act as the timekeeper.
The timekeeper times the length of the debaters’
speeches and gives quiet signals to the speaker
when time is almost up (usually a hand signal).

You can also act as a judge. There are important ele-
ments to look for when judging a speech: an introduc-
tion that tells the audience what position the speaker
will be arguing, strong evidence that supports the
speaker’s position, and organization. It is helpful to
take notes during the debate to summarize the main
points of each side’s argument. Then, decide which
debater presented the strongest argument for his or
her position. You can have a class discussion about the
strengths and weaknesses of the debate and other
viewpoints on this issue that could be argued.

Skillbuilder Handbook 899
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Experimental data is often expressed using numbers
and units. The following sections provide an over-
view of the common system of units and some cal-
culations involving units.

Measure in S|

The International System of Measurements, abbrevi-
ated SI, is accepted as the standard for measurement
throughout most of the world. The SI system contains
seven base units. All other units of measurement can
be derived from these base units.

Table 2 S| Base Units
s | i s

Length meter m

Mass kilogram kg

Time second S

Electric current ampere A
Temperature kelvin K
Amount of substance mole mol
Intensity of light candela cd

Some units are derived by combining base units.
For example, units for volume are derived from units
of length. A liter (L) is a cubic decimeter
(dm3, or dm X dm X dm). Units of density (g/L) are
derived from units of mass (g) and units of
volume (L).

When units are multiplied by factors of ten, new
units are created. For example, if a base unit is mul-
tiplied by 1000, the new unit has the prefix kilo-.
One thousand meters is equal to one kilometer.
Prefixes for some units are shown in Table 3.

To convert a given unit to a unit with a different
factor of ten, multiply the unit by a conversion factor.
A conversion factor is a ratio equal to one. The
equivalents in Table 3 can be used to make such a
ratio. For example, 1 km = 1000 m. Two conversion
factors can be made from this equivalent.

1000 m _ 1 q! km
1 km 1000 m

900 Skillbuilder Handbook

To convert one unit to another factor of ten,
choose the conversion factor that has the unit you
are converting from in the denominator.

1 km X 1000 m
1 km

A unit can be multiplied by several conversion

factors to obtain the desired unit.

= 1000 m

Table 3 Common SI Prefixes
| pefic | Smbol | Euivalens

mega- m 1 X 10° base units
kilo- k 1 X 103 base units
hecto- h 1 X 102 base units
deka- da 1 X 10" base units
deci- d 1 X 10~ base units
centi- c 1 X 1072 base units
milli- m 1 X 1073 base units
micro- p 1 X 106 base units
nano- n 1 X 1072 base units
pico- p 1 X 102 base units

Practice Problem 1 How would you convert
1000 micrometers to kilometers?

Convert Temperature

The following formulas can be used to convert
between Fahrenheit and Celsius temperatures.
Notice that each equation can be obtained by alge-
braically rearranging the other. Therefore, you only
need to remember one of the equations.

Conversion of Fahrenheit to Celsius
(°F) —32

1.8
Conversion of Celsius to Fahrenheit
°F = 1.8(°C) + 32

DC=



Make and Use Tables

Tables help visually organize data so that it can be
interpreted more easily. Tables are composed of sev-
eral components—a title describing the contents of
the table, columns and rows that separate and orga-
nize information, and headings that describe the
information in each column or row.

Table 4 Glacier Movement Rates

E
0 13.1 0.198
20 13.1 0.198
60 12.8 0.194
100 12.2 0.185
140 11.2 0.170
180 9.6 0.145

Looking at this table, you should not only be able
to pick out specific information, but you should also
notice trends.

Practice Problem 2 If scientists drilled another
40 m into the glacier, what would the speed of the
glacier’s movement be at that depth?

Make and Use Graphs

Scientists often organize data in graphs. The types of
graphs typically used in science are the line graph,
the bar graph, and the circle graph.

Line Graphs A line graph is used to show the relation-
ship between two variables. The independent variable
is plotted on the horizontal axis, called the x-axis. The
dependent variable is plotted on the vertical axis, called
the y-axis. The dependent variable (y) changes as a
result of a change in the independent variable (x).
Suppose your class wanted to collect data about
humidity. You could make a graph of the amount
of water vapor that air can hold at various tempera-
tures. Table 5 shows the data.

Table 5 Amount of Water
Vapor in Air at
Various Temperatures

Air Temperature (°C) Air (g/m3)

10 10
20 18
30 31
40 50
50 80

To make a graph of the amount of water vapor in
air, start by determining the dependent and indepen-
dent variables. The average amount of water vapor
found per cubic meter of air is the dependent variable
and is plotted on the y-axis. The independent variable,
air temperature, is plotted on the x-axis.

80

70

60

50

40

30

20

10

Amount of water vapor in air (g/m3)

0 10° 20° 30° 40° 50°

Air temperature

Plain or graph paper can be used to construct
graphs. Draw a grid on your paper or a box around
the squares that you intend to use on your graph
paper. Give your graph a title and label each axis with
a title and units. In this example, label the x-axis Air
temperature. Because the lowest temperature was 10
and the highest was 50, you know that you will have
to start numbers on the y-axis at least at 0 and num-
ber to at least 50. You decide to start numbering at 0
and number by equally spaced intervals of ten.
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Label the y-axis of your graph Amount of water
vapor in air (¢/m3). Begin plotting points by locating
0°C on the x-axis and 5 g/m? on the y-axis. Where an
imaginary vertical line from the x-axis and an imagi-
nary horizontal line from the y-axis meet, place the
first data point. Place other data points using the same
process. After all the points are plotted, draw a “best
fit” straight line through all the points.

80 S

70 /
60

40 /
30

20 /

Amount of water vapor in air (g/m3)

0 10° 20° 30° 40 50°

Air temperature

Practice Problem 3 According to the graph, does
the amount of water vapor in air increase or
decrease with air temperature?

80 —

== Data from your class [
70 == Data from previous class /

- /.
” A
/
/

30 /
N
| -

Amount of water vapor in air (g/m3)

o\

0 10° 20° 30° 40 50°

Air temperature
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What if you wanted to compare the data about
humidity collected by your class with similar data
collected a year ago by a different class? The data
from the other class can be plotted on the same
graph to make the comparison. Include a key with
different lines indicating different sets of data.

Practice Problem 4 How did the data from your
class compare to the data from the previous class?

Bar Graphs A bar graph displays a comparison

of different categories of data by representing each
category with a bar. The length of the bar is related
to the category’s frequency. To make a bar graph,
set up the x-axis and y-axis as you did for the line
graph. Plot the data by drawing thick bars from
the x-axis up to the y-axis point.

100

>
£ _ 80
3%
¥
E2 60
2%
>
o 40
g <
i 20

0

Superinsulated Passive  Natural gas Oil  Typical wood

house solar  with normal furnace stove
house furnace

Heating method

Look at the graph above. The independent vari-
able is the energy efficiency. The dependent variable
is the heating method.

Practice Problem 5 Which type of heating method
has the second greatest efficiency? Is this more than
twice as efficient as the lowest efficiency? Explain.



Bar graphs can also be used to display multiple
sets of data in different categories at the same time.
A bar graph that displays two sets of data is called a
double-bar graph. Double-bar graphs have a legend
to denote which bars represent each set of data. The
graph below is an example of a double-bar graph.

@ 100
S Sulfur dioxide |
a 80 -
‘e - Nitrogen oxides [
Y 60
©
-
S 4
e
< 20
0 — == =
Electrical ~ Industry  Highway Off-highway  Other

utilities vehicles  vehicles

Air pollution source

Circle Graphs A circle graph consists of a circle
divided into sections that represent parts of a whole.
When all the sections are placed together, they
equal 100 percent of the whole.

Suppose you want to make a circle graph to show
the percentage of solid wastes generated by various
industries in the United States each year. The total
amount of solid waste generated each year is esti-
mated at ten billion metric tons. The whole circle
graph will therefore represent this amount of solid
waste. You find that 7.5 billion metric tons of waste
is generated by mining and oil and gas production.
The total amount of solid waste generated each year
by mining and oil and gas production makes up one
section of the circle graph, as follows.

waste from mining and

Segment of circle oil and gas production

for total waste

total waste

B 7.5
B 10
=0.75 X 360°
= 270°

To draw your circle graph, you will need a com-
pass and a protractor. First, use the compass to draw
a circle.

Then, draw a straight line from the center to the
edge of the circle. Place your protractor on this line,
and mark the point on the circle where 270° angle
will intersect the circle. Draw a straight line from
the center of the circle to the intersection point.
This is the section for the waste generated from
mining and oil and gas production.

Now, try to perform the same operation for the
other data to find the number of degrees of the
circle that each represents, and draw them in as
well: agriculture, 1.3 billion metric tons; industry,
0.95 billion metric tons; municipal, 0.15 billion
metric tons; and sewage sludge, 0.1 billion metric
tons.

Complete your graph by labeling the sections of
the graph and giving the graph a title. Your com-
pleted graph should look similar to the one below.

wn
—
o =
s =
oo
=
o =
=
)

Solid Waste in the United States

Mining and oil and
gas production
75%

Sewage
sludge
1%

Municipal
1.5%

Industry
9.5%

Practice Problem 6 There are 25 varieties of
flowering plants growing around the high school.
Construct a circle graph showing the percentage
of each flower’s color. Two varieties have yellow
blooms, five varieties have blue-purple blooms,
eight varieties have white blooms, and ten varieties
have red blooms.
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Safety in the Laboratory

The Earth science laboratory is a safe place to work if
you are careful to observe the following important
safety rules. You are responsible for your own safety
and for the safety of others. The safety rules given
here will protect you and others from harm in the
laboratory. While carrying out procedures in any of
the activities or GeoLabs, take note of the safety sym-
bols and warning statements.

Safety Rules

1. Always read and complete the lab safety form
and obtain your teacher’s permission before
beginning an investigation.

2. Study the procedure outline in the text. If you have
questions, ask your teacher. Make sure that you
understand all safety symbols shown on the page.

3. Use the safety equipment provided for you. Safety
goggles and an apron should be worn during all
investigations that involve the use of chemicals.

4. When heating test tubes, always slant them away
from yourself and others.

5. Never eat or drink in the lab, and never use lab
glassware as food or drink containers. Never inhale
chemicals. Do not taste any substances or draw any
material into a tube or pipet with your mouth.

6. If you spill any chemical, wash it off immediately
with water. Report the spill immediately to your
techer.

7. Know the location and proper use of the fire
extinguisher, eye wash, safety shower, fire blan-
ket, fire alarm, and first aid kit. First aid proce-
dures in the science laboratory are listed in
Table 1.

8. Keep materials away from flames. Tie back hair
and loose clothing when you are working with

fames.

9. If a fire should break out in the lab, or if your
clothing should catch fire, smother it with the fire
blanket or a coat, get under a safety shower, or
use the fire department’s recommendation for
putting out a fire on your clothing: stop, drop,
and roll. NEVER RUN.

10. Report any accident or injury, no matter how
small, to your teacher.

Clean-Up Procedures

1. Turn off the water and gas. Disconnect electrical

devices.

2. Return all materials to their proper places.

3. Dispose of chemicals and other materials as
directed by your teacher. Place broken glass and
solid substances in the proper containers. Never
discard materials in the sink.

4. Clean your work area.

5. Wash your hands thoroughly after working in
the laboratory.

Burns

Cuts and bruises

Fainting

Foreign matter in eye
Poisoning

Any spills on skin

Table 1 First Aid in the Science Laboratory

Apply cold water. Call your teacher immediately.

Stop any bleeding by applying direct pressure. Cover cuts with a clean dressing. Apply
cold compresses to bruises. Call your teacher immediately.

Leave the person lying down. Loosen any tight clothing and keep crowds away.
Call your teacher immediately.

Flush with plenty of water. Use an eyewash bottle or fountain.
Note the suspected poisoning agent and call your teacher immediately.

Flush with large amounts of water or use safety shower. Call your teacher immediately.

904 Reference Handbook



Safety Symbols

Safety symbols in the following table are used in the lab activities to indicate possible hazards. Learn the meaning
of each symbol. It is reccommended that you wear safety goggles and apron at all times in the lab. This might

be required in your school district.

Safety Symbols ‘ Hazard Examples Precaution _
Disposal Special disposal procedures | certain chemicals, living Do not dispose of these materials = Dispose of wastes as E e? B N
need to be followed. organisms in the sink or trash can. directed by your 3. g
teacher. g a
(— R
Biological Organisms or other bacteria, fungi, blood, Avoid skin contact with these Notify your teacher if g 8
biological materials that unpreserved tissues, plant materials. Wear mask or gloves. you suspect contact
might be harmful to humans = materials with material. Wash -
hands thoroughly.
Extreme Objects that can burn skin boiling liquids, hot plates, Use proper protection when Go to your teacher for
Temperature by being too cold or too hot dry ice, liquid nitrogen handling. first aid.
Sharp Use of tools or glassware razor blades, pins, scalpels, Practice common-sense behavior | Go to your teacher for
Object that can easily puncture or pointed tools, dissecting and follow guidelines for use of first aid.
slice skin probes, broken glass the tool.
Fume Possible danger to ammonia, acetone, nail Be sure there is good ventilation. Leave foul area and
respiratory tract from fumes  polish remover, heated Never smell fumes directly. Wear notify your teacher
sulfur, moth balls a mask. immediately.
Electrical Possible danger from improper grounding, liquid Double-check setup with teacher. | Do not attempt to fix
electrical shock or burn spills, short circuits, Check condition of wires and electrical problems.
exposed wires apparatus. Use GFl-protected Notify your teacher
outlets. immediately.
Irritant Substances that can irritate pollen, moth balls, steel Wear dust mask and gloves. Go to your teacher for
the skin or mucous wool, fiberglass, potassium Practice extra care when handling ~ first aid.
membranes of the permanganate these materials.
respiratory tract
Chemical Chemicals that can react bleaches such as hydrogen Wear goggles, gloves, and an Immediately flush the
with and destroy tissue and peroxide; acids such as apron. affected area with
other materials sulfuric acid, hydrochloric water and notify your
acid; bases such as teacher.
ammonia, sodium hydroxide
Toxic Substance may be mercury, many metal Follow your teacher’s instructions. =~ Always wash hands
poisonous if touched, compounds, iodine, thoroughly after use.
inhaled, or swallowed. poinsettia plant parts Go to your teacher for
first aid.
Flammable Flammable chemicals may alcohol, kerosene, Avoid open flames and heat when | Notify your teacher
be ignited by open flame, potassium permanganate using flammable chemicals. immediately. Use fire
spark, or exposed heat. safety equipment if
applicable.
Open Flame Open flame in use, may hair, clothing, paper, Tie back hair and loose clothing. Notify your teacher
cause fire. synthetic materials Follow teacher’s instruction on immediately. Use fire
lighting and extinguishing flames. = safety equipment if
applicable. )
Eye Safety Clothing Animal Radioactivity Handwashing
Proper eye Protection Safety This symbol After the lab,
protection should be This symbol This symbol appears when wash hands

radioactive
materials are
and students used.

must be ensured.

with soap and
water before
removing
goggles.

worn at all times by
anyone performing
or observing
science activities.

appears when
substances could
stain or burn
clothing.

appears when
safety of animals
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Topographic Map Symbols

Roaps anp RaiLroADS
Primary highway, hard surface
Secondary highway, hard surface

Light-duty road, hard or
improved surface

Unimproved road

=
=]
[~
=
-]
=
(1]
=

Railroad: single track and
multiple track

Railroads in juxtaposition

BUILDINGS AND STRUCTURES
Buildings

School, church, and cemetery
Barn and warehouse

Wells, not water (with labels)

Tanks: oil, water, etc.
(labeled if water)

Open-pit mine, quarry, or prospect
Tunnel

Benchmark

Bridge

Campsite

HaBITATS

Marsh (swamp)
Wooded marsh
Woods or brushwood
Vineyard

Submerged marsh
Mangrove

Coral reef, rocks

Orchard

908 Reference Handbook
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Urban area

Perennial streams
Elevated aqueduct
Water well and spring
Small rapids

Large rapids
Intermittent lake
Intermittent stream
Glacier

Large falls

Dry lake bed

SURFACE ELEVATIONS
Spot elevation

Water elevation
Index contour
Intermediate contour

Depression contour

BoUNDARIES
National

State

County, parish, municipal

Civil township, precinct, town,

barrio

Incorporated city, village, town,

hamlet

Reservation, national or state

Small park, cemetery, airport, etc.

Land grant

Township or range line, United States

land survey

Township or range line, approximate

location

w
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Weather Map Symbols

Sample Plotted Report at Each Station

Type of high clouds
Type of middle clouds \
Temperature (°
Type of precipitation \
**

Wind direction
and speed

\/

30 \
Dew point temperature (°F)

Barometric pressure in tenths
of millibars with initial 9 or 10
omitted (1024.7)

/ Change in barometric
pressure in last 3 hours

\ Total percentage of

sky covered by clouds

247

yooqpueH
aoualajay

Type of low clouds

Symbols Used in Plotting Report

PP Wind Direction Sky Fronts and
Precipitation and Speed Coverage Pressure Systems
= Fog O 0 calm O No cover (H) or High  Center of high- or
*  Snow -~ 1-2knots @ 1/100rless (L) or Low  low-pressure system
. s~ 3-Tknots @® 2/10t03/10 - PRI,
N~ 8-12knots @ 4o
aaaa \\arm front
T thunderstorm | > 13-17knos @
" VV VN
N~ 18-22knots | D 610 Ut e
9 Drizzle N 2397knots | ‘D 7710 v Stationary front
v " 48-52 knots O overcast with openings
Showers
1 knot = 1.852 km/h o Completely overcast
Clouds
Some Types of Some Types of Some Types of
High Clouds Middle Clouds Low Clouds
— O Scattered cirrus f Thin altostratus layer /AR Cumulus of fair
th
— D Dense cirrus in patches weather
Lo . Z Thick altostratus layer _/  Stratocumulus
N Veil of cirrus covering . s of
entire Sky . . _——— ractocumulus o
/ Thin altostratus in bad weather
¢ Cirrus not covering patches Stratus of fa "
; — ratus of fair weather
entire sky ( Thin altostratus in bands
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Table 2 Relative Humidity %

Dry-Bulb
Temperature
1°C 83
2°C 84
3°C 84
4°C 85
5°C 85
6°C 86
7°C 86
8°C 87
9°C 87
10°C 88
11°C 89
12°C 89
13°C 89
14°C 90
15°C 90
16°C 90
17°C 90
18°C 91
19°C 91
20°C 91
21°C 91
22°C 92
23°C 92
24°C 92
25°C 92
26°C 92
27°C 92
28°C 93
29°C 93
30°C 93
31°C 93
32°C 93

06
68
69
Al
72
73
74
75
76
77
78
78
79
79
80
81
81
82
82
83
83
83
84
84
84
85
85
85
86
86
86
86

49
52
55
57
58
60
61
63
65
66
67
68
69
70
Al
Al
72
73
74
74
75
76
76
77
77
78
78
78
79
79
80
80

33
37
40
43
45
48
49
51
53
55
56
58
59
60
61
63
64
65
65
66
67
68
69
69
70
Al
Al
72
72
73
73
74

18
22
25
29
32
35
38
40
42
44
46
48
50
51
53
54
55
57
58
59
60
61
62
62
63
64
65
65
66
67
67
68

12
16
20
24
26
29
32
34
36
39
41
42
44
46
47
49
50
51
53
54
55
56
57
58
58
59
60
61
62
62

1
15
19
21
24
27
29
32
34
36
38
40
41
43
44
46
47
48
49
50
51
52
53
54
55
56
57

Dry-Bulb Temperature Minus Wet-Bulb Temperature (°C)

12
15
18
21
22
26
27
30
32
34
36
37
39
40
42
43
44
46
47
48
49
50
50
51

6

9

12
15
18
20
23
25
27
29
31
32
34
36
37
39
40
41
42
43
44
45
46

7
10
13
15
18
20
22
24
26
28
30
31
33
34
36
37
38
39
40
41

yooqpueH
aoualajay
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Table 3 Minerals with Metallic Luster

Color Specific | Crystal Breakage
Gravity | System Pattern

Mineral

(Formula)

Bornite
(CugFeS,)

8=
[ — -]
[RR-]
]
]
» ©
[~

(CuFesS,)
Chromite
A1),0,)

Copper
(Cu)

Galena
(PbS)

Gold
(Au)

Graphite
(©

Hematite
(specular)
(Fe,0,)

Magnetite

((Fe, Mg)
Fe,0,)

Pyrite
(FeS,)

Pyrrhotite
(Fe,S)*

atom of Fe than S

Silver
(Ag)

Chalcopyrite

((Fe, Mg) (Cr,

*contains one less

bronze,
tarnishes to
dark blue

purple

brassy to
yellow

black or
brown

copper red

gray

pale to
golden
yellow

black to
gray

black or
reddish
brown

black

light,
brassy
yellow

bronze

silvery
white,
tarnishes to
black

gray-black

greenish
black

brown to
black

copper red

gray to
black

yellow

black to
gray

red or
reddish
brown

black

greenish
black

gray-black

light gray
to silver

3

3.5-4

55

25

2.5-3

6.5

25

49-54

4.2

4.6

8.5-9

1.5

19.3

2.3

53

5.2

5.0

4.6

10-12

tetragonal

tetragonal

cubic

cubic

cubic

cubic

hexagonal

hexagonal

cubic

cubic

hexagonal

cubic

uneven
fracture

uneven
fracture

irregular
fracture

hackly

cubic
cleavage
perfect

hackly

basal
cleavage
(scales)

irregular
fracture

conchoidal
fracture

uneven
fracture

uneven
fracture

hackly

Uses and Other

Properties

source of copper; called
“peacock ore” because
of the purple shine when
it tarnishes

main ore of copper

ore of chromium, stainless
steel, metallurgical bricks

coins, pipes, gutters, wire,
cooking utensils, jewelry; mal-
leable and ductile

source of lead, used in pipes,
shields for X rays, fishing
equipment sinkers

jewelry, money, gold leaf,
fillings for teeth, medicines;
does not tarnish

pencil lead, lubricants for
locks, rods to control some
small nuclear reactions,
battery poles

source of iron; roasted in
a blast furnace, converted
to “pig” iron, made into steel

source of iron, naturally
magnetic, called lodestone

source of iron, “fool’s gold,”
alters to limonite

an ore of iron and sulfur;
may be magnetic

coins, fillings for teeth,
jewelry, silverplate, wires;
malleable and ductile
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Table 4 Minerals with Nonmetallic Luster

Mineral

(Formula)

Augite
((Ca, Na)
(Mg, FeZ, Al)
(Al, Si),0,)

Corundum
(AL,0,)

Fluorite
(CaF,)

Garnet
((Mg, Fe?,
Ca, Mn?),,
(Al, Fe3, Mn3,
V, Cr),,
(S0,

Hornblende
((Ca’ Na), ;
(Mg, Fe?, Fe3,
A,

(Al, Si)50,,
(OH),)

Limonite
(hydrous
iron oxides)

Olivine
((Mg, Fe),
Sio,)

Plagioclase
feldspar
((Na, Ca)
AI(Si, Al)
Si,04)

Potassium
feldspar
(KAISi;0g)

Quartz
(Sio,)

Topaz
((ALSIO,
(F, OH),)

Specific Crystal Breakage

black

colorless, blue,
brown, green,
white, pink, red

colorless, white,
blue, green, red,
yellow, purple

deep yellow-red,
green, black

green to black

yellow, brown,
black

olive green

gray, green,
white

colorless, white
to gray, green,
yellow, pink

colorless, vari-
ous colors

colorless, white,
pink, yellow,
pale blue

colorless

colorless

colorless

colorless

gray to
white

yellow,

brown

colorless

colorless

colorless

colorless

colorless

1.5

5-6

5.5

6.5

33

4.0

3-3.2

3.5

34

2743

35

2.5

2.5

2.6

35

. 2-directional
monoclinic
cleavage
hexagonal  fracture
cubic cleavage
. conchoidal
cubic
fracture
- cleavage in
monoclinic o
two directions
nchoidal
N/A conchoida
fracture
.| conchoidal
orthorhombic
fracture
two cleavage
triclinic planes meet at
86° angle
two cleavage
monoclinic | planes meet
at 90° angle
conchoidal
hexagonal
fracture

orthorhombic | basal cleavage

Uses and Other

Properties

square or 8-sided
cross section

gemstones: ruby
is red, sapphire is
blue; abrasive

manufacture of
optical equipment;
glows under UV light

used in jewelry;
also used as an
abrasive

will transmit light
on thin edges;
6-sided cross section

source of iron;
weathers easily,
coloring matter
of soils

gemstones,
refractory sand

used in ceramics;
striations present
on some faces

insoluble in acids;
used in the
manufacture of
porcelain

glass manufacture,
electronic equipment,
radios, computers,
watches, gemstones

valuable
gemstone
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Table 5 Common Rocks

granite large mineral grains of quartz, feldspar, hornblende, and mica; usually light in color

| L large mineral grains of feldspar, hornblende, and mica; less quartz than granite; interme-
gneous diorite

R Lo
&g (intrusive) diate in color
o8 . . o . .
5 large mineral grains of feldspar, hornblende, augite, olivine, and mica; no quartz; dark in
e = gabbro
@ ®© color
-
rhyolite small or no visible grains of quartz, feldspar, hornblende, and mica; light in color
. small or no visible grains of quartz, feldspar, hornblende, and mica; less quartz than rhy-
andesite o -
olite; intermediate in color
Igneous basalt small or no visible grains of feldspar, hornblende, augite, olivine, and mica; no quartz;
(extrusive) dark in color; vesicles may be present
obsidian glassy texture; no visible grains; volcanic glass; fracture is conchoidal; color is usually
black, but may be red-brown or black with white flecks
pumice frothy texture; floats; usually light in color

conglomerate | coarse-grained; gravel- or pebble-sized grains

Sedimentary sandstone sand-sized grains 1/16 to 2 mm in size; varies in color
(clastic) siltstone grains smaller than sand but larger than clay
shale smallest grains; usually dark in color
limestone major mineral is calcite; usually forms in oceans, lakes, rivers, and caves; often contains
Sedimentary fossils; effervesces in dilute HCI
(chemical

or biochemical) occurs in swampy, low-lying areas; compacted layers of organic material,

coal : .
mainly plant remains
Sedlmgntary rock salt commonly forms by the evaporation of seawater
(chemical) y y P
neiss well-developed banding because of alternating layers of different minerals,

g usually of different colors; common parent rock is granite

schist well-developed parallel arrangement of flat, sheetlike minerals, mainly micas; common
Metamorphic parent rocks are shale and phyllite

phyllite shiny or silky appearance; may look wrinkled; common parent rocks are shale and slate

slate harder, denser, and shinier than shale; common parent rock is shale

marble interlocking calcite or dolomite crystals; common parent rock is limestone
Metamorphic soapstone composed mainly of the mineral talc; soft with a greasy feel
(nonfoliated) o ) )

i hard and well-cemented with interlocking quartz crystals; common parent rock is sand-

stone
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Multilingual eGlossary h

The multilingual science glossary includes Arabic, Bengali,
Chinese, English, Haitian Creole, Hmong, Korean, Portuguese,
Russian, Tagalog, Urdu, and Vietnamese.

Como usar el glosario en espaiiol:

1. Busca el termino en ingles que desees encontrar.

2. El termino en espafiol, junto con la definicion,
se encuentran en la columna de la derecha.

Pronunciation Key
Use the following key to help you sound out words in the glossary.

f N
- back (BAK) eW . .......... food (FEWD)
ay . . day (DAY) yOO. .......... pure (PYOOR)
ah......... ... father (FAH thur) YeW. ... ..... .. few (FYEW)
oW ........... flower (FLOW ur) uh ... ... comma (CAHM uh)
ar............ car (CAR) u (+con) ...... rub (RUB)
€. less (LES) sh............ shelf (SHELF)
ee............ leaf (LEEF) ch............ nature (NAY chur)
ih............ trip (TRIHP) 8 gift (GIHFT)
i (i+con+e) ... .idea, life (i DEE uh, life) | I gem (JEM)
oh ........... go (GOH) ing........... sing (SING)
aw ... soft (SAWEFT) zh............ vision (VIHZH un)
OF............ orbit (OR but) ko............ cake (KAYK)
OY....c.ovnn. coin (COYN) S seed, cent (SEED, SENT)
00 ........... foot (FOOT) A zone, raise (ZOHN, RAYZ)
\ J

ENGLISH

abrasion: (p. 203) process of erosion in w hich wind-
blown or waterborne particles, such as sand, scrape
against rock surfaces or other materials and wear
them away.

absolute-age dating: (p 601) method that enables sci-
entists to determine the actual age of certain rocks
and other objects.

absolute magnitude: (p 842) b rightness an ob ject
would have if it were placed at a distance of 10 p¢;
classification system for stellar brightness that can
be calculated only when the actual distance to a star
is known.

abyssal plain: (p 451) smooth, flat part of the seafloor
covered with muddy sediments and sedimentary
rocks that extends s eaward from the continental
margin.

acid: (p. 71) solution containing a substance that pro-
duces hydrogen ions: (H") in water.

acid precipitation: (p. 745) any precipitation with a pH
of less than 5.0 that forms when sulfur dioxide and
nitrogen oxides combine with moisture in the atmo-
sphere to produce sulfuric acid and nitric acid.

916 Glossary/Glosario

ESPANOL

abrasion: (pag. 203) p roceso er osivo en q ue las
particulas p or el viento o el agua, co mo la arena,
chocan y raspa n superficies rocosas u o tros mate-
riales y los desgastan.

datacion absoluta: (gg. 601) permite a los cientificos
determinar la a ntigiiedad real de cier tas rocasy
objetos.

magnitud absoluta: (pig. 842) brillo que tendria un
objeto si estuviera a una distancia de 10 pc; sistema
de clasificacion del brillo estelar que se puede cal-
cular sélo cuando se conoce la distancia verdadera
hasta la estrella.

llanura abisal: (pag. 451) parte plana ylisa del fondo
del mar cubierta con sedimentos fangosos y r ocas
sedimentarias y que se extiende desde el margen con-
tinental hacia el mar.

acido: (pag. 71) solucion que contiene una sustancia que
produce iones hidrogeno (H*) en agua.

precipitacion acida: (pag. 745) toda precipitacién con
un pH menor que 5.0 que se forma cuando se com-
binan el dié xido de azuf re y 6 xidos de ni trégeno
con la h umedad enla a tmdsfera para p roducir
acido sulftrico o acido nitrico.



active galactic nucleus (AGN)/aquifer

active galactic nucleus (AGN): (p. 875) a galaxy’s core in
which hig hly ener getic ob jects o r ac tivities a re
located.

aggregate: (p. 684) mixt ure o fs and, gra vel, a nd
crushed stone that accumulates naturally; found in
floodplains, alluvial fans, or glacial deposits.

air mass: (p. 316) large volume of air that has the char-
acteristics of the area over which it forms.

air-mass thunderstorm: (p. 346) type of thunderstorm
in which air rises b ecause of unequal heating of
Earth’s surface within a single air mass and is most
common during the afternoon and evening.

albedo: (p. 771) percentage of sunlight that is reflected
by the surface of a planet or a satellite, such as the
Moon.

altered hard part: (p. 607) fossil whose organic mate-
rial has b een removed and whose hard parts have
been ¢ hanged b y r ecrystallization o r mineral
replacement.

amino acid: (p. 634) a building block of proteins.

Amniotic (am nee AH tihk) egg: (p. 658) egg with a shell,
providing a complete environment for a de veloping
embryo.

amplitude: (p. 539) the size o f the seismic waves; an
increase of 1 in t he scale represents an increase in
amplitude of a factor of 10.

analog forecast: (p. 331) weather forecast that com-
pares c urrent w eather pa tterns t o pa tterns t hat
occurred in the past.

anemometer (a nuh MAH mubh tur): (p. 325) weather
instrument used to measure wind speed.

apogee: (p. 783) farthest point in the Moon’s elliptical
orbit to Earth.

apparent magnitude: (p. 842) classification system
based on how bright a star appears to be; does not
take distance into account so cannot indicate how
bright a star actually is.

aquiclude: (p. 255) impermeable layer that is a barrier
to groundwater; such as silt, clay, and shale.

aquifer: (p.255) p ermeable under ground la yer
through which groundwater flows relatively easily.

nucleo galactico activo (NGA)/acuifero

nucleo galactico activo (NGA): (pag. 875) centro de la
galaxia donde se ubican cuerpos o suceden eventos
con gran cantidad de energia.

agregado: (pag. 684) mezcla natural de arena, gravay
piedra triturada q ue se ac umula naturalmente; se
encuentra en lla nuras aluviales, abanicos aluviales o
depositos glaciales.

masa de aire: (pag. 316) gran volumen de a ire que
tiene las ca racteristicas del & rea sobrelaq uese
forma.

tormenta eléctrica de masa de aire: (pag. 346) tipo de
tormenta en que el aire asciende debido al calenta-
miento desigual de la su perficie terrestre bajo una
misma masa de aire; es mas comun durante la tarde
y la noche.

albedo: (pag. 771) porcentaje de luz solar que refleja
la superficie de un p laneta o un s atélite, como por
ejemplo, la Luna.

partes duras alteradas: (pag. 607) f6siles cuya materia
organica ha desaparecido y cuyas partes duras han
sido tra nsformadas p or r ecristalizacién o susti-
tucion de minerales.

aminoacido: (pag. 634) unidad bésica de las
proteinas.

huevo amniotico: (pag. 658) huevo con cascardn; pro-
vee un a mbiente co mpleto para el em brién en
desarrollo.

amplitud: (pag. 539) la magnitud de las o ndas sismi-
cas; un aumento de 1 unidad en est a escala repre-
senta un aumento en amplitud de un factor de 10.

pronostico analogo: (pag. 331) prondstico del tiempo
que compara los pa trones ac tuales del ¢ lima con
patrones ocurridos en el pasado.

anemometro: (pag. 325) instrumento met eoroldgico
que se utiliza para medir la velocidad de viento.

apogeo: (pag. 783) punto dela 6 rbita eliptica de la
Luna en q ue ésta se encuentra mas alejada de la
Tierra.

magnitud aparente: (pag. 842) sistema de clasificaciéon
basado el b rillo aparente de una estr ella; no t oma
en cuenta la dist ancia y p or lo t anto no indica el
brillo real de la estrella.

acuiclusos: (pag. 255) capas impermeables que sirven
de barrera a las aguas subterraneas, como por ejem-
plo limo, arcilla o esquisto.

acuifero: (pag. 255) capa subterrdnea p ermeable por
la cual el agua subterranea fluye de manera relativa-
mente facil.
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artesian well/batholith

artesian well: (p. 264) fountain of water that spurts
above the land surface when a well taps a deep, con-
fined aquifer containing water under pressure.

asteroid (AS tuh royd): (p. 622) metallic or silica-rich
object, 1 km to 950 km in dianeter, that bombarded
early Earth, generating heat energy; (p.795) rocky
remnant o f the e arly s olar system found mostly
between the orbits of Mars and Jupiter in the aster-
oid belt.

astronomical unit (AU): (p. 800) the average distance
between the Sun and Earth, 1.496 X 108 km.

astronomy: (p. 6) st udy o f ob jects b eyond E arth’s
atmosphere.

atmosphere: (p. 8) blanket of gases surrounding Earth
that contains about 78 percent nitrogen, 21 percent
oxygen, and 1 p ercent o ther gases such as a rgon,
carbon dioxide, and water vapor.

n
=2
C ©
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atomic number: (p. 62) number of protons contained
in an atom’s nucleus.

avalanche: (p. 198) landslide that occurs in a mo un-
tainous a rea w hen sno w fallso nanicy cr ust,
becomes heavy, slips off, and slides swiftly down a
mountainside.

pozo artesiano/batolito

pozo artesiano: (pag. 264) fuente de agua q ue brota
hacia la su perficie t errestre, c uando un p ozo
conecta con un acuifero profundo y confinado que
contiene agua bajo presion.

asteroide: (pag. 622) cuerpo metalico o r ico en silice
que mide de 12950 km de did metro y q ue bom-
barde¢ la Tierra primitiva generando energia caldrica;
(pag. 795) restos rocosos del sistema solar primitivo
que s e hallan p rincipalmente en tre las 6 rbitas de
Marte y Jupiter, en el cinturén de asteroides.

unidad astronomica (UA): (pag. 800) la distancia prome-
dio entre el Sol y la Tierra, equivale a 1.496 x 108 km.

astronomia: (pag. 6) el estudio de los c uerpos que se
encuentran mas alla de la atmosfera de la Tierra.

atmosfera: (pag.8) ma nto de gas es que r odea la
Tierra; esta co mpuesta a proximadamente p or 78
por ciento de nitrégeno, 21 por ciento de oxigeno y
1 por ciento de otros gases como el argon, el didx-
ido de carbono y el vapor del agua.

nimero atomico: (pag. 62) ntmero de p rotones que
contiene el ntcleo de un atomo.

avalancha: (pag. 198) deslizamiento que ocurre en un
area montafiosa cuando la nieve cae sobre una capa
helada, aumenta de peso, se desprende y se resbala
rapidamente montafia abajo.

banded-iron formations: (p. 630) alternating bands of
iron oxide and chert; an ir on-poor s edimentary
rock.

barometer: (p. 324) instrument used to measure air
pressure.

barrier island: (p. 442) long ridges of sand or other
sediment dep osited o r shaped by t he lo ngshore
current, that are separated from the mainland and
can be up to tens of kilometers long.

basaltic rock: (p. 118) rock that is dark colored, has
lower silica contents, and is rich in iron and magne-
sium; contains mostly plagioclase and pyroxene.

bhase: (p. 72) substance that produces hydroxide ions
(OH") in water.

base level: (p. 233) the elevation at which a str eam
enters another stream or body of water.

batholith: (p. 515) coarse-grained, irregularly shaped,
igneous rock mass that covers at least 100 km?, gen-
erally forms 10-30 km below Earth’s surface, and is
common in the interior of major mountain chains.
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formaciones de hierro en bandas: (pag. 630) bandas
alternadas de 6 xido ferroso y p edernal; roca sedi-
mentaria deficiente en hierro.

barometro: (pag. 324) instrumento que se usa para
medir la presion atmosférica.

barrera litoral: (pag. 442) grandes lomas de a rena u
otro sedimento que son depositadas, o que adqui-
eren su forma, por la accié n de las co rrientes lito-
rales; est an s eparadas del co ntinente y p ueden
llegar a medir decenas de kild metros de largo.

roca basaltica: (pag. 118) roca oscura con bajo con-
tenido en silice p ero rica en hier ro y magnesio;
contiene principalmente plagioclasa y piroxenos.

base: (pag. 72) sustancia que produce iones hidrdxido
(GH") en agua.

nivel base: (pag. 233) elevacion a la cual una corriente
entra a otra corriente o masa de agua.

batolito: (pag.515) mas a r ocosa igne a de gra no
grueso y de forma irregular que cubre por lo menos
100 km?; generalmente se forma de 10 a 30 km bgjo
la superficie terrestre y es co mun en el in terior de
las principales cadenas montanosas.



beach/caldera

beach: (p. 438) area in which loose sediment is depos-
ited and moved about by waves along the shore.

bedding: (p. 137) horizontal layering in s edimentary
rock that can range from a few millimeters to sev-
eral meters thick.

bed load: (p.228) describes sediments that are too
heavy or large to be kept in suspension or solution
and are pushed or rolled along the bottom ofa
streambed.

bedrock: (p. 684) unweathered, solid parent rock that
can consist of limestone, marble, granite, or other
quarried rock.

belt: (p. 812) low, warm, dark-colored cloud that sinks
and flows rapidly in the Jovian atmosphere.

Big Bang theory: (p. 878) theory that proposes that the
universe b egan as a sin gle p oint and hasb een
expanding ever since.

binary star: (p. 838) describes two stars that are bound
together by gravity and orbit a co mmon center of
mass.

biomass fuels (p. 709) fuels derived from living things;
renewable resources.

bioremediation: (p. 742) use of organisms to clean up
toxic waste.

biosphere: (p. 9) all of Earth’s organisms and the envi-
ronments in which they live.

bipedal: (p. 665) walking upright on two legs.

black hole: (p. 851) small, extremely dense remnant of
a star whose gravity is s o immen se that not even
light can escape its gravity field.

Bowen's reaction series: (p. 114) sequential, p redict-
able, d ual-branched pa ttern in w hich minerals
crystallize from cooling magma.

breaker: (p. 422) collapsing wave that forms when a
wave reaches shallow water and becomes so steep
that the crest topples forward.

caldera: (p. 505) large crater, up to 50 km in diameter,
that can form when the summit or side of a volcano
collapses into the magma chamber during or after
an eruption.

playa/caldera

playa: (pag. 438) rea en que sedimentos sueltos son
depositados y tra nsportados por las olas a lo la rgo
de la costa.

estratificacion: (pag. 137) capas horizontales de r oca
sedimentaria que pueden medir de un milimetro a
varios metros de grosor.

carga de fondo: (pag. 228) término que describe los
sedimentos que no se mantienen en susp ension, o
en s olucidn, p orque s on demasiado p esados o
grandes y s on em pujados o a rrastrados s obre el
fondo del cauce de una corriente.

roca firme: (pag. 684) roca madre sélida no meteori-
zada que puede consistir en piedra caliza, marmol,
granito o alguna otra piedra de cantera.

cinturon: (pag. 812) nube baja, tibiay os cura que
desciende y f luye ra pidamente en la a tmosfera
joviana.

teoria de la Gran Explosion: (pag. 878) propone que el
universo empezo en un s olo punto y s e ha est ado
expan-diendo desde entonces.

estrella binaria: (pag. 838) describe dos estrellas uni-
das por la gravedad que giran alrededor de un cen-
tro comun de masa.

hiocombustible: (pag. 709) combustibles derivados de
los seres vivos; recursos renovables.

biorremediacion: (pag. 742) uso de o rganismos para
limpiar desechos toxicos.

biosfera: (pag. 9) incluye a todos los organismos de la
Tierra y los ambientes en que éstos viven.

bipedalismo: (pag. 665) que camina erguido sobre dos
piernas.

agujero negro: (pag. 851) restos de una estr ella muy
densos y p equefios cuya gravedad es t an grande
quenilal uzp uede es capar de suca mpo de
gravedad.

serie de reaccion de Bowen: (pag. 114) patron de dos
ramas, predecible y secuencial que siguen los minera-
les al cristalizarse a partir de magma que se enfria.

rompiente: (pag. 422) ola que se colapsa; se forma
cuando una ola alcanza aguas poco profundasy se
vuelve tan empinada que la cresta dela o la se cae
hacia adelante.

caldera: (pag. 505) crater grande, de hasta 50 km de
didmetro, q ue s e forma c uando la ¢ umbre o la
ladera de un v olcan se desploman en la cd mara de
magma durante o después de una erupcion.
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Cambrian explosion/clastic

Cambrian explosion: (p. 653) sudden a ppearance of a
diverse collection of organisms in t he Cambrian
fossil record.

Canadian shield: (p.625) na megi vent ot he
Precambrian shield in N orth Amer ica b ecause
much of it is exposed in Canada.

carrying capacity: (p. 735) number of organisms that a
specific environment can support.

cartography: (p. 30) science of mapmaking.

cast: (p. 608) fossil formed when an earlier fossil of a
plant or animal leaves a ca vity that becomes filled
with minerals or sediment.

cave: (p. 260) a na tural under ground o pening con-
nected t o E arth’s sur face, usuall y f ormed w hen
groundwater dissolves limestone.

cementation: (p. 137) process ofsedimentary r ock
formation t hat o ccurs w hen diss olved minerals
precipitate out of groundwater and either a new
mineral grows between the sediment grains or the
same mineral grows between and over the grains.

chemical bond: (p. 67) force that holds the atoms of
elements together in a compound.

chemical reaction: (p. 70) change of one or more sub-
stances into other substances.

chemical weathering: (p. 166) process by which rocks
and minerals under go changes in t heir co mposi-
tion due to chemical reactions with agents such as
acids, water, oxygen, and carbon dioxide.

chromosphere: (p. 831) layer of the Sun’s atmosphere
above the photosphere and below the corona that is
about 2500 km thick and has a temperature around
30,000 K at its top.

cinder cone: (p. 507) steep-sided, generally small vol-
cano that is b uilt by the acc umulation of tephra
around the vent.

cirque: (p. 209) deep depression scooped out by a valley
glacier.

cirrus (SIHR wus): (p. 301) high clouds made up of ice
crystals that form at heights of 6000 m; o ften have
a wispy, indistinct appearance.

clastic: (p. 141) rock and mineral fragments produced
by weathering and erosion and classified according
to particle size and shape.
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explosion del Cambrico/clastico

explosion del Cambrico: (pag. 653) aparicién repentina
de un conjunto diverso de organismos en el registro
fosil del Cambrico.

escudo canadiense: (pag. 625) no mbre que recibe el
escudo P recambrico en N orteamérica p orque la
mayor parte esta expuesto en Canada.

capacidad de carga: (pag. 735) nimero de organismos
que un ambiente especifico puede sustentar.

cartografia: (pag. 30) ciencia de la ela boracion de
mapas.

molde: (pag. 608) f6sil que se forma cuando un f 6sil
precedente de una p lanta o un a nimal forma una
cavidad que se rellena con minerales o sedimentos.

caverna: (pag. 260) cavidad subterranea abierta a la
superficie terrestre, generalmente se forma cuando
el agua subterrdnea disuelve la piedra caliza.

cementacion: (pag. 137) proceso de formacidén de roca
sedimentaria que o curre cuando los minerales dis-
ueltos del agua subterranea se precipitan y se forma
un nuevo mineral entre los granos de sedimento o se
acumula el mismo mineral entre y sobre los granos.

enlace quimico: (pag. 67) fuerza que mantiene unidos
los a&tomos de los elementos en un compuesto.

reaccion quimica: (pag. 70) sucede cuando una o mas
sustancias se convierten en otras sustancias.

meteorizacion quimica: (pag. 166) proceso mediante el
cual las r ocas y los minerales exp erimentan cam-
bios en su composicion, debido a reacciones quimi-
cas co n ag entes co mo acidos, agua, o xigeno o
dioxido de carbono.

cromosfera: (pag. 831) capa de la a tmdsfera del S ol
situada encima de la f otosfera y deba jo de la
corona; mide aproximadamente 2500 km de ancho
y tiene una temperatura cercana a 30,000 K en su
parte superior.

cono de carbonilla: (pag. 507) volcin generalmente
pequeiio, de laderas m uy inclinadas, que se forma
debido a la ac umulacién de t efrita alrededor de la
chimenea.

circo: (pag. 209) depresion profunda formada por un
glaciar de valle.

cirro: (pag. 301) nubes altas formadas por cristales de
hielo que se forman a al turas de 6000 m; co n fre-
cuencia parecen espigas borrosas.

clastico: (pag. 141) describe los fragmentos de roca y de
mineral producidos por la meteorizacion y la erosion;
se clasifican segun su tamafo y forma de particula.



clastic sedimentary rock/condensation nucleus

clastic sedimentary rock: (p. 141) most co mmon type
of sedimentary rock, formed from the abundant
deposits o f lo ose s ediments t hat acc umulate o n
Earth’s sur face; classified according to the size o f
their particles.

cleavage: (p. 92) the manner in which a mineral breaks
along planes where atomic bonding is weak.

climate: (p. 314) the long-term average of variation in
weather for a particular area.

climatology: (p. 376) study of Earth’s climate in order
to under stand and predict climatic change, based
on past and present variations in temperature, pre-
cipitation, wind, and other weather variables.

coalescence (ko uh LEH sunts): (p. 302) process that
occurs when cloud droplets collide and form larger
droplets, w hich e ventually b ecome too heavy to
remain aloft and can fall to Earth as precipitation.

cogeneration: (p. 723) production of two usable forms
of energy at the same time from the same process,
which can conserve resources and generate income.

cold wave: (p. 364) extended period of below-average
temperatures caused by large, high-pressure sys-
tems of continental polar or arctic origin.

comet: (p.819) small, eccen trically o rbiting b ody
made of rock and ice which have one or more tails
that point away from the Sun.

composite volcano: (p.507) generally co ne-shaped
with concave slo pes; built by violent er uptions of
volcanic f ragments a nd la va t hat acc umulate in
alternating layers.

compound: (p. 66) substance composed of atoms of
two or more different elements that are chemically
combined.

compressive force: (p. 567) squeezing force that can
cause the intense def ormation—folding, fa ulting
metamorphism, and igneo us in trusions—associ-
ated with mountain building.

condensation: (p. 75) process by which a co oling gas
changes into a liquid and releases thermal energy.

condensation nucleus: (p. 297) small pa rticle in t he
atmosphere around which cloud droplets can form.

roca sedimentaria clastica/ntcleos de condensacion

roca sedimentaria clastica: (pag. 141) el tipo mds
comun de r oca sedimentaria; se forma a pa rtir de
los abundantes depositos de sedimentos sueltos que
se acumulan sobre la superficie de la Tierra; se cla-
sifican segun el tamaio de sus particulas.

crucero: (pag. 92) la forma en la ¢ ual un mineral s e
rompe a lo la rgo de los p lanos donde los enlaces
atémicos son débiles.

clima: (pag. 314) promedio durante un largo periodo
de las variaciones en las condiciones del tiempo de
un area determinada.

climatologia: (pag. 376) estudio del clima de la Tierra
para entender y pronosticar los cambios climaticos;
se basa en variaciones pasadas y presentes de tem-
peratura, precipitacion, viento y otras variables del
tiempo.

coalescencia: (pag. 302) proceso que ocurre cuando las
gotas de nube chocan entre si, formando gotas cada
vez mas gra ndes; est as g otas puede llegaras er
demasiado p esadas para s eguir susp endidas en el
aire y entonces caen a la Tierra como precipitacion.

cogeneracion: (pag. 723) produccién simultdnea de
dos formas ttiles de ener gia a pa rtir del mismo
proceso; p uede a yudar a co nservar r ecursos y
obtener ganancias.

onda fria: (pag. 364) periodo prolongado de t empe-
raturas mas ba jas que el p romedio, causado p or
grandes sistemas de al ta presién de o rigen p olar
continental o artico.

cometa: (pag. 819) cuerpo pequeiio de ¢ rbita excén-
trica compuesto por roca y hielo y que contiene una
0 mas co las q ue a puntan hacia el lado o puesto
al Sol.

volcan compuesto: (pag. 507) volcan que en g eneral
tiene forma cdnica y laderas co ncavas; se forma por
erupciones violentas de fragmentos y lava volcanicos
que se acumulan creando capas alternadas.

compuesto: (pag. 66) sustancia compuesta por atomos
de dos 0 mas elemen  tos dif erentes unidos
quimicamente.

fuerzas de compresion: (pag. 567) fuerzas de a plasta-
miento que pueden causar intensas deformaciones
como plegamientos, fallas, met amorfismo e in tru-
siones igne as; as ociadas co nla f ormacién de
montafas.

condensacion: (pag. 75) proceso por el ¢ ual un gas
enfriador s e tra nsforma en un liq uido ylib era
energia térmica.

nicleos de condensacion: (pag. 297) particulas peque-
nas delaa tmosfera alr ededor de las ¢ uales s e
pueden formar las gotas de nubes.
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conduction/contour line

conduction: (p. 288) the transfer of thermal ener gy
between objects in contact by the collisions between
the particles in the objects.

conduit: (p. 505) a tubelike structure that allows lava
to reach the surface.

conic projection: (p. 35) map that is highly accurate for
small areas, made b y projecting p oints and lines
from a globe onto a cone.

constellation: (p. 837) group of stars that forms a pat-
tern in t he sky t hat resembles an animal, mytho-
logical character, or everyday object.

contact metamorphism: (p. 149) local effect that occurs
when molten rock meets solid rock.

continental drift: (p. 469) Wegener’s hypothesis t hat
Earth’s continents were joined as a single landmass,
called Pangaea, that broke apart about 200 mya and
slowly moved to their present positions.

continental glacier: (p. 208) glacier that forms over a
broad, co ntinent-sized area ofland and usuall y
spreads out from its center.

continental margin: (p. 447) area where edges of conti-
nents meet the ocean; represents the shallowest part
of the ocean that consists of the continental shelf, the
continental slope, and the continental rise.

continental rise: (p. 449) gently sloping accumulation
of sediments deposited by a turbidity current at the
foot of a continental margin.

continental shelf: (p. 447) shallowest part of a co nti-
nental margin, with an average depth of 130 m and
an average width of 60 km, t hat extends into the
ocean from the shore and provides a nutrient-rich
home to large numbers of fish.

continental slope: (p. 448) slo ping o ceanic r egion
found b eyond the continental shelf t hat generally
marks the edge of the continental crust and may be
cut by sub-marine canyons.

contour interval: (p. 36) difference in ele vation between
two side-by-side contour lines on a topographic map.

contour line: (p. 36) line o n a t opographic map that
connects points of equal elevation.
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conduccion/curva de nivel

conduccion: (pag. 288) transferencia de ener gia entre
cuerpos en co ntacto debida a la co lision entre las
particulas de los cuerpos.

conducto: (pag. 505) estructura tubular que p ermite
que la lava llegue a la superficie.

proyeccion conica: (pag. 35) mapa de gra n exactitud
para dreas p equefias q ue s e elabora mediante la
proyeccion de p untos y line as de un g lobo a un
cono.

constelacion: (pag. 837) grupo de estrellas que forman
en el firmamento un patrén que semeja un animal,
un personaje mitoldgico o un objeto cotidiano.

metamorfismo de contacto: (pag. 149) efecto local que
ocurre cuando la r oca fundida se encuentra con
roca solida.

deriva continental: (pag. 469) hipédtesis de Wegener que
propone que los co ntinentes dela T ierra estaban
unidos en una sola masa terrestre, llamada Pangaea,
la cual se separd hace a proximadamente 200 mil-
lones de a nos y q ue los f ragmentos r esultantes se
movieron lentamente a sus ubicaciones actuales.

glaciar continental: (pag. 208) glaciar que se forma
sobre una amplia area del tamafo de un continente
y q ue g eneralmente s e extiende a pa rtir de su
centro.

margen continental: (pag. 447) drea donde los limites
de los co ntinentes se unen co n el o céano; repre-
senta la pa rte menos p rofunda del o céano y co n-
siste en la p lataforma co ntinental, el t alud
continental y el pie del talud continental.

pie del talud continental: (pag. 449) acumulacion de
sedimentos, con p endiente le ve, dep ositados p or
una co rriente de t urbidez al p ie de un ma rgen
continental.

plataforma continental: (pag. 447) parte mds su perfi-
cial del margen continental, tiene una profundidad
promedio de 130 m y una anchura promedio de 60
km, se extiende hacia el o céano desdelacostay
proporciona un lugar rico en nutrientes a un gra n
numero de peces.

talud continental: (pag. 448) region o cednica incli-
nada que se encuentra mds alla dela p lataforma
continental; generalmente marca el limite de la cor-
teza continental y puede estar seccionada por cafo-
nes submarinos.

intervalo entre curvas de nivel: (pag. 36) diferencia en
la elevacion entre dos curvas de nivel contiguas en
un mapa topografico.

curva de nivel: (pag. 36) curva en un ma pa topograf-
ico que conecta puntos de igual elevacion.



control/crest

control: (p.12) st andard for ¢ omparison i n an
experiment.

convection: (p. 288) the transfer of thermal energy by
the movement of heated material from one place to
another.

convergent boundary: (p. 482) place where two tec-
tonic plates are moving toward each other; is asso-
ciated wi th tr enches, isla nds a rcs, a nd f olded
mountains.

Coriolis effect: (p. 318) effect of a r otating body that
influences the motion of any object or fluid; on
Earth, air moving north or south from the equator
appears to move right or left, respectively; the com-
bination o f t he C oriolis ef fect a nd E arth’s he at
imbalance creates the trade winds, p olar easterlies,
and prevailing westerlies.

corona: (p. 831) top layer of the Suns atmosphere that
extends f rom t he t op o ft he c hromosphere a nd
ranges in temperature from 1 million to 2 million K.

correlation: (p. 599) matching of rock outcrops of one
geographic region to another.

cosmic background radiation: (p. 880) weak radiation
that is left over from the early, hot stages of the Big
Bang expansion of the universe.

cosmology: (p. 878) study of the universe, including
its current nature, origin, and evolution, based on
observation and the use of theoretical models.

covalent bond: (p. 67) attraction of two atoms for a
shared pa ir o felec trons t hat ho Ids t he a toms
together.

crater: (p. 505) b owl-shaped depression that forms
around t he cen tral venta tt he summito fa
volcano.

craton (KRAY tahn): (p. 625) continental core formed
from Ar chean o r P roterozoic micr ocontinents;
deepest (as far as 200 km into the mantle) and most
stable part of a continent.

creep: (p. 195) slow, steady downhill movement of
loose weathered E arth materials, esp ecially s oils,

causing objects on a slope to tilt.

crest: (p. 421) highest point of a wave.

control/cresta

control: (pag. 12) estédndar de co mparacion en un
experimento.

conveccion: (pag. 288) transferencia de ener gia tér-
mica debido al movimiento de material caliente de
un lado a otro.

limite convergente: (pag. 482) lugar donde dos placas
tectdnicas se mueven aproximandose cada vez mas
entre si; esta asociado con fosas abisales, arcos insu-
lares y montafas plegadas.

efecto de Coriolis: (pag. 318) efecto producido por un
cuerpo en r otacion que influye en el mo vimiento
de todo cuerpo objeto o fluido; en la Tierra, las cor-
rientes aire que se mueven desde el norte o desde
el sur parecen desplazarse hacia la der echa o hacia
la izquierda, respectivamente; la co mbinacion del
efecto de C oriolis y el des equilibrio térmico de la
Tierra o riginan los vien tos alisios, los vien tos
polares del este y los vientos dominantes del oeste.

corona: (pag. 831) capa superior de la a tmdsfera del
Sol que s e extiende des de la parte superior de la
cromosfera y tiene un rango de temperatura de 1 a
2 millones K.

correlacion: (pag. 599) correspondencia entre los aflo-
ramientos rocosos de una region geografica y otra.

radiacion cosmica de fondo: (pag. 880) radiacion resid-
ual débil proveniente de las calien tes etapas inicia-
les de la expa nsidén del uni verso causada p or la
Gran Explosion.

cosmologia: (pag. 878) estudio del uni verso; abarca
su naturaleza actual, su origen y evolucion y se basa
en la observacion y el uso de modelos tedricos.

enlace covalente: (pag. 67) atraccién de dos 4 tomos
hacia un pa r compartido de elec trones que man-
tienen a los dtomos unidos.

crater: (pag. 505) depresion en f orma de t azén que
generalmente s e forma alrededor de la a bertura
central en la cumbre de un volcan.

craton: (pag. 625) zona central de un co ntinente for-
mada a partir de microcontinentes del arcaico o del
Proterozoico; son la parte mas profunda (penetran
hasta 200 km hacia el ma nto) y est able de un
continente.

deslizamiento: (pag. 195) mo vimiento c uesta a bajo
constante y lento de materia meteorizada suelta de
la Tierra, especialmente los suelos, lo que ocasiona
que se inclinen los objetos en una ladera.

cresta: (pag. 421) punto mas alto de una onda.
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cross-bedding/dendrochronology

cross-bedding: (p. 138) dep ositional feature of s edi-
mentary rock that forms as inclined layers of sedi-
ment a re ca rried f orward acr oss a ho rizontal
surface.

cross-cutting relationships: (p. 597) the principle that an
intrusion is younger than the rock it cuts across.

cryosphere: (p. 8) the frozen p ortion o f water on
Earth’s surface.

crystal: (p. 87) solid in w hich atoms are arranged in
repeating patterns.

crystalline structure: (p. 73) regular geometric pattern
of particles in most s olids, giving a solid a definite
shape and volume.

cumulus (KYEW myubh lus): (p . 301) pu ffy, lumpy-
looking clouds that usually occur below 2000 m.

cyanobacteria: (p. 629) microscopic, p hotosynthetic
prokaryotes that formed stromatolites and changed
early Earth’s atmosphere by generating oxygen.

estratificacion cruzada/dendrocronologia

estratificacion cruzada: (pag. 138) caracteristica de la
depo-sitacion de roca sedimentaria que se forma a
medida q ue ca pas inc linadas de s edimento s on
arrastradas hacia delante, a lo largo de una superfi-
cie horizontal.

relaciones de corte transversal: (pag. 597) principio
que establece que una in trusiéon es menos a ntigua
que la roca que atraviesa.

crisofera: (pag. 8) la parte de agua congelada sobre la
superficie de la Tierra.

cristal: (pag. 87) sélido cuyos dtomos estan ordenados
en patrones repetitivos.

estructura cristalina: (pag. 73) patrén geométricoy
regular que tienen las pa rticulas en la ma yoria de
los s 6lidos; dan al s 6lido una f orma y v olumen
definidos.

cumulo: (pag. 301) nubes esp onjosas con asp ecto de
madejas de alg odon que generalmente se hallan a
alturas menores de 2000 m.

cianobacterias: (pag. 629) o rganismos p rocariotas
fotosintéticos micr oscépicos que formaron estro-
matolitos y mo dificaron la a tmdsfera primitiva de
la Tierra al producir oxigeno.

dark matter: (p. 870) invisible material thought to be
made up of a form of subatomic particle that inter-
acts only weakly with other matter.

deep-sea trench: (p. 451) elongated, sometimes arc-
shaped depression in t he seafloor that can extend
for thousands of kilometers, is t he deepest part of
the o cean basin, a nd is f ound p rimarily in t he
Pacific Ocean.

deflation: (p. 202) lowering of land surface caused by
wind erosion of loose surface particles, often leav-
ing coarse sediments behind.

deforestation: (p. 739) removal of trees from a f or-
ested area without adequate replanting, often using
clear-cutting, which can result in loss of topsoil and
water pollution.

delta: (p. 236) triangular deposit, usually made up of
silt and clay particles, that forms where a str eam
enters a large body of water.

dendrochronology: (p. 604) science of using tree rings
to determine absolute age; helped to date relatively
recent geologic events and environmental changes.
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materia oscura: (pag. 870) sustancia invisible formada
por algun tipo de particula subatémica que interac-
taa débilmente con otros tipos de material.

fosa abisal: (pag. 451) depresion alargada y en algunas
ocasiones con forma de arco, que se puede extender
miles de kilometros; es la parte mas profunda de la
cuenca o ceanica y s e halla p rincipalmente en el
océano Pacifico.

deflacion: (pag. 202) depresion de la su perficie ter-
restre causada p or la er osidn edlica de pa rticulas
superficiales sueltas; a menudo solo contiene sedi-
mentos gruesos.

deforestacion: (pag. 739) eliminacién de 4 rboles de
un 4 rea f orestal, sinr ealizar una adec uada
reforestacion; a menudo es resultado de una corta a
hecho, lo que puede ocasionar la pérdida del man-
tillo y la contaminacion de las aguas.

delta: (pag. 236) deposito triangular compuesto gen-
eralmente p or particulas de limo y a rcilla, que se
forma en el sitio donde una corriente de agua entra
a una gran masa de agua.

dendrocronologia: (pag. 604) ciencia que usa los ani-
llos de crecimiento anual de los arboles para deter-
minar la edad a bsoluta; p ermite da tar e ventos
geoldgicos y ca mbios a mbientales r elativamente
recientes.



density current/divide

density current: (p. 427) movement of o cean water
that o ccurs in dep ths too great to be affected by
surface winds a nd is g enerated by dif ferences in
water temperature and salinity.

density-dependent factor: (p. 736) environmental fac-
tor, such as disease, predators, or lack of food, that
increasingly affects a population as the population’s
size increases.

density-independent factor: (p. 736) environmental
factor that do es not dep end on p opulation size,
such as storms, flood, fires, or pollution.

dependent variable: (p. 12) factor in a n exp eriment
that can c hange if t he indep endent va riable is
changed.

deposition: (p. 171) occurs when eroded materials are
dropped in another location.

desalination: (p. 697) process that removes salt from
seawater in order to provide freshwater.

desertification: (p. 683) process by which productive
land b ecomes des ert;in a rid a reas can o ccur
through the loss of topsoil.

dew point: (p. 295) temperature to which air is cooled
at a constant pressure to reach saturation, at which
point condensation can occur.

differentiation (dih fuh ren shee AY shun): (p. 623)
process in which a planet becomes internally zoned,
with the heavy materials sinking toward the center
and t he lig hter ma terials acc umulating ne ar i ts
surface.

digital forecast: (p. 331) weather forecast that uses
numerical data to predict how atmospheric vari-
ables change over time.

dike: (p. 516) pluton that cuts across preexisting rocks
and o ften forms when magma in vades cracks in
surrounding rock bodies.

discharge: (p.229) measure ofa v olume of stream
water that flows over a sp ecific lo cation in a pa r-
ticular amount of time.

divergent boundary: (p. 481) place where two of Earth’s
tectonic plates are moving apart; is associated with
volcanism, earthquakes, and high heat flow, and is
found primarily on the seafloor.

divide: (p. 227) elevated land that divides one water-
shed from another.

corriente de densidad/divisoria

corriente de densidad: (pag. 427) movimiento de las
aguas o ceanicas que o curre a gra ndes p rofundi-
dades, no se ve afectado por los vientos superficia-
les y es generado por las diferencias en temperatura
y salinidad del agua.

factor dependiente de la densidad: (pag. 736) factor
ambiental co mo las enf ermedades, los dep reda-
dores o la falta de alimento, que afecta con creciente
intensidad a una p oblacién a medida que aumenta
el tamaifio de su poblacion.

factor independiente de la densidad: (pag. 736) factor
ambiental, como las tempestades, las inundaciones,
los incendios o la co ntaminacién, que nos on
afectados por el tamaiio de la poblacién.

variable dependiente: (pag. 12) factor de un exp eri-
mento q ue p uede ca mbiar al va riar la va riable
independiente.

depositacion: (pag. 171) ocurre cuando los materiales
erosionados son depositados en otro sitio.

desalinizacion: (pag. 697) proceso de eliminacién de la
sal del agua marina para obtener agua dulce.

desertificacion: (pag. 683) proceso mediante el c ual
las tierras productivas se convierten en desierto; en
areas aridas puede ocurrir debido a la p érdida del
mantillo del suelo.

punto de rocio: (pag. 295) temperatura a la cual el aire
que se enfria a una presion constante alcanza la satu-
racién, punto en el cual ocurre la condensacion.

diferenciacion: (pag. 623) proceso en que un p laneta
se divide in ternamente en zo nas, los ma teriales
pesados se hunden hacia el centro, mientras que los
materiales mds lig eros s e ac umulan cer ca de su
superficie.

pronastico digital: (pag. 331) prondstico del tiem po
que se basa en da tos numéricos para predecir el
cambio de las variables atmosféricas con el tiempo.

dique: (pag. 516) pluton que atraviesa las rocas preex-
istentes; suele f ormarse cuando el magma in vade
las grietas de los cuerpos rocosos circundantes.

descarga: (pag. 229) medida del v olumen de agua
corriente que fluye s obre una ub icacién dada en
cierto lapso de tiempo.

limite divergente: (pag. 481) lugar donde dos p lacas
tectOnicas terrestres se alejan entre si; se asocia con
actividad v olcdnica, t erremotos, un al to flujo de
calor y se hallan principalmente en el fondo marino.

divisoria: (pag. 227) terreno elevado que separa una
cuenca hidrografica de otra.
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Doppler effect/El Nifio

Doppler effect: (p. 327) change in the wave frequency
that occurs due to the relative motion of the wave
as it moves toward or away from an observer.

downburst: (p. 351) violent downdrafts that are con-
centrated in a local area.

drawdown: (p.263) difference b etween t he wa ter
level in a p umped well and the original water-
table level.

drought: (p. 362) extended period of well-below-aver-
age rainfall, usually caused by shifts in global wind
patterns, allowing high-pressure systems to remain
for weeks or months over continental areas.

drumlin: (p. 210) elo ngated la ndform t hat r esults
when a glacier moves over an older moraine.

dune: (p. 204) pile of windblown sand that develops
over time, whose shape depends on sand availabil-
ity, wind velocity and direction, and amount of veg-
etation present.

dwarf planet: (p. 816) an object that, due to its own
gravity, is spherical in shape, orbits the Sun, is not a
satellite, and has not cleared the area of its orbit of
smaller debris.

eccentricity: (p. 801) ratio of the distance between the
focito the length of the major axis; def ines the
shape of a planet’s elliptical orbit.

ecliptic plane: (p. 776) plane of E arth’s or bit around
the Sun.

Ediacaran biota (eedee Ak uhruhne«byO H tuh):
(p. 636) fossils of various multicellular organisms
from about 630 mya.

ejecta: (p. 771) material that falls back to the lunar
surface after being blasted out by the impact ofa
space object.

elastic deformation: (p. 529) causes materials to bend
and stretch; proportional to stress, so if the stress is
reduced or returns to zero the strain or deforma-
tion is reduced or disappears.

El Nifo: (p. 388) a band of anomalously warm ocean
temperatures t hat o ccasionally de velops o ff t he
western coast o f S outh Americaand can cause
short-term climatic changes felt worldwide.

926 Glossary/Glosario

efecto Doppler/El Nifio

efecto Doppler: (pag. 327) cambio en la frecuencia de
onda que ocurre debido al movimiento relativo de
la onda a medida q ue se acerca o s e aleja de un
observador.

reventon: (pag.351) vio lentos ¢ horros de vien to
descendientes que se concentran en un area local.

tasa de agotamiento: (pag. 263) diferencia entre el
nivel de agua en un pozo artesanal en uso y el nivel
original del manto freatico.

sequia: (pag. 362) p eriodo prolongado con precipi-
tacion muy por debajo del promedio, generalmente
es causado por cambios en los patrones globales de
vientos, lo que permite que los sistemas de alta pre-
sion p ermanezcan s obre & reas co ntinentales
durante semanas o meses.

drumlin: (pag. 210) formacion alargada de tier ra que
se forma cuando un g laciar se mueve s obre una
morrena mas antigua.

duna: (pag. 204) pila de arena formada a lo largo del
tiempo por el a rrastre de pa rticulas p or el vien to,
cuya forma depende de la disp onibilidad de arena,
la velocidad y direccion del viento y la cantidad de
vegetacion presente.

planeta menor: (pag. 816) cuerpo que debido a su pro-
pia gravedad tiene forma esférica, tiene una 6 rbita
alrededor del S ol, no es un s atélite y no ha elimi-
nado restos mas pequefios del area de su drbita.

excentricidad: (pag. 801) razdn de la dist ancia entre
los focos y la longitud del eje mayor; define la forma
de la drbita eliptica de un planeta.

plano de la ecliptica: (pag. 776) plano de la 6rbita de la
Tierra alrededor del Sol.

biota Ediacarana: (pag. 636) fosiles de diversos organ-
ismos multicelulares de hace cerca de 630 millones
de afos.

eyecta: (pag. 771) material que cae de r egreso ala
superficie l unar 1 uego de s er exp ulsado p or el
impacto de un cuerpo espacial.

deformacion elastica: (pag. 529) o casiona q ue los
materiales se doblen y se estiren; es proporcional al
grado de tension, por lo que si la tension se reduce
o desaparece, la def ormacion también se reduce o
desaparece.

El Nifio: (pag. 388) una ba nda de agua o cednica que
tiene temperaturas andmalamente célidas q ue en
ocasiones se desarrolla frente a la cost a occidental
de Sudamérica; puede causar cambios climaticos a
corto plazo que afectan a todo el mundo.



electromagnetic spectrum/esker

electromagnetic spectrum: (p. 764) all types of electro-
magnetic radia tion arranged acco rding t o wa ve-
length and frequency.

electron: (p. 61) tiny atomic particle with little mass
and a nega tive electric charge; an atom’s electrons
are equal in number to its protons and are located
in a cloudlike region surrounding the nucleus.

element: (p. 60) natural or artificial substance that
cannot be broken down into simpler substances by
physical or chemical means.

ellipse (p. 800) an oval that is centered on two points
called foci; the shape of planets’ orbits.

energy efficiency: (p. 721) a typ e of conservation in
which the amount of work produced is co mpared
to the amount of energy used.

Enhanced Fujita Tornado Damage scale: (p. 353) classifies
tornadoes according to their wind sp eed, d uration,
and path of destruction on a s cale ranging from EF0Q
to EF5.

environmental science: (p. 7) study of the interactions
of humans with environment.

eon: (p. 592) longest time uni t in t he geologic time
scale.

epicenter (EH pih sen tur): (p. 533) point on Earth’s
surface directly above the focus of an earthquake.

epoch: (p. 593) time unit in the geological time scale,
smaller than a p eriod, me asured in h undreds of
thousands to millions of years.

equator: (p. 30) imaginary line that lies at 0° latitude
and cir cles E arth mid way b etween the north and
south poles, dividing Earth into the northern hemi-
sphere and the southern hemisphere.

equinox: (p. 777) time of year during which Earth’s
axis is at a 90° angle to the Sun; both hemispheres
receive exactly 12 hours of sunlight and the Sun is
directly overhead at the equator.

era: (p. 593) second-longest time unit in the geologic
time s cale, measured in t ens to hundreds o f mil-
lions of years, and defined by dif ferences in lif e-
forms that are preserved in rocks.

erosion: (p. 171) removal and transport of weathered
materials from one lo cation to another by agents
such as water, wind, glaciers, and gravity.

esker: (p. 210) long, windin g ridge oflayered sedi-
ments dep osited by streams that flow b eneath a
melting glacier.

espectro electromagnético/ésker

espectro electromagnético: (pag. 764) clasificacion de
todos los ti pos de radiacié n elec tromagnética de
acuerdo con su frecuencia y longitud de onda.

electron: (pag. 61) particula atémica diminuta con
masa pequefia y ca rga eléctrica negativa; los elec-
trones estan ubicados en una r egion con forma de
nube que rodea al nucleo del atomo y su nimero es
igual al nimero de protones del atomo.

elemento: (pag. 60) sustancia natural o a rtificial que
no puede separarse en sust ancias mas sim ples por
medios fisicos o quimicos.

elipse: (pag. 800) Gvalo centrado en dos puntos llama-
dos focos; la forma de las 6rbitas de los planetas.

eficiencia energética: (pag. 721) tipo de conservaciéon
en el cual la cantidad de trabajo producido se com-
para con la cantidad de energia utilizada.

escala mejorada de Fujita para dafios de tornados:
(pag. 353) clasifica los tornados segtn la velocidad
de sus vientos, su duracién y el dafio que causan a
su paso, en una escala que va de EF0 a EF5.

ciencias ambientales: (pag. 7) estudio de las in terac-
ciones del hombre con su entorno.

eon: (pag. 592) unidad mas la rga de tiem po en la
escala de tiempo geoldgico.

epicentro: (pag. 533) punto en la su perficie terrestre
ubicado directamente encima del foco de un sismo.

época: (pag. 593) unidad de tiem poenlaes calade
tiempo geologico, es mas pequena que un periodo y se
mide en millones a centenares de millares de afos.

ecuador: (pag. 30) linea imaginaria que yace en la lati-
tud 0° y que circunda la Tierra entre los polos norte
y sur, dividiendo ala T ierra en dos hemisf erios
iguales: norte y sur.

equinoccio: (pag. 777) epoca del afio durante la cual el
eje dela T ierra forma un 4 ngulo de 90° co nel S ol,
ambos hemisferios reciben exactamente 12 horas de
luzsolaryel S olsehalla exac tamente s obre el
ecuador.

era: (pag. 593) segunda unidad mas grande de tiempo
en la escala del tiempo geoldgico; se mide en dece-
nas a centenas de millones de afios y se define segtin
las diferencias en las formas de vida preservadas en
las rocas.

erosion: (pag. 171) eliminacion y transporte de mate-
riales meteorizados de un l ugar a otro por agentes
como el agua, el viento, los glaciares y la gravedad.

ésker: (pag. 210) formacion larga y sin uosa de s edi-
mentos estra tificados, dep ositados p or corrientes
que fluyen debajo de un glaciar que se derrite.
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estuary/eyewall

estuary: (p. 414) coastal area of lowest salinity often
occurs where the lower end of a freshwater river or
stream enters the ocean.

eukaryote (yew KE ree oht): (p. 635) organism com-
posed of one or more cells e ach of which usually
contains a nucleus; larger and more complex than a
prokaryote.

eutrophication: (p.239) p rocess b y w hich lak es
become rich in n utrients from t he sur rounding
watershed, resulting in a ¢ hange in t he kinds o f
organisms in the lake.

evaporation: (p. 74) vaporization—change o f st ate
from a liquid to a gas, involving thermal energy.

evaporite: (p. 143) the layers of chemical sedimentary
rocks that form when concentrations of diss olved
minerals in a body of water reach saturation due to
the evaporation of water; crystal grains precipitate
out of solution and settle to the bottom.

evolution (eh vuh LEW shun): (p. 606) the change in
species over time.

exfoliation: (p. 165) mechanical weathering process in
which outer rock layers are stripped away, o ften
resulting in dome-shaped formations.

exosphere: (p. 286) outermost layer of Earth’s atmo-
sphere that is located above the thermosphere with
no clear boundary at the top; transitional region
between Earth’s atmosphere and outer space.

exponential growth: (p. 735) pattern o f gr owth in
which a p opulation of organisms grows faster as it
increases in size ,r esultinginap opulation
explosion.

extrusive rock: (p. 118) fine-grained igneous rock that
is f ormed w hen mo Iten r ock co ols q uickly and
solidifies on Earth’s surface.

eye: (p. 356) calm cen ter of a tr opical cyclone that
develops when the winds around its center reach at
least 120 km/h.

eyewall: (p. 356) band where the strongest winds in a
hurricane are usuall y co ncentrated, sur rounding
the eye.

Glossary/Glosario

estuario/pared del ojo de huracan

estuario: (pag. 414) drea costera de agua s alobre que
se forma en el sitio donde la desembocadura de un
rio o corriente de agua d ulce entra al o céano; pro-
vee una fuente excelente de alimento y refugio para
organismos marinos comercialmente importantes.

eucariota: (pag. 635) organismo compuesto por unas
o mas cél ulas n ucleadas; g eneralmente es mas
grande y mas complejo que un procariota.

eutroficacion: (pag. 239) proceso de a umento de la
cantidad de n utrientes que contiene un lag o, ali-
mentado p or los n utrientes p rovenientes de las
cuenca circundante, lo que causa un cambio en los
tipos de organismos que habitan el lago.

evaporacion: (pag. 74) vaporizacion: cambio de estado
de un liquido a gas que implica energia térmica.

evaporita: (pag. 143) capas de roca quimica sedimen-
taria que se forman cuando la co ncentracion de
minerales disueltos en una masa de agua alcanza el
punto de s aturacion debido a la e vaporacion del
agua; los cristales se precipitan dela soluciéon y se
asientan en el fondo.

evolucion: (pag. 606) cambios de las especies a lo largo
del tiempo.

exfoliacion: (pag. 165) p roceso de met eorizacion
mecanica que causa la eliminaci6 n de los estra tos
rocosos exte-riores, a men udo p roduce formacio-
nes en forma de domo.

exosfera: (pag. 286) capa més externa de la atmosfera
terrestre, esta localizada por encima de la t ermos-
fera y no tiene un limi te definido en su pa rte mas
alejada; region de transicién entre la atmosfera de
la Tierra y el espacio exterior.

crecimiento exponencial: (pag. 735) patron de cr eci-
miento en que una p oblacién de organismos crece
cada vez mas ra pido a medida q ue aumenta de
tamario, causando una explosion demografica.

roca extrusiva: (pag. 118) roca ignea de grano fino que
se forma cuando la r oca fundida se enfria rd pida-
mente y se solidifica en la superficie terrestre.

0jo: (pag. 356) centro de calma de un cic 16n tropical
que se desarrolla cuando los vientos a su alrededor
alcanzan por lo menos 120 km/h.

pared del ojo de huracan: (pag. 356) banda que rodea
el ojo de un h uracan donde generalmente se con-
centran los vientos mas fuertes.



fault/front

fault: (p. 530) fracture or system of fractures in Earth’s
crust that occurs when stress is applied too quickly
or stress is t 0o great; can form as a r esult of hori-
zontal compression (reverse fault), horizontal shear
(strike-slip fault), or horizontal tension (normal
fault) .

fault-block mountain: (p. 574) mountain that forms
when large pieces of crust are tilted, uplifted, or
dropped downward between large normal faults.

fission: (p. 834) process in which heavy atomic nuclei
split into smaller, lighter atomic nuclei.

fissure: (p. 504) long crack in Earth’s crust.

flood: (p. 230) potentially devastating natural o ccur-
rence in w hich wa ter sp ills o ver t he sides o fa
stream’s banks onto adjacent land areas.

flood basalt: (p. 504) huge amounts of lava that erupt
from fissures.

floodplain: (p. 230) broad, flat, fertile area extending
out from a stream’s bank that is covered with water
during floods.

focus: (p. 533) point of the initial fault rupture where
an earthquake originates that usually lies a t least
several kilometers beneath Earth’s surface.

foliated: (p. 146) metamorphic rock, such as schist or
gneiss, whose minerals are s queezed under hig h
pressure and arranged in wavy layers and bands.

fossil fuel: (p.710) no nrenewable ener gy r esource
formed o ver geologic time f rom the co mpression
and partial decomposition of organisms that lived
millions of years ago.

fractional crystallization: (p. 115) process in which dif-
ferent minerals crystallize from magma at different
temperatures, removing elements from magma.

fracture: (p. 93) when a mineral b reaks into pieces
with arclike, rough, or jagged edges.

front: (p. 322) boundary between two air masses of
differing densities; can be cold, warm, stationary, or
occluded and can stretch over large areas of Earth’s
surface.

falla/frente

falla: (pag. 530) fractura o sistema de fracturas en la
corteza terrestre que o curren en si tios donde se
aplica tension rd pidamente o do nde la t ension es
demasiado grande; se puede formar como resul-
tado de una compresion horizontal (falla invertida,
un cizalla miento ho rizontal (falla de tra nsfor-
macién) o una tension horizontal (falla normal).

montaas de bloque de falla: (pag. 574) montafas que se
forman cuando trozos grandes de corteza se inclinan,
se elevan o se hunden entre fallas normales grandes.

fision: (pag. 834) proceso mediante el cual los nucleos
atémicos pesados se dividen en n ticleos mas li via-
nos y pequenos.

fisura: (pag. 504) grandes grietas en la Tierra.

inundacion: (pag. 230) acontecimiento natural poten-
cialmente devastador en que el agua se desborda de
las riberas de una co rriente y ¢ ubre los t errenos
adyacentes.

basalto de meseta: (pag. 504) grandes cantidades de
lava que salen por las fisuras.

llanura aluvial: (pag. 230) area fértil, planay ancha
que se extiende desde las riberas de una corriente y
queda cubierta por agua durante las inundaciones.

foco: (pag. 533) punto inicial de r uptura de la falla
donde se origina un terremoto; generalmente se halla
varios kilémetros debajo de la superficie terrestre.

foliada: (pag. 146) roca metamorfica, como el esquisto
o el gneis, c uyos minerales s on comprimidos bajo
presiones altas, formando ordenadas capas y ba n-
das onduladas.

combustible fosil: (pag. 710) recurso ener gético no
renovable que s e formaalola rgo del tiem po
geoldgico, a pa rtir de la co mpresién y des com-
posicion parcial de o rganismos que vivieron hace
millones de afios.

cristalizacion fraccionaria: (pag. 115) proceso en el
cual diferentes minerales se cristalizan a diferentes
temperaturas a pa rtir del magma, elimina ndo ele-
mentos del magma.

fractura: (pag. 93) sucede ¢ uando un mineral s e
rompe en pedazos con bordes asperos, arqueados o
serrados.

frente: (pag. 322) limite entre dos mas as de aire con
diferentes densidades; puede ser frio, célido, esta-
cionario u o cluidoy p uede ext enderse s obre
grandes areas de la superficie de la Tierra.
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929

19

oLIeso

T
(=]
[72]
n
Y]
-
<
u




n
>
=
(1
n
\n
=
S

=)
=
©
]
=
S

930

frontal thunderstorm/geyser

frontal thunderstorm: (p. 346) type of thunderstorm
usually produced by an advancing cold front, which
canresult in a line o fthunderstorms hundreds of
kilometers lo ng, o r, mo re ra rely, a n ad vancing
warm front, which canresultin ar elatively mild
thunderstorm.

frost wedging: (p. 164) mechanical weathering p ro-
cess that occurs when water repeatedly freezes and
thaws in the cracks of rocks, often resulting in rocks
splitting.

fuel: (p. 709) material, such as w ood, p eat, or coal,
burned to produce energy.

fusion: (p. 834) The co mbining of lightweight nuclei
into he avier nuclei; o ccurs in t he core of the Sun

where t emperatures a nd p ressure a re extr emely
high.

gas giant planet: (p. 811) large, gaseous planet that is
very cold atits sur face; has r ing syst ems, many
moons, and lacks s olid sur faces—]Jupiter, S aturn,
Uranus, and Neptune.

gem: (p. 101) rare, precious, highly prized mineral
that can be cut, polished, and used for jewelry.

Geographic Information System (GIS): (p. 44) a ma p-
ping system that us es worldwide databases from
remote sensing to create layers of information that
can b e superimposed upon each other to form a
comprehensive map.

geologic map: (p. 38) a map that shows the distribu-
tion, arrangement, and typ es of rocks b elow the
soil, and other geologic features.

geologic time scale: (p. 590) record of Earth’s history
from its origin 4.6 bya to the present.

geology: (p. 7) study of materials that make up Earth
and the processes that form and change these mate-
rials, and the history of the planet and its life-forms
since its origin.

geosphere: (p. 8) the part of Earth from its surface to
its center.

geothermal energy: (p.717) ener gy p roduced by
Earth’s na turally o ccurring he at, steam, and ho't
water.

geyser: (p.258) exp losive ho t sp ring t hat er upts
regularly.

Glossary/Glosario

tormenta frontal/géiser

tormenta frontal: (pag. 346) tipo de t ormenta que es
producida generalmente por el avance de un frente
frio, pudiendo producir una linea de tormentas de
cientos de kilémetros de largo, o en menor frecuen-
cia por el avance de un frente calido, produciendo
tormentas relativamente ligeras.

erosion periglaciar: (pag. 164) proceso mecanico de
meteorizacion que o curre cuando el agua s e con-
gela y se descongela, en repetidas ocasiones, en las
grietas de las rocas, ocasionando el rompimiento de
las mismas.

combustible: (pag. 709) materiales como la lefia, la turba
o el carbdn, que se queman para producir energia.

fusion: (pag. 834) combinacién de nucleos livianos para
formar nucleos mas p esados: sucede en el n tcleo del
Sol donde las temperaturas y la presion son extrema-
damente altas.Z

gigantes gaseosos: (pag. 811) planetas grandes y gas-
eosos con superficies muy frias; tienen sist emas de
anillos, muchas lunas y carecen de superficie solida:
Japiter, Saturno, Urano y Neptuno.

gema: (pag. 101) mineral suma mente valios o, pre-
Cioso y es caso que se puede cortar, pulir y u tilizar
en joyeria.

Sistema de Informacion Geografica (SIG): (pag. 44)
sistema para la elaboraciéon de mapas que usa bases
de datos mundiales obtenidos p or sensores remo-
tos, para crear capas de informacion que se pueden
superponer pa ra ela borar ma pas q ue co mbinen
dicha informacion.

mapa geoldgico: (pag. 38) mapa que muestra la distri-
bucidn, el orden y los tipos de roca del subsuelo, asi
como otras caracteristicas geologicas.

escala del tiempo geoldgico: (pag. 590) registro dela
historia dela T ierra desde su o rigen, hace 4.6 b il-
lones de afios, hasta el presente.

geologia: (pag. 7) estudio de los ma teriales que con-
forman la Tierra y de los p rocesos de formacion y
cambio de estos materiales, asi como la historia del
planeta y sus formas de vida desde su origen.

geosfera: (pag. 8) region que abarca desde la superfi-
cie hasta el centro de la Tierra.

energia geotérmica: (pag. 717) energia producida nat-
uralmente en la Tierra por el calor, el vapor y el agua
caliente.

géiser: (pag. 258) ma nantial t ermal exp losivo q ue
hace erupcion regularmente.



glacier/heat island

glacier: (p. 207) large, moving mass of ice that forms
near Earth’s p oles and in mo untainous regions at
high elevations.

glass: (p. 73) solid that consists o f den sely packed
atoms with a random arrangement and lacks crys-
tals or has crystals that are not visible.

Global Positioning System (GPS): (p. 44) satellite-based
navigation system that p ermits a us er to pinpoint
his or her exact location on Earth.

global warming: (p. 393) rise in global temperatures,
which might be due to increases in a tmospheric
CO, from deforestation and burning of fossil fuels

gnomonic (noh MAHN i hk) projection: (p 35) map
useful in p lotting lo ng-distance tripsby boator
plane, made by projecting points and lines from a
globe onto a piece of paper that touches the globe
at a single point.

graded bedding: (p. 138) type ofbedding in w hich
particle sizes b ecome p rogressively he avier a nd
coarser toward the bottom layers.

granitic rock: (p. 118) light-colored rock that has high
silica content, and contains quartz and p otassium
feldspar.

greenhouse effect: (p. 393) natural heating of Earth’s
surface by certain atmospheric gases, which helps
keep Earth warm enough to sustain life.

gully erosion: (p. 172) erosion that occurs when a rill
channel widens and deepens.

guyot: (p. 452) large, extinct, basaltic volcanoes with
flat, submerged tops.

half-life: (p. 602) period of time it takes for a radioac-
tive isotope, such as carbon-14, to decay to one-half
of its original amount.

halo: (p. 863) spherical region where globular clusters
are lo cated; sur rounds t he M ilky Way’s n uclear
bulge and disk.

hardness: (p. 91) measure of how easily a mineral can
be scratched, which is det ermined by the arrange-
ment of a mineral’s atoms.

heat island: (p.385) urba n area w here c limate is
warmer than in the surrounding countryside due to
factors such as n umerous co ncrete b uildings and
large expanses of asphalt.

glaciar/isla de calor

glaciar: (pag. 207) enormes masas méviles de hielo
que se forman cerca de los p olos de la T ierra o en
grandes elevaciones en regiones montanosas.

vidrio: (pag. 73) sélido formado por 4tomos densam-
ente comprimidos en un o rdenamiento ale atorio;
carece de cristales o sus cristales no son visibles.

Sistema de posicionamiento global (SPG): (pag. 44)
sistema de navegacion por satélite que permite al usu-
ario localizar su ubicacion exacta sobre la Tierra.

calentamiento global: (pag. 393) aumento en las tem-
peraturas globales, que es probablemente producto
del aumento en el CO, atmosférico, causado por la
deforestacion y la quema de combustibles fosiles

proyeccion gnomonica: (pag. 35) mapa util para trazar
viajes de distancias largas por barco o por avion; se
elabora proyectando los p untos y las line as de un
globo sobre una hoja de papel que toca el globo en
un solo punto.

estratificacion graduada: (pag. 138) caracteristica de la
depositacion de r ocas s edimentarias en la ¢ ual las
particulas son progresivamente mas pesadas y gruesas
hacia las capas inferiores de la estratificacion.

roca granitica: (pag. 118) roca de color claro que tiene
un al to co ntenido de silice y co ntiene cuarzoy
potasio feldespato.

efecto invernadero: (pag. 393) calentamiento natural de
la superficie terrestre por ciertos gases atmosféricos;
ayuda a ma ntener en la T ierra una t emperatura lo
suficientemente calida para mantener la vida.

erosion en barrancos: (pag. 172) erosion que o curre
cuando el ca uce de un a rroyuelo se ensanchay
profundiza.

guyot: (pag. 452) grandes volcanes basalticos extintos
cuya cima es plana y esta sumergida.

vida media: (pag. 602) periodo de tiempo que demora
un is 6topo radiac tivo, co mo el ca rbono 14, en
desintegrarse a la mi tad de su ca ntidad radiactiva
original.

halo: (pag. 863) region esférica donde se ubican los
ctmulos globulares; rodea el disco y el nticleo cen-
tral de la Via Lactea.

dureza: (pag. 91) medida de la facilidad con la que un
mineral es ra yado; estd determinada p or el o rde-
namiento de los atomos del mineral.

isla de calor: (pag. 385) drea urbana donde el clima es
mas caliente que en el & rea r ural cir cundante,
debido a factores como los numerosos edificios de
concreto y las grandes extensiones de asfalto.
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heat wave/hypothesis

heat wave: (p. 362) extended period of above-average
temperatures caused by large, high-pressure sys-
tems that warm by compression and block cooler
air masses.

Hertzsprung-Russell diagram (H-R diagram): (p. 845)
graph t hat r elates st ellar ¢ haracteristics—class,
mass, t emperature, magni tude, dia meter, a nd
luminosity.

highland: (p. 771) light-colored, mountainous, heavily
cratered area of the M oon, composed mostly o f
lunar breccias.

Homo sapiens: (p. 665) sp ecies t o w hich mo dern
humans belong.

hot spot: (p. 502) unusually hot area in Earth’s mantle
where high-temperature plumes of mantle material
rise toward the surface.

hot spring: (p. 258) thermal spring with temperatures
higher than that of the human body.

Hubble constant: (p. 874) value (H) used to calculate
the rate at which the universe is expa nding; mea-
sured in kilometers per second per megaparsec.

humidity: (p. 294) amount of water vapor in the atmo-
sphere at a given location on Earth’s surface.

hydrocarbon: (p. 709) molecules with hydrogen and
carbon bonds only; the result of the combination of
carbon dioxide and water during photosynthesis.

hydroelectric power: (p. 716) power generated by con-
verting the energy of free-falling water to electricity.

hydrogen bond: (p. 693) forms when the positive ends
of some water molecules are attracted to the nega-
tive ends o f other water mo lecules; cause water’s
surface to contract and allow water to adhere to and
coat a solid.

hydrosphere: (p. 8) all t he water in E arth’s o ceans,
lakes, seas, rivers, and glaciers plus all the water in
the atmosphere.

hydrothermal metamorphism: (p. 149) occurs when
very hot water reacts with rock, altering its miner-
alogy and chemistry.

hygrometer (hi GRAH muh tur): (p. 325) weather
instrument used to measure humidity.

hypothesis: (p.10) at estable exp lanation o fa
situation.
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ola de calor/hipétesis

ola de calor: (pag. 362) periodo extenso de temperatu-
ras mds al tas q ue el p romedio; es ca usado p or
grandes sistemas de alta presion que se calientan por
compresion y bloquean las masas de aire mas frias.

diagrama de Hertzsprung-Russell (diagrama H-R): (pag.
845) grafica que relaciona caracteristicas estelares:
incluyendo la c lase, la mas a, lat emperatura, la
magnitud, el diametro y la luminosidad.

tierras altas: (pag. 771) dreas de la Luna de color claro,
con muchos crateres y montafas, compuestas en su
mayor parte de brechas lunares.

Homo sapiens: (pag. 665) especie a la cual pertenecen
los seres humanos modernos.

punto caliente: (pag. 502) drea muy caliente del manto
de la Tierra donde plumas de material del manto a
gran temperatura ascienden a la superficie.

fuente caliente: (pag. 258) manantial termal con tem-
peraturas mas altas que las del cuerpo humano.

constante de Hubble: (pag. 874) valor (H) que sirve
para calcular la v elocidad de expa nsion del uni-
verso; s e mide en kil6 metros p or s egundo p or
megaparsec.

humedad: (pag. 294) cantidad de vapor de agua en el
aire en un sitio determinado de la Tierra.

hidrocarburo: (pag. 709) molécula que sdlo contiene
enlaces entre atomos de hidrégeno y de carbono; es
producto de la unié n del di6 xido de ca rbono y el
agua durante la fotosintesis.

energia hidroeléctrica: (pag. 716) se genera al conver-
tir la energia de una caida de agua en electricidad.

enlace de hidrogeno: (pag. 693) se forma c uando el
extremo p ositivo de algunas mo léculas de agua s on
atraidas por el extremo negativo de otras moléculas de
agua; ocasiona que la superficie del agua s e contraiga
y permite al agua adherirse y recubrir un sélido.

hidrosfera: (pag. 8) toda el agua enlos o céanos, los
lagos, los mares, los rios y los glaciares de la Tierra,
ademas de toda el agua en la atmosfera.

metamorfismo hidrotérmico: (pag. 149) ocurre cuando
agua muy caliente reacciona con la roca, alterando
su mineralogia y su quimica.

higrometro: (pag. 325) in strumento met eoroldgico
que se usa para medir la humedad.

hipotesis: (pag. 10) explicacién de una si tuaciéon que
se puede poner a prueba.



ice age/isostasy

ice age: (p. 387) period of extensive glacial coverage,
producing long-term climatic changes, where aver-
age global temperatures decreased by 5°C.

igneous rock: (p. 112) intrusive o r extr usive r ock
formed from t he co oling a nd cr ystallization o f
magma or lava.

impact crater: (p.771) crater f ormed w hen space
material impacted on Moon’s surface.

inclusion: (p. 597) the principle that fragments, called
inclusions, in a r ock layer must be older than the
rock layer that contains them.

independent variable: (p. 12) factor that is ma nipu-
lated by the experimenter in an experiment.

index fossils: (p. 609) remains of plants or animals that
were a bundant, widel y distr ibuted, a nd exist ed
briefly that can be used by geologists to correlate or
date rock layers.

infiltration: (p. 253) Pro cess by which pre cipitation
that has fallen o n land surfaces enters the ground
and becomes groundwater.

interferometry: (p. 767) process that links s eparate
telescopes so they act as o ne telescope, producing
more detailed images as the distance between them
increases.

International Date Line: (p. 33) the 180° mer idian,
which s erves as t he tra nsition line f or calendar
days.

intrusive rock: (p. 118) coarse-grained igneous rock
that is formed when molten rock cools slowly and
solidifies inside Earth’s crust.

ion: (p. 64) an atom that gains or loses an electron.

ionic bond: (p. 68) attractive force between two ions
with opposite charge.

iridium (ih RID ee um): (p. 659) metal that is rare in
rocks at Earth’s surface but is relatively common in
asteroids.

isobar: (p. 329) line o n a w eather map connecting
areas of equal pressure

isochron (I suh krahn): (p. 477) imaginary lineon a
map that shows points of the same age; formed at
the same time.

isostasy (I SAHS tuh see): (p. 563) condition of equi-
librium that des cribes the displacement of Earth’s
mantle by Earth’s continental and oceanic crust.

glaciacién/isostasia

glaciacion: (pag. 387) periodo de f ormacion de una
amplia cob ertura g lacial q ue p roduce ca mbios
climaticos de la rgo plazo en q ue las t emperaturas
globales promedio desminuyen 5°C.

roca ignea: (pag. 112) roca intrusiva o extr usiva formada
a partir del enf riamiento y cr istalizaciéon del magma
olava.

crater de impacto: (pag.771) créter que se forma
cuando material proveniente del espacio impacta la
superficie de la Luna.

inclusion: (pag. 597) principio que establece que los
fragmentos, llamados inclusiones, co ntenidos p or
un estrato rocoso deben ser mas a ntiguos que la
roca que los contiene.

variable independiente: (pag. 12) factor que es mani-
pulado por el investigador en un experimento.

fosiles guia: (pag. 609) restos de p lantas o a nimales
que fueron abundantes, tuvieron una amplia distri-
bucidn y existier on p oco tiempo, que sirven a los
geologos para correlacionar o pa ra datar estratos
r0COSO0S.

infiltracion: (pag. 253) proceso mediante el ¢ ual la
precipi-tacion que cae s obre la su perficie terrestre
entra al suelo y se convierte en agua subterrdnea.

interferometria: (pag. 767) proceso que combina tele-
scopios s eparados para que funcionen como un
solo telescopio, produciendo imagenes mas det a-
lladas al aumentar la distancia entre ellos.

linea internacional de cambio de fecha: (pag. 33) el
meridiano 180°; sir ve como la line a de tra nsicion
para los dias del calendario.

roca intrusiva: (pag. 118) roca ignea de grano grueso
que s e forma c uando la r oca fundida s e enfria
lentamente y se solidifica en el interior de la corteza
terrestre.

ion: (pag. 64) dtomo que gana o pierde un electrén.

enlace ionico: (pag. 68) fuerza de atraccion entre dos
iones con cargas opuestas.

iridio: (pag. 659) metal escaso en las rocas de la super-
ficie terrestre, p ero r elativamente co mun en los
meteoritos y los asteroides.

isobara: (pag. 329) linea de un ma pa meteorologico
que conecta areas con igual presion.

isocrona: (pag. 477) linea imaginaria en un mapa que
conecta puntos con la misma a ntigiiedad; quese
formaron al mismo tiempo.

isostasia: (pag. 563) co ndicion de eq uilibrio q ue
describe el desplazamiento del manto terrestre por
las cortezas continental y ocednica de la Tierra.
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isostatic rebound/Kuiper belt

isostatic rebound: (p. 565) slow process of Earth’s crust
rising as t he result of the removal of o verlaying
material.

isotherm: (p. 329) line on a w eather map connecting
areas of equal temperature.

isotope: (p. 62) an atom of an element that has a dif-
ferent mass number than the element but the same
chemical properties.

jet stream: (p. 321) narrow wind band that occurs
above large temperature contrasts and can flow as
fast as 185 km/h.
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kame: (p. 210) a co nical mound of layered sediment
that accumulates in a dep ression on a r etreating
glacier.

karst topography: (p. 261) irregular topography with
sinkholes, sinks, a nd sinkin g str eams caused by
groundwater dissolution of limestone.

kettle: (p. 212) alak e formed when runoff and pre-
cipitation filled a kettle hole, which is a depression
that formed when an ice block from a co ntinental
glacier became covered with sediment and melted.

key bed: (p. 599) a rock or sediment layer that serves
as a time ma rker in t he rock record and results
from volcanic ash o r meteorite-impact debris that
spread out and covered large areas of Earth.

kimberlite: (p. 123) rare, ultramafic rock that can con-
tain dia monds a nd o ther minerals f ormed o nly
under very high pressures.

Koppen classification system: (p. 383) classification
system for climates, divided into five types, based
on the mean monthly values of temperature and
precipitation and types of vegetation.

Kuiper (KI pur) belt: (p. 818) region of the space that
lies outside the orbit of Neptune, 30 to 50 AU from
the Sun, where small s olar system b odies that are
mostly rock and ice probably formed.
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rebote isostatico/cinturon de Kuiper

rebote isostatico: (pag. 565) proceso lento de elevacion
de la co rteza terrestre producto de la eliminacié n
del material sobreyacente.

isoterma: (pag. 329) linea en un mapa meteorologico
que conecta areas con la misma temperatura.

isotopo: (pag. 62) atomo de un elemento que tiene un
distinto niimero de masa que el elemento, pero las
mismas propiedades quimicas.

corriente de chorro: (pag. 321) banda de vientos estre-
cha situada p or encima de 4 reas con grandes con-

trastes de t emperatura y q ue p uede alca nzar una
rapidez de 185 km/h.

kame: (pag. 210) mo nticulo cé nico de s edimento
estratificado que es dep ositado por corrientes que
fluyen bajo un glaciar que se derrite.

topografia carstica: (pag. 261) topografia ir regular
con sumider os, h undimientos y co rrientes q ue
desaparecen, causada por la disolucién de la piedra
caliza por el agua subterranea.

marmita: (pag. 212) lago que se forma cuando la
escorrentia y la precipitacion llenan el hueco de una
marmita, que es la depresién que se forma cuando
un bloque de hielo de un glaciar continental queda
cubierto con sedimento y se derrite.

estrato guia: (pag. 599) capa de s edimento que sirve
como marcador de tiem po del r egistro geoldgico;
esta formado por cenizas volcanicas o por los restos
del im pacto de un met eorito que se esparceny
cubren grandes areas de la Tierra.

kimberlita: (pag. 123) roca ultramafica p oco comun
que puede contener diamantes y o tros minerales
que solo se forman bajo presiones muy altas.

sistema de clasificacion de Képpen: (pag. 383) sistema
de clasificacién de los climas; los clasifica en cinco
tipos bdsicos en bas e a los valo res mensuales pro-
medio de temperatura y precipitacion y a los ti pos
de vegetacion.

cinturon de Kuiper: (pag. 818) pequefios cuerpos del
sistema solar formados principalmente por rocay
hielo, yacen mas alld de la 6rbita de Neptuno, entre
30 a 50 UA del Sol, y es muy probable que se hayan
formado en esta region.



laccolith/luminosity

laccolith (LA kuh lihth): (p. 515) relatively small,
mushroom-shaped pluton that forms when magma
intrudes into parallel rock layers close to Earth’s
surface.

lake: (p. 238) natural or human-made body of water
that can form when a depression on land fills with
water.

Landsat satellite: (p. 41) information-gathering satel-
lite that uses visible light and infrared radiation to
map Earth’s surface.

landslide: (p. 197) rapid downslope movement ofa
mass of loose soil, rock, or debris that has separated
fromt he b edrock;ca nb etr iggeredb ya n
earthquake.

latent heat: (p. 295) stored energy in water vapor that
is not released to warm the atmosphere until con-
densation takes place.

latitude: (p. 30) distance in degrees north and south of
the equator.

Laurentia (law REN shuh): (p. 627) ancient continent
formed d uring the Proterozoic thatis t he core of
modern-day North America.

lava: (p. 112) magma t hat flows o ut o nto E arth’s
surface.

Le Systéme International d'Unités (SI): (p. 13) replace-
ment for the metric system; based on a decimal sys-
tem using the number 10 as the base unit; includes
the meter: (m), second: (s), and kilogram: (kg).

liquid metallic hydrogen: (p. 812) form of hydrogen
with both liquid and metallic properties that exists
as a layer in the Jovian atmosphere.

lithification: (p. 136) the physical and chemical pro-
cesses that transform s ediments into s edimentary
rocks.

loess (LUSS) : (p 206) t hick, windb lown, f ertile
deposit of silt that contains high levels of nutrients
and minerals.

longitude: (p. 31) distance in degrees east and west of
the prime meridian.

longshore bar: (p. 440) submerged sandbar located in
the surf zone of most beaches.

longshore current: (p. 441) current that flows parallel
to the shore, moves large amounts of s ediments,
and is formed when incoming breakers spill over a
long shae bar.

luminosity: (p. 842) energy output from the surface of
a star per second; measured in watts.

lacolito/luminosidad

lacolito: (pag. 515) pluton relativamente pequefo con
forma de champinén que se forma cuando se intro-
duce el magma en tre estratos r ocosos paralelos,
cerca de la superficie terrestre.

lago: (pag. 238) masa de agua, natural o hecha por el
hombre, que se forma cuando una dep resion ter-
restre se llena de agua.

satélite Landsat: (pag. 41) satélite que recoge infor-
macion, usando luz visible y radiacié n infrarroja
para mapear la superficie terrestre.

derrumbe: (pag. 197) rapido desplazamiento cuesta
abajo de una mas a de tier ra, rocas o es combros
sueltos que se han separado del lecho rocoso; puede
ser causado por un terremoto.

calor latente: (pag. 295) ener gia almacenada en el
vapor de agua q ue no es lib erada para calentar la
atmosfera, hasta que ocurre la condensacion.

latitud: (pag. 30) distancia en grados hacia el no rte o
el sur del ecuador.

Laurencia: (pag. 627) antiguo continente que se formo
durante el P roterozoico y q ue en la ac tualidad
corresponde al centro de Norteamérica.

lava: (pag. 112) magma q ue fluye p or la su perficie
terrestre.

Le Systéme Internacional d'Unités/Sistema Internacional
de Unidades (SI): (pag. 13) sustituto del sist ema
métrico; se basa en el sist ema decimal p orlo q ue
usa el n umero 10 co mo unidad bas e: incluye el
metro: (m), el segundo: (s) y el kilogramo: (kg).

hidrogeno metalico liquido: (pag. 812) f orma de
hidrogeno con propiedades de liq uido y de met al
que forma una capa en la atmosfera joviana.

litificacion: (pag. 136) procesos fisicos y quimicos que
transforman los sedimentos en roca sedimentaria.

loes: (pag. 206) amplio dep6sito fértil de limo que es
arrastrado por el viento y contiene niveles altos de
nutrientes y minerales.

longitud: (pag. 31) distancia en grados hacia el este o
el oeste del primer meridiano.

barra litoral: (pag. 440) barra de a rena sumer gida
ubicada en la zo na de o leaje de la ma yoria de las
playas.

corriente litoral: (pag. 441) corriente que fluye para-
lela a la cost a, transporta grandes cantidades de
sedimentos y se forma cuando las olas rompen a lo
largo de una larga barra litoral.

luminosidad: (pag. 842) energia que irradia la superfi-
cie de una estrella por segundo; se mide en vatios.
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lunar eclipse/Maunder minimum

lunar eclipse: (p. 784) when Earth passes between the
Sun and the Moon, and Earth’s shadow falls on the
Moon; occurs only during a full moon,

luster: (p. 90) the way that a mineral r eflects light
fromi ts sur face; tw o typ es—metallic a nd
nonmetallic.

magnetic reversal: (p. 476) w hen E arth’s magnetic
field changes polarity between normal and reversed.

magnetometer (mag nuh TAH muh tur): (p. 473)
device used to map the o cean floor that detects
small changes in magnetic fields.

magnitude: (p. 539) measure of the ener gy released
during a n e arthquake, w hich can b e des cribed
using the Richter scale.

main sequence: (p. 845) in an H-R diagram, the broad,
diagonal band that includes about 90 percent of all
stars and r uns from ho t, | uminous st ars in t he
upper-left corner to cool, dim st ars in t he lower-
right corner.

map legend: (p. 39) key that explains what the sym-
bols on a map represent.

map scale: (p. 39) ratio between the distances shown
onama pandtheac tual dist ances o n E arth’s
surface.

maria (MAH ree uh): (p. 771) dark-colored, smooth
plains on the Moon surface.

mass extinction: (p. 594) o ccurs when an unusually
large number of organisms disappear from the rock
record at about the same time.

mass movement: (p. 194) downslope movement o f
Earth materials due to gravity that can occur sud-
denly or very slowly, dep ending on the weight of
the material, its resistance to sliding, and whether a
trigger, such as an earthquake, is involved.

mass number: (p. 62) combined number of p rotons
and neutrons in the nucleus of an atom.
matter: (p. 60) anything that has volume and mass.

Maunder minimum: (p. 390) period of very low sun-
spot activity that occurred between 1645 and 1716
and closely corresponded with a cold climatic epi-
sode known as the “Little Ice Age”

Glossary/Glosario

eclipse lunar/minimo de Maunder

eclipse lunar: (pag. 784) sucede cuando la Tierra pasa
entre el Sol yla L una ylas ombra dela T ierra cae
sobre la Luna; ocurre sélo durante la luna llena.

lustre: (pag. 90) manera en q ue la su perficie de un
mineral refleja la luz; existen dos tipos: metélico o
no metélico.

[

inversion magnética: (pag. 476) sucede ¢ uando el
campo magnético de la T ierra cambia p olaridad
entre normal e invertida.

magnetometro: (pag. 473) a parato q ue sir ve para
mapear el fondo marino; detecta cambios pequefios
en los campos magnéticos.

magnitud: (pag. 539) medida de la ener gia lib erada
durante un sismo; s e p uede des cribir us ando la
escala de Richter.

secuencia principal: (pag. 845) la ancha banda diago-
nal de un diagrama H-R que contiene cerca del 90
por ciento de t odas las estr ellas; contiene des de
estrellas calientes y 1 uminosas en la es quina supe-
rior izquierda, hasta estrellas frias de brillo débil en
la esquina inferior derecha.

leyenda del mapa: (pag. 39) clave que explica los sim-
bolos en un mapa.

escala del mapa: (pag. 39) razon entre las dist ancias
que se muestran en un mapa y las distancias reales
en la superficie terrestre.

mar: (pag. 771) planicie lunar lisa y de color oscuro.

extincion masiva: (pag. 594) ocurre cuando un nimero
insolitamente grande de organismos desaparece del
registro g eoldgico a proximadamente al mismo
tiempo.

movimiento de masa: (pag. 194) movimiento c uesta
abajo de materiales terrestres debido a la gravedad;
puede o currir de ma nera repentina o m uy lenta-
mente: dependiendo del peso del material, la resis-
tencia del material a deslizarse y de si ha o currido
algun evento que lo desencadene, como un sismo.

numero de masa: (pag. 62) ndimero co mbinado de
protones y neutrones en el nticleo de un atomo.

materia: (pag. 60) todo aquello que tiene v olumen y
masa.

minimo de Maunder: (pag. 390) periodo de muy baja
actividad de manchas solares, ocurrido entre 1645
y 1716, q ues e co rrespondi6 con un ep isodio
climatico frio llamado “La Pequena Glaciacion.”



meander/mineral replacement

meander: (p. 234) curve or bend in a str eam formed
when a stream’s slope decreases, water builds up in
the stream channel, and moving water erodes away
the sides of the streambed.

mechanical weathering: (p. 164) process that breaks
down rocks and minerals in to smaller p ieces but
does not involve any change in their composition.

Mercator projection: (p. 34) map with parallel lines of
latitude and lo ngitude t hat sho ws tr ue dir ection
and the correct shapes of landmasses but distorts
areas near the poles.

mesosphere: (p. 284) layer o f E arth’s a tmosphere
above the stratopause.

metallic bond: (p. 68) p ositive io ns o f met al held
together by the negative elec trons b etween them;
allows metals to conduct electricity.

meteor: (pp. 818, 621) streak of light produced when
a meteoroid falls t oward Earth and burns up in
Earth’s atmosphere.

meteorite (MEE tee uhrite): (p. 818) a small f rag-
ment of an orbiting body that has fallen t o Earth,
generating he at; do es not completely burn up in
Earth’s a tmosphere a nd str ikes E arth’s sur face,
sometimes causing an impact crater.

meteoroid: (p. 818) piece of interplanetary material
that falls toward Earth and enters its atmosphere.

meteorology: (p. 6) the study of the atmosphere, which
is the air surrounding Earth.

meteor shower: (p. 819) occurs when Earth intersects
a cometary orbit and comet particles burn up as
they enter Earth’s upper atmosphere.

microclimate: (p. 385) lo calized climate t hat dif fers
from the surrounding regional climate.

microcontinent: (p. 624) a small f ragment of granite-
rich crust formed during the Archean.

mid-ocean ridge: (p. 451) chain of underwater moun-
tains that run throughout the ocean basins, have a
total length over 65,000 km, and contain active and
extinct volcanoes.

mineral: (p. 86) naturally o ccurring, ino rganic s olid
with a specific chemical composition and a definite
crystalline structure.

mineral replacement: (p. 607) the process where pore
spaces of an organisn’s buried parts are filled in
with minerals from groundwater.

meandro/sustitucion de minerales

meandro: (pag. 234) curva o desviacién en una corri-
ente; se forma cuando disminuye la pendiente de la
corriente, por lo que el agua se acumula en el cauce
y el movimiento del agua erosiona los costados del
cauce.

meteorizacion mecanica: (pag. 164) proceso de rompi-
miento de rocas y minerales en tr ozos mas p eque-
fos que no afecta la composicion del material.

proyeccion de Mercator: (pag. 34) mapa con lineas de
latitud y lo ngitud paralelas que muestra la dir ec-
cién real y las f ormas correctas de las mas as ter-
restres, a unque las & reas cer canas alosp olos
aparecen distorsionadas.

mesosfera: (pag. 284) capa de la a tmdsfera terrestre
ubicada encima de la estratopausa.

enlace metalico: (pag. 68) iones metadlicos p ositivos
que se mantienen unidos debido la carga negativa
de los electrones que se encuentran entre ellos; per-
mite a los metales conducir electricidad.

estrella fugaz: (pag. 818, 621) rayo luminoso que se
produce cuando un meteoroide cae ala Tierray se
quema en la atmdsfera terrestre.

meteorito: (pag. 818) f ragmento p equeio de un
cuerpo en 6 rbita que caeala T ierra generando
calor; como no s e quema co mpletamente en la
atmosfera, choca con la su perficie terrestre y p ro-
duce un crater de impacto.

meteoroide: (pag. 818) trozo de material interplanetario
que cae a la Tierra y entra a la atmdsfera terrestre.

meteorologia: (pag. 6) estudio de la atmdsfera, la capa
de aire que rodea la Tierra.

lluvia de estrellas: (pag. 819) ocurre cuando la Tierra
interseca la 6rbita de un cometa y las particulas del
cometa se queman al en trar a las ca pas superiores
de la atmosfera terrestre.

microclima: (pag. 385) clima localizado que difiere del
clima regional circundante.

microcontinentes: (pag. 624) trozos pequefios de corteza
rica en granito que se formaron durante el Arcaico.

dorsales mediooceanicas: (pag. 451) cadenas mo nta-
nosas submarinas que se extienden a tra vés de las
cuencas ocednicas, tienen una longitud total de mas
de 65,000 km y co ntienen innumerables volcanes
activos y extintos.

mineral: (pag. 86) sdlido inorganico natural con una
composiciéon quimica esp ecifica y una estr uctura
cristalina definida.

sustitucion de minerales: (pag. 607) proceso en que los
poros de las pa rtes enterradas de un o rganismo se
llenan co n los minerales p rovenientes de aguas
subterraneas.
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modified Mercalli scale/neutron star

modified Mercalli scale: (p. 540) measures earthquake
intensity on a s cale from I't o XII; t he higher the
number, the greater the damage the earthquake has
caused.

mold: (p. 608) fossil that can form when a shel led
organism deca ysin s edimentary r ock a nd is
removed by erosion or weathering, leaving a ho 1-
lowed-out impression.

molecule: (p. 67) combination of two or more atoms
joined by covalent bonds.

moment magnitude scale: (p. 540) scale used to mea-
sure e arthquake magnitude—taking into acco unt
the size of the fault rupture, the rocks’ stiffness, and
amount of movement along the fault—using values
that can be estimated from the size of several types
of seismic waves.

moraine: (p. 210) ridge or layer of mixed debris depos-
ited by a melting glacier.

mountain thunderstorm: (p. 346) occurs when an air
mass rises from orographic lifting, which involves
air moving up the side of a mountain.

mudflow: (p. 196) rapidly flowing, o ften destr uctive
mixture of mud and water that may be triggered by
an e arthquake, in tense ra instorm, o r v olcanic
eruption.

natural resource: (p. 678) resources provided by Earth,
including a ir, wa ter, land, all li ving o rganisms,
nutrients, rocks, and minerals.

neap tide: (p. 424) tide t hat o ccurs during first- or
third-quarter Moon, when the Sun, the Moon, and
Earth form a right angle; this causes solar tides to
diminish lunar tides, causing high tides to be lower
than no rmal a nd lo w tides t o b e hig her t han
normal.

nebula: (p. 848) large cloud of interstellar gas and dust
that collapses on itself, due to its own gravity, and
forms a ho t, condensed object that will b ecome a
new star.

neutron: (p. 60) tiny atomic particle that is electrically
neutral and has about the same mass as a proton.

neutron star: (p. 850) collapsed, dense core of a st ar
that forms quickly while its outer layers are falling
inward, has a radius of about 10 km, a mass 1.5 to 3
times t hat o ft he S un, a nd co ntains most ly
neutrons.
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escala de Mercalli modificada/estrella de neutrones

escala de Mercalli modificada: (pag. 540) mide la
intensidad de un sismo en una es cala de I a XII; a
medida que aumenta el nimero, mayor es el da fio
causado.

molde: (pag. 608) {6sil que se forma cuando un organ-
ismo con concha se descompone en roca sedimen-
tariayesr emovido p or er 0osién o met eorizacion,
quedando una impresion hueca.

molécula: (pag. 67) combinacion de dos 0 mds dtomos
unidos por enlaces covalentes.

escala de magnitud momentanea: (pag. 540) escala que
sirve pa ra medir lain tensidad de un sismo
(tomando en cuenta el tamarfio de la r uptura de la
falla, la r igidez de la r oca y la ca ntidad del mo v-
imiento a lo la rgo de la falla) usando valores esti-
mados a pa rtir de la magni tud de va rios tipos de
ondas sismicas.

morrena: (pag. 210) loma o estrato de detritos mezcla-
dos que deposita un glaciar al derretirse.

tormenta orografica: (pag. 346) sucede ¢ uando una
masa de a ire sub e p or as censo orografico, lo q ue
implica el ascenso por la ladera de una montaia.

flujo o corriente de lodo: (pag. 196) mezcla delodoy
agua que fluye rd pidamente y q ue a men udo es
destructiva; puede ser causada p or un t erremoto,
una lluvia intensa o una erupcion volcanica.

recursos naturales: (pag. 678) recursos que provee la
Tierra: incluyendo el aire, el agua, la tierra, todos los
organismos vi vos, los n utrientes, las r ocas y los
minerales.

marea muerta: (pag. 424) durante el p rimero o el
tercer cuartos lunares, el Sol,laL unaylaT ierra
se enc uentran en a ngulo recto, causando que las
mareas s olares r eduzcan la in tensidad de las
mareas lunares, lo q ue provoca que la ma rea alta
sea menor que lo normal y la marea baja sea mayor
que lo normal.

nebulosa: (pag. 848) extensa nube de gas y polvo inter-
estelares que se colapsa en si misma debido a su pro-
pia gra vedad, f ormando un ¢ uerpo co ndensado
caliente que se convertira en una estrella nueva.

neutron: (pag. 60) particula atémica diminuta, eléctri-
camente neutra; tiene una mas a similar a la de un
proton.

estrella de neutrones: (pag. 850) nicleo denso y cdapsado
de una estr ella q ue se forma ra pidamente, al mismo
tiempo que sus ca pas exteriores se contraen; tiene un
radio aproximado de 10 km, una masa de 1.5 a 3 veces
la del Sol y contiene principalmente neutrones.



nitrogen-fixing bacteria/orographic lifting

nitrogen-fixing bacteria: (p. 688) bac teria found in
water or soil; can grow on the roots of some plants,
capture nitrogen gas, a nd change into a form that
plants use to build proteins.

nonfoliated: (p. 147) metamorphic rocks like quartzite
and ma rble, co mposed ma inly o f minerals t hat
form with blocky crystal shapes.

nonpoint source: (p. 749) water-pollution source that
generates pollution from widely spread areas, such
as runoff from roads.

nonrenewable resource: (p. 680) resource that exists in
Earth’s crust in a fixed amount and can be replaced
only by geologic, p hysical, or chemical p rocesses
that take hundreds of millions of years.

normal: (p. 377) standard value for a location, includ-
ing rainfall, wind sp eed, and temperatures, based
on meteorological records compiled for at least 30
years.

nuclear fission: (p. 718) the process in w hich a he avy
nucleus divides to form smaller nuclei and one or
two neu trons a nd p roduces a la rge a mount o f
energy.

nucleus (NEW klee us): (p. 60) p ositively ch arged
center of an atom, made up of protons and neutrons
and surrounded by electrons in energy levels.

oceanography: (p. 7) study of Earth’s oceans including
the creatures that inhabit its waters, its physical and
chemical p roperties, a nd t he ef fects o f h uman
activities.

ore: (pp. 100, 684) mineral t hat contains a val uable
substance that can be mined at a profit.

original horizontality: (p. 596) the principle that sedi-
mentary rocks are deposited in horizontal or nearly
horizontal layers.

original preservation: (p. 607) describes a f ossil with
soft and hard parts that have undergone very little
change since the organism’s death.

orogeny (oh RAH juh nee): (p.567) cycle of pro-
cesses that form all mo untain ranges, resulting in
broad, linear regions of deformation that you know
as mo untain ranges but in g eology are known as
orogenic belts.

orographic lifting: (p. 299) cloud formation that occurs
when warm, moist air is forced to rise up the side of
a mountain.

bacteria fijadora de nitrégeno/ascenso orografico

bacteria fijadora de nitrogeno: (pag. 688) bacteria que
habita el suelo o el agua; p uede crecer en las raices
de algunas plantas, capturar el gas nitrégeno y con-
vertirlo a una f orma que las p lantas pueden usar
para fabricar proteinas.

no foliada: (pag. 147) r oca met amérfica, co mo la
cuarcita y el mdrmol, compuesta principalmente de
minerales que forman bloques cristalinos.

fuente no puntual: (pag. 749) fuente de contaminacion
del agua que genera contaminacion a partir de dreas
muy extensas, como la escorrentia de los caminos.

recurso no renovable: (pag. 680) recurso que existe en
la corteza terrestre en una ca ntidad fijay q ue s 6lo
puede ser regenerado p or p rocesos g eoldgicos, fisi-
cos 0 q uimicos que demoran centenas de millo nes
de afios.

normales: (pag. 377) valores estdndar para un si tio:
incluyen la lluvia, la velocidad del viento y las tem-
peraturas; se basan en los registros meteorologicos
recopilados durante por lo menos 30 afios.

fision nuclear: (pag. 718) proceso de di vision de un
nucleo p esado en n tcleos més p equefios y uno o
dos neutrones, produciendo una gran cantidad de
energia.

nucleo: (pag. 60) centro del 4tomo, tiene carga positiva,
esta compuesto por protones y neutrones y esti rodeado
por electrones localizados en niveles de energfa.

oceanografia: (pag. 7) estudio de los o céanos de la
Tierra: incluyendo sus propiedades fisicas y quimi-
cas, los s eres que los ha bitan y los ef ectos de las
actividades humanas sobre ellos.

mena: (pag. 100, 684) mineral que contiene una sustan-
cia valiosa que se puede extraer con fines de lucro.

horizontalidad original: (pag. 596) principio que esta-
blece que las rocas sedimentarias se depositan for-
mando estratos horizontales o casi horizontales.

preservacion de material original: (pag. 607) des cribe
un f6sil cuyas partes blandas y d uras han sufrido
muy pocos cambios desde la muerte del organismo.

orogenia: (pag. 567) ciclo de p rocesos que forman
todas las cadenas mo ntafosas, dando como resul-
tado grandes regiones lineares de deformacion lla-
madas cadenas mo ntafiosas, pero que en g eologia
se conocen como cinturones orogénicos.

ascenso orografico: (pag.299) formacién de n ubes
que se produce cuando el aire humedo caliente es
forzado a ascender por la ladera de una montana.

Glossary/Glosario

939

19

oLIeso

T
(=]
[72]
n
Y]
-
<
u




n
>
=
(1
n
\n
=
S

=)
=
©
]
=
S

outwash plain/photochemical smog

outwash plain: (p. 210) area at the leading edge of a
glacier, where o utwash is dep osited by mel twater
streams.

oxidation: (p. 166) chemical reaction of oxygen with
other substances.

ozone hole: (p. 745) a seasonal decrease on ozone over
Earth’s polar regions.

paleogeography (payleeohje e AHg ruhf ee):
(p. 648) the ancient geographic setting of an area.

paleomagnetism: (p. 476) study of E arth’s magnetic
record using data gathered from iron-bearing min-
erals in rocks that have recorded the orientation of
Earth’s magneticf ielda tt he timeo ft heir
formation.

Pangaea (pan JEE u h): (p.469) ancient la ndmass
made up of all t he continents that began to break
apart about 200 mya.

parallax: (p. 841) apparent positional shift of an object
caused by the motion of the observer.

parsec (pc): (p. 840) the distance equal to 3.26 ly and
3.086 X 103 km.

partial melting: (p. 114) process in w hich dif ferent
minerals melt in to magma a t dif ferent tempera-
tures, changing its composition.

passive margin: (p. 648) edge ofa co ntinent along
which there is no tectonic activity.

peat: (p. 710) light, spongy, organic fossil fuel derived
from moss and other bog plants.

pegmatite: (p. 122) vein deposits of extremely large-
grained minerals that can contain rare ores such as
lithium and beryllium.

perigee: (p. 783) closest point in the Moon’s elliptical
orbit to Earth.

period: (p. 593) third-longest time unit in the geologic
time scale, measured in tens of millions of years.

permeability: (p. 255) ability of a material to let water
pass through, is hig h in ma terial with large, well-
connected pores and low in material with few pores
or small pores.

pesticide: (p. 741) chemical applied to plants to kill
insects and weeds.

photochemical smog: (p. 744) a type of air pollution, a
yellow-brown haze f ormed mainly from automo-
bile exhaust in the presence of sunlight.
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llanura aluvial/smog fotoquimico

llanura aluvial: (pag. 210) dreaenelb orde frontal
de un glaciar donde las co rrientes del agua q ue se
derrite depositan los derrubios.

oxidacion: (pag. 166) reaccién quimica del o xigeno
con alguna otra sustancias.

agujero de ozono: (pag. 745) disminucion estacional
del ozono sobre las regiones polares de la Tierra.

paleogeografia: (pag. 648) caracteristicas geograficas
antiguas de un area.

paleomagnetismo: (pag. 476) est udio del r egistro
magnético dela T ierra; u tiliza la inf ormacién
recogida a partir de minerales ferrosos en las rocas
porque este tipo de minerales r egistran la o rient-
acion del ca mpo magnético dela T ierraen el
momento en que se forman.

Pangaea: (pag. 469) antigua masa terrestre compuesta
por todos los continentes, los cuales se empezaron
a separar hace cerca de 200 millones de afios.

paralaje: (pag. 841) cambio aparente de la posicién de
un ¢ uerpo ca usado p or el mo vimiento del
observador.

parsec: (pag. 840) distanciade 3.261 yy3.086 X
10'3 km.

fundicion parcial: (pag. 114) proceso en el ¢ ual dife-
rentes minerales se funden en el magma a dif eren-
tes tempe-raturas, cambiando su composicion.

margen pasivo: (pag. 648) limite de un continente a lo
largo del cual no ocurre actividad tectdnica.

turba: (pag. 710) combustible {ésil liviano, esponjoso
y organico derivado del m usgo y o tras plantas de
ciénegas.

pegmatita: (pag. 122) vetas de minerales de gra no
extremadamente gr ueso q ue p ueden co ntener
minerales raros como el litio y el berilio.

perigeo: (pag. 783) punto mas cercano a la T ierra en
la érbita eliptica de la Luna.

periodo: (pag. 593) tercera unidad de tiem po mds
grande en la es cala del tiem po geoldgico; se mide
en decenas de millones de afios.

permeabilidad: (pag. 255) capacidad de un material de
permitir el pas o del agua; es gra nde en ma teriales
con p oros grandes y b ien co nectados y ba ja en
materiales con pocos poros o con poros pequenos.

pesticida: (pag. 741) sustancia quimica que se aplica a
las plantas para eliminar insectos y malas hierbas.

smog fotoquimico: (pag. 744) tipo de co ntaminacién
del aire; niebla color amarillo marrén que se forma
debido principalmente a las emisiones de los autos
en presencia de la luz solar.



photosphere/population Il stars

photosphere: (p. 831) lowest layer of the Sun’s atmo-
sphere that is also its visible surface, has an average
temperature of 5800 K, and is about 400 km thick.

photovoltaic cell: (p. 716) thin, transparent wafer that
converts sunlight into electrical energy and is made
up of two layers of two types of silicon.

phytoplankton: (p. 658) microscopic organisms that
are the basis of marine food chains; abundant dur-
ing the Cretaceous and the remains of their shell-
like ha rd pa rts a re f ound in ¢ halk dep osits
worldwide.

planetesimal: (p. 798) space ob ject built of solid par-
ticles that can form planets through collisions and
mergers.

plasma: (p. 74) hot, highly ionized, elec trically con-
ducting gas.

plastic deformation: (p. 529) permanent deformation
caused by stra in w hen str ess ex ceeds a cer tain
value.

plateau: (p. 573) a relatively flat-topped area.

pluton (PLOO tahn): (p. 514) intrusive igneous rock
body, including batholiths, stocks, sills, a nd dikes,
formed through mountain-building processes and
oceanic-oceanic co llisions; canb e exp osed a t
Earth’s surface due to uplift and erosion.

point source: (p. 749) water-pollution source that gen-
erates pollution from a single point of origin, such
as an industrial site.

polar easterlies: (p. 320) global wind systems that lie
between latitudes 60° N and 60° S and the poles and
is characterized by cold air.

polar zones: (p. 378) areas of Earth where solar radia-
tion strikes at a low angle, resulting in temperatures
that are nearly always cold; extend from 66.5° north
and south of the equator to the poles.

pollutant: (p. 690) substance that enters Earth’s geo-
chemical cycles and can harm the health of living
things or adversely affect their activities.

Population | stars: (p. 866) stars in the disk and arms
that have small amounts of heavy elements.

Population Il stars: (p. 866) stars in the halo and bulge
that contain traces of heavy elements.

fotosfera/estrellas de la poblacion II

fotosfera: (pag. 831) capa mds ba ja dela a tmosfera
solar; corresponde a su superficie visible, tiene una
temperatura promedio de 5800 K y mide gproxima-
damente 400 km de ancho.

celdas fotovoltaicas: (pag. 716) la minas delgadas y
transpa-rentes que convierten la luz solar en energia
eléctrica; estan co mpuestas de dos ca pas con dos
tipos de silicio.

fitoplancton: (pag. 658) o rganismos micr oscopicos
que son la base de las cadenas alimenticias marinas;
fueron muy abundantes durante el Cr etaceo y los
restos de sus caparazones se encuentran en depsi-
tos de carbonato de calcio por todo el mundo.

planetesimal: (pag. 798) cuerpo espacial formado por
particulas s 6lidas y los ¢ uales pueden formar pla-
netas mediante choques y fusiones.

plasma: (pag. 74) gas calien te, al tamente ionizado y
conductor de electricidad.

deformacion ductil: (pag. 529) c uando la p resién
excede cierto valor; la tension producida causa una
deformacién permanente.

altiplanicie: (pag. 573) drea relativamente plana en la
parte mas alta.

plutones: (pag. 514) cuerpos rocosos igneos in trusi-
vos: incluye batolitos, macizos magma ticos, intru-
siones y diq ues f ormados d urante los p rocesos
orogénicos y d urante la co lisién de p lacas o ceani-
cas; p ueden q uedar exp uestos a la su perficie
terrestre debido a levantamientos y erosion.

fuente puntual: (pag. 749) fuente de contaminacién de
agua que genera contaminacion a partir de un s olo
punto de origen, por ejemplo, una zona industrial.

vientos polares del este: (pag. 320) sistemas globales del
viento que se enc uentran entre los p olos ylasla ti-
tudes 60°N y 60°S; se caracterizan por tener aire frio.

zonas polares: (pag. 378) areas dela T ierra donde la
radiacion s olar llega co n un a ngulo bajo, o casio-
nando q ue las t emperaturas casi siem pre s ean
frias; s e extienden des de los 66.5° hast a los
polos, en ambos hemisferios.

contaminante: (pag. 690) sustancia que entra a los
ciclos geoquimicos dela T ierray p uede causar
dafios a la salud de los seres vivos o afectar adversa-
mente sus actividades.

estrellas de la poblacion I: (pag. 866) aquellas ubicadas
en el dis co y los b razos y q ue contienen pequefas
cantidades de elementos pesados.

estrellas de la poblacion II: (pag. 866) aquellas ubica-
das en el halo y en el ntcleo y que contienen trazas
de elementos pesados.
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porosity/quasar

porosity: (p. 142) percentage of open spaces b etween
grains in a material.

porphyritic (por fuh RIH tihk) texture: (p. 120) rock
texture characterized by large, well-formed crystals
surrounded by finer-grained crystals of the same or
different mineral.

Precambrian (pree KAM bree un): (p.592) informal
unit of geologic time consisting of the first three eons
during which Earth formed and became habitable.

Precambrian shield: (p. 625) the top of a craton exposed
at Earth’s surface

precipitation: (p. 302) all s olid and liquid forms of
water—including rain, snow, sleet, a nd hail—that
fall from clouds.

prevailing westerlies: (p. 320) global wind system that
lies between 30° and 60° north and south latitudes,
where sur face air moves toward the polesinan
easterly direction.

primary wave: (p. 532) seismic wave that squeezes and
pushes rocks in t he same direction that the wave
travels, known as a P-wave.

prime meridian: (p. 31) imaginary line representing 0°
longitude, r unning from the north pole, through
Greenwich, England, to the south pole.

prokaryote (proh KE r ee oht): (p. 635) unicell ular
organism that lacks a nucleus.

prominence: (p. 833) arc of gas ejected from the chro-
mosphere, or gas that condenses in the Sun’s inner
corona and rains back to the surface, that can reach
temperatures over 50,000 K a nd is ass ociated with
sunspots.

proton: (p. 60) tiny atomic particle that has mass and
a positive electric charge.

protostar: (p. 848) hot, condensed object at the center
of aneb ula that will b ecome a ne w star when
nuclear fusion reactions begin.

pulsar: (p. 850) a spinning neutron star that exhibits a
pulsing pattern.

pyroclastic flow: (p. 513) swift-moving, p otentially
deadly clouds of gas, ash, and other volcanic mate-
rial produced by a violent eruption.

quasar: (p. 875) starlike, very bright, extremely distant
object with emission lines in its spectra.
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porosidad/cuasares

porosidad: (pag. 142) porcentaje de espacios a biertos
entre los granos de una roca.

textura porfirica: (pag. 120) textura rocosa caracter-
izada p or cristales grandes bien formados, rodea-
dos p or cristales de gra no mas f ino del mismo
mineral o de uno diferente.

Precambrico: (pag. 592) unidad del tiem po geoldgico
que consiste en los p rimeros tres eones; p eriodo
durante el cual la Tierra se form¢é y adquirié condi-
ciones aptas para la vida.

escudo Precambrico: (pag. 625) parte alta de un cratén
que esta expuesta en la superficie de la Tierra.

precipitacion: (pag. 302) toda forma liquida o s 6lida
de agua: lluvia, nieve, aguanieve o granizo, que cae
de las nubes.

vientos dominantes del oeste: (pag. 320) sistema de
vientos globales ubicado entre los 30° y los 60° de
latitud, en ambos hemisferios, donde el aire super-
ficial se desplaza hacia los polos en direccion este.

onda primaria: (pag. 532) onda sismica que comprime
y empuja las r ocas en la misma dir eccién en q ue
viaja la onda; se conocen como ondas P.

primer meridiano: (pag. 31) linea imaginaria que rep-
resenta la longitud 0°% va des de el p olo norte hasta
el polo sur, pasando por Greenwich, Inglaterra.

procariota: (pag. 635) o rganismo unicel ular q ue
carece de ntcleo.

protuberancia solar: (pag. 833) arco de gas exp ulsado
de la cromosfera o gas que se condensa en la corona
interna del Sol y que se precipita de nuevo sobre su
superficie; puede alcanzar temperaturas mayores a
los 50,000 K y esta asociada a la presencia de man-
chas solares.

proton: (pag. 60) particula atémica dimin uta q ue
tiene masa y una carga eléctrica positiva.

protoestrella: (pag. 848) cuerpo condensado, caliente,
ubicado en el cen tro de una neb ulosa, que se con-
vertird en una estr ella nueva c uando inicien las
reacciones de fusion nuclear.

pulsar: (pag. 850) estrella de neu trones giratoria que
exhibe un patrén de pulsaciones.

flujo piroclastico: (pag. 513) nubes de gas, cenizas y
otros materiales volcanicos, p otencialmente mor-
tales, que se desplazan rdpidamente y que son pro-
ducidas por una erupcion violenta.

cuasares: (pag. 875) cuerpos semejantes a estr ellas,
muy b rillantes y extr emadamente leja nos, co n
lineas de emision en sus espectros.



radiation/regolith

radiation: (p. 287) the transfer of thermal energy elec-
tromagnetic waves; the transfer of thermal energy
from the Sun to Earth by radiation.

radioactive decay: (p. 601) emission o f radioac tive
particles and its resulting change into other iso-
topes over time.

radiocarbon dating: (p. 603) determines the ageof
relatively y oung o rganic objects; objects that are
alive or were once alive.

radio galaxy: (p. 875) very bright, often giant, elliptical
galaxy that emits as m uch or more energyint he
form of radio wavelengths as it does wavelengths of
visible light.

radiometric dating: (p. 602) process used to determine
the absolute age of a rock or fossil by determining
the ratio of parent nuclei to daughter nuclei within
a given sample.

radiosonde (RAY dee oh sahnd) : (p. 326) balloon-
borne weather instrument whose sensors measure
air pressure, humidity, temperature, wind sp eed,
and wind direction of the upper atmosphere.

ray: (p. 771) long trail of ejecta that radiates outward
from a Moon crater.

recharge: (p. 263) process by which water from pre-
cipitation an d r unoffi s addedtothezoneo f
saturation.

reclamation: (p. 738) process in which a mining com-
pany restores land used during mining operations
to its original contours and replants vegetation.

red bed: (p. 631) a sedimentary rock deposit that con-
tains oxidized iron; provides evidence that free oxy-
gen exist edint hea tmosphere d uringt he
Proterozoic.

reflecting telescope: (p. 766) telescope that uses mir-
rors to focus visible light.

refracting telescope: (p. 766) telescope that uses lenses
to focus visible light.

regional metamorphism: (p. 149) process that a ffects
large areas of Earth’s crust, producing belts classi-
fied as low, medium, or high grade, depending on
pressure o n t he r ocks, t emperature, a nd dep th
below the surface.

regolith: (p. 772) layer oflo ose, ground-up rock on
the lunar surface.

radiacién/regolito

radiacion: (pag. 287) transferencia de ener gia medi-
ante o ndas elec tromagnéticas; la tra nsferencia de
energia térmica del Sol a la Tierra por radiacién.

desintegracion radiactiva: (pag. 601) emisio n de
particulas atomicas que a lo la rgo del tiem po pro-
duce nuevos isétopos.

datacion radiocarbonica: (pag. 603) permite determi-
nar la edad de ¢ uerpos organicos r elativamente
recientes, cuerpos que estan vivos o que alguna vez
estuvieron vivos.

radiogalaxia: (pag. 875) galaxia eliptica muy brillante,
a menudo gigantesca, cuya emision de ener gia en
forma de o ndas de radio es simila r ala q ue emite
como ondas de luz visible.

datacion radiométrica: (pag. 602) proceso que permite
establecer la edad absoluta de una roca o un f6sil, al
determinar la raz6 n entre los n tcleos originales y
los ntcleos derivados de una muestra dada.

radiosonda: (pag. 326) in strumento met eoroldgico
que se monta en un globo y cuyos sensores miden
la presion atmosférica, la humedad, la temperatura,
asi como la v elocidad y dir eccion del vien to en la
atmosfera superior.

rayo: (pag. 771) largo rastro de eyecta que irradia de
un crater lunar.

recarga: (pag. 263) proceso mediante el c ual el agua
de la precipitacion y de la es correntia entraala
zona de saturacion.

recuperacion: (pag. 738) proceso en q ue una co mpa-
fifa minera restaura los terrenos usados en las activ-
idades mineras a sus co  ntornos o riginales y
reforesta con nueva vegetacion.

lecho rojo: (pag. 631) dep 6sito de r oca sedimentaria
que contiene hier ro oxidado; es e videncia de q ue
habia o xigeno libre enlaa tmosfera d urante el
Proterozoico.

telescopio reflector: (pag. 766) telescopio que usa
espejos para enfocar la luz visible.

telescopio refractor: (pag. 766) telescopio que usa len-
tes para enfocar la luz visible.

metamorfismo regional: (pag. 149) proceso que afecta
grandes areas de la co rteza terrestre; produce cin-
turones de bajo, medio o al to grado, dependiendo
de la p resion s obre las r ocas, la t emperatura y la
profundidad bajo la superficie.

regolito: (pag. 772) estrato de roca suelta y molida en
la superficie lunar.
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regression/root

regression: (p. 649) occurs when sea level falls, caus-
ing the shoreline to move seaward, and results in
shallower-water dep osits o verlying deep er-water
deposits.

rejuvenation: (p. 237) process during which a stream
resumes downcutting toward its base level, increas-
ing its rate of flow.

relative-age dating: (p. 596) establishing the order of
past geologic events.

relative humidity: (p. 294) ratio of water vapor con-
tained in a sp ecific volume of air co mpared with
how much water vapor that amount of air actually
can hold; expressed as a percentage.

remote sensing: (p. 41) process of gathering data about
Earth f rom in struments fa r a bove t he p lanet’s
surface.

renewable resource: (p. 678) natural resource, such as
fresh air and most groundwater, that can be replaced
by nature in a short period of time.

residual soil: (p. 177) soil that de velops from parent
material which is similar to local bedrock.

retrograde motion: (p. 799) a p lanet’s apparent back-
ward movement in the sky.

return stroke: (p. 348) a branch channel of positively
charged ions that rushes upward from the ground
to meet the stepped leader.

Richter scale: (p. 539) numerical rating system used to
measure the amount of energy released during an
earthquake.

ridge push: (p. 488) tectonic process associated with
convection currents in E arth’s mantle that o ccurs
when the weight of an elevated ridge pushes an oce-
anic plate toward a subduction zone.

rift valley: (p. 481) long, narrow depression that forms
when co ntinental cr ust b egins t o s eparateata
divergent boundary.

rill erosion: (p. 172) erosion in w hich water running
down the side o fa slo pe carves a small str eam
channel.

rille: (p. 771) valleylike structure that meanders across
some regions of the Moon’s maria.

rock cycle: (p. 151) continuous, dynamic set of pro-
cesses by which rocks are changed into other types
of rock.

root: (p. 563) thickened areas of continental material,
detected by gravitational and seismic studies.
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regresion/raiz

regresion: (pag. 649) ocurre cuando baja el nivel del
mar, provocando que la costa avance hacia el mar,
ocasiona que dep dsitos de agua mas su perficiales
cubran depdsitos de agua més profundos.

rejuvenecimiento: (pag. 237) proceso en que una cor-
riente r eanuda la er o0sidén hacia suni vel bas e,
aumentando su tasa de flujo.

datacion relativa: (pag. 596) ordenamiento p or anti-
gliedad de eventos geoldgicos pasados.

humedad relativa: (pag. 294) razén del vapor de agua
que co ntiene un v olumen esp ecifico de a ire, en
comparacion con la cantidad de vapor de agua que
ese volumen de a ire p odria co ntener, exp resado
como porcentaje.

percepcion remota: (pag. 41) proceso de recopilacion
de datos sobre la Tierra con instrumentos alejados
de la superficie del planeta.

recurso renovable: (pag. 678) recurso natural, como el
aire y la ma yoria de las aguas sub terraneas, que la
naturaleza puede reemplazar en un p eriodo corto
de tiempo.

suelo residual: (pag. 177) suelo q ue se desarrolla a
partir del ma terial original y es simila ralar oca
madre local.

movimiento retrogrado: (pag. 799) movimiento apar-
entemente en retroceso de un planeta en el cielo.

descarga de retorno: (pag. 348) un canal con iones de
carga p ositiva q ue as ciende des de el suelo pa ra
encontrarse con la descarga lider o guia escalonada.

escala de Richter: (pag. 539) escala n umérica que se
emplea para medir la ca ntidad de ener gia liberada
durante un sismo.

empuje de la dorsal: (pag. 488) proceso tectdnico aso-
ciado con las corrientes de conveccion en el manto
de la Tierra, que ocurre cuando el peso de una cor-
dillera ele vada em puja una p laca o cednica hacia
una zona de subduccion.

valle del rift: (pag. 481) depresion larga y estrecha que
se forma cuando la corteza continental se empieza
a separar en un limite divergente.

erosion por surcos: (pag. 172) erosién en la ¢ ual el
agua q ue co rre ¢ uesta a bajo f orma un ca nal
pequeno.

surco: (pag. 771) formacion tipo valle que serpentea a
través de algunas regiones de los mares lunares.

ciclo de las rocas: (pag. 151) conjunto de p rocesos
continuos y dind micos a tra vés de los ¢ uales las
rocas se transforman en otros tipos de roca.

raiz: (pag. 563) gruesas areas de material continental
que s on det ectadas en est udios sismicos o
gravitacionales.



RR Lyrae variable/sea-breeze thunderstorm

RR Lyrae variable: (p. 863) stars with pulsation periods
ranging from 1.5 ho urs to 1 day, generally having
the same luminosity, regardless of pulsation period
length.

runoff: (p. 225) water that flows downslope on Earth’s
surface and may enter a str eam, river, or lake; its
rate is influenced by the angle of the slope, vegeta-
tion, rate of precipitation, and soil composition.

estrellas variables tipo RR Lyrae/tormenta eléctrica de brisa marina

estrellas variables tipo RR Lyrae: (pag. 863) estrellas con
periodos de pulsacion que duran de 1.5 horas a 1 dia;
en general tienen la misma luminosidad, independi-
entemente de la duracion de la pulsacion.

escorrentia: (pag. 225) agua q ue corre c uesta a bajo
sobre la superficie terrestre y que puede incorporarse
a una corriente, rio o lago; su tasa de flujo esta influ-
ida por el 4 ngulo de la p endiente, la v egetacion, la
tasa de precipi-tacion y la composicion del suelo.

Saffir-Simpson Hurricane Wind scale: (p. 358) classifies
hurricanes acco rding t o wind sp eed onas cale
ranging from Category 1 to Category 5.

salinity: (p. 413) measure of the amount of salts dis-
solved in s eawater, which is 35 p pt,or3.5% o n
average.

saturation: (p. 294) the p oint at which water mole-
cules leaving the water’s surface equals the rate of
water molecules returning to the surface.

scarp: (p. 805) cliff on Mercury; similar to those on
Earth but much higher.

scientific law: (p. 19) a p rinciple that describes the
behavior of a natural phenomenon.

scientific methods: (p. 10) a series of problem-solving
procedures t hat hel ps cientists co nduct
experiments.

scientific model: (p. 18) an idea, a system, or a math-
ematical expression that represents the idea being
explained.

scientific notation: (p. 16) a method used by scientists
to express a n umber as a val ue between 1 and 10
multiplied by a power of 10.

scientific theory: (p. 19) an explanation based on many
observations d uring r epeated exp eriments; valid
only if consistent with observations, can be used to
make testable predictions, and is the simplest expla-
nation; can be changed or mo dified with the dis-
covery of new data.

sea-breeze thunderstorm: (p. 346) local air-mass thun-
derstorm t hat commonly o ccurs along a coast al
area because land and water store and release ther-
mal energy differently.

escala de Vientos Huracanados Saffir-Simpson: (pag.
358) clasifica los huracanes segun la velocidad de sus
vientos en una es cala que va des de la C ategoria 1
hasta la Categoria 5.

salinidad: (pag. 413) medida de la ca ntidad de s ales
disueltas en el agua de ma r; en promedio es de 35
ppt 6 3.5%.

saturacion: (pag. 294) sucede en el punto en el cual la
tasa de salida de moléculas de agua en la superficie
esigual alat asader etorno de las mo léculas ala
superficie.

escarpes: (pag. 805) fracturas enlasu perficie de
Mercurio, similares alas dela T ierra, perocon
mayor pro-fundidad.

ley cientifica: (pag. 19) principio que describe el com-
portamiento de un fenémeno natural.

métodos cientificos: (pag. 10) serie de procedimientos
para resolver problemas que ayudan a los cien tifi-
cos a realizar experimentos.

modelo cientifico: (pag. 18) idea, sistema o exp resiéon
matematica q ue r epresenta la ide a que s e q uiere
explicar.

notacion cientifica: (pag. 16) método que usan los
cientificos para expresar un nimero como un valor
entre 1y 10 multiplicado por una potencia de 10.

teoria cientifica: (pag. 19) exp licacion bas ada en
muchas obs ervaciones realizadas d urante exp eri-
mentos repetidos; s 6lo es valida si es co nsistente
con las obs ervaciones, p ermite hacer p redicciones
comprobables y es la exp licacion mas s encilla;
puede ser modificada debido al descubrimiento de
nuevos hechos.

tormenta eléctrica de brisa marina: (pag. 346) tor-
menta lo cal de mas a de a ire que o curre comun-
mente a lo largo de un drea costera; ocurren porque
la tierra y el agua almacena n y liberan energia tér-
mica de manera distinta.

Glossary/Glosario

=
e
@
8
=
S

9245

= f1eSSO0[Y




n
>
=
(1
n
\n
=
S

=)
=
©
]
=
S

A

seafloor spreading/sill

seafloor spreading: (p. 479) the hypothesis that new
ocean cr ust is f ormed at mid-o cean ridges and
destroyed at deep-sea trenches; occurs in a contin-
uous cycle of magma intrusion and spreading.

sea level: (p. 410) level of the oceans’ surfaces, which
has risen at a rate of about 3 mm per year.

seamount: (p. 452) basaltic, submerged volcano on the
seafloor that is more than 1 km high.

season: (p. 388) sho rt-term p eriods wi th sp ecific
weather conditions caused by regular variations in
temperature, hours of daylight, and weather pat-
terns thatare due to the tilt of Earth’s axis asi t
revolves around the Sun, causing different areas of
Earth t o r eceive dif ferent a mounts o fs olar
radiation.

secondary wave: (p. 532) seismic wave that causes
rock particles to move at right angles to the direc-
tion of the wave, known as an S-wave.

sediment: (p. 134) small pieces of rock that are moved
and deposited by water, wind, glaciers, and gravity.

seismic gap: (p. 550) place along an active fault that
has not experienced an earthquake for a long time.

seismic wave: (p. 532) the vibrations of the ground
during an earthquake.

seismogram (SIZE muh gram): (p. 534) record pro-
duced by a seismometer that can provide individual
tracking of each type of seismic wave.

seismometer (size MAH m uh tur): (p. 534) instru-
ment used to measure horizontal or vertical motion
during an earthquake.

shield volcano: (p. 507) broad volcano with gently
sloping sides b uilt by no nexplosive er uptions o f
basaltic lava that accumulates in layers.

side-scan sonar: (p. 407) technique that directs sound
waves at an angle to the seafloor or deep-lake floor,
allowing under water t opographic featurestobe
mapped.

silicate: (p. 96) mineral that contains silicon (Si), oxy-
gen (O), and usually one or more other elements.

sill: (p. 515) pluton that forms when magma intrudes
parallel rock layers.
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expansion del suelo marino/intrusion

expansion del suelo marino: (pag. 479) hipoétesis que
propone que la nueva corteza ocednica se forma en
las dorsales medio ocednicas y s e destr uye en las
fosas submarinas profundas; ocurre segun un ciclo
continuo de intrusién y expansion del magma.

nivel del mar: (pag. 410) nivel de la superficie del océ-
ano; ac tualmente sube a una v elocidad de 3 mm
por afo.

montaiia submarina: (pag. 452) volcan basaltico sum-
ergido en el f ondo marino que mide mas de 1 km
de altura.

estacion: (pag. 388) periodos de corto plazo con espe-
cificas de tiem po causados por variaciones regula-
res en t emperatura, horas del uz solar y pa trones
meteoroldgicos, provocadas p or la inc linacion del
ejedela T ierra cuando gira alr ededor del S o}, lo
que o casiona que las distin tas dreas dela T ierra
reciban diferentes cantidades de radiacién solar.

onda secundaria: (pag. 532) onda sismica q ue o ca-
siona que las particulas de las r ocas se muevan en
angulo recto con respecto a la direcciéon de la onda.

sedimentos: (pag. 134) particulas p equefias de r oca
que el agua, el vien to, los g laciares y la gra vedad
mueven y depositan.

vacio sismico: (pag. 550) lugar a lo la rgo de una falla
activa q ue no ha suf rido unt erremoto d urante
mucho tiempo.

onda sismica: (pag. 532) vib raciones del t erreno
durante un sismo.

sismograma: (pag. 534) registro p roducido p or un
sismografo que proporciona un registro individual
de cada tipo de onda sismica.

sismografo: (pag. 534) in strumento q ue sir ve para
medir los mo vimientos ho rizontales y v erticales
durante un sismo.

volcan de escudo: (pag. 507) volcin ancho, de laderas
con inclinacién suave, formado por erupciones no
explosivas de la va bas altica q ue s e ac umula en
estratos.

sonar de escaneo lateral: (pag. 407) técnica que dirige
las ondas sonoras en angulo hacia el fondo del mar
o de un lag o profundo, lo q ue p ermite trazar el
relieve topografico submarino.

silicato: (pag. 96) mineral q ue contiene silicio (Si),
oxigeno (O) y generalmente uno o mas elemen tos
adicionales.

intrusion: (pag. 515) plutén que se forma cuando el
magma penetra estratos rocosos paralelos.



sinkhole/source region

sinkhole: (p. 261) depression in Earth’s surface formed
when a ca ve collapses or b edrock is diss olved by
acidic rain or moist soil.

slab pull: (p. 488) tectonic p rocess ass ociated wi th
convection currents in Earth’s mantle that occurs as
the weight of the subducting plate pulls the trailing
lithosphere into a subduction zone.

slump: (p. 198) mass mo vement t hat o ccurs w hen
Earth materials in a landslide rotate and slide along
a curved surface, leaving a crescent-shaped scar on
a slope.

soil: (p. 176) lo ose covering o f weathered rock and
decayed organic matter overlying E arth’s b edrock
that is c haracterized by texture, fertility, and color
and whose composition is determined by its parent
rock and environmental conditions.

soil horizon: (p.178) distinc tla yer wi thinas oil
profile.

soil liquefaction (lih kwuh FAK shun): (p. 547) pro-
cess associated with seismic vibrations that occur in
areas of sand that is ne arly saturated; resulting in
the ground behaving like a liquid.

soil profile: (p. 178) vertical sequence of s oil layers,
containing A-horizon B-horizon C-horizon.

solar eclipse: (p. 781) when the Moon passes between
Earth and the Sun and the Moon casts a shadow on
Earth, blocking Earth’s view of the Sun; can be par-
tial or total.

solar flare: (p. 833) violent eruption of radiation and
particles from the Sun’s sur face that is ass ociated
with sunspots.

solar wind: (p. 832) wind o f charged particles (ions)
that flows throughout the solar system and begins
as gas f lowing outward from the Sun’s corona at
high speeds.

solstice: (p. 777) period when the Sun is overhead at
its farthest distance either north or south of the
equator.

solution: (p. 71) homogeneous mixture whose compo-
nents cannot be distinguished and can be classified
as liquid, gaseous, solid, or a combination; (p 228)
the method of transport for materials that are dis-
solved in a stream’s water.

sonar: (p. 43) use of sound waves to detect and mea-
sure objects underwater.

source region: (p. 316) area over which an air mass
forms.

sumidero/region fuente

sumidero: (pag.261) dep resién enlasu perficie
terrestre q ue s e f orma c uando una ca vernase
colapsa o ¢ uando el lec ho rocoso es disuel to p or
lluvia acida o suelo htiimedo.

traccion de placa: (pag. 488) proceso tectonico asociado
con las co rrientes de co nveccion del ma nto de la
Tierra, que ocurre cuando el peso de la placa subduc-
tora jala la litosfera hacia una zona de subduccion.

deslizamiento rotacional: (pag. 198) movimiento en
masa que ocurre cuando los materiales terrestres de
un derrumbe giran y se deslizan alo la rgo de una
superficie curva, dejando una cicatriz con forma de
medialuna en la pendiente.

suelo: (pag. 176) cubierta suelta de roca meteorizada y
materia orgdnica en des composicién que c ubre el
lecho rocoso terrestre; se caracteriza por su textura,
fertilidad y color y su composicion estd determinada
por la roca madre y las condiciones ambientales.

horizonte del suelo: (pag. 178) capa distintiva dentro
de un perfil del suelo.

licuefaccion del suelo: (pag. 547) proceso asociado con
las vib raciones sismicas q ue o curren en las 4 reas
arenosas casi saturadas; el resultado es que el suelo
actua como un liquido.

perfil del suelo: (pag. 178) sucesion vertical de capas
del suelo, comprende los horizontes A (mantillo), B
(subsuelo) y C (material original meteorizado).

eclipse solar: (pag. 781) sucede c uando la L una pasa
entre la Tierra y el Sol y la Luna proyecta su sombra
sobre la Tierra, bloqueando la luz del Sol; puede ser
parcial o total.

erupcion solar: (pag. 833) violenta erupcién de radi-
acién y pa rticulas des de la su perficie del S ol que
esta asociada con las manchas solares.

viento solar: (pag. 832) viento de particulas cargadas
(iones) q ue f luye a tra vés del sist ema s olary
comienza como un gas que es despedido a gran velo-
cidad por la corona del Sol.

solsticio: (pag. 777) sucede cuando el Sol se halla en el
horizonte a su mayor distancia al norte o al sur del
ecuador.

solucion: (pag. 71) mezcla ho mogénea c uyos compo-
nentes no s e p ueden distin guir; p uede clasificarse
como liquida, gaseosa, soélida o una co mbinacién de
éstas; (pag. 228) el método de transporte de materia-
les que estan disueltos en las aguas de una co rriente.

sonar: (pag. 43) uso de ondas sonoras para detectar y
medir objetos submarinos.

region fuente: (pag. 316) area sobre la cual se forma
una masa de aire.
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specific gravity/stream bank

specific gravity: (p. 95) ratio of the mass of a substance
to the mass of an equal volume of H,O at 4°C.

spiral density wave: (p. 868) spiral regions of alternat-
ing density which rotates as a rigid pattern.

spring: (p. 256) natural dis charge o f groundwater at
Earth’s surface where an aquifer and an aquiclude
come in contact.

spring tide: (p. 424) during full or new moon, the Sun,
the Moon, and Earth are all aligned; t his causes
solar tides t o enhance lunar tides, ca using high
tides to be higher than normal and low tides to be
lower than normal.

stalactite: (p. 261) cone-shaped or cylindrical drip-
stone deposit of calcium carbonate that hangs like
an icicle from a cave’s ceiling.

stalagmite: (p. 261) mound-shaped dripstone deposit
of calcium carbonate that forms on a ca ves floor
beneath a stalactite.

station model: (p. 329) record of weather data for a
specific place at a specific time, using meteorologi-
cal symbols.

stepped leader: (p. 348) The ¢ hannel o f pa rtially
charged air; the breakdown in c harges in b etween
positive and negative regions.

stock: (p. 515) irregularly shaped pluton that is similar
to a batholith but smaller, generally forms 5-30 km
beneath E arth’s sur face, a nd c uts acr oss o Ider
rocks.

storm surge: (p. 359) occurs when powerful, hurri-
cane-force winds dr ive a mo und of o cean water
toward shore, where it washes over the land, often
causing enormous damage.

strain: (p. 528) deformation of materials in r esponse
to stress.

stratosphere: (p. 284) layer of Earth’s atmosphere that
is located above the tropopause and is made up pri-
marily of concentrated ozone.

stratus (STRAY tus): (p. 301) a layered sheetlike cloud
that covers much or all of the sky in a given area.

streak: (p. 93) color a mineral leaves when it is rubbed
across an un glazed p orcelain plate or when it is
broken up and powdered.

stream bank: (p. 232) ground bordering each side of a
stream that keeps the moving water confined.
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gravedad especifica/margen de una corriente de agua

gravedad especifica: (pag. 95) razon de la masa de una
sustancia con relacién a la mas a de un v olumen
igual de H,0 a 4°C.

ondas de densidad espirales: (pag. 868) regiones en
espiral con densidad variable que giran siguiendo
un patron rigido.

manantial: (pag. 256) descarga natural de agua subter-
ranea en la su perficie terrestre, en el p unto donde
un acuifero y un acuicluso entran el contacto.

marea viva: (pag. 424) durante la luna nueva o la luna
llena, el Sol,la Lunayla T ierra se encuentran ali-
neados; esto ocasiona que la ma rea solar aumente
el efecto de la marea lunar y provoca que la marea
alta sea mads alta que lo normal y que la marea baja
sea mas baja que lo normal.

estalactita: (pag. 261) dep 6sito rocoso de ca rbonato
de calcio, de forma cénica o cilindrica, que se forma
por goteo y q ue cuelga como un ca rambano del
techo de una caverna.

estalagmita: (pag. 261) dep 6sito de ca rbonato de cal-
cio, con forma de monticulo, que se forma por goteo
en el piso de una caverna, debajo de una estalactita.

codigo meteorologico: (pag. 329) registro de los datos
del tiempo para un l ugar especifico en un tiem po
dado, usando simbolos meteorologicos.

guia escalonada: (pag. 348) el canal con aire parcial-
mente cargado; la s eparacion de cargas que forma
regiones positivas y negativas.

macizo magmatico: (pag. 515) plutén de forma irregu-
lar, similar a un batolito pero mas pequeno; gener-
almente se forma de 5a 30 km ba jo la su perficie
terrestre y atraviesa rocas mas antiguas.

marejada ciclonica: (pag. 359) ocurre cuando p odero-
sos vientos huracanados arrojan una gra n masa de
agua del océano hacia la costa, desparramandose por
el terreno y causando a menudo un dafio enorme.

tension: (pag. 528) deformacion de los ma teriales en
res-puesta a un estrés.

estratosfera: (pag. 284) capa de la atmosfera terrestre
ubicada por encima de la tr opopausa; esta compu-
esta principalmente de ozono concentrado.

estrato: (pag. 301) nube con forma de capas delgadas
que cubre la mayoria o todo el cielo en cierta area.

veta: (pag. 93) color que deja un mineral ¢ uando es
frotado contra un plato de porcelana sin barnizar o
cuando se rompe y se pulveriza.

margen de una corriente de agua: (pag. 232) terreno que
limita ambos lados de una co rriente, manteniendo
confinada la corriente de agua en movimiento.



stream channel/synchronous rotation

stream channel: (p. 232) narrow pathway carved into
sediment or rock by the movement of surface water.

stress: (p. 528) forces per unit area that act on a mate-
rial—compression, tension, and shear.

stromatolite (stroh MA tuh lite): (p. 629) large mat or
mound composed of billions of photosynthesizing
cyanobacteria that dominated shallow oceans dur-
ing the Proterozoic.

subduction: (p. 482) process by which one tectonic
plate slips beneath another tectonic plate.

sublimation: (p. 75) process by which a s olid slowly
changes to a gas without first entering a liquid state.

sunspot: (p. 832) dark spot on the surface of the pho-
tosphere that typically lasts two months, occurs in
pairs, and has a penumbra and an umbra.

supercell: (p. 350) extremely powerful, self-sustaining
thunderstorm c haracterized by in tense, r otating
updrafts.

supercluster: (p. 873) gigantic threadlike or sheetlike
cluster of galaxies t hat is h undreds of millions of
light-years in size.

supernova: (p. 851) massive exp losion t hat o ccurs
when the outer layers of a star are blown off.

superposition: (p. 596) the principle that, in an undis-
turbed rock sequence, the oldest rocks are on the
bottom and each consecutive layer is younger than
the layer beneath it.

surface current: (p. 425) wind-driven movement o f
ocean water that primarily affects the upper few
hundred meters of the ocean.

suspension: (p.228) the method of transport for all
particles small enough to be held up by the turbu-
lence of a stream’s moving water.

sustainable energy: (p. 723) involves global manage-
ment o f E arth’s na tural r esources t o en sure t hat
current and future energy needs will b e met wi th-
out harming the environment.

sustainable yield: (p. 679) replacement of renewable
resources a tt he s amerateatw hicht heyare
consumed.

synchronous rotation: (p. 780) the state at which the
Moon’s orbital and rotational periods are equal.

cauce fluvial/rotacion sincronizada

cauce fluvial: (pag. 232) estrecha via labrada en el sed-
imento, o en la roca, por el movimiento del agua en
la superficie.

estrés: (pag. 528) fuerza por unidad de drea que actua
sobre un material: puede ser por compresion, ten-
sién o cizallamiento.

estromatolitos: (pag. 629) mo nticulos grandes com-
puestos de billones de cianobacterias fotosintéticas
que dominaron los océanos superficiales durante el
Proterozoico.

subduccion: (pag. 482) proceso en que una placa tec-
tonica se desliza por debajo de otra.

sublimacion: (pag. 75) proceso en q ue un s dlido se
convierte lentamente en gas, sin co nvertirse prim-
ero al estado liquido.

mancha solar: (pag. 832) mancha oscura en la superfi-
ciedelaf otosfera q ue no rmalmente d ura dos
meses, ocurren en pares y tienen una p enumbra y
una umbra.

supercelda: (pag. 350) t ormenta a utosostenible
extremadamente poderosa, caracterizada por tener
intensas cor-rientes ascendentes giratorias.

supercimulo: (pag. 873) ctimulo gigantesco de galax-
ias con forma de filamento o lamina que mide cen-
tenares de millones de afos luz.

supernova: (pag. 851) enorme explosion que o curre
cuando estallan las capas exteriores de una estrella.

superposicion: (pag. 596) principio que establece que
en una sucesion rocosa no perturbada, los estratos
rocosos mas a ntiguos se encuentran en el f ondo y
que cada capa sucesiva es mas reciente que la capa
subyacente.

corriente superficial: (pag. 425) mo vimiento de las
aguas del o céano p roducido p or el vien to, q ue
afecta principalmente los primeros cientos de met-
ros superiores de las aguas del o céano.

suspension: (pag. 228) método de transporte de todas
las particulas que s on suficientemente p equenas
como para ser mantenidas en el agua p or la turbu-
lencia de la corriente del agua en movimiento.

energia sostenible: (pag. 723) im plica la adminis-
tracion global de los recursos naturales de la Tierra
para as egurar q ue s e s atisfagan las necesidades
energéticas ac tuales y f uturas, sin ca usar dafos al
ambiente.

rendimiento sostenible: (pag. 679) regeneracion de los
recursos renovables a la misma v elocidad con que
se consumen.

rotacion sincronizada: (pag. 780) estado en que los perio-
dos de la 6rbita y de rotaciéon de la Luna son iguales.
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tailings/tide

tailings: (p. 686) material left a fter mineral o re has
been extracted from parent rock; can release harm-
ful chemicals into groundwater or surface water.

tectonic plate: (p. 480) huge pieces of Earth’s crust that
cover its surface and fit together at their edges.

temperate zone: (p. 378) area of Earth that extends
between 23.5° a nd 66.5° no rth and south of the
equator and has moderate temperatures.

temperature inversion: (p. 292) increase in t empera-
ture with height in a n atmospheric layer, w hich
inverts the temperature-altitude relationship and
can worsen air-pollution problems.

temperature profile: (p. 418) plots changing o cean
water t emperatures aga inst dep th, w hich varies,
depending on location and season.

tephra: (p. 512) rock fragments, classified by size, that
are thrown into the air during a volcanic eruption
and fall to the ground.

terrestrial planet: (p. 804) one of the rocky-surfaced,
relatively small, dense inner p lanets closest to the
Sun—Mercury, Venus, Earth, and Mars.

tetrahedron: (p. 96) a g eometric s olid ha ving four
sides that are equilateral triangles

texture: (p. 119) the size, shape, and distribution of
the crystals or grains that make up a rock.

thermocline: (p. 418) transitional ocean layer that lies
between the relatively warm, sunlit sur face layer
and the colder, dark, dense b ottom layer and is
characterized by temperatures that decrease rapidly
with depth.

thermometer: (p. 324) instrument used to measure
temperature using either the Faherenheit or Celsius
scale.

thermosphere: (p. 284) layer of Earth’s atmosphere
that is located above the mesopause; oxygen atoms
absorb solar radiation causing the temperature to
increase in this layer.

tide: (p. 423) periodic rise and fall of sea level caused
by the gravitational attraction among E arth, the
Moon, and the Sun.
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escombreras/marea

escombreras: (pag. 686) material que queda después
de que se ha extra ido la mena delar oca madre;
puede liberar sustancias quimicas toxicas hacia las
aguas subterraneas y superficiales.

placa tectonica: (pag. 480) enormes fragmentos de
corteza q ue c ubren la su perficie t errestre; sus
limites se corresponden entre si.

zonas templadas: (pag. 378) dreasdela T ierraquese
extienden entre los 23.5° y los 66.5°, al no rte y al sur
del ecuador; experimentan temperaturas moderadas.

inversion de temperatura: (pag. 292) aumento de tem-
peratura que ocurre al aumentar la altitud en alguna
capa de la a tmdsfera; invierte la r elacién entre la
altitud y la temperatura y puede empeorar los prob-
lemas de contaminacién del aire.

perfil de temperatura: (pag. 418) diagra mas q ue
muestran como cambia la t emperatura del o céano
con la p rofundidad; varia segun la ub icacién y la
temporada.

tefrita: (pag. 512) fragmentos rocosos que se clasifi-
can por tamano; son lanzados al a ire durante una
erupcion volcanica y luego caen al suelo.

planetas terrestres: (pag. 804) planetas internos, den-
sos, relativamente pequenos, con superficie rocosa
y cercanos al S ol: M ercurio, Venus, la T ierra, y
Marte.

tetraedro: (pag. 96) s dlido g eométrico q ue tiene
cuatro lados con forma de triangulo equilatero.

textura: (pag. 119) tamano, forma y distr ibucién de
los granos o cristales que forman una roca.

termoclina: (pag. 418) capa de tra nsicién del o céano
que se halla entre la capa superficial iluminada por
el Sol, que tiene una t emperatura r elativamente
tibia, y la capa inferior, que es densa, oscura y fria;
se ca racteriza p or t ener t emperaturas q ue dis-
minuyen rapidamente con la profundidad.

termometro: (pag. 324) instrumento que sir ve para
medir lat emperatura en grados F ahrenheit o
Celsius.

termosfera: (pag. 284) capa de la a tmosfera terrestre
ubicada por encima de la mesopausa; los atomos de
oxigeno absorben radiacién solar, haciendo que la
temperatura aumente en esta capa.

marea: (pag. 423) ascenso y des censo periodicos del
nivel del mar causados por la atracciéon gravitacio-
nal entre la Tierra, la Luna y el Sol.



topographic map/tsunami

topographic map: (p. 36) map that uses contour lines,
symbols, and color to show changes in the elevation
of Earth’s surface and features such as mo untains,
bridges, and rivers.

topography: (p. 562) the change in ele vation of the
crust.

tornado: (p. 352) violent, whirling column of air in
contact with the ground t hat f orms w hen wind
direction and speed suddenly change with height, is
often ass ociated wi th a su percell,andcanbe
extremely damaging.

trace fossil: (p. 608) the only indirect fossil evidence
of an organism; traces o f worm trails, footprints,
and tunneling burrows.

trade winds: (p. 320) two global wind syst ems that
flow between 30° north and south latitudes, where
air sinks, wa rms, and returns to the equator in a
westerly direction.

transform boundary: (p. 484) place where two tectonic
plates slide horizontally past each another; is char-
acterized by long faults and shallow earthquakes.

transgression: (p. 649) occurs when sea level rises and
causes the shoreline to move inland, resulting in
deeper-water dep osits o verlying shallo wer-water
deposits.

transported soil: (p. 177) soil that has been moved
away from its parent material by water, wind, or a
glacier.

tropical cyclone: (p. 355) large, low-pressure, rotating
tropical storm that gets its energy from the evapo-
ration of warm ocean water and the release of heat.

tropics: (p. 378) area of Earth that receives the most
solar radiation, is generally warm year-round, and
extends between 23.5° south and 23.5° north of the
equator.

troposphere: (p. 284) layer of the atmosphere closest
to Earth’s sur face, where most o f the mass o fthe
atmosphere is f ound and in w hich most w eather
takes place and air pollution collects.

trough: (p. 421) lowest point of a wave.

tsunami (soo NAH mee): (p. 548) large, p owerful
ocean wave generated by the vertical motions of the
seafloor during an earthquake; in shallo w water,
can form h uge, fast-mo ving b reakers ex ceeding
30 m in height that can damage coastal areas.

mapa topografico/tsunami

mapa topografico: (pag. 36) mapa que usa curvas de
nivel, simbolos y colores para mostrar los cambios
en la ele vacion de la su perficie terrestre, e inc luye
rasgos como las montaias, los puentes y los rios.

topografia: (pag. 562) el ca mbio en la ele vacion de la
corteza.

tornado: (pag. 352) violenta columna giratoria de aire
en contacto con el suelo; se forma cuando la direc-
cién y la v elocidad del vien to cambian repentina-
mente con la al tura; a men udo esta asociada con
una su percelday p uede s er extr emadamente
daiina.

fosiles traza: (pag. 608) pruebas f6siles indirectas de
un organismo: incluye rastros de gus anos, huellas
de pasos y madrigueras.

vientos alisios: (pag. 320) dos sist emas globales de
vientos que se desplazan entre los 30° de la titud
norte y sur, donde el a ire desciende, se calienta y
regresa al ecuador con direccion oeste.

limite transformante: (pag. 484) 1ugar do nde dos
placas tectdnicas se deslizan horizontalmente, una
al lado de la o tra y en s entidos opuestos; se carac-
teriza p or p resentar grandes fallas y t erremotos
superficiales.

transgresion: (pag. 649) o curre cuando el ni vel del
mar aumenta y hace que el litoral retroceda hacia el
interior; ocasiona depdsitos de agua més p rofunda
que cubren depositos de agua menos profunda.

suelo transportado: (pag. 177) suelo que ha sido trans-
portado lejos de su ca madre por el agua, el viento
o un glaciar.

ciclon tropical: (pag. 355) gran tormenta giratoria de
baja presion que obtiene su ener gia de la e vapo-
racion de las tibias aguas del mar y la liberacion de
calor.

tropicos: (pag. 378) area dela T ierra que recibe la
mayor cantidad de radiacion solar, generalmente es
caliente todo el afo y se extiende entre 23.5° sur y
23.5° norte del ecuador.

troposfera: (pag. 284) capa de la a tmdsfera mas cer -
cana a la superficie terrestre; en ella se halla la may-
oria de la masa atmosférica, ocurren la mayoria de
los fendmenos meteoroldgicos y s e concentran la
mayoria de los contaminantes.

seno: (pag. 421) punto mas bajo de una onda.

tsunami: (pag. 548) enorme y p oderosa ola marina
generada por los movimientos verticales del fondo
del mar durante un sismo; en aguas su perficiales,
puede formar inmensas olas muy rapidas de mas de
30 m de al tura que pueden causar dafios en las
dreas costeras.
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turbidity current/volcanism

turbidity current: (p. 448) rapidly flowing ocean cur-
rent that can cut deep-sea canyons in co ntinental
slopes and dep osit the sediments in t he form of a
continental rise.

unconformity: (p. 598) gap in the rock record caused
by erosion or weathering.

uniformitarianism: (p. 595) the theory that geologic
processes o ccurring t oday ha ve b een o ccurring
since Earth formed.

uplifted mountain: (p. 573) mountain that forms when
large regions o f E arth are forced slo wly u pward
without much deformation.
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upwelling: (p. 426) upward movement of ocean water
that o ccurs when winds p ush sur face water aside
and it is replaced with cold, deeper waters that orig-
inate below the thermocline.

valley glacier: (p. 208) glacier that forms in a valley in
a mountainous area and widens V-shaped stream
valleys into U-shaped glacial valleys as i t moves
downslope.

variable star: (p. 862) star in t he giant branch of the
Hertzsprung-Russell diagra m t hat p ulsates in
brightness due to its outer layers expanding and
contracting.

varve: (p. 605) alternating lig ht-colored and dark-
colored s edimentary layer of sand, clay, and silt
deposited in a lak e that can be used to date cyclic
events and changes in the environment.

vent: (p. 505) opening in Earth’s crust through which
lava erupts and flows out onto the surface.

ventifact: (p.203)r ock sha pedb y w indblown
sediments.

vesicular texture: (p. 120) a spongy-looking rock; lava
whose gas bubbles do not escape.

viscosity: (p. 509) a subst ance’s internal resistance to
flow.

volcanism: (p. 500) describes all the processes associ-
ated with the discharge of magma, ho t water, and
steam.
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corriente de turbidez/vulcanismo

corriente de turbidez: (pag. 448) corriente ocednica de
flujo rapido que puede formar canones en los talu-
des continentales y dep ositar los s edimentos para
formar el pie del talud continental.

disconformidad: (pag. 598) discontinuidad en el registro
geoldgico causada por la erosion o la meteorizacion.

uniformitarianismo: (pag. 595) este p rincipio establece
que los procesos geologicos que ocurren actualmente
han estado ocurriendo desde que la Tierra se formo.

levantamiento montafioso: (pag. 573) montafas que se
forman cuando grandes regiones dela T ierra son
levantadas len tamente sin q ue o curra m ucha
deformacion.

corriente resurgente: (pag. 426) mo vimiento as cen-
dente de las aguas del o céano que o curre cuando
los vien tos remueven las aguas su perficiales, cau-
sando que sean reemplazadas por aguas mas frias y
profundas p rove-nientes de p rofundidades may-
ores que la termoclina.

glaciar de valle: (pag. 208) glaciar que se forma en un
valle de un 4 rea mo ntafosa; al desliza rse c uesta
abajo, ensancha los valles de corrientes con forma en
V y los convierte en valles glaciales con forma de U.

estrella variable: (pag. 862) estrella en la ra ma de las
gigantes del diagra ma H ertzsprung-Russell, cuya
luminosidad p resenta p ulsaciones deb idas a la
expansion y contraccion de sus capas exteriores.

varve: (pag. 605) estra tos s edimentarios de co lores
claros y os curos al ternados, co mpuestos de a rena,
arcilla y limo, depositados en un lago, que sirven para
datar aco ntecimientos cic licos y ca mbios en el
ambiente.

chimenea: (pag. 505) abertura en la co rteza terrestre
por la cual fluye lava hacia la superficie.

ventifacto: (pag. 203) roca moldeada por sedimentos
arrastrados por el viento.

textura vesicular: (pag. 120) roca de asp ecto esp on-
joso; lava cuyas burbujas de gas no se escapan.

viscosidad: (pag. 509) resistencia interna a fluir de una
sustancia.

vulcanismo: (pag. 500) des cribe todos los p rocesos
asociados con la descarga de magma, agua caliente
y vapor.



watershed/zone of saturation

watershed: (p.227) land area drained by a str eam
system.

water table: (p. 254) upper boundary of the zone of
saturation that rises during wet seasons and drops
during dry periods.

wave: (p. 421) rhythmic movement that carries energy
through matter or space a nd, in o ceans, is g ener-
ated mainly by wind moving over the surface of the
water.

wave refraction: (p.439) processin w hich wa ves
advancing toward shore slow when they encounter
shallower water, causing the initially straight wave
crests to bend toward the headlands.

weather: (p. 314) short-term variations in atmosphere
phenomena that interact and affect the environ-
ment and life on Earth.

weathering: (p. 164) chemical or mechanical process
that breaks down and changes rocks on or near
Earth’s surface and whose rate is influenced by fac-
tors such as precipitation and temperature.

well: (p. 263) deep hole drilled or dug into the ground
to reach a reservoir of groundwater.

wetland: (p.240) anylandarea,suchasab ogor
marsh, that is co vered in wa ter a large part of the
year and supports specific plant species.

windchill index: (p. 365) measures the windchill factor,
by estimating the heat loss from human skin caused
by a combination of wind and cold air.

zircon: (p. 620) very stable and common mineral that
scientists often use to age-date old rocks.

zone: (p. 812) high, cool, light-colored cloud that rises
and flows rapidly in the Jovian atmosphere.

zone of aeration (p. 254) region above the water table
where materials are moist, but pores contain mostly
air.

zone of saturation: (p. 254) region below Earth’s sur-
face where all the pores of a material are completely
filled with groundwater.

cuenca/zona de saturacion

cuenca: (pag. 227) area de t erreno drenada p or un
sistema de corrientes de agua.

capa freatica: (pag. 254) limite superior de la zona de
saturacion; aumenta durante la t emporada de ll u-
vias y disminuye durante los periodos de sequia.

onda (ola) : (pag. 421) movimiento ritmico que trans-
porta energia a través de la materia o el espacio; en
los o céanos, es g enerado p rincipalmente p or el
movimiento del viento sobre la superficie del agua.

refraccion de onda: (pag. 439) proceso en que las olas
avanzan hacia la cost ayr educen suv elocidad,
cuando llegan a aguas menos p rofundas, o casio-
nando que las crestas de las o las, inicialmente rec-
tas, se inclinen hacia los promontorios.

tiempo: (pag. 314) variaciones a co rto plazo en los
fenomenos que suceden en la atmdsfera, que inter-
actuan y afectan el entorno de la vida en la Tierra.

meteorizacion: (pag. 164) proceso quimico o mecénico
que rompe y modifica las rocas que se hallan sobre
o cerca de la superficie terrestre; su velocidad se ve
influida p or factores c omo l a pre cipitacién y la
temperatura.

pozo: (pag. 263) hoyo profundo perforado o excavado
en el suelo pa ra alcanzar un dep dsito de agua
subterranea.

humedal: (pag. 240) toda drea, como un pa ntano o
una ciénaga, q ue s e enc uentra c ubierta de agua
gran parte del afio y que alberga especies especifi-
cas de plantas.

indice de sensacion térmica: (pag. 365) indice q ue
toma en cuenta el efecto del viento en la sensacién
térmica, al estima r la p érdida de calo r dela p iel
humana causada p or la co mbinacion de vien to y
aire frio.

circon: (pag. 620) mineral sumamente estable que los
cientificos usan para datar rocas antiguas.

zona: (pag. 812) nubes altas, relativamente frias y de
color claro, que se elevan y desp lazan con rapidez
en la atmosfera joviana.

zona de aeracion: (pag. 254) re gion s obre el manto
fredtico en que los materiales estan hiumedos, pero
los poros contienen principalmente aire.

zona de saturacion: (pag. 254) region profunda bajo la
superficie terrestre donde todos los poros del mate-
rial est an co mpletamente llenos co n agua
subterranea.
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Abrasion

Aperture

Italic numbers = illustration/photo  Bold numbers = vocabulary term

act = activity

A

Abrasion, 203, 233

Absolute-age dating, 601-605; den-
drochronology, 604; estimates of
Earth’s age, 620; ice cores, 604;
radioactive decay and, 601; radio-
metric dating, 602-603; relative
dating v., 589 act.; varves, 605

Absolute magnitude, 841, 842, 843,
845

Absolute zero, 289

Absorption spectrum, 835, 835 act.

Abyssal plain, 450, 451, 452

Acid-base reaction, 71-72

Acid precipitation, 166, 167, 169,
692, 745, 744-746

Acid rain. See Acid precipitation

Acid, 71-72

Active galactic nucleus (AGN), 873,
874, 875

Active solar heating, 714, 715

Activities. See Data Analysis Lab;
GeoLabs; Launch Labs; MiniLabs;
Problem-Solving Labs. See also
Foldables

Adiabatic process, 295-296

Adirondack Mountains, 573

Africa, water shortages in, 683

Agile, 768 table

Age dating. See Absolute-age dating;
Relative-age dating

Age of Dinosaurs, 594

Aggregate, 684

Agriculture, 740, 741, erosion
caused by, 202, 741; irrigation and,
694; pesticides, 741; precision
farming, 184; soil fertility, 182;
soil nutrients, 741, 741 act.; top-
soil loss and, 683; water use, 265

A-horizon, 179, 181, 183

Air mass, 316-317; arctic, 316 table,
317; climate and, 380; cold, model,
313 act.; convergence of, 299;
fronts, 322; modification of, 317;
orographic lifting of, 299; polar,

Index

316, 316 table; source regions, 316,
316 table; stability of, 298;
thunderstorm formation and, 345;
tropical, 316, 316 table

Air-mass thunderstorm, 346

Air pollution, 690-692, 743-747;
acid precipitation, 167, 692, 745-
746; from burning of fossil fuels,
283, 743; dilution of, 690; from
fires, 690; global warming and. See
Global warming; greenhouse
effect and. see Greenhouse effect;
ozone depletion and, 304, 305,
743-745; radon, 691; reducing,
746 act., 747; from volcanoes, 690

Air pressure, 290; density and, 291;
isobars, 329; measurement of, 324;
temperature and, 291, 305 act.;
units of, 290

Akari, 768 table

Albedo, 771

Albite, 88

Aldrin, Edwin “Buzz,” 770

Aleutian Islands, 482, 483

Aleutian Trench, 482

Alfisols, 181

Algae, eutrophication and, 239

Al-Idrisi, 42

Alleghenian Orogeny, 652

Alluvial fan, 237

Alps, 664

Altered hard parts, 607-608

Alternative energy resources, 714-
719; bacteria, 724; biofuels, 719;
geothermal energy, 717; hydro-
electric power, 716; milestones in
development of, 716-717; nuclear
energy, 718; ocean power, 717;
solar energy, 714-716; wind
energy, 717

Altitude, air density and, 290; cli-
mate and, 379; cloud formation
and, 300-301; Sun’s zenith and,
778; wind speed and, 293

Altocumulus, 300, 301

Altostratus, 300, 301

Aluminum, 60, 98, 100

Alvin, 407, 455

Amazonia, 627

Amazon River Basin, deforestation
of, 688 act.

American Samoan Islands, 489

Amethyst, 101

Amino acid, 634

Amniotic egg, 658

Ampere, 950 table

Amphibole, 88 table, 146 table

Amplitude, 539

Analog forecast, 331

Analysis, scientific method, 13

Ancestral Rockies, 652

Andesite, 119 table, 914 table

Andesitic magma, 112, 112 table,
115 act.,, 510

Andes Mountains, 482, 483

Andromeda galaxy, 869, 871, 872

Anemometer, 325

Aneroid barometer, 324

Angiosperm, 658

Angular unconformity, 598, 599 act.

Anhydrite, 99, 100 table

Animals: bipedal, 665; erosion
caused by, 175; in geologic time,
594, 653, 658, 665; impact on
environment, 734; as renewable
resource, 679; soil development
and, 177, 181

Anning, Mary, 592

Annular eclipse, 783

Annulus, 783

Anorthite, 88

Antarctica, ozone hole over, 304,
745; splitting of Australia from,
660

Antarctic Bottom Water, 419, 420,
427

Antarctic Intermediate Water, 419,
420

Anthracite, 711

Apatite, 91 table

Aperture, 765



Aphelion

Aphelion, 783

Apogee, 783

Apollo missions, 124, 621, 770

Appalachian Mountains, 565, 571,
572,573

Apparent magnitude, 841, 842

Aqueduct, 696

Aquiclude, 255, 256

Aquifer, 255, 695; artesian, 264, 264
act.; confined, 264, 264 act., 266;
ground subsistence and, 266;
Ogallala, 265, 266; pollution of,
266-268, 269; springs and, 257,
258; water-table, 263

Archean Eon, 591-592, 620,
624-625

Archaeologist, 586

Arctic air masses, 316 table, 317

Arctic Ocean, 411

Area, 13 table, 14

Argon, 282

Arid region, 383

Armstrong, Neil, 770

Artesian aquifer, 264, 264 act.

Artesian spring, 264

Artesian well, 264 act., 264-265,
265 act.

Asbestos, 98, 150

Ash, volcanic, 512

ASOS (Automated Surface
Observing System), 325

Asteroid, 622, 799, 816, 818

Asteroid belt, 799, 816, 818

Astrogeologist, 622

Astronaut, 760

Astronomical unit (AU), 800, 801

Astronomy, 6, 7 table, space-based,
767-769; time line of develop-
ments, 766-767; tools for study-
ing, 764-769

Astrophysics, 7 table

Aswan Dam, 228

Atlantic Ocean, 411, 656, 664

Atmosphere, 6-7, 8; air density, 290;
air mass stability, 298; carbon
cycle and, 688; clouds in. See
Clouds; composition of, 8, 166-
167, 282-283; energy transfer in,
286-288; formation of early
Earth’s, 619 act., 628-629; global
water supply and, 252 table;

humidity and, 294-296; layers of,
281 act., 284, 284 table, 285, 286;
as natural resource, 678; nitrogen
cycle and, 688; ocean interactions
with, 412; origins of oxygen in,
629-631, 687; pollution of. See Air
pollution; pressure-temperature-
density relationships, 291; temper-
ature inversions, 292; water cycle
and, 224, 303; wind in, 293

Atmospheric chemistry, 7 table

Atmospheric lifting, 299

Atmospheric pressure. See Air
pressure

Atom, 60-65

Atomic clock, 15

Atomic number, 62

Augite, 913 table

Australia, splitting of from
Antarctica, 660

Automated Surface Observing
System (ASOS), 325

Automobile, See Motor vehicles

Autonomous Benthic Explorer
(ABE), 455

Autonomous underwater vehicle,
455

Autumnal equinox, 777

Avalanche, 198

Avalonia, 651

Axis, Earth’s, 391, 775-777

Bacteria, energy from, 724; ground-
water pollution from, 241, 267; in
soil, 180, 182; increase of with
new and full moon phases, 428;
nitrogen-fixing, 688, 689; pollu-
tion-eating, 724

Ball lightning, 348

Baltica, 651

Bamboo, 679

Banded iron formation, 630, 685

Barchan dune, 205 table

Bar graph, 18, 952-953

Barometer, 324

Barred spiral galaxy, 870, 871

Barrier island, 442, 443, 443, 445

Basalt, 113, 120, 914 table

Basalt flow, 118

Basaltic magma, 112, 112 table, 510

Brahe, Tycho
Basaltic rock, 113, 115 act., 118,119
table
Base, 72
Base level, 233, 237

Basin and Range Province, 662, 663

Batholith, 514, 515,517

Bathysphere, 406

Bauxite, 100

Baymouth bar, 442, 443

Beach, 438. See also Shorelines

Bedding, 137-138, 139

Bed load, 228

Bedrock, 165, 177, 255, 684

Belt, 812

Beryllium, 122

B-horizon, 178

Bias, 13

Big Bang theory, 874, 878-880

Big Dipper, 837

Bimetallic-strip thermometer, 324

Binary star, 838, 839-840

Biochemical sedimentary rock, 142
table, 144, 914 table

Biodiesel, 719

Biofuel, 719

Biogenous sediment, 453, 454 table

Biogeochemical cycle. See Carbon
cycle; Nitrogen cycle; Water cycle

Bioluminescence, 417

Biomass, 709

Biomass fuel, 709-710, 719; biodie-
sel, 719; ethanol, 719; fecal materi-
als, 709; field crops, 709; peat, 710;
wood, 709

Bioremediation, 742

Biosphere, 9

Bipedalism, 665

Bituminous coal, 710, 711

Black hole, 851, 865, 876-877, 882

Black smoker, 452

Block, volcanic, 512

Blue jet, 348

Blueshift, 840

Bog, 240, 710

Bornite, 912 table

Bottom water, formation of, 419

Boundary mountain, 561 act., 572

Bowen,N. L., 114

Bowen’s reaction series, 114-115,
117, 147

Brahe, Tycho, 800
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Breaker

Breaker, 422

Breakwater, 444

Breccia, 124, 141, 772

Bronze, 98

Buffy, 817, 817 table

Buildings, energy efficient, 725 act.
Burgess Shale, 592

Bushveldt Complex, 685

C

C-14. See Carbon-14

Calcite, 88 table, 91 table, 94, 98,
121, 146 table,166, 259-262

Calcium feldspar, 113

Caldera, 505, 505 act.

California Water Project, 696

Callisto, 812

Cambrian explosion, 653

Cambrian Period, 591, 648, 653

Canadian Shield, 625

Candela, 950 table

Canis Major dwarf galaxy, 872

Capillary water, 254

Carbon-14, 603

Carbonate, 98, 100 table, 140, 142
table, 144

Carbon cycle, 283, 688, 688 act., 689

Carbon dating. See Radiocarbon
dating

Carbon dioxide, atmospheric, 282,
283; carbon cycle and, 412, 688,
689; chemical weathering and,
167, 259; global warming and,
394-395, 396, 743; greenhouse
effect and, 393; ocean as reservoir
of, 412; carbonic acid, 72, 167,
259-261

Carboniferous Period, 591, 594,
648, 654

Careers in Earth Science, archaeolo-
gist, 586; astronaut, 760; cartogra-
pher, 31, 44; climatologist, 377;
computer programmer, 874; envi-
ronmental consultant, 721; envi-
ronmental technician, 674;
geochemist technician, 240; geolo-
gist, 56; glaciologist, 160; hurri-
cane hunter, 360; hydrogeologist,
266; hydrologist, 750; landscaper,
177; lapidary, 90; marine geolo-
gist, 449, 475; marine scientist,

Index

278; materials engineer, 680;
meteorologist, 316; oceanogra-
pher, 408; paleoecologist, 652;
petroleum geologist, 600; petrolo-
gist, 117, 568; planetary geologist,
622; planetologist, 798; sedimen-
tologist, 138; space engineer, 765;
spectroscopist, 845; speliologist, 2;
volcanologist, 464; weather
observer, 298

Carruthers, George, 15

Carrying capacity (stream), 229

Carrying capacity (population), 735

Cartographer, 31, 468

Cartography, 30. See also
Mapmaking; Maps

Cascade Mountains, 662

Cassini, 768, 812, 813, 820

Cast, 608

Cause and effect, 895

Cave, 260; limestone, 72, 259-260;
Mammoth Cave, Kentucky, 261;
Naica Cave, Mexico, 102; stalactite
and stalagmite formations,
261-262

Celsius (°C) scale, 15, 289, 324, 950

Cementation, 137

Cenozoic Era, 591, 593-594; cooling
during, 660-661; day length in,
652 act.; life-forms of, 660, 665;
Miocene warming, 661; moun-
tain-building events, 662, 663, 664

Center of mass, 803

Centimeter (cm), 13-15, 13 table, 15

Cepheid variable, 861, 867

Ceres, 632, 816

Chalcedony, 93

Chalcopyrite, 912 table

Chalk, formation of, 437 act.

Challenger, 406

Chandra X-Ray Telescope, 769, 793

Changes of state, 75

Chaos theory, weather forecasting
and, 333

Charon, 817, 818

Chemical bond, 67; covalent, 66, 68;
ionic, 68; metallic, 68, 69

Chemical equation, 70

Chemical formula, 66-68, 70 act.

Chemical precipitation, 685

Chemical reaction, 70

Climatic change

Chemical sedimentary rock, 142
table, 143, 914 table

Chemical weathering, 134, 166-167,
168

Chert, 144, 685

CHIPSat, 768 table

Chlorofluorocarbon (CFC), 283,
304, 745, 747

C-horizon, 178

Chromite, 912 table

Chromium, 685

Chromosphere, 831

Cinder cone, 499 act. volcano, 506
table, 507

Circle graph, 18, 953

Circum-Pacific Belt, 501, 544

Circumpolar constellation, 837

Cirque, 209

Cirque lake, 212, 238

Cirrocumulus, 300

Cirrostratus, 300, 301

Cirrus, 300, 301

Clack, Jenny, 593

Clastic, 134

Clastic sedimentary rock, 134, 141,
142 table, 914 table

Clay, 183

Clean Air Act of 1972, 746 act.

Clean Water Act of 1972, 750

Clear-cutting, 739

Cleavage, 92, 92 act., 912-913 table

Clementine, 770

Climate, 314, 376-380; air mass
movements and, 380; evidence of
continental drift from, 471; gla-
ciers and, 208; Koppen classifica-
tion system, 375 act., 381, 382,
383-385; latitude and, 378; mass
movements and, 194; microcli-
mates, 385-386, 397 act.; normals,
377, 377 act.; rate of weathering
and, 168-169; soil development
and, 179; topographic effects on,
379; weather v., 314

Climate model, 751

Climatic change, 387-392, 393-395;
Cenozoic Era changes, 660-661;
Earth’s orbit and, 390; Earth’s tilt
and, 391; Earth’s wobble and, 391;
El Nifo, 388-389; global warm-
ing, 393-395, 396; greenhouse



Climatologist

effect, 393, 394 act.; human causes
of, 393-395; ice ages, 387; seasons,
388; solar activity and, 390; volca-
nic activity and, 392, 512

Climatologist, 377

Climatology, 7 table, 376

Closed universe, 879

Cloud, formation of, 281 act., 297~
299; model coverage, 375 act.; pre-
cipitation from, 302; types of,
300-301

Cluster, star, 838, 839

Coal, 710, 711, 746, 747, 914 table;
deposits of and continental drift,
471; formation of in
Carboniferous, 654; geographic
distribution of, 680

Coalescence, 302

Coarse-grained clastic sedimentary
rocks, 141, 142 table

Coastline. See Shoreline

Coast Range Batholith, 515

Cogeneration, 723

Cold front, 322

Cold-front thunderstorm, 346

Cold wave, 364

Colima Volcano, 510

Color, mineral characteristics, 93,
912-913 table; soil, 183

Colorado River Compact, 698

Columbia River Basalt, 504

Comet, 408, 799, 819

Communication, 17; graphs, 18; lab
reports, 17; models, 18-19; pre-
cise, 5 act.

Compaction, sediment, 137

Comparisons, making, 891

Composite volcano, 499 act., 506
table, 507

Compound, 66; bonds in, 67-68, 69;
chemical reactions form, 70, 70 act.

Compression, 528, 531

Compressive force, 567

Computer, oceanography and, 406,
407

Computer programmer, 874

Condensation, 75, 295-296

Condensation nuclei, 297

Conduction, 286, 288

Conduit, 505

Confined aquifer, 264, 264 act., 266

Conglomerate, 141, 914 table

Conic projection, 35, 39 table

Conservation of energy, 75

Constant, 12

Constellation, 837 —838

Consumer, 708

Contact metamorphism, 148, 149

Continental climate, 382, 384

Continental-continental plate
boundary, 484, 570

Continental crust, 8, 478, 482, 624;
density of, 561 act., 563; displace-
ment of mantle by, 561 act.,
562-566

Continental drift, 469-471; early
observations of, 468; evidence
supporting, 469-471; rejection of,
472; seafloor spreading theory
and, 479

Continental glacier, 207, 208

Continental margin, 437 act., 447-
449, 449 qct.

Continental polar (cP) air mass,
316, 316 table, 353

Continental rise, 449

Continental shelf, 447-448

Continental slope, 448

Continental tropical (cT) air mass,
316, 316 table

Continent. See also Continental
drift; Cenozoic Era collisions of,
664; collisions of, model, 653 act.;
early observations of drifting of,
468; growth of during
Precambrian, 625, 626, 627, 639
act.; microcontinents, 624-625,
639 act.; setting of during
Paleozoic, 648

Continuous spectrum, 835

Contour interval, 36

Contour line, 36

Control, 12

Convection, 286, 288; plate move-
ment and, 486-487; transfer of
Sun’s energy by, 834

Convection cell, 347

Convection current, 288, 486-487

Convergence, 299

Convergent boundary, 480, 482, 483
table, 484; mantle convection and,
487; mountain-building events at,
567-570; volcanism, 500, 501

Cumulus

Convergent volcanism, 500, 501

Coordinates, locating places with,
32

Copernicus, Nicolaus, 800

Copper, 99, 150, 680, 912 table

Coprolite, 608

Coral reef, 650

Cordilleran Orogeny, 657

Core, Earth’s, 8, 536, 619 act.

Coriolis effect, 318, 319, 323, 425,
426,775

Corona, 831

Coronal hole, 833

Coronal mass ejection, 852

Correlation, 599, 600, 608

Corundum, 91 table, 913 table

Cosmic background radiation, 878

Cosmology, 876-879; abundance of
elements in universe, 65; age of
universe, 876; Big Bang theory,
872, 876-877; contents of uni-
verse, 879; expansion of universe,
871 act., 871-872, 876-877, 878

Covalent bond, 67, 68, 69, 72

Crater (volcanic), 505, 505 act.

Craton, 625

Creep, 195

Crest, 421, 423

Cretaceous Period, 591, 655,
657-659

Crop, fuels from, 709, 719. See also
Agriculture

Cross-bedding, 138, 139

Cross-cutting relationship. See
Principle of cross-cutting
relationships

Crude oil, 712. See also Petroleum

Crust, Earth’s, 8. See also
Continental crust; Oceanic crust;
age of, 490-491 act.; density of,
619 act.; elements in, 65; forma-
tion of early Earth’s, 623-624; min-
erals in, 86; natural resources
from, 682-686

Cryosphere, 5, 8

Crystal, 73, 89-90

Crystalline structure, 73, 86-87

Crystallization, fractional. See
Fractional crystallization

Cumulonimbus, 300, 301

Cumulus, 300, 301
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Curiosity

Curiosity, 768

Cyanobacteria, 629, 631-633, 635
See also Bacteria

Cycad, 658

Cyclone. See Tropical cyclone

Dam, 696, 716

Dark energy, 879

Dark matter, 870, 879

Data Analysis Labs. See also
GeoLabs; Launch Labs; MiniLabs;
Problem-Solving Labs; Clean Air
Act 0f 1972 and pollution emis-
sions, 746 act.; day length in dif-
ferent geologic eras, 652 act.;
earthquake epicenters, 543 act.;
element identification by spectral
lines, 835 act.; energy resources
and home heating, 722 act.;
graphs help interpret data, 18 act.;
heat waves, 364 act.; mineral iden-
tification chart, 94 act.; normal
average temperatures, 377 act.;
radioactivity in ice cores, 208 act.;
soil texture, 182 act.; tidal data,
423 act.; zones of volcanism and
lava production, 501 act.

Day length, 652 act., 775

Debate skills, 899

Debris, 799

Deccan Traps, 504

Deep-sea mud, 453

Deep-sea trench, 449, 451, 474, 482

Deepwater mass, 419, 420

Deflation, 202-203

Deflation blowout, 202

Deforestation, 395, 688 act., 709, 739

Degrees north latitude, 30

Degrees of longitude, 31, 32

Degrees south latitude, 30

Deimos, 808

Delta, 173, 236

Dendrochronology, 604

Density, 13 table, 15; differentiation
of Earth’s layers (zones) and, 619
act., 623-624; mantle displace-
ment and, 561 act.; mineral iden-
tification by, 95; pressure and
temperature of air and, 291; of
seawater, 417; of universe, 877

958 Index

Density current, 427

Density-dependent factor, 736

Density-independent factor, 736

Deoxyribonucleic acid. See DNA
(deoxyribonucleic acid)

Dependent variable, 12

Deposition, 136, 136 act., 171, 205,
210, 236

Depression contour line, 37

Desalination, 697

Desertification, 683

Desert pavement, 203

Desert, 383

Development, environmental
impact of, 739, 741 act.

Devonian Period, 591, 648,
653-654

Devonian Period extinction, 653

Dew point, 295, 295 act.

Diamond, 91 table, 101, 123, 680

Differentiation, 623-624

Digital forecast, 331

Dike, 514, 516

Dinosaur dig, 666

Dinosaur, 589 act., 594, 658, 659;
fossils of, 666, 667 act.; original
preservation of tissue of, 607, 610

Diorite, 118, 914 table

Disaster zone, mapping, 47

Discharge, 228, 229

Disconformity, 598

Disklike galaxy, 867

Divergent boundary, 480, 481, 481
act.; mountain building and, 571-
573; volcanism along, 500, 502

Divergent volcanism, 500, 502

Divide, 227

DNA (deoxyribonucleic acid), 635

Dolomite, 98, 100 table, 146 table

Doppler effect, 327, 840

Doppler shift, 840

Doppler weather radar, 327

Double refraction, 94 table

Downburst, 351

Downdraft, 347, 249, 351

Drawdown, 263

Drinking water, safe, 242, 269, 694

Drought, 362

Drumlin, 210, 211

Dry adiabatic lapse rate, 296

Dry climate, 382, 383

Earthquake hazard

Dune, 204, 205 table

Dust, 283, 690, 745

Dust Bowl, 202

Dust storm, 202

Dwarf elliptical galaxy, 867
Dwarf planet, 816, 817
Dwarf spheroid galaxy, 868

Earth, 798 table, 803, 808. See also
Sun-Earth-Moon system; age of,
620-621; atmosphere of. See
Atmosphere; composition of, 536;
core of, 8, 536, 619 act.; crust, for-
mation of, 623. See also Crust;
early. See Precambrian Earth; four
systems of, 8-9; history-shaping
events, 611 act.; imaging interior
of, 538; imbalanced solar heating
of, 314-315, 315 act.; internal
structure of, 536, 537; magnetic
field of, 476-477; mantle of. See
Mantle; ocean coverage, 405 act.;
orbit of, 390, 776; physical data
on, 915 table; physiographic map
of, 906-907; Proterozoic life on,
633-635, 634 table; rotation of on
axis, 775; seismic evidence of inte-
rior of, 536, 537, 538; tilt of axis,
391, 776; topography of, 562-563;
wobble of, 391

Earthquake, 528-551; belts of activ-
ity, 543-544; causes of, 527 act.,
528-529; depth of focus of, 541-
542; distance to, determine, 542;
epicenter of, 533, 542, 543 act.;
faults and, 530-531; focus of, 533;
forecasting, 549-551; global distri-
bution of, 543-544; intensity of,
541, 541 act.; learning from past
earthquakes, 552; location of,
determine, 542, 543, 553 act.;
magnitude of, 539; measurement
of, 534-535; modified Mercalli
scale for, 540-541, 541 act.;
Richter scale for, 539; structural
damage caused by, 545-546; time
line of major, 530-531; time of,
determine, 543; travel-time
curves, 535, 542, 543; tsunamis
from, 548; waves from, 532-533

Earthquake hazard, 545-548;



Earthquake-recurrence rate

landslides, 547; soil liquefaction,
547; structural damage, 545-546;
tsunamis, 548

Earthquake-recurrence rate, 550

Earthquake scale, modified
Mercalli, 540 table, 540-541;
moment magnitude, 540; Richter
scale, 539

Earth science, areas of specializa-
tion, 6-7; major events in, 14-15;
subspecialties, 7 table

Earth Science & Society, drinking
water, shortage of safe, 242; global
warming, effects on arctic, 396;
La Conchita landslide, 213; non-
sustainable use of freshwater
resources, 698; San Francisco
earthquake (1906), 552; weather
forecasting, precision of and chaos
theory, 333

Earth Science & Technology, black
holes, 880; disaster zones, map-
ping, 47; Earth’s past climate, cli-
mate change, measuring and
modeling, 610, 751; liquid crystal
displays (LCDs), 76; microenvi-
ronments on Mars, 638; precision
farming, 184; solar storms, affect
on technology, 852; water on plan-
ets, gathering evidence of, 820

Earth Science & the Environment,
bacterial counts and moon phases,
428; drinking water, ensuring
safety of, 269; bacteria, 724; moon
rocks, 124; ozone layer recovery,
304; pollution-eating bacteria,
724; Vailulu'u Seamount, 489

Earthworm, 740

Eccentricity, 801, 801 act.

Echo sounding, 473

Eclipse, lunar, 784; solar, 781-783,
782 act.

Ecliptic plane, 776

Ecosystem, main energy source, 708

Ediacaran biota, 636-637

Ediacaran Period, 591, 593,
636-637

Effervescence, 94 table

Egg, amniotic, 658

Einstein, Albert, 834

Ejecta, 771

Elastic deformation, 529

Elastic-rebound theory, 552

Electric current, 950 table

Electricity, home heating by, 722
act.; from photovoltaic cells, 716

Electromagnetic radiation, 764-765

Electromagnetic spectrum, 764-765

Electrometeor, 314

Electron, 61; energy levels, 63;
valence, 64

Element, 60; abundance of, 65;
atomic number, 62; identify by
spectral lines, 835 act.; identify
classroom, 62 act.; isotopes,
62-63; mass number, 62; periodic
table of, 61; in Sun, 836; spectral
lines, 835 act.; stellar, 853 act.
symbols for, 61

Elevation, 36-37, 37 act.

Ellipse, 800

Elliptical galaxy, 868, 869

Elliptical orbit, 801, 801 act.

El Nifo, 388-389, 407, 412

Emerald, 101

Emergent coast, 446, 456-457 act.

Emission spectrum, 835

Enceladus, 813, 820

Endeavour, 43

Energy. See also Energy resources;
conservation of, 395; law of con-
servation of, 75; solar, 678, 708,
714-715, 717, 834; source of,
identify, 707 act.

Energy efficiency, 721-723, 725 act.

Energy level, electron, 63

Energy resources, 708-723. See also
Natural resources; alternative, 707
act., 714-719; biomass fuels, 709-
710; energy efficiency and, 721-
723,725 act.; fossil fuels, 710-713;
global use of, 720; energy produc-
ing bacteria, 724; home heating
with, 722 act.; light energy, 708;
solar energy, 714-715, 717; source
of, identify, 707 act.; sustainable
energy, 723

Enhanced Fujita Tornado Damage
scale, 353

Enterococci, 428

Environmental chemistry, 7 table

Environmental consultant, 721

Environmental science, 7

Environmental soil science, 7 table

Expeditions

Environmental technician, 674

Environment, human impact on,
734. See also Earth Science and
the Environment

Enzyme, 635

Eocene Epoch, 591, 660, 665

Eon, 591, 592

Epicenter, 533; global distribution
of, 543-544; locating, 535, 542,
543 act., 553 act.

Epicentral distance, 542, 553 act.

Epoch, 591, 593

Equator, 30; solar radiation reach-
ing, 315, 315 act.

Equinox, 777

Era, 591, 593

Eris, 816, 817, 817 table, 818

Erosion, 171-175; abrasion, 203;
agents, 135; deflation, 202-203;
deforestation and, 739; glacial,
174, 209; gravity and, 171; gully,
172; by plants and animals, 175;
rill, 172; sediment removal, 135;
shorelines and, 173, 439-441;
of topsoil, 683, 739, 742; 172 act.,
172-173; 174, 201-204

Esker, 210, 211

Essen, Louis, 14

Estuary, 414

Ethanol, 719

Eukaryote, 635, 636

Eukaryotic cell, 635

Europa, 812, 820

Europa Jupiter System Mission
(EJSM), 820

Eutrophication, 239

Evaporation, 74, 75; minerals
formed from, 89, 143, 650; water
cycle, 224, 303

Evaporite, 89, 143, 650

Evolution, 606. See also Life, origins
of

Exfoliation, 165

Exosphere, 284 table, 285, 286

Expansion constant. See Hubble
constant (H)

Expeditions, Appalachian Trail, 577;
deep ocean floor survey, 455;
dinosaur dig, 666; Hawaiian
Volcano Observatory (HVO), 518;
Naica Cave in Mexico, 102;
Central Park rocks, 152; storm
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Experimentation

spotters, 366; weightlessness,
effect on astronauts, 785

Experimentation, 12. See also Data
Analysis Labs; GeoLabs; Launch
Labs; MiniLabs; Problem-Solving
Labs

Exponential growth, 735

Extinction events, 594, 653, 654, 659

Extraterrestrial life, 632, 638

Extrusive rock, 118, 119-120, 964
table

Eye (hurricane), 356

Eyewall, 356, 358

Fahrenheit (°F) scale, 289, 324, 950

Failure, 529

Fault, 530-531; cross-cutting rela-
tionships and, 597 579 act.; move-
ment along, 467 act.; normal, 530;
reverse, 530; strike-slip, 531; types
of, 527 act., 531 table

Fault-block mountain, 574, 578-579
act.

Fecal material, energy from, 709

Feldspar, 88 table, 96; Bowen’s reac-
tion series, 115; Mohs scale of
hardness, 91 table; plagioclase, 88,
118, 119 table, 913 table; potas-
sium, 113, 117, 118, 119 table, 913
table ; silicate structure and, 96;
thin sections of, 121

Fertilizer, 182, 239

Fetch, 422

Field crop, energy from, 709

Field guide to minerals, 103 act.

Fine-grained sedimentary rock, 143
table, 142

Fire, air pollution from, 690

Firework, 99

First aid, 954 table

First law of planetary motion, 800

First law of thermodynamics, 75

First quarter moon, 778, 779

Fission, 834

Fissure, 504

Fitz, Ella Eliza, 43

Fjord, 445

Flat universe, 877

Flint, 93

Float, 406, 407

Index

Flood, 230-231, 359, 361, 362 act.

Flood basalt, 504

Floodplain, 230

Flood stage, 230

Flood warning system, 231

Flowering plant, 658

Flow, 196

Fluorescence, 94 table

Fluorite, 91 table, 94 table, 913 table

Focus (earthquake), 533, 541-542

Foldables, atmosphere, formation
of, 619 act.; atmosphere, layers of,
281 act.; Earth’s systems, 5 act.;
external processes that shape
Earth, 193 act.; faults, 527 act.;
fronts, 313 act.; galaxies, 859 act.;
igneous rocks, 111 act.; Koppen
classification system, 375 act.; life
forms of Paleozoic Era, 647 act.;
lunar phases, 763 act.; mapping
technologies, 29 act.; mineral
identification, 85 act.; mountain-
building processes, 561 act.; plan-
ets in solar system, 795 act.; plate
boundaries, 467 act.; relative v.
absolute dating, 589 act.; renew-
able v. nonrenewable resources,
677 act.; rock cycle, 133 act.; sea-
floor features, 437 act.; states of
matter, 59 act.; stream develop-
ment, 223 act.; thunderstorms,
343 act.; volcano classification,
499 act.; water pollution, 733 act.;
water supply, threats to, 251 act.;
wave characteristics, 405 act.;
weathering, 163 act.

Foliated, 146

Foliated metamorphic rock, 146, 147

Fool’s gold. See Pyrite

Foraminifera, 610

Forecast, weather. See Weather
forecasts

Forest, deforestation and. See
Deforestation; loss of Amazon
River Basin, 688 act.; as renewable
resource, 679

Forest fire, 690

Forestry, 739. See also Deforestation

Fortified cereal, metals in, 59 act.

Fossil, 140, 606-609; altered hard
parts, 607-608; casts, 608; correla-
tion of in rock formations, 600,

Fusion

606; dinosaur, 666, 667 act.; of
earliest life-forms, 592; evidence
of continental drift and, 470; evi-
dence of evolution in, 606; forma-
tion of, 140, 589 act.; fossil
footprints, 133 act.; of humanlike
primates, 665; index, 609; mineral
replacement, 607; molds, 608;
original preservation, 607; recrys-
tallization, 608; time line of dis-
coveries and technologies,
592-593; trace, 608

Fossil fuel, 710-713; coal, 710, 711,
746, 747, 964 table; conservation,
719-720, global consumption
rates, 720; limits on availability of,
680, 714, 720; natural gas, 710,
712; oil (petroleum), 710, 712 act.,
712-713; pollution from, 167, 283,
394, 688, 689

Foucault pendulum, 775

Fractional crystallization, 115, 116,
117

Fractional scale (maps), 39, 40

Fracture, 92 act., 93, 912-913 table

Fracture zone, 450

Freeze-dried food, 9

Frequency, 764-765, 772-773

Freshwater resource, 693, 694-696;
conservation of, 748; daily water
usage, 699 act.; distribution of,
252 table, 694; global consump-
tion rates, 695; management of,
695-696; percent of water on
Earth, 409; pollution of, 733 act.,
749, 752-753 act.; properties of
water and, 693-694; reducing pol-
lution of, 750; shortages of, 694,
698; threats to, 265-268

Freshwater wetland, 240-241

Frog populations, 862

Frontal thunderstorm, 346

Front, 313 act., 322

Frost wedging, 164

Fuel, 709. See also Alternative
energy sources; Fossil fuels

Fujita, Theodore, 353

Full moon, 779

Funnel cloud. See Tornadoes

Fusion, 834, 847, 848



Gabbro

G

Gabbro, 118, 914 table

Gagarin, Yuri, 770

Galactic disk, 863

Galactic nucleus, 864

Galaxy, 869-873; active galactic
nucleus (AGN), 875, 877;
Andromeda, 869, 871, 872; black
holes in, 865; classification of, 868,
870, 881 act.; clusters of, 870-872,
883; dark matter in, 870; discovery
of, 869; disklike, 870; dwarf ellipti-
cals, 869; dwarf spheroid, 870;
elliptical, 870, 871; galactic groups,
871, 872; irregular, 871, 872; Local
Group of galaxies, 871, 872; lumi-
nosities of, 870; masses of various,
869; Milky Way. See Milky Way;
radio, 875; redshift of, 873, 874;
Sombrero, 865, 867; spiral, 871;
types of, 870-872, 883 act.

Galaxy clusters, 871

Galena, 150, 912 table

Galex, 768 table

Galileo, 811, 812, 820

Galileo, Galilei, 802

Gamma ray, 764, 767

Ganymede, 812, 820

Garnet, 88 table, 913 table

Gas, 74; changes of state, 75; pres-
sure-temperature-density relation-
ships, 291, 305 act.

Gas giant, 798, 803, 811-815. See
also specific planets

Gastrolith, 608

Gem(stone), 101, 680

Geocentric model of solar system,
799

Geochemical cycle. See Carbon
cycle; Nitrogen cycle; Water cycle

Geochemistry, 7 table

Geochemist technician, 240

Geographic Information System
(GIS), 44, 46, 47, 184

GeoLabs, coastal landforms, 456—
457 act.; crystal formation, 125
act.; daily water usage, 699 act.;
dinosaur fossils, 667 act.; earth-
quake epicenter, 553 act.; Earth-
shaping events, 611 act.;
energy-efficient building design,

725 act.; galaxy classification, 883
act.; groundwater pollution, 270-
271 act.; landslide mapping, 214-
215 act.; map profile, 578-579
act.; measurement and SI units, 21
act.; microclimates, 397 act.; min-
eral field guide, 103 act.; Moon,
relative dating of features on, 786-
787 act.; plate boundaries and iso-
chrons, 490-491 act.; precipitate
salts, 77 act.; pressure-temperature
relationships, 305 act.; sedimen-
tary v. metamorphic rock, 153
act.; solar system, scale model of,
821 act.; stream velocity, 243 act.;
topographic maps, 48 act.; tropical
cyclone, path of, 367 act.; volcano,
evaluate safety of, 519 act.; water
masses, 429 act.; water pollution,
sources of, 752-753 act.; weather-
ing, 185 act.; weather maps, 334-
335 act.

Geologic map, 38, 39 table

Geologic time scale, 590, 591, 592-
594. See also specific eras and
periods; Earth-shaping events
during, 611 act.; eons, 592;
epochs, 593; eras, 593; life,
appearance of, 592; life-forms,
succession of, 594; periods, 593

Geologist, 56

Geology, 7, 7 table

Geomagnetic time scale, 476

Geosphere, 8

Geothermal energy, 717

Geothermal gradient, 113

Geyser, 258

Gibbs Fracture Zone, 484 act.

Glacial erosion, 174, 209

Glacial lake, 212

Glacial till, 210

Glacier, 207-212; continental, 207,
208; dating from ice cores from,
208 act., 604; deposition by, 136,
174,210, 210 act., 211, 212; distri-
bution of, 207; erosion by, 135,
174, 209; evidence of continental
drift and, 471; formation of, 207;
global water supply and, 252 table;
ice ages and, 661; movement of,
208, 209; sea level variation and,
410; valley, 207, 208

Groundwater

Glacier National Park, 629

Glaciologist, 160

Glass, 73

Global Positioning System (GPS),
44, 45,47, 184, 326, 551

Global warming, 393-395, 396, 445,
743-744, 751

Global wind system, 318-321

Globular star cluster, 838, 863

Gneiss, 146 table, 147, 914 table

Gnomonic projection, 35

Gold, 91, 95, 121, 149, 150, 680,
685, 912 table

Gondwana, 652

Government-protected land, 682

GPS. See Global Positioning System
(GPS)

GPS receiver, 44, 45

Graded bedding, 138

Gradient, measure, 37 act.

Grand Canyon, 237, 590, 596, 599

Grand Coulee Dam, 716

Grand Staircase, 599

Grand Tetons, 574, 578-579 act.

Granite, 113, 118, 121, 123, 624,914
table

Granitic rock, 118, 119 table

Graph, 18, 951-953; bar, 18, 952—
953; circle, 18, 953; line, 18, 901-
902; make and use, 18 act.

Graphic (map) scale, 39, 40

Graphic organizer, 898

Graphite, 150, 912 table

Gravitational contraction, 621

Gravitational force, 14

Gravitational water, 254

Gravity, erosion and deposition and,
135, 171; law of universal gravita-
tion, 802; mass movements and,
194; planetary motion and, 802-
803; stream formation and, 233

Great Plains, 180, 265; deflation
affecting, 202

Greenhouse, effect, 393, 394 act,
807; gases, 744,

Green River Formation, 713

Grenville orogeny, 626

Groin, 444

Ground subsidence, 266

Groundwater, 251-268, 695; capil-
lary, 254; deposition of calcite by,
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Gully

261-262; dissolution of limestone
by, 259-261; drawdown of, 263;
drinking water safety and, 269;
gravitational, 254; infiltration of
precipitation, 253; movement of,
255; overpumping of, 266; pollu-
tion of, 266, 267, 268, 270-271
act., 749; protection and restora-
tion of, 268; recharge of, 263;
springs, 256, 257, 258; storage of,
251 act., 253; threats to, 265-268;
water table and, 254; wells, 263-
265, 264 act., 265 act.; zone of sat-
uration and, 254

Gully, 172

Gully erosion, 172

Gunpowder, 99

Guyot, 450, 452

Gypsum, 91 table, 650

Gyre, 425-426

Hachure, 37

Hadean Eon, 591-592, 620

Hail, 301, 302, 351

Half Dome (Yosemite National
Park), 165

Half-life, 602, 603, 603 table

Halide, 99, 100 table

Halite, 77 act., 85 act., 90, 92, 99

Halley’s comet, 819

Halo, 863, 865

Hanging valleys, 209

Hardness, 91, 912-913 table

Hard water, 262, 695 act.

Haumea, 816, 817, 817 table

Hawaiian-Emperor Volcanic Chain,
503

Hawaiian Volcano Observatory
(HVO), 518

Headlands, 439

Headward erosion, 232

Headwaters, 232

Heat, latent, 295, 345, 356; from radi-
ation on Precambrian Earth, 621;
thermal energy and, 289, 707 act.

Heat index, 363, 363 table

Heating oil, home-heating from, 722
act.

Heliocentric model of solar system,
800-802

Index

Helium, 65, 282, 836

Hematite, 93, 99, 100, 166, 684, 912
table

Hercules, 837

Hertzsprung-Russell (H-R) diagram,
845, 845 table

Hess, Harry, 15

Heterogeneous mixtures, 71

High clouds, 300, 301

High-grade metamorphism, 148

Highland climate, 385

Highlands, lunar, 771, 772

High Plains aquifer, 265, 266

High-pressure systems, 323

Himalayas, 483, 484, 566, 570, 664

Holocene Epoch, 591, 593, 660

Homo sapiens, 665

Homogeneous mixtures, 71

Hoover Dam, 716

Horizon, soil, 178, 181, 182 act.

Hornblende, 913 table

Horns, 209

Horse latitudes, 320

Hot spot, 502-504

Hot spring, 258

H-R diagram. See Hertzsprung-
Russell (H-R) diagram

Hubble constant (H), 874, 874 act.,
878

Hubble, Edwin, 869, 870

Hubble’s law, 874

Hubble Space Telescope (HST), 15,
768,769, 793, 874, 878

Humans, emergence of in Cenozoic
Era, 665; erosion from activities of,
175; impact on environment, 734,
737-739, 740, 741-742, 893-897;
mass movements and, 199-200;
population growth and, 736; prehis-
toric migrations of, 665

Human spaceflight, 769

Humidity, 294, 295, 294 act.

Humid subtropical climate, 384

Hurricane, 355-360. See also Tropical
cyclones; classification of severity of,
358; damage caused by, 359; distri-
bution of, 355; formation of, 356,
357; movement of, 358; safety and,
360; shorelines, affect of on, 443;
stages of, 356, 358; storm surges and
winds from, 359; tracking, 367 act.

Igneous rock

Hurricane advisory, 360

Hurricane hunter, 360

Hurricane Katrina, 229; mapping of
disaster area, 47

Hutton, James, 595

Huygens, 813

Hybrid car, 717,722

Hydrocarbon, 709

Hydroelectric power, 716

Hydrogen, abundance of, 65; atmo-
spheric, 282; fusion of, 834, 847,
848; liquid metallic, 812; in spiral
arms of Milky Way, 862; in Sun, 836

Hydrogen bond, 693

Hydrogeneous sediment, 454, 454
table

Hydrogeologist, 266, 269

Hydrologic cycle. See Water cycle

Hydrologist, 750

Hydrometeor, 314

Hydrosphere, 8, 252, 252 table

Hydrostatic equilibrium, 847

Hydrothermal fluid, metallic ores
from, 685

Hydrothermal metamorphism, 148,
149

Hydrothermal vent, 452, 455, 634
table, 635

Hygrometer, 325

Hypothesis, 10

Ice, density of, 694; mechanical
weathering and, 164; thinning of
sea, 396

Ice age, 387, 391, 661

Ice cap, 252 table, 810

Ice core, 208 act., 604

Ida, 818

Igneous intrusion, 121

Igneous rock, 112-123, 914 table;
Bowen’s reaction series and, 114~
115; compare, 115 act.; construc-
tion uses, 123; extrusive, 118,
119-120, 914 table; formation of,
112-115, 116, 117; fractional crys-
tallization and, 115, 116, 117, 125
act.; intrusive, 118, 119-120, 914
table; mineral identification of,
111 act., 118, 119; act., 122 act.;
ores from, 685; texture of, 119-



Impact crater

120; thin sections of, 120-121;
types of, 111 act.; vein deposits of,
122; weathering of, 169

Impact crater, 771

Impact theory of Moon formation,
774

Inclusion. See Principle of
Inclusions

Independent variable, 12

Index contour, 37

Index fossil, 609

Indian Ocean, 411

Indian Ocean gyre, 426

Indoor air pollution, 691

Industry process, improving energy
efficiency, 721; waste from, 742

Infiltration, 223 act., 225-226, 253

Information, analysis and synthesis
of, 942-943

Infrared image, weather satellites,
327

Insecticide, 741

Integral, 768 table

Intensity, earthquake, 539-541, 541
act.

Interferometry, 767

Interglacial interval, 387

Intermediate rock, 118

International Astronomical Union
(TAU), 816

International Date Line, 31, 33

International Space Station (ISS),
769, 785

International System of
Measurement. See SI units

Interstellar cloud, 796-797

Intertropical convergence zone
(ITCZ), 321

Intrusion, cross-cutting relation-
ships and, 597

Intrusive rock, 118, 119-120, 964
table

Inuit, affect of global warming on,
396

Investigations, 10, 12, Launch Labs.
See also Data Analysis Labs;
GeoLabs; MiniLabs; Problem-
Solving Labs

To, 812

Ion, 64

Ionic bond, 68, 69

Iridescence, 94 table

Iridium, 659

Iron, banded-iron formations, 630,
685; ores, 150, 685

Irregular galaxy, 871, 872

Irrigation, 269, 694

Island arc complex, 568

Isobar, 329, 331, 331 act.

Isochron, 477, 490-491 act.

Isochron map, 477, 490-491 act.

Isostasy, 563-566, 564 act., 565 act.,
566

Isostatic rebound, 564 act., 565, 565
act.

Isotherm, 329, 330

Isotope, 62-63, 610. See also
Radioactive isotopes

ITCZ. See Intertropical convergence
zone (ITCZ)

James Webb Space Telescope (JWST),
768,793

Jason/Medea, 455

Jaspar, 93

Jet stream, 321, 412

Jetty, 444

Joint, 165

Joint Oceanographic Institution
for Deep Earth Drilling
(JOIDES), 610

Judith Gap Wind Energy Center,
706-707

Jupiter, 795, 798 table, 803, 811-
812; atmosphere of, 812; evidence
of water on, 820; formation of,
798; interior of, 812; moons of,
812, 820; physical data on, 915
table; rings of, 811; rotation of,
812

Jurassic Period, 590-591, 655-656

Kame, 210, 211

Karst region, 256

Karst spring, 256

Karst topography, 261

Katmai, 503

Keck I and Keck II telescopes, 6
Kelvin (K) scale, 15, 289, 950 table

Landscaper

Kepler, 768 table

Kepler, Johannes, 800

Kepler’s laws of planetary motion,
800; first law, 800; second law,
801; third law, 801, 807 act.

Kerosene, heat from, 722 act.

Kettle, 212, 238

Key bed, 599

Kilauea, 510, 518

Kilogram (kg), 13 table, 14, 950
table

Kilometer (km), 13

Kimberlite, 123

Kinetic energy, 286, 289

Koppen classification system, 375
act., 381, 382, 383-385

Koppen, Wladimir, 381

Krakatoa, 503

KREEP rocks, 124

Kuiper Belt, 818, 861 act.

Kuiper Belt Object (KBO), 817, 818

La Nina, 389

Laboratory activities. See Data
Analysis Lab; GeoLabs; Launch
Labs; MiniLabs; Problem-Solving
Labs

Laboratory report, 17

Laboratory safety, 13, 904-905

La Brea Tar Pit, 607

Laccolith, 514, 515

La Conchita landslide (California),
213

Lagoon, 442

Lahar, 196

Lake, 238, 239, 240-241; cirque,
212, 238; distribution of world’s
water and, 252 table; eutrophica-
tion of, 239; formation of, 212,
238, 240 act.; kettle, 212, 238;
moraine-dammed, 238; oxbow,
234

Landfill, 742

Land resource, 682-686; aggregates,
684; bedrock, 684; conservation
of, 742; mining of. See Mining;
ores. See Ores; protected public
lands, 682

Landsat satellite, 41

Landscaper, 177
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Landslide

Landslide, 195, 197, 200; transport
agent, 136; from earthquakes, 547;
La Conchita landslide, 213; map-
ping, 214-215 act.

Lapidary, 90

Large Magellanic Cloud, 870

Large spiral galaxy, 867

Latent heat, 295; cyclone formation
and, 356; thunderstorm formation
and, 344

Latitude, 30-31; climate and, 378;
degrees of, 30, 31; locate places on
Earth by, 32 act.

Launch Labs, chalk formation, 436
act.; cloud cover, 374 act.; cloud
formation, 280 act.; cold air mass
formation, 312 act.; communica-
tion, precision of, 4 act.; Earth,
liquid model of early, 618 act.;
earthquakes, 526 act.; energy
resources, 706 act.; fossil foot-
prints, 132 act.; fossil formation,
588 act.; groundwater storage, 250
act.; lightning, 342 act.; magma,
movement of, 498 act.; mantle dis-
placement, 560 act.; map, create
an accurate, 28 act.; metals in for-
tified cereals, 58 act.; Milky Way,
size of, 860 act.; mineral identifi-
cation, 110 act.; mineral shapes,
85 act.; natural resources, class-
room use of, 676 act.; oceans, cov-
erage of Earth’s surface, 404 act.;
oil, storage of in rocks, 646 act.;
resources, classroom use of, 732
act.; space missions, 794 act.; Sun-
Earth-Moon system, 762 act.; sun-
spots, 828 act.; surface area and
speed of change, 162 act.; water
and mass movement, 192 act.

Laurentia, 627; Mesozoic Era oroge-
nies and, 656-657; Paleozoic Era
orogenies and, 651-652; passive
margins of, 648

Lava, 112, 118, 505. See also
Magma; formation of maria and,
773; pillow, 502, 511; production
of and zones of volcanism, 501
act.; tephra, 513

Law, 19

Law of conservation of energy, 75

Law of conservation of matter, 75,
688

Index

Law of universal gravitation, 802

LCDs. See Liquid crystal displays

LCL. See Lifted Condensation Level

Lehmann, Inge, 14

Length, SI unit, 13, 13 table, 900
table

Lesser Antilles, 568

Le Systeme International d’Unites.
See SI units

Life: Cenozoic, 660, 665; geologic
time scale and, 592, 633; mass
extinctions of, 594, 653, 654, 659;
Mesozoic, 655, 658—659; origins
of, 633-635, 634 table; Paleozoic,
652-654; Phanerozoic, 594

Lifted condensation level (LCL), 296

Light, absorption of by seawater, 417

Lightning, 343 act., 348, 349

Light-year (ly), 840

Lignite, 711

Limestone, 142 table, 914 table; cave
formation and, 72, 167, 259-260;
chemical weathering of, 166, 167;
dissolution of, 259-261; fossils in,
144; Karst topography and, 261,
metamorphism of, 147

Limiting factor, 735

Limonite, 684, 913 table

Line graph, 18, 18 act., 901-902

Liquid crystal displays (LCDs), 76

Liquid-in-glass thermometer, 324

Liquid metallic hydrogen, 812

Liquid, 74, 75

Liquid solution, 71

Liter, 13 table, 14

Lithification, 136-137

Lithium, 122

Lithometeor, 314

Living in space, 785

Local Group of galaxies, 869, 870

Loess, 206

Logging, 739. See also Deforestation

Logistic population growth, 735

Longitude, 31-32, 32 act., 34

Longitudinal dune, 205 table

Longshore bar, 440

Longshore current, 441

Longshore trough, 440

Long-term weather forecast, 332,
333

Lorenz, Edward, 333

Magsat satellite

Low cloud, 300, 301

Low-grade metamorphism, 148

Low-pressure system, 323

Luminosity, 842, 843, 868

Lunar breccia, 772

Lunar crater, 771

Lunar eclipse, 784

Lunar highland, 771, 772

Lunar month, 780

Lunar phase, 763 act., 778, 779

Lunar Prospector, 770,

Lunar Reconnaissance Orbiter
(LRO), 770, 820

Lunar rock, 124; pristine, 124

Lunar Roving Vehicle, 770

Lunar tide, 423, 424

Luster, 90

M13 galaxy, 838

MB87 galaxy, 873

Macroburst, 351

Magellan, 806, 808

Magellanic Clouds, 869, 870

Magma, 112-117. See also
Volcanism; Volcanoes; andesitic,
112, 112 table, 510; Bowen’s reac-
tion series and, 114-115; compo-
sition of, 112, 113, 509;
crystallization of minerals from,
89, 125 act.; density of, 482; for-
mation of, 112-115, 508; move-
ment of, 499 act.; partial melting
of, 114; plutons formed by, 514-
517; rhyolitic, 112, 112 table, 510;
types of, 112, 112 table, 510; vis-
cosity of, 509

Magnesium oxide, 68

Magnetic field, Earth’s, 476-477;
Sun’s, 832-833

Magnetic reversal, 476-477

Magnetism: metals in fortified cere-
als, 59 act.; as special mineral
property, 94, 94 table

Magnetite, 94 table, 99, 912 table

Magnetometer, 473, 477

Magnetosphere, 852

Magnitude, 539; absolute, 842;
apparent, 842; earthquake, 539;
temperature and, 843

Magsat satellite, 15



Main sequence

Main sequence, 844 table, 845 table,
846

Makemade, 816, 817

Mammal, 594, 658, 665

Mammoth Cave, 260

Mammoth Hot Springs, 89

Manganese, 685

Manganese nodule, 454

Mantle, 8; composition of, 536; con-
vection currents in, 487; displace-
ment of, 561 act., 563-566;
formation of, 619 act.

Map, 30-46; conic projections, 35,
39 table; coordinates, 32, 32 act.;
equator on, 30; geologic, 38, 39
table; gnomonic projections, 35,
39 table; hurricane tracking, 367
act.; International Date Line on,
31, 33; isochron, 477, 490-491
act.; legends on, 39; lines of lati-
tude, 30-31; lines of longitude,
31-32; mapping technologies, 29
act., 41-46; physiographic of
Earth, 956-957; prime meridian
on, 31; projections, 34-35, 39
table; scale on, 39-40; time zones
on, 32-33; topographic. See
Topographic maps; types of,
34-38, 39 table; weather. See
Weather maps

Map legend, 39

Mapmaking. See Cartography

Mapping technology, 29 act., 41-47;
advances in, 42-43; disaster zone
mapping, 47; Geographic
Information Systems (GIS), 44, 46,
47; Global Positioning System
(GPS), 44, 45, 47; Landsat satel-
lites, 41; SeaBeam, 43; Synthetic
Aperture Radar (SAR), 47; OSTM/
Jason-2 satellite, 42

Map profile, 578-579 act.

Map scale, 39-40

Marble, 146 table, 147, 914 table

Margin, passive, 648

Mare, 769

Maria, 771, 772,773

Mariana Islands, 482

Mariana Trench, 447, 455, 474, 482

Marine geologist, 449

Marine geology, 7 table

Mariner 10, 805

Marine scientist, 278

Marine sedimentary rock, moun-
tain-building and, 570

Marine sediment, 453 act., 453-454,
454 table

Marine west-coast climate, 384

Maritime polar (mP) air mass, 316,
316 table, 353

Maritime tropical (mT) air mass,
316, 316 table

Mars, 798 table, 803, 808-810;
atmosphere, 809; evidence of
water on, 632, 638; exploration
rovers, 808; physical data on, 915
table; tectonics, 809; tools used in
exploration of, 638

Mars Exploration Rovers, 808

Mars Express, 808

Mars Odyssey, 808

Mars Phoenix Lander, 808

Mars Reconnaissance Orbiter
(MRO), 808-809

Mars Science Laboratory (MSL),
768

Marsh, 240

Mass, of galaxies, 867; measurement
and SI units, 13, 13 table, 14, 950
table; of Milky Way, 863

Mass extinction, 594, 653, 654, 659

Massive star, life cycle of, 849-851

Mass movement, 194-200; ava-
lanches, 198; creeps, 195; factors
influencing, 193 act., 195; flows,
196; human activities contributing
to, 199; risk of, decreasing, 199;
rockfalls, 199; slides, 195, 197,
200, 213, 214-215 act., 547;
slumps, 198

Mass number, 62

Materials engineer, 680

Matter, 60; law of conservation of,
75; states of, 59 act., 73-76

Mauna Loa volcano, 506 table, 507,
510

Maunder minimum, 390

Maunder, Walter, 390

Mayon Volcano, 513

Meander, 234, 235

Measurement, 13-15, 21 act.; area,
14; density, 15; length, 13; mass,
14; units of, 13 table; volume, 14;
weight, 14

Meter

Mechanical weathering, 164-165; cli-
mate and, 168-169; pressure and,
165; rate of, 168, 170, 185 act.;
sediments produced by, 134; tem-
perature and, 164

Media source, analyze, 897

Mediterranean Belt, 501, 544

Mediterranean climate, 384

Medium-grained clastic sedimen-
tary rock, 142, 142 table

Mercator, Gerhardus, 42

Mercator projection, 34, 39 table

Mercury (element), 749

Mercury (planet), 798 table, 803,
804-806, 820, 915 table

Meridian, 31-33, 32 act., 33

Mesopause, 284

Mesosphere, 284, 284 table, 285

Mesozoic Era, 591, 593-594; day
length in, 652 act.; life-forms of,
655; mountain-building events,
656-657; Pangaea, breakup of,
655; sea-level changes during, 656;
seaways, formation of, 656

MESSENGER, 805, 820

Metallic bond, 68, 69

Metallic luster, 90, 912 table

Metallic resource, 150

Metal ore, 150

Metal, 59 act., 64, 68, 69,91, 122

Metamorphic rock, 145-148, 914
table; economic importance, 150;
foliated, 146, 147, 914 table; meta-
morphism and, 145-146, 148, 148
act., 149; nonfoliated, 146, 147,
914 table; porphyroblasts, 147;
sedimentary rocks v., 153 act.;
weathering of, 169

Metamorphism, 145-146, 148, 148
act., 149

Meteor, 818, 819

Meteorite, 408, 621, 622, 659, 818

Meteoroid, 818

Meteorological symbol, 329, 959

Meteorologist, 316

Meteorology, 6, 314-332. See also
Weather; instrumentation, 324-
328; weather forecasts, 331-332;
weather map analysis, 330, 330
act., 334-335 act.

Meteor shower, 819

Meter (m), 13, 950 table
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Mica

Mica, 88 table, 92, 98, 146 table

Microburst, 351

Microclimate, 385-386, 397 act.

Microcontinent, 624-625, 639 act.

Microgravity, effect on astronauts,
785

Microorganism, soil development
and, 180

Microwave, 878

Mid-Atlantic Ridge, 656

Mid-continent rift, 626

Middle cloud, 300, 301

Mid-ocean ridge, 450, 451, 452, 481,
481 act., 656

Mid-ocean rift, 656

Migration, oil and natural gas, 712,
712 act.

Mild climate, 382, 384

Milky Way, 862-868; center of, 863,
865; discovery of, 862-863; forma-
tion and evolution of, 867; Local
Group of galaxies and, 871, 872;
mass of, 865; shape of, 863-864;
size of, 861 act.; spiral arms of,
864, 868; stellar populations in,
866 table, 866-867

Miller, Stanley, 633-634

Millimeter (mm), 13, 13 table

Mineral, 86-95; Bowen’s reaction
series, 114-115, 117; carbonates,
98; characteristics of, 86-88;
cleavage of, 92, 92 act.; color, 93;
crystal form of, 90; density and
specific gravity, 95; from evapo-
rites, 650; fracture of, 92 act., 93;
gems, 101, 680; halides, 99; hard-
ness of, 91, 91 table; luster of, 90;
from magma, 89; melting point of
and igneous rock formation, 113;
with metallic luster, 912 table;
metamorphism of, 146; mining of,
101; native elements, 99; nonme-
tallic luster, 90, 963 table; ores,
100; oxides, 99; rock-forming, 88,
88 table; shapes of, 85 act.; sili-
cates, 96, 97, 98; from solutions,
89; special properties of, 94, 94
table; specific chemical composi-
tion of, 87-88; streak, 93; sulfates,
99; sulfides, 99; texture of, 95; uses
of, 98-99, 99-101, 100 table, 912—
913 table

Index

Mineral identification, 85 act.,
90-95, 94 act., 103 act., 111 act.

Mineral replacement, 607, 608

Mine, 101

MiniLabs. See also GeoLabs; Launch
Labs; Problem-Solving Labs; arte-
sian wells, 265 act.; calderas, 505
act.; cleavage and fracture, 92, 92
act.; continents, collision of, 653
act.; dew formation, 295 act.;
eccentricity, 801 act.; element
identification, 62 act.; erosion, 172
act.; flood conditions, 362 act.;
glacial deposition, 210 act.; green-
house effect, 394 act.; hardness of
water, 695 act.; igneous rocks, 115
act.; isostatic rebound, 565 act.;
lake formation, 240 act.; map
coordinates, 32 act.; ocean-basin
formation, 481 act.; oil migration,
712 act.; parallax, 843 act.; red bed
formation, 631 act.; relative-age
dating, 597 act.; seawater compo-
sition, 416 act.; sediment layering,
136 act.; sediment settling rates,
453 act.; seismic intensity map,
541 act.; soil nutrient loss, 741
act.; summer solstice, 776 act.;
sunlight, angle of and heating, 315
act.; universe, expansion of, 873
act.; variables, relationship
between, 12 act.

Mining, 101, 686, 737-738; pollu-
tion, 686, 737; precipitation, 738;
profits from, 630 act.; reclamation
of land damaged by, 738; surface,
737-738; underground, 738

Minute of latitude, 31

Miocene Epoch, 591, 660-661, 665

Miocene warming, 661

Mississippi River, 229

Mississippi River Delta, 236

Mississippi River watershed, 227

Mixed tide, 423

Mixture, 71

Model, 18-19; of global warming,
751

Modified Mercalli scale, 540 table,
540-541

Mohs, Friedrich, 91

Mohs scale of hardness, 91, 91 table

Moist adiabatic lapse rate, 296

Mountain building

Mold, 608

Mole, 900 table

Molecular compound, 69

Molecule, 67

Mollisol, 180

Moment magnitude scale, 540

Montreal Protocol, 304

Moon. See also Sun-Earth-Moon
system; composition, 772; explo-
rations of, 770; formation theory,
774; gravity and orbit of around
Earth, 802; history of, 621, 772-
773; interior of, 773; lunar
eclipses, 784; lunar month, 780;
moongquakes, 773; ocean tides
and, 424, 425; orbit of, 780; phases
of, 763 act., 778, 779; physical data
on, 915 table; properties of, 772,
772 table; relative dating of fea-
tures on, 786-787 act.; rocks on,
124; surface features, 771, 786—
787 act.; synchronous rotation of,
780; water on, evidence of, 820

Moon cycle. See Lunar phases

Moonquake, 773

Moraine, 210, 211

Moraine-dammed lake, 238

MOST, 768 table

Motor vehicle, energy efficiency
and, 721, 722, 747; hybrid, 717,
722; pollution from, 747

Mountain, Appalachians, 565, 571,
572, 573; boundary, 561 act.;
convergent-boundary, 567-570;
divergent-boundary, 572; erosion
of, 565; fault-block, 574, 578-579
act.; map profile of, 578-579 act.;
nonboundary, 561 act.; orogeny,
627; roots of, 564; seamounts, 450,
452, 566; uplifted, 573; weather
and, 299, 346

Mountain building, 562-574;
Appalachian Mountain case study,
571, 572, 573; Cenozoic Era
events, 662, 663, 664; continental-
continental plate convergence,
570; at convergent boundaries,
567-570; density of Earth’s crust
and, 561 act., 564; isostasy and,
563; isostatic rebound and, 564
act., 565, 565 act.; mantle dis-
placement and, 561 act.; Mesozoic



Mountain thunderstorm

Era events, 656-657; oceanic-con-
tinental plate convergence, 569;
oceanic-oceanic plate convergence
and, 568; Paleozoic Era events,
651-652; plutons and, 517;
Precambrian Era events, 626, 627

Mountain thunderstorm, 346

Mount Everest, 566

Mount Godwin Austin, 570

Mount Mazama, 502, 505

Mount Peleé, 513

Mount Pinatubo, 392, 501, 503, 512

Mount Rushmore National
Memorial, 122

Mount St. Helens, 503, 690

Mount Vesuvius, 502

Moxham Mountain (New York), 165

Mudflow, 196

Multicellular organism, 636

Munsell System of Color Notation,

183
(i

Nafanua cone, Samoan Islands, 489

Naica Cave, Mexico, 102

National Hurricane Center, 360

National Ice Core Facility, 604

National park system, 683

National Weather Service (NWS),
325, 366

National wildlife refuge, 683

Native elements, 99, 100 table

Natural gas, 710, 712; for heating
American homes, 722 act.; limits
on availability of, 714; migration
of, 712, 712 act.; reserves of, locat-
ing, 600, 606

Natural levee, 230

Natural resource, 677 act., 678-681.
See also Energy resources; air
resources, 687-692; classroom use
of, 677 act., 733 act.; consumption
rates, 681; distribution of, 680;
freshwater. See Freshwater
resources; land resources, 682—
686; as limiting factors, 735; min-
ing of. See Mining; nonrenewable,
680; organisms’ impact on, 734;
renewable, 678-679; sustainable
yield of, 679; urban development
and, 739, 741 act.

Neanderthal, 592

Neap tide, 424, 425, 781

Near Earth Asteroid Rendezvous
(NEAR), 772

Nebula, 848

Neogene Period, 591, 660

Neptune, 798 table, 803, 815, 915 table

Neutron, 60

Neutron star, 850

New Horizons, 768, 812

New Madrid earthquake, 530

New moon, 778, 779

New Orleans, Hurricane Katrina’s
disaster zone, 47

Newton’s first law of motion, 19

Newton, Sir Isaac, 802

Newton’s law of universal gravita-
tion, 802

NGC185 galaxy, 871

Niagara Falls, hydroelectric power,
716

Nimbostratus, 300

Nimbus, 300

Nitrogen, 282

Nitrogen cycle, 688, 689

Nitrogen-fixing bacteria, 688, 689

Nix, 817, 818

Non-boundary mountain, 561 act.

Nonconformity, 598

Nonfoliated metamorphic rock, 146,
147,914 table

Nonmetallic luster, 90, 913 table

Nonpoint source, 749, 752-753 act.

Nonrenewable resource, 680, 714;
fossil fuels. See Fossil fuels; global
consumption rates, 720; limits on
availability of, 714, 720; renewable
V., 677 act.

Normal, 377, 377 act.

Normal spiral galaxy, 868

North American Cordillera, 657

North Atlantic Deep Water, 419, 420

Northern hemisphere, 30

North Pacific gyre, 426

Note-taking, 894

Nuclear bulge, 862, 865

Nuclear energy, 718

Nuclear fission, 718

Nuclear power plant, 717, 718

Nuclear reactor, 718

Nucleus (atomic), 60

Oceanic crust

Nucleus (Milky Way), 863

0

Observatory, 766

Obsidian, 98, 119, 914 table

Occluded front, 322

Ocean. See also Seafloor; Seawater;
Shorelines; specific oceans; average
depth of, 410; bottom water, 419; as
carbon reservoir, 412; collection
and analysis of data from, 406-407;
coverage of Earth’s surface by, 405
act., 410; currents, 425-427, 448;
global water supply and, 252 table;
interaction with atmosphere, 412;
layers of water in, 418; origins of,
408-409, 631-632; percent of water
on Earth, 409; pollution of, 749;
Precambrian Earth, 631-632; sea-
level changes and, 410; tides and,
423 act., 423-424, 781; upwellings,
426; water masses, 419-420, 429
act.; waves, 405 act., 421-422

Ocean basin: features, 451-452; for-
mation of, 479, 481, 481 act.;
physiographic map, 450

Ocean current, 425-427, 448

Ocean floor, 447-454; abyssal
plains, 451; chalk formation on,
437 act.; continental rise, 449;
continental shelf, 447-448; conti-
nental slope, 448; continental
margins, 447-449; deep-sea
trenches, 451; hydrothermal vents,
452; isochron maps of, 477; mag-
netic reversals, 476-477; mapping
of, 42, 43, 407, 455, 473; mid-
ocean ridges, 451; ocean basins,
450, 451-452, 481, 481 act.; phys-
iographic map of, 450; rocks on,
475; seamounts, 450, 452, 566;
sediments, 453 act., 453-454, 454
table, 475; spreading of. See
Seafloor spreading; topography of,
447-449, 449 act., 450, 451-452,
474

Oceanic-continental plate boundary,
482, 483 table, 501, 569

Oceanic crust, 8, 482; density of,
561 act., 563; destruction along
convergent boundaries, 482-484;
displacement of mantle by, 561

Index 967
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Oceanic-oceanic plate boundary

act., 563-566; formation of, 481,
481 act.

Oceanic-oceanic plate boundary,
482, 483 table, 568

Oceanographer, 408

Oceanography, 7, 7 table, 406-407

Ocean ridge, 451, 452, 474, 475,
502, 572

Ocean trench, 450, 568, 569

Ocean water. See Seawater

Ocean wave, 405 act., 421-422

Ogallala Aquifer, 265, 266

O-horizon, 178

Oil. See Petroleum

Qil shale, 713

Oligocene Epoch, 591, 660, 665

Olivine, 88 table, 113, 115, 117, 536,
913 table

Olympus Mons, 809

Oort cloud, 819

Open-pit mine, 686

Open star cluster, 838

Open universe model, 877

Ordovician extinction event, 653

Ordovician Period, 591, 648, 651,
653-654

Ore, 100, 684-685; economic uses
of, 100, 100 table, 150; formation
of, 685; mines, 101, 686, veins of,
121

Organism: impact on environment,
734; multicellular, 636; population
growth and, 735-736; as renew-
able resource, 679

Original horizontality. See Principle
of original horizontality

Original preservation, 607

Orion, 837

Orogenic belt, 567

Orogeny, 567. See also Mountain
building

Orographic lifting, 299

Ortelius, Abraham, 468

OSTM/Jason-2 satellite, 42-43

Ouchita Orogeny, 652

Outgassing, 628-629

QOutline, 894

Outwash, 210

Outwash plain, 210

Overburden, 101

Oxbow lake, 234, 238

Index

Oxidation, 166

Oxide, 99, 100 table

Oxygen, atmospheric, 8, 282; chem-
ical weathering and, 166; in
Earth’s crust, 65; in magma, 112;
origins of atmospheric, 629-631,
687; in seawater, 413

Ozone, 282, 283

Ozone depletion, 745

Ozone hole, 745

Ozone layer, 14, 283, 284, 304, 631,

745
P

Pacific Ocean, 411

Pacific Ring of Fire, 501

Pacific Tsunami Warning System,
531

Pack ice, 411

Paleocene Epoch, 591, 660, 664

Paleoecologist, 652

Paleogene Period, 591, 660

Paleogeography, 648

Paleomagnetism, 476

Paleontology, 7 table, 666

Paleozoic Era, 591, 594, 648-654;
Cambrian explosion, 653; day
length in, 652 act.; extinction
events, 653, 654; life-forms of, 647
act., 648, 652-654; mountain-
building events, 651-652;
Pangaea, formation of, 652; pas-
sive margins, 648; sea level
changes during, 649-651

Palisade Sill (Hudson Valley, New
York), 116, 515

Pancake ice, 411

Pancaking, 546

Pangaea, 469-471, 625, 652, 655,
656, 664

Parabolic dune, 205 table

Parallax, 841, 843 act.

Parallax shift, 841

Parsec (pc), 840, 841

Partial lunar eclipse, 784

Partial melting, 114

Partial solar eclipse, 781

Particle, random motion of, 286

Particulate matter, 744

Passive margin, 648

Piazzi, Giuseppe

Passive solar heating, 714, 715

Payne, Cecilia, 14

Peat, 710, 710

Peat moss, 240

Peer review, 17

Pegmatite, 122

Penumbra, 782

Perched water table, 256

Peridotite, 118, 123, 536

Perigee, 783

Perihelion, 783

Period, 591, 593

Periodic table of elements, 61, 62,
910

Permafrost, 396

Permeability, 255

Permian Period, 591, 648, 654

Permo-Triassic extinction event, 654

Peru-Chile Trench, 482

Pesticide, 741-742

Petroleum, 710, 712-713; formation
of, 712; global distribution of, 680;
home heating by, 722 act.; limits
on availability of, 714; locate
reserves of, 600, 606; migration of,
712,712 act.; shale deposits, 713;
storage of in rocks, 647 act.

Petroleum geologist, 600

Petrologist, 117, 568

Phanerozoic Eon, 591-592, 594

Phase, moon. See Lunar phases

Phobos, 808

Photochemical smog, 744

Photosphere, 831

Photosynthesis, affect on global
warming, 395; atmospheric oxy-
gen from, 629, 687; carbon cycle
and, 688; conversion of Sun’s
energy by, 708; eutrophication
and, 239; production of hydrocar-
bons by, 709

Photovoltaic cell, 716

pH, 71, 745

Phyllite, 146 table, 914 table

Physical oceanography, 7 table

Physical weathering. See Mechanical
weathering

Physiographic map of Earth,
906-907

Phytoplankton, 658

Piazzi, Giuseppe, 816



Piedmont Province

Piedmont Province, Appalachian
Mountains, 571

Pillow lava, 502, 511

Pioneer 10, 812, 813

Pioneer 11, 812, 813

Pioneer-Venus, 806

Pioneer-Venus Orbiter, 807

Placer deposit, 685

Plagioclase feldspar. See Feldspar

Planet. See also specific planets;
dwarf, 816, 817; evidence of water
on, 820; formation of, 798; gas
giant, 798, 803, 811-815; grouping
of, 803; Kepler’s laws of planetary
motion and, 800, 801, 807 act.;
orbits of, 800-803, 807 act.; physi-
cal data on, 798 table, 965 table;
retrograde motion of, 806; terres-
trial, 798, 803, 804-810

Planetary geologist, 622

Planetary motion, Kepler’s laws of,
800-801; first law, 800; second
law, 801; third law, 801, 807 act.

Planetary orbit, 800-803; center of
mass and, 803; eccentricity of,
801, 801 act.; gravity’s role in,
802-803; Kepler’s third law and,
801, 807 act.; orbital period and,
801

Planetary science, 7 table

Planetesimal, 798

Planetologist, 798

Plant, angiosperms, 658; carbon
cycle and, 688; erosion and, 175;
as fuel source, 709, 710; hydrocar-
bons from, 709; nitrogen cycle
and, 688, 689; Paleozoic Era, 658;
photosynthesis by, 688, 708; as
renewable resource, 679; soil
development and, 176, 180;
weathering caused by roots of, 165

Plasma, 74

Plastic deformation, 529

Plateau, 573

Plate boundary, 467 act., 480-485,
490-491 act.; continental-conti-
nental, 484; convergent, 480, 482;
divergent, 480, 481; earthquakes
and, 543-544; mantle convection
and, 487; oceanic-continental,
482; oceanic-oceanic, 482; trans-
form, 484 act., 484-485;

volcanism along, 500

Plate tectonics, 480-485; causes of
plate movement, 486-488; conti-
nents, growth of, 625, 626, 627,
639 act.; hot spots and, 503;
mountain building and. See
Mountain building; ocean basin
formation, 481, 481 act.; plate
boundaries, interactions at, 467
act., 480-485, 490-491 act.; plu-
tons and, 517; seafloor spreading
and, 478, 479, 481, 481 act.; shore-
lines and, 446; Wegener’s theory
of continental drift and, 469-471,
472,479

Platinum, 685

Pleiades, 838

Pleistocene Epoch, 591, 594, 660-
661, 665

Pliocene Epoch, 591, 660-661

Pluto, 803, 816, 817, 817 table, 818

Pluton, 514-517; batholiths, 515,
517; dikes, 516; laccoliths, 515;
plate tectonics and, 517; sills, 515;
stocks, 515

Point source, 749, 752-753 act.

Polar air mass, 316, 316 table

Polar climate, 382, 385

Polar easterlies, 318, 320, 425

Polar jet stream, 321

Polar molecule, 67

Polar stratospheric cloud (PSCs), 304

Polar zone, 378

Pollutant, 690; changes in emissions
of, 746 act.; chemicals, 267; from
fires, 690; industrial waste, 266;
radon, 268, 691; salts, 267; sewage,
266; transport and dilution of,
267, 691; from volcanic eruptions,
690

Pollution, acid precipitation, 167,
692, 745-746; from agriculture,
266; air pollution. See Air pollu-
tion; climatic change and, 393-
395; groundwater, 266-268,
270-271 act., 749; from industry,
266; landfills and, 742; from min-
ing, 686, 737, 738; ozone depletion
and, 745; point sources of, 749,
752-753 act.; urban development
and, 742; water. See Water
pollution

Primary wave (P-wave)

Pollution plume, 267, 268, 270-271
act.

Polonium, 63

Population growth, 735-736; expo-
nential, 735; human, 736; limits
to, 735-736; logistic, 735

Population I star, 864, 864 table

Population II star, 864, 864 table,
865

Pop-up storm, 346

Porosity, 142, 253

Porphyritic rock, 120

Porphyritic texture, 120

Porphyroblast, 147

Potassium feldspar. See Feldspar

Pothole, 164

Powers of 10. See Scientific notation

Prairie soil, 180

Precambrian, 592

Precambrian Earth, 592, 620-627,
628-632; age of Earth, estimates
of, 620-621; asteroid and meteorite
bombardments, 622; atmosphere
during, 628-631; continents,
growth of, 625, 626, 627, 639 act.;
cooling of, 622; gravitational con-
traction and, 621; heat sources on,
621-622; layers of, 619 act.; life on,
633-637; mass extinctions during,
637; microcontinents, 624-625;
mining of mineral deposits formed
during, 630 act.; mountain-build-
ing events of, 626, 627; oceans,
formation of, 631-632; red bed
formation, 631, 631 act; zones of,
623-624

Precambrian shield, 625

Precipitation, 302; acid. See Acid
precipitation; chemical weathering
and, 167; hail, 302, 351; infiltra-
tion of, 225, 253; water cycle and,
224,303

Pressure, air. See Air pressure;
magma formation and, 508;
mechanical weathering and, 165;
pressure-temperature relationships,
291, 305 act.

Pressure system, 323

Prevailing westerlies, 318, 320, 425

Primary wave (P-wave), 532, 535,
543 act.; determine earthquake
location from, 542, 543, 553 act.;
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Prime meridian

determine time of earthquake
from, 543; evidence of Earth’s
interior from, 536, 537; travel-
time curves and, 535

Prime meridian, 31

Primordial soup hypothesis,
633-634

Principle of cross-cutting relation-
ships, 597, 786-787 act.

Principle of inclusions, 597, 599 act.

Principle of original horizontality,
596

Principle of superposition, 596

Principle of uniformitarianism, 595

Problem-Solving Labs, See also Data
Analysis Labs; GeoLabs; Launch
Labs; MiniLabs; artesian wells,
water level variation, 264 act.;
compound formation, 70 act.; ele-
vation, analyze changes in, 37 act.;
estimate mineral composition, 122
act.; elevation, analyze changes in,
37 act.; Hubble constant (H), 874
act.; isostatic rebound, 564 act.;
metamorphism, grades of and,
148 act.; mining profits, 630 act.;
relative-age dating, 599 act.; rela-
tive humidity, 294 act.; solar
eclipse, 782 act.; stream sedi-
ments, 227 act.; surface elevations,
449 act.; transform boundary,
plate motion along, 484 act.;
weather map analysis, 330 act.

Problem-solving skills, 941-949;
cause and effect, 945; comparison
making, 941; debate skills, 949;
graphic organizers, 948; informa-
tion, analyze, 942; information,
synthesize, 943; media sources,
analyze, 947; note-taking, 944;
outlines, 944; time lines, 946

Producer, conversion of Sun’s
energy by, 708

Project Gemini, 770

Projection, 34-35, 39 table

Project Mercury, 770

Prokaryote, 635

Prominence, 833

Propane, home heating with, 722 act.

Proterozoic Eon, 591-592, 620; gla-
ciation event during, 636; life-
forms appearing in, 635-637;

Index

mass extinctions during, 637;
mountain-building events, 627

Proton, 60

Protostar, 848

Ptolomy, 42

Public land, 682

Public transportation, 721, 721 table

Pulsar, 850

Pumice, 120, 914 table

P-wave. See Primary (P) wave

Pyrite, 95, 150, 746, 912 table

Pyroclastic flow, 513

Pyroxene, 88 table, 113, 115, 146
table

Pyrrhotite, 912 table

Q

Quartz, 88 table, 91 table, 93, 96, 98,
100 table, 146 table, 101, 113,117,
121,913 table

Quartzite, 146 table, 147, 914 table

Quasar, 873-875

Quaternary Period, 591, 660

Radiation, 286, 287; as astronomical
tool, 764-765; cosmic back-
ground, 878; electromagnetic,
764-765; transfer of Sun’s energy
by, 834-835; ultraviolet, 284, 631

Radioactive dating, 601-603

Radioactive decay, 14, 63, 601

Radioactive element, 113

Radioactive isotopes, 63, 601; early
Earth and, 621; half-life of, 602,
603 table; radiometric dating and,
602-603

Radiocarbon dating, 593, 603

Radio galaxy, 875, 877

Radiolarian, 606

Radiometric dating, 602-603

Radiosonde, 326

Radio telescope, 767

Radio wave, 863, 875

Radon, 268, 691

Rain, 302. See also Acid precipita-
tion; Precipitation

Random motion, 286

Rawinsonde, 326

Ray, 771

Richter scale

Rebound, isostatic, 564 act., 565,
565 act.

Recharge, 263

Reclamation, 738

Recrystallization, 608

Red bed, 631, 631 act.

Red giant, 846, 849

Redshift, 840

Red sprite, 348

Reef, 650

Reflecting telescope, 766

Reflector, 766

Refracting telescope, 766

Refractor, 766

Regional metamorphism, 148, 149

Regolith, 772

Regression, 649

Rejuvenation, 237

Relative-age dating, 596-600; abso-
lute-age dating v., 589 act.; inter-
pret rock layers, 597 act., 599 act.;
of lunar features, 786-787 act.

Relative humidity, 294, 294 act.,
325,911 table

Remotely operated vehicle (ROV),
455

Remote sensing, 41-46

Renewable resource, 678-679; bio-
mass fuels, 709-710; global con-
sumption rates, 720; nonrenewable
V., 677 act.; sustainable yield of, 679

Report, lab, 17

Reptile, 658

Reservoir, 696

Residual soil, 177

Resolution, 610

Resource. See Energy Resource;
Nonrenewable resource;
Renewable resource

Retrograde motion, 799, 814

Retrograde rotation, 806

Return stroke, 348

Reverse fault, 530, 531 table

Rhodochrosite, 98

Rhyolite, 119, 914 table

Rhyolitic (magma), 112, 112 table,
510

Ribonucleic acid (RNA), 635

Ribozyme, 635

Richter, Charles, 539

Richter scale, 539



Ridge push

Ridge push, 488

Rift, 655

Rift valley, 481

Rille, 771

Rill erosion, 172

Ring, planetary: Jupiter, 811;
Neptune, 815; Saturn, 813;
Uranus, 814

Rip current, 441

Ripple mark, 138, 139

RNA. See ribonucleic acid

RNA world hypothesis, 635

Robot: ocean floor mapping by, 455;
space probes, 768

Rock, absolute-age dating of, 603;
aggregates, 684; bedrock, 177, 684;
erosion of. See Erosion; fossils. See
Fossils; mineral identification, 111
act.; igneous. See Igneous rocks;
metamorphic. See Metamorphic
rocks; oldest existing, 620; rela-
tive-age dating, 589 act., 596-600,
597 act., 599 act.; rock cycle, 133
act., 151; sedimentary. See
Sedimentary rocks; types of, 964
table; weathering of. See
Weathering

Rock cycle, 133 act., 151

Rockfall, 199

Rock salt, 914 table

Rockslide, 197

Rocky Mountains, 657, 662

Rodinia, 627, 648

Root, 563, 564-566

Round elliptical galaxy, 870

RR Lyrae variable, 863

Ruby, 101

Runoff, 225-226

Rust, 630

Safe Drinking Water Act of 1974, 750

Safety, hurricanes and, 360; labora-
tory, 13, 904-905; lightning and
thunderstorms and, 349; torna-
does and, 354

Safety symbol, 905

Saffir-Simpson Hurricane Wind
scale, 358

Sagittarius A (Sgr A), 865

Sagittarius A¥, 865

Sagittarius galaxy, 872

Salinity, 413-414, 415, 416, 429 act.

Salt, atmospheric, 283; pollution of
groundwater by, 267; precipitation
of, 77 act.

Saltation, 201

Salt ration, 98

Salt water. See Seawater

San Andreas Fault, 467 act., 485,
531, 550, 662

Sand, 182 act.

Sandbar, 440

Sand dune. See Dunes

Sandstone, 142, 142 act., 914 table

San Francisco Earthquake (1906),
530, 552

Santorini, 502

SAR mapping, 47

Satellite. See also specific satellites;
Global Positioning System (GPS),
44, 45; Landsat, 41; ocean map-
ping by, 407; remote sensing with,
41-46; solar storms and, 852;
OSTM/Jason-2, 42; weather,
327-328

Saturation, 294, 294 act.

Saturn, 798, 798 table, 803, 813,
820, 915 table

Savanna, 383

Scale, map. See Map scale

Scarp, 805

Schist, 146 table, 914 table

Scientific law, 19

Scientific method, 10-13

Scientific model, 18-19

Scientific notation, 16

Scientific theory, 19

Sea arch, 440

SeaBeam, 43

Sea-breeze thunderstorm, 346

Seafloor spreading, 15, 478, 479;
ages of ocean rocks and sediments
and, 476, 477; formation of new
crust, 481, 481 act.; magnetic
reversals and, 476-477

Sea ice, thinning of, 396

Sealevel, 410; Mesozoic Era changes
in, 656; Paleozoic Era changes in,
649-651; recent changes in, 445;
variations in, 410

Seamount, 450, 452, 566

Seismograph

Sea salt, 414, 415; removal of, 416;
sources of, 283, 414, 415

Season, 388, 776

Sea stack, 440

Seawall, 444

Seawater, 413-417; absorption of
light by, 417; chemical composi-
tion of, 413, 416 act.; density of,
417, 429 act.; desalination of, 697;
freezing point, 417; layering of by
temperature, 418, 429 act.; oxygen
levels in, 413; salinity of, 413-414,
415; as solution, 71

Second (s), 15, 950 table

Secondary wave (S-wave), 532, 535,
553 act.; determine earthquake
location from, 542, 543, 543 act.;
evidence of Earth’s interior from,
536, 537

Second law of planetary motion, 801

Sediment, 134; cores, 610; deposi-
tion of, 136, 136 act., 236; forma-
tion of, 134-136; in streams,
movement of, 227 act., 228; lithifi-
cation of, 136-137; marine, 453
act., 453-454, 454 table; settling
rates, 453 act.

Sedimentary rock, 134-140, 914
table; bedding of, 137-138, 139;
biochemical, 142 table, 144; chem-
ical, 142 table, 143; clastic, 141~
142 table; formation of, 134-137;
deposition of layers in, 136, 136
act.; footprints in, 133 act., lithifi-
cation of, 136-137; metamorphic
rocks v., 153 act.; ripple marks,
138, 139; sorting and rounding of,
140; storage of oil in, 647 act.;
weathering of, 169

Sedimentologist, 138

Sedna, 817, 817 table

Seismic belt, 543-544

Seismic gap, 550

Seismic-risk map, 549

Seismic wave, 532, 533; amplitude
of, 539; earthquake location from,
542, 553 act.; evidence of Earth’s
interior from, 536, 537, 538; mag-
nitude of, 539; measurement of,
534-535

Seismogram, 534, 542, 543

Seismograph, 542
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Seismometer

Seismometer, 534, 535

Selenite, 102

Semiarid region, 383

Semidesert, 383

Semidiurnal tide, 423

Sewage, 266, 267

Shale, 143, 914 table

Shear, 528

Sheet lightning, 348

Shepard, Alan B. Jr., 770

Shield volcano, 499 act., 506 table,
507,518

Shoreline, 438-446; beaches, 438;
erosion of, 173; features of, 439—
442; formation of, 173, 438;
human impacts on, 443; move-
ment of sediments, 441; protective
structures on, 444; sea-level
changes and, 445; tectonic activity
and, 446

Shoreline deposition, 649

Shoreline feature, barrier islands,
442; baymouth bars, 442; head-
lands, 439; identity, 456-457 act.;
longshore bars, 440-441; long-
shore troughs, 440; sea stacks, 440;
spits, 442; tombolos, 442; wave-
cut platforms, 439, 446

Short-term weather forecast, 331,
333

Side-scan sonar, 407

Sierra Nevada batholith, 517

Sierra Nevadas, 573, 657

Silica, in magma, 112, 509, 510; in
seawater, 413

Silicate, 96, 97, 98, 100 table, 772

Silicon-oxygen tetrahedron, 96— 98

Sill, 514, 515, 516

Silurian Period, 591, 648, 651

Silt, 182, 182 act.

Siltstone, 143, 914 table

Silver, 99, 150, 680, 685, 912 table

Sinkhole, 261

Sirius, 838

Site-specific farming, 184

SI units, 13 table, 13-15, 21 act., 900

Slab pull, 488

Slate, 146 table, 914 table

Sleet, 302

Slide, 195, 197, 200, 213-215 act.,
547

Index

Slope, mass movements on, 193
act., 194-200; soil formation and,
179; stream velocity and, 243 act.;
water runoff and, 226

Slump, 198

Small Magellanic Cloud, 871-872

Small solar system bodies, 818

Smog, 744

Snider-Pelligrini, Antonio, 468

Snow, 302

Snowfield, 207

Soapstone, 914 table

Society. See Earth Science and
Society

Soft tissue, analysis of dinosaur, 610

Soft water, 262

Soil, 176-180, 182-183; color of,
183; development of, 176, 179—
180; erosion of, 683, 737, 739, 741;
fertility of, 182; layers of, 177-178;
loess, 206; as natural resource,
678, 683; parent material, 177,
180; residual, 177; texture of, 182,
182 act.; topsoil loss. See Topsoil
loss; transported, 177; water infil-
tration, 225

Soil fertility, 182

Soil horizon, 178, 181, 182 act.

Soil liquefaction, 547

Soil order, 179, 181

Soil profile, 178, 181

Soil taxonomy, 179

Soil textural triangle, 182 act.

Solar activity cycle, 390, 829 act.,
833

Solar day, 775

Solar eclipse, 781-783, 782 act.

Solar energy, 714-716; active solar
heating, 715; as Earth’s main
energy source, 708; generation of
by Sun, 834; passive solar heating,
715; photovoltaic cells for, 716; as
renewable resource, 678; transfer
of from Sun to Earth, 834-835

Solar flare, 833, 852

Solar heating, 714, 715

Solar panel, 715

Solar power tower, 716

Solar prominence, 833

Solar radiation, absorption of by
atmosphere, 287; imbalanced

Speleologist

heating of Earth, 315, 315 act.;
reflection of by atmosphere, 287

Solar storm, 852

Solar system, 796-803; changing
views on definition of, 803; early
models of, 19, 799; Earth-centered
model of, 799; formation of, 796~
799; heliocentric model of, 800-
802; planets in. See Planets; scale
model of, 821 act.

Solar tide, 424, 425

Solar wind, 832

Solid, 73, 75

Solid solution, 71

Solid waste, 739,

Solifluction, 195

Solstice, 776 act., 777

Solubility, 77 act.

Solution, 71, 228; gaseous, 71; min-
erals from, 89; pH of, 71; precipi-
tation from, 77 act.;
supersaturated, 89

Solvent, 693

Sombrero Galaxy, 863, 865

Sonar, 43, 406-407, 473, 475, 489

Source region, 316

South Atlantic gyre, 426

Southern hemisphere, 30

Southern Ocean, 411

South Gosier Island, 443

South Pacific gyre, 426

Spacecraft, 768

Space engineer, 765

Space exploration, 767-769; benefits
of, 795 act.; Hubble Space
Telescope, 15, 768; human space-
flight, 769; moon exploration, 770;
orbiting telescopes, 768, 768 table;
robotic spacecraft, 768; spin-offs
from, 769

Space probe, 638, 768

Space sickness, 785

Space weather, 852

Specific gravity, 95, 912-913 table

Spectral classification system, 843,
844 table

Spectroscopist, 845

Spectrum, 835; electromagnetic,
835, 835 act.; of stars, 843, 844
table, 853 act.; of Sun, 836

Speleologist, 2



Sphagnum

Sphagnum, 240

Spider lightning, 348

Spiral arm, Milky Way’s, 864, 866,
868

Spiral density wave, 866

Spiral galaxy, 864, 868-871

Spit, 442

Spitzer, 768 table

Spring, 256, 257, 258

Spring tide, 424, 425, 781

Sputnik I, 770

Stalactite, 261

Stalagmite, 261

Star, 837, 839-846. See also Sun;
absolute magnitude of, 842; appar-
ent magnitude of, 842; binary,
839-840; classification of, 843, 844
table, 845-846; clusters of, 838,
839; composition of, 845; constel-
lations of, 837, 839; distances to,
841; evolution of, 847-848; fusion
in, 847; H-R diagram of, 845; life
cycles of, 848-851; luminosity of,
842; mass effects, 847; Milky Way,
866 table, 866-867; parallax and,
841, 843 act.; red giants, 846, 849;
spectrum of, 843, 844 table, 853
act.; supernova, 850, 851; variable,
862; white dwarfs, 846, 849

Star cluster, 838, 839

States of matter, 59 act., 73-75

State Water Project of California, 696

Stationary front, 322

Station model, 329-330

Stepped leader, 348

Stock, 514, 515

Storm spotter, 366

Storm surge, 359

Strain, 528, 529, 551

Strata, 590

Stratocumulus, 300, 301

Stratosphere, 284, 284 table, 285

Stratus, 300, 301

Streak, 93, 912-913 table

Stream, base level of, 233; carrying
capacity of, 229; deposition by,
236; development of, 232-237;
discharge from, 229; flooding of,
230-231; global water supply and,
252 table; load of, 227 act., 228;
meanders, 234, 235; oxbow lakes,
234; rejuvenation of, 237;

sediments in, 227 act., 228; source
of, 232; velocity of, 243 act.

Stream bank, 232

Stream capture, 232

Stream development, 223 act., 232-
237; rejuvenation, 237; sediment
deposition, 236; stream channel
formation, 232; stream valley for-
mation, 233-234, 235; water sup-
ply and, 232

Stream erosion, 172, 173

Stream gradient, 233

Stream load, 227 act., 228

Stream system, 226-227

Stream valley, 233-234

Stress, 528, 529

Striation, 209

Strike-slip fault, 527 act., 531, 531
table

Strip-mining, 738, 741 act.

Stromatolite, 629

Structural failure, earthquakes and,
546

Subarctic climate, 384

Subduction, 482, 488, 501, 568, 569

Sublimation, 75

Submersibles, 406, 407, 455

Subsidence, 266

Subsurface mining, 738

Subtropical jet stream, 321

Sulfate, 99, 100 table

Sulfide, 99, 100 table

Sulfur dioxide, 167, 746

Summer solstice, 776 act., 777

Sun, 830-836. See also Sun-Earth-
Moon system; angle of solar rays
from, 315, 315 act.; atmosphere of,
831-832; chromosphere of, 831;
composition of, 836; corona, 831;
density of, 830, 830 table; Earth’s
orbit around, 776; energy pro-
duced by, 708, 834; life cycle of
stars like, 848-851; light from as
renewable resource, 679; magnetic
field of, 832-833; in main
sequence, 846; ocean tides and,
424, 425; origins of, 797; photo-
sphere, 831; physical data on, 915
table; prominence, 833; size of,
830, 830 table; solar energy from,
834-835; solar flares, 833; solar
wind, 832; spectrum produced by,

Synthetic Aperture Radar (SAR)

835, 835 act., 836; sunspots, 829
act., 832-833; temperature of, 830

Sun-Earth-Moon system, 775-784;
day length, 652 act., 775; Earth’s
orbit, 776; Earth’s rotation, 775;
equinoxes, 777-778; lunar
eclipses, 784; lunar month, 780;
lunar phases, 778, 779; model, 763
act.; solar eclipses, 781-783, 782
act.; solstices, 776 act., 777; Sun’s
summer solstice position, 776 act.;
Sun’s zenith, 778; synchronous
rotation of Earth and Moon, 780;
tides, 424, 425, 781

Sunspot, 390, 829 act., 832-833

Super storms, 911-915

Supercell, 350, 352

Supercluster, 871

Supergiant, 850

Supermassive black hole, 875, 880

Supernova, 850, 851

Superposition. See Principle of
Superposition

Supersaturated, 89

Surface area, rate of weathering and,
163 act., 170

Surface current, 425

Surface Mining Control and
Reclamation Act of 1971, 738

Surface water. See also Freshwater
resources; Oceans; flooding and,
230-231; infiltration of, 223 act.,
225-226; lakes, 212, 238-239, 240
act.; as natural resource, 678; run-
off, 225-226; streams. See Streams;
transport of to other locations,
696; wetlands, 240-241

Surface wave, 532

Suspension, 228; stream load, 228;
wind transport by, 201

Sustainable energy, 723

Sustainable yield, 679

Suzaku, 768 table

Swamp, 240

S-wave. See Secondary (S) wave

Swift, 768 table

Symbol, topographic map, 958;
weather map, 329, 959

Synchronous rotation, 780

Synthetic Aperture Radar (SAR), 47
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T
Table, 901

Taconic Orogeny, 651

Tail, comet, 819

Tailing, 686

Talc, 91, 91 table

Tambora, 510

Taurus, 838

Technology, 9. See also Earth
Science and Technology

Tectonic plate, 480. See also Plate
boundaries; Plate tectonics; causes
of movement of, 486-488; fractur-
ing of, 484-485; stress and strain,
528-529; subduction of, 482, 484

Telescope, 6, 765-767; radio, 767;
reflecting, 766; refracting, 766;
space-based, 768, 768 table; X-ray,
767

Temperate zone, 378

Temperature, 289; chemical weath-
ering and, 166; classification of
stars by, 843; density of air and,
291, 305 act.; layering of seawater
by, 418, 429 act.; magma forma-
tion and, 508; measurement of,
289, 324; mechanical weathering
and, 164; relative humidity and,
294 act.; scales for, 289, 950 table;
units of, 13 table, 15, 289, 950
table; water density and, 417, 429
act.

Temperature inversion, 292

Temperature profile, 418

Temperature scale, 289, 900 table

Tension, 528, 531 table, 533

Tephra, 512, 513

Terrestrial planet, 798, 803, 804—
810. See also specific planets

Terrigenous sediment, 453, 454
table

Tethys Ocean, 664

Tetrahedron, 96

Texture, 119; igneous rock, 119-
120; mineral, 95; porphyritic, 120;
soil, 182, 182 act.; vesicular, 120

Tharsis Plateau, 809

Theory, Scientific, 19

Theory of plate tectonics. See Plate
tectonics; scientific, 19

Thermal energy, 286; cogeneration

Index

and, 723; passive solar heating,
715; temperature and, 289; trans-
fer of, 286-288

Thermal vibration, 74

Thermocline, 418

Thermodynamics, first law of, 75

Thermometer, 324, 325

Thermosphere, 284, 284 table, 285

Thin section, 120-121

Third law of planetary motion, 801,
807 act.

Third-quarter moon, 778, 779

Three Gorges Project, 695

Thunder, 348

Thunderstorm, 344-349; advances in
tracking of, 358-359; average daily
number of, 344; flooding from, 361;
formation of, 343 act., 344-345;
growth of, limits on, 345; hail pro-
duction, 351; influences on severity
of, 350; lightning and, 343 act., 348,
349; safety and, 349; stages of, 347;
storm spotters, 366; supercells, 350;
tornadoes and, 352-354; types of,
346; wind and, 351

Tidal power, 717

Tide, 423 act., 423-424, 425,781

Time, SI units, 13 table, 15, 950
table; soil formation and, 180;
weathering and, 185 act.

Time line, 896

Time zone, 32-33

Titan, 813

Titanium, 100

Tombaugh, Clyde, 816

Tombolo, 442, 443

Topaz, 91 table, 913 table

Topographic map, 36-37, 39 table,
562; coastal landform identifica-
tion, 456-457 act.; contour inter-
vals, 36; contour lines, 36;
depression contour lines, 37; ele-
vation changes shown by, 562;
index contours, 37; interpret, 48
act.; pollution plume tracking
with, 270-271 act.; symbols used
on, 908

Topographic profile, 578-579 act.

Topography, 562-563; climate and,
379; of Earth, 562-563; ocean
floor, 450, 473; soil development
and, 179; weathering and, 170

Tully Valley Landslide (New York)

Topsoil loss, 683, 741

Tornado, 352-354; classification of,
353; development of, 352; distri-
bution of, 353; safety and, 354

Tornado warning, 354

Tornado watch, 354

Total lunar eclipse, 784

Total solar eclipse, 781

Trace fossil, 608

Trade winds, 318, 320, 425

Transform boundary, 484 act.,
484-485

Transgression, 649

Trans-Hudson orogeny, 626

Trans-Neptunian object (TNU), 818

Transportation. See also Motor
vehicles; energy efficiency of,
721-722; public, advantages of,
721, 721 table, 722

Transported soil, 177

Transverse dune, 205 table

Travel-time curve, 535, 542, 543,
543 act.

Tree rings, dating with, 604

Trench, ocean, 450, 568, 569

Triangulum, 869

Triassic Period, 591, 655-656

Tributary, 226

Trilobite, 594

Triton, 815

Tropical air mass, 316, 316 table

Tropical climate, 382, 383

Tropical cyclone, 355-360, 412;
damage caused by, 359; distribu-
tion of, 355; formation of, 356,
357; movement of, 358; rating
scales, 358; safety and, 360; stages
of, 356, 358; storm surges from,
359; tracking, 367 act.; winds
from, 359

Tropical rain forest, deforestation
of, 688 act.

Tropic of Cancer, 776 act., 777

Tropic of Capricorn, 777

Tropics, 378

Tropopause, 284

Troposphere, 284, 284 table, 285

Trough, 421

Tsunami, 443, 548

Tully Valley Landslide (New York),
214-215 act.



Tundra

Tundra, 385

Turbidity current, 448
Typhoon. See Tropical cyclone
Tyrannosaurus rex, 589 act., 610

Ultrabasic rock, 118, 123

Ultraviolet radiation, 284, 631

Umbra, 782

Unconformity, 598, 599 act.

Underground mining, 738

Uniformitarianism. See Principle of
Uniformitarianism

Universe, age of, 878; Big Bang the-
ory, 874, 878-879; closed, 879;
contents of, 881; cosmic back-
ground radiation, 880; critical
density of, 879; elemental compo-
sition of, 65; expansion of, 873
act., 873-874, 878-879, 880; flat,
879; open, 879

Uplifted mountain, 573

Upwelling, 426

Uraninite, 99

Uranium, 601, 603 table, 717,718

Uranium oxide, 630 act.

Uranus, 798 table, 803, 814, 915
table

Urban development, environmental
impact of, 739, 741 act.

Urey, Harold, 633-634

Ursa major (Big Dipper), 837

Utisols, 180

Vailulu’u Seamount, 489

Valence electron, 64

Valles Marineris, 809

Valley and Ridge Province,
Appalachian Mountains, 571

Valley glacier, 207, 208, 209

Valleys, stream, 233-234

Van Allen belts, 832

Vaporization, 75

Variable, 12, 12 act.

Variable star, 860-861

Varve, 605

Vegetation, water runoff and, 226

Vein, 121-122

Velocity, stream, 227, act., 243 act.

Vent, 505

Ventifact, 203

Venus, 798 table, 803, 806-808, 915
table

Venus Express, 806, 808

Verbal scale (maps), 39, 40

Vernal equinox, 777

Vertical development cloud, 300,
301

Vesicular basalt, 120

Vesicular rock, 120

Vesicular texture, 120

Virgo cluster, 870

Viscosity, 509

Visible-light imagery, weather satel-
lites, 328

Visualizing, agricultural practices,
740; Appalachian Mountains, rise
and fall of, 572; Basin and Range
Province, 663; bonds, 69; carbon
cycle, 689; coal, 711; Coriolis
effect, 319; cross-bedding and rip-
ple marks, 139; dwarf planets, 817;
galactic groups, 869; geologic time
scale, 591; Global Positioning
System (GPS), 45; lunar phases,
779; meanders, 235; nitrogen
cycle, 689; scientific methods, 11;
seafloor spreading hypothesis,
478; star groupings, 838; volcanic
eruptions, 511

Vocabulary, accommodate, 225;
adequate, 739; aid, 509; altitude,
778; attraction, 424; bias, 13; cir-
culation, 320; collapse, 797; col-
umn, 548; compatible, 683;
comprehensive, 44; compute, 326;
cosmic, 880; crust, 8; cycle, 776;
decompose, 166; depress, 474;
depression, 356; differentiate, 624;
diverse, 710; efficient, 722;
encounter, 536; estimate, 865;
exert, 291; exfoliation, 165;
exhibit, 64; extrapolation, 331;
failure, 529; force, 290; generate,
321; imply, 378; interval, 15; kettle,
212; law, 800; magnitude, 842;
mature, 679; meander, 234;
migrate, 204; parallel, 482; particu-
late, 744; phenomenon, 352; phyllo,
99; plume, 502; polar, 67; precise,
841; pressure, 389; principle, 596;

Waste

ratio, 40, 379; reservoir, 142;
restricted, 87; shelf, 448; simulate,
634; tetrahedron, 98; transgression,
649; transport, 267; uplift, 569;
variation, 418

Vog, 690

Volcanic ash, 512

Volcanic blocks 512

Volcanic crater, 505

Volcanic eruption, 510, 511, 512; air
pollution from, 690; climatic
change and, 392; explosive, 510,
511, 512; formation of Earth’s
atmosphere and, 628-629; mass
extinctions due to, 659; plutons
and, 514-517; pyroclastic flows of,
513; quiet, 510, 511; underwater,
510, 511

Volcanic mountain. See Seamounts

Volcanism, 499-517, 501 act.; belts
of activity, 500, 500; convergent,
501; divergent, flood basalts and,
504; 502; hot spots, 502-504;
magma composition and explosiv-
ity, 509, 510; magma formation,
508; ocean water from, 408-409;
sea salts from, 414, 415; zones of
activity, 500

Volcano, anatomy of, 505, 505 act.;
classification of, 499 act.; compo-
sition of magma and explosivity,
509, 510; evaluate safety of, 519
act.; hot spot, 503; monitoring of,
518; time line of events involving,
502-503; types of, 506 table, 507

Volcanologist, 646

Volume, 13 table, 14

Voyager 1, 811-813

Voyager 2, 812-815

V-shaped stream valley, 208, 233

W

Waning crescent moon, 778, 779

Waning gibbous moon, 778, 779

Waning lunar phase, 778, 779

Warm front, 322

Warm-front thunderstorm, 346

Warm summer climate, 384

Warning, hurricane, 360; tornado,
354

Waste, solid, 739

Index 975
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Water

Water. See also Freshwater
resources; Seawater; Surface
water; atmospheric, origins of,
628-629, 631; chemical weather-
ing and, 166; conservation of, 748;
daily usage of, 699 act.; density of,
694; deposition by, 136; distribu-
tion of in solar system, 820; drink-
ing water supplies, 242, 269, 694;
erosion, 135, 172 act., 172-173;
extraterrestrial life and, 632;
groundwater. See Groundwater;
hardness of, 262, 695 act.; hydro-
gen bonds in, 693; mass move-
ments and, 193 act., 195;
mechanical weathering and, 164;
pollution of. See Water pollution;
properties of, 693-694; storage of
thermal energy by, 693; as univer-
sal solvent, 693

Water conservation, 748

Water cycle, 224, 303

Water mass, 419-420, 429 act.

Water pollution, 749-750; acid pre-
cipitation, 167, 692, 745-746;
drinking water and, 242; eutrophi-
cation and, 239; groundwater. See
Groundwater; from mining waste,
738; nonpoint sources of, 749,
752-753 act.; oceans, 749; point
sources of, 749, 752-753 act.;
reducing, 750; types of, 733 act.

Watershed, 227

Water shortage, 694

Water table, 254, 256, 695

Water-table aquifer, 263, 266

Water vapor, 282

Water-vapor imagery, weather satel-
lites, 328

Watkins Glen State Park (New
York), 171

Wave, 421-422; characteristics of,
405 act., 421; earthquake, 532-
533; erosion by, 173; height of,
422; ocean, 421-422

Wave base, 421

Wave-cut platform, 439

Wavelength, 421, 764

Wave refraction, 439, 440

Waxing crescent moon, 778, 779

Waxing gibbous moon, 778, 779

Waxing lunar phase, 779

Index

Weather, 314. See also specific
events; climate v., 314; data collec-
tion, 324-328; heating of Earth’s
surface, 314-315, 315 act.; redis-
tribution of thermal energy by,
315; solar storms and, 852

Weather analysis, 329-330; fore-
casts, 331-332; station models,
329-330

Weather balloon, 326

Weather data collection, 324-328;
automated systems for, 325; pres-
sure, 324; radiosonde, 326; tem-
perature, 324; weather radar,
326-327; weather satellites, 327-
328; wind speed, 325

Weather forecast, 331-332, 333

Weathering, 164-170; chemical,
134, 166-167; mechanical, 164-
165; physical, 134; rate of, 163 act.,
168-170, 185 act.; sediment for-
mation by, 134; soil development
and, 176, 179; surface area and,
163 act., 170; types of, 163 act.

Weather map, 330, 330 act., 334—
335 act., 909

Weather observation system, 326—
328; weather radar, 326-327;
weather satellites, 327-328

Weather observer, 298

Weather radar system, 326-327

Weather satellite, 327-328

Weather Surveillance Radar-1988
Doppler (WSR-88D), 327

Weather system: fronts, 322; global
wind systems, 318, 319, 320-321;
jet stream, 321; pressure systems,
323

Wegener, Alfred, 468-471, 478, 487,
571

Weightlessness, 785

Weight, SI unit, 13 table, 14

Well, 263-265, 264 act., 265 act.

Wetland, 240-241

White dwarf, 846, 849

White smoker, 452

Wilkinson Microwave Anisotropy
Probe (WMAP), 878

Wind, 293; abrasion from, 203;
deflation caused by, 202-203;
dune formation and migration,
204, 205 table; duration of and

Zone of saturation

wave height, 422; erosion, 135,
174, 201-204; from hurricanes,
359; loess deposits formed by, 206;
pressure differences and, 293;
speed of and altitude, 293; from
thunderstorms, 351; transport of
materials by, 201

Wind barrier, 174

Windbreak, 174

Windchill index, 365

Wind deposition, 204, 205 table, 206

Wind energy, 717

Windmill, 716, 717

Wind speed, 293, 325

Wind system, 318-321; Coriolis
effect and, 318, 319; intertropical
convergence zone and, 321; jet
streams, 321; polar easterlies, 320;
prevailing westerlies, 320; trade
winds, 320

Winter solstice, 777

WISE, 768 table

Wobble, Earth’s, 391

Wood, energy from, 709

World Health Association (WHO),
242

Worm trail, 608

X
Xrays, 764

X-ray telescope, 767

Y

Yangtze River, 695
Yavapi-Mazatzal orogeny, 626, 627
Yellow River, 228

Yucatan Peninsula, 659

Zenith, 778

Zircon, 620

Zone, 812

Zoned crystal, 115

Zone of accumulation, 178, 209
Zone of aeration, 254

Zone of saturation, 254



