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About the Cover

The cover photograph by well-known photographer Michael
Collier features the North Cascade Mountains and in the
distance Mount Baker, all in northwestern Washington. You
could spend a lifetime learning all of the earth science
stories packed within this photograph. In the image, nearby
slopes of the North Cascade Mountains are greening up,
but snow does linger into summer atop these rugged peaks.
Ninety-five feet of snow fell here during the winter of 1998—
99, a record amount for a single season in the United
States. Snow that doesn’t melt can compress into ice to
form the glaciers that peek around the corners of glacially
carved mountainside depressions called cirques. Eighty
inches of rain arrives here most years, so the jagged crests
are constantly being chiseled by erosion.

Mount Baker looms on the horizon. It is an active
stratovolcano that last erupted in 1880; it ominously
belched sulfurous gases as recently as 1975. Two hundred
lava flows have spilled down Mount Baker’s flanks in the
last 40,000 years, building the mountain to a height of
10,781 feet above sea level. A string of similar volcanoes
adorns the west coasts of British Columbia, Washington,
Oregon, and northern California. The magma that
constructed Mount Baker was generated from melting in the
mantle above the small Juan de Fuca tectonic plate that
dives beneath the western edge of North America in what is
called the Cascadia subduction zone.




This corner of the North Cascades consists of a wide
variety of metamorphic and sedimentary rocks — already
as much as three hundred million years old when they were
plastered onto the western edge of North America during a
series of tectonic collisions about a hundred million years
ago. This time of collision and associated compression
gave way to a period of extension fifty million years ago
when deep rocks were uplifted to the surface, erosion
prevailed, and valleys filled with the debris eroded from the
mountains. As tectonic movement continued, the terrane
was torn into fragments along a web of faults that persist to
this day. Seaward of this part of the North Cascades, huge
earthquakes occur about every three hundred years along
the Cascadia subduction zone. The last one occurred in the
year 1700. You do the math.

Michael Collier received his B.S. in geology at Northern
Arizona University, M.S. in structural geology at Stanford,

and M.D. from the University of Arizona. He rowed boats
commercially in the Grand Canyon in the 1970s and '80s,
then practiced family medicine in northern Arizona. Collier
published books about the geology of Grand Canyon,

Death Valley, Denali, and Capitol Reef national parks. He
has done books featuring the Colorado River basin, glaciers
of Alaska, climate change in Alaska, and a three-book
series on American mountains, rivers, and coastlines as
viewed from the air. As a special projects writer with the
USGS, he produced books about the San Andreas fault, the
downstream effects of dams, and climate change. Collier’s
photography has been recognized with awards from the
USGS, National Park Service, American Geosciences
Institute, and National Science Teachers Association.




page iii

THIRD EDITION

exploring EARTH

Stephen J. Reynolds Julia K. Johnson
Arizona State University Arizona State University

CONTRIBUTING AUTHORS

Robert V. Rohli
Louisiana State University

Peter R. Waylen
University of Florida

Mark A. Francek
Central Michigan University

Cynthia C. Shaw
Lead lllustrator, Art Director






page iv

EXPLORING EARTH SCIENCE

Published by McGraw Hill LLC, 1325 Avenue of the Americas, New York, NY 10019.
Copyright ©2023 by McGraw Hill LLC. All rights reserved. Printed in the United States of
America. No part of this publication may be reproduced or distributed in any form or by any
means, or stored in a database or retrieval system, without the prior written consent of
McGraw Hill LLC, including, but not limited to, in any network or other electronic storage or
transmission, or broadcast for distance learning.

Some ancillaries, including electronic and print components, may not be available to
customers outside the United States.

This book is printed on acid-free paper.
123456789LKV 272625242322

ISBN 978-1-265-12008-5
MHID 1-265-12008-0

Cover Image: ©Michael Collier

All credits appearing at the end of the book are considered to be an extension of the copyright
page.



The Internet addresses listed in the text were accurate at the time of publication. The inclusion
of a website does not indicate an endorsement by the authors or McGraw Hill LLC, and
McGraw Hill LLC does not guarantee the accuracy of the information presented at these sites.

mheducation.com/highered


http://mheducation.com/highered

page v

Instructors: Student Success
Starts with You

Tools to enhance your unique
voice

Want to build your own course? No problem. Prefer to use an
OLC-aligned, prebuilt course? Easy. Want to make changes
throughout the semester? Sure. And you’ll save time with
Connect’s auto-grading too.

65%

Less Time
Grading

Study made personal



Incorporate adaptive study resources like SmartBook® 2.0
into your course and help your students be better prepared in
less time. Learn more about the powerful personalized
learning experience available in SmartBook 2.0 at
www.mheducation.com/highered/connect/smartbook

Laptop: McGraw Hill; Woman/dog: George Doyle/Getty Images

Affordable solutions, added

value [—lﬁ

Make technology work for you with LMS integration for
single sign-on access, mobile access to the digital
textbook, and reports to quickly show you how each of
your students is doing. And with our Inclusive Access
program you can provide all these tools at a discount to
your students. Ask your McGraw Hill representative for
more information.

Padlock: Jobalou/Getty Images


http://www.mheducation.com/highered/connect/smartbook

Solutions for your challenges

7

A product isn’t a solution. Real solutions are affordable,
reliable, and come with training and ongoing support
when you need it and how you want it. Visit
www.supportateverystep.com for videos and
resources both you and your students can use
throughout the semester.
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Students: Get Learning that Fits


http://www.supportateverystep.com

You

Effective tools for efficient
studying

Connect is designed to help you be more productive with
simple, flexible, intuitive tools that maximize your study time
and meet your individual learning needs. Get learning that
works for you with Connect.

Study anytime, anywhere

Download the free ReadAnywhere app and access your
online eBook, SmartBook 2.0, or Adaptive Learning
Assignments when it’s convenient, even if you're offline. And
since the app automatically syncs with your Connect
account, all of your work is available every time you open it.
Find out more at www.mheducation.com/readanywhere

“I really liked this app—it made it easy to
study when you don't have your textbook
in front of you.”

- Jordan Cunningham, Eastern Washington University

Everything you need in one place


http://www.mheducation.com/readanywhere

Your Connect course has everything you need—whether
reading on your digital eBook or completing assignments for
class, Connect makes it easy to get your work done.

Calendar: owattaphotos/Getty Images

Learning for everyone

McGraw Hill works directly with Accessibility Services
Departments and faculty to meet the learning needs of all
students. Please contact your Accessibility Services Office
and ask them to email accessibility@mheducation.com, or
visit www.mheducation.com/about/accessibility for more

information.
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