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Accessibility

Macmillan Learning is committed to the goal of providing equal

access to all products regardless of an individual’s age, ability, or

situation and embraces the opportunity to develop services and

information technologies that are accessible and usable by all

individuals. Accessibility at Macmillan Learning is about extending

the power of education to all users. In addition to addressing

product compatibility with assistive technologies such as screen

reader software, alternative keyboard devices, and voice recognition

products, we are working to ensure that the content and platforms

we provide are fully accessible.

Our E-books
Macmillan Learning became the first education solutions company

to become Global Certified Accessible , providing “born

accessible” digital learning (e-book) options for students with

disabilities. Books that are born accessible are developed to ensure

that all students, no matter their ability, have the same access to

information. This is increasingly important for students and

instructors, as more than one out of every ten students who attends

college has a disability.
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To become Global Certified Accessible, Benetech evaluated

Macmillan Learning’s workflow for creating accessible books, as

well as many samples of content across the disciplines they publish

in, and certified conformance to the accessible EPUB creation

guidelines, which are based on WCAG 2.0 AA+ standards put in place

by the international standards organizations and the publishing

community. Using a collaborative process, Benetech evaluated and

provided feedback on more than one hundred accessibility features.

The certification applies to all books created using Macmillan

Learning’s updated process, which includes all e-books with a 2019

copyright and beyond.

Extended Descriptions
In this book, extended descriptions are present for complex images

and graphs that may be helpful to understanding content. These

extended descriptions can be accessed via this icon, either as a link

or a dropdown starting with the text “Extended description for”:

Alternative Text
When an image provides important pedagogical information,

alternative text (which is also known as alt text) is provided for the

image. This text is not visible on the page but can be accessed and
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read with screen reader technology and other assistive technologies.

Our alt text is written and reviewed by subject matter experts.

Color Contrast
All of our book designs and illustrations are checked to ensure that

they meet contrast requirements for WCAG 2.0 AA. Meeting these

standards ensures ease of use for users with low vision and color

blindness, and can create a more supportive learning environment

for users with learning disabilities.

Navigation
E-book navigation is designed to make it easy for users, with or

without assistive technology, to discover and learn from content

within the textbook. Text reflows when resized so there is no

horizontal scrolling on the page, and page numbers are embedded

in the book so that students can always find where they are

compared to classmates using the print equivalent. Heading

structures are clearly marked up so it’s easy to see where you are

within the book as you work your way through.

Accessibility Help
If you have any questions about the accessibility of this e-book or

other Macmillan Learning e-books, please reach out to us at
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webaccessibility@macmillan.com. For student resources, visit our

knowledge base.
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Drivers of NPP in Terrestrial Ecosystems

Drivers of NPP in Aquatic Ecosystems

Effects of Global Climate Change on GPP and NPP

21.3 The movement of energy depends on the

efficiency of energy flow

Trophic Pyramids

The Efficiencies of Energy Transfers

WORKING WITH ECOLOGICAL DATA Quantifying

Efficiencies of Energy Transfers
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Residence Times

Stoichiometry

ECOLOGY TODAY APPLYING THE CONCEPTS

Global Change, Aquaculture, and Nature’s Roombas

CRITICAL THINKING QUESTIONS

ECOLOGICAL PROBLEM SOLVING NPP Versus the Total

Primary Productivity of Ecosystems

22 Nutrient Cycling in Ecosystems

Global Change and Dead Zones

22.1 The hydrologic cycle moves many elements

The Hydrologic Cycle

Impacts of Global Change on the Hydrologic Cycle

22.2 The carbon cycle is closely tied to the movement

of energy

The Carbon Cycle

Impacts of Global Change on the Carbon Cycle

22.3 Nitrogen cycles through ecosystems in many

different forms

The Nitrogen Cycle

Impacts of Global Change on the Nitrogen Cycle

22.4 Phosphorus cycles between land and water

The Phosphorus Cycle

Impacts of Global Change on the Phosphorus Cycle

22.5 In terrestrial ecosystems, most nutrients are

generated from organic matter in the soil

The Importance of Weathering

40



The Breakdown of Organic Matter

Decomposition Rates Among Terrestrial

Ecosystems

WORKING WITH ECOLOGICAL DATA Calculating

Decomposition Rates of Leaves

22.6 Most nutrients are generated from organic

matter in the sediments of freshwater ecosystems and

in the water column of marine ecosystems

Allochthonous Inputs to Streams and Wetlands

Decomposition and Sedimentation in Rivers, Lakes,

and Oceans

Stratification of Lakes and Oceans

ECOLOGY TODAY APPLYING THE CONCEPTS

Combining Excess Nutrients and Global Climate

Change

CRITICAL THINKING QUESTIONS

ECOLOGICAL PROBLEM SOLVING The Decomposition

of Organic Matter

Part VII: Global Ecology

23 Landscape Ecology and Global Biodiversity

Can We Have Too Much Biodiversity?

23.1 Landscape ecology drives ecological patterns

and processes at large spatial scales

Causes of Habitat Heterogeneity

Local Versus Regional Species Diversity
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23.2 The number of species increases with

geographic area

Species–Area Relationships

Habitat Fragmentation

WORKING WITH ECOLOGICAL DATA Estimating

the Number of Species in an Area

23.3 The equilibrium theory of island biogeography

incorporates habitat area and isolation

The Evidence

The Theory

Applying the Theory to the Design of Nature

Reserves

23.4 Global biodiversity is the result of drifting

continents and environmental conditions that change

with latitude

Patterns of Biodiversity Among Biogeographic

Regions

Patterns of Biodiversity Across Latitudes

Patterns of Biodiversity Across North America

Hypotheses for Decreased Biodiversity at the Poles

Historical Climate Change

ECOLOGY TODAY APPLYING THE CONCEPTS

Taking a Long Walk for Conservation

CRITICAL THINKING QUESTIONS

ECOLOGICAL PROBLEM SOLVING Species

Accumulation Curves
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24 Conservation of Global Biodiversity

Protecting Hotspots of Biodiversity

24.1 The value of biodiversity arises from social,

economic, and ecological considerations

Instrumental Values

Intrinsic Values

24.2 The current rate of extinction is unprecedented

Background Extinction Rates

A Possible Sixth Mass Extinction

Global Declines in Species Diversity

Global Declines in Genetic Diversity

24.3 Global change caused by human activities is

causing the loss of biodiversity

Habitat Destruction

Overharvesting

Invasive Species

Pollution

WORKING WITH ECOLOGICAL DATA Contaminant

Half-Lives

Global Climate Change

Ranking the Impacts of Global Change Factors on

Biodiversity

24.4 Conservation efforts can slow or reverse declines

in biodiversity

Habitat Protection

Reduced Harvesting
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Species Reintroductions

The Important Role of Indigenous Peoples

ECOLOGY TODAY APPLYING THE CONCEPTS

Returning Wolves to Yellowstone

CRITICAL THINKING QUESTIONS

ECOLOGICAL PROBLEM SOLVING Visualizing Data in

Different Ways

Appendices

Reading Graphs

Statistical Tables

Answers to Working with Ecological Data

Glossary

Index
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Preface

After its debut in 1976, Robert Ricklefs’s The Economy of Nature

quickly developed a loyal following that has lasted more than 5

decades, thanks in large part to the book’s enduring vision: present

the material that instructors want to teach in a way that will excite

students and encourage an appreciation of how science is done. Bob

not only taught ecology, but also lived and breathed ecology as a top-

tier researcher, as he still does today.

Fast-forwarding to 2009, Bob approached me while I was on

sabbatical in Montpellier, France, to talk about working with him on

this seminal textbook. I was simultaneously honored and humbled

by his offer. I had been teaching an ecology course for 10 years, and

I really loved his book. I still recall our conversation that day, when

we talked about what was needed in future editions. We both wanted

to introduce many new ecological discoveries and to bring

instructors up to speed on the new research in classic ecological

systems, such as Charles Elton’s work on lynx–hare cycles in Canada

and William Cooper’s classic studies of ecological succession in

Glacier Bay. In doing so, we wanted to convey to students that

ecology is a modern and exciting field of discovery. We also agreed

that we needed to emphasize real-world ecological applications,

recognizing that while most of the students in our ecology courses
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are not going to become professional ecologists, they need to be

informed citizens. Thus, they need to understand the natural world

so that they can make wise decisions to help sustain nature for the

next generation. Finally, we thought it was important that students

in ecology develop quantitative skills, which translate to so many

other areas of their studies and their lives.

The product of our conversation was the Seventh Edition of the

book, published in 2014, which represented a substantial overhaul

of stories, images, and figures. The response of instructors was so

positive that we are now in the Tenth Edition of the book.

Throughout this time, the entire team at Macmillan never lost sight

of our mission to inspire and educate instructors and students. We

continue to share our excitement for making new discoveries,

creating real-world applications, and building quantitative skills. We

always spend a good deal of time searching for engaging stories to

open each chapter, such as “The Life of Zombies,” which introduces

the chapter on parasitism and infectious diseases. We also search for

fascinating stories of real-world applications to close each chapter,

such as “The Recovery of the Black-Footed Ferret,” which explains

how ecologists have applied new principles of population ecology

over decades to save this charismatic animal.

In the Tenth Edition, we continued to make important changes. We

have created stand-alone chapters on global climates (Chapter 2)

and global climate change (Chapter 3). These chapters provide the

foundation for students to understand subsequent discussions of
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global change that are now woven into all of the subsequent

chapters. We have also added an emphasis on the diversity of

ecologists in the world by featuring more research of

underrepresented groups in STEM and adding lots of photos of

researchers so students can see a wide diversity of people doing the

science of ecology. Finally, with the recent growth in merging

Western science and Indigenous knowledge, we have also included a

new emphasis on ecological research that teaches students about

the unmatched, long-term knowledge of Indigenous peoples that is

increasingly informing our science.

As I wrote the Tenth Edition, I often thought back to that day in

Montpellier with Bob, and I remembered the trust he placed in me.

That memory was my inspiration to write new editions that would

be interesting and engaging to both instructors and students. I

sincerely hope that you (and Bob) enjoy this new edition.
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