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The Great Barrier Reef Marine Park is 344 400 square kilometres in size and is
home to one of the most diverse ecosystems in the world. This comprehensive
guide describes the organisms and ecosystems of the Great Barrier Reef, as well
as the biological, chemical and physical processes that influence them.
Contemporary pressing issues such as climate change, coral bleaching, coral
disease and the challenges of coral reef fisheries are also discussed. In
addition,the book includes a field guide that will help people to identify the
common animals and plants on the reef, then to delve into the book to learn more
about the roles the biota play. Beautifully illustrated and with contributions from
33 international experts, The Great Barrier Reef is a must-read for the interested
reef tourist, student, researcher and environmental manager. While it has an
Australian focus, it can equally be used as a baseline text for most Indo-Pacific
coral reefs. Winner of a Whitley Certificate of Commendation for 2009.
All life is chemical. That fact underpins the developing field of ecological
stoichiometry, the study of the balance of chemical elements in ecological
interactions. This long-awaited book brings this field into its own as a unifying
force in ecology and evolution. Synthesizing a wide range of knowledge, Robert
Sterner and Jim Elser show how an understanding of the biochemical
deployment of elements in organisms from microbes to metazoa provides the key
to making sense of both aquatic and terrestrial ecosystems. After summarizing
the chemistry of elements and their relative abundance in Earth's environment,
the authors proceed along a line of increasing complexity and scale from
molecules to cells, individuals, populations, communities, and ecosystems. The
book examines fundamental chemical constraints on ecological phenomena such
as competition, herbivory, symbiosis, energy flow in food webs, and organic
matter sequestration. In accessible prose and with clear mathematical models,
the authors show how ecological stoichiometry can illuminate diverse fields of
study, from metabolism to global change. Set to be a classic in the field,
Ecological Stoichiometry is an indispensable resource for researchers,
instructors, and students of ecology, evolution, physiology, and biogeochemistry.
From the foreword by Peter Vitousek: "[T]his book represents a significant
milestone in the history of ecology. . . . Love it or argue with it--and I do
both--most ecologists will be influenced by the framework developed in this book.
. . . There are points to question here, and many more to test . . . And if we are
both lucky and good, this questioning and testing will advance our field beyond
the level achieved in this book. I can't wait to get on with it."
Concepts of Biology is designed for the single-semester introduction to biology
course for non-science majors, which for many students is their only college-level
science course. As such, this course represents an important opportunity for
students to develop the necessary knowledge, tools, and skills to make informed
decisions as they continue with their lives. Rather than being mired down with
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facts and vocabulary, the typical non-science major student needs information
presented in a way that is easy to read and understand. Even more importantly,
the content should be meaningful. Students do much better when they
understand why biology is relevant to their everyday lives. For these reasons,
Concepts of Biology is grounded on an evolutionary basis and includes exciting
features that highlight careers in the biological sciences and everyday
applications of the concepts at hand.We also strive to show the
interconnectedness of topics within this extremely broad discipline. In order to
meet the needs of today's instructors and students, we maintain the overall
organization and coverage found in most syllabi for this course. A strength of
Concepts of Biology is that instructors can customize the book, adapting it to the
approach that works best in their classroom. Concepts of Biology also includes
an innovative art program that incorporates critical thinking and clicker questions
to help students understand--and apply--key concepts.
Truly high altitude aquatic ecosystems are found primarily at lower latitudes: vast
regions in the tropical part of the Andes, the Himalayas and Tibet, considerable
areas in East Africa, and minor zones of Oceania. However, despite their
abundance in these regions, their biology and ecology has never been
summarized in detail. A current synthesis of the topic is therefore timely. High
altitude waters are ideal systems with which to address a broad range of key and
topical themes in ecology, both at the regional and global scales. From specific
functional adaptations of aquatic species to harsh environmental conditions
through to global diversity patterns along altitudinal gradients and extinction risks
of mountain populations due to vanishing glaciers, ecological patterns and
processes found in high altitude waters are both diverse and singular. Although
poorly considered in classical textbooks of ecology and limnology, high altitude
waters have much to offer existing (aquatic) ecological theories and applications.
These often threatened and exploited habitats are also ideal for studying the
intimate interactions between social and ecological systems that characterize the
majority of ecosystems in the Anthropocene.
Demonstrates how the second law of thermodynamics--which refers to energy's
tendency to change from being concentrated in one place to being spread out
over time--is behind evolution, ecology, economics, and even the origins of life
itself in this scientific tour de force that explores how complex systems emerge,
enlarge, and reproduce in a chaotic world.
Includes only very brief general account of impact of European colonisation on
Aboriginal hunter/gatherers, based on pre-1971 resources.
Concepts of Biology
Gordon Dickinson and Kevin Murphy introduce the basic concepts and processes
in the ecosystem, and explore its role in solving environmental problems.
ENVIRONMENTAL SCIENCE inspires and equips students to make a difference for the world.
Featuring sustainability as their central theme, authors Tyler Miller and Scott Spoolman
emphasize natural capital, natural capital degradation, solutions, trade-offs, and the
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importance of individuals. As a result, students learn how nature works, how they interact with
it, and how humanity has sustained and can continue to sustain its relationship with the earth
by applying nature's lessons to economies and individual lifestyles. Engaging features like
Core Case Studies, and Connections boxes demonstrate the relevance of issues and
encourage critical thinking. Updated with new learning tools, the latest content, and an
enhanced art program, this highly flexible book allows instructors to vary the order of chapters
and sections within chapters to meet the needs of their courses. Two new active learning
features conclude each chapter. Doing Environmental Science offers project ideas based on
chapter content that build critical thinking skills and integrate scientific method principles.
Global Environmental Watch offers online learning activities through the Global Environment
Watch website, helping students connect the book's concepts to current real-world issues.
Important Notice: Media content referenced within the product description or the product text
may not be available in the ebook version.
In the 1970s, the first wave of environmental regulation targeted specific sources of pollutants.
In the 1990s, concern is focused not on the ends of pipes or the tops of smokestacks but on
sweeping regional and global issues. This landmark volume explores the new industrial
ecology, an emerging framework for making environmental factors an integral part of economic
and business decision making. Experts on this new frontier explore concepts and applications,
including Bringing international law up to par with many national laws to encourage industrial
ecology principles. Integrating environmental costs into accounting systems. Understanding
design for environment, industrial "metabolism," and sustainable development and how these
concepts will affect the behavior of industrial and service firms. The volume looks at negative
and positive aspects of technology and addresses treatment of waste as a raw material. This
volume will be important to domestic and international policymakers, leaders in business and
industry, environmental specialists, and engineers and designers.
Discusses the reckless annihilation of fish and birds by the use of pesticides and warns of the
possible genetic effects on humans.
The research of the last decade has demonstrated that ecosystems and human systems are
influenced by multiple factors, including climate, land use, and the by-products of resource use.
Understanding the net impact of a suite of simultaneously occurring environmental changes is
essential for developing effective response strategies. Using case studies on drought and a
wide range of atmosphere-ecosystem interactions, a workshop was held in September 2005 to
gather different perspectives on multiple stress scenarios. The overarching lesson of the
workshop is that society will require new and improved strategies for coping with multiple
stresses and their impacts on natural socioeconomic systems. Improved communication
among stakeholders; increased observations (especially at regional scales); improved model
and information systems; and increased infrastructure to provide better environmental
monitoring, vulnerability assessment, and response analysis are all important parts of moving
toward better understanding of and response to situations involving multiple stresses. During
the workshop, seven near-term opportunities for research and infrastructure that could help
advance understanding of multiple stresses were also identified.
Features review questions at the end of each chapter; Includes suggestions for recommended
reading; Provides a glossary of ecological terms; Has a wide audience as a textbook for
advanced undergraduate students, graduate students and as a reference for practicing
scientists from a wide array of disciplines
This book is the result of a joint research effort led by the U.S. National Academy of Sciences
and involving the Royal Scientific Society of Jordan, the Israel Academy of Sciences and
Humanities, and the Palestine Health Council. It discusses opportunities for enhancement of
water supplies and avoidance of overexploitation of water resources in the Middle East. Based
on the concept that ecosystem goods and services are essential to maintaining water quality
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and quantity, the book emphasizes conservation, improved use of current technologies, and
water management approaches that are compatible with environmental quality.
The Principles of Biology sequence (BI 211, 212 and 213) introduces biology as a scientific
discipline for students planning to major in biology and other science disciplines. Laboratories
and classroom activities introduce techniques used to study biological processes and provide
opportunities for students to develop their ability to conduct research.
Recent scientific literature has raised many concerns about whether fisheries have caused
more extensive changes to marine populations and ecosystems than previously realized or
predicted. In many cases, stocks have been exploited far beyond management targets, and
new analyses indicate that fishing has harmed other species—including marine mammals,
seabirds, sea turtles, and sea grasses—either directly through catch or habitat damage, or
indirectly through changes in food-web interactions. At the request of the National Oceanic and
Atmospheric Administration, the National Research Council conducted an independent study
to weigh the collective evidence for fishery-induced changes to marine ecosystems and the
implications of the findings for U.S. fisheries management. Dynamic Changes in Marine
Ecosystems provides comprehensive information in regard to these findings.

This long-anticipated reference and sourcebook for California’s remarkable
ecological abundance provides an integrated assessment of each major
ecosystem type—its distribution, structure, function, and management. A
comprehensive synthesis of our knowledge about this biologically diverse state,
Ecosystems of California covers the state from oceans to mountaintops using
multiple lenses: past and present, flora and fauna, aquatic and terrestrial, natural
and managed. Each chapter evaluates natural processes for a specific
ecosystem, describes drivers of change, and discusses how that ecosystem may
be altered in the future. This book also explores the drivers of California’s
ecological patterns and the history of the state’s various ecosystems, outlining
how the challenges of climate change and invasive species and opportunities for
regulation and stewardship could potentially affect the state’s ecosystems. The
text explicitly incorporates both human impacts and conservation and restoration
efforts and shows how ecosystems support human well-being. Edited by two
esteemed ecosystem ecologists and with overviews by leading experts on each
ecosystem, this definitive work will be indispensable for natural resource
management and conservation professionals as well as for undergraduate or
graduate students of California’s environment and curious naturalists.
The generation of electricity by wind energy has the potential to reduce
environmental impacts caused by the use of fossil fuels. Although the use of wind
energy to generate electricity is increasing rapidly in the United States,
government guidance to help communities and developers evaluate and plan
proposed wind-energy projects is lacking. Environmental Impacts of Wind-Energy
Projects offers an analysis of the environmental benefits and drawbacks of wind
energy, along with an evaluation guide to aid decision-making about projects. It
includes a case study of the mid-Atlantic highlands, a mountainous area that
spans parts of West Virginia, Virginia, Maryland, and Pennsylvania. This book will
inform policy makers at the federal, state, and local levels.
This nonfiction science reader will help fifth grade students gain science content
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knowledge while building their reading comprehension and literacy skills. This
purposefully leveled text features hands-on, challenging science experiments and
full-color images. Students will learn all about the sun and its effect on
photosynthesis and ecosystems through this engaging text that supports STEM
education and is aligned to the Next Generation Science Standards. Important
text features like a glossary and index will improve students close reading skills.
Energy in Agroecosystems: A Tool for Assessing Sustainability is the first book
on energy analysis that is up-to-date and specifically dedicated to agriculture. It is
written from an agroecological perspective and goes beyond the conventional
analysis of the efficient use of energy. The book provide a methodological guide
to assess energy efficiency and sustainability from an eco-energetic point of
view. Case studies from both Europe and America, which are representative of
today’s most used scales of analysis (crop, farm, local or national) and the
different farm management practices (traditional, industrialized, and
contemporary organic), apply this methodology This book will be of primary
interest to researchers, practitioners, and students working in the areas of
agroecology, sustainable agriculture, environmental science, energy analysis,
natural resources management, rural development and international
development.
Stream Ecosystems in a Changing Environment synthesizes the current
understanding of stream ecosystem ecology, emphasizing nutrient cycling and
carbon dynamics, and providing a forward-looking perspective regarding the
response of stream ecosystems to environmental change. Each chapter includes
a section focusing on anticipated and ongoing dynamics in stream ecosystems in
a changing environment, along with hypotheses regarding controls on stream
ecosystem functioning. The book, with its innovative sections, provides a bridge
between papers published in peer-reviewed scientific journals and the findings of
researchers in new areas of study. Presents a forward-looking perspective
regarding the response of stream ecosystems to environmental change Provides
a synthesis of the latest findings on stream ecosystems ecology in one concise
volume Includes thought exercises and discussion activities throughout, providing
valuable tools for learning Offers conceptual models and hypotheses to stimulate
conversation and advance research
An ecosystem provides the living and nonliving things that plants and animals
need to survive. All the populations living in a rain forest interact with each other
and form a community. Food chains and food webs show how energy moves
through an ecosystem. Some energy is lost at each level of the food chain.
Next Generation Science Standards identifies the science all K-12 students
should know. These new standards are based on the National Research
Council's A Framework for K-12 Science Education. The National Research
Council, the National Science Teachers Association, the American Association
for the Advancement of Science, and Achieve have partnered to create
standards through a collaborative state-led process. The standards are rich in
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content and practice and arranged in a coherent manner across disciplines and
grades to provide all students an internationally benchmarked science education.
The print version of Next Generation Science Standards complements the
nextgenscience.org website and: Provides an authoritative offline reference to
the standards when creating lesson plans Arranged by grade level and by core
discipline, making information quick and easy to find Printed in full color with a layflat spiral binding Allows for bookmarking, highlighting, and annotating
The book presents a consistent and complete ecosystem theory based on
thermodynamic concepts. The first chapters are devoted to an interpretation of
the first and second law of thermodynamics in ecosystem context. Then
Prigogine's use of far from equilibrium thermodynamic is used on ecosystems to
explain their reactions to perturbations. The introduction of the concept exergy
makes it possible to give a more profound and comprehensive explanation of the
ecosystem's reactions and growth-patterns. A tentative fourth law of
thermodynamic is formulated and applied to facilitate these explanations. The
trophic chain, the global energy and radiation balance and pattern and the
reactions of ecological networks are all explained by the use of exergy. Finally, it
is discussed how the presented theory can be applied more widely to explain
ecological observations and rules, to assess ecosystem health and to develop
ecological models.
An extensive update and sequel to the successful title Renewables-Based Technology:
Sustainability Assessment. Over the past decade, the field of renewable resources has grown
tremendously and sustainability assessment methods have undergone significant changes and
improvements. This book brings together the wide range of sustainability assessment methods
in current use, together with case studies to demonstrate their applications. The book is
divided into four sections as follows: Part 1 - Introduction: Discusses the growing role of
renewables as resources and their applications, together with an introduction to the principles
of sustainability assessment Part 2 - Assessment Methods: Presents a wide variety of
sustainability assessment methods and tools that are currently used. This includes land, waterand material use analysis, energy and exergy use, carbon footprints, life cycle analysis,
ecological footprints, life cycle costing, social sustainability analysis, Prosuite methodology and
Seebalance (the SocioEcoEfficiency Analysis developed by BASF. Part 3 - Case Studies:
Provides context buy demonstrating the application of these methods within the major
industries benefiting from renewables. The case studies apply sustainability assessment
methods to the production of renewable energy (wind energy, solar energy and biofuels), biobased chemicals and bio-based materials. Part 4 - Conclusions
Biology for AP® courses covers the scope and sequence requirements of a typical twosemester Advanced Placement® biology course. The text provides comprehensive coverage
of foundational research and core biology concepts through an evolutionary lens. Biology for
AP® Courses was designed to meet and exceed the requirements of the College Board’s
AP® Biology framework while allowing significant flexibility for instructors. Each section of the
book includes an introduction based on the AP® curriculum and includes rich features that
engage students in scientific practice and AP® test preparation; it also highlights careers and
research opportunities in biological sciences.
Background; The nature of grassland; Problems in studying grassland ecosystems; Natural
temperate grasslands; Semi-natural temperate meadows and pastures; Tropical grasslands;
Arable grasslands; Croplands.
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Responding to the growing importance of, and interest in, wetland ecosystems, here is a
complete introduction to wetland ecosystem types and modeling. Drawn from Bill Mitsch's
encyclopedic Wetlands, this text provides a basic introduction to ecosystems, wetland
ecosystems, and systems ecology and modeling. Revising original chapters and adding new
content to include the latest research finding and regulatory requirements, the book presents indepth coverage of the seven dominant wetland ecosystem types found worldwide. With
foundational information on every aspect of wetland ecosystems, this is an ideal supplemental
text for advanced courses as well as introductory ecology courses.
Nutrient recycling, habitat for plants and animals, flood control, and water supply are among
the many beneficial services provided by aquatic ecosystems. In making decisions about
human activities, such as draining a wetland for a housing development, it is essential to
consider both the value of the development and the value of the ecosystem services that could
be lost. Despite a growing recognition of the importance of ecosystem services, their value is
often overlooked in environmental decision-making. This report identifies methods for
assigning economic value to ecosystem servicesâ€"even intangible onesâ€"and calls for
greater collaboration between ecologists and economists in such efforts.
Tropical habitats cover over one third of the Earth's terrestrial surface and harbor much of its
biodiversity, with many areas rich in endemic species. However, these ecosystems are under
significant and growing threat from issues such as deforestation, land degradation and ocean
acidification. This introductory textbook provides a comprehensive guide to the major tropical
biomes. It is unique in its balanced coverage of both aquatic and terrestrial systems and in its
international scope. Each chapter is built around a particular tropical ecosystem, with
descriptive case studies providing a framework around which ecological concepts and applied
ecological topics are presented. This second edition has been thoroughly updated to reflect
recent advances in the field and includes a greater focus on the impact of global climate
change. The text is supported throughout by boxes containing supplementary material and is
illustrated with over 200 clear, simple line diagrams, maps and photographs.
The period since World War II, and especially the last decade influenced by the International
Biological Program, has seen enormous growth in research on the function of ecosystems. The
same period has seen an exponential' rise in environmental problems including the capacity of
the Earth to support man's population. The concern extends to man's effects on the
"biosphere"-the film of living organisms on the Earth's surface that supports man. The common
theme of ecologic research and environmental concerns is primary production the binding of
sunlight energy into organic matter by plants that supports all life. Many results from the IBP
remain to be synthesized, but enough data are available from that program and other research
to develop a convincing sum mary of the primary production of the biosphere-the purpose of
this book. The book had its origin in the parallel interests of the two editors and Gene E.
Likens, which led them to prepare a symposium on the topic at the Second Biological
Congress of the American Institute of Biological Sciences in Miami, Florida, October 24, 1971.
Revisions of the papers presented at that symposium appear as Chapters 2, 8, 9, 10, and 15 in
this book. We have added other chapters that complement this core; these include discussion
and evaluation of methods for measuring productivity and regional production, current findings
on tropical productivity, and models of primary productivity.
"The new book Mapping Ecosystem Services provides a comprehensive collection of theories,
methods and practical applications of ecosystem services (ES) mapping, for the first time
bringing together valuable knowledge and techniques from leading international experts in the
field." (www.eurekalert.org).
Science, engineering, and technology permeate nearly every facet of modern life and hold the
key to solving many of humanity's most pressing current and future challenges. The United
States' position in the global economy is declining, in part because U.S. workers lack
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fundamental knowledge in these fields. To address the critical issues of U.S. competitiveness
and to better prepare the workforce, A Framework for K-12 Science Education proposes a new
approach to K-12 science education that will capture students' interest and provide them with
the necessary foundational knowledge in the field. A Framework for K-12 Science Education
outlines a broad set of expectations for students in science and engineering in grades K-12.
These expectations will inform the development of new standards for K-12 science education
and, subsequently, revisions to curriculum, instruction, assessment, and professional
development for educators. This book identifies three dimensions that convey the core ideas
and practices around which science and engineering education in these grades should be built.
These three dimensions are: crosscutting concepts that unify the study of science through their
common application across science and engineering; scientific and engineering practices; and
disciplinary core ideas in the physical sciences, life sciences, and earth and space sciences
and for engineering, technology, and the applications of science. The overarching goal is for all
high school graduates to have sufficient knowledge of science and engineering to engage in
public discussions on science-related issues, be careful consumers of scientific and technical
information, and enter the careers of their choice. A Framework for K-12 Science Education is
the first step in a process that can inform state-level decisions and achieve a researchgrounded basis for improving science instruction and learning across the country. The book will
guide standards developers, teachers, curriculum designers, assessment developers, state
and district science administrators, and educators who teach science in informal environments.
The same amount of water has been present on our planet for about 4 billion years, since
shortly after the Earth was formed. Since then it has cycled through evaporation, condensation,
precipitation and surface runoff multiple times. Water scarcity as an abiotic factor ranging from
moderate to severe stress levels, accompanied by loss of moisture in the soil, is extremely
hard for most organisms to cope with, particularly terrestrial plants and their food-chain
dependents. Because of the potential for increasing temporary, or posssibly permanent,
drought conditions in the future, there is intense focus on improving plant resistance to drought
and increasing yield performance in water- limited environments through genotype selection in
important crops. This book aims to contribute to understanding of how plants and other
organisms respond to water stress conditions, and the various survival strategies adopted
under differing moisture levels.
As the Gulf of Mexico recovers from the Deepwater Horizon oil spill, natural resource
managers face the challenge of understanding the impacts of the spill and setting priorities for
restoration work. The full value of losses resulting from the spill cannot be captured, however,
without consideration of changes in ecosystem services--the benefits delivered to society
through natural processes. An Ecosystem Services Approach to Assessing the Impacts of the
Deepwater Horizon Oil Spill in the Gulf of Mexico discusses the benefits and challenges
associated with using an ecosystem services approach to damage assessment, describing
potential impacts of response technologies, exploring the role of resilience, and offering
suggestions for areas of future research. This report illustrates how this approach might be
applied to coastal wetlands, fisheries, marine mammals, and the deep sea -- each of which
provide key ecosystem services in the Gulf -- and identifies substantial differences among
these case studies. The report also discusses the suite of technologies used in the spill
response, including burning, skimming, and chemical dispersants, and their possible long-term
impacts on ecosystem services.
Fundamentals of Environmental Studies is taught as a compulsory paper to first-year
undergraduate students across major technical universities in India. This book introduces the
fundamental principles and concepts of environmental science, ecology and related
interdisciplinary subjects, such as policy, law, pollution control, economics and natural
resource management. It covers a wide range of topics and issues including biodiversity,
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global warming, acid rain, ozone layer depletion, nuclear accidents, nuclear holocaust, disaster
management, manipulation of various natural resources including water, land, forests, food
and mineral resources, and the problems associated with natural resource management. It
also analyzes different types of ecosystems, biochemical cycles and laws of thermodynamics
and provides easy-to-understand examples. In addition, the book offers separate chapters on
various types of environmental pollution and waste management, including waste water
treatment, solid waste management and green management.
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