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A one–of–a–kind guide to using deterministic and probabilistic methods for solving problems in the biological sciences
Highlighting the growing relevance of quantitative techniques in scientific research, Mathematical Methods in Biology
provides an accessible presentation of the broad range of important mathematical methods for solving problems in the
biological sciences. The book reveals the growing connections between mathematics and biology through clear
explanations and specific, interesting problems from areas such as population dynamics, foraging theory, and life history
theory. The authors begin with an introduction and review of mathematical tools that are employed in subsequent
chapters, including biological modeling, calculus, differential equations, dimensionless variables, and descriptive
statistics. The following chapters examine standard discrete and continuous models using matrix algebra as well as
difference and differential equations. Finally, the book outlines probability, statistics, and stochastic methods as well as
material on bootstrapping and stochastic differential equations, which is a unique approach that is not offered in other
literature on the topic. In order to demonstrate the application of mathematical methods to the biological sciences, the
authors provide focused examples from the field of theoretical ecology, which serve as an accessible context for study
while also demonstrating mathematical skills that are applicable to many other areas in the life sciences. The book?s
algorithms are illustrated using MATLAB®, but can also be replicated using other software packages, including R,
Mathematica®, and Maple; however, the text does not require any single computer algebra package. Each chapter
contains numerous exercises and problems that range in difficulty, from the basic to more challenging, to assist readers
with building their problem–solving skills. Selected solutions are included at the back of the book, and a related Web site
features supplemental material for further study. Extensively class–tested to ensure an easy–to–follow format,
Mathematical Methods in Biology is an excellent book for mathematics and biology courses at the upper–undergraduate
and graduate levels. It also serves as a valuable reference for researchers and professionals working in the fields of
biology, ecology, and biomathematics.
Force ratios are an important variable in warfare and in nature. On the Serengeti, large zebra herds are hunted by small
prides of lions. But with their overwhelming majority, why don¿t the zebras unite and attack the lions? Ecological
interactions between predators and their prey are complex. The mathematics underlying different types of survival
strategies for attacker and evader have been worked out by ecologists. While not a perfect metaphor, these quantitative
ecology models greatly resemble behavioral interactions during counterinsurgency operations. This paper suggests a
framework for other researchers to adapt and expand. Indeed, many of the models discussed are common to both
ecologists and economists.
Discusses the dynamics of natural ecosystems and changes in the natural landscape in response to changes in the
environment
Revised edition of: Introduction to molecular ecology / Trevor J. C. Beebee, Graham Rowe. 2008. 2nd ed.
This book provides an up to date review of the methods of measuring and assessing biological diversity, together with
their application.
Given the importance of interdisciplinary work in sustainability, Simulation of Ecological and Environmental Models
introduces the theory and practice of modeling and simulation as applied in a variety of disciplines that deal with earth
systems, the environment, ecology, and human-nature interactions. Based on the author's many years of teaching g
How much do we know about the living world? Enough to predict its future? First Ecology: ecological principles and
environmental issues provides a critical and evaluative introduction to the science of ecology. Alan Beeby and AnneMaria Brennan present a succinct survey of ecology, describing and explaining the relationship between living organisms
and their environment. The third edition of this popular book continues to introduce ecology from a human perspective.
This view of humanity as part of the ecology of the planet makes the fundamental relevance of ecology to all life science
students apparent throughout. First Ecology develops in sequence the core themes in ecology at each level of
organisation - subcellular, population, ecosystem, landscape and planetary. Understanding this hierarchy - and the
interplay between these levels - is crucial to the environmental decisions our species faces at the start of the twenty-first
century. First Ecology is the ideal primer for you to develop this understanding. Online Resource Centre: The Online
Resource Centre features the following materials: For lecturers (password protected): · A virtual field course comprising a
series of basic exercises using real data helps students prepare for, and gain more from, their time in the field · Figures
from the book, available to download to facilitate lecture preparation · PowerPoint slides introducing key concepts,
supported with integrated figures from the book, help to save time in preparing and planning lectures · Routes help
students follow and understand various themes and connections throughout the book and offer schemes for independent
study · Answers to exercises provided in the book For students: · Hyperlinks to the primary literature cited in the book to
facilitate access to original research papers · Routes map out how key themes are developed throughout the book . Web
link library of all the URLs included in the book, together with additional web links on specific topics
Probes the metaphor of environmental catastrophe in American literature of the last 150 years. Lee Rozelle examines the natural
environment's place in American literature and culture through the lens of what he calls the “ecosublime,” an aesthetic moment
that in its awe and terror provokes a cognitive and spiritual re-conception of place. Focusing on a variety of literary works and
cultural artifacts, Ecosublime explores 19th-century, modern, postmodern, and millennial texts as they portray the changing
ecological face of America. In the 19th century, Rozelle argues, Isabella Bird and Edgar Allan Poe represent the western
wilderness as culturally constructed and idealized landscapes--gardens, forests, and frontiers--conceptual frameworks that either
misrepresent or uphold ecological space. Modernists like Nathanael West and William Carlos Williams, on the other hand, portray
urban space as either wastelands or mythical urban gardens. A chapter on Charles W. Chesnutt and Rebecca Harding Davis
analyzes a new breed of literary eco-advocate, educating and shocking mainstream readers through depictions of ecological
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disaster. A later chapter probes the writings of Edward Abbey and the Unabomber Manifesto to delve into the sublime dimensions
of environmental activism, monkey-wrenching, and eco-terrorism. In each instance, Rozelle finds evidence that the
ecosublime--nature experienced as an instance of wonder and fear--profoundly reflects spiritual and political responses to the
natural world, America's increasingly anti-ecological trajectory, and the ascendance of a post-natural landscape.
A detailed exposition of the most common mathematical models in population and community ecology, covering exponential and
logistic population growth, age-structured demography, metapopulation dynamics, competition, predation, and island
biogeography. Intended to demystify ecological models and the math behind them by deriving the models from first principles. The
primer may be used as a self-teaching tutorial, as a primary textbook, or as a supplemental text to a general ecology textbook.
Annotation copyright by Book News, Inc., Portland, OR
Ecology is a component of Encyclopedia of Environmental and Ecological Sciences, Engineering and Technology Resources in
the global Encyclopedia of Life Support Systems (EOLSS), which is an integrated compendium of twenty one Encyclopedias.
Ecology is the study of the interrelationships between living organisms and their environment. The term "ecology" was introduced
by Ernst Haeckel, at the end of the nineteenth century. Since that time spectacular advances have been made. Much has been
learned about the relationship between organisms and environmental factors, and about the processes that regulate the
abundance and distribution of species. The Theme on Ecology with contributions from distinguished experts in the field discusses
the Science of Ecology for a Sustainable World. The two volumes are aimed at the following five major target audiences:
University and College students Educators, Professional practitioners, Research personnel and Policy analysts, managers, and
decision makers and NGOs.
Uses graphs and charts to show how plants, animals, and the environment are interdependent.
Marine mammals face a large array of stressors, including loss of habitat, chemical and noise pollution, and bycatch in fishing,
which alone kills hundreds of thousands of marine mammals per year globally. To discern the factors contributing to population
trends, scientists must consider the full complement of threats faced by marine mammals. Once populations or ecosystems are
found to be at risk of adverse impacts, it is critical to decide which combination of stressors to reduce to bring the population or
ecosystem into a more favorable state. Assessing all stressors facing a marine mammal population also provides the
environmental context for evaluating whether an additional activity could threaten it. Approaches to Understanding the Cumulative
Effects of Stressors on Marine Mammals builds upon previous reports to assess current methodologies used for evaluating
cumulative effects and identify new approaches that could improve these assessments. This review focuses on ways to quantify
exposure-related changes in the behavior, health, or body condition of individual marine mammals and makes recommendations
for future research initiatives.
This book provides a foundation for modern applied ecology. Much of current ecology research and conservation addresses
problems across landscapes and regions, focusing on spatial patterns and processes. This book is aimed at teaching fundamental
concepts and focuses on learning-by-doing through the use of examples with the software R. It is intended to provide an entrylevel, easily accessible foundation for students and practitioners interested in spatial ecology and conservation.
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It is a truism among biologists that an organism’s phenotype is the product of both its genotype and its environment. An
organism’s genotype contains the total informational potential of the individual, while its environment shapes the
expression of the ge- type, influences the rate of mutation and occurrence of modifications, and ultimately determines the
likelihood that the genotype (or fractions thereof) will survive into the next generation. In the relationship between host
and pathogen, therefore, each forms a part of the environment of the other, mutually influencing the biology of both
partners on scales ranging from the life history of individuals to the fate of populations or entire species. Molecular
biologists working on problems in pathogenesis generally think of the host organism as the pathogen’s environment and
perhaps occasionally consider the pathogen as part of the host’s environment. However, because “environment” can be
defined at many scales, so, too, can phenotypes: if a pathogen, as a species, is c- sidered to exist in a host, as a
species, then among its phenotypes is the nature of the pandemic disease it can cause within the host community. The
contributors to the proceedings of this NATO Advanced Research Workshop have treated the interplay of environment
and genotype in the host–pathogen relationship and its relationship to the problem of emerging infectious disease at both
the macroscopic and microscopic/ molecular levels along this continuum of scale (with some human history thrown in at
times for good measure).
The seemingly innocent observation that the activities of organisms bring about changes in environments is so obvious
that it seems an unlikely focus for a new line of thinking about evolution. Yet niche construction--as this process of
organism-driven environmental modification is known--has hidden complexities. By transforming biotic and abiotic
sources of natural selection in external environments, niche construction generates feedback in evolution on a scale
hitherto underestimated--and in a manner that transforms the evolutionary dynamic. It also plays a critical role in ecology,
supporting ecosystem engineering and influencing the flow of energy and nutrients through ecosystems. Despite this,
niche construction has been given short shrift in theoretical biology, in part because it cannot be fully understood within
the framework of standard evolutionary theory. Wedding evolution and ecology, this book extends evolutionary theory by
formally including niche construction and ecological inheritance as additional evolutionary processes. The authors
support their historic move with empirical data, theoretical population genetics, and conceptual models. They also
describe new research methods capable of testing the theory. They demonstrate how their theory can resolve longstanding problems in ecology, particularly by advancing the sorely needed synthesis of ecology and evolution, and how it
offers an evolutionary basis for the human sciences. Already hailed as a pioneering work by some of the world's most
influential biologists, this is a rare, potentially field-changing contribution to the biological sciences.
This book serves as an introduction to the burgeoning field of ecothology, illustrating both its variety and its commonality
across different Christian theological divides. Some of the questions addressed in this short book include the following:
How can the Bible still make sense in the context of climate change and biodiversity loss? Who on earth is Jesus Christ,
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and what does he mean for us in today’s world? How can Christians be faithful to their traditions while responding to
pressing calls to be engaged in environmental activism? What is the relationship between theory and practice, and local
as well as global demands, and how is this relationship expressed in different ecclesial settings? How can we encourage
each other to develop a sense of the earth as divine gift? Written in clear, accessible style, this book walks readers
through difficult concepts and shows the way different sources in Christian theology have responded to one of the most
significant cultural issues of our time.
This book takes a broad-based approach that emphasizes the historical, cultural, political, religious, social, and economic
factors that underlie an understanding of both global and domestic terrorism. This unique text-reader combines original
essays with the best of the existing literature on terrorism. Each chapter of this text begins with an overview essay written
by the authors, followed by two relevant and engaging articles culled from a wide variety of popular, academic, and
governmental sources. This is the only major terrorism text to incorporate readings from top terrorism experts into a
traditional textbook format, allowing readers to deepen their understanding of each aspect of terrorism.
The topics discussed in the Handbook on the Economics of Natural Resources are essential for those looking to
understand how best to use and conserve the resources that form the foundation for human well-being. These include
nonrenewable resources, mod
Landslides and debris flows belong to the most dangerous natural hazards in many parts of the world. Despite intensive
research, these events continue to result in human suffering, property losses, and environmental degradation every year.
Better understanding of the mechanisms and processes of landslides and debris flows will help make reliable predictions,
develop mitigation strategies and reduce vulnerability of infrastructure. This book presents contributions to the workshop
on Recent Developments in the Analysis, Monitoring and Forecast of Landslides and Debris Flow, in Vienna, Austria,
September 9, 2013. The contributions cover a broad spectrum of topics from material behavior, physical modelling over
numerical simulation to applications and case studies. The workshop is a joint event of three research projects funded by
the European Commission within the 7th Framework Program: MUMOLADE (Multiscale modelling of landslides and
debris flows, www.mumolade.com), REVENUES (Numerical Analysis of Slopes with Vegetations, http://www.revenueseu.com) and HYDRODRIL (Integrated Risk Assessment of Hydrologically-Driven Landslides, www.boku.ac.at/igt/).
Integrates process and content of core areas of ecology using an engaging narrative, fascinating case studies, and
stunning images throughout.
the virtual impossibility of extracting the many different species from a habitat with equal efficiency by a single method (e.g. Nef,
1960). 1.1 Population estimates Population estimates can be classified into a number of different types; the most convenient
classification is that adopted by Morris (1955), although he used the terms somewhat differently in a later paper (1960). 1.1.1
Absolute and related estimates The animal numbers may be expressed as a density per unit area of the ground of the habitat.
Such estimates are given by nearest neighbour and related techniques (Chapter 2), marking and recapture (Chapter 3), by
sampling a known fraction of the habitat (Chapter 4-6) and by removal sampling and random walk techniques (Chapter 7).
Absolute population The number of animals per unit area (e.g. hectare, acre). It is almost impossible to construct a budget or to
study mortality factors without the conversion of population estimates to absolute figures, for not only do insects often move from
the plant to the soil at different developmental stages, but the amount of plant material is itself always changing. The importance of
obtaining absolute estimates cannot be overemphasized.
Introduction to Population Ecology, 2nd Edition is a comprehensive textbook covering all aspects of population ecology. It uses a
wide variety of field and laboratory examples, botanical to zoological, from the tropics to the tundra, to illustrate the fundamental
laws of population ecology. Controversies in population ecology are brought fully up to date in this edition, with many brand new
and revised examples and data. Each chapter provides an overview of how population theory has developed, followed by
descriptions of laboratory and field studies that have been inspired by the theory. Topics explored include single–species
population growth and self–limitation, life histories, metapopulations and a wide range of interspecific interactions including
competition, mutualism, parasite–host, predator–prey and plant–herbivore. An additional final chapter, new for the second edition,
considers multi–trophic and other complex interactions among species. Throughout the book, the mathematics involved is
explained with a step–by–step approach, and graphs and other visual aids are used to present a clear illustration of how the
models work. Such features make this an accessible introduction to population ecology; essential reading for undergraduate and
graduate students taking courses in population ecology, applied ecology, conservation ecology, and conservation biology,
including those with little mathematical experience.
Published by Sinauer Associates, an imprint of Oxford University Press. The new fourth edition of Ecology maintains its focus on
providing an easy-to-read and well-organized text for instructors and students to explore the basics of ecology. This edition also
continues with an increasing emphasis on enhancing student quantitative and problem-solving skills. A new Hone Your ProblemSolving Skills series has been added to the set of review questions at the end of each chapter. The questions expose students to
hypothetical situations or existing data sets,and allow them to work through data analysis and interpretation to better understand
ecological concepts.
Offering a cross-country examination and comparison of drought awareness and experience, this book shows how scientists,
water managers, and policy makers approach drought and water scarcity in arid and semi-arid regions of Spain, Mexico, Australia,
South Africa and the United States.
A Primer of Ecological StatisticsSinauer Associates Incorporated
This book covers basic concepts in population and quantitative genetics, including measuring selection on phenotypic traits. The
emphasis is on material applicable to field studies of evolution focusing on ecologically important traits. Topics addressed are
critical for training students in ecology, evolution, conservation biology, agriculture, forestry, and wildlife management. Many texts
in this field are too complex and mathematical to allow the average beginning student to readily grasp the key concepts. A Primer
of Ecological Genetics, in contrast, employs mathematics and statistics-fully explained, but at a less advanced level-as tools to
improve understanding of biological principles. The main goal is to enable students to understand the concepts well enough that
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they can gain entry into the primary literature. Integration of the different chapters of the book shows students how diverse
concepts relate to each other.
Amongst the challenges that elementary teachers may often face as they introduce their students to science is the need to
maintain a solid understanding of the many scientific concepts and details themselves. This indispensible resource, intended for
pre- and in-service elementary school teachers, provides concise and comprehensible explanation of key concepts across science
disciplines. Organized around the National Science Education Standards, the book tackles the full range of the elementary
curriculum including life sciences, ecological sciences, physical sciences, and earth sciences. Although not a methods text, the
clear and accessible definitions offered by veteran teacher educator Jeffrey Bloom will nonetheless help teachers understand
science concepts to the degree to which they can develop rich and exciting inquiry approaches to exploring these concepts with
children. Perfect as a companion to any elementary science methods textbook or as a stand alone reference for practitioners, The
Really Useful Elementary Science Book is a resource teachers will want to reach for again and again.
River restoration projects are designed to recreate functional characteristics within a context of physical stability. They tend to focus on the
development and application of geomorphic principles for river restoration design. Due to different models obtaining different results on the
same problem, incomplete or absent data, and climatic/social/cultural changes, the designers and managers of such projects frequently face
high levels of uncertainty. This book will provide a systematic overview of the issues involved in minimizing and coping with uncertainty in
river restoration projects. A series of thematic sections will be used to define the various sources of uncertainty in restoration projects and
how these show at different points in the life cycle (design, construction and post-construction phases) of restoration projects. The structure of
the book will offer a rational theoretical analysis of the problem while providing practical guidance in managing the different sources of
uncertainty. A wide range of case studies will be included from Europe, North America and Australasia
Invasion ecology is the study of the causes and consequences of the introduction of organisms to areas outside their native range. Interest in
this field has exploded in the past few decades. Explaining why and how organisms are moved around the world, how and why some become
established and invade, and how best to manage invasive species in the face of global change are all crucial issues that interest
biogeographers, ecologists and environmental managers in all parts of the world. This book brings together the insights of more than 50
authors to examine the origins, foundations, current dimensions and potential trajectories of invasion ecology. It revisits key tenets of the
foundations of invasion ecology, including contributions of pioneering naturalists of the 19th century, including Charles Darwin and British
ecologist Charles Elton, whose 1958 monograph on invasive species is widely acknowledged as having focussed scientific attention on
biological invasions.
A comprehensive introduction to ocean ecology and a new way of thinking about ocean life Marine ecology is more interdisciplinary, broader
in scope, and more intimately linked to human activities than ever before. Ocean Ecology provides advanced undergraduates, graduate
students, and practitioners with an integrated approach to marine ecology that reflects these new scientific realities, and prepares students for
the challenges of studying and managing the ocean as a complex adaptive system. This authoritative and accessible textbook advances a
framework based on interactions among four major features of marine ecosystems—geomorphology, the abiotic environment, biodiversity, and
biogeochemistry—and shows how life is a driver of environmental conditions and dynamics. Ocean Ecology explains the ecological processes
that link organismal to ecosystem scales and that shape the major types of ocean ecosystems, historically and in today's Anthropocene
world. Provides an integrated new approach to understanding and managing the ocean Shows how biological diversity is the heart of
functioning ecosystems Spans genes to earth systems, surface to seafloor, and estuary to ocean gyre Links species composition, trait
distribution, and other ecological structures to the functioning of ecosystems Explains how fishing, fossil fuel combustion, industrial fertilizer
use, and other human impacts are transforming the Anthropocene ocean An essential textbook for students and an invaluable resource for
practitioners
Presents an overview of ecological modeling as it relates to current ecological theory. KEY TOPICS: A Primer of Ecological Theory maintains
its scientific objectivity while covering the full extent of current ecological modeling theory. The book introduces the use of computer
technology to ecological modeling through MATLAB. This allows all work to be verified and the skills transferred to other disciplines.
MARKET: A valuable resource book for ecologists, resource managers, and economists.
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