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National Science Foundation (NSF) is a unique federal agency because it
supports scientific research financially, but does not engage in scientific work
itself. Its history is known only in part because the NSF is a vibrant, expanding,
and living entity that makes the final telling of its story impossible. Much can be
learned from its beginning as well as its component parts. If the founding of the
NSF in 1950 was couched in an era of physics, especially atomic physics,
certainly by the end of the 20th century and the beginning of the 21st, biology
was, and remains, the queen of sciences for the predictable future. This book
highlights the elite status of America’s biological sciences as they were funded,
affected, and, to a very real degree, interactively guided by the NSF. It examines
important events in the earlier history of the Foundation because they play
strongly upon the development of the various biology directorates. Issues such
as education, applied research, medical science, the National Institutes of Health,
the beginnings of biotechnology, and other matters are also discussed.
Ants have always fascinated the nature observer. Reports from ancient Egypt
and Mesopotamia indicate that ants interested humans long ago. Myrmecology
as a science had its beginning in the last century with great naturalists like Andre,
Darwin, Emery, Escherich, Fabre, Fields, Forel, Janet, Karawaiew, McCook,
Mayr, Smith, Wasmann and Wheeler. They studied ants as an interesting
biological phenomenon, with little thought of the possible beneficial or detrimental
effects ants could have on human activities (see Wheeler 1910 as an example).
When Europeans began colonizing the New World, serious ant problems
occurred. The first reports of pest ants came from Spanish and Portuguese
officials of the fifteenth and sixteenth centuries in Trinidad, The West Indies,
Central America and South America. Leaf-cutting ants were blamed for making
agricultural development almost impossible in many areas. These ants, Atta and
Acromyrmex species, are undoubtedly the first ants identified as pests and may
be considered to have initiated interest and research in applied myrmecology
(Mariconi 1970).
Concepts of Biology
The impetus for this volume comes from two sources. The first is scientific: by
virtue of a preference for certain large benthic invertebrates as food, sea otters
have interesting and significant effects on the structure and dynamics of
nearshore communities in the North Pacific. The second is political: be cause of
the precarious status of the sea otter population in coastal California, the U.S.
Fish and Wildlife Service (USFWS) announced, in June 1984, a proposal to
establish a new population of sea otters at San Nicolas Island, off southern
California. The proposal is based on the premise that risks of catastrophic losses
of sea otters, due to large oil spills, are greatly reduced by distributing the
population among two geographically separate locations. The federal laws of the
U.S. require that USFWS publish an Environmental Impact Statement (ElS)
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regarding the proposed translocation of sea otters to San Nicolas Island. The EIS
is intended to be an assessment of likely bio logical, social, and economic effects
of the proposal. In final form, the EIS has an important role in the decision of
federal management authority (in this case, the Secretary of the Interior of the
U.S.) to accept or reject the proposal.
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
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.
Presents an examination of the scale of water pollution problems, and, through
case studies, explores the type of investigations biologists need to undertake in
solving them. The text draws comparisons between British and European
practice,
Anyone working in biodiversity conservation or field ecology should understand and
utilize the common-sense process of scientific inquiry: observing surroundings, framing
questions, answering those questions through well-designed studies, and, in many
cases, applying results to decision making. Yet the interdisciplinary nature of
conservation means that many workers are not well versed in the methods of science
and may misunderstand or mistrust this indispensable tool.Designing Field Studies for
Biodiversity Conservation addresses that problem by offering a comprehensible,
practical guide to using scientific inquiry in conservation work. In an engaging and
accessible style, award-winning tropical ecologist and teacher Peter Feinsinger melds
concepts, methods, and intellectual tools into a unique approach to answering
environmental questions through field studies. Focusing on the fundamentals of
common sense, independent thinking, and natural history, he considers: framing the
question and designing the study interpreting and applying results through judicious use
of statistical inference taking into account the natural history of plants, animals, and
landscapes monitoring and assessing progress through approaches such as
"bioindicator species" or "species diversity measures" helping other interested parties
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(park guards, local communities, school teachers) use scientific inquiry in addressing
their own concernsDetailed appendixes explain technical issues, while numerous
sidebars and illustrations provide important background and thought-provoking
exercises. Throughout, the author challenges the reader to integrate conceptual
thinking with on-the-ground practice in order to make conservation truly effective.
Feinsinger concentrates on examples from Latin America but stresses that the
approach applies to local conservation concerns or field biology questions in any
landscape.Designing Field Studies for Biodiversity Conservation is an essential
handbook for staff and researchers working with conservation institutions or projects
worldwide, as well as for students and professionals in field ecology, wildlife biology,
and related areas.
Researchers now recognize that above- and belowground communities are indirectly
linked to one another, often by plant-mediated mechanisms. To date, however, there
has been no single multi-authored edited volume on the subject. This book remedies
that gap, and offers state-of-the art insights into basic and applied research on
aboveground-belowground interactions and their functional consequences. Drawing on
a diverse pool of global expertise, the authors present diverse approaches that span a
range of scales and levels of complexity. The respective chapters provide in-depth
information on the current state of research, and outline future prospects in the field of
aboveground-belowground community ecology. In particular, the book’s goal is to
expand readers’ knowledge of the evolutionary, community and ecosystem
consequences of aboveground-belowground interactions, making it essential reading
for all biologists, graduate students and advanced undergraduates working in this
rapidly expanding field. It touches on multiple research fields including ecology, botany,
zoology, entomology, microbiology and the related applied areas of biodiversity
management and conservation.
Ecology and economics have Greek roots in oikos for "household", logos for "study",
and nomics for "management". Thus, ecology and economics should have
complemented one another for a proper growth and development without destruction,
but, unfortunately, rapid industrialization, lure for fast financial gains, and
commercialization activities have led to a widespread surge in pollution load,
environmental degradation, habitat destruction, rapid loss ofbiodiversity, sudden rise in
rate ofextinction ofmany wildlife and wild relatives of domesticated animals and
cultivated cereals and other plants, global climate changes creating global rise in
temperature, and CO levels and increased ultraviolet B at ground 2 level. Although
these threats to human health have led us to look to ecology for their solutions and
guidance for sustainable development without destruction, the industrial and technology
houses are looking for alternative methods of development and resource use methods.
The two global conferences of the United Nations in 1972 and 1992, and international
programs of Man and the Biosphere (MAB), International Biological Program (IBP),
International Geosphere, Biosphere program (lGBP), and World Conser vation Union
(IUCN), of different commissions, United Nations Environmental Program (UNEP)
efforts, Ramsar Conventions (for wetlands), and World Wide fund for Nature (WWF)
(for nature in general and wildlife in particular) have focused attention of ecologists,
naturalists, governments and Non-governmental organizations (NGOs) toward better
conservation.
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Soil ecology is the study of the interactions among soil organisms, and between biotic
and abiotic aspects of the soil environment. It is particularly concerned with the cycling
of nutrients, formation and stabilisation of the pore structure, the spread and vitality of
pathogens, and the biodiversity of this rich biological community. This new book
presents the latest research in the field from around the world.
This book presents a compendium of molecular biology applications for the study of
aquatic community ecology. The collection presents the diversity of approaches that
have been used, and provides future directions for the study of `molecular ecology' of
aquatic communities, from viruses to fish, and in aquatic systems ranging from
freshwater streams and lakes to estuaries and oceans. This collection of papers will
provide a useful text and resource for upper-level undergraduate and graduate students
in ecology, as well as for the researcher and educator.
The Long-Term Ecological Research (LTER) Program is, in a sense, an experiment to
transform the nature of science, and represents one of the most effective mechanisms
for catalyzing comprehensive site-based research that is collaborative, multidisciplinary,
and long-term in nature. The scientific contributions of the Program are prodigious, but
the broader impacts of participation have not been examined in a formal way. This book
captures the consequences of participation in the Program on the perspectives,
attitudes, and practices of environmental scientists. The edited volume comprises three
sections. The first section includes two chapters that provide an overview of the history,
goals, mission, and inner workings of the LTER network of sites. The second section
comprises three dozen retrospective essays by scientists, data managers or educators
who represent a broad spectrum of LTER sites from deserts to tropical forests and from
arctic to marine ecosystems. Each essay addresses the same series of probing
questions to uncover the extent to which participation has affected the ways that
scientists conduct research, educate students, or provide outreach to the public. The
final section encompasses 5 chapters, whose authors are biophysical scientists,
historians, behavioral scientists, or social scientists. This section analyzes, integrates,
or synthesizes the content of the previous chapters from multiple perspectives and
uncovers emergent themes and future directions.
Imperative Narratives is a guidebook for all educators on how to become a more effective
teacher, staff member, or administrator. It covers every aspect of storytelling, including how to
choose the stories you tell, various methods and modalities for delivering those stories, and the
tricks to becoming a master storyteller.
Resilience in Complex Socioecological Systems, Volume 60, the latest release in the
Advances in Ecological Research series, includes specific chapters that cover Ecological
Resilience, Socio-economic Resilience in Agriculture, Socio-ecological Resilience, Adaptive
Capacity in Ecosystems, Tales of Resilience from iDIV and Resilience/ Robustness in Agroecology, and Resilience/Robustness in Agro-ecology, amongst other important topics in
ecological research. Provides information that relates to a thorough understanding of the field
Deals with topical and important reviews on the physiologies, populations and communities of
plants and animals
One of the themes of the 20th International Congress of Entomology held in Florence in
August 1996 was ecology and population dynamics, with papers presented on single species
dynamics, population interactions, and community ecology. This text contains a selection of the
papers that were presented, and gives and late-1990s picture of the developing area. It should
be of interest to biometricians and general population ecolgists, as well as entomologists.
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Humans have moved organisms around the world for centuries but it is only relatively recently
that invasion ecology has grown into a mainstream research field. This book examines both
the spread and impact dynamics of invasive species, placing the science of invasion biology on
a new, more rigorous, theoretical footing, and proposing a concept of adaptive networks as the
foundation for future research. Biological invasions are considered not as simple actions of
invaders and reactions of invaded ecosystems, but as co-evolving complex adaptive systems
with emergent features of network complexity and invasibility. Invasion Dynamics focuses on
the ecology of invasive species and their impacts in recipient social-ecological systems. It
discusses not only key advances and challenges within the traditional domain of invasion
ecology, but introduces approaches, concepts, and insights from many other disciplines such
as complexity science, systems science, and ecology more broadly. It will be of great value to
invasion biologists analyzing spread and/or impact dynamics as well as other ecologists
interested in spread processes or habitat management.
This volume explores current knowledge and methods used to study soil organisms and to
attribute their activity to wider ecosystem functions. Biodiversity not only responds to
environmental change, but has also been shown to be one of the key drivers of ecosystem
function and service delivery. Soil biodiversity in tree-dominated ecosystems is also governed
by these principles, the structure of soil biological communities is clearly determined by
environmental, as well as spatial, temporal and hierarchical factors. Global environmental
change, together with land-use change and ecosystem management by humans, impacts the
aboveground structure and composition of tree ecosystems. Due to existing knowledge of the
close links between the above- and belowground parts of terrestrial ecosystems, we know that
soil biodiversity is also impacted. However, very little is known about the nature of these
impacts; effects on the overall level of biodiversity, the magnitude and diversity of functions soil
biodiversity generates, but also on the present and future stability of tree ecosystems and soils.
Even though much remains to be learned about the relationships between soil biodiversity and
tree ecosystem functionality, it is clear that better effort needs to be made to describe and
understand key processes which take place in soils and are driven by soil biota.
Written by experts in both mathematics and biology, Algebraic and Discrete Mathematical
Methods for Modern Biology offers a bridge between math and biology, providing a framework
for simulating, analyzing, predicting, and modulating the behavior of complex biological
systems. Each chapter begins with a question from modern biology, followed by the description
of certain mathematical methods and theory appropriate in the search of answers. Every topic
provides a fast-track pathway through the problem by presenting the biological foundation,
covering the relevant mathematical theory, and highlighting connections between them. Many
of the projects and exercises embedded in each chapter utilize specialized software, providing
students with much-needed familiarity and experience with computing applications, critical
components of the "modern biology" skill set. This book is appropriate for mathematics courses
such as finite mathematics, discrete structures, linear algebra, abstract/modern algebra, graph
theory, probability, bioinformatics, statistics, biostatistics, and modeling, as well as for biology
courses such as genetics, cell and molecular biology, biochemistry, ecology, and evolution.
Examines significant questions in modern biology and their mathematical treatments Presents
important mathematical concepts and tools in the context of essential biology Features
material of interest to students in both mathematics and biology Presents chapters in modular
format so coverage need not follow the Table of Contents Introduces projects appropriate for
undergraduate research Utilizes freely accessible software for visualization, simulation, and
analysis in modern biology Requires no calculus as a prerequisite Provides a complete
Solutions Manual Features a companion website with supplementary resources

The Monteverde Cloud Forest Reserve has captured the attention of biologists,
conservationists and ecologists and has been the setting for extensive
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investigation over the past 30 years. This provides information on this ecosystem
and the biota.
This informative book, first published in 1987, presents the theories of community
ecology within the context of a natural example. The text describes and examines
issues in community ecology and shows how research on salamanders has
helped to solve some of the problems surrounding the theories. Salamanders
exist in stable populations of the kind assumed in community theory and are
more appropriate than most other animals for research on the applications of that
theory. The interesting and meaningful results, collected from observation on
these excellent subjects posed challenges to beliefs within community ecology.
Life histories of salamanders, fieldwork in distinctly differing habitats, competition,
predation and evolution are discussed in an easily readable text. Professional
ecologists and students of community ecology and herpetology will be interedted
in the information synthesised in this book.
This title includes a number of Open Access chapters. The world needs
renewable and clean forms of energy. Biofuels offer an alternative to fossil fuels,
but first-generation biofuels had many challenges to be overcome. One strategy
that second-generation biofuels are employing is microbial technology. This
compendium volume gathers together recent investigations within this vital field
of research. It offers: An overview of the topic Investigations into the varieties of
microorganisms useful for this technology Pretreatment methodologies Genetic
engineering research that will further this technology Internationally recognized
experts contribute chapters on their individual areas of research within this vital
field of study. The book offers an authoritative platform from which graduate
students and scientists can build future investigations that will create still more
advanced biofuels.
Plant-parasitic nematodes are one of multiple causes of soil-related sub-optimal
crop performance. This book integrates soil health and sustainable agriculture
with nematode ecology and suppressive services provided by the soil food web
to provide holistic solutions. Biological control is an important component of all
nematode management programmes, and with a particular focus on integrated
soil biology management, this book describes tools available to farmers to
enhance the activity of natural enemies, and utilize soil biological processes to
reduce losses from nematodes.
Community ecology has undergone a transformation in recent years, from a
discipline largely focused on processes occurring within a local area to a
discipline encompassing a much richer domain of study, including the linkages
between communities separated in space (metacommunity dynamics), niche and
neutral theory, the interplay between ecology and evolution (eco-evolutionary
dynamics), and the influence of historical and regional processes in shaping
patterns of biodiversity. To fully understand these new developments, however,
students continue to need a strong foundation in the study of species interactions
and how these interactions are assembled into food webs and other ecological
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networks. This new edition fulfils the book's original aims, both as a muchneeded up-to-date and accessible introduction to modern community ecology,
and in identifying the important questions that are yet to be answered. This
research-driven textbook introduces state-of-the-art community ecology to a new
generation of students, adopting reasoned and balanced perspectives on as-yetunresolved issues. Community Ecology is suitable for advanced undergraduates,
graduate students, and researchers seeking a broad, up-to-date coverage of
ecological concepts at the community level.
Learner-centered teaching is a pedagogical approach that emphasizes the roles
of students as participants in and drivers of their own learning. Learner-centered
teaching activities go beyond traditional lecturing by helping students construct
their own understanding of information, develop skills via hands-on engagement,
and encourage personal reflection through metacognitive tasks. In addition,
learner-centered classroom approaches may challenge students’ preconceived
notions and expand their thinking by confronting them with thought-provoking
statements, tasks or scenarios that cause them to pay closer attention and
cognitively “see” a topic from new perspectives. Many types of pedagogy fall
under the umbrella of learner-centered teaching including laboratory work, group
discussions, service and project-based learning, and student-led research,
among others. Unfortunately, it is often not possible to use some of these
valuable methods in all course situations given constraints of money, space,
instructor expertise, class-meeting and instructor preparation time, and the
availability of prepared lesson plans and material. Thus, a major challenge for
many instructors is how to integrate learner-centered activities widely into their
courses. The broad goal of this volume is to help advance environmental
education practices that help increase students’ environmental literacy. Having a
diverse collection of learner-centered teaching activities is especially useful for
helping students develop their environmental literacy because such approaches
can help them connect more personally with the material thus increasing the
chances for altering the affective and behavioral dimensions of their
environmental literacy. This volume differentiates itself from others by providing a
unique and diverse collection of classroom activities that can help students
develop their knowledge, skills and personal views about many contemporary
environmental and sustainability issues. ? ? ?
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.
This is the first volume devoted to the integration of population and ecosystem ecology--an
approach that offers vast potential for improving our understanding of the complexities of
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nature and the management of environmental problems. The editors, Clive Jones and John
Lawton, work at the Institute of Ecosystem Studies in New York and the Natural Environment
Research Council Centre for Population Biology in England, respectively. They have brought
together a distinguished group of experts to explore diverse aspects of linking species and
ecosystem perspectives: theoretical, empirical and pragmatic including: *processes that range
from a local to a planetary scale *the role of organisms as ecosystem engineers *the use of
ecological flow chains to link population and ecosystem processes *numerous examples of the
influence of species on ecosystem processes and vice versa *a unique blend of problems and
processes drawn from marine, freshwater and terrestrial ecosystems *problems of species
redundancy in ecosystem processes *stoichiometric constraints on species interactions;
*scaling and aggregation problems. The book establishes conceptual frameworks for the
rigorous study of interactions between species and ecosystems, it points to still-unanswered
questions, and it identifies future research directions. Integration of ecology with its implications
for teaching, research and society are central to the book. This pioneering volume will be an
indispensable resource for ecology researchers, students, and environmental managers and
will stimulate debate on the future integration of the field.
A comprehensive analysis of ecological specialisation and generalisation in natural
communities, first published in 1995.
Records a real science expedition to deep thermal vents through the eyes of a fictional young
explorer.
This is an up-to-date study of patterns and processes involving two or more species. The book
strikes a balance between plant and animal species and among studies of marine, freshwater
and terrestrial communities.
Historically, tropical ecology has been a science often content with descriptive and
demographic approaches, which is understandable given the difficulty of studying these
ecosystems and the need for basic demographic information. Nonetheless, over the last
several years, tropical ecologists have begun to test more sophisticated ecological theory and
are now beginning to address a broad array of questions that are of particular importance to
tropical systems, and ecology in general. Why are there are so many species in tropical forests
and what mechanisms are responsible for the maintenance of that vast species diversity?
What factors control species coexistence? Are there common patterns of species abundance
and distribution across broad geographic scales? What is the role of trophic interactions in
these complex ecosystems? How can these fragile ecosystems be conserved? Containing
contributions from some of the world’s leading tropical ecologists, Tropical Forest Community
Ecology provides a summary of the key issues in the discipline of tropical ecology: Includes
contributions from some of the world’s leading tropical ecologists Covers patterns of species
distribution, the maintenance of species diversity, the community ecology of tropical animals,
forest regeneration and conservation of tropical ecosystems
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