top down trophic cascade

top down trophic cascade is a fundamental ecological concept describing how predators at the top
of the food chain influence populations and ecosystem dynamics across multiple lower trophic levels.
This phenomenon highlights the interconnectedness of species within an ecosystem and
demonstrates how changes in predator abundance can cascade down to affect herbivores, plants, and
nutrient cycling. Understanding top down trophic cascades is essential for managing ecosystems,
conserving biodiversity, and restoring habitat health. This article explores the mechanisms behind top
down trophic cascades, their ecological significance, examples from various ecosystems, and
implications for environmental management. Readers will gain insights into how top predators
regulate ecosystem structure and function, shaping the balance of nature through complex
interactions.
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Definition and Mechanisms of Top Down Trophic
Cascade

A top down trophic cascade occurs when predators at higher trophic levels suppress the abundance
or behavior of their prey, thereby indirectly affecting the abundance or productivity of lower trophic
levels. This process contrasts with bottom-up control, where resource availability dictates ecosystem
structure. In a typical top down trophic cascade, predators regulate herbivore populations, which in
turn control plant biomass or primary producer levels. The cascading effects can alter community
composition, nutrient cycling, and energy flow within an ecosystem.

How Top Down Trophic Cascades Operate

Top down trophic cascades function through direct and indirect interactions among species. Predators
reduce prey numbers by predation or influence prey behavior, such as foraging patterns and habitat
use, known as the ecology of fear. The reduction in herbivore pressure allows primary producers to
recover or increase in abundance. This dynamic can propagate through multiple trophic levels,
creating a chain reaction. The strength and extent of these cascades depend on the complexity of the
food web and the ecological context.

Types of Top Down Effects

There are various forms of top down effects including:



* Density-mediated effects: Changes in prey population sizes due to predator consumption.
* Trait-mediated effects: Changes in prey behavior or traits in response to predator presence.

* Behaviorally mediated trophic cascades: Where predators alter prey activity patterns,
indirectly influencing lower trophic levels.

Ecological Importance of Top Down Trophic Cascades

Top down trophic cascades play a crucial role in maintaining ecosystem balance and biodiversity. By
regulating herbivore populations, predators prevent overgrazing and promote plant diversity and
productivity. This regulation enhances habitat complexity and supports a wider array of species.
Additionally, top down trophic cascades help maintain ecosystem resilience by stabilizing food webs
and facilitating nutrient recycling. Recognizing the ecological importance of these cascades informs
ecosystem management and restoration efforts.

Impact on Biodiversity and Ecosystem Function

Predators exert control that can increase species richness and ecosystem heterogeneity. When
predators suppress dominant herbivores, subordinate species may flourish, promoting diversity.
Moreover, healthier plant communities resulting from controlled herbivory improve carbon
sequestration and soil stability. These cascading effects underscore the foundational role predators
play in ecosystem function.

Examples of Top Down Trophic Cascades in Nature

Numerous well-documented cases illustrate the influence of top down trophic cascades across
terrestrial, aquatic, and marine ecosystems. These examples demonstrate the wide-reaching
implications of predator-prey interactions on ecosystem structure.

Yellowstone National Park Wolves

The reintroduction of wolves to Yellowstone National Park is a classic example of a top down trophic
cascade. Wolves reduced elk populations and altered their grazing behavior, allowing overbrowsed
vegetation such as willows and aspens to recover. This led to increased biodiversity, improved
riparian habitats, and benefits for other species like beavers and songbirds.

Sea Otters and Kelp Forests

In coastal marine ecosystems, sea otters control sea urchin populations, which are herbivores of kelp.
By predating on sea urchins, sea otters prevent overgrazing of kelp forests, maintaining these critical
habitats that support diverse marine life and contribute to carbon storage.

Lynx and Snowshoe Hares

The predator-prey dynamics between lynx and snowshoe hares in boreal forests exemplify cyclic
trophic cascades. Lynx predation regulates hare populations, which in turn influences vegetation



browsing intensity and forest regeneration patterns.

Factors Influencing Top Down Trophic Cascades

Several ecological and environmental factors affect the strength and occurrence of top down trophic
cascades. These variables can modulate predator-prey interactions and the resulting ecosystem
impacts.

Food Web Complexity

More complex food webs with multiple predator and prey species can dilute or amplify trophic
cascades. Omnivory, intraguild predation, and alternative prey availability may weaken direct
predator control on herbivores, leading to variable cascade strength.

Habitat Structure and Productivity

Habitat complexity influences predator hunting efficiency and prey refuges, affecting cascade
dynamics. High-productivity ecosystems may exhibit more pronounced cascades due to greater
energy flow supporting larger predator populations.

Human Impacts

Anthropogenic activities such as habitat fragmentation, hunting, and pollution disrupt predator
populations, often diminishing top down control. Loss of apex predators can trigger mesopredator
release and herbivore overpopulation, resulting in ecosystem degradation.

Implications for Conservation and Ecosystem
Management

Understanding top down trophic cascades is vital for effective conservation strategies and ecosystem
restoration. Management actions that protect or restore apex predators can reinstate natural trophic
interactions and promote ecosystem health.

Predator Reintroduction and Protection

Reintroducing or conserving top predators can reverse negative ecological trends caused by their
absence. Success stories, such as wolf reintroduction programs, highlight the potential for trophic
cascades to restore vegetation and biodiversity.

Balancing Human-Wildlife Conflicts

While apex predators are beneficial ecologically, managing conflicts with human interests is essential.
Strategies include habitat corridors, compensation programs, and public education to ensure
coexistence and sustain trophic cascades.



Integrating Trophic Cascades into Restoration Ecology

Restoration projects increasingly consider trophic cascade principles to rebuild functional ecosystems.
Incorporating predator-prey dynamics and food web interactions enhances the long-term success and
resilience of restored habitats.

e Protect apex predators to maintain ecosystem balance
e Address habitat fragmentation to support complex food webs
e Mitigate human-wildlife conflicts for predator survival

e Incorporate trophic cascade knowledge into restoration planning

Frequently Asked Questions

What is a top-down trophic cascade?

A top-down trophic cascade is an ecological phenomenon where predators at the top of a food chain
indirectly affect the abundance or behavior of organisms at lower trophic levels, thereby influencing
the entire ecosystem structure and nutrient cycling.

How do top-down trophic cascades differ from bottom-up
cascades?

Top-down trophic cascades are driven by predators controlling herbivore populations, which in turn
affect primary producers, while bottom-up cascades are driven by resource availability such as
nutrients influencing primary producers that affect higher trophic levels.

Can you give an example of a top-down trophic cascade?

A classic example is the reintroduction of wolves in Yellowstone National Park, which reduced elk
populations and grazing pressure, allowing vegetation like willows and aspens to recover, benefiting
other species and ecosystem processes.

What role do apex predators play in top-down trophic
cascades?

Apex predators regulate populations of herbivores and mesopredators, maintaining ecosystem
balance and preventing overgrazing or overpredation, which promotes biodiversity and ecosystem
stability.

How can top-down trophic cascades affect ecosystem



services?

By controlling herbivore populations, top-down cascades can influence vegetation health, carbon
sequestration, water quality, and soil stability, thereby enhancing ecosystem services like habitat
provision and climate regulation.

Are top-down trophic cascades observed in marine
ecosystems?

Yes, top-down cascades are common in marine ecosystems; for example, the removal of sharks can
lead to an increase in mid-level predators, which then reduce herbivorous fish populations, ultimately
affecting coral reef health.

What factors influence the strength of top-down trophic
cascades?

Factors include predator diversity and abundance, prey mobility and behavior, habitat complexity,
and environmental conditions that can either amplify or dampen cascade effects.

How do human activities impact top-down trophic cascades?

Human activities such as overfishing, habitat destruction, and predator removal can disrupt top-down
cascades, leading to ecosystem imbalances, loss of biodiversity, and altered ecosystem functioning.

Can top-down trophic cascades help in ecosystem restoration?

Yes, restoring apex predators or controlling herbivore populations can trigger top-down cascades that
promote vegetation recovery and overall ecosystem health, making it a useful strategy in
conservation and restoration efforts.

What research methods are used to study top-down trophic
cascades?

Researchers use field experiments, observational studies, food web modeling, remote sensing, and
controlled manipulations such as predator exclusion or reintroduction to study top-down trophic
cascades.

Additional Resources

1. Top-Down Trophic Cascades: Ecology and Implications

This book offers a comprehensive overview of top-down trophic cascades, exploring how predators
influence ecosystem structure and function. It covers theoretical foundations, case studies, and the
broader ecological implications of predator-driven changes. The text integrates research from marine,
freshwater, and terrestrial systems to provide a holistic understanding of trophic dynamics.

2. Predators and Ecosystem Dynamics: The Role of Top-Down Control
Focusing on predator-prey interactions, this book delves into the mechanisms by which predators



regulate populations and influence community composition. It highlights key examples of top-down
trophic cascades and discusses how these processes affect biodiversity and ecosystem resilience. The
authors also examine human impacts and conservation strategies related to predator populations.

3. Ecological Cascades: From Apex Predators to Primary Producers

This volume traces the cascading effects from apex predators down through various trophic levels to
primary producers. It synthesizes experimental and observational studies to show how changes at the
top of the food chain propagate through ecosystems. The book emphasizes the importance of trophic
cascades in maintaining ecosystem balance and function.

4. Marine Trophic Cascades: Predation and Community Structure

Specializing in marine environments, this book investigates how top predators shape community
dynamics and biodiversity in oceans and coastal habitats. It discusses examples such as sea otters,
sharks, and large fish species, illustrating their critical roles in trophic cascades. The text also
addresses the consequences of predator declines on marine ecosystems.

5. Terrestrial Food Webs and Top-Down Effects

This book explores the influence of predators on terrestrial food webs, including forests, grasslands,
and deserts. It covers experimental research and field studies that reveal how predation drives
changes in herbivore populations and vegetation. The authors consider the interplay between top-
down and bottom-up forces in shaping terrestrial ecosystems.

6. Trophic Cascades and Biodiversity Conservation

Highlighting the conservation perspective, this book examines how understanding top-down trophic
cascades can inform efforts to protect biodiversity. It discusses the role of predators in ecosystem
health and the challenges posed by habitat loss, hunting, and climate change. Case studies illustrate
successful restoration projects that leveraged trophic cascade principles.

7. Predator Removal and Ecosystem Consequences

This book investigates the ecological outcomes of predator removal and declines, focusing on the
resulting trophic cascades. It presents examples from various ecosystems where predator loss has led
to overpopulation of herbivores and habitat degradation. The authors also discuss management
approaches aimed at mitigating negative impacts.

8. Modeling Trophic Interactions: Insights into Top-Down Control

Focusing on theoretical and computational approaches, this book presents models that simulate
trophic cascades and predator-prey dynamics. It covers mathematical frameworks used to predict
ecosystem responses to changes in predator abundance. The book is valuable for ecologists seeking
to understand and quantify top-down effects in complex food webs.

9. Human Impacts on Trophic Cascades: Challenges and Solutions

This book addresses the influence of human activities such as hunting, habitat alteration, and
pollution on trophic cascades. It explores how anthropogenic pressures disrupt predator populations
and cascade through ecosystems. The authors propose strategies for mitigating these impacts to
restore natural trophic interactions and ecosystem function.

Top Down Trophic Cascade
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top down trophic cascade: Trophic Cascades John Terborgh, James A Estes, 2013-06-25
Trophic cascades—the top-down regulation of ecosystems by predators—are an essential aspect of
ecosystem function and well-being. Trophic cascades are often drastically disrupted by human
interventions—for example, when wolves and cougars are removed, allowing deer and beaver to
become destructive—yet have only recently begun to be considered in the development of
conservation and management strategies. Trophic Cascades is the first comprehensive presentation
of the science on this subject. It brings together some of the world’s leading scientists and
researchers to explain the importance of large animals in regulating ecosystems, and to relate that
scientific knowledge to practical conservation. Chapters examine trophic cascades across the
world’s major biomes, including intertidal habitats, coastal oceans, lakes, nearshore ecosystems,
open oceans, tropical forests, boreal and temperate ecosystems, low arctic scrubland, savannas, and
islands. Additional chapters consider aboveground/belowground linkages, predation and ecosystem
processes, consumer control by megafauna and fire, and alternative states in ecosystems. An
introductory chapter offers a concise overview of trophic cascades, while concluding chapters
consider theoretical perspectives and comparative issues. Trophic Cascades provides a scientific
basis and justification for the idea that large predators and top-down forcing must be considered in
conservation strategies, alongside factors such as habitat preservation and invasive species. It is a
groundbreaking work for scientists and managers involved with biodiversity conservation and
protection.

top down trophic cascade: The Ecological World View Charles Krebs, 2008-04-02 Filled with
many examples of topic issues and current events, this book develops a basic understanding of how
the natural world works and of how humans interact with the planet's natural ecosystems. It covers
the history of ecology and describes the general approaches of the scientific method, then takes a
look at basic principles of population dynamics and applies them to everyday practical problems.

top down trophic cascade: Estuarine Ecology Byron C. Crump, Jeremy M. Testa, Kenneth H.
Dunton, 2022-10-07 Estuarine Ecology A detailed and accessible exploration of the fundamentals
and the latest advances in estuarine ecology In the newly revised third edition of Estuarine Ecology,
a team of distinguished ecologists presents the current knowledge in estuarine ecology with
particular emphasis on recent trends and advances. The book is accessible to undergraduate
students while also providing a welcome summary of up-to-date content for a more advanced
readership. This latest edition is optimized for classroom use, with a more intuitive mode of
presentation that takes into account feedback from the previous edition’s readers. Review questions
and exercises have been added to assist in the learning and retention of complex concepts. Estuarine
Ecology remains the gold standard for the discipline by taking stock of the manifold scientific
breakthroughs made in the field since the last edition was written. It also offers: Thorough
introductions to estuarine geomorphology, circulation, and chemistry In-depth treatments of
estuarine primary and secondary production, including coastal marshes and mangrove wetlands A
holistic view of estuarine ecosystems, their modeling and analysis, as well as the impact of human
activities and climate change A companion website with detailed answers to exercise questions
Perfect for students of estuarine ecology, environmental science, fisheries science, oceanography,
and natural resource management, Estuarine Ecology will also earn a place in the libraries of
professionals, government employees, and consultants working on estuary and wetlands
management and conservation.

top down trophic cascade: Mycorrhizal Mediation of Soil Nancy Collins Johnson, Catherine
Gehring, Jan Jansa, 2016-11-03 Mycorrhizal Mediation of Soil: Fertility, Structure, and Carbon
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Storage offers a better understanding of mycorrhizal mediation that will help inform earth system
models and subsequently improve the accuracy of global carbon model predictions. Mycorrhizas
transport tremendous quantities of plant-derived carbon below ground and are increasingly
recognized for their importance in the creation, structure, and function of soils. Different global
carbon models vary widely in their predictions of the dynamics of the terrestrial carbon pool,
ranging from a large sink to a large source. This edited book presents a unique synthesis of the
influence of environmental change on mycorrhizas across a wide range of ecosystems, as well as a
clear examination of new discoveries and challenges for the future, to inform land management
practices that preserve or increase below ground carbon storage. - Synthesizes the abundance of
research on the influence of environmental change on mycorrhizas across a wide range of
ecosystems from a variety of leading international researchers - Focuses on the specific role of
mycorrhizal fungi in soil processes, with an emphasis on soil development and carbon storage,
including coverage of cutting-edge methods and perspectives - Includes a chapter in each section on
future avenues for further study

top down trophic cascade: Biology Ebook Raven, 2016-05-16 Biology Ebook

top down trophic cascade: Community Ecology Peter J. Morin, 2011-06-09 All life on earth
occurs in natural assemblages called communities. Community ecology is the study of patterns and
processes involving these collections of two or more species. Communities are typically studied
using a diversity of techniques, including observations of natural history, statistical descriptions of
natural patterns, laboratory and field experiments, and mathematical modelling. Community
patterns arise from a complex assortment of processes including competition, predation, mutualism,
indirect effects, habitat selection, which result in the most complex biological entities on earth -
including iconic systems such as rain forests and coral reefs. This book introduces the reader to a
balanced coverage of concepts and theories central to community ecology, using examples drawn
from terrestrial, freshwater, and marine systems, and focusing on animal, plant, and microbial
species. The historical development of key concepts is described using descriptions of classic
studies, while examples of exciting new developments in recent studies are used to point toward
future advances in our understanding of community organization. Throughout, there is an emphasis
on the crucial interplay between observations, experiments, and mathematical models. This second
updated edition is a valuable resource for advanced undergraduates, graduate students, and
established scientists who seek a broad overview of community ecology. The book has developed
from a course in community ecology that has been taught by the author since 1983. Figures and
tables can be downloaded for free from www.wiley.com/go/morin/communityecology

top down trophic cascade: The Biology and Ecology of Streams and Rivers Alan Hildrew,
Paul Giller, 2023-06-19 The challenges that the world's running water systems now face have never
been more numerous or acute; at the same time, these complex habitats remain absolutely crucial to
human wellbeing and future survival. If rivers can ever be anything like sustainable, ecology needs
to take its place as an equal among the physical sciences such as hydrology and geomorphology. A
real understanding of the natural history and ecology of running waters must now be brought even
more prominently into river management. The primary purpose of this textbook is to provide the
up-to-date overview that students and practitioners will require to achieve this aim. The book's
unifying focus is on rivers and streams as ecosystems in which the particular identity of organisms is
not the main emphasis but rather the processes in which they are involved - specifically energy flow
and the cycling of materials. It builds on the physicochemical foundations of the habitat templet and
explores the diversity and adaptations of the biota, progressing from the population and community
ecology of organisms and linking them to ecosystem processes and services in the wider biosphere
via the complexities of species interactions and food webs. These include water quality and patterns
of river discharge, as well as aesthetics, waste disposal, and environmental health. While the book is
not primarily focused on application per se, each chapter addresses how humans affect rivers and, in
turn, are affected by them. A final, future-oriented chapter identifies key strategic areas and sets a
roadmap for integrating knowledge of natural history and ecology into policy and management. The




Biology and Ecology of Streams and Rivers is an accessible text suitable for both senior
undergraduate and graduate students taking courses in both lotic and general ecology as well as
more established researchers, practitioners, managers, and conservationists requiring a concise and
contemporary overview of running waters.

top down trophic cascade: Whaling History Nakoa Rainfall, Al, 2025-03-20 Whaling History
explores the extensive history of whaling, focusing on the polar regions and its profound economic
and ecological impacts. The book examines how the demand for whale products drove global trade
and colonial expansion, leading to the overexploitation of species like the Bowhead whale. It
highlights the devastating consequences for marine ecosystems and the ongoing efforts for marine
conservation. One intriguing fact is how whale products were essential for industries ranging from
lighting to fashion, showcasing the broad reach of this industry. The book adopts a chronological and
thematic approach, tracing the progression of whaling from early indigenous practices to
industrial-scale operations. It details the technological advancements that intensified whaling efforts
and analyzes the ecological consequences, including population declines and ecosystem disruptions.
The narrative culminates with an examination of modern conservation efforts, such as the
International Whaling Commission, and the challenges of balancing conservation with indigenous
needs. Drawing upon historical logs, scientific data, and indigenous knowledge, the book provides a
multifaceted perspective. It serves as a critical case study of the interplay between economic
activity, ecological vulnerability, and the urgent need for conservation strategies. By understanding
past mistakes, Whaling History emphasizes informed decision-making for current environmental
challenges, making it valuable for students, researchers, and anyone interested in environmental
history.

top down trophic cascade: Community Ecology Herman A. Verhoef, Peter J. Morin, 2010
Community ecology is the study of the interactions between populations of co-existing species.
Co-edited by two prominent community ecologists and featuring contributions from top researchers
in the field, this book provides a survey of the state-of-the-art in both the theory and applications of
the discipline. It pays special attention to topology, dynamics, and the importance of spatial and
temporal scale while also looking at applications to emerging problems in human-dominated
ecosystems (including the restoration and reconstruction of viable communities). Community
Ecology: Processes, Models, and Applications adopts a mainly theoretical approach and focuses on
the use of network-based theory, which remains little explored in standard community ecology
textbooks. The book includes discussion of the effects of biotic invasions on natural communities; the
linking of ecological network structure to empirically measured community properties and dynamics;
the effects of evolution on community patterns and processes; and the integration of fundamental
interactions into ecological networks. A final chapter indicates future research directions for the
discipline.

top down trophic cascade: Seagrasses: Biology, Ecology and Conservation Anthony W. D.
Larkum, Robert J. Orth, Carlos Duarte, 2007-05-16 Seagrasses are unique plants; the only group of
flowering plants to recolonise the sea. They occur on every continental margin, except Antarctica,
and form ecosystems which have important roles in fisheries, fish nursery grounds, prawn fisheries,
habitat diversity and sediment stabilisation. Over the last two decades there has been an explosion
of research and information on all aspects of seagrass biology. However the compilation of all this
work into one book has not been attempted previously. In this book experts in 26 areas of seagrass
biology present their work in chapters which are state-of-the-art and designed to be useful to
students and researchers alike. The book not only focuses on what has been discovered but what
exciting areas are left to discover. The book is divided into sections on taxonomy, anatomy,
reproduction, ecology, physiology, fisheries, management, conservation and landscape ecology. It is
destined to become the chosen text on seagrasses for any marine biology course.

top down trophic cascade: Marine Ecology Martin R. Speight, Peter A. Henderson,
2013-04-30 This book began life as a series of lectures given to second and third year
undergraduates at Oxford University. These lectures were designed to give students insights as to



how marine ecosystems functioned, how they were being affected by natural and human
interventions, and how we might be able to conserve them and manage them sustainably for the
good of people, both recreationally and economically. This book presents 10 chapters, beginning
with principles of oceanography important to ecology, through discussions of the magnitude of
marine biodiversity and the factors influencing it, the functioning of marine ecosystems at within
trophic levels such as primary production, competition and dispersal, to different trophic level
interactions such as herbivory, predation and parasitism. The final three chapters look at the more
applied aspects of marine ecology, discussion fisheries, human impacts, and management and
conservation. Other textbooks covering similar topics tend to treat the topics from the point of view
of separate ecosystems, with chapters on reefs, rocks and deep sea. This book however is topic
driven as described above, and each chapter makes full use of examples from all appropriate marine
ecosystems. The book is illustrated throughout with many full colour diagrams and high quality
photographs. The book is aimed at undergraduate and graduate students at colleges and
universities, and it is hoped that the many examples from all over the world will provide global
relevance and interest. Both authors have long experience of research and teaching in marine
ecology. Martin Speight’s first degree was in marine zoology at UCNW Bangor, and he has taught
marine ecology and conservation at Oxford for 25 years. His research students study tropical marine
ecology from the Caribbean through East Africa to the Far East. Peter Henderson is a Senior
Research Associate at the University of Oxford, and is Director of Pisces Conservation in the UK. He
has worked on marine and freshwater fisheries, as well as ecological and economic impacts and
exploitation of the sea in North and South America as well as Europe.

top down trophic cascade: The Biology of Lakes and Ponds Christer Bronmark, Lars-Anders
Hansson, 2018 This concise yet comprehensive introduction to the biology of standing waters (lakes
and ponds) combines traditional limnology with current ecological and evolutionary theory. 'The
Biology of Lakes and Ponds', now in its second edition, should be a useful text for university tuition.

top down trophic cascade: Encyclopedia of Ecology Brian D. Fath, 2014-11-03 The
groundbreaking Encyclopedia of Ecology provides an authoritative and comprehensive coverage of
the complete field of ecology, from general to applied. It includes over 500 detailed entries,
structured to provide the user with complete coverage of the core knowledge, accessed as intuitively
as possible, and heavily cross-referenced. Written by an international team of leading experts, this
revolutionary encyclopedia will serve as a one-stop-shop to concise, stand-alone articles to be used
as a point of entry for undergraduate students, or as a tool for active researchers looking for the
latest information in the field. Entries cover a range of topics, including: Behavioral Ecology
Ecological Processes Ecological Modeling Ecological Engineering Ecological Indicators Ecological
Informatics Ecosystems Ecotoxicology Evolutionary Ecology General Ecology Global Ecology Human
Ecology System Ecology The first reference work to cover all aspects of ecology, from basic to
applied Over 500 concise, stand-alone articles are written by prominent leaders in the field Article
text is supported by full-color photos, drawings, tables, and other visual material Fully indexed and
cross referenced with detailed references for further study Writing level is suited to both the expert
and non-expert Available electronically on ScienceDirect shortly upon publication

top down trophic cascade: Ecology of Predator-Prey Interactions Pedro Barbosa, Ignacio
Castellanos, 2005-08-11 This book addresses the fundamental issues of predator-prey interactions,
with an emphasis on predation among arthropods, which have been better studied, and for which the
database is more extensive than for the large and rare vertebrate predators. The book should appeal
to ecologists interested in the broad issue of predation effects on communities.

top down trophic cascade: Rewilding Nathalie Pettorelli, Sarah M. Durant, Johan T. du Toit,
2019-01-31 Discusses the benefits and risks, as well as the economic and socio-political realities, of
rewilding as a novel conservation tool.

top down trophic cascade: Modeling Differential Equations in Biology Clifford Henry
Taubes, 2008-01-17 Based on a very successful one-semester course taught at Harvard, this text
teaches students in the life sciences how to use differential equations to help their research. It needs



only a semester's background in calculus. Ideas from linear algebra and partial differential equations
that are most useful to the life sciences are introduced as needed, and in the context of life science
applications, are drawn from real, published papers. It also teaches students how to recognize when
differential equations can help focus research. A course taught with this book can replace the
standard course in multivariable calculus that is more usually suited to engineers and physicists.

top down trophic cascade: Feeding Ecology of Fish Shelby D. Gerking, 2014-04-25 Feeding
Ecology of Fish establishes a comprehensive framework for the variable ecological patterns
exemplified by feeding fishes. The author, a former president of the American Fisheries Society,
devotes special attention to synthesizing empirical studies in categorizing feeding patterns. This
book shows how remarkably adaptable fish can be with regard to selecting food, often from trophic
levels not usually occupied. Relying on a thorough literature survey, Feeding Ecology of Fish will be
an invaluable reference for both fishery scientists and ecological theorists. - Organization by trophic
level - Emphasis on empirical studies - Broad coverage of a diverse field

top down trophic cascade: Long-term Ecological Change in the Northern Gulf of Alaska R.B.
Spies, 2006-12-12 This comprehensive text is a major synthesis on ecological change in the Gulf of
Alaska. It encompasses the structural and annual changes, forces of change, long-ecological changes
in the atmosphere and ocean, plankton, fish, birds and mammals, and the effects of the 1989 Exxon
Valdez Oil Spill. With 5 major sections, Long-term Ecological Change in the Northern Gulf of Alaska
first describes the physical features, the atmosphere and physical oceanography, the annual
production cycle, the forage base for higher animals and trophic transfer, and the adaptations for
survival in this changing environment for 9 portal species. Then, the major forces of change are
introduced: climate, geophysics, fisheries and harvesting, species interactions, disease and
contaminants. Next, the long-term records of change in physical factors and biological populations
are presented, as well as the potential reasons for the biological changes. Following is the history of
the Exxon Valdez oil spill and its long-term effects. And, finally, the emergent properties of the
ecosystem are discussed and an attempt is made to weigh the importance of the major forcing
factors in terms of their temporal and spatial scales of influence.* Examines important data on
long-term change in the ecosystem and the forcing factors that are responsible for it * Provides an
account of the 1989 Exxon Valdez oil spill with emphasis on the long-term effects * Describes the
effects of climate change, geophysical change, species interactions, harvesting, disease, the 1989 oil
spill, and marine contaminants on key populations of marine organisms

top down trophic cascade: The Theory of Island Biogeography Revisited Jonathan B. Losos
Losos, Robert E. Ricklefs, 2009-10-19 Robert H. MacArthur and Edward O. Wilson's The Theory of
Island Biogeography, first published by Princeton in 1967, is one of the most influential books on
ecology and evolution to appear in the past half century. By developing a general mathematical
theory to explain a crucial ecological problem--the regulation of species diversity in island
populations--the book transformed the science of biogeography and ecology as a whole. In The
Theory of Island Biogeography Revisited, some of today's most prominent biologists assess the
continuing impact of MacArthur and Wilson's book four decades after its publication. Following an
opening chapter in which Wilson reflects on island biogeography in the 1960s, fifteen chapters
evaluate and demonstrate how the field has extended and confirmed--as well as challenged and
modified--MacArthur and Wilson's original ideas. Providing a broad picture of the fundamental ways
in which the science of island biogeography has been shaped by MacArthur and Wilson's landmark
work, The Theory of Island Biogeography Revisited also points the way toward exciting future
research.

top down trophic cascade: Encyclopedia of Theoretical Ecology Dr. Alan Hastings, Dr.
Louis Gross, 2012-05-31 This major reference is an overview of the current state of theoretical
ecology through a series of topical entries centered on both ecological and statistical themes.
Coverage ranges across scales—from the physiological, to populations, landscapes, and ecosystems.
Entries provide an introduction to broad fields such as Applied Ecology, Behavioral Ecology,
Computational Ecology, Ecosystem Ecology, Epidemiology and Epidemic Modeling, Population




Ecology, Spatial Ecology and Statistics in Ecology. Others provide greater specificity and depth,
including discussions on the Allee effect, ordinary differential equations, and ecosystem services.
Descriptions of modern statistical and modeling approaches and how they contributed to advances
in theoretical ecology are also included. Succinct, uncompromising, and authoritative—a must have
for those interested in the use of theory in the ecological sciences.
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