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Among the deep-sea marine invertebrates, pycnogonids and crustaceans represent ecologically important and most diverse groups of
species. Yet both are still poorly understood. Sampling and exploring operations off the west and east coast of the Americas has significantly
increased in the last two decades. However such operations are very costly and limited in number and frequency. In countries like Brazil,
Canada, Chile, Colombia, Costa Rica, Mexico, Peru, the United States of America, and El Salvador a large effort has been made to explore
the deep-sea resources and the rich diversity of the communities, resulting in a better understanding of the natural ecosystems on both
coasts of America. Pycnogonids and many groups of deep-sea crustaceans have been intensively studied, from the smallest animals, like the
mostly unknown benthic copepods to the largest decapods. This book presents new and updated information on various groups of deep-sea
pycnogonids and crustaceans occurring off the American continent. Offering a valuable reference resource for scientists interested in this
fascinating fauna, it includes review papers and new data on the deep-sea communities occurring off the USA, Mexico, El Salvador, Costa
Rica, Colombia, Chile, Peru, Brazil and Argentina, as well as in larger areas in both the East Pacific and the West Atlantic. As such it covers
most of the current deep-water research in Latin America.
"Much of the biological and other research efforts on crustaceans have been driven by their importance to humans as a food source.
Production comes from a diverse array of methods and scales of extraction, from small recreational or subsistence fisheries to industrial scale
operations. Most crustacean catch comes from shrimp fisheries with over two million tonnes taken in 2014, mainly by trawl. The genera
Acetes, Fenneropenaeus, and Pandalus account for around three quarters of this catch. Crab, krill and lobster are the other main crustacean
products (around 600,000 t crab, 380,000 t krill and 300,000 t lobster in 2014). Trends in crustacean fisheries are broadly similar to those of
other seafood although crustaceans often target different market segments and receive higher prices than fish. Crustacean fisheries
management faces many challenges with management of bycatch from trawl gears especially significant. Fortunately, crustaceans tend to be
easily handled with low discard mortality and this has enabled widespread use of regulations based on size, maturity or sex (e.g., male-only
fisheries). Total allowable catch (TAC) limits are widely used and highly effective for ensuring sustainable harvests when set responsibly
using good information. TAC systems are often combined with catch share or individual transferable quota systems which had a mixed
history in crustaceans, sometimes reducing overall community benefit. This parallels the challenge facing fisheries globally of ensuring that
harvests are not only sustainable but also deliver benefits to the wider community beyond the commercial fishers; management of some
crustacean fisheries are at the forefront of these developments"-Decapod crustaceans are of tremendous interest and importance evolutionarily, ecologically, and economically. There is no shortage of
publications reflecting the wide variety of ideas and hypotheses concerning decapod phylogeny, but until recently, the world’s leading
decapodologists had never assembled to elucidate and discuss relationships among the major decapod lineages and between decapods and
other crustaceans. Based on the findings presented by an international group of scientists at a symposium supported by the Society for
Integrative and Comparative Biology, The Crustacean Society, and several other societies, and with major funding from the National Science
Foundation, Decapod Crustacean Phylogenetics provides a comprehensive synopsis of the current knowledge of this vast and important
group of animals. This volume contains state-of-the-art reviews of literature and methodologies for elucidating decapod phylogeny. The
contributions include studies on the fossil origin of decapods, morphological and molecular phylogenetic analyses, the evolution of mating
and its bearing on phylogeny, decapod "evo-devo" studies, decapod spermiocladistics, and phylogenetic inference. The experts also present
research on preliminary attempts to construct the first known phylogenetic tree for various groups of decapods. Several contributions offer the
most comprehensive analyses to date on major clades of decapods, and others introduce data or approaches that could be used in the future
to help resolve the phylogeny of the Decapoda. Currently, the Decapoda contain an estimated 15,000 species, some of which support
seafood and marine industries worth billions of dollars each year to the world’s economy. This volume is a fascinating overview of where we
are currently in our understanding of these important creatures and their phylogeny and also provides a window into the future of decapod
research. This work will be of great interest to researchers, instructors, and students in marine biology, evolutionary biology, crustacean
biology, resource management, and biodiversity database management.
Explores the functional morphology of crustaceans, which cover the main body parts and systems.
Schram and Koenemann analyze the cladistics character matrices of gross anatomy using data from comparative developmental genetics
and molecules sequences. With the help of useful diagrams and images, readers will gain an understanding of the relationships of phyla and
their phylogeny.
Phylonyms is an implementation of PhyloCode, which is a set of principles, rules, and recommendations governing phylogenetic
nomenclature. Nearly 300 clades - lineages of organisms - are defined by reference to hypotheses of phylogenetic history rather than by
taxonomic ranks and types. This volume will document the Real World uses of PhyloCode and will govern and apply to the names of clades,
while species names will still be governed by traditional codes. Key Features Provides clear regulations for implementing new guidelines for
naming lineages of organisms incorporates expressly evolutionary and phylogenetic principles Works with existing codes of nomenclature
Eliminates the reliance on rank-based classification in favor of phylogenetic relationships Related Titles: Rieppel, O. Phylogenetic
Systematics: Haeckel to Hennig (ISBN 978-1-4987-5488-0) Cantino, P. D. and de Queiroz, K. International Code of Phylogenetic
Nomenclature (PhyloCode) (ISBN 978-1-138-33282-9).
Squat lobsters of the superfamilies Chirostyloidea and Galatheoidea are highly visible crustaceans on seamounts, continental margins, shelf
environments, hydrothermal vents and coral reefs. About 1000 species are known. They frequently feature in deep-sea images taken by
submersibles and are caught in large numbers by benthic dredges. Some species are so locally abundant that they form ‘red tides’. Others
support a variety of important fisheries. The taxonomy of squat lobsters has been intensively studied over the past few decades, making them
one of the best known deepwater crustacean groups. As a result, they have attracted the attention of deep-sea ecologists who use them as
proxies to test hypotheses about deepwater ecological processes and biogeography. Interest in squat lobsters now extends much more
widely than the taxonomic research community and this work is a timely synthesis of what is known about these animals. The Biology of
Squat Lobsters provides keys for identification and reviews the current state of knowledge of the taxonomy, evolution, life history, distribution,
ecology and fisheries of squat lobsters. A striking feature of squat lobsters is their vivid coloration, which is revealed in a selection of
spectacular images of different species.

Written as a stand-alone textbook for students and a useful reference for professionals in government and private agencies,
academic institutions, and consultants, Ecology and Conservation of Fishes provides broad, comprehensive, and systematic
coverage of all aquatic systems from the mountains to the oceans. The book begins with overview discussions on the ecology,
evolution, and diversity of fishes. It moves on to address freshwater, estuarine, and marine ecosystems and identifies factors that
affect the distribution and abundance of fishes. It then examines the adaptations of fishes as a response to constraints posed in
ecosystems. The book concludes with four chapters on applied ecology to discuss the critical issues of management,
conservation, biodiversity crises, and climate change. Major marine fisheries have collapsed, and there are worldwide declines in
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freshwater fish populations. Fishery scientists and managers must become more effective at understanding and dealing with
resource issues. If not, fish species, communities, and entire ecosystems will continue to decline as habitats change and species
are lost. Ecology and Conservation of Fishes has taken a historical and functional approach to explain how we got where we are,
providing old and new with a better foundation as ecologists and conservationists, and most importantly, it awakens senses of
purpose and need. Past management practices are reviewed, present programs considered, and the need for incorporating
principles of applied ecology in future practices is emphasized.
This is the sixth volume of a ten-volume series on The Natural History of the Crustacea. The volume synthesizes in nineteen
chapters our current understanding of diverse topics in crustacean reproductive biology. In the first part of this book, the chapters
address allocation strategies to reproduction, gamete production, brooding behavior, and other components of parental care in
crustaceans. The second part of the volume centers on sexual systems in crustaceans. The third section of the volume covers
crustacean mating systems and sexual selection. Reproductive Biology ends with three chapters covering diverse topics including
reproductive rhythms, crustacean personality research, and record breaking crustaceans with respect to reproductive characters.
The crustaceans are ecologically and economically important organisms. They constitute one of the dominant invertebrate groups
on earth, particularly within the aquatic realm. Crustaceans include some of the preferred scientific model organism, profitable
aquaculture specimen, but also invasive nuisance species threatening native animal communities throughout the world.
Chemoreception is the most important sensory modality of crustaceans, acquiring important information about their environment
and picking up the chemical signals that mediate communication with conspecifics. Significant advances have been made in our
understanding of crustacean chemical communication during the past decade. This includes knowledge about the identity,
production, transfer, reception and behavioral function of chemical signals in selected crustacean groups. While it is well known
that chemical communication is an integral part of the behavioral ecology of most living organisms, the intricate ways in which
organisms allocate chemicals in communication remains enigmatic. How does the environment influence the evolution of chemical
communication? What are the environmental cues that induce production or release of chemicals? How do individuals economize
production and utilization of chemicals? What is the importance of molecule specificity or mix of a molecule cocktail in chemical
communication? What is the role of chemical cues in multimodal communication? How does the ontogenetic stage, the sex or the
physiological status of an individual affect its reaction to chemical cues? Many of these questions still represent important
challenges to biologists.
Crustaceans are increasingly being used as model organisms in all fields of biology, including neurobiology, developmental
biology, animal physiology, evolutionary ecology, biogeography, and resource management. Crustaceans have a very wide range
of phenotypes and inhabit a diverse array of environments, ranging from the deep sea to high mountain lakes and even deserts.
The evolution of their life histories has permitted crustaceans to successfully colonize this variety of habitats. Few other taxa
exhibit such a variety of life histories and behavior. A comprehensive overview of their life histories is essential to the
understanding of many aspects of their success in marine and terrestrial environments. This volume provides a general overview
of crustacean life histories. Crustaceans have particular life history adaptations that have permitted them to conquer all
environments on earth. Crustacean life cycles have evolved to maximize fecundity, growth, and ageing, in a wide range of
environmental conditions. Individual contributions contrast benefits and costs of different life histories including sexual versus
asexual production, semelparity versus iteroparity, and planktonic larvae versus direct development. Important aspects of
particular behaviors are presented (e.g. migrations, defense and territorial behaviors, anti-predator behavior, symbiosis).
The first comprehensive overview of comparative physiology of crustaceans in two decades, bringing crustacean biology up to the
21st century.
During the last decades, aquatic resources have been severely depleted due to human-induced factors such as overexploitation
and pollution and more recently due to deviations in the physicochemical parameters of oceans, dramatic changes in weather
patterns and melting of glaciers. The effects of these man-made factors are occurring in a relatively shorter time scale and, in
many cases, are beyond the capacity of organisms to adapt to these deviations. The majority of natural aquatic resources, which
are one of the most important food sources on the planet, are being used to the extent that limits their capacity for regeneration.
Despite ongoing attempts towards developing strategies for long-term management of aquatic resources all over the world, efforts
have met with limited success. Thus, the sustainable use of aquatic resources has become a very important reality considering a
projected human population of 11 billion by the year 2100. With this reality in mind, the purpose of this book is to shed more light
on the field of marine ecology by emphasizing the diversity of aquatic life on earth and its importance both as part of a balanced
ecosystem and as part of critical source of food on earth. The book covers important findings, discussions and reviews on a variety
of subjects on environmental and competitive interactions of marine organisms at different trophic levels and their effects on the
productivity, dynamics and structure of marine ecosystems around the world. Each chapter focuses on a specific case in the field
of marine ecology and was written by researchers with years of experience in their respective fields. We hope that academicians,
researchers and students as well as experts and professionals working in the field of marine ecology will benefit from these
contributions. We also hope that this book will inspire more studies to help better understand the marine environment and develop
strategies to better protect this crucial element of life on earth.
Crustaceans are increasingly used as model organisms in all fields of biology, as few other taxa exhibit such a variety of body
shapes and adaptations to particular habitats and environmental conditions. Life Histories is the fifth volume in The Natural History
of the Crustacea series. An understanding of life histories is crucial to understanding the biology of this fascinating invertebrate
group. Written by internationally recognized experts studying a wide range of crustacean taxa and topics, this volume synthesizes
current research in a format that is accessible to a wide scientific audien.

This volume, 9A, contains the material on the euphausiaceans, amphionidaceans, and many of the decapods
(dendrobranchiates, carideans, stenopodideans, astacidans, and palinurans).
Readers familiar with the first three editions of Ecology and Classification of North American Freshwater Invertebrates
(edited by J.H. Thorp and A.P. Covich) will welcome the comprehensive revision and expansion of that trusted
professional reference manual and educational textbook from a single North American tome into a developing multivolume series covering inland water invertebrates of the world. The series entitled Thorp and Covich’s Freshwater
Invertebrates (edited by J.H. Thorp) begins with the current Volume I: Ecology and General Biology (edited by J.H. Thorp
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and D.C. Rogers), which is designed as a companion volume for the remaining books in the series. Those following
volumes provide taxonomic coverage for specific zoogeographic regions of the world, starting with Keys to Nearctic
Fauna (Vol. II) and Keys to Palaearctic Fauna (Vol. III). Volume I maintains the ecological and general biological focus of
the previous editions but now expands coverage globally in all chapters, includes more taxonomic groups (e.g., chapters
on individual insect orders), and covers additional functional topics such as invasive species, economic impacts, and
functional ecology. As in previous editions, the 4th edition of Ecology and Classification of North American Freshwater
Invertebrates is designed for use by professionals in universities, government agencies, and private companies as well
as by undergraduate and graduate students. Global coverage of aquatic invertebrate ecology Discussions on
invertebrate ecology, phylogeny, and general biology written by international experts for each group Separate chapters
on invasive species and economic impacts and uses of invertebrates Eight additional chapters on insect orders and a
chapter on freshwater millipedes Four new chapters on collecting and culturing techniques, ecology of invasive species,
economic impacts, and ecological function of invertebrates Overall expansion of ecology and general biology and a shift
of the even more detailed taxonomic keys to other volumes in the projected 9-volume series Identification keys to lower
taxonomic levels
This book uses a wide range of case studies from different invertebrate taxa to describe the numerous forms of social
recognition occurring in this large group of animals and traces the evolution of this cognitive ability. The authors provide
several examples of direct (i.e. the target of recognition is a conspecific) and indirect recognition (i.e. recognition of a
reliable proxy rather than an individual, such as a den or a substrate) and discuss cases of familiar recognition (i.e. an
animal remembers a conspecific but cannot tell what class it comes from or recognize its identity). Class-level recognition
(i.e. an animal assigns a conspecific to an appropriate class of animals), and true individual recognition (i.e. an animal
both identifies and recognizes a conspecific on an individual basis) are also addressed.
This work contains the Proceedings of The Crustacean Society Summer Meeting in Tokyo, Japan, in 2009, organized by
Carcinological Society of Japan and The Crustacean Society. The presentations by internationally leading carcinologists
represent major reviews of all areas of crustacean research.
The Crustacea represents one of the dominant invertebrate groups, displaying staggering diversity in form and function,
and spanning the full spectrum of earths environments. This book synthesizes recent advances in understanding the
fascinating social and sexual adaptations of crustaceans to these disparate environments, and their broader implications
for evolutionary ecology.
This book explains how to foresee and manage ecosystem changes in the Luquillo Mountains in Puerto Rico, by looking
at underlying causes and effects. The lessons from the abiotic and biotic environments, populations, and ecosystems in
this region apply to analogous forest biomes in Central and South America, as well as around the world.
The global trade of aquatic organisms for home and public aquariums, along with associated equipment and accessories,
has become a multi-billion dollar industry. Aquaculture of marine ornamental species, still in its infancy, is recognized as
a viable alternative to wild collection as it can supplement or replace the supply of wild caught specimens and potentially
help recover natural populations through restocking. This book collects into a single work the most up-to-date information
currently available on the aquaculture of marine ornamental species. It includes the contributions of more than 50 leading
scientists and experts on different topics relevant for the aquaculture of the most emblematic groups of organisms traded
for reef aquariums. From clownfish, to angelfish, tangs and seahorses, as well as corals, anemones, shrimps, giant
clams and several other reef organisms, all issues related with the husbandry, breeding, and trade are addressed, with
explanatory schemes and illustrations being used to help in understanding the most complex topics addressed. Marine
Ornamental Species Aquaculture is a key reference for scientists and academics in research institutes and universities,
public and private aquaria, as well as for hobbyists. Entrepreneurs will also find this book an important resource, as the
culture of marine ornamental species is analyzed from a business oriented perspective, highlighting the risks and
opportunities of commercial scale aquaculture of marine ornamentals.
Destined to become a key reference for specialists and students and a treasured book for anyone who wishes to understand "the
invertebrate backbone of marine ecosystems,Atlas of Crustacean Larvae belongs on the shelf of every serious marine biologist.
This book is a comprehensive guide to the identification of 800 species of decapod and stomatopod crustaceans from southern
Australian marine waters. It is liberally illustrated with more than 1000 line drawings giving good views of many species as well as
diagnostic illustrations. Details for each species include the authority, year of description, sometimes a common name, diagnosis,
size, geographical distribution, and ecological and depth distribution. The chapter on the Stomatopoda is by Shane Ahyong.
Sections within each chapter are hierarchical, species within genera, within families (often with subfamilies as well). Identification
is achieved through the use of dichotomous keys adapted from many originally published in the primary literature, or developed
from scratch. Some keys are to all Australian taxa but most are to southern Australian taxa only. The information in this book
derives from over 200 years of collecting in southern Australian environments, from the intertidal to the deep sea, and publications
in numerous journals in several languages. More than 800 of these papers and books are cited. Winner of the 2005 Whitley Award
for Systematics.
Remarkable ShrimpsAdaptations and Natural History of the CarideansUniversity of Oklahoma Press
With the expansion of the world aquaculture industry, there has been increasing concern over sustainability and environmental
impact. This book addresses this topical issue, concentrating on marine aquaculture.
This book introduces updated information on conservation issues, providing an overview of what is needed to advance the global
conservation of freshwater decapods such as freshwater crabs, crayfish, and shrimps. Biodiversity loss in general is highest in
organisms that depend on intact freshwater habitats, because freshwater ecosystems worldwide are suffering intense threats from
multiple sources. Our understanding of the number and location of threatened species of decapods, and of the nature of their
extinction threats has improved greatly in recent years, and has enabled the development of species conservation strategies. This
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volume focuses on saving threatened species from extinction, and emphasizes the importance of the successful implementation of
conservation action plans through cooperation between scientists, conservationists, educators, funding agencies, policy makers,
and conservation agencies.
In Remarkable Shrimps, Raymond T. Bauer explores the evolution, natural history, biological diversity, and commercial importance
of caridean shrimps--a fascinating and colorful group of aquatic organisms that inhabit freshwater and marine environments from
the tropics to the poles. The biological diversity of carideans encompasses a remarkable array of adaptations in body form and
function, coloration, breeding biology, and mating behavior. Carideans’ important grooming and antifouling adaptations are
examined in detail, and Bauer discusses the structural basis of their coloration, the role of color change in concealment, and other
forms of camouflage. Reproductive biology and sexual systems, including hermaphroditism and sex change, are reviewed, and
Bauer provides evidence for sex pheromones in the attraction of males to females. Seasonal, latitudinal, and depth variation in life
history patterns are also analyzed. The symbiotic relationships of shrimps with invertebrates such as corals, sea anemones, and
sea urchins and also with fishes are fascinating phenomena of marine ecosystems. Different views on the ancestry and
evolutionary history of carideans are evaluated as a stimulus for further work. The status of caridean fisheries and aquaculture is
appraised, and shrimp productivity is explained in terms of life history adaptations. Profiling each of the nearly thirty families of
caridean shrimps, Bauer writes in an informal style that is nevertheless rich with precise and useful references. Over one hundred
figures and 11 plates with 70 color and half-tone photographs accompany the text. Extensive fieldwork is showcased in life history
studies on shrimps, employing both behavioral observations using time-lapse video and experimental work to test hypotheses on
mating strategies.
Mais de 98% de todas as espécies de animais conhecidas são invertebrados, e esta proporção está crescendo à medida que
mais espécies são descritas. Elaborada para evidenciar a riqueza desta área, Biologia dos invertebrados, 7ª edição, apresenta
uma cuidadosa seleção de informações, enfatiza características que distinguem os grupos e lança as bases para a expansão do
conhecimento conforme o enfoque desejado: taxonomia e filogenia, comportamento, conservação, biologia ambiental, diversidade
de forma e função, fisiologia, ecologia ou pesquisa atual nessas áreas.
This second volume in the Natural History of the Crustacea series examines how crustaceans-the different body shapes and
adaptations of which are described in volume 1-make a living in the wide range of environments they inhabit, and how they exploit
food sources. The contributions in the volume give synthetic overviews of particular lifestyles and feeding mechanisms, and offer a
fresh look at crustacean life styles through the technological tools that have been applied to recent crustacean research. These
include SEM (scanning electron microscope) techniques, micro-optics, and long-term video recordings that have been used for a
variety of behavioral studies. The audience will include not only crustacean biologists but evolutionary ecologists who want to
understand the diversification of particular life styles, ecologists who follow the succession of communities, biogeochemists who
estimate the role of crustaceans in geochemical fluxes, and biologists with a general interest in crustaceans.
This is the eighth volume of a ten-volume series on The Natural History of the Crustacea. The volume examines Evolution and
Biogeography, and the first part of this volume is entirely dedicated to the explanation of the origins and successful establishment
of the Crustacea in the oceans. In the second part of the book, the biogeography of the Crustacea is explored in order to infer how
they conquered different biomes globally while adapting to a wide range of aquatic and terrestrial conditions. The final section
examines more general patterns and processes, and the chapters offer useful insight into the future of crustaceans.
In this classic work that continues to inspire many readers, Jim Lovelock puts forward his idea that the Earth functions as a single
organism. Written for non-scientists, Gaia is a journey through time and space in search of evidence in support of a radically
different model of our planet. In contrast to conventional belief that life is passive in the face of threats to its existence, the book
explores the hypothesis that the Earth's living matter influences air, ocean, and rock to form a complex, self-regulating system that
has the capacity to keep the Earth a fit place for life. Since Gaia was first published, Jim Lovelock's hypothesis has become a hotly
debated topic in scientific circles. In a new Preface to this edition, he outlines his view of the present state of the debate. Oxford
Landmark Science books are 'must-read' classics of modern science writing which have crystallized big ideas, and shaped the
way we think.
Identifies freshwater ecoregions that support globally outstanding biological diversity, assesses the types and immediacy of threats
to North American ecoregions, identifies gaps in information that hamper an accurate evaluation of biodiversity, and provides a
broad-scale framework for conservation activities.
Reefs provide a wealth of opportunity for learning about biological and ecosystem processes, and reef biology courses are among
the most popular in marine biology and zoology departments the world over. Walter M. Goldberg has taught one such course for
years, and he marshals that experience in the pages of The Biology of Reefs and Reef Organisms. Goldberg examines the nature
not only of coral reefs—the best known among types of reefs—but also of sponge reefs, worm reefs, and oyster reefs, explaining the
factors that influence their growth, distribution, and structure. A central focus of the book is reef construction, and Goldberg details
the plants and animals that form the scaffold of the reef system and allow for the attachment and growth of other organisms,
including those that function as bafflers, binders, and cementing agents. He also tours readers through reef ecology, paleontology,
and biogeography, all of which serve as background for the problems reefs face today and the challenge of their conservation.
Visually impressive, profusely illustrated, and easy to read, The Biology of Reefs and Reef Organisms offers a fascinating
introduction to reef science and will appeal to students and instructors of marine biology, comparative zoology, and oceanography.
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