internal anatomy of shrimp

internal anatomy of shrimp is a fascinating subject that delves into the intricate biological systems
of these crustaceans. Understanding the internal anatomy of shrimp is crucial for various fields,
including marine biology, aquaculture, and culinary arts. This article will provide a comprehensive
overview of the internal structures of shrimp, from their digestive system to their reproductive
organs, and how these systems contribute to their overall physiology. Additionally, we will discuss the
significance of shrimp anatomy in ecological systems and human consumption. By exploring the
internal anatomy of shrimp in detail, readers will gain valuable insights into these remarkable marine
creatures.
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Overview of Shrimp Anatomy

The anatomy of shrimp is characterized by its segmented body, which is divided into three main
regions: the cephalothorax, the abdomen, and the appendages. The cephalothorax is a fusion of the
head and thorax, covered by a protective carapace. This region houses the majority of the shrimp's
vital organs, including the brain, heart, and digestive organs. The abdomen, which extends behind the
cephalothorax, consists of several segments and is primarily involved in locomotion and reproduction.

Shrimp also possess various appendages that play critical roles in their survival. These include
antennae for sensing the environment, walking legs for movement, and swimmerets for swimming
and reproduction. Understanding the structural components of shrimp is essential for studying their
behavior, ecology, and physiology.



Digestive System

The digestive system of shrimp is highly specialized to process a diet primarily composed of algae,
plankton, and detritus. The system begins with the mouth, located on the underside of the
cephalothorax, where shrimp use their mandibles to grasp and chew food. The food then passes
through a series of structures designed for efficient digestion and nutrient absorption.

Mouth and Esophagus

The shrimp's mouth contains various appendages, such as maxillipeds, which help in manipulating
food. After ingestion, food travels down the esophagus into the stomach.

Stomach and Digestive Glands

The stomach of a shrimp is divided into two parts: the anterior and posterior stomach. The anterior
stomach, or the "gastric mill," contains chitinous teeth that grind the food into smaller particles. The
posterior stomach is where the digestion of food occurs, aided by enzymes secreted by the digestive
glands.

Intestine and Anus

After digestion, nutrients are absorbed in the intestine, a coiled structure that maximizes surface area
for absorption. Waste materials are then expelled through the anus. This efficient digestive process is
crucial for shrimp, as it allows them to thrive in nutrient-poor environments.

Circulatory System

The circulatory system of shrimp is open, meaning that blood is not confined to vessels but bathes the
organs directly. This system plays a vital role in transporting nutrients, gases, and waste products
throughout the shrimp's body.

Heart and Arteries

The heart of a shrimp is located in the cephalothorax and is responsible for pumping hemolymph (the
equivalent of blood in crustaceans) through the body. The hemolymph is distributed to various tissues
via arteries that branch out from the heart.



Sinuses and Gills

As the hemolymph circulates, it fills open spaces called sinuses, allowing for the exchange of gases,
nutrients, and waste. The gills, located on either side of the thorax, are essential for respiration,
allowing shrimp to extract oxygen from water and expel carbon dioxide.

Respiratory System

The respiratory system of shrimp is intricately tied to their circulatory system. Shrimp primarily
breathe through gills, which are highly vascularized structures that facilitate gas exchange.

Gills Structure and Function

Shrimp gills are feathery structures that increase surface area for oxygen absorption. Water enters
through the mouth and flows over the gills, where oxygen is absorbed into the hemolymph, and
carbon dioxide is released. This process is vital for the shrimp's survival, especially in oxygen-poor
aquatic environments.

Nervous System

The nervous system of shrimp is relatively complex, comprising a central nervous system (CNS) and a
peripheral nervous system (PNS). The CNS consists of a brain and a ventral nerve cord, which
coordinates movement and sensory information.

Brain Structure

The brain of a shrimp is located in the cephalothorax and is divided into several lobes responsible for
different functions, such as sensory processing and motor control. The size and complexity of the
brain can vary among different shrimp species, reflecting their ecological adaptations.

Peripheral Nervous System

The PNS includes a network of nerves that extend throughout the body, linking the brain to various
organs and appendages. This system allows shrimp to respond rapidly to environmental stimuli,
making them agile predators and effective escape artists.



Reproductive System

The reproductive system of shrimp varies significantly between males and females, reflecting their
respective roles in reproduction. In many species, shrimp exhibit sexual dimorphism, with males
typically being smaller and having distinct physical traits.

Male Reproductive System

Males possess a pair of modified swimmerets called "claspers," which they use to transfer sperm to
females during mating. The testes produce sperm that travel through a series of ducts before being
released.

Female Reproductive System

Females have a more complex reproductive system, including ovaries that produce eggs. After
mating, females can carry fertilized eggs on their swimmerets until they hatch. This nurturing
behavior increases the survival rate of the offspring.

Conclusion

Understanding the internal anatomy of shrimp provides valuable insights into their biology, ecology,
and evolutionary adaptations. From their specialized digestive and circulatory systems to their
intricate reproductive strategies, shrimp exhibit a remarkable array of features that enable them to
thrive in diverse aquatic environments. As important organisms in marine ecosystems and human
diets, the study of shrimp anatomy continues to be a significant area of research and interest.

Q: What are the main parts of a shrimp's internal anatomy?

A: The main parts of a shrimp's internal anatomy include the cephalothorax, abdomen, digestive
system (mouth, stomach, intestine), circulatory system (heart, hemolymph), respiratory system
(gills), nervous system (brain, nerve cords), and reproductive system (testes in males, ovaries in
females).

Q: How does the digestive system of shrimp work?

A: The digestive system of shrimp processes food through the mouth and esophagus, where it is
chewed and mixed with digestive enzymes in the stomach. Nutrient absorption occurs in the
intestine, and waste is expelled through the anus.



Q: What role do gills play in shrimp anatomy?

A: Gills in shrimp are vital for respiration, allowing them to extract oxygen from water and expel
carbon dioxide. They are highly vascularized, increasing the efficiency of gas exchange.

Q: How do shrimp reproduce?

A: Shrimp reproduce sexually, with males transferring sperm to females using modified swimmerets.
Females carry fertilized eggs until they hatch, providing protection for the developing young.

Q: What is the significance of the open circulatory system in
shrimp?

A: The open circulatory system in shrimp allows hemolymph to flow freely over organs, facilitating
nutrient and gas exchange without the constraints of closed vessels. This is efficient for their size and
habitat.

Q: Are there differences between male and female shrimp
anatomy?

A: Yes, male and female shrimp exhibit sexual dimorphism, with males often having smaller bodies
and specialized appendages for mating. Females have larger bodies and structures for carrying eggs.

Q: How does the nervous system in shrimp contribute to their
survival?

A: The nervous system in shrimp enables rapid responses to environmental stimuli, aiding in predator
evasion and prey capture. The complex brain and peripheral nerves coordinate sensory and motor
functions.

Q: What adaptations do shrimp have for their aquatic
environment?

A: Shrimp have various adaptations such as gills for respiration, a streamlined body for swimming,
and specialized appendages for feeding and reproduction, allowing them to thrive in diverse aquatic
habitats.

Q: How do shrimp contribute to their ecosystems?

A: Shrimp play a crucial role in aquatic ecosystems as both predators and prey. They help recycle
nutrients and serve as food for a variety of marine animals, maintaining ecological balance.



Q: What are the implications of shrimp anatomy for
aquaculture?

A: Understanding shrimp anatomy is essential for aquaculture, as it informs breeding, feeding, and
health management practices, ultimately leading to sustainable production and enhanced growth
rates.
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internal anatomy of shrimp: Shrimp Culture Technology Prabjeet Singh, Avtar Singh, Anuyj
Tyagi, Soottawat Benjakul, 2025-02-03 This book focuses on the global scenario of shrimp farming,
shrimp culture practices, shrimp biology, taxonomy, and major disease challenges along with disease
diagnostics in shrimp farming. It covers all the recent advancements in shrimp culture technology
and serves as a comprehensive guide for all the stakeholders associated with the shrimp industry,
including academicians, students, research laboratories, shrimp culturists, and institutional
libraries. This book discusses major disease challenges, disease diagnostics, value addition, quality
control, industry scenario, marketing, and processing. The book chapters are elucidated with
pictorial representations and self-explanatory flow charts. Individual chapters devoted to shrimp
pathology, major disease challenges, pathogen isolation techniques, and diagnostic methods are
important parts of the book. This book is of interest to aquaculture practitioners, academicians,
students, and researchers directly or indirectly involved in shrimp culture.

internal anatomy of shrimp: The Shrimp Book Victoria Alday-Sanz, 2010-12-01 A
comprehensive source of information on all aspects of shrimp production, this reference covers not
only the global status of shrimp farming, but also examines shrimp anatomy and physiology. From
nutrition to health management and harvesting issues to biosecurity, this well-researched volume
evaluates existing knowledge, proposes new concepts, and questions common practices. With an
extensive review on worldwide production systems, this compilation will be highly relevant to
research scientists, students, and shrimp producers.

internal anatomy of shrimp: Freshwater Prawn Culture Michael Bernard New, Wagner
Cotroni Valenti, 2008-04-15 The farming of the freshwater prawn Macrobrachium rosenbergii has
developed rapidly during recent years. Advances in techniques, and the huge expansion of world
demand for this species, continue to stimulate the growth of a multi-million dollar industry. This
landmark publication is a compendium of information on every aspect of the farming of M.
rosenbergii. A comprehensive review of the status of freshwater prawn farming research,
development and commercial practice, the book is intended to stimulate further advances in the
knowledge and understanding of this important field. An extremely well-known and
internationally-respected team of contributing authors have written cutting edge chapters covering
all major aspects of the subject. Coverage includes biology, hatchery and grow-out culture systems,
feeds and feeding, up-to-date information on the status of freshwater prawn farming around the
world, post-harvest handling and processing, markets, and economics and business management.
Further chapters are devoted to the culture of other prawn species, prawn capture fisheries and the
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sustainability of freshwater prawn culture. Contributions to the book have been brought together
and edited by Michael New and Wagner Valenti, themselves widely known for their work in this
area. The comprehensive information in Freshwater Prawn Culture will give an important
commercial edge to anyone involved in the culture and trade of freshwater prawns. Readership
should include prawn farm personnel, business managers and researchers, and invertebrate,
freshwater and crustacean biologists. Copies of the book should be available on the shelves of all
libraries in research establishments and universities where aquaculture and fisheries are studied
and taught. Michael Bernard New, OBE is a Past-President of the World Aquaculture Society and
President-Elect of the European Aquaculture Society; Wagner Cotroni Valenti is a Professor at the
Aquaculture Center, Sao Paulo State University, Brazil.

internal anatomy of shrimp: Shrimps Raymond T. Bauer, 2023-04-08 This book explores the
biology of decapod shrimps, a group of animals known to most people as a nutritious and tasty food
item. Shrimps are amazingly diverse in size, shape, coloration, behavior and natural history. Shrimp
fisheries and aquaculture are a vital part of the USA and world economies. These crustaceans are
key ecological and food-web components of marine and freshwater habitats. The book synthesizes
information on the taxonomic and ecological diversity of shrimps, the structure and function of
shrimp anatomy, antifouling adaptations, coloration and camouflage, reproductive biology, sexual
systems, mating systems and behavior, life history strategies, symbioses between shrimps and other
organisms, shrimp fisheries and aquaculture, as well as the evolution and phylogeny of shrimps. All
chapters are written within an adaptational and evolutionary perspective. Important questions about
shrimp biology are asked, and hypotheses for testing in future research are proposed. The book is
spiced up with personal anecdotes and observations from the author’s research experiences. This
book is intended as a comprehensive reference, a “go to” book about the biology of shrimps. The text
is scientifically rigorous but written in a style intended for a varied readership. Thus, the book is a
valuable resource for budding or working research scientists such as zoologists, aquatic biologists,
fisheries and aquaculture professionals, as well as amateur naturalists, aquarium hobbyists and
interested laypersons. As the saying goes, “a picture is worth a thousand words,” so that the book is
amply illustrated with figures and diagrams.The numerous color plates, composed of photos
contributed by expert colleagues, make the world of shrimps come alive.

internal anatomy of shrimp: Pathology and Epidemiology of Aquatic Animal Diseases
for Practitioners Laura Urdes, Chris Walster, Julius Tepper, 2023-05-22 Comprehensive reference
on the diseases and applied epidemiology of all aquatic animal taxa, including invertebrates and
vertebrates Pathology and Epidemiology of Aquatic Animal Diseases for Practitioners provides
information on the diseases and applied epidemiology of all aquatic animal taxa, including
invertebrates and vertebrates, along with information on applied epidemiology, acknowledging the
One Health concept, and discussion on probabilities of disease outbreaks occurring and assesses the
economic costs of treating those outbreaks, if applicable. Divided into two sections, the book looks at
the pathology of major aquatic taxa and their associated infectious diseases—parasitic, viral, and
bacterial—and non-infectious diseases. Each includes an overview, their host range and
transmission, signs and diagnosis, differentials, and treatment and management. These assets are
accompanied by clinical signs-lesion differential charts. Sample topics discussed in Pathology and
Epidemiology of Aquatic Animal Diseases include: Echinoderms, including crinoidea (crinoids, sea
lilies, feather stars, and asteroidea), sea stars/starfish, and ophiuroidea (brittle stars and basket
stars) Reptiles, including turtles (freshwater and marine), crocodilians, marine iguanas, and sea
snakes Pinnipeds, including otariidae (eared seals), odobenidae (walruses), phocidae (earless seals),
mustelidae (otters), and sirenia (manatees and dugongs) Tropical marine aquarium fish (damselfish,
angelfish, gobies, wrasses, parrotfish, butterfly fish, and clownfish) and anemones. A highly useful
reference for veterinary practitioners, academic staff, and researchers, Pathology and Epidemiology
of Aquatic Animal Diseases is also suitable for those who are interested in aquatic veterinary
medicine and serves as a companion to Fundamentals of Aquatic Veterinary Medicine, written by the
same editorial team.



internal anatomy of shrimp: The Shrimp Book II Victoria Alday-Sanz, 2021-12-31 As the
world’s population continues to grow, so does the demand for seafood. Technological advances have
enabled shrimp farming to change from traditional, small-scale businesses into a global industry.
This has contributed to problems with serious disease outbreaks, which have already caused several
regional wipe-outs of farm shrimp populations. The shrimp farming industry continues to grow and
there is a need for a source of reliable and detailed information on shrimp farming, best practice and
new developments, aimed at the shrimp industry, to facilitate future sustainable growth of the
industry. The Shrimp Book, published in 2010, was written from the academic perspective, The
Shrimp Book II's focus is towards the industry perspective. 5m Books

internal anatomy of shrimp: Field Guide to Freshwater Invertebrates of North America James
H. Thorp, D. Christopher Rogers, 2010-11-15 The Field Guide to Freshwater Invertebrates of North
America focuses on freshwater invertebrates that can be identified using at most an inexpensive
magnifying glass. This Guide will be useful for experienced nature enthusiasts, students doing
aquatic field projects, and anglers looking for the best fish bait, lure, or fly. Color photographs and
art, as well as the broad geographic coverage, set this guide apart. - 362 color photographs and
detailed descriptions aid in the identification of species - Introductory chapters instruct the reader
on how to use the book, different inland water habitats and basic ecological relationships of
freshwater invertebrates - Broad taxonomic coverage is more comprehensive than any guide
currently available

internal anatomy of shrimp: Evolutionary Developmental Biology of Invertebrates 4 Andreas
Wanninger, 2015-08-10 This multi-author, six-volume work summarizes our current knowledge on
the developmental biology of all major invertebrate animal phyla. The main aspects of cleavage,
embryogenesis, organogenesis and gene expression are discussed in an evolutionary framework.
Each chapter presents an in-depth yet concise overview of both classical and recent literature,
supplemented by numerous color illustrations and micrographs of a given animal group. The largely
taxon-based chapters are supplemented by essays on topical aspects relevant to modern-day
EvoDevo research such as regeneration, embryos in the fossil record, homology in the age of
genomics and the role of EvoDevo in the context of reconstructing evolutionary and phylogenetic
scenarios. A list of open questions at the end of each chapter may serve as a source of inspiration for
the next generation of EvoDevo scientists. Evolutionary Developmental Biology of Invertebrates is a
must-have for any scientist, teacher or student interested in developmental and evolutionary biology
as well as in general invertebrate zoology. This second volume on ecdysozoans covers all animals
commonly known as crustaceans. While “Crustacea” is currently not considered a monophylum, it
still appears reasonable to combine its representatives in one joint volume due to their numerous
shared morphological and developmental characteristics. Because of the huge variation in the
amount of available developmental data between the various taxa, only the Dendrobranchiata,
Astacida and Cirripedia are treated in individual chapters. The remaining data on crustacean
development, usually incomplete and often patchy, is presented in two chapters summarizing early
development and larval diversity, thereby also taking into account the data on fossil larval forms.

internal anatomy of shrimp: A Field Guide to the Atlantic Seashore Kenneth L. Gosner,
1999 More than 1,000 illustrations, arranged according to visual similarities, show plant and animal
species of the Atlantic Coast from the Bay of Fundy to Cape Hatteras. This guide includes
information on how to locate each species by geographic range, tidal range, tidal level, season,
topography, and climate.

internal anatomy of shrimp: Freshwater Prawns Michael Bernard New, Valenti, James H.
Tidwell, Louis R. D'Abramo, Methil Narayanan Kutty, 2009-08-27 Covering general biology and
every aspect of farming freshwaterprawns, from current research to development and
commercialpractice, this has become widely viewed as a landmark publicationin the field. The
well-known team of editors, New, Valenti, Tidwell, D’Abramo and Kutty, have gathered
cutting-edgecontributions from the world's leading experts to provide farmpersonnel, business
managers, researchers and invertebrate,freshwater and crustacean biologists with an essential



resource.

internal anatomy of shrimp: The Ecology of Deep-Sea Hydrothermal Vents Cindy Lee Van
Dover, 2021-11-09 Teeming with weird and wonderful life--giant clams and mussels, tubeworms,
eyeless shrimp, and bacteria that survive on sulfur--deep-sea hot-water springs are found along rifts
where sea-floor spreading occurs. The theory of plate tectonics predicted the existence of these
hydrothermal vents, but they were discovered only in 1977. Since then the sites have attracted
teams of scientists seeking to understand how life can thrive in what would seem to be intolerable or
extreme conditions of temperature and fluid chemistry. Some suspect that these vents even hold the
key to understanding the very origins of life. Here a leading expert provides the first authoritative
and comprehensive account of this research in a book intended for students, professionals, and
general readers. Cindy Lee Van Dover, an ecologist, brings nearly two decades of experience and a
lively writing style to the text, which is further enhanced by two hundred illustrations, including
photographs of vent communities taken in situ. The book begins by explaining what is known about
hydrothermal systems in terms of their deep-sea environment and their geological and chemical
makeup. The coverage of microbial ecology includes a chapter on symbiosis. Symbiotic relationships
are further developed in a section on physiological ecology, which includes discussions of
adaptations to sulfide, thermal tolerances, and sensory adaptations. Separate chapters are devoted
to trophic relationships and reproductive ecology. A chapter on community dynamics reveals what
has been learned about the ways in which vent communities become established and why they
persist, while a chapter on evolution and biogeography examines patterns of species diversity and
evolutionary relationships within chemosynthetic ecosystems. Cognate communities such as seeps
and whale skeletons come under scrutiny for their ability to support microbial and invertebrate
communities that are ecologically and evolutionarily related to hydrothermal faunas. The book
concludes by exploring the possibility that life originated at hydrothermal vents, a hypothesis that
has had tremendous impact on our ideas about the potential for life on other planets or planetary
bodies in our solar system.

internal anatomy of shrimp: Atlantic Seashore Kenneth L. Gosner, 2014-08-05 Explore the
shore with this beautifully illustrated nature guide! Using the renowned Peterson Identification
System, this easy-to-use guide, sponsored by the National Audubon Society, the National Wildlife
Federation, and the Roger Tory Peterson Institute, is the perfect companion for exploring the
seashore. More than one thousand illustrations, arranged according to visual similarities, show plant
and animal species of the Atlantic Coast from the Bay of Fundy to Cape Hatteras. This guide includes
information on how to locate each species by geographic range, tidal range, tidal level, season,
topography, and climate.

internal anatomy of shrimp: Pond and Brook Michael J. Caduto, 1990 Introduces readers to
the intriguing world of freshwater life.

internal anatomy of shrimp: Aquaculture Pharmacology Frederick S.B. Kibenge, Bernardo
Baldisserotto, Roger Sie-Maen Chong, 2020-10-18 Aquaculture Pharmacology is a reliable,
up-to-date, all inclusive reference and guide that provides an understanding of practical drug
information for the aquaculture industry. This book covers the sources, chemical properties, and
mechanisms of action of drugs, and the biological systems upon which they act. It covers various
drug interactions, therapeutic uses of drugs, as well as legal considerations within the industry as a
whole. It presents the four main groups of drugs used in fish, crustaceans and molluscs and includes
disinfectants, antimicrobial drugs, antiparasitic agents, and anesthetics, and identifies areas where
more research is needed to generate more knowledge to support a sustainable aquaculture industry.
With the burgeoning international aquaculture expansion and expanding global trade in live aquatic
animals and their products this book is useful to bacteriologists, mycologists, aquaculturists, clinical
practitioners in aquatic animal health and all those in industry, government or academia who are
interested in aquaculture, fisheries and comparative biology. - Presents clinical information for the
three major aquatic food animals (fish, crustaceans and molluscs) - Facilitates research to develop
vaccines or other similar pathogen mitigation measures - Provides the latest advancements in the



field including regulated pharmaceuticals for use in fisheries and aquaculture
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internal anatomy of shrimp: Functional Morphology of Feeding and Grooming in Crustacea
Bruce E. Felgenhauer, Anne. B Thistle, L. Watling, 2020-08-27 Abetted by recent technological
advances in scanning and transmission electron microscopy, as well as new preparative methods,
these contributions examine crustacean anatomy, demonstrating (or at least inferring) the functions
of morphological features. In addition to feeding and grooming, they also
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internal anatomy of shrimp: Frontiers of Shrimp Research P.F. DeLoach, W.]. Dougherty,
M.A. Davidson, 1991-06-06 Shrimps are subject to great consumer demand in the United States.
However, more than #1 billion worth of shrimp is now imported; more than twice the amount
produced domestically. Domestic shrimp production, mostly from the trawler fleet in the Gulf of
Mexico, is thought to be at its maximum sustainable yield of 91,000 MT (heads-off). Increased
production of shrimp in the U.S. through mariculture has been motivated by the increasing demand
for this product. The biology of penaeid shrimp and lack of technology for their culture present
special problems in fisheries science, reproductive biology, endocrinology, nutrition, pathology,
culture science and future research. The purpose of the Frontiers of Shrimp Research symposium
was to assess the status of shrimp research in these areas and to further foster the scientific
collaboration vital for significant research advances. The participants included representatives of the
science funding agencies, the mariculture industry and representatives of both the scientific
research and science policy communities. The subject matter should be of interest to a variety of
readers. Advanced undergraduate/graduate students, mariculturists and research workers will find
this volume both interesting and informative.

internal anatomy of shrimp: Transactions of the Linnean Society of London Linnean
Society of London, 1897

internal anatomy of shrimp: Thorp and Covich's Freshwater Invertebrates James H. Thorp, D.
Christopher Rogers, 2014-09-06 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 multi-volume
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 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
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