
cladogram

cladogram is a diagram used to illustrate the evolutionary relationships among various
biological species or entities based upon similarities and differences in their physical or
genetic characteristics. It is a crucial tool in the field of systematics and evolutionary
biology, helping scientists understand how species are related through common ancestors.
This article explores the definition, structure, and significance of cladograms, along with
their construction methods and applications in research. By analyzing cladograms,
researchers can trace lineage divergences and identify shared traits that define clades.
The article also discusses the differences between cladograms and other phylogenetic
trees, ensuring clarity in their use and interpretation. Readers will gain a comprehensive
understanding of how cladograms contribute to the study of biodiversity and evolutionary
history. The following sections detail these aspects systematically to provide a thorough
overview.
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Methods for Constructing Cladograms

Applications of Cladograms in Science

Differences Between Cladograms and Other Phylogenetic Trees

Understanding Cladograms
A cladogram is a branching diagram that represents the evolutionary relationships among
species based on shared derived characteristics. Unlike traditional taxonomic
classifications, cladograms focus on common ancestry rather than overall similarity. These
diagrams are fundamental in cladistics, a method of classifying organisms by common
descent. By examining traits that have evolved from a common ancestor, cladograms
depict how species diverged over time.

Definition and Purpose
Cladograms visually summarize hypotheses about the evolutionary history of groups of
organisms. Their primary purpose is to identify monophyletic groups, or clades, which
consist of an ancestor and all of its descendants. This approach aids in understanding the
branching patterns of evolution and the sequence in which traits have appeared.



Historical Background
The concept of cladograms originated in the mid-20th century with the development of
cladistics by Willi Hennig. Hennig emphasized the importance of shared derived
characters (synapomorphies) in reconstructing evolutionary trees. Since then, cladograms
have become a central tool in evolutionary biology and systematics.

Components and Structure of a Cladogram
Cladograms are composed of several key elements that collectively depict evolutionary
relationships. Understanding these components is essential for interpreting the diagrams
accurately.

Branches and Nodes
The branches of a cladogram represent evolutionary lineages, while the nodes signify
common ancestors where lineages diverged. Each node corresponds to a hypothetical
ancestor shared by the descendant groups branching from it.

Clades and Sister Groups
A clade is a group of organisms that includes an ancestor and all its descendants,
identified by a single node. Sister groups are two clades that emerge from the same node,
indicating they share a more recent common ancestor with each other than with other
groups.

Root and Tips
The root of a cladogram represents the most recent common ancestor of all entities in the
diagram. The tips, or terminal nodes, represent the extant or extinct species being
analyzed.

List of Key Cladogram Components

Branches – evolutionary lineages

Nodes – common ancestors

Clades – monophyletic groups

Sister groups – closely related clades

Root – origin of the cladogram



Tips – species or taxa under study

Methods for Constructing Cladograms
Cladogram construction involves analyzing characters or traits shared among species to
infer evolutionary relationships. Several methodologies and tools facilitate this process,
enhancing accuracy and scientific rigor.

Character Selection
Choosing appropriate characters is fundamental. These can be morphological traits,
genetic sequences, or biochemical features. Characters must be heritable and variable
among the taxa to provide meaningful evolutionary signals.

Data Matrix and Coding
Once characters are selected, they are coded into a data matrix representing the
presence, absence, or state of each trait for every taxon. This matrix serves as the basis
for computational analysis.

Cladistic Algorithms
Various algorithms analyze the data matrix to generate cladograms. The most common
methods include parsimony analysis, maximum likelihood, and Bayesian inference.
Parsimony seeks the simplest tree with the fewest evolutionary changes, while likelihood
and Bayesian methods use probabilistic models.

Software Tools
Several software packages assist in cladogram construction, including PAUP*, MEGA, and
MrBayes. These programs enable researchers to input data matrices and generate
cladograms with statistical support.

Steps in Cladogram Construction

Select informative characters1.

Code characters into a data matrix2.

Choose an appropriate analytical method3.



Run computational analysis4.

Interpret and validate the resulting cladogram5.

Applications of Cladograms in Science
Cladograms serve multiple roles in various scientific disciplines by providing insights into
evolutionary patterns and relationships.

Evolutionary Biology
In evolutionary biology, cladograms help reconstruct the tree of life, revealing how species
evolved and diversified. They assist in identifying ancestral traits and understanding
speciation events.

Taxonomy and Systematics
Cladograms improve taxonomic classifications by grouping organisms into natural clades
rather than arbitrary categories. This phylogenetic approach promotes a more accurate
reflection of evolutionary history.

Comparative Genomics
By comparing genetic data across species, cladograms illustrate genetic divergence and
conservation. This information is vital for studying gene function and evolutionary
constraints.

Conservation Biology
Cladograms can identify evolutionary distinct species and prioritize them for conservation
efforts. Understanding genetic diversity and evolutionary heritage supports biodiversity
preservation strategies.

List of Cladogram Applications

Reconstructing evolutionary histories

Improving biological classification

Analyzing genomic relationships



Guiding conservation priorities

Differences Between Cladograms and Other
Phylogenetic Trees
While cladograms are a type of phylogenetic tree, they differ from other tree diagrams in
significant ways. Clarifying these distinctions is important for proper usage and
interpretation.

Cladograms vs. Phylograms
Cladograms show only the branching order (topology) of relationships without indicating
evolutionary time or genetic distance. Phylograms, on the other hand, represent branch
lengths proportional to evolutionary change or time.

Cladograms vs. Dendrograms
Dendrograms are general tree diagrams used in various fields such as clustering analysis,
but they do not necessarily represent evolutionary relationships. Cladograms specifically
depict historical lineage divergence based on shared derived traits.

Interpretation and Usage Differences
Because cladograms focus solely on common ancestry, they do not provide information
about the amount of evolutionary change. This limitation means they are best suited for
understanding relational patterns rather than quantifying evolutionary distances.

Frequently Asked Questions

What is a cladogram?
A cladogram is a diagram used in biology to show the evolutionary relationships among
different species or groups based on shared characteristics.

How does a cladogram differ from a phylogenetic tree?
While both depict evolutionary relationships, a cladogram focuses on the order of
branching and shared traits without indicating evolutionary time or genetic distance,
whereas a phylogenetic tree includes information about evolutionary time and genetic
divergence.



What are the main components of a cladogram?
The main components of a cladogram include branches, nodes (which represent common
ancestors), and taxa (the species or groups being compared).

How is a cladogram constructed?
A cladogram is constructed by analyzing shared derived characteristics (synapomorphies)
among species to determine their evolutionary relationships and then arranging them in a
branching diagram that reflects these relationships.

Why are cladograms important in evolutionary biology?
Cladograms help scientists understand the evolutionary history of organisms, identify
common ancestors, and classify species based on evolutionary relationships rather than
just physical similarities.

Can cladograms be used for organisms other than
animals?
Yes, cladograms can be used for any group of organisms, including plants, fungi, and
microorganisms, to illustrate their evolutionary relationships based on shared traits.

Additional Resources
1. Cladistics: A Practical Primer on Phylogenetic Analysis
This book provides an accessible introduction to cladistics, focusing on the principles of
phylogenetic analysis. It covers methods for constructing cladograms, interpreting
evolutionary relationships, and using software tools for analysis. Ideal for students and
researchers new to the subject, it emphasizes practical applications and real-world
examples.

2. Phylogenetics: Theory and Practice of Phylogenetic Systematics
A comprehensive guide to the theory behind phylogenetic systematics, this book delves
into the construction and interpretation of cladograms. It discusses the historical
development of cladistics and modern computational methods. Detailed case studies
illustrate how cladograms illuminate evolutionary biology.

3. Evolutionary Trees: An Introduction to Phylogenetic Analysis
This introductory text explains how evolutionary trees, or cladograms, represent
relationships among species. It covers the basics of evolutionary biology, tree-building
algorithms, and data analysis techniques. The book is suitable for undergraduate students
and anyone interested in evolutionary relationships.

4. Understanding Cladograms: Visualizing Evolutionary Relationships
Focused specifically on the interpretation and visualization of cladograms, this book helps
readers grasp how to read and construct these diagrams. It includes numerous examples
from paleontology, botany, and zoology. The book also discusses the significance of



cladograms in modern biology.

5. Molecular Phylogenetics and Evolution
This advanced text explores how molecular data is used to create cladograms and infer
evolutionary history. It covers DNA sequencing technologies, statistical models, and
software tools for molecular phylogenetics. The book is suited for graduate students and
researchers in genetics and evolutionary biology.

6. Cladograms in Paleobiology: Tracing the History of Life
Focusing on paleobiological applications, this book shows how cladograms are used to
reconstruct the evolutionary history of extinct organisms. It discusses fossil data
integration, morphological character analysis, and challenges in paleontological
phylogenetics. Richly illustrated, it appeals to paleontologists and evolutionary scientists.

7. Principles of Systematic Zoology
A foundational text in zoological classification, this book covers the principles of
systematics including the construction of cladograms. It explains taxonomy, character
selection, and phylogenetic inference in animals. The book combines theoretical
background with practical examples from diverse animal groups.

8. Computational Methods for Phylogenetic Inference
This book addresses computational algorithms and software used to generate cladograms
from biological data. It highlights methods such as maximum parsimony, maximum
likelihood, and Bayesian inference. Targeted at bioinformaticians and computational
biologists, it bridges biology and computer science.

9. The Tree of Life: A Phylogenetic Classification
Presenting a broad overview of life’s diversity through a phylogenetic lens, this book
organizes living organisms into a comprehensive cladogram-based classification. It
discusses major evolutionary lineages and the relationships among them. The book is a
valuable resource for educators and students in evolutionary biology.

Cladogram

Find other PDF articles:
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essential tool for biology education today.
  cladogram: Biology of Plants Peter H. Raven, Ray F. Evert, Susan E. Eichhorn, 2005 The
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seventh edition of this book includes chapter overviews, checkpoints, detailed summaries, summary
tables, a list of key terms and end-of-chapter questions. There is also a new chapter on recombinant
DNA technology, plant biotechnology, and genomics.
  cladogram: Homology and Systematics Robert Scotland, R. Toby Pennington, 2014-04-21
When looking at groups of organisms, shared characteristics (homologues) provide the raw data
from which hypotheses of common ancestry may be suggested. In order to explore the relationship
between homologues and particular hypotheses of common ancestry, complex matrices are devised,
where homologues are coded, allowing theories of homology to be developed and tested. Practically
nothing has been written about this matrix-building process, which is fundamental to our
understanding of diversity and evolutionary history. This book fills the gap by discussing the ways
observations are coded and the consequences for resulting hypotheses using case studies and
theoretical examples.
  cladogram: Cladistics Ian J. Kitching, 1998 Cladistics aims to reconstruct genealogies based
on common ancestry, thus revealing the phylogenetic relationships between taxa. Its applications
vary from linguistic analysis to the study of conservation and biodiversity, and it has become a
method of choice for comparative studies in all fields of biology. This new edition ofCladistics--first
published in 1992--reflects the many changes and developments which have taken place in the field
over the last five years, while retaining the clarity and readability that made the first edition so
successful. For all students interested in the systematic relationships among organisms, this book
provides a state-of-the-art account of the techniques and methods of modern cladistics, and of how
to put them into practice.
  cladogram: Biogeography C. Barry Cox, Peter D. Moore, 2010-05-10 Biologists searching for a
resource that explores all of the exciting changes that have occurred recently in the field will turn to
this eighth edition. It offers insight into the multidisciplinary nature of the field, presenting a sound
historical base, up-to-date coverage, and a look at the latest controversies. The authors evaluate
conflicting theories and provide a reasoned judgment as to which is preferable. In a new chapter the
authors examine marine biogeography, so that biologists can compare and analyze the data, patterns
and problems arising from continental, marine and island biogeography.
  cladogram: Plant Systematics Michael G. Simpson, 2011-08-09 Plant Systematics is a
comprehensive and beautifully illustrated text, covering the most up-to-date and essential
paradigms, concepts, and terms required for a basic understanding of plant systematics. This book
contains numerous cladograms that illustrate the evolutionary relationships of major plant groups,
with an emphasis on the adaptive significance of major evolutionary novelties. It provides
descriptions and classifications of major groups of angiosperms, including over 90 flowering plant
families; a comprehensive glossary of plant morphological terms, as well as appendices on botanical
illustration and plant descriptions. Pedagogy includes review questions, exercises, and references
that complement each chapter. This text is ideal for graduate and undergraduate students in botany,
plant taxonomy, plant systematics, plant pathology, ecology as well as faculty and researchers in any
of the plant sciences. - The Henry Allan Gleason Award of The New York Botanical Garden, awarded
for Outstanding recent publication in the field of plant taxonomy, plant ecology, or plant geography
(2006) - Contains numerous cladograms that illustrate the evolutionary relationships of major plant
groups, with an emphasis on the adaptive significance of major evolutionary novelties - Provides
descriptions and classifications of major groups of angiosperms, including over 90 flowering plant
families - Includes a comprehensive glossary of plant morphological terms as well as appendices on
botanical illustration and plant description
  cladogram: Plant Systematics Gurcharan Singh, 2004 The book strikes a balance between
classical fundamental information and the recent developments in plant systematics. Special
attention has been devoted to the information on botanical nomenclature, identification and
phylogeny of angiosperms with numerous relevant examples and detailed explanation of the
important nomenclatural problems. An attempt has been made to present a continuity between
orthodox and contemporary identification methods by working on a common example. The methods



of identification using computers have been further explored to help better online identification. The
chapter on cladistic methods has been totally revised, and molecular systematics discussed in
considerable detail.--Jacket.
  cladogram: The Evolution and Extinction of the Dinosaurs David E. Fastovsky, David B.
Weishampel, 2005-02-07 This 2005 edition of The Evolution and Extinction of the Dinosaurs is a
unique, comprehensive treatment of this fascinating group of organisms. It is a detailed survey of
dinosaur origins, their diversity, and their eventual extinction. The book can easily be used as a
teaching textbook for a class, but it is also written as a series of readable, entertaining essays
covering important and timely topics appealing to non-specialists and all dinosaur enthusiasts: birds
as 'living dinosaurs', the new feathered dinosaurs from China, 'warm-bloodedness'. Along the way,
the reader learns about dinosaur functional morphology, physiology, and systematics using cladistic
methodology - in short, how professional paleontologists and dinosaur experts go about their work,
and why they find it so rewarding. The book is spectacularly illustrated by John Sibbick, a
world-famous illustrator of dinosaurs, commissioned exclusively for this book.
  cladogram: Dinosaurs David E. Fastovsky, David B. Weishampel, 2016-11-28 The ideal textbook
for non-science majors, this lively and engaging introduction encourages students to ask questions,
assess data critically and think like a scientist. Building on the success of the previous editions,
Dinosaurs has been reorganised and extensively rewritten in response to instructor and student
feedback. It continues to make science accessible and relevant through its clear explanations and
extensive illustrations. Updated to reflect recent fossil discoveries and to include new taxa, the text
guides students through the dinosaur groups, emphasising scientific concepts rather than
presenting endless facts. It is grounded in the common language of modern evolutionary biology -
phylogenetic systematics - so that students examine dinosaurs as professional paleontologists do.
The key emerging theme of feathered dinosaurs, and the many implications of feathers, have been
integrated throughout the book, highlighted by the inclusion of stunning new photographs in this
beautifully illustrated text, now in full colour throughout.
  cladogram: Evolutionary Biogeography Juan Morrone, 2009 Rather than favoring only one
approach, Juan J. Morrone proposes a comprehensive treatment of the developments and theories of
evolutionary biogeography. Evolutionary biogeography uses distributional, phylogenetic, molecular,
and fossil data to assess the historical changes that have produced current biotic patterns.
Panbiogeography, parsimony analysis of endemicity, cladistic biogeography, and phylogeography are
the four recent and most common approaches. Many conceive of these methods as representing
different schools, but Morrone shows how each addresses different questions in the various steps of
an evolutionary biogeographical analysis. Panbiogeography and parsimony analysis of endemicity
are useful for identifying biotic components or areas of endemism. Cladistic biogeography uses
phylogenetic data to determine the relationships between these biotic components. Further
information on fossils, phylogeographic patterns, and molecular clocks can be incorporated to
identify different cenocrons. Finally, available geological knowledge can help construct a geobiotic
scenario that may explain how analyzed areas were put into contact and how the biotic components
and cenocrons inhabiting them evolved. Morrone compares these methods and employs case studies
to make it clear which is best for the question at hand. Set problems, discussion sections, and
glossaries further enhance classroom use.--Publisher's description.
  cladogram: Cladistics David M. Williams, Malte C. Ebach, 2020-08-06 This new edition of a
foundational text presents a contemporary review of cladistics, as applied to biological classification.
It provides a comprehensive account of the past fifty years of discussion on the relationship between
classification, phylogeny and evolution. It covers cladistics in the era of molecular data, detailing
new advances and ideas that have emerged over the last twenty-five years. Written in an accessible
style by internationally renowned authors in the field, readers are straightforwardly guided through
fundamental principles and terminology. Simple worked examples and easy-to-understand diagrams
also help readers navigate complex problems that have perplexed scientists for centuries. This
practical guide is an essential addition for advanced undergraduates, postgraduates and researchers



in taxonomy, systematics, comparative biology, evolutionary biology and molecular biology.
  cladogram: Encyclopedia of Biodiversity , 2013-02-05 The 7-volume Encyclopedia of
Biodiversity, Second Edition maintains the reputation of the highly regarded original, presenting the
most current information available in this globally crucial area of research and study. It brings
together the dimensions of biodiversity and examines both the services it provides and the measures
to protect it. Major themes of the work include the evolution of biodiversity, systems for classifying
and defining biodiversity, ecological patterns and theories of biodiversity, and an assessment of
contemporary patterns and trends in biodiversity. The science of biodiversity has become the
science of our future. It is an interdisciplinary field spanning areas of both physical and life sciences.
Our awareness of the loss of biodiversity has brought a long overdue appreciation of the magnitude
of this loss and a determination to develop the tools to protect our future. Second edition includes
over 100 new articles and 226 updated articles covering this multidisciplinary field— from evolution
to habits to economics, in 7 volumes The editors of this edition are all well respected, instantly
recognizable academics operating at the top of their respective fields in biodiversity research;
readers can be assured that they are reading material that has been meticulously checked and
reviewed by experts Approximately 1,800 figures and 350 tables complement the text, and more
than 3,000 glossary entries explain key terms
  cladogram: The Mexican Transition Zone Juan J. Morrone, 2020-07-02 This book presents an
evolutionary biogeographic analysis of the Mexican Transition Zone, which is situated in the overlap
of the Nearctic and Neotropical regions. It includes a comprehensive review of previous track,
cladistic and molecular biogeographic analyses and is illustrated with full color maps and vegetation
photographs of the respective areas covered. Given its scope, the book will be of interest to students
and researchers whose work involves systematic and biogeographic analyses of plant and animal
taxa of the Mexican Transition Zone or other transition zones of the world, and to ecologists working
in biodiversity conservation, who will be able to appreciate the evolutionary relevance of the
Mexican Transition Zone for establishing conservation areas..
  cladogram: Analytical Biogeography A.A. Myers, P. Giller, 2013-12-11 Biogeography may be
defined simply as the study of the geographical distribution of organisms, but this simple defmition
hides the great complexity of the subject. Biogeography transcends classical subject areas and
involves a range of scientific disciplines that includes geogra phy, geology and biology. Not
surprisingly, therefore, it means rather different things to different people. Historically, the study of
biogeogra phy has been concentrated into compartments at separate points along a spatio-temporal
gradient. At one end of the gradient, ecological biogeography is concerned with ecological processes
occurring over short temporal and small spatial scales, whilst at the other end, historical
biogeography is concerned with evolutionary processes over millions of years on a large, often
global scale. Between these end points lies a third major compartment concerned with the profound
effects of Pleistocene glaciations and how these have affected the distribution of recent organisms.
Within each of these compartments along the scale gradient, a large number of theories, hypotheses
and models have been proposed in an attempt to explain the present and past biotic distribution
patterns. To a large extent, these compartments of the subject have been non-interactive, which is
understandable from the different interests and backgrounds of the various researchers.
Nevertheless, the distribu tions of organisms across the globe cannot be fully understood without a
knowledge of the full spectrum of ecological and historical processes. There are no degrees in
biogeography and today' s biogeographers are primarily born out of some other discipline.
  cladogram: In the Footsteps of Our Ancestors Takeshi Ueki, Glenn Summerhayes, Peter
Hiscock, 2024-11-29 In the Footsteps of Our Ancestors details through archaeological analysis, the
dispersal of our species, Homo sapiens, providing a broad examination of evidence for early human
migration into Asia and Oceania. Those migrations are crucial to our understanding of the global
story of human evolution and cultural diversification. Chapters from an international team of experts
provide the new geographical and temporal coverage. Controversies around timing, pathways, and
competing models of migrations are explored in regions where archaeological data can be scarce.



Genetic and archaeological data often seem inconsistent, but this book uses syntheses of
archaeological evidence to give an updated view of our current knowledge of when and how these
regions were first settled. These analyses help us understand the pattern of human movement and
adaptation that led to the contemporary distribution of our species. This book provides the latest
coverage of this important topic and contributes to thinking about the history of our species. In the
Footsteps of Our Ancestors is an essential text for researchers and students of archaeology,
anthropology, and human evolution.
  cladogram: Evolutionary Biology Max K. Hecht, Bruce Wallace, Ghillean T. Prance,
2013-03-08 Fifteen volumes and one supplement have now appeared in the series known as
Evolutionary Biology. The editors continue to seek critical reviews, original papers, and
commentaries on controversial topics. It is our aim to publish papers primarily of greater length and
depth than those normally published by society journals and quarterlies. The editors make every
attempt to solicit manuscripts on an international scale and to see that no facet of evolutionary
biology-classical or modern-is slighted. Manuscripts should be sent to anyone of the following: Max
K. Hecht, Department of Biology, Queens College of the City University of New York, Flushing, New
York 11367; Bruce Wallace, Department of Biology, Virginia Polytechnic Institute and State
University, Blacksburg, Virginia 24061; Ghillean T. Prance, New York Botanical Garden, Bronx, New
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  cladogram: The Evolution of Cultural Diversity Ruth Mace, Clare J Holden, Stephen
Shennan, 2016-09-16 Virtually all aspects of human behavior show enormous variation both within
and between cultural groups, including material culture, social organization and language.
Thousands of distinct cultural groups exist: about 6,000 languages are spoken today, and it is
thought that a far greater number of languages existed in the past but became extinct. Using a
Darwinian approach, this book seeks to explain this rich cultural variation. There are a number of
theoretical reasons to believe that cultural diversification might be tree-like, that is phylogenetic:
material and non-material culture is clearly inherited by descendants, there is descent with
modification, and languages appear to be hierarchically related. There are also a number of
theoretical reasons to believe that cultural evolution is not tree-like: cultural inheritance is not
Mendelian and can indeed be vertical, horizontal or oblique, evidence of borrowing abounds,
cultures are not necessarily biological populations and can be transient and complex. Here, for the



first time, this title tackles these questions of cultural evolution empirically and quantitatively, using
a range of case studies from Africa, the Pacific, Europe, Asia and America. A range of powerful
theoretical tools developed in evolutionary biology is used to test detailed hypotheses about
historical patterns and adaptive functions in cultural evolution. Evidence is amassed from
archaeological, linguist and cultural datasets, from both recent and historical or pre-historical time
periods. A unifying theme is that the phylogenetic approach is a useful and powerful framework,
both for describing the evolutionary history of these traits, and also for testing adaptive hypotheses
about their evolution and co-evolution. Contributors include archaeologists, anthropologists,
evolutionary biologists and linguists, and this book will be of great interest to all those involved in
these areas.
  cladogram: Biological Classification Richard A. Richards, 2016-09-08 Modern biological
classification is based on the system developed by Linnaeus, and interpreted by Darwin as
representing the tree of life. But despite its widespread acceptance, the evolutionary interpretation
has some problems and limitations. This comprehensive book provides a single resource for
understanding all the main philosophical issues and controversies about biological classification. It
surveys the history of biological classification from Aristotle to contemporary phylogenetics and
shows how modern biological classification has developed and changed over time. Readers will also
be able to see how biological classification is in part a consequence of human psychology, language
development and culture. The book will be valuable for student readers and others interested in a
range of topics in philosophy and biology.
  cladogram: Biogeography Glen M. MacDonald, 2025-05-06 Introduce students to the diversity
embraced by the discipline of biogeography, revised and updated throughout Biogeography: Space,
Time and Life provides a comprehensive introduction to the study of large-scale geographic
distributions of life, focusing on ecology, evolution, physical geography and conservation. Now in its
second edition, this award-winning textbook illustrates key concepts in biogeography using engaging
empirical examples of modern plant and animal distributions, long-term evolutionary history and
current conservation challenges. With an accessible style and clear structure, Biogeography defines
fundamental terms from biology and physical geography, describes ecological biogeography and the
biological features of the physical environment, explains key concepts in historical biogeography,
explores the Earth’s diverse biogeographic subdivisions, current issues in conservation and more.
Student-friendly chapters cover topics including biological interactions, speciation and extinction,
changing continents and climates, human evolution, modern biodiversity, the relationship between
humans and plants, animals and other organisms, and the role of biogeography in conservation.
Introduces basic concepts in the study of animal and vegetation distributions, including various
human and environmental impacts on these distributions Examines how biological factors such as
heat and predation impact different species of plants and animals Features short biographical
sketches of major figures in the field and examples of the natural histories of various species
Considers the application of biogeographic theory and techniques for the benefit of conservation and
sustainability Includes a companion website for students, as well as an instructor’s site with
supplementary teaching resources Designed for students across a wide range of disciplines, from the
biological and physical sciences to the social sciences and humanities, Biogeography: Space, Time
and Life, Second Edition is an excellent textbook for undergraduate courses in biogeography, Earth
systems science, and environmental studies.
  cladogram: Phylogenetics E. O. Wiley, Bruce S. Lieberman, 2011-10-11 The long-awaited
revision of the industry standard on phylogenetics Since the publication of the first edition of this
landmark volume more than twenty-five years ago, phylogenetic systematics has taken its place as
the dominant paradigm of systematic biology. It has profoundly influenced the way scientists study
evolution, and has seen many theoretical and technical advances as the field has continued to grow.
It goes almost without saying that the next twenty-five years of phylogenetic research will prove as
fascinating as the first, with many exciting developments yet to come. This new edition of
Phylogenetics captures the very essence of this rapidly evolving discipline. Written for the practicing



systematist and phylogeneticist, it addresses both the philosophical and technical issues of the field,
as well as surveys general practices in taxonomy. Major sections of the book deal with the nature of
species and higher taxa, homology and characters, trees and tree graphs, and biogeography—the
purpose being to develop biologically relevant species, character, tree, and biogeographic concepts
that can be applied fruitfully to phylogenetics. The book then turns its focus to phylogenetic trees,
including an in-depth guide to tree-building algorithms. Additional coverage includes: Parsimony and
parsimony analysis Parametric phylogenetics including maximum likelihood and Bayesian
approaches Phylogenetic classification Critiques of evolutionary taxonomy, phenetics, and
transformed cladistics Specimen selection, field collecting, and curating Systematic publication and
the rules of nomenclature Providing a thorough synthesis of the field, this important update to
Phylogenetics is essential for students and researchers in the areas of evolutionary biology,
molecular evolution, genetics and evolutionary genetics, paleontology, physical anthropology, and
zoology.
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