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The widespread use of mouse models in developmental, behavioural and

genetic studies has sparked wider interest in rodent biology as a whole. This

book brings together the latest research on rodents to better understand the

evolution of both living and extinct members of this fascinating group.

Topics analysed include: the role of molecular techniques in the

determination of a robust phylogenetic framework; how geometric

morphometric methods help quantify and analyse variation in shape; and the

role of developmental biology in elucidating the origins of skeletal elements and

the teeth. The editors unite these disciplines to present the current state of

knowledge in rodent biology, while setting the landscape for future research.

This book highlights interdisciplinary links across palaeontology,

developmental biology, functional morphology, phylogenetics and

biomechanics, making it a valuable resource for evolutionary biologists in all

fields.
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York, and the Hull York Medical School, and a researcher into the functional

morphology and evolution of mammals, particularly rodents. Much of his
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molecular studies in living and extinct organisms. Areas of coverage include evolutionary

development, systematic biology, evolutionary patterns and diversity, molecular

systematics, evolutionary genetics, rates of evolution, new approaches in vertebrate

palaeontology, invertebrate palaeontology, palaeobotany and studies of evolutionary

functional morphology. The series invites proposals demonstrating innovative

evolutionary approaches to the study of extant and extinct organisms that include some

aspect of both morphological and molecular information. In recent years the conflict

between ‘molecules vs. morphology’ has given way to more open consideration of both

sources of data from each side making this series especially timely.

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-04433-3 -Evolution of the Rodents: Advances in Phylogeny, Functional Morphology and Development
Edited by Philip G. Cox and Lionel Hautier
Frontmatter
More information

http://www.cambridge.org/9781107044333
http://www.cambridge.org
http://www.cambridge.org


Carnivoran Evolution: New Views on Phylogeny, Form and Function

Edited by Anjali Goswami and Anthony Friscia

Evolutionary History of Bats: Fossils, Molecules and Morphology

Edited by Gregg F. Gunnell and Nancy B. Simmons

Evolution of the House Mouse
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Foreword

Because it reflects the volume Evolutionary Relationships Among Rodents:
a Multidisciplinary Approach that we edited in 1985, nearly 30 years ago, it is a great

pleasure for us to introduce this new book, which updates many of the same topics and

introduces new approaches, especially in the area of functional morphology.

Our publication followed a meeting held in Paris in the spring of 1984, with about

50 participants coming from different disciplines and countries, but all interested in the

palaeontology, biology and evolutionary relationships of families from the orders

Rodentia and Lagomorpha.1 It was a very friendly meeting, with four days in Paris at

the Centre National de la Recherche Scientifique, on the banks of the Seine and its

nearby bistrots, allowing extensive scientific exchanges. Unfortunately, some Eastern

colleagues could not join us for obscure political reasons: N. N. Vorontsov was not

allowed to leave Moscow for a few days; the same was true for D. Dashzeveg from

Oulan Bator. Fortunately, exchanges between international scientists are much

easier today.

Our book was dedicated to two leading authorities on the subject at the time: René

Lavocat (1909–2007) and Albert Elmer Wood (1910–2002). The book has received good
success, even though it was highly priced, despite the fact that WPL and JLH did most

of the editing work including the ‘camera ready’ mise en page; the publishers also had

received some financial support from NATO (North Atlantic Treaty Organisation).

Two main topics for challenge and discussion were the Glires concept, which was at

this time an open question, and the relationships of African rodents with their possible

relatives in South America. Also, for some families, a documented review was proposed

by different specialists, with the notable exception of the murids.

It must be added that, at the time, relationships and communications between

palaeontologists and other biologists were poor: a type of reciprocal ignorance between

the two communities was the rule. Thus, the meeting contributed notably to breaching

the barrier between fossil specialists and those biologists studying the living world.

1 List of participants and authors in the 1984 Paris meeting: Jaap Beintema, François Bonhomme, Gehrard

Braunitzer, Jorgen Bugge, Percy M. Butler, Ernesto Capanna, Jean Chaline, Brigitte Coiffait, John

Czelusniak, Wilfried De Jong, Christiane Denys, Volker Fahlbusch, Lawrence J. Flynn, Wilma George,

Morris Goodman, Jean-Louis Hartenberger, John Hermanson, Djoko Iskandar, Louis Jacobs,

Jean-Jacques Jaeger, Wighart von Koenigswald, René Lavocat, Li Chuan Kuei, Everett Lindsay,

W. Patrick Luckett, Nieves Lopez Martinez, Jacques Michaux, Michael Novacek, Jean-Pierre Parent,

Francis Petter, Ashok Sahni, Vincent Sarich, Jeheskel Shoshani, Frederick Szalay, Louis Thaler, Su Yin

Ting, Monique Vianey-Liaud, John Wahlert, Albert E. Wood, and Charles Woods.
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Studies of genetics and molecular phylogeny were still in the early stages: techniques

allowing exploitation of the molecular clock concept (1965) had only recently been

solved.

One of the main results of the meeting was that the Glires concept of a sister-group

relationship between Rodentia and Lagomorpha received good support from both

paleontologists and some neontologists. However, four contributions from molecular

biologists in the book provided no support for the Glires hypothesis, even though most

did not directly address the subject. These studies dealt with analyses of amino acids or

immunological distance data from only a few groups of rodents. Nevertheless, one

author (Vincent Sarich) boldly asserted that ‘I know of no molecular data which would

suggest any rodent–lagomorph affinities, and there are appreciable, if not sufficient,

data to in fact reject the rodent–lagomorph hypothesis’. Molecular phylogenetic studies

were still in early development, with little analysis of nucleotide data, and other authors

were less provocative and more open to discussion. Subsequent studies of molecular

evolution in rodents during recent decades, with greater emphasis on increased taxon

sampling, as well as newer methods of analysing nuclear protein-coding genes, have

resulted in near-uniform support for the monophyly of Glires.

At present, the Glires concept is stronger than ever. Thanks first to the very

significant discoveries and interpretations concerning Palaeocene Mongolian and Chi-

nese primitive lagomorphs and rodents. In addition, newer techniques in molecular

studies and analyses have been developed, and Pierre-Henri Fabre and his colleagues

give here a refreshing mise au point concerning the molecular phylogeny of Rodentia. In

some ways their conclusions are in total agreement with recent results concerning the

tempo and mode of placental mammal radiations. It is now demonstrated that the

radiation of Glires, as the emergence of all modern orders of mammals, is a post-

Cretaceous/Palaeogene event. Extending these results about the origins of Rodentia,

Mary Dawson gives an overview concerning the question: what really is a primitive

rodent?

Concerning possible relationships between African and South American rodents, the

monophyly of Hystricognathi has now received nearly universal support from both

palaeontologists and neontologists. At the time of the Paris meeting, the importance of

the Ctenodactylidae was emerging, and some participants were convinced that African

Hystricognathi could be rooted in the Asian early Eocene Ctenodactyloidea. Indeed, in

our summary of the conference, we presented as a working hypothesis the possible

sister-group relationship between Hystricognathi and Ctenodactyloidea. This hypoth-

esis subsequently received strong support from molecular analyses, and resulted in the

naming of a new higher taxon Ctenohystrica. This hypothesis also reflects the import-

ance of Tethys sea margins for biogeographical exchanges. This allowed East–West

faunal exchanges on both sides of Tethys from Eastern Asia to Africa, Europe and

America. Not only were marine mammals (Sirenia and Archeoceta) involved in these

migrations, but terrestrial mammals were also involved.

In fact, what is really new from the time of the Paris congress is that new methods and

tools have opened new perspectives and approaches for students in evolutionary biology.
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The building of phylogenetic trees using molecular and morphological data are now

codified, so that matrices of characters are always open to discussion and modification

in a way that all workers are aware of modifications; these data are available in

Morphobank and Genbank. Also digital libraries have opened new perspectives. Many

of these are highly priced, but they generate new facilities for workers, and we older

investigators must confess that we are in some ways a little envious regarding our

younger colleagues.

For morphological observations, there has been a numerical revolution since the end

of the century: scanners, 3D, digimorph studies, high-resolution X-ray computed

tomography and tomo-densitometry techniques provide spectacular imagery and ani-

mations for rare fragile fossil or living specimens. Thus, morphological data are more

acute and, in some cases, developmental and embryological studies provide new

windows for evolutionary studies. The counterpart of this is that there are almost too

many publications and papers. The ‘publish or perish’ constraint seems too high. Also, it

could be noted that there are too many multi-authored papers, but this is also the

consequence of the use of sophisticated techniques and must be considered a necessity.

We hope the new book will invite younger students to study more aspects of rodent

biology and evolution; with more than 2000 species, the order needs more attention

than any other, including ours!

jean-louis hartenberger
and

w. patrick luckett
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