Preface

Developments in the study of fossil and living planes over

the past few decades have greatly clarified many aspects of

carly angiosperm evolution, Fxphon phylogencoc analvses,
facilitated by the development of compuater technology and
hased on both morphological and molecular data, have
renewed nterest in the relabionships ol angosperms o
other plants, the patterns of relanonship among major
proups of angiosperms, and the processes thar have gener
ry anil

ated amgiosperm diversity at both microevoluti
macroevoluiionary scales. At the same time, a rapid aceu
mulation of new information on the structure amd nology
of many key groups of living angiosperms has catalysed
comparative studics and brought o light many previously
unrecopmised feamares that provide new perspectives on
angsperm evolution,

Palacobotanical studies have also been central in revial-
ing research on early angosperm evolution and  have
advaneed significamly our undersanding of early angio
sperm history, In particular, the discovery of diverse and
exquisitely preserved Tossil Dowers and Moral organs from
the Cretacecus has yielded detmled information on the
struetural and systematic diversity of early angiosperms.
These data complement the information available from
living plants, and are also invaluahle for testing evolution-
ary hypotheses based on extant rxa against palacobotanical
anid srearigraphic evidence, The recognition of fossil pollen
grains o s within lowers has also provided new possibil-
ines for interprenng the record of dispersed fossil pollen.
Only a few decades ago the abundant occurrence of fossil
angiosperm fowers in Cretaceous strata was unimagined,
bur wulay there i a rich loral record, much of which stll
remains to be analvied in detail. The key breakthrough was
the recogmition that numerous small fossil lowers, which
are generally not visible to collectors in the hield, can be
extraceed from Cremaceous sediments by using bulk-sieving
technigues and studied with scanming electron micros
copy (SEM), and now also with synchrotron S oray micro
tnmography (SXETM). These techniques, modiied from
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standard approaches w Cenoeoie fossil floras in Europe,
and pioneered in the Late Cremeeous of Scania, Sweden,
have now vielded diverse angosperm flowers from many
new fossil Noras (mesofossil Moras) discovered in Lower
and Upper Cretaceous strata in Ewrope, North America,
Asia, New Zealand and Antaretica,

In this book we provide a synthesis and overview of
current data and ideas on the major patterns of angiosperm
evolution, fncusing especially on the early evolution of the
group. Our emphasis 15 on the new informaton from
the fossil record thar has accumulated over the past three
decades and how this relates o recent findings on the
phylogenetic systematics, structure and biology of extan
angiosperms, Central to thes synthesis of the palacobotan-
cal data 15 s mtegration with informanon from hiving
iously  unpublished

plants and the presemtation of  prey

results based on our research with Early and  mid

Cretaceous fossal T from eastern North America and
Portugal.

Chapters 1o 4 provide the hackground 1o information
i the haok,

Chapter 1 introduces recent developments in angiosperm

and  sdeas discussed i more detail later
palacobotany, molecular systematics and  studies of the
flowvers of living plants, and briefly considers some of the
ways in which these advances are changing our perspective
on carly angiosperm evolution. Major features of angio
sperm structure and biology are also reviewed along with
previous ideas on the arigin and early evolution of angin-
sperms and their flowers, as well as the rise of angiosperms
o ecological dominance. Chapter 2 provides an overview of
the mature of the angiosperm fossil record, Chaprer 3
briefly outlings changes in palacogengraphy and climare
since the Early Cretaceous, as an introduction to the
changing world in which anginsperm diversification tonk
place. Chaprer 4 briefly discosses the stratigraphic frame-
work and nceurrence of the angosperm fossils considened
in this hook and provides a review of the key fossil

localitics.
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Chaprer 3 places angiosperms in context with respect i
ather groups of extant and extiner sced plants and focuses
especially on those plins thar have heen thought 1o he
chisely related o angiosperms, In particular, we Ingrhlighe
new palacobotanical dat on the Gnetales and the potentially
related exrinet Bennertitales und Frdrmanithecales, Chapters
foandd T oreview the development of ideas concerning secd
plant and angiesperm phylogeny.

The core of this book, Chapters 8-13, summarizes in a
phylowenetic framework the fossil record of A0S PEr TS
with particular emphasis on floral structures known from
the Cremceous. Brief mention is alse made of key records
from the Farly Cenozaic,

n Chapler 16 we consider major patterns in the
stevctural diversification of angiosperm (lowers based on

current phylogenetic hypotheses and evidence from the

Chapters 17-20 consider the biological and ecological
conscquences of angiosperm diversification,  including
the nature of vegetational change during the Cretacenus
amd the evolution of interactions with prollinators  and
dispersers. Through these interactions, the diversification
of flowering plants has been inestricably linked with diver
sification in the animal world, as well as with {he arigin of
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