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   This February marks the 200th anniversary of Charles Dar-
win ’ s birth, and later in the year we will also celebrate the 150th 
anniversary of the publication of  On The Origin of Species . Re-
fl ecting on how Darwin infl uenced the fi eld of botany, and in 
honor of his bicentennial, we have brought together a series of 
21 papers that explore just one of the many botanical issues that 
Darwin commented on, what has come to be known as his 
 “ abominable mystery ” : the origin, rapid diversifi cation, and 
rise to dominance of the angiosperms (fl owering plants). While 
Darwin wrote several books devoted exclusively to botanical 
topics, he said relatively little about large-scale patterns of plant 
evolution, but this famous phrase, from a letter he wrote to Sir 
Joseph Hooker in 1879, has been widely quoted. The phrase has 
become a symbol of a key gap in our understanding of plant 
evolution. A portion of the original letter in Darwin ’ s hand ap-
pears on our back cover. 

 Over the years, the way in which generations of botanists 
have used this quotation has come to differ greatly from what 
Darwin originally intended. The fi rst paper in this issue by 
Friedman (2009) explores what Darwin meant when he fi rst 
used the phrase  “ abominable mystery. ”  Friedman traces the 
factors that infl uenced Darwin ’ s thinking at the time, based on 
his study of Darwin ’ s correspondence with prominent botanists 
and paleobotanists of the day. 

 Our issue then turns to the evolution of one of the most dis-
tinctive and evolutionarily important features of angiosperms, 
the fl ower.  Endress and Doyle (2009)  discuss the  “ ancestral an-
giosperm fl ower ”  and consider its likely initial specializations by 
integrating ideas from anatomy, morphology, paleobotany, and 
phylogeny. Their paper sets the stage for others that consider ad-
ditional aspects of early fl ower evolution from a variety of per-
spectives. These include the diffi culties of distinguishing between 
fl owers and infl orescences in some ancient lineages of angio-
sperms (Rudall et al., 2009), the molecular developmental genet-
ics of petal evolution ( Hileman and Irish, 2009 ;  Rasmussen et al., 
2009 ), and fl oral variation and fl oral genetics ( P. Soltis et al., 
2009 ). Papers using comparative data from living fl owering 
plants to reconstruct the early evolution of the angiosperm mega-
gametophyte ( Friedman and Ryerson, 2009 ) and the progamic 
phase ( Williams, 2009 ), add further comparative developmental 
perspectives to the evolution of one of the most distinctive attri-
butes of angiosperms, the accelerated and truncated life cycle. 

 Charles Darwin was a pioneer in the study of angiosperm 
fl owers and how they function. He contributed many original 

insights, but he was intrigued by the ideas of Gaston de Saporta 
(1885) who suggested that insects and their role in pollination 
were of critical importance in the evolution and diversifi cation 
of angiosperms ( Friedman, 2009 ). Two papers in the issue deal 
with pollination biology ( Thien et al., 2009 ) and postpollination 
function of the transmitting tissue in ancient lineages of angio-
sperms ( Sage et al., 2009 ). 

 The phylogenetic framework developed for early angiosperm 
evolution over the last twenty years (Doyle and Endress, 2009) has 
been an important catalyst for many of the comparative and devel-
opmental studies included in the fi rst part of the issue. It has also 
focused renewed attention on other features that have traditionally 
been central in discussions of angiosperm evolution, including 
vegetative structure. In their study of xylem in Nymphaeaceae, 
 Carlquist et al. (2009)  demonstrate that detailed analyses of these 
features can still bring to light important new insights. 

 The aspect of angiosperm evolution that remains the most 
mysterious is their relationship to other groups of living and 
fossil seed plants. This issue is taken up in relation to living 
groups of seed plants by  Graham and Iles (2009)  who explore 
alternative approaches to pinpointing the root of the fl owering 
plant tree, key to making inferences about the direction of evo-
lutionary transitions in early angiosperms. They ask whether 
inferences of the angiosperm root node are negatively infl u-
enced by the long branches separating angiosperms from gym-
nosperms in molecular phylogenies.  Mathews (2009)  also 
discusses current knowledge of the phylogenetic relationships 
of seed plants based on molecular approaches and highlights 
two key issues: what are the persistent phylogenetic questions, 
and what are the limits of molecular data in resolving them? 

 The paleobotanical record as it was understood by Darwin 
and his correspondents, such as Oswald Heer and Gaston de 
Saporta, in the late nineteenth century ( Friedman, 2009 ) has 
changed dramatically. The practice of assigning poorly under-
stood fossils to modern genera of angiosperms has been re-
placed by a more sophisticated understanding of the importance 
of mosaic evolution and more realistic assessments of the dif-
ferent lineages of angiosperms present during the Early Creta-
ceous. What looked like a very rapid evolution of modern taxa 
to Darwin and his colleagues, we now know was in part a false 
impression created by uncritical taxonomic assignments. Nev-
ertheless, by any measure, the initial diversifi cation and rise to 
dominance of angiosperms was still remarkably rapid. Darwin 
speculated that the seemingly sudden appearance of fl owering 
plants refl ected an origin in a remote place, perhaps the South-
ern Hemisphere, which resulted in a poorly known fossil record 
( Friedman, 2009 ). Among the paleobotanical papers in this vol-
ume is an assessment by  Taylor and Taylor (2009)  of what we 
know of the fossil record of gymnosperms from the Southern 
Hemisphere. 
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 Of the potential close relatives of angiosperms suggested by 
both molecular and morphological studies, certain groups of 
plants emerge repeatedly as perhaps having particular signifi -
cance. These include extinct Caytoniales and Bennettitales, as 
well as extant Gnetales. Bennettitales (Cycadeoidales) are ad-
dressed in three separate articles in this issue. The fi rst of these by 
 Friis et al. (2009),  including data from Portugal and eastern North 
America, discusses relationships among Bennettitales, Erdtmani-
thecales, and Gnetales and describes several new fossil taxa rel-
evant to this issue. The second, by Crane and Herendeen (2009), 
presents new data on Bennettitales from the classic Middle Juras-
sic fl ora of Yorkshire, which has provided important information 
on the structure of this extinct group. The third, by  Rothwell et al. 
(2009) , discusses Bennettitales in the context of the anthophyte 
hypothesis ( Doyle and Donoghue, 1987 ) and provides important 
new data on reproductive structures of the Bennettitales from 
specimens with well-preserved internal anatomy. This paper 
presents contrasting views on the biology and reproductive struc-
tures of the Bennettitales using the anatomy of seeds and cones. 

 Fossil gymnosperms are also addressed in the paper by 
 Stockey and Rothwell (2009) , which describes a new fruit-like 
reproductive structure from the Lower Cretaceous of Vancou-
ver Island. This paper explores the evolution of the carpel and 
the second integument in fl owering plants and touches on the 
problem of recognizing the earliest angiosperms when we fi nd 
them in the fossil record. 

 The fi nal three papers by Doug  Soltis et al. (2009 ),  Magall ó n 
and Castillo (2009),  and  Crepet and Niklas (2009)  provide a 
large-scale overview of different facets of angiosperm diversi-
fi cation and  “ success. ”  Doug  Soltis et al. (2009 ) assess the likely 
importance of polyploidy as a major force in angiosperm diver-
sifi cation, while  Magall ó n and Castillo (2009)  provide esti-
mates of the diversifi cation rate of angiosperms at the level of 
major clades (orders) through time. Finally,  Crepet and Niklas 
(2009)  probe possible reasons for fl owering plant success that 
may have favored high speciation rates, low extinction rates or 
broad ecological tolerances. 

 Just as Darwin and his contemporaries did not agree on their 
scientifi c theories, our authors provide diverse expertise, differ-
ent perspectives and sometimes contrasting opinions on many of 
the topics presented here. There is much about early angiosperm 
evolution that remains mysterious. Nevertheless, we hope that 
this special issue of the  American Journal of Botany  documents 
some important areas of progress, provides an up-to-date view of 
prevailing ideas on angiosperm origins, and contributes new per-
spectives that will be useful guides for future research. 
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