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sperm appearances and marine in­
Fluences (particularly the repeated 
sequences of ma rine expansion and 
recession) and between angiosperm 
provinciality and continental driFt, il­
lustrate the key role that physical en­
yironment played in the evolution of 
the group. Yet, as Dilcher and Retal­
lack have shown, the group interacted 
in fundamental ways with its organic 
environment as well. The competitive 
replacemen t of old forms by new ones 
with adaptive advantages has often 
been documented in the fossil record. 
Synchronous with the rise of the an­
giosperms, according to Dilcher. was 
the decline in diversity and the extinc­
tion of many Ferns, as well as of non­
flowering woody trees and shrubs 
characteristic of the early Cretaceous. 
The plants most negatively affected by 
the angiosperm successes, moreover, 
were those of the lowland and coastal 
depositional environments, while such 
upland groups as the conifers con­
tinued to thrive. 

The co-adaptive evolution of 
flowering plants and insects, on the 
other hand, dramatically illustrates 
the frequent mutual be~efits of or­
ganic interaction. Dilcher notes that 
the association of non-flowering seed 
plants and insects (which are drawn to 
pollen as a rich food source) preda tes 
by 200 million years the common ap­
pearance of angiosperms in the rock 
record. [t therefore appears likely that 
inserts have acted as important agents 
of cross fertiliza tion in the flowering 
plants ever since the birth of the group. 
Once established, the co-evolution of 
angiosperms and insects was nothing 
less than spectacular. As the insects 
diversiFied and expanded, the mor­
phology and physiology of flowering 
plants adapted quickly to these pollina­
tors Insect pollination, Dilcher ex­
plains, "probably encouraged the 
proliFeration of floral parts ... the col­
lection of flowers into close proximity 
on an individual plant and numerous 
other evolutionary trends." 

How to provide a detailed syn thesis 
of these evolutionary trends, and of 
those linked to wind pollination, con­
tinues to pose a major challenge to 
paleobotanists. Although there are 
now promising clues bearing ~Jn angiO­
sperm ancestry, many questions re­
main as to the nature of "primitive" as 
opposed to more "advanced" angio­
sperm features. Do today's walnuts 
,'nd oaks, with their reduced flowers 
and unisexual reproduction resemble 
the an estral angiosperm more than 
the fragrant magnolia or the complex 

and colorful orchid? Dilcher believes 
that the replacement of less complex 
by more complex morphologies has 
been the evolutionary trend in some 
angiosperm groups, whereas in others 
morphologies have been reduced or 
simplified over time. He thus argues 
against using such simple and uniform 
criteria to differentiate "primitive" 

An .lrtist's reconstruction of early Angio­
sperms in a Cretaceous coastal environ­
ment. (By Creg Retallack) 

from "advanced" forms, and cautions 
against their use in classifying present 
day plants. Any attempt to unravel the 
complex angiosperm lineages, he em­
phasizes, must place today's flowering 
plants within a continuum of change, 
and must harvest a great deal more in­
formation from the fossil record itself. 

ne of the earliest angiosperms shOWing 
fruitlike structures, this plant probably 
grew in a coastal environment. (Photo 
curtesy of David Dilcherl 

A scanning electron 
micrograph of part of 
a fossil leaf x 1000. 
(By David Dilchcrl 
This picture appeared 
on the cover of the 
NSF 1977 annual re­
port. 
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