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Various areas within the discipline of paleobotany are moving in direc· 
tions that are becoming on the one hand more biological in scope, and on 
the other approaching parameters of understanding that for fossil organisms 
may never be fully elucidated. Several years ago the Paleobotanical Section 
of the Botanical Society of America sponsored an afternoon session of 
papers that had as the principal theme, developmental aspects of fossil 
plants. Before that time there were, no doubt, some who felt such investi· 
gations were beyond the capabilities of paleobotany. Today, however, 
few would disagree that developmental studies of fossil plants represent a 
basic and important segment of most currently published paleobotanical 
research. Investigations encompassing such things as secondary tissue pro· 
duction, stages in microgametophyte ontogeny, and the mathematical 
modeling of growth forms represent but a few of the developmentally 
oriented research endeavors that are currently being investigated. These 
studies not only provide new insights into how certain fossil plants func· 
tioned, but have also provided an appropriate basis necessary for investi· 
gating the evolution of systems such as thickening meristems, the 
phylogenetic development of the microgametophyte in certain seed plants, 
as well as providing a more precise taxonomy within certain groups. 

Discussions of fossil plant reproduction may today evoke similar skep· 
tical responses. Vet the symposium titled "Plant Reproduction in the Fossil 
Record'" was developed because of increasing interest among paleobotanists 
not only in detailing aspects of the reproductive processes within certain 
groups of fossil plants, but also in extrapolating such information in the 
formulation of ideas about the reproductive strategies used by these plant 
groups. There can be little doubt that the catalyst for such discussions has 
been the discovery of additional fossil specimens demonstrating exquisite 
levels of preservation of certain stages associated with the reproductive 
process, and the application of new techniques and instrumentation to both 
new and existing specimens. Possibly of far greater significance is the fact 
that biologists of all disciplines are beginning to view thanatocoenoses as 
assembla~es of once living dynamic systems that possessed biochemical 

lPrescnled by the Paleobotanical Section or the Botanical Society of America, held in
 
August 1977 at Michican State University.
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pathways, developed among various selective pressures, and reproduced 
through a variety of strategies. It is in this context that the participants of 
this symposium have assembled papers that not only detail aspects of fossil 
plant reproduction, but also speculate, based upon fossil evidence, about 
some of the less discemable features associated with vascular plant reproduction. 

One of the continuing problems struggled with by contemporary biol­
ogists involves the quest for the origin of the angiosperms. Palynologists, 
biostratigraphers, comparative morphologists, megafossil paleobotanists, 
and blackboard theorists have all hypothesized about ancestral stock, 
patterns of radiation, and the nature of primitive parts. One limiting factor 
that has continued to plague such studies has been the absence of SUItable 
fossils of the appropriate geologic age containing sufficiently well-preserved 
flowers upon which subsequent hypotheses could be based. Fossil evidence 
presented by Dilcher provides data upon which old models of early angio­
sperm reproduction may be evaluated and new models formulated. 
It is obvious that the pollination biology of early flowering plants was 
critical to the early and subsequent evolution of angiosperms as they orig­
inated and radiated. Modem orders and families have been reported in the 
fossil record based upon leaf, wood, fruit and pollen material while such 
extant taxa are best known by their flowers. It is exciting then, to examine 
the fossil flowers reviewed by Crepet and consider the evolution of repro­
ductive strategies as modem angiosperm families become part of the fossil 
record. 

In the definitive paper by Phillips various reproductive structures are
 
used to illustrate the reproductive strategies and post-fertilization stages
 
of arborescent Carboniferous lycopods. Sporophyll morphology, game­

tophytes, stages of embryos, and. various aquatic adaptations provide a
 
means to study lycopod reproductive biology and to relate various strategies
 
to Pennsylvanian swamp environments. 

In a similar manner, Taylor and Millay trace pre·fertilization reproductive 
processes among early seed plants in order to understand basic biological 
mechanisms associated w;th pollination, gametophyte development, and 
mechanisms of fertilization. For the first time, highly speculative and funda· 
mental biological questions such as when and how did siphonogamy evolve; 
is polycotyledony a derived condition; and what is the nature of multi· 
prothallial cell production, may be answered. Questions of this type that, 
to date, have been impossible to answer, now offer hope of explanation 
from the fossil record. But despite more and better preserved fossils, newer 
and more sophisticated techniques for studying them, greater interest in 
certain groups of fossil organisms, probably the most significant advances 
w;ll be made as paleobotanists become broader·based biologists who by 
necessity ask questions and seek answers from all disciplines within the 
biological sciences. The opportunity to investigate the reproductive processes 
of fossil organisms from Precambrian to Recent not only represents an 
intriguing challenge for subsequent studies, but, more importantly, provides 
an excellent opportunity to ask and respond to basic biological questions
 
that open new doors to the study of plant evolution.
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