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Preface

One of the fundamental questions of paleobiology is the extent to which the 
major features of morphological evolution are shaped through adaptation 
by natural selection, through developmental constraints imposed on taxa by 
their basic design, or merely by chance events. The history of evolutionary 
science is fraught by pendulum swings between these alternatives, even 
though it is almost certainly true that each process has an important role. 
The currently growing trend to discount adaptationist interpretations is 
salutary in revealing fuzzy thinking of the “everything must have a purpose 
and be the best for the job” sort, but in their zeal some followers of this 
revived creed seem all too willing to throw out results of much good 
functional analysis as well. In fact, we have few data on which to base an 
opinion. Scattered bits of evidence from one taxon or another, selected for 
whatever reason, do not constitute the stuff of objective comparative 
analysis. What we need instead is to examine systematically the evolutionary 
histories of several higher taxa, identify prominent patterns or trends, and 
try to understand their underlying basis from all perspectives. We hope that 
this book contributes in some way towards that goal.

Bryozoans are an excellent group for the study of evolution. They are 
among the three dominant groups of Paleozoic fossils and are abundant 
from the Ordovician to Recent. Bryozoans are also morphologically 
complex, with many of their functional attributes well represented in their 
skeletal structure. Most are sessile and commonly die in such a way that their 
relations to one another are preserved as they were in life. Preservation of 
colony shape and budding, patterns of previous interaction, and life history 
offer some of the best evidence of ancient natural selection that fossils 
provide. Lastly, bryozoans are the only major phylum of exclusively clonal 
animals and, with the exception of a few bizarre species, they are all colonial 
as well. This modular construction allows two different levels of morpho­
logical analysis: that of the building blocks -  the zooids -  and of the budding 
and packaging of zooids to form differently shaped colonies. This book 
concentrates on major patterns of evolution of bryozoan colony form, rather 
than on zooids, because we understand the colonies better, and it is the 
colony (or clone) that constitutes the genetic individual comparable to a 
single clam or snail.

The book begins with an introduction to bryozoan structure, function, 
classification, and the state of bryozoan species level taxonomy and its 
bearing on described phylogenies. Chapter 4 outlines our fundamental 
premise that growth pattern and form of a bryozoan colony is an expression 
of its ecological niche more than its phylogenetic history. Repetition of 
similar forms in similar situations throughout the history of the phylum
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defines the major themes of bryozoan evolution which follow. These, in 
order, are patterns of life history, feeding, and varying solutions to problems 
related to encrusting, erect, and free-living or rooted life habits. We 
conclude with a discussion of several long-term, apparently progressive and 
adaptive trends in the evolution of colony form.

This book is an outgrowth of our mutual interests in the biology and 
paleobiology of bryozoans. It contains those topics with which we are most 
familiar and which we believe have been most important in molding the 
history of the phylum. We have tried to approach different questions 
consistently and have had to generate much new information in the process, 
particularly in Chapters 4, 5, 6, and 8. We hope that because of our very 
different backgrounds we bring a broader perspective to bryozoan evolution 
than could either of us working alone. Certainly, we have learned 
enormously from one another.

The late Tom Schopf first suggested we write this book. We are grateful 
for his interest and support. Most of the ideas and much of the manuscript 
have benefitted from the advice and criticism of Richard Boardman, Leo 
Buss, Alan Cheetham, Pat Cook, Karl Kaufmann, Nancy Knowlton, Scott 
Lidgard, Marg McKinney, Paul Taylor, William Turpin and Judith 
Winston.
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