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The spandrels of San Marco and the Panglossian paradigm:
a critique of the adaptationist programme
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Cambridge, Massachusetts 02138, U.S. 4.

An adaptationist programme has dominated evolutionary thought in
England and the United States during the past 40 years. It is based on
faith in the power of natural selection as an optimizing agent. It proceeds
by breaking an organism into unitary ‘traits’ and proposing an adaptive
story for each considered separately. Trade-offs among competing
selective demands exert the only brake upon perfection; non-optimality
is thereby rendered as a result of adaptation as well. We criticize this
approach and attempt to reassert a competing notion (long popular in
continental Europe) that organisms must be analysed as integrated
wholes, with Baupline so constrained by phyletic heritage, pathways of
development and general architecture that the constraints themselves
become more interesting and more important in delimiting pathways of
change than the selective force that may mediate change when it occurs.
We fault the adaptationist programme for its failure to distinguish current
utility from reasons for origin (male tyrannosaurs may have used their
diminutive front legs to titillate female partners, but this will not explain
why they got so small); for its unwillingness to consider alternatives to
adaptive stories; for its reliance upon plausibility alone as a criterion for
accepting speculative tales; and for its failure to consider adequately
such competing themes as random fixation of alleles, production of non-
adaptive structures by developmental correlation with selected features
(allometry, pleiotropy, material compensation, mechanically forced
correlation), the separability of adaptation and selection, multiple
adaptive peaks, and current utility as an epiphenomenon of non-adaptive
structures. We support Darwin’s own pluralistic approach to identifying
the agents of evolutionary change.

1. INTRODUCTION

The great central dome of St Mark’s Cathedral in Venice presents in its mosaic
design a detailed iconography expressing the mainstays of Christian faith. Three
circles of figures radiate out from a central image of Christ: angels, disciples, and
virtues. Each circle is divided into quadrants, even though the dome itself is
radially symmetrical in structure. Each quadrant meets one of the four spandrels
in the arches below the dome. Spandrels — the tapering triangular spaces formed
by the intersection of two rounded arches at right angles (figure 1) — are necessary
architectural by-products of mounting a dome on rounded arches. Each spandrel
contains a design admirably fitted into its tapering space. An evangelist sits in the
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