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The tempos of evolution and the complexities of deep time
Understanding rates of evolutionary change is confounded by several factors:
1) Evolution runs at different rates, or on different timescales, even within
the same species or lineage. Paleontologists first observed that the rate of
change in morphology is proportional to the duration over which it is
measured: the longer the duration, the slower the rate. Recent studies
confirm that short-term rates of molecular change are more rapid than longterm rates.
2) Organisms are influenced by both fast and slow variables, with slow
variables providing a sort of insurance bounding the limits of more rapid
evolutionary responses. For example, reefs, as both an architectural and an
ecological framework, respond more slowly to environmental perturbations
than do individual populations residing on reefs.
3) There is an unresolved dispute over whether rates and processes of
evolutionary change observed over short timescales (micro-evolution) can
be summed over longer time spans to generate macroevolutionary patterns.
In Tempo and Mode in Evolution (1944) G. G. Simpson argued that fossils
provided unique information on the tempos of evolutionary change. Yet
Simpson’s view of macroevolution was largely an extrapolation from the
evidence provided by studies of modern organisms.

