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suited to the contemporary challenge of
providing abstract models for biological
and behavioral phenomena. That part of
geometry to which catastrophe theory be-
longs, called topology, provided mecha-
nisms for inferring global and long-range
properties from local, short-range struc-
ture. It is a synthetic enterprise that capi-
talizes on intuition and perception as much
as on deduction and inference. The geo-
metric nature of catastrophe theory is
worth a thousand abstract symbols to
those who build models rather than prove
theorems.

Not everyone who has worked with
catastrophe theory, however, thinks that
it has lived up to its claims. Hector J.
Sussman of Rutgers University observes,
for instance, that Thom’s theorem is a
description of all possible ways in which
discontinuities can arise in equilibrium
surfaces rather than an assertion of certain
specific ways in which they must occur
in special situations. Thus, he argues,
catastrophe models cannot be empirically
verified. Conclusions drawn from
catastrophe theory models are, Sussman
claims, frequently wrong, and if not
wrong, then tautological. (A research
news article on criticisms of catastrophe
theory by Sussman and others is appearing
in the April 15 SCIENCE.)

Amazingly, Sussman’s views are not
too different from those of Thom: ‘‘Many
people, eager to find for catastrophe
theory an experimental confirmation, may
embark into precarious quantitative mo-
deling where explicit observable interpre-
tations are given. . . . Needless to say,
many (if not all) of these interpretations
will break down.”’ Whereas Zeeman and
his colleagues have stressed the need for
empirical verification, much of Thom’s
work borders on speculation, being sug-
gestive rather than precise, informal rather
than rigorous. Speculation is, according
to Thom, ‘‘the virtual catastrophe in
which knowledge is initiated.”’

Catastrophe theory is one of the most
controversial elements in the contem-
porary world of higher mathematics. As
a mathematical theory, it is above re-
proach. It is powerful, elegant and deep.
Moreover, it provides interesting and use-
ful models for the scientist to explore in
his attempts at understanding nature. It
does not, however, predict how nature
must behave in the same way that, for
instance, Newton’s laws stipulate the
orbits of the planets. ‘‘In no case,’” argues
Thom, ‘‘has mathematics any right to
dictate anything to reality.”” The most
catastrophe theory seems capable of doing
at this time is to tell the scientists what
forms (‘‘empirical morphologies’’) he has
a right to expect. O

Readers interested in an up-to-date bibliography
on catastrophe theory and its applications can
obtain one by writing to Dr. Lynn Steen, Depart-
ment of Mathematics, St. Olaf College,
Northfield, Minn. 55057.
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cussion of Stonehenge, its science and the
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detail the case on which he rests his assess-
ment of the intellectual capacity of neolithic
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$7.95. Written to help the general public un-
derstand the application of this controversial
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readable compendium of tested findings of
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well-researched factual and literary informa-
tion, traces the origins of the names of more
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