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are wrong (Weisskopf 1984). The recognition of these shortcomings is
essential to the growth of science, because they show us where improve-
ment is necessary. Epistomologists have long recognized this by dividing
their studies of science into two phases dealing with creation or ‘the
context of discovery’ and criticism or ‘the context of justification” (Caws
1969). Popper (1985) made the same distinction in describing science as a
sequence of bold conjectures and critical refutations.

Kuhn (1970) reserved a special place for criticism in his influentia]
book, The Structure of Scientific Revolutions. He believes that science
cycles through periods of normality when scientists refine the details of
the over-arching paradigms of the field, ignoring problematic obser-
vations and criticisms to continue the traditions of the field. In time, as
the appeal and fertility of the traditional subject areas wane, the
importance of certain incongruities becomes more obvious, established
techniques and tools seem inadequate for the questions of the day, and
scientists try to reformulate the bases of the science to accommodate
these changing views. Kuhn terms this period of questioning and re-
evaluation a ‘crisis’ in science, and holds that such a crisis precedes the
reformulation that constitutes a scientific revolution.

It is not too far-fetched to hope that ecology has entered a period of
crisis on the way to revolutionary change. Contemporary ecology
cannot answer many of the relevant environmental questions of the day.
The traditional topics, constructs and theories have come under harsh
scrutiny, and the traditional tools of the science, like simulation (Watt
1975), mathematical theory (Strong 1986a; Hall 1988), large research
teams (like those in the International Biological Program; Mclntosh
1985), and laboratory experiment (Diamond 1986) seem inadequate.
Many ecologists are actively seeking alternatives (Price, Slobodchikoff &
Gaud 1984).

Itis exciting to be part of a science when the limits posed by traditional
thought are lifting and new ideas are encouraged. It is also a difficult
period for individual scientists as long accepted premises are re-exa-
mined, criticized, and changed. Inevitably, this new critical attitude
erodes the sense of common purpose and camaraderie that once
characterized the science. Some researchers will be left behind with ideas
that no longer seem relevant, others will explore new tangents and
questions which eventually prove peripheral. Progress in science
demands that the future overwhelm the past, correcting its misconcep-
tions, improving its descriptions, and discarding its mistakes. Criticism
lays the ground work for scientific advance.

&iteria. This book judges the constructs of contemporary ecology
* t the criterion that scientific theories must describe some aspect of

; "ﬁgp-'adty to provide information about what we will and will not
. encounter. This simply reformulates the widely accepted view that
scientific theories must make testable predictions about the phenomena
of nature. One purpose of this chapter is to advocate that view, but also
; cognize that as an activity, science is more than a collection of
ories. Nevertheless, because this book is a critique of ecological
“constructs as theories, discussion of the role of non-predictive devices is
“limited, and largely limited to this chapter.

‘n If scientific theories are characterized by predictive ability, the

branches of science are distinguished by the objects of prediction.
- ‘jé_f;ology seeks to predict the abundances, distributions and other charac-
‘teristics of organisms in nature. Ecologists may deal with other
; @gg_blems, like global warming or lake phosphorus concentrations, but
- these biogeochemical topics are ecologically significant only because
" r‘ﬂ;ey impinge upon organisms. This book contends that much of
" contemporary ecology predicts neither the characteristics of organisms
mnor much of anything else. Therefore it represents neither ecological nor
more general scientific knowledge.
. A number of criteria besides predictive power can be invoked to judge

“scientific theories. Some of these, like accuracy, scope, testability and
- simplicity (Kuhn 1977; Fagerstrom 1987), are elements of predictive
power. Others, like consistency with existing views, inspirational or
heuristic effect (Kuhn 1977), beauty (Fagerstrom 1987) and understand-
ing (Lehman 1986) involve questions of individual reaction and personal
taste. Regardless of the importance given these subjective standards, one
criterion whereby a theory is judged must remain its capacity to inform
us. about the external world; this is done by making ‘predictions’ or
‘falsifiable’ statements about what we are likely to encounter. If scientific
theories are to provide objective information about the external
universe, subjective criteria should complement, not confound, predic-
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