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unacceptable; having occupied the attention of the entire camp, cook and skinner included, for most of an afternoon,
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rounding ecological systems? Likewise, the community of conservationists must recognize that without 
land use systems that are economically, socially, and ecologically sustainable, the conservation of natural 
ecosystems and biological diversity cannot be sustained politically. 

Interdisciplinary panels normally are compiled from sufficient talent to ensure that the requisite breadth 
of subjects is included. Nevertheless, the end-products of such teams seldom lead to the profound, cross- 
discipline insights that one might anticipate from such a superimposition of expertise. Their reports often 
consist of loosely woven plots in which each chapter represents the in-depth contribution of one specialist 
or another: The biologist's contribution may contain a smattering of economics but no sociology; the 
economist's contribution may include a touch of anthropology but no political science; and so forth. There 
is little cross-discipline synergism, and the whole is seldom more than the sum of the parts. Not surprisingly, 
such interdisciplinary efforts frequently fall short of expectations. 

What is the problem? Part of it lies in the way we train scientists. Our curricula are broadly based 
at the start and become more tightly focussed as the student advances, frequently culminating in reductionist 
dissertations of great depth on very narrow topics: We know a lot more about the thermal properties of 
elephant hide than about the relationships between elephants and the farms that fringe game reserves. 
One solution, probably too drastic for all but the most innovative of universities, would be to invert the 
educational pyramid: depth first, breadth later. Saturate the beginning student with everything she or he 
wants to know about monkeys, then follow up with the then-wekome courses in physics, genetics, 
language, chemistry, history, and mathematics required for the student to become a first rate behavioral 
ecologist. 

But perhaps a more fundamental problem is the fact that it takes unusual talent to make original 
contributions in multiple subjects. Interdisciplinary work often suffers by attracting students who are 
unwilling to acquire detailed knowledge in any discipline. They substitute breadth for depth and, as a 
result, are seldom able to contribute substantively when added to teams comprised of experts. The solution 
to this problem is the coupling of depth and breadth, which is clearly a challenge for the very best of 
teachers and students. 

Although it is patently unrealistic to expect students to acquire real expertise in four disciplines, it 
may not be unreasonable for the very best of them to acquire in-depth knowledge in two subjects on 
their way to the doctorate. An outstanding biologist with a real appreciation for political science would 
be, I propose, more likely to contribute substantively to issues of sustainable land use than two narrowly 
trained individuals, no matter how great their individual expertise. 

Tropical biology does indeed exert great power in the sustainable development equation. As we 
immerse ourselves in the details of our science, I urge us all to pause now and then and consider the 
broader societal context in which we work. Our joint mission of resource conservation and sustainable 
development is urgent. And if we, as tropical biologists, do not lead the way, I fear the job will not get 
done. 
John J. Ewel 

Department of Botany 
University of Florida 
Gainesville, FL 3261 1, USA 

' This commentary was based, in part, on an address given 
at the 1993 meeting of the Association for Tropical Bi- 
ology in San Juan, Puerto Rico. Dr. Ewel was president 
of the Association for Tropical Biology in 1990. 
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