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Ecological Science and 
Statistical Paradigms 

In his excellent research commentary "Eco- 
logical science and statistical paradigms: At 
the threshold" (Science's Compass, 23 Jan., 
p. 502), Brian A. Maurer calls for more test- 
able models in analyzing ecosystem behavior, 
given the complexity and causal uncertainty 
associated with such ecosvstems. Others. in- 
cluding me, would take hi's recommendation 
one steD further. One maior social science aD- 
proach to analyzing highly complex and un- 
certain behavior is triangulation, the use of 
very different (indeed, orthogonal) theories, 
methods, or databases to converge on points 
for follow-up (1 ). By using such different but 
formal approaches to address an issue, we do 
not so much reduce the issue's uncertainty or 
complexity (although that is one aim) as we 

increase our confidence about how to pro- 
ceed. Triangulation has recently been applied 
to the debate over sustainable development 
and ecosystem management (2) initiated by 
Ludwig, Hilbom, and Walters' 1993 Science 
Policy Forum (3). 

Emery Roe 
Center for Sustainable Resource Development, 

University of California, 
Berkeley, C A  94720, USA 

Email: emmpa@nature. berkeley .edu 

References 

1 N. Denz~n. The Research Act (Aldlne, Ch~cago, IL. 
1970), T D Cook, In Social Science and Social 
Policy, R L Shotland and M Marks, Eds. (Sage, 
Beverly H~lls, CA, 1985), pp. 21-52, J Brewer and 
A Hunter, Multimethod Research (Sage. Newbury 
Park, CA,  1989) 

2 E Roe, Taking Complexity Seriously. Policy Analy- 
sis, Triangulation, and Sustainable Development 
(Kluwer, Boston, 1998) 

3 .  D Ludw~g ,  R. Hilborn, C .  Walters, Science 260, 
17 (1993) 

On "The Science of 
Substance Abuse" 

The series of papers entitled "Frontiers in 
neuroscience: The science of substance 
abuse" (3 Oct. 1997, p. 45) provides a 

thoughtful review of recent research on 
how addictive drugs alter brain function. 
Several of the papers present the conven- 
tional view that addiction is a chronic and 
relapsing disorder; however, according to 
epidemiological research, addiction is the 
psychiatric disorder with the highest recov- 
ery rates and the shortest duration (1, 2). 
Experimental and clinical studies show that 
the factors that influence voluntary behav- 
ior, such as economic and social costs, per- 
suade many addicts to quit using drugs (3,  
4). Not mentioned is the fact that volun- 
tary behavior is mediated by the brain and 
the extensive findings on relapse rates and 
recovery. 

It has long been acknowledged that 
changes in brain function alter voluntary 
behavior, and in the last 20 years or so, 
laboratory research has revealed many of 
the details of these relations. Thus, neuro- 
adaptation could just as likely influence 
preference as preclude it. The difference is 
important. An addict who takes drugs vol- 
untarily can be persuaded by contingencies 
or new information to stop using them. An 
addict who takes drugs involuntarily can- 
not be persuaded by costs and incentives to 
stop using them. To determine whether 
drug-induced brain changes lead to invol- 
untary drug use, we must turn to the re- 

The Cell Culture Center 
A National Resource 

The Cell Culture Center is a national resource facility established by the NIH to provide 
customized, large scale, cell culture services for basic research laboratories. 

The Center is supported by the NIH to give you access to large scale cell culture at 
minimal cost. Th~s enables you to focus more of your valuable resources on fundamental 
research problems. In additron, the Center provides access to large quantities of cells or 
protein so you are not limited by the cell culture capacities of your own facility. 

Your cell line or custom protocol is adapted to large scale production, and cells are 
delivered in the quantity and frequency you desire. Numerous common cell lines, such as 
HeLa, CHO, Sf9/baculovirus, hybridomas, etc. are also routinely produced at the Center. 

All investigators from basic research laboratories and institutions are eligible to use this 
national non-profit resource. 

For more information, please visit our home page 
on the worldwide web or contact: &O sueA 
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The Cell Culture Center is sponsored by the National Center 
for Research Resources, National Institutes of Health. 
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