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functions of the cerebellum are elaborated. The origin of homochi- 
rality of biological molecules is explored. And suggestions for - - 
traiiing graduate students in biology i r e  offered. 

~~~i~ ~i~h~. ~ ~ ~ k ~ h ~ ~  Scientists has no paucity of volunteers 
clamoring to serve. In addition, as many as 

I applaud James Glanz's in-depth study of 
the shifting landscape of human rights ac- 
tivism in the physics community ("Human 
rights fades as a cause for scientists," 
News Focus, 9 Oct., p. 216), but I take is- 
sue with his assessments concerning the 
implications of a failed human rights 
workshop scheduled to be held at the 

200 volunteers serve on the "small commit- 
tees" that have organized letter-writing cam- 
paigns on behalf of imprisoned colleagues 
and dissidents around the world. 

I regret that I did not make these points 
more forcefully in my discussions with 
Glanz. Nonetheless, he has provided a great 
service in his balanced and penetrating re- 
port of the stresses within our community-- 
especially among our Chinese colleagues. 
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Irving A. Lerch 
Director of lnternationalAffairs,American Physical 
Society, College Park, MD 20740-3844, USA. E- 
mail: lerch@a~s org, and Co-Chair, Committee on 

Human rights petition displayed a t  
spring 1998 APS meeting 

March 1998 meeting of the American 
Physical Society (APS) in Los Angeles. 

The APS erred in scheduling the ivork- 
shop in competition with scientific and 
technical sessions. It should come as no 
surprise that even human rights activists 
come to scientific meetings to discuss and 
examine scientific issues. Thus, the inap- 
propriate scheduling made it difficult for 
people to commit to the workshop. 

In addition, it is highly unusual for the 
APS to ask participants to pre-register for 
policy forums, and it was our nervousness 
about asking distinguished invited speak- 
ers to risk facing a meager audience that 
prompted the cancellation. It is not clear 
to me that the low registration reflects a 
lack of interest or concern for human 
rights within the physics community. 

Perhaps a better measure of this interest is 
the number of signers (1970) of a petition ex- 
pressing strong support of the scientific com- 
munity for our repressed and harassed col- 
leagues in the People's Republic of China. 
And it is also noteworthy that the APS 
Committee on International Freedom of 

Ecological Science and the 
~ u m a n  Predicament 

When we began our careers, good science 
consisted of two basic activities: (i) doing 
first-rate research and (ii) publishing it in 
the technical literature for the benefit of sci- 
entific colleagues. We firmly believe that a 
third activity must now be added by all sci- 
entists: (iii) informing the general public 
(and, especially, taxpayers) of the relevance 
and importance of our work. We are con- 
vinced that this applies to even the most es- 
oteric of "basic" research, because under- 
standing how the world works is fundamen- 
tal to both satisfying natural human curiosi- 
ty and solving the human predicament. 

As ecologists, we further contend that, 
because of the central role ecology must 
play in resolving the predicament, the 
structure of rewards in our discipline must 
be changed. Now all field research is done 
in systems altered by Honzo snpiens, and 
the degree of disturbance is increasing 
rapidly virtually everywhere. Sadly, in our 
countries of origin, even areas nominally 
designated to preserve biodiversity are to a 
large extent inadequately inventoried, 
monitored, and protected. There are many 
tasks in support of just those areas that can 
and should be carried out or aided bv aca- 
demic ecologists, and career incentives 
need to be developed to achieve this. Fur- 

thermore, incentives need to be found to 
promote interdisciplinary involvement of 
young ecologists, because so many of so- 
ciety's greatest challenges lie at the inter- 
face of ecology and the social sciences. 

In our view, it is necessary to train stu- 
dents in ecology who will be ready and 
willing to devote part of their professional 
lives to stemming the tide of environmental 
degradation and the associated losses of 
biodiversity and its ecological services, 
and to teaching the public about the impor- 
tance of those losses. We believe that such 
efforts should be rewarded as part of the 
process by which ecologists are considered 
for academic posts, granted tenure in uni- 
versities, elected to membership in learned 
societies, and so on. Ecology is a discipline 
with a time limit, because much of what 
we study, upon which society is dependent, 
is fast disappearing. Ecologists have a re- 
sponsibility to humanity, one that we are 
not yet discharging adequately. It is incum- 
bent on senior ecologists to take the lead in 
pressing for the needed transformation- 
and we pledge ourselves to that task. 
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USA; Cerardo Ceballos, lnstitute of Ecology, Na- 
tional University of Mexico, Ciudad Universitaria, 
Mexico; Margaret Davis, Department of Ecology, 
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The Cerebellum: So Much More 

In her article "The cerebellum: The brain's 
engine of agility" (News Focus, 11 Sept., 
p. 1588), Ingrid Wickelgren reviews evi- 
dence of cerebellar involvement in motor 
performance. Although she mentions mo- 
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tor learning, Wickelgren does not touch on verse nonmotor cognitive and sensory h c -  
recent fmdings about the cerebellum's par- tions across domains. 
ticipation in nonmotor functions. Trying to account for the cerebellar 

Evidence for a much broader cognitive role in motor and nonmotor domains, we 
role of the cerebellum comes from numer- have described (I I )  the fundamental cere- 
ous sources. Human patients with cerebel- bellar functions as prediction and prepara- 
lar lesion have demonstrated nonmotor tion. These functions are based on cerebel- 
deficits in various domains, for ex- - lar learning of sequences, both of 
ample, in problem-solving, error exogenous (for example, senso- 
detection, and language (1). A ry) and endogenous neural ac- 
Functional neuroimaging stud- tivity (for example, through 
ies have shown cerebellar afferents from cerebral cor- 
activation for many tasks tex). After learning to iden- 
that do not include motor tify initial components of a 
components. For example, 1 sequence, the cerebellum can 
as described in a Science "predict" subsequent compo- 
report by Gao et al. (2) The -bellum, which nents of the sequence and can 
and an accompanying may be i m r M  in mo;tor thus "prepare" the physiolog- 
News article ("The cere- [mming ical state in remote systems 
bellum: Movement coor- that are required for a given 
dinator or much more?" 26 Apr. 1996, p. perceptuomotor or cognitive process (for 
482) by Marcia Barinaga, activations in example, by lowering neural response 
deep cerebellar nuclei and in the cerebellar thresholds in a functionally appropriate 
hemispheres have been found related to neocortical region). Feedback from such 
tactile stimulation and discrimination and remote systems leads to continued fine- 
to proprioceptive feedback (3) in the ab- tuning of cerebellar prediction and prepa- 
sence of motor performance. The cerebel- ration in response to changing internal and 
lum also activates consistently during vari- external conditions. 
ous types of language performance; even Ralph-Axel Miiller 
when motor speech components are sub- Department of Cognitive Science. University of 

tracted (4). cerebellar involvement has California, San Diego, La Jolla, CA 92093, USA. E- 
mail: amueller@cogsci.ucsd.edu 

been further demonstrated for problem- 
Eric Courchesne 

(j) and working memory (6) Department of Neuroscience, University of Cali- 
While for technical reasons many early fornia. San Dieeo. E-mail: ecourchesne@ucsd.edu 
imaging studies did not cover the &rebe[- ecourchesne@&dedu 
lum, more recent studies suggest that the 
cerebellum is one of the most consistent 
loci of activation across a great variety of 
nomnotor cognitive tasks (7). All these 
findings indicate a general cognitive and 
sensory role (in addition to movement) for 
the cerebellum. 

Our group demonstrated, in a 1997 Sci- 
ence report (8), a dissociation between mow- 
ment-related and nonmotor atkntional activa- 
tions within the cerebellum. We showed that 
motor activation was located in the anterior 
paleocerebellum, whereas attention-related 
nonmotor activations  we^ found more later- 
ally in the neom&ellum. Thus, while our 
knowledge of its regional functional organi- 
zation is incomplete, the cerebellum is not a 
functionally homogeneous structure. Neu- 

Greg Allen 
Joint Doctoral Program in Clinical Psychology, San 
Diego State UniversitylUniversity of California, 
San Diego. E-mail: dallen@uad.edu 
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cia& in regions such as the dorsolateral pre- 
hn ta l  cortex (IO), known to be mclauy in- 
volved in wlwlang memory, problem-solving, 
and executive functions. Because synaptic 
survival depends on afferent-driven activa- 
tion, it is highly unlikely that such massive 
connections to cerebral association cortices 
are gratuitous and nonfunctional. Instead, 
they further support the cerebellar role in di- 

Cosmic Chirality 
Experiments designed to discriminate be- 
tween the left- and right-handed helical 
conformations of a synthetic variation of, 
the nylons led to the discovery that g 
attachment of a random distribution of near- $ 
ly an equal population of mirror isomers as g 
pendant groups to the helix led to a complete $ 
excess of the helical sense preferred by the 2 
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