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tributed," says neuroscientist Larry Squire 
of the University of California, San Diego, 
"is probably the first demonstration that 
the hippocampal system can be dissociated 
from conscious awareness." 

The finding bolsters an emerging theory 
that the role of the hippocampus in memory 
is to relate different elements of experience 
-a role that is suggested by the fact that it 
receives information from many other brain 
regions. "Anatomically, the hippocampus is 
a big convergence zone," says Squire. The 
hippocampus and interconnected neural 
structures register and temporarily hold 
new information, he says, binding the vari- 
ous elements-place, odors, sounds, people 
-that constitute a remembered episode. 
By showing that the hippocampus binds the 
spatial relations of a dozen objects, but 
without awareness, this study suggests, 
says Squire, "that relational work may be 
more fundamental to the work of the hip- 
pocampus than awareness." 

Indeed, the growing evidence that the 
hippocampus is involved in tying together 
the various aspects of memory was one of 
the inspirations for Chun and Phelps's study, 
which they began while they were both still 
at Yale University. Like much other research 
on human memory, their work relies on 
studying patients with severe anterograde 
amnesia. Because of hippocampal damage, 
say from stroke or a brain infection such as 
encephalitis, such people can remember 
their distant pasts but cannot create new 
memories. However, they can learn new 
skills and habits. With repeated practice, for 
example, an amnesic patient could learn to 
trace a complex pattern while looking at his 
or her hand in a mirror, but never remember 
seeing the pattern before. Such findings had 
persuaded researchers that the hippocampus 
is needed for forming conscious memories 
but not for learning unconscious skills, so 
what Chun and Phelps found came as some- 
thing of a surprise. 

For their study, they chose a mental skill. 
The task was to pick a sideways letter T out 
of a field of 11 Ls and push a button to indi- 
cate which way the T was tilting. Over the 
course of 240 trials, the 15 control subjects 
and four amnesic patients got faster at find- 
ing the target T. 

Half of the patterns were generated ran- 
domly and were unique. But unbeknownst 
to the subjects, the other half were repeated 
over and over again throughout the course of 
the experiment. None of the subjects noticed 
the repetition, and no one could pick out the 
repeated patterns at the end of the experi- 
ment. Even so, as the experiment proceeded, 
the control subjects responded faster to 
these repeated patterns than they did to new- 
ly created ones. The amnesia patients, how- 
ever, responded to the old forms only as fast 

as they responded to new. 
The work shows that even though people 

with damage to the hippocampus can learn 
simple patterns and skills, this brain struc- 
ture is crucial to unconscious recognition of 
more complex patterns. Some theorists think 
the hippocampus's role in relating different 
elements of an experience may explain its 
role in conscious memory as well. Neurosci- 
entist Howard Eichenbaum of Boston Uni- 
versity says that awareness might emerge as 
the hippocampus ties together the intercon- 
nected properties of an experience. Alterna- 
tively, he says, conscious awareness might 
be just one element of an experience, stored 
with all the other information we register 
about an event. -LAURA HELMUTH 

Academy Seeks to Tap 
university Elites 
B~l~l~<iScrambling to retain its dominant 
position in the country's research establish- 
ment, the Chinese Academy of Sciences 
(CAS) is offering its first-ever university 
scholarships to both undergraduate and 
graduate students at 20 leading universities. 
The just-announced scholarships, for the u p  
coming school year, are seen as a recruit- 
ment tool for the academy's shrinking net- 

work of research institutes as well as a way 
to forge closer ties to the increasingly im- 
portant university system. The academy in- 
tends to offer positions to every scholarship 
winner who wishes to join a CAS institute 
after graduation. 

CAS's 122 institutes, traditionally set off 
from the rest of the scientific community, 
once ruled the roost, attracting the best 
young talent by offering better working con- 
ditions, newer facilities, and greater prestige 
than most universities and other research in- 
stitutions. But times have changed. Acade- 
my officials are in the midst of closing at 
least a third of those institutes and cutting 
even deeper into the workforce, even as they 
strive to raise overall research quality by 
consolidating programs and improving 
conditions for an elite core of researchers 
(Science, 8 January, p. 150). 

At the same time, China is beefing up its 
top universities, several of which offer 
scholarships funded by private companies, 
in an attempt to foster world-class science as 
well as entrepreneurship. The new academy 
scholarships are an effort to link those two 
trends. "It will further close the gap between 
the two institutions that existed under the 
old system by integrating the innovation, 
processing, dissemination, and application 
of knowledge," says Min Weifang, executive 
vice president of Beijing University, one of - the 20 schools (see table) ~artici- , . 
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Wing U m  $ and five each for master's- and 
doctoral-level students. Graduate 
scholarship winners will also be 
able to participate in the research 
and educational programs run by 
individual CAS institutes, which 
currently enroll more than 11,000 
students. The universities were 
chosen based on their excellent 
reputations both domestically and 
abroad, says Li Hongwei, an offi- 
cial with CAS's graduate educa- 
tion section. "We are badly in need 
of talented students to replace an 
ever-increasing brain drain," says 
Li. The schools themselves will 
choose which students will get the 
awards. The university agreements, 
which represent an annual com- 
mitment of $85,000, run through 
2001 and are seen as a "trial run:' 
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-UN GU 
Lin Cu writes for China Featuresin Beijing. 
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