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Artificial Glaciers to Help Fanners person village. 
I Nor~hel's work 

Glacier melt is the most plenti- 
ful source of water for the 
peasants af Ladakh, who eke 
out a living in a high desert re- 
gion of the lndian Himalayas. 
But it's not always reliable. 
Now a local lndian civil engi- 
neer has mastered the art of 
making "artificial glaciers" that 
deliver water when it's needed 
mos t i n  the early spring, right 
after farmers sow their singte 
crop of wheat, barley, or peas. 

Chewang Norphel, 62, a re- 
tired civil engineer, has made 
five artificial glaciers ranging 
in size from 60 to 300 meters 

long to harvest water in five was recognized ear- 
Ladakh villages. His technique - lier this month at a 
is disarmingly simple. In lhe . National Conference 
fall, Water from an acisti~f on the Potential of 
stream is piped to a shady Water Harvesting in 
part of the valley. There it New Delhi. Confer- 
flows down a mountainside, ence organizer Anil 
where it is trapped at regutsf Aga~lal, a mechani- 
intervals by small stone em- cat engineer and di- 
bankments. The water soon . - rector of the Center 
freeres, forming a'thick sheet ----- --- - for Science and En- 
of ice down the mountain- s ~ l ~ V l l ( k ~ - @ & ~ a p k d ) .  vironment, praised 
side. In the spring, the artifi- his "simple but ele- 
cia1 glacier melts, and i ts  time for the growing season. $ant technology," and Indian 
water-which comes from a The largest glacier, about Prerldent K. R. Narayanan 
lower attitude than natural 17,000 cubic meten, can sup- hailed him as the "invbible 
glacier water-arrives just in ply irrigation water for a 700- rural engineer." , 

even more t i dy  tuned 

demonstrated that the big brown in- 
Rhde Island, and his cdeagues have k ,, mMIwOcmwOcm 

secthre, EpWcus fiwrrs, can process ovehpping echoes arriving 
just 2 millionth of a second apart and distinguish between objects 

that are iust 0.3 millimeters apart. 

Bats push "That's s6rnething which d m s  intu- 
itively impossible," comments Alan 

Limits Grinnell, a neuroscientist at the Univer- 
sity of California, Los Angeles. G r i nd  

Of Sonar ..I among those who were skeptical 
of earlier research by S i m w  show- 

ing that bats auld distinguish objects 1.7 mm apart But the new 
evidence is"prettygood,"he~ 

Simmam's team revealed the bat's amazing discriminatory 
ability by putting a bat on a platform and electronicaIly manipu- 
lating the echoes from the sounds it made xi that they came 
back in different patterns. The creature was rewarded with a 
mealworrn whenever it moved towa~d the variabte echoes rather 
than to the side that produced regularly spaced echoes. The re- 
searchers tested the limits of the bat's dixriminatory powers by ' playing the echoes back.doser and doser together until the ani- 
mal could no longer differentiate between them. 

Simmons's group has re-created the bat's echo processing 
proms in a computer that was able to chart its way through a vir- 
tual obstacle course almost as weU as the bat itself. The US. Navy 
has given him a grant to see if he can appiy bat sonar, which is 
three times as sharp as humanmade sonar, to defense technology. 

Old Dental Pulp 
. Applying a bit of detective work- 

to centuries-old dental pulp, 
researches have captured an 
actual piece of antique Yenina 
pestis-the bacterium that 
GWS the plague. The work, 
which uses DNA-detection tech- 
niques, con fm  that the disease 
was mponsiple fur epidemics 
centuries ago in southem France. 

Until now, historians and 
scientists studying ancient 
plagues have relied on symp- 
toms recorded by contempo- 
rary observers. But a team of 
resekrchers led by Michel 
Drancourt at the Universite de 
la Mediterrank in Marseille 
reasoned that dental pulp, 
which is both durable and likely 
to harbor infection, would be a 
good place to find intact DNA 
evidence. After locating two 
mass burial sites for plague vic- 
tims dating frbm the 16th and 
18th centuries, the scientists 
removed a dozen teeth from 
five skeletons. They also took 
seven teeth from corpses 
buried elsewhere that showed 
no obvious signs of the disease. 
By using only pulp from 
unerupted teeth, which were 

I surrounded by jawbone, the re- 
' searchers helped ensure that 
1 their sampleshadn't been con- 
/ taminated from subsequent 
' contact by microbial DNA. i DNA amplification showed 

Points to Plague 
ndeotide sequences in the 
plague victims' puip that 
matched segments in the mod- 
em plague strain, which infects 
1000 to 22000 people world- 
wide every year. The seven 
nonplague teeth yielded no 
trace of the deadty sequences, 
the researchers r e v  in the 13 
October P f ~ ~ d i n g s  of the 
W&'o*al Academy of Sciences. 

The work "paves the way for 
us to look at past epidemics at 
a molecular level," says George 
Sensabaugh, a professor of 
biomedical and forensic xi- 
ences at the University of Cali- 
fornia, Berkeley. The next step, 
he says, is to show how K pestis 
strains have evolved by uncw- 
ering infected teeth from other 
eras and regions. 

I ' Members 
The Institute of Medicine 
(IOM), whkh hono~, people 
fol: contributions to health, 
medicine, and related fields, 
has elected 55 new mem- 
bers, bringing the tatal ac- 
tive membership to 574. 
Names, including six new 
senior members and five 
new foreign associates, are 
at www2.nas.eduliom 

w w w . s c i e ~ . o r ~  SCIENCE VOL 282 23 OCTOBER 1998 619 




