
No Easy Answers in Mars 
Probe's Fiery Death 
Did the world's best spacecraft naligation 
team simply miss'? When the Mars Climate 
Orbiter (MCO) spacecraft. scheduled to enter 
orbit for a ?-year mission to study martian 
weather. dipped too far into the atmosphere 
on its ani\al last week and perished officials 
at the Jet Propulsion Laboratory (JPL) in 
Pasadena. California. pointed a finger at the 
lab's na\.igation experts. "It looks like some- 
thing was wrong ivith the ground-based navi- 
gation." said project manager for spacecrafi 

In the case of MCO. a small na\.igation tcanl 
at JPL tracked the spacecraft using Doppler 
data-radio frequency changes that yield 
spacecraft \.elocity and acceleration-and 
range data from radarlike signals that made a 
round trip from Earth to MCO and back. giv- 
ing the distance beween the tivo. The team 
compared the craft's actual position and its in- 
tended position so that short bums of the on- 
board rocket engine could bring it on target. 

Last week. after four traiectorv adiust- 
ments based 01; tradking 
data. navigation team 
members thought they 
knen the location of  
MCO to \vithin 20 kilo- 
meters-and it appeared 
to bc on target to pass 
110 kilometers aboi e 
the martian surface. 
safely skirting the atmo- 
sphere before going into 
orbit. But after re\ le\v- 
ing tracking data from 
the final 8 hours before 
arri) ill. spacecraft con- 
trollers realized that 
their spacecraft had 
come in 80 kilometers 

What might have been. Mars CLimate Orbiter may have perished be- t o o  101~-a huge .  
cause of its unusual one-armed solar panel design. 10-sigma error. More 

than 55 kilometers lo\v 
development John McNamcc of JPL. \vo~lld haw been fatal. 

Yet some outsiders suspect that may not Because MCO seemed to be a.orking 
be the fill1 explanation. noting that the team perfectly as it disappeared behind the planet 
has bccn unfailingly fla\vless in shepherding on its way to the planned close approach. 
spacecraft to their destinations. "I've ne\.er "we're ruling out a spacecraft problem and 
hoard of a problem like this." says spacecraft looking at the possibility of human error and 
na\.igation specialist Robert Farquhar of the soft\vare problems." said Richard Cook. 
Applied Physics Laboratory in Laurel. JPL's project manager for operations. at a 
Maryland. "That's why I'm so amazed. It press confercncc. The next day team mem- 
c o ~ ~ l d  end up it \\.as the na\,igation team's bers. ackno\vlcdging that MCO's brush \\.it11 
fiiult. but it ~ w u l d  surprise me." He suspccts the martian atmosphere n ~ ~ l s t  ha1.e o\.er- 
that there \vas a good deal morc to losing the heated it or torn off parts. abandoned the 
S87 million spacecraft than a nwigation search for radio signals from the craft. 
team member slipping a decimal point. Farquhar suspects. ho\ve\.er. that it \\.as a 

O\,er 4 decades. navigating spacecraft lot more colnplicated than the simple cata- 
across hundreds of millions of kilo~ueters of strophic navigation error implied at the press 
space to hit targets a few tens of kilometers conference. According to Farquhar. \vho has 
across has bccome routine. if still spectacular. talked \t.ith JPL staff. the navigation team's 

calculation of MCO's trajectory "was bounc- 
ing around" during the last 2 davs far more 
than the spacecraTt itself should have been 
nloving. That created some concern about 
just  OM. lo\\ MCO was going to pass by 
Mars. Any number of problems could have 
contributed to last-minute unccrtainties. notes 
Farquhar. Fuel jetting into space from a leak 
could have pushed the spacecraft off course. 
Adjustments for the unbalanced e f ic t  of so- 
lar radiation hitting MCO's single solar panel 
might have unintentionally altered the trajec- 
tory. Or the drive to economize on one of 
NASA's "faster. cheaper. better" n~issions 
might ha\,e left too little tracking data. At this 
point. says Farquhar, "I think we all have to 
n.ithhold judgment as to who is at fault." 

Whatever the ultimate cause or causes of 
the loss. planetary scicntists will have to 
live ~vithout observations of clouds. dust. 
and water vapor that would have helped 
them understand the martian hydrological 
cycle. But it could have been worse: Mars 
Global Surveyor. which has been in martian 
orbit for 2 years. will continue to return im- 
ages of clouds and dust. It \\.ill also be able 
to fill in for MCO in another role: sening 
as a radio relay station between Mars Polar 
Lander and Earth \vhen that  robe rockets 
onto thc surface in Dcccmber. 'The most irn- 
mediate impact of the disaster may be felt 
on Capitol Hill. lvhere scientists are trying 
to head off deep cuts in NASA's space sci- 
ence budget. "This isn't going to help." ob- 
serves one scientist. -RICHARD A. KERR 

Neanderthals Were 
Cannibals, Bones Show 
Neanderthals wcrc skilled hunters. working 
together to fell deer. goats. and perhaps even 
\voolly rhinos with wooden spears. After the 
kill. they expertly butchered the carcasses, 
slicing meat and tendons from bone with 
stone tools and bashing open long bones to 
get at the fatty marrow inside. NOW on page 
128. a French and American team reports 
that 100.000-year-old Neanderthals at the 
French cave of Moula-Guercy performed 
precisely the same kinds of butchery on 
some of their own kind. 

Marks on the bones clearly re\eal that 
these early humans filleted the che\ving mus- 3 
cle frorn the heads of two young Nean- $ 
derthals. sliced out the tongue of at least one, g 
and smashed the leg bone of a large adult to 
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getatthemarmw.Thebone~tswere extracted.'~Inbothtm,mgmnnrboneswere 
apmntly then clump& amid the remains of systematically broken, and bones without 
dserandotherbutchemlmammals.'Wuman ~ w e x e n o t ~ " s a y s D e f l ~ .  
and mammal remains were treated very sirni- Amlysis of three pieces of a large thigh 
My,'' says first author Alban Defleur of the bone showed how, after its muscles were 
Untiverst&duM~atMarseilles."We slicedaway,itwassetonananvilstmerrnd 
can &y infer that both species were ex- hit with another stme. Telltale 
ploited for a culinary goal." ations mark the bones outer surface on the 

Tantalizing hints of cannibalism have anvil side, xktly @te ''pemss~on pits" 
been spotted at other made by the hammer- 
Neanderthal sites for stone. Cut marks ontfte 
decades, but this is far clwiclealsoshowBllhae 
and away the best dam the Neanderthals &tar- 

ticulated the arm at 
the shoulder. others re- 
vzal where they cut out 
teague and jaw muscles, 
d the Achilles' ten- 
don, dslicadotherten- 
doas Mow the toes and 
at the e l k .  The bones 
hear few signs of burn- 
iag o r  roasting, says 
White, suggesting that 
even though the Nean- 
dexthak had fm, they ate 

r r t ther thanpeople~ this flesh raw or hacked 
the bones. "And the docw it off the bone before 
mented cut marks seal cooking. "The chum- 

smtial forensic evidence 
[of l x i m i i ]  is excel- 

ers say that without an an adult thigh bone bear cut mads. lent. No mortuary prac- 
eyewitness, we may never tice has ever been shm 
know exactly why Neanderthals handled to leave these pastems on the resulting osteo- 
corpses so seemingly brutally. But most logical assembhges,''he says. 
paleoanthmpologMs are d a z e d  by the idea In White's view, this well-documented 
of early humans eating each other. As Mil- case strengthens other reports of Neanderthal 
ford Wolpoff of the University of Michigan, c a n u i i  from sites such as Krapina and 
Ann Arbor, puts it, "Why should modem Vindija in Crosltia. Modem humans ranging 
humans be the only violent om?" fbm Fijians (seep. 39) to ancient southwest- 

Defleur began to m in on txmi'balism erners (not to rnention the best selling H e -  
after he saw cut marks on human bones fiom bal Lecter) appanmtIy had a taste for human 
a test pit sunk into the cave at ~~, flesh. But the evidence implies, says White, 
a site that had prwiody yielded sQne tools that "the incidence of this behavior among the 
characteristic of the NeaderhW Mousteri- Neanderthals and their ancestors may have 
an culture. He teamed up with pslleodm- been higher than among modem people." 
pologist Tim White of the University of Cali- Other nsea~~hers have sqgesbd that Nean- 
fornia, Berkeley, to rigorously compare the derthals might have been desperate for ~E@IY 
pattern of marks on the human bones with fat by winter's end-and brad and marrow 
those on bones from red deer, presumably are rich sources of fat, Wolpoff notes. 
hunted for meat, at the same site. Still, White says, "we are not claiming 

The bones-78 pieces identified as be- that all Neanderthals were cannibals, rather, 
longing to at least six humans and almost that there were some cannibals among.the 

2 400 fragments attributed to other mam- Neanderthals." Indeed, sometimes Nean- 
5 &were scattered over 20 square meters. derthals buried their dead, arranging bodies a 
r; All the braincases and long bones of both in a fetal position in semicircular graves. At 
% deer and humans were smashed open, pre- the moment no one knows why the Moula- 

suably to allow brains and marrow to be Guercy corpses were handled so diExmtiy 

-whether they were enemies or because of 
some different cultural practice. "Actions 
fossilize, intentions don't," says Smith. 

Far from implying that Neanderthals 
were brutes, Smith and others say that the 
finding of cannibalism may indicate sophis- 
tication of a sort. The varied treatment of the 
dead at different Neanderthal sites, Smith 
says, demonstrates cultural variation and 
therefore complexity: ''When you see some 
Neanderthals practicing intentional burial 
and others practicing cannibalism, that is a 
clear indication of behavior that is multidi- 
mensional-a pattern that mirrors the be- 
havior of more modern people." 

"To me this is, paradoxically, a very hu- 
man behavior that indicates a human mind," 
says anthropologist Juan Luis Arsuaga, ex- 
cavator at the Spanish site of Atapuerca, 
where there is evidence of cannibalism 
among 800,000-year-old humans. "Canni- 
balism is very old in human evolution." 0th- 
er animals such as chimps sometimes kill 
and eat parts of their own kind, but "only 
humans practice systematic cannibalism," 
says Arsuaga. "This is the dark side of the 
human coin." -EUZAB€~H C U L ~ A  

B I O M E D I C A L  F U N D I N G  

Senate Tops House Panel 
In Raising NIH's Budget 
Sometimes it pays to be patient. After months 
of delays that had made science lobbyists 
anxious, House and Senate spending com- 
mittees this week were expected to approve 
hefty increases in biomedical re- 
search funding for the fis- 
cal year that starts today. 
The increases for the 
National Institutes of 
Health (NIH)--$2 bil- 
lion, or 13%, in the Sen- 

Rmpcd up. Poner's 
bill gives NIH an 
8.5% raise; Senate 
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