
PLANETARY CLIMATES lands, fonned a lake with 'three times the 
area of the CasDian Sea, and auicklv froze 

An 'Outrageous Hypothesis' solid. ~ltimatel;, the ice evap&ted or was 
covered with dust. 

For Mars: E 'iodicocc i s  A sea change. At first this conventional 
view of things was fine with Victor Baker, 
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- who has been working on Mars images for 
decades. He stuck with convention wen 

T h e  Mars Observer spacecraft is due to ar- years of its history, Mars was scoured by cata- when Timothy Parker and his colleagues at 
rive at Mars in August, and U.S. planetary strophic floods 10,000 times larger than the the Jet Propulsion Laboratory suggested in 
scientists are already choosing sides on the flow of the Mississippi. The evidence was the mid-1980s (Science, 29 August 1986, p. 
question of what kind of planet the craft's incontrovertible: huge channels up to 1000 939) that Viking images showed signs of 
instruments will see. The two sides can be kilometers long gouged out of the Martian ancient shorelinsvidence that liquid wa- 
described, in the playful words of one re- landscape between about 1 billion and 3.5 ter had persisted on the surface for much 
searcher, as the "conservatives" of the plan- billion years ago. Carving them, researchers longer than had been thought. Around the 
etary community versus the "macho" types. calculated, would take water gushing at 10 northern lowland plains, Parker and his col- 
The conservative majority opts for the con- million to 1 billion cubic meters per second. leagues saw what they took to be wave- 
ventional view of Mars: that during the past generated barriers of sediment linking 
3 billion years the atmosphere has been so floods, though, they were isolated out- onetime islands and possible strand 
thin and cold that the planet's water has bursts, and the water didn't sur- lines marking high-water levels. 
remained locked up underground as He also saw impact craters that 
risk-taking macho minority prefers looked as if they had been 
cal alternative: a Mars periodically eroded by the sea, which 
in an Earth-lie atmosphere, with Parker estimated at up 
rary ocean and massive ice sheets. to 100 metm in depth, 

It's not just bravado that led long-time covering 10% to 15% 
planetary geologists Victor Baker, Robe of the planet's surface. 
Strom, and their colleagues at the Univers But Baker, and most 
of Arizona to develop this episodic cl others, remained un- 
change hypothesis for Mars. For one thing, water liquid. Eventually, convinced. The "shore- 
says Baker, "planetary science changes so rap- the subterranean pressures lines," they argued, could 
idly that it's more open to 'outrageous hypoth- burst the permafrost cap actually have been 
eses' " than other fields. And some sort of far- and d r a i i  an aquifer over fonned by lava flows. 
reaching hypothesis is needed, he feels, to ex- days or weeks. The result- "What changed my 
plain the odd assortment of surface features- ing flood generally surged opinion, with some re- 
huge channels, apparent ocean shorelines, down an outflow channel luctance, were the glacial 
and possible glacial features-that he and his into Mars' northern low- landforms," Baker re- 
colleagues see in images sent back by the calls. Researchers had 
Viking spacecraft of the late 1970s. $ long recognized possible 

The planetary community as a whole, signs of sculpting by 
though, is sticking with the conservative flowing ice on Mars, but 
line. "I am very skeptical of the whole the ice was generally 
hypothesis," says Michael Carr afthe U.S. 
Geological Survey in Menlo Park, who is 
the interdisciplinary geoscientist on the 
Mars Observer team. "There are an in- 
credible number of unknowns in it; Vic 
admits that." Perhaps the fundamental 
unknown is the true nature of the d a c e  e runs north-south. 

et's southern high lati- 
features glimpsed by the Vikings. Are tudes, they began to think they could discern 
they really shorelines and glacial ter- abundant and widespread glacial features. 
rains, or have the less than ideal Viking Strom and Kargel's putative glacial land- 
images misled researchers? However forms;- which seem to be 1 billion to 2 billion 
skeptical they may be, planetary scien- years old, run the gamut of shapes familiar 
tists are eager to find out. And that's from glaciated regions on Earth: scour marks, 
to the excitement of August's rendezvous, ridges called moraines where ice dumped 
because Mars Obsewer's high-resolutioncarn- its load of sediment and boulders, pits called 
era, with a resolution 10 times better than kettles where great blocks of ice were left 
that of the Vikings' cameras, should tell just half-buried and then melted, meandering 
how outrageous an explanationMars requires. ridges built by debris carried in rivers be- 

If the verdict on the Arizona hypothesis neath the ice, and Matterhorn-like moun- 
turns out to be favorable, it wouldn't be the tain peaks gouged on all sides by the upper 
first time Mars specialists have had to accept reaches of glaciers. And, according to Kargel 
an outlandish scenario for the planet's past. and Strom, these features are laid out across 
The Vlking images alone were enough to con- the landscape in a sequence much like the 
vince the community that, in the middle one created by advancing and retreating 



ice sheets on Earth. 
Thatwenoughtelcon. 
vince Baker. ' 'E i tk*  
nature played a bienk: 
trick tomake itl& 
glaciation or it kx&t&w,:, 
tion," he saps. "As P e c  :. 

.even ifthey get it, I don't 
:,think k will give them 

may have been warn 
a n d d e n s e d t o a l -  
low flowing water on 

rnensions. "Initially, I was loe,lcing :at it as cient I d - ,  dsting from the earliest era the surfwe without extrahelp from volcanic 
others did, wing multiple working hypoth- ofthepht's4.5-billion-year history, would w e t s .  And an dd scean. is just what he 
eses" to explain the diverse l d o m ,  Baker have been eroded away. Presumably, the wa- &inks he s%rt: B;tsed on the number of 
says. "But planets tend to operate, so that ter and & dioxide seeped back into the metep@s cr&m b t  have scarred the sup- 
things are connested to each d m .  Earth crust until the cdd returned in a million , P& estimates that any 
operates as a system. Do we want to study years or $0 and the surface of the planet wits 2 5  billion to 35 bflfion 
Martian Landforms as a bunch of oddities or dry again. One episode wouldn't be enough group's ice sheet-- 
as part of an overall operating system?" The to explain apparent multiple glaciations, say and therefwe & wean-was around as re- 
Arizona group has o p d  for the latter--and the Arizona researchers, so'they propose that cently as 1 billion to 2 billion years ago. "I'm 
an eye-popping system it is, too. thevo~canicoutbuft~ri~ed, d o n e t e m -  willing tcs a h  a $obd bit of error in the 

To weld an ice sheat and an ocean into a porarily turning Mars into am Earth-like dating," says Parker, Ubut I'm not sure it's big 
single system, the group needed a climate phe-thMlgh most llkely a l i f e k  one, enough to dm &ek younggt. ocean," 
warm enough to keep the ociean from fieez- It" a provocativive story, say other planet- k t  the Arizona researchefs paint out 
ing, That would be a dtamatic change from ary scientisrs, but it rests on a dubious foun- that this batrle i s  being waged over b- 
what everyone  agree^ amst h x e  the dation " m e  Arizona gt01;1p] is looking for pmr-oid pbtogmaphs. The ki-dOEtiion 
Martianatmosphere'anonn%l~temm~st a single m*, m overriding process. camera a b d  Mars O h m ,  says rvfalinl 
of the past 3 billidn y ~ .  bone dry, with a That's the Occam's raeor approach to d- vouM revleal "a large number of h d b r m s  
surface pressure d about I0 m&bars-&e mce, but nature is too pervene for that," pays that w&t to be &are ifthe Arkma group is 
prwure of Earth's mid-smtoqhere-and planemy geologist Michael Malin of W m  right," Wirhitsaenfofd impimprovement inreso- 
temperatures below freezing. spacR &&ce System Inc. in San Diego, lution over the best that the V i h g s  d d  

Tknefy fkrods. Warming and m&gen$-g principal inves@ptor for the Mars Observer do, the -era &odd 4 1 ~ ~  the identrfim- 
that unpromising climate would take ah ' camera. For Malin, tho key problem is the tiun of fea- a s d m  cap-sized boulders. 
extraordinary event. To do the job, che Ati- ~~ shmline and glacial features. "I Erom the size d Bistcibution of the W- 
mw researchers invoked a spate of cam- think their intwpretatia are speculative," ders, says Malin, investigators shou1d be 
strophic floods, all cutting their channels at 'he o b e s .  *With about half of the land- to infer the bidders were transparced-- 
the same geological moment. And m p.11 forms they describe, the feature I see is some- by glaciers, h~ flax%, or by the wave of a 
that off they appealed to Mars' abundant what different from what they see!' Even long---. 
volcanism, which has left &E &e dotted &en &eds no dhgmmem abut  a h- 3ake~ is mdy for m y  test. "1 wDUfa be: , 
with massive vohnow and lava flowsW5 If me, &.-say% "&ere ~ l r e  m y  times, espe- absolutely dehghted if the new data p r o d  
some of that activity cam h great outburstrr, cially at V i  [cammat d u t h ,  when our hypothesis wrang," he says, ~~- 
it cod have melted enough subs& ice + m o t k  pr-&t could hm it." ever alternative hypothesis explains the v6r~ 
to drive surges of water oat- of the crust. At . Lesvipg- st& & interpretation of the ied surface f e a m  of Mars " d d b e  at last 
the same time, the v o l c a n ~ ~ ~ l d - b v e  scrrae scientists see prob- as interesting as this one." 
bekhed out carbon dioxide, and additional lp&t-++i&myd& sreps in the scenario, -~icbard~.EkcIt 
g a s w w l d h a v e ~ r e l e a s e d a s & ' ~ k a ~ r  ~ a a ~ ~ e c h a h t s m o f d ~ a t e s h ~  
interacted with the crustt All told, enough , ~ ~ ~ ~ & y l  k wm't work," says James 

Adeliaional-dias carbon dioxide would have been pumped indo v. R. mkerr h.;Shb the air to produce a strong greenhouse and We wz:Mm warming, according to the Arizona d o .  strs iIW1). A ,  

But the remllting Earth-like ba1mbm :That 3.8. &qd mi*. 131. $ m p m , , W n t  W a -  
mddn't have lasted too long, or Mars' rn- is pretty ad -kc& The t d  planetary w n -  tbn on W,'' -aI9.@m. 




