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Twin studies on Mars

Diavid . Catling

The twin Mars Explaration Rovers don't themselves range widely, but the observations they make do. Information
on partial solar eclipses, salty rocks and magnetic dust are among the latest highlights of the rovers’ findings.

Sending probes w Mars 1 a risky Iusines
I!ﬂughl‘\‘r half the spaceerait ever sent have
rmhﬁ{ hurnt up ar simphr missed the planer

her. I comtrast, Sparit and Cpportumity,
\IA:.A.: Mlars 'Iwr!lr\'ruvn Rowers, landed
stocessfully on opposite gides af Mars in
Janiary 2004, and continue operaticns boday.
AL papers’ " in this ssue announce new
analyses of the soentific data being beamed
hack to Earth.

Hefore the ronvers landed, an army af

remote-sensing, data was already availalle,
minsthy from MASA's recent orhiters sent bo
Mars. Golombek et al.' assess the accuracy af
that information, and conclude that physical
characteristics of the martian surface — such
a5 ok abandance, dustiness and topography
— were accurately forecaat beforchand. The
predicnon for average atmospheric density
was 3% oo high, so parachutes opened late
Farturately, bath spacecraft still descended
saledy, which lar Spirit was eritically aided 1y
small rmchets thar srated tar winds
Wonetheless, whien voa book at Mars as a small
red speck in th:*nighrslrlu. it seems an incredi
Tlefear boland spacecraft on specific parts of it
The rovers have been making their own

echesnial abservanons, prctaring sillsetes of
Mars' moons as they reere across the disk of

the Sun’. Viewed from the martian tropics,
Phalss, the larger moon, rises in the west and
soools across Lhe by in sevieral bours in a
lonw awrhiit, I 2 transit, Phobeos covers about 2

auarter al the solar dusk Deimes, which is
srmaller and with a nusch higher orhit, appears
omlyasadot Anashyss of six transits implies
that the monns' ticms are within the
1320 km uncertainty range ot astromamical
predictions, but further transit observations
ool improve orbital models, Becanse of the
sl bewchy vichees theat it paises om Mars, Phobos
is losing leight and will steikee Mars within
40 praillicen ears, assuming it remaing intact’
Meanwhile, Deimos 15 drifting away. Greater
accuracy in the acceleration rakes of bath
mooms wauld provide hetter information on
the moans’ futures and histories, 25 well as on
Mars’ interior{ from tidal physics).

In comtrast with the predictions for rmoon
transits and landing safety, peclogical pre-
diction have proved less dependable Spirt
larvchedd brsiche a fuature known 48 Guser crater
[Fag. 1}, the aim beirng to find a dried-up crater
lakie. Bat Cruasew's interior has turmed out o e
aT.lv walcanie, strewn with wind-blovwn dust

hasaltic rocks, created nrvolcanic activity,
that have heen cjected |:m1m|'w'r: DH'!nmL
nity's site, Meridiani Planum, was anrrcrth'
redicted o contain abundant hacmatite
(Fey0: ref. &), Bk v o imagined thar the
Fewervarite wiouhd exist as Mueherry-smed con-
cretions {nodules precipitated from ground-
water], or that the concretions would originate
within sulphate-rich sedimentary mcks”.

Farly in the misgon, one scientist on the

Spirit team complained that be felt stack na

“hasalt prison” when he saw the riches available
Lo Crpporiunity. Hastin st al* nems report that
rocks ar the Spirit site are coated in material
enriched in sulphur, oxidized iron, chlarine
and heomine (Fig 2a). The axidized iron in the
rocks has apparently been extracted from the
bazaltie mineral olivine | (Mg, Fe) 560, |; simi-
larky, owidemed arom in soals bas been derived
fri sl odivire’. Salts i the sulssurface soll
seein b Bave heen separated acconding to
slubility. and the filled cavities and veins of
mock inleriors are enriched in bromine, an
clement lenamm tor farmn haghily soluble salts

All d|nun|nﬂ::|ﬂnsmli&hu-wplunrdhl
imteraction with acidic water and subsequent
evaporation. But anhy small quantities of tran -
shent water are reguired, not the poals of water
theaglit tor baave praduced sulpliate-rich sedi-
it an Mersdian’. Mars undergoes i
that are neore extreme than those on Farth
mgrates fram the poles to the tropics as ¢
martian spin axis perindically tips over™ lee

sited in the tropics could farm films of
v temiperature brines that chemically alter
hasaltic rocks Indeed, Yen of al argue this
case for the sodls generalby A the same time,
pristine alwine indicates that neither soils
e dlusst bave ever been waked in water fior
longg pririeds™,

\'-h.‘:‘ttdlﬂﬂn:m]dﬂnn; fromm? Soere com-
pements of the il (g 2b), such as the
haematite 21 Meridiani, are remnants of
secimentary deposits. And alswit 1% of @il

MATURE [Vel 4367 July 2005

Today's Way To Read Publications--Digitally - Microsoft Internet Explorer

MARS NEWS & VIEWS

a M|

Hlze oo ties

Tire
Tl e cling
Lozgedust

L

I}
= ratng

Fiied R
e 4

Figure 2 | Rockes and sands of Mars. 3. (ne basabic rock. Marars
pieit pusves, canLains features that indicate interae Gon with
water. Light-laned sad dark coatings are ensiched in sulphisr, chlosin
axidized iron, which can be explained by interactiom with acidicwater and
subsequent evaporation. {Coating thicknesses are exaggeraied, cobours in
baith & and b are arbitrary. ) B Solls at each rover site have faur companents”.
At kpirith site, generally bright dust atthe surface is underlain by dark

the site af the

v came froan meteoriles, resulting ina
high albindance ol nickel. Wind has aipplaed
both rewer sites with the major components of
bright dust and dark basaltc sand',

i the wind interacts with the surfaceisa
o emarminesd ey Sullivan ef ", It is difficult
o meksire martian atmvsphen circulaton,
it dark and bright streaks dewrwind from
eraters indwcate wind directson. Seen from
arhit, the erater where Opporiunity landed
bad a bright streak i its southeast. Surface
alservations conlirm that the streak derives
from bright dust-sized particles, prohalshe
depasited from the air during a duse storm.
Tunes and ripples on Mars have been pre
dicted to consist of much coarser pamicles,
B T mode in sime, Ehan are driven along
the surface — with smaller particles I:n.mlg
Lofted into suspension by wind terbalenes',
Howsever, some ripphes ar Meridiant, inside
craters and pits, contain surface snd well
below the predicted threshald size. Theery

thenefore needs revising: near-surface wind

frogerant

Ruchy

O pord dind D Dok Lnallic gk

wirbulence i Jess elfective 2l suspending
particles than preclicted*.

A nearly uniferm elemental composition
showes that the bright dust is distributed
glohally by winds, But the source of the dust's
magneetism has remained elusive, On the hasis
of comipositional analvsis of dust captured on
miagnets, magnetite [ Fe,0, ) i now identified
an pesponsable’. Bvidently, the dust i a
mixture of hasalt and assdized minerals, but
the origin of the latter is unclear. Examining
the dust marphology would help, but the
rovers’ microscope |acks the mapnitication
o see micrometre-sized dust or its mineral
camponents 'I?nmmah.'l)r, WASA: Phoenix
lanwder, due for aunch in MK07, carnies both a
colour aptical microscope and an atomic
force microscope that will open up thess
migahin Vistas,

The cverall pierure i thar much of the mar-
taan warface comsists of valcanic soils and that
Mars i silpbur-rich, with a geachemistry —
like Mars’ locatzon — lyang between that of

—
o"-"'-"'-'""“ ‘ ,n-.u—x 1 3phe i p e

brasaltic suill {with grain sizcs up
fragmenis. Beddforms, such a ripphes, bave cnarse millinetre -4 med sand =
sl their surface which condaine magnetive, Al Orpporiumity s eiie, bright dust

i found in patches, but stherwise the soll s made up of haematie spherules
of their fragmenss, and dark bacaltic grains. Classs (biss hroken frons larger
ks ) arve alsn eccasionally found near the surface, aften with vesicles,
wihich are holes thar Eormed when gas was released frons the parent lava,
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Earth and of 1o, ene ol Jupiter's moons. Sul-
phwr and axadizing waters have reacted with
the hasaltic surtace, prsducing sulphages, iron
aides, and presumably a day or silica compa
nent that remains tn be characterized

Inideed, the larpest gap inour understanding,
of the martian srface s caused by the ahsence
of eomprehersive data on mineral chemistry
A0 far, maruments bave only seasured
elemenital shundanece or partial rancralogy
Froem spectra. MASAR Mars Scence Labara-
oy, slated for a 200%ar 2001 launch, will have
X rr\rdlrhzrnelnnpnlnllrv With definitive
mimeralogy, we should get ansvers to such
tantalizing quiestions as hav nmch of the sales
cone from evaporated seas, from meltwater
an the end of ko ages, or — like ancient acid
Tiarns — frorn prst reactions of voloanse gaas
with rrartsn rocks and soils, L]
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