20 gully sites on Mars
with debris-flow deposits
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Ahmedabad: A doctoral stu-
dyv at TIT Gandhinagar (IIT
= (n) by a scien-
tist of the Phy-
sical Research
Laboratory
(PRL)has found
20 new sites on
Mars where
gullies - simi-
lar to water-
carved chan-
neis on Earth - have been fo-
und with debris-flow depo-
sits, While the study aims al
explaining these formations,
the findings also point to the
possible role of water initsli-
quid form in the formation of
the landform in the past.
Gullies are geological fea-
tures where the wateror mass
movement leaves behind a
gap through erosion of soil,
With the discovery of gullies
on Mars, especially after the
seientific missions to the red
planet inthe past 20 years, sci-
entists have been trying to un-
derstand their formation in
places where no flowing wa-
ter has been detected
Doctoral research by Ris.
hitosh Kumar Sinha, a scien-
tist with the Planetary Scien-
ces Divisionof the PRL, at [I'T-
Gn indicated that while 'acti-
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Ice sublimation, it is not cle
how the gullies were formed

ve' gullies today change sha-
pedue to movement of carbon
dioxide ice during seasonal
change, it would have been
water that caused these gulli-
es to form in the past few mil-
lion years,

The research titled ‘Glaci-
allandforms and gully forma-
tion on Mars' was carried out
under the guideship of Dr
Dwijesh Ray, associate profes.
sor at Planetary Sciences Di-
visionof PRL.
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‘Future missions can try to understand
the formation of gullies on Mars’

» Continued from P1

the point that there has

been a search for water
on the Martian surface. If the-
re was water there in the past,
wheredid it go? Did it evapora-
te or go subsurface? The Mars
Global Survevor in 2000 sho-
wed the gully formations on
Mars for the first time, and
thus began the quest to under-
stand whether it was formed
by water gushing down,” said
Sinha.

After water came the other
candidate carbon dioxide
ice, The sublimation process
— where the solid state direct-
ly converts into gaseous form
bypassing liquid form - with
ice causing the gas released
from the surface to cause de-
bris flow deposits may have
furthered the gully formation.

“In this context, the study
looked at the possible roles of
water and carbon dioxide in
the formation of these gullies.
The intriguing part was that
many of these gullies showed
signs of extension or change.
If we rule out water, the only
explanation that remains is
carbon dioxide. But only car-
bondioxidecannotexplainthe

r l “he research started from

-

The Mars Global Surveyor in 2000 showed gully formations on the
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planet for the first time, and thus began the quest to understand
whether it was formed by water gushing down

formation of theentire cluster
of gullies. Thus, one must take
into consideration the earlier
impact of water in the forma-
tion of these gullies,” said Sin-
ha. “However, the current
changes can be attributed to
carbon dioxide. Perhaps futu-
re missions can find water re-
sidues in the form of ice inthe
Martian gullies, providing us
the ultimate proof of water’s
presence and role.”

His study contributed to
the discovery of 20 different
gully formations on Mars
which was not reported earli-
er “For the first time, global
morphological analysisof gul-
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lies using high resolution ima-
ges from the Mars Reconnais-
sance Orbiter (MRO) was con-
ducted and 20 new sites with
evidence of debris-flow depo-
sits in Martian gullies were re-
ported,” said Sinha, adding
that previously only six sites
were known to have preserved
the morphological signatures
of debris-flow deposits.

These 20 sites are wide-
spread in the middle latitudes
of Mars and point to forma-
tion of debris flow similar to
what is found on Earth. Debris
flow is a rapid movement of a
concentrated mixture of sedi-
ment and organic matter cau-
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sed by gravity, quite similar to
a massive landslide. “But whi-
le such debris flows are known
to be caused by water, on Mars,
we need to infer the role of wa-
ter in its liquid form for the
same. The gullies formed by
debris-flow like processes do
not show any relationship
with the present-day carbon
dioxide ice sublimation pro-
cess. We must take into consi-
deration the potential flow of
water on Mars during the past
few million vears,” he added.

The research does not imp-
Iy that water was the only for-
ce, said Sinha, and there could
be other factors too, but the ro-
le of flowing water cannot be
ignored. He added that carbon
dioxide ice deposits alone can-
not explain all gullies. “The
outcome would be helpful in
finding a potential site for a
mission to Mars by India or
other countries. The current
rovers haveavisibilityof afew
metres. For further under-
standing of the formation of
gullies, the rovers must have a
range of 1-22metres sothat they
can look at the near-subsurfa-
ce of gullies,” said Sinha, ad-
ding that it would hold the key
to understanding water on
Mars.
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