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Why finding water on Mars matters

The latest Nasa findings make it reasonable to assume that some form of life could have sprung up on the planet

Prakash Chandra

Few events sinece the Apollo moomshots
have ignited so much interest as Nasa's
announcement confirming the discovery
of liquid water still flowing on Mars. *We
now know Mars was once a planet very
much like Earth with warm salty seas
and fresh water lakes,” Jim Green, Nasa's
planetary selenee director, announced on
Monday: This is a throwhack to mare than
a century and a quarter ago when Italian
astronomer, Glovanni Schiaparelli, elec-
trified the world by claiming that he spot-
ted “canali” (Italian for channels) on the
Red Planet. At that time, excitermnent over
the Suez Canal prompted a mistranslation
of "canall’ to ‘canals’, fuelling speculation
that intelligent life forms had built a sys-
tem of canals on Mars. It even inspired
HG Wells to write The War of the Worlds,
in 1898, and visions of ‘little green men’
began stalking the earth.

Solid sclence, however, backs the latest
findings. Nasa’s Mars Reconnaissance
Orbiter identified waterlogged salt mol-
ecules in the long ‘streaks’ seen flowing
downhill on Mars. Earlier; it was a puzzle
why these streaks materialised when it
is warmer and faded when it is cooler.

“Something is hydrating these salts, and
it appears to be these streaks that come
and go with the seasons,” said Lujendra
Ojha, who first proposed the theory that
Mars may have liquid salt water flowing
through it during summers.

Although the first spacecraft arriving
on Mars in the late 1960s and early 19705
found indications of flowing water on the
surface —canyons, dried river beds, and
lakes— seientists had to wait 1ill 2001 for
images from Nasa's Mars Global Sunrveyor
to detect proof. Even after that sclentists
believed Mars was too cold to have lig-
uid water — till last April, when Nasa's
Curiosity rover found out that the soil on
Mars was damp with liquid brine. Brine
lowers the freezing point of water and
this explains the salty streams on Mars.

This is in addition to the enormous
quantities of ice that lie beneath Mars’
poles. Heat a bucketful of soil from these
regions, and you get move than half a
bucket of liguid water. This buried frozen
water probably accumulated in winter
and sublimed inswmmer (iee doesn’t melt
into liguid water on Mars; instead it sub-
limes, or changes directly from solid to the
gasenlls state — much like ‘dry iee’ does
on Earth). The presence of so much water

(enough to deluge the planet if melted)
opens the door to an invaluable resource
for manned Mars missions: From serving
as a souree of fuel, drinking water;, and
oxyeen, to the landscaping of the Martian
surface for human settlement someday.
The latest findings make it reasonable
to assume that some form of life could
have sprung up on Mars. Meteorites from
Mars landing on Earth always hinted at
this possibility If seientists re-examine
the tell-tale hydrocarbon maolecules they
found on a meteorite that fell in the icy
Allan Hills of Antarctica in 1984, whose
Martian origins have been proven, we
may be in for more dramatie discoveries.
If flowing water carved the vast canyons
that characterise a good percentage of the
ragged Martian surface, many Martian
craters seem to have been produced by
impacting bodies originating from the
nearby asteroid belt. So it is quite possible
that the hydrocarbons in the Allan Hills
meteorite reached Mars from elsewhere,
Inother words, the microfossils within the
Allan Hills could be signatures of allen
life forms beyond Mars — somewhere out
in the far reaches of interstellar space.
FPrakash Chandri (s a science writer
The views expressed are personal
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27% deficit rainfall in state

Published on: Sep 30 2015 12:26AM

Bhanu P Lohumi
Tribune News Service
Shimla, September 29

The Southwest monsoons withdrew from Himachal along with northwestern states of Jammu and Kashmir, Uttarakhand, Punjab, Haryana,
Rajasthan and some parts of West Uttar Pradesh, West Madhaya Pradesh and Gujarat, with 27 per cent deficit rains.

The state received 612.7 mm rains from June 1 to September 29 against normal rainfall of 841.8 mm. All districts, except Una in Shivalik
foothills, had deficit rains. Una received 31 per cent excess rains (1,132.3 mm).

Mandi district received 906.7 mm (-17 per cent) followed by Hamirpur 931.3 mm (-14 per cent). The local MeT office said that variation of 20
per cent was considered normal.

Percentage wise, the lowest rainfall 145.7 mm was recorded in the district of Lahaul and Spiti which is 68 per cent deficit followed by Kinnaur
112. 1 mm (-58 per cent), Sirmaur 773.8 ( -48 per cent), Solan 759.1 mm (-24 per cent) and Bilaspur 703 mm (-20 per cent).

In 2014, the southwest monsoon withdrew from the Himachal on October 5 and cumulative rainfall during the last season was 521.8 mm,
which was 38 per cent less than the normal rainfall.

While in 2015, the deficit was 19 per cent in June, 21 per cent in July, 27 per cent in August and 48 per cent in September while cumulative
deficit was 27 per cent, Director of Shimla MeT station Manmohan Singh said.

http://www tribuneindia.com/article/news_print.aspx?story_id=139508&catid=94&mid=53 12
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During the past 12 years highest deficit of 46 per cent was recorded in 2004.

“The monsoon deficit would not have an adverse affect on kharif crop yield or production as the soil has sufficient moisture due to adequate
periodical rain during July and August,” sources in the state Agriculture Department said.

http://www tribuneindia.com/article/news_print.aspx?story_id=139508&catid=94&mid=53 2/2
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Central team to study distress
situation in Cauvery basin

BENGALURU/NEW DELHI: Sept 29, 2015, DHNS

The Centre on Monday decided to constitute a
high-level committee to assess the ground
situation on distress in both Karnataka and
Tamil Nadu.

The Cauvery Supervisory Committee (CSC),
chaired by Unlon Water Resources Secretary Shashi Shekhar, decided to
constitute a team under the leadership of Central Water Commission chairman
Ashwin Pandya and asked it to submit a report in two weeks after assessing the
ground situation of distress with detailed data.

A representative from the Indian Metrological Department, and one official from
Karnataka and Tamil Nadu will be in the team.

The CSC, which did not take any decision on releasing water from Karnataka to
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Tamil Nadu as demanded by the latter, also decided to meet again after getting the

report from the panel. Most Popular Stories now

“The team will collect more data about storage of water in reservoirs, standing Commented Emailed Viewed

crops, requirement of water for both drinking as well as irrigation purpose and rain
forecasts and study and prepare a report on kind of distress situation in both the
states. Based on the panel’s report, the CSC will take a decision on release of
water from Karnataka to Tamil Nadu,” a senior official told Deccan Herald.

While explaining the reasons to constitute the panel, the official said: “With both
the states claiming distress situation, the government has decided to constitute a
committee. As the committee will have officials from both the states, let them
collate all data and submit a report. Based on the report, the CSC will take a
decision”.

In the meeting, attended by Karnataka Chief Secretary Kaushik Mukherjee, Tamil

http://www .deccanherald.com/content/503475/central-team-study-distress-situation.html
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Nadu Chief Secretary K Gnanadesikan and Kerala Additional Chief Secretary V J |
Kurian, the Union Water Resources Secretary asked both Karnataka and Tamil
Nadu to cooperate on sharing of Cauvery waters as there is low storage in
reservoirs in both the states. He also requested them to handle the shortfall
situation collectively, the official said.

Photo Gallery

While refusing to release any water to Tamil Nadu, Mukherjee said that despite the
distress situation, it had ensured 82.24 tmcft of water by September 26.
DH News Service
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FLOW OF NEW KNOWLEDGE

The Wet Planet

What the discovery of liquid water on Mars means — for scientists, exploration missions,
the human race, and for the future attempts to colonise the Red Planet

AMITABHA GHOSH
SPECIAL TO THE

EXPRESS

THE DISCOVERY of liquid water on Mars
marksa major milestone inMartianScience,
Barely a couple of decades ago, Mars was be-
lieved to be a dry and desiccated planet that
once had flowing wateranda dense atmos-
phere, However, Mars lost its atmosphere 4
billion years ago — and with it, the atmaos-
pheric pressureon Mars was reduced toless
thana tenthofthe atmosphenc pressureon
Earth, making water chermicatly unstableon
the surface. Thus, liquid water is not stable
on the Martian surface at present — water
can be there either asiceor as water vapour.

The storyofwater on Mars unfolded over
the last 20 vears. When | worked onthe Mars
Pathhnder Missionin 1997 Mars waswidely
perceived by the scientific community tobe
devoid of water, Infact, there wasa near con-
sensus that the surface of Mars was com-
posed ofbasaltic lava fows, [ still remember
the first anabysis of a Martian rock ever, by
the Mars Pathfinder Mission, revealed the
composition to be different from basalt. The
composition was andesitic — [had crunched
the numbers, and had stayed up the nmghtal-
mostconvinced that [wasmakinga mistake,
In science, there are usually no Eureka mo-
ments — instead there is an overall feeling
that the observation does not make sense,
Le, it does not conform toexisting wisdom
and hence, might not be right.

In similar fashion, observations from
Mars by a flotilla of spacecraft: orbiters, lan-
ders and rovers, over a couple of decades,
have caompletely rewritten what we know
abour Mars today, including what we know
about water on Mars! The year was 2002:
Mars Odyssey, a NASA orbiter, had released
rmaps showing anabundance of hydrogen
around the South Pole of Mars. The hydro-
gen could potentially be in the form of wa-
ter — but that was just one hypothesis with
competing hypotheses stating that the hy-
drogencould be presentin aform other than
water. In five years, NASA launched the Mars
Phoenix mission, to specifically verify if hy-

The IndianEXP ed,

epaper editions

Dark, narrow streaks on Martianslopes such asthese at Hale Crater are inferred to be formed by seasonal flowof wateron
contemporary Mars. The streaks, called “recurring slope lineae” or RSL, are roughly the length of afootball field. The imaging
and topograp hical information in this processed, false-colour view come from the High Resolution Imaging Science
Experiment {HiRISE) cameraon NASA's Mars Reconnaissance Orbiter. Nas4

drogen present at the Martian South Pole
was indeed water ice. Phoenix landed on the
Martian South Pole in May 2008, and sur-
vived for about 150days. The robotic armsof
Phoenix scooped soil and ice from the sur-
face, heated the material ineight ovens, and
measured the composition of the gases with
amass spectrometer. As we discovered, this
act is not as ample when you are remotely
operating a spacecraft inextreme cold about
200 millwon miles away. The Phoenix mis-
sion established conclusively that the initial
discovery of hydrogen by Mars Odyssey in
2002 was indeed water ice. Hence, for the
first time in the history of Mars, NASA could
rmapout huge deposits ofice, largely concen-
trated around the South Pole.

The discovery of liquid water is equally,
if notmore significant, thanthe discovery of
ice. The discovery of liquid water below the
subsurface makes a human mission logist-
cally easier and cheaper, enhances chances
of lifeonMars, and provides a way to gener-
ate rocket fuel on Mars,

Imagine travelling to New York for six
ronths Imagine having tocarry all thewa-
ter that you would use. Now imagine travel-
ling to Mars, or about 20,000 times the dis-
tance to New York, for 3 years, and having to
carry all the water required from Earth.

30 September 2015
epaper, indianexpress, com/c/6718053

Imagine how much water would be required
to be transported over 200 million miles! If
the source of the liquid water in Monday's
announcement s notatmosphenc but sub-
surface, if there are sizeable reserves of wa-
ter under the ground, if this watercan be ex-
tracted in acost effective manner, we might
haveananswer to the water problem for po-
tential visitors for Earth. Avail ability of wa-
ter on Mars makes the journey logistically
easier and significantly cheaper.

Thediscovery ol water on Mars is signil-
tcant because life on Earth has been associ-
ated with water There is a very important
qualifrer: lifeon Earth is associated withwa-
ter, but water on Earth is not necessarily as-
sociated with life. Water on Mars does nat
necessariby imply that life exists on Mars —
but nevertheless, it does increase the possi-
bility of life. Life on Mars, assuming that it
mimics life on Earth, would presumably
need a host of factors to evolve and survive:
like protection from radiation.

Lastbut not the least, thelargestcost ofin-
terplanetary travel is the cost of escaping
Earth's gravity and the gravityof Mars. The dis-
coveryol water on Mars can help pave the way
for efficient conversion of the lquid water into
cxyen that can be used as rodket fuel for the
return trip. In fact, in the next Mars Rover

Mission tobe launched in 2020, NASA wil rest
outthe hirstexperiment thatwilltry toseparate
oxyveen fromwateron Mars — thistechnolozy
in future could be used to generate oxyzen
from Martian water. This oxygen could be used
for rocket fuel or for use by humans — again
causing the cost and complexity of a human
riission odmop very sigrficantly.

Will humans ever live on Mars? Of
course, they will. Ahundred years ago, when
Roald Amundsen and Robert Secolt raced o
reach the South Pole, the South Polewas per-
ceived as a treacherous and inhospitable
frontier. Today, McMurdo Station in
Antarctica supports more than 1,000 re-
searchers, who live in controlled environ-
ments throughout the vear In Mars, there 15
no reason humans cannot live in tempera-
ture- and pressure-controlled chambersthat
are shielded from radiaiion The key will be
to find resources on Mars that can be used
support humansduring their temporary stay
there. The discovery of liquid water, perhaps,
is a small steptowards this broader goal.

{Dr Ghosh leads Rover Operations on
Opportunity Rover as Chair of the Science
Operations Working Group of the NASA Mars
Exploration Rover Mission. Opportunity has
been troversing Mars for the last 11 yedars. )
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Flash flood in Tirumala hills kills eight
pilgrims

Hyderabad, Sept 29, 2015, DHNS

The toll in Sunday’s mishap of a flash flood in
the waterfalls above the Kapilathirtham temple
at the foot of the Tirumala hills rose to eight on
Monday as the police fished out one more body
from the tank beside the temple.

Incessant rainfall in the Tirumala hills over the past week had swelled all the check
dams and water tanks in the range, and subsequently led to a flash flood in the
twin waterfalls above the historic temple.

The weather had been sunny on Sunday afternoon, but heavy rain in the upper
levels of the Tirumala hill brought water cascading down at around 4:30 pm.

Several groups of pilgrims who went for bath and revelry in the waterfalls were
caught unawares when the flood waters descended on them. The torrent threw the

victims down with a thud into the holy tank, where some other devotees were take

http://www.deccanherald.com/content/503449/flash-flood-tirumala-hills-kills.html
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a holy dip. Temple priests and the devotees noticed them fall and alerted the local
authorities.

The first four deceased were identified as Venkatesh, Nikhil, Srikanth and
Thowheed — all local automobile mechanics. Two of the three more bodies fished

out late on Sunday were identified as those of Sachin and Varma Balaji. One
more body of an unknown person was fished out on Monday morning.
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Water utility to expand
dual pipeline network

WASTE CHECK Two new networks being laid just for treated water

Mallica Joshi
= mallicajoshi@hindustantimes.com

NEW DELHI: Planning to make
better use of the waste water it
treats, the Delhi Jal Board will
soon start expanding its dual
pipe network in the city.

The water utility treats waste
water to get 464 million gallons
of water every day. Of this, just
over 150 gallons is reused.

According to the new plans,
two new pipeline networks dedi-
cated to treated water are being
laid between Pappan Kalan and
Sector 3 in Dwarka and between
Ashoka Park and Sukhdev Vihar.

The treated water will pri-
marily be used in parks and
institutions. The pipeline net-
works are expected to become
functional by March next year
and will be used to distribute
20 million gallons of treated
water to primarily parks and
educational institutions for
non-drinking purposes.

The water utility already sup-
plies treated water to the Central
Public Works Department
through a pipeline between
Okhla and Bridge.

uThe aim is to stop wastage of potable water. RAJ K RAJ/HT PHOTO

The dual pipe system is the
name given toa system in which
where drinking and recycled
water is distributed in separate
pipelines. These systems arealso
called recycled water systems.

The aim is to stop the use of
potable water for non-drinking
purposes and add to the city’s
water supply to meet the increas-
ing water demand.

The Delhi Jal Board banned
the use of potable water for hor-
ticulture purposes last year. It
now insists that municipal bod-

ies use treated water for parks.
The use of ground water and
potable water has also been
prohibited in commercial car
washing, laundries and dyeing.

The water has been looking
at ways to increase the usage of
waste water and also improve
the quality of the treated water.
It has planned to set up decen-
tralised sewer treatment plants
at six locations in the city.

The treated water from these
plants will be used within the
colony itself.
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Water surprise on Mars

- Strongest evidence of flowing liquid found
G.S. Mudur

| bl i ]
A portion of the Martian surface, shot by Nasa's Mars Reconnaissance Orbiter, shows channels between
1 metre and 10 metres wide on a slope in the Hellas basin. (Reuters)
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Water surprise on Mars

New Delhi, Sept. 28: Scientists announced today that they had discovered the strongest
evidence to date that salt-laced liquid water flows down hill slopes on present-day Mars,
triggering fresh speculation about the chances of finding microbial life on the planet.

Using data from a US spacecraft orbiting the planet, scientists in the US and France have
detected features on Martian terrain that they say could be explained as the seasonal warm
flows of brine, or water impregnated with salts.

"Itis liquid water, but a thin film on the soil - it will be something like wet, salty sand with
moisture creeping down a slope," Scott Murchie, a planetary geologist at the Johns
Hopkins University Applied Physics Laboratory and a research team member, told The
Telegraph.

The scientists observed dark streaks that appeared to ebb and flow over time, darkening
and appearing to flow down steep slopes at several sites across the planet during their
warm season and fading during the cool season.

The streaks appear when temperatures rise above minus 23 degrees Celsius and
disappear when the temperatures fall.

Murchie and his colleagues, who analysed the streaks for five years, say they contain
hydrated salts that lower the freezing point of water.

"The salts, which we believe are perchlorate minerals, attract water and keep it liquid at
below freezing point," Murchie said. "We estimate the water on one of the slopes may be
enough to fill up a swimming pool, but spread as a thin film over thousands of square
metres."

Scientists say the new findings described today in the journal Nature Geoscience are
significant because Mars has long been viewed as a prime candidate among solar system
planets where conditions may have once existed to support at least microbial life.

"The big mystery is: where does this water come from?" Alfred McEwen, a senior scientist at
the Lunar and Planetary Laboratory at the University of Arizona, told this newspaper. "We
do not still understand the environment of Mars."

The discovery, some researchers speculate, is likely to boost the probability of finding
microbial life on Mars.

"This does not guarantee Mars is habitable near the surface or is in factinhabited (by
microbes), but these features do provide a focus for where to explore in the future,"
McEwen said.

The dark streaks were spotted in 2010 by Lujendra Ojha, then an undergraduate studentin
Arizona, in data sent back by an instrument aboard Nasa's Mars Reconnaissance Orbiter,
which has been orbiting Mars since 2006.
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Water surprise on Mars

Ojha himself appeared today to split hairs between salt-laced liquid water and briny liquid.
"We're not claiming that we found... evidence of liquid water. We found hydrated salts,"
Reuters quoted Ojha as saying. Nasa issued a news release headlined "...liquid water
flows on today's Mars", and John Grunsfeld, the associate administrator at Nasa's science
mission directorate, said: "It appears to confirm water - albeit briny - is flowing today on the
surface of Mars."

Ojha, who is now at the Georgia Institute of Technology in the US, said today in a media
release issued by Nasa: "We found the hydrated salts only when the seasonal features
were the widest, which suggests that the dark streaks themselves, or a process that forms
them, is the source of the hydration."

He added: "In either case, the detection of hydrated salts on these slopes means that water
plays a vital role in the formation of these streaks."

Until now, all discourse of water on Mars had centred on ancient water or frozen water that
make up the Martian ice caps. "The water we've seen is too salty to support microbial life,
but there may be other sources elsewhere on the planet," said Murchie.

The other members of the research team were from Nasa, the Southwest Research Institute
and the University of Nantes in France. Perchlorate salts had earlier been observed on
Mars. Nasa's Curiosity rover had found perchlorates in the soil and some scientists believe
that the Viking missions of the 1970s too detected signatures of these salts on the Martian
soil.
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