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      About the ‘CRUX’

After the success of our monthly magazine The Crux of The Hindu and PIB, we are introducing a new and 
convenient product, to help the aspirants for various public services examinations. Today, the knowledge 
of the Current Affairs (Science and Technology) constitutes an indispensable tool for all the recruitment 
examinations. However, as per the examinations are concerned, it is quite tedious task to memorise each 
and every news. Moreover, every news as given in magazines and newspapers may or may not be relevant 
from exam perspective which forces the candidates to spend a quality time in extracting useful matter and 
framing notes. This problem of aspirants strikes our minds and made us to think for a sure shot solution as 
a result of which our experts have come out with the unique magazine of Science and Technology, Crux of 
Science and Technology.  This trimonthly convenient product is going to save our aspirants’ time. The whole 
concept of the CRUX is to provide you with a summary of the important news and current affairs, from an 
exam point of view. By reading the CRUX, you will be able to save your precious time and effort, as you get 
all the relevant matter in a summarized and convenient form. The Crux is particularly helpful for the Civil 
Services, Banking, SSC and other exams that have a current affairs section. The material is being provided in 
such a manner that it is helpful for both- objective and descriptive sections. Our aim is to help the candidates 
in their effort to get through the examinations. Your efforts and dedication inspire us to keep going. It is our 
sincere effort to make your journey easier.

Best Wishes
Editorial Board
Team Aspirant Forum

     Courtesy:
     The Hindu
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NASA plans to map Earth’s atmosphere
NASA is launching an airborne mission that will map 
the contours of the Earth’s atmosphere to discover how 
much pollution exists in the most remote corners of the 
planet and assess how the environment has changed as 
a result.
Pollutants emitted to the atmosphere are dispersed over 
the whole globe, but remote regions are cleaner, by fac-
tors of 1,000 or more, than areas near the continents, 
researchers said. The Atmospheric Tomography (ATom) 
mission is the first to survey the atmosphere over the 
oceans.
Scientists aboard NASA’s DC-8 flying laboratory will jour-
ney from the North Pole south over the Pacific Ocean to 
New Zealand and then across to the tip of South America 
and north up the Atlantic Ocean to Greenland.
“We’ve had many airborne measurements of the atmos-
phere over land, where most pollutants are emitted, but 
land is only a small fraction of the planet,” said Michael 
Prather, an atmospheric scientist and ATom’s deputy pro-
ject scientist at University of California Irvine.
“The oceans are where a lot of chemical reactions take 
place, and some of the least well-understood parts are 
hard to get to because they are so remote,” Prather said. 
“With ATom we’re going to measure a wide range of 
chemically distinct parts of the atmosphere over the most 
remote areas of the ocean that have not been measured 
before,” he said.
“Humans produce a lot of pollution, and it doesn’t just dis-
appear when it’s blown off the continents. It goes some-
where,” said atmospheric scientist Steve Wofsy, ATom 
principal investigator at Harvard University.“We want to 
understand the processes that do that and where and 
how long they take,” Wofsy said.
The team will use ATom’s collected data on the air’s 
chemical signatures to understand where pollutants origi-
nate, and where and how quickly these climate gases 
react chemically and eventually disappear from the at-
mosphere.
ATom is particularly interested in methane, ozone and 
airborne particles called black carbon, which have strong 
effects on climate and which all have both human and 
natural origins.
ATom’s first flight is planned for July 28, a round trip over 
the tropics between Palmdale, California and the equator. 
On July 31, the mission begins its around-the-world trip 

lasting 26 days.It is the first of four deployments that will 
take place over the next three years in different seasons.

Next month ISRO to launch weather 
satellite
India will launch a weather satellite next month with its 
heavy rocket, the geosynchronous satellite launch vehi-
cle (GSLV-Mk II), Indian space agency chief A.S. Kiran 
Kumar said in a meeting in Chennai. The Indian Space 
Research Organisation (ISRO) will launch INSAT-3DR 
next month with its GSLV rocket, said Dr Kiran Kumar. 
He was speaking at the Madras Institute of Technology 
Alumni Association meeting held in Chennai.
He also said ISRO is targeting to increase the number 
of its satellite and rocket launches from the current six-
eight per year to 12-18 per year. Vikram Sarabhai Space 
Centre (VSSC) director K. Sivan said that ISRO will also 
be launching ScatSat — a weather monitoring and fore-
casting satellite — with the polar satellite launch vehicle 
(PSLV).

Talking to reporters on the sidelines of the event, he said 
that the Indian satellite will be a co-passenger to an Al-
gerian satellite.
“Both the satellites will be put into different orbits. So the 
fourth stage/engine of the rocket will be switched off after 
ejecting ScatSat first. Then after a gap of around 30 min-
utes, the engine will be switched on and put the Algerian 
satellite into its intended orbit,” Sivan said. According to 
him, the year end is expected to see the launch of GSLV-
Mk-III with communication satellite GSAT 19 weighing 
around 3.2 ton — the heaviest satellite to be lifted by an 
Indian rocket from the Sriharikota rocket port in Andhra 
Pradesh.
Dr Sivan also said ISRO will soon be testing its scramjet 
or air breathing engine for use future use to power Indian 
rockets.

A 3D map of the universe and a handle 
on dark energy

SPACE
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Astronomers at the Sloan Digital Sky Survey have 
achieved an amazing feat of mapping the galaxies in the 
universe in a three-dimensional plot. They have used this 
to get a handle on how fast the universe is expanding.
Five years of observing the sky has yielded this enor-
mous map which comprises 1.2 million galaxies spread 
out over 650 cubic billion light years.
Using this map, the astronomers have obtained an esti-
mate of the rate of expansion of the universe, the best so 
far. Not just that, knowing the expansion rate better also 
gives a better handle on the so-called dark energy.
Observations of distant galaxies, made in 1998, revealed 
that the rate of expansion of the universe was increasing. 
This was completely unexpected, because while the uni-
verse had to expand as a result of the big bang, cosmolo-
gists thought this expansion would slow down due to the 
effect of gravitational attraction. Eventually, the accelera-
tion of the expansion was attributed to dark energy — a 
mysterious and hitherto unexplained factor. Some other 
observations pointed out that the attractive force was 
provided by not just the matter in the universe but a large 
amount of “dark matter,” too. It was this interplay between 
the attractive (retarding) effects of matter and dark matter 
on the one hand and the tearing apart (accelerating) ef-
fect of dark energy on the other hand that resulted in the 
speeding up of the universe’s expansion rate.
It is believed now, judging by the way these effects play 
out, that the amount of matter makes up just about 5 
per cent of the universe. The remaining, nearly 95 per 
cent consists of some amount of dark matter and a huge 
amount of dark energy.
While neither dark matter nor dark energy has been ob-
served or understood through experiments, major efforts 
are on to detect or measure these around the world. It is 
in this context that the present measurement by BOSS 
(Baryon Oscillation Spectrographic Survey) assumes 
significance.
The study made observations on the so-called Baryon 
Acoustic Oscillations — sound waves generated in the 
early universe from the big bang which happened about 
13.8 billion years ago. These waves got frozen about 
400,000 years after the big bang, and set up a length 
scale for measuring distances. This resulted in there be-
ing a slight preference in distance between two galax-
ies. This distance is known as the acoustic scale and has 
been measured before by observing the cosmic micro-
wave background.
What the astronomers at SDSS have done now is to cal-
culate the way this acoustic scale has increased since 

then, thereby getting a handle on the expansion rate of 
the universe and thereby an estimate of dark energy, 
based on popular theories. It must be pointed out, how-
ever, that while there is a large body of scientists who 
believe in the concept of dark energy, there is a small 
section that thinks that there must be an alternative ex-
planation.
More experiments to verify or dispute the existence of 
dark energy are in the pipeline across the world.

Deep canyons on Saturn’s moon
In a significant find, NASA’s Cassini spacecraft has dis-
covered deep, steep-sided canyons on Saturn’s largest 
moon Titan. These are flooded with liquid methane. The 
finding represents the first direct evidence of the pres-
ence of liquid-filled channels on Titan and could give sci-
entists insights into its origins and similar geologic pro-
cesses on the Earth.
Some canyons measure 240-570 metres from top to bot-
tom. The presence of such deep cuts in the landscape 
indicates that whatever process created them was active 
for a long time or eroded down much faster than other 
areas on Titan’s surface.
The researchers’ proposed scenarios include uplift of the 
terrain and changes in sea level, or perhaps both.
“What is clear is that any description of Titan’s geological 
evolution needs to be able to explain how the canyons 
got there,” he added in a paper appeared in the journal 
Geophysical Research Letters.
Earthly examples of both of these types of canyon-carv-
ing processes are found along the Colorado River in Ari-
zona.
An example of uplift powering erosion is the Grand Can-
yon where the terrain’s rising altitude caused the river to 
cut deeply downward into the landscape over the course 
of several million years.“Earth is warm and rocky, with 
rivers of water, while Titan is cold and icy, with rivers of 
methane. And yet it’s remarkable that we find such simi-
lar features on both worlds,” said Alex Hayes, a Cassini 
radar team associate at Cornell University in New York.
The researchers expect their continued work to produce 
a more comprehensive understanding of forces that have 
shaped the Saturnian moon’s landscape.

Mars rover finds buttes and mesas
NASA’s Curiosity rover has captured a 360-degree view 
of eroded mesas and buttes on Mars.
The rover used its Mast Camera (Mastcam) to capture 
dozens of component images of this scene on August 5 
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this year four years after landing inside Gale Crater, the 
US space agency said in a statement on Friday.
The mesas and buttes have a relatively flat foreground, 
part of a geological layer called the Murray formation, 
which formed from lakebed mud deposits.
The buttes and mesas rising above this surface are 
eroded remnants of ancient sandstone that originated 
when winds deposited sand after lower Mount Sharp had 
formed, the statement added.
Curiosity closely examined that layer — the Stimson for-
mation — during the first half of 2016 while crossing a 
feature called “Naukluft Plateau” between two exposures 
of the Murray formation.
The buttes and mesas of Murray Buttes are capped by 
material that is relatively resistant to erosion, just as is 
the case with many similarly shaped buttes and mesas 
on Earth. The informal naming honours Bruce Murray 
(1931–2013), a Caltech planetary scientist and director 
of NASA’s Jet Propulsion Laboratory, Pasadena, Califor-
nia.
A key goal is to learn how freshwater lake conditions, 
which would have been favourable for microbes billions 
of years ago if Mars has ever had life and then evolved 
into harsher, arid conditions much less suited to support-
ing life.

The mission is also monitoring the modern environment 
of Mars. These findings have been addressing high-pri-
ority goals for planetary science and further aid NASA’s 
preparations for a human mission to the Red Planet, 
NASA said. 
A comet breaks up
Using NASA’s Hubble space telescope, astronomers 
have captured the sharpest, most detailed observations 
of a comet breaking apart 108 million kilometres from 
Earth.Comet 332P was discovered in November 2010, 
after it surged in brightness and was spotted by two Jap-
anese astronomers.
In a series of images taken over three days in January 

2016, Hubble showed 25 fragments consisting of a mix-
ture of ice and dust that are drifting away from the comet 
at a pace equivalent to the walking speed of an adult, 
said lead researcher David Jewitt from University of Cali-
fornia, Los Angeles.
The images suggest that the roughly 4.5-billion-year-old 
comet, named 332P/Ikeya-Murakami, or comet 332P, 
may be spinning so fast that material is ejected from its 
surface.
The resulting debris is now scattered along a 4,828-km-
long trail, said the study published online inAstrophysical 
Journal Letters. These observations provide an insight 
into the volatile behaviour of comets as they approach the 
sun and begin to vapourise, unleashing powerful forces.
“We know that comets sometimes disintegrate, but we 
don’t know much about why or how,” Jewitt said.
“The trouble is that it happens quickly and without warn-
ing, so we don’t have much chance to get useful data. 
With Hubble’s fantastic resolution, not only do we see re-
ally tiny, faint bits of the comet, but we can watch them 
change from day to day. That has allowed us to make the 
best measurements ever obtained on such an object,” 
Jewitt noted.
The three-day observations show that the comet shards 
brighten and dim as icy patches on their surfaces rotate 
into and out of sunlight. They are separating at only a few 
kilometres per hour as they orbit the sun at more than 
80,467 kms per hour.
The comet is much smaller than astronomers thought, 
measuring only 1,600 feet across, about the length of five 
football fields.

A new technique to look for exomoons
The recent discovery of Proxima b, an exoplanet in our 
neighbouring star system, Proxima Centauri in the Alpha 
Centauri group, has fuelled popular interest in study-
ing new worlds. However, theoretical and observational 
study of exoplanets – planets orbiting stars other than 
the sun – is not new. Among the exoplanets discovered 
many cannot themselves support life. But it is expected 
that these could be surrounded by huge natural satellites 
having water and which are perhaps even habitable. This 
is a reason to look for such friendly “exomoons” as well 
as exoplanets.
SujanSengupta of Indian Institute of Astrophysics, Ben-
galuru, and Mark S. Marley of NASA Ames Research 
Centre, California, USA, have come up with a novel 
technique to detect the presence of exomoons using the 
variation in the polarization of light coming from the exo-
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planet. The research has been published in The Astro-
physical Journal.
Detecting an exomoon is not an easy task. It is – relative-
ly – easy to detect the exoplanets as they transit across 
the face of their star, by detecting the related variation 
in the intensity of the star’s light. With exomoons also, 
a similar method can be developed. This is because the 
scientists could study the dimming of that light as the 
exomoon transits the star. However, this would be a very 
faint signal.
A totally different approach, which depends on measur-
ing the polarization of the light from the exoplanet, has 
been developed by Sengupta and Marley. As they pro-
pose in an earlier paper, light from these exoplanets is 
likely to be linearly polarized. However, when integrated 
over a perfectly circular disc, this would cancel. There 
are two effects which would result in a non-zero value for 
the observed polarization – one, the oblateness resulting 
from the planet having a fast spinning motion and, two, if 
a exomoon should partially block the light of the exoplan-
et when transiting, thereby introducing an asymmetry. If 
the planet is spinning very fast, the first effect would be 
dominant, but even then the authors show that it is pos-
sible to measure the slight correction due to the effect of 
the exomoons’ transit.
As Dr. Sengupta puts it, “When a dark moon appears 
between the planet and the observer, it shadows a tiny 
part of the planetary surface. So, a part of the planetary 
surface is blocked to the observer. Therefore, the polari-
zation that arises due to scattering in that blocked out 
region is not added up to the net polarization. Hence, the 
final result is not exactly zero which should have been if 
there were no obstructions.”
This method offers a new way of detecting the exomoon 
– a fluctuation in the polarization of the observed light 
from the exoplanet. With this result, it becomes interest-
ing for earth based telescopes and even space based 
ones, like the James Webb Space Telescope, to evolve 
instruments having one more capacity to help in the hunt 
for new planets.

Aura discovers 39 unknown sources of 
sulphur dioxide
A sophisticated measuring instrument on board NASA’s 
Aura spacecraft has located 39 hitherto unreported 
sources of sulphur dioxide around the globe.
Sulphur dioxide is a toxic gas that is responsible for seri-
ous health consequences if inhaled and also contributes 
to acid rain. It is one of six air pollutants regulated by the 

U.S. Environmental Protection Agency.
Currently SO2levels globally, are monitored using ground-
based measurements and estimates of fuel usage. To do 
this in a comprehensive and accurate way, scientists and 
government agencies must first know the locations of the 
sources of these emissions.
The study which located the unreported sulphur dioxide 
sources was conducted by NASA, Environment and Cli-
mate Change Canada in Toronto and two universities. Dr 
Chris McLinden, an atmospheric scientist with Environ-
ment and Climate Change is the lead author of the study 
published recently inNatureGeosciences .
In the analysis of satellite data from 2005 to 2014, the 39 
newly discovered emission sources are clusters of coal-
burning power plants, smelters, oil and gas operations 
found notably in the Middle East, but also in Mexico and 
parts of Russia.
Summing up, the unreported and underreported sources 
account for about 12 per cent of all human-made emis-
sions of sulphur dioxide: a discrepancy that can have a 
large impact on regional air quality, according to DrM-
cLinden in an email to this Correspondent.
Also located by the research team are non-erupting vol-
canoes slowly leaking SO2throughout the year. This is 
the first time these sources were located and are 75 in 
number. Many volcanoes are in remote locations and 
were not monitored until this satellite-based research.
An improvement in the computer processing transformed 
raw satellite observations from the monitoring instrument 
on Aura spacecraft into precise estimates of sulphur diox-
ide concentrations, enabling accurate detection of smaller 
concentrations, including those emitted by anthropogenic 
sources such as oil-related activities and medium-sized 
power plants.
Tracing pollutants
Using a new computer program, the authors precisely 
detected SO2dispersed and diluted by winds. They then 
used accurate estimates of wind strength and direction 
derived from a satellite data-driven model to trace the 
pollutant back to the location of the source, and also to 
estimate how much SO2was emitted from the smoke 
stack.

NASA to explore asteroid Bennu during 
its close encounter with Earth
A near-Earth asteroid that is coming towards our planet 
after being dislodged by a gravitational pull can indeed 
strike us and cause massive destruction, but according 
to experts, it has a only a one in 2,700 chances of hitting.
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Such an event will not take place for 150 years and the 
people living in the year 2135 would know whether the 
asteroid named Bennu posed an actual threat to hit 
Earth, ABC News reported  . The OSIRIS-REx Mission, 
headed by NASA and the University of Arizona, plans to 
launch an unmanned spacecraft on September 8 in the 
efforts to reach Bennu in August 2018.
OSIRIS-REx will launch from Cape Canaveral, Florida, 
on an Atlas V 411 rocket.
It will orbit the Sun for a year and then use Earth’s gravi-
tational field to assist it on its way to Bennu.
In August 2018, OSIRIS-REx’s approach to Bennu will 
begin. It will use an array of small rocket thrusters to 
match the velocity of Bennu. The spacecraft will begin a 
detailed survey of the asteroid two months after slowing 
to encounter Bennu. After the selection of the final site, 
the spacecraft will briefly touch the surface of Bennu to 
retrieve a sample. The sampling arm will make contact 
with the surface for about five seconds, during which it 
will release a burst of nitrogen gas. This will cause rocks 
and surface material to be stirred up and captured in the 
sampler head.
In March 2021, the window for departure from the aster-
oid will open and OSIRIS-REx will begin its return journey 
to Earth, arriving two and a half years later in September 
2023.
The sample capsule will separate from the spacecraft 
and return to Earth.

Fishing contributes to climate change
The yummy fish delicacy on your plate is contributing sig-
nificantly to global warming and climate change.
Fisheries scientists of Central Institute of Fisheries Tech-
nology, Kochi, have estimated that fishery activities tak-
ing place on the Kerala coast adds 8.07 lakh tons of 
carbon dioxide to the atmosphere each year. Annually 
around 6.7 lakh tons of fish are caught and brought to the 
Kerala coast by the fleet of both mechanised and motor-
ised fishing vessels.
One ton of oil sardine, one of the most sought after fish 
variety in Kerala, when fished and brought to shore in a 
kerosene-fueled motorised vessel, would release 402 kg 
of carbon dioxide into the atmosphere. Carbon emissions 
would be lower for a mechanised vessel which uses die-
sel engine for the catch.
It has been estimated that such a vessel would release 
300 kg of carbon dioxide for every tone of sardine landed.
While a motorised Ring Seine unit would use 150 liters of 
kerosene for production of one tone of oil sardine land-

ing, the fuel consumption would be 112 liters per ton of 
fish landed in a mechanised vessel. The fuel consump-
tion would go up significantly when trawl nets are used.
While carrying out the assessment of the carbon footprint 
of the fisheries sector of the State, the scientists didn’t 
restrict themselves to the use of fossil fuel in the fishing 
vessels.
They approached the issue in a holistic manner and 
adopted Life Cycle Assessment (LCA) to quantify the 
scale and importance of emissions with the mechanised 
and motorised vessels.
Nearly 50 per cent of total fish that lands in Kerala coast 
are netted using Ring Seine. When it comes to sardine, 
over 90 per cent is caught using the ring seine, according 
to C.N. Ravisankar, director of the Institute.
The motorised fleets left higher environmental impacts 
due to the operational issues like the intensive use of 
kerosene as fuel by inefficient outboard engines. Howev-
er, mechanised ring seiners with inboard vessels, which 
were fired by diesel, went relatively soft on environment.
The assessment was carried out as part of a research 
project, green fishing systems for tropical seas, which 
was supported by the National Agricultural Science Fund.
Leela Edwin, the Head of the Fishing Technology Divi-
sion of the Institute, was the principal investigator of the 
project and Dhiju Das, a researcher of the Institute was 
also part of the project.
During the assessment, 10 environmental impact catego-
ries, namely abiotic depletion, acidification potential and 
eutrophication, global warming, human toxicity, marine 
aquatic eco-toxicity and stratospheric ozone depletion 
potentials were evaluated. The photo-oxidant formation 
potential and terrestrial eco-toxicity potential of the fish-
ery were also chosen to quantify the environmental im-
pacts associated with the activities.

‘Monotony was hardest part of Mars 
isolation experiment’
Six people who were isolated on a remote site in Hawaii 
for one year to help NASA plan for a mission to Mars 
emerged from their dome Sunday, happy to breathe fresh 
air and meet new people.
The team was based on the barren northern slope of the 
Mauna Loa volcano, and spent their time inside a dome 
36 feet in diameter and 20 feet tall.
The experiment shows that “a mission to Mars in the close 
future is realistic,” said French astrobiologist CyprienVer-
seux in a Periscope interview by organisers posted on 
Twitter. “The technical and psychological problems can 
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be overcome,” he said.
Video footage of the team as they emerged shows the 
three men and three women looking a bit bewildered as 
they met and posed for selfies with visitors and well-wish-
ers. Organisers gave them fresh fruit and vegetables.
The most challenging aspect of the experiment was the 
monotony — “we were always in the same place, always 
with the same people,” MrVerseux said.
His advice to new volunteers on a similar isolation experi-
ment: “Bring books.”
Another mission member, American Tristan Bassingth-
waighte, agreed, urging future participants to bring “lots 
of books.”
MrBassingthwaighte said that team members engaged in 
hobbies such as salsa dancing and playing the ukelele to 
stave off the boredom. “If you can work on something that 
is self-developmental...you will not go crazy,” he said.
Team members could venture outside only in spacesuits, 
and MrBassingthwaighte said that the “astronauts” re-
moved a vast amount of garbage from the flanks of the 
volcano in their excursions.
Quest for water
Christiane Heinicke from Germany said that her main ex-
periment was extracting water from the ground — and 
the volcanic soil on Mauna Loa is very similar in mineral 
composition to the Martian soil.
“You can actually get water from a ground that is seem-
ingly dry,” she told the organisers in a video also on Peri-
scope. “The implication is that you could get water from 
Mars.”
The crew also included a pilot, a doctor/journalist and a 
soil scientist. The dome was located in an abandoned 
quarry far from animals and vegetation. The team locked 
themselves in on August 28, 2015.
The men and women had their own small rooms, with 
space for a sleeping cot and desk, and spent their days 
eating food like powdered cheese and canned tuna.
The dome had composting toilets and showers, and was 
powered by solar energy. Team members had limited In-
ternet access.
NASA can currently send a robot to the Red Planet in 
eight months, but astronauts travelling to Mars face a trip 
lasting between one and three years.
Volunteers sought
NASA is studying how these long-term isolation scenari-
os play out on Earth — in a program called Hawaii Space 
Exploration Analog and Simulation (HI-SEAS) — before 
pressing on toward Mars, which the U.S. space agency 
hopes to reach sometime in the 2030s.

The first HI-SEAS experiment involved studies about 
cooking on Mars and was followed by a four-month and 
an eight-month cohabitation mission. Two more HI-SEAS 
missions are planned starting in January 2017 and 2018. 
Both are scheduled to last eight months, and organisers 
are already looking for volunteers.

ISRO flight-tests scramjet engine
The scramjet engine works on an “air breathing” philos-
ophy that reduces the amount of oxidiser to be carried 
along with the fuel, bringing down launch costs. Designed 
by the ISRO, it uses hydrogen as fuel and oxygen from 
the atmospheric air as the oxidiser.
“This experiment was conducted for a five-second dura-
tion at 20 km. To carry the engines, we used a special two 
stage-sounding rocket,” Dr. Sivan said. At the beginning 
of the five seconds, the engine’s entry was opened and 
fuel was injected, then the engine ignited automatically. 
The injection of fuel lasted for seven seconds. During this 
duration, the burning happened, the flames sustained. 
The result is exactly what we wanted,” Dr. Sivan said.
He said the experiment showed that the nation could de-
velop such crucial and complex technology “useful for 
future space transportation system either for launch vehi-
cles or even for aerospace planes.”
The scramjet engine technology when fully developed 
could even help bring down intercontinental travel time, 
according to Dr. Sivan.
“It could be used for launch vehicles [rockets], space 
planes – transportation, and missiles,” he said.

NASA new space mission aims at 
unveiling origin of life
The idea for a device that could unveil the origins of life in 
our solar system began with a Solo cup.
Next month, an invention inspired by that plastic, dis-
posable beverage cup will launch into space aboard the 
United States’ first robotic mission aimed at scooping up 
4.5 billion-year-old dust from an asteroid.
The $800 million NASA mission is called OSIRIS-REx, 
which stands for Origins, Spectral Interpretation, Re-
source Identification, Security-Regolith Explorer.
The unmanned spacecraft will travel to an asteroid near 
Earth called Bennu to collect space dust that may reveal 
how the materials necessary for life — such as carbon 
and ice — made their way to our planet.
“We seek samples that date back to the very dawn of our 
solar system,” said Dante Lauretta, OSIRIS-REx princi-
pal investigator with the University of Arizona, Tucson.
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Launching on September 8 atop an Atlas V rocket from 
Cape Canaveral Air Force Station in Florida, the 2,087 
kg sport utility vehicle-sized spaceship is set to embark 
on a multiyear mission, returning its bounty of space dirt 
in 2023.
The idea is not to land on the asteroid, but approach 
closely and “high-five” it for several seconds to gather 
some debris that can be studied more closely back on 
Earth. The problem is that in zero gravity, such a device 
could just scatter dust instead of collecting it.
So, years ago, Lockheed Martin engineer Jim Harris 
began practicing with a reverse-vacuum concept in his 
driveway.
He placed a plastic Solo cup — pierced with some stra-
tegically placed holes — with the rim facing down on 
the ground. Then he used an air compressor to blow air 
through the cup’s base. The dirt it spewed out through the 
holes was collected in an external container. Mr. Harris 
first called his creation Muucav, “vacuum” spelled back-
wards. But the final name is TAGSAM, an acronym for 
the Touch and Go Sample Acquisition Mechanism. 

Doppler radar to boost weather 
forecasting
In a bid to improve weather forecasting services, Indian 
Space Research Organisation has commissioned a Dop-
pler weather radar at the Vikram Sarabhai Space Centre 
(VSSC) here.
The C- band Polarimetric Doppler weather radar (C-
DWR) is the first of its kind in South India. Inaugurating 
the facility here, ISRO chairman A.S. Kiran Kumar said 
the data generated by the DWR would be shared with the 
India Meteorological Department to supplement its pre-
diction. It would be made available to researchers and 
other user agencies also. VSSC Director K.Sivan pre-
sided over the function. The only other C- DWR in the 
country is at Chirapunji. Two more units are coming up at 
Bhuj in Gujarat and Gopalpur in Odisha.
The DWR is expected to aid rainfall estimation and detect 
thunderstorm, cyclones and other severe weather events 
within a radius of 400 km. It has instruments to meas-
ure rainfall intensity, wind shear and velocity and locate a 
storm centre and the direction of a tornado or gust front.
Equipped with a parabolic dish antenna and a foam 
sandwich spherical radome, the radar is designed to im-
prove precision in long range weather forecasting and 
surveillance using the Doppler effect. It works by bounc-
ing a microwave signal off a target and analysing how the 

object’s motion has altered the frequency of the return 
signal.

ScatSat- 1 to help in predicting cyclones
India is set to acquire the capability for more accurate 
prediction and tracking of cyclones, with the launch of 
the ScatSat-1 satellite in September, ISRO chairman 
A.S.Kiran Kumar said  .
The indigenously developed weather forecasting satellite 
will be equipped with on board instruments to monitor sea 
surface winds and help predict the genesis of cyclones, 
he said while delivering the C.Karunakaran endowment 
lecture at the National Centre for Earth Science Studies 
(NCESS).
The primary payload of ScatSat-1 is a scatterometer to 
keep a watch on the speed and direction of ocean winds 
that indicate the formation and strengthening of cyclones.
Scheduled to launched by the PSLV- C35, the satellite is 
expected to replace Oceansat-2 which is out of service 
after completing its life span.
Mr.Kumar said the launch of the geostationary weather 
satellite Insat 3DR was also scheduled for next month. 
Insat- 3DR is a successor to the Insat 3d which failed 
after its launch aboard an Ariane rocket in 2013 and was 
subsequently restored.
Monitoring temperature
The satellite will have the capacity to monitor tempera-
ture and humidity and transmit 48 images per day.
Mr. Kumar said the development of the GISAT- 1 remote 
sensing satellite was under way.

‘India has only half the satellites it needs’
India’s space capacity of 34 working satellites is barely 
half of what the country needs and is severely limited to 
meet increasing demands from the Centre, States and 
businesses, A.S. Kiran Kumar, Chairman of the Indian 
Space Research Organisation, said here .
ISRO plans to put 12–18 satellites in space each year to 
meet this demand and also wants to be free to pursue 
higher technologies. Domestic industry should urgently 
step in to make satellites and launch vehicles, he told a 
gathering of Indian and overseas space supplies com-
panies.
He was inaugurating the fifth World Space Biz confer-
ence and Bangalore Space Expo organised with the 
Confederation of Indian Industry.
ISRO’s satellites for communication, earth observation 
and navigation can connect people, tell fisher folk where 
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to find fish; forecast crop yields, locate people or places; 
and help governments govern and plan projects.
Today, over 60 Central departments – compared to 15 
departments until recently – and all State governments 
were demanding satellite-based solutions for govern-
ance.
“We are very significantly short of capacity in space. 
Probably, we need at least double the number that we 
have today to give reasonable service,” Mr. Kiran Kumar 
said.
While industry already supplied small systems and com-
ponents for spacecraft and rockets, he said this was not 
adequate. ISRO was working out ways for itself, its com-
mercial arm — Antrix Corporation — and industry to pro-
vide practical solutions.
Antrix CMD Rakesh Sashibhushan said the aim is to get 
industry involved in turnkey satellite solutions and build-
ing of launch vehicles. Indian industry can reap the vast 
global opportunities worth $335 billion.
CII’s Deep Kapuria said he looked forward to having 
space-based traffic management and other spin-offs.
Space is exciting
At least three of ISRO’s overseas counterparts have 
floated interesting possibilities to be pursued jointly with 
India.
Jean-Yves Le Gall, President of French space agency 
CNES, said he looked forward to putting a ‘French eye’ 
on a Moon lander and rover of Indian start-up Team In-
dus. The city-based company is preparing to send a 600-
kg lunar craft by December 2017 as a shortlisted global 
Google Lunar mission contestant.
The French eye is a micro camera that will capture the 
Moon’s details up close.
The Swiss Space Centre which has earlier launched a 
tiny satellite on the PSLV has discussed with ISRO the 
possibility of jointly sending a small space craft to clear 
space debris. Its Director, Volker Gass says space debris 
is a nightmare for operators, and a cleaner satellite can 
burn expired spacecraft.
Four members from the Space Industry Association of 
Australia are exploring collaborations with ISRO, Indian 
Institute of Science and universities.
Six more small commercial satellites of foreign custom-
ers are slated to be launched this month-end along with 
the ocean data gleaning Scattsat-1. ISRO Chairman 
A.S.Kiran Kumar said Algerian satellites and three others 
would be launched on the PSLV.

Missing Philae spacecraft found on 

comet
With its legs poking out of a dark crevice on a speed-
ing comet many millions of kilometres away, the Philae 
spacecraft, missing since 2014 after a 10-year trip, has 
finally been found.
Scientists at the European Space Agency announced  
that they had located the lander, which touched down on 
Comet 67P/Churyumov-Gerasimenko on November 12, 
2014. The landing did not go as planned; the spacecraft 
bounced and flew for two hours, then lost touch with the 
agency three days later when its primary battery died and 
it went into hibernation. The lander briefly awoke in June 
2015 and again in July 2015, but hadn’t been heard from 
since. Its location had been unknown.
On September 30, the Rosetta orbiter is scheduled to 
make its final descent to the comet’s surface, which is 
about the length of Central Park. Just in time, photos tak-
en by the orbiter 2.7 kilometers away  revealed the main 
body of the missing lander, which is about the size of a 
washing machine, and two of its three legs.
Bounced on impact
The lander bounced upon impact when a thruster failed 
to fire, and two harpoons meant to anchor it to the sur-
face did not deploy. Scientists had narrowed its location 
down to an “area spanning a few tens of meters,” but the 
images available before Friday were in low resolution, 
and they showed several objects that might have been 
the lander.

ISRO eyes Venus mission
The ISRO is mulling over missions to Venus or an aster-
oid and is under discussions for these, apart from a sec-
ond mission to Mars, ISRO Chairman A.S. Kiran Kumar 
said .
ISRO also has a number of launches in the coming years 
including the Chandrayaan-2 and a joint mission with 
NASA, Mr. Kumar told a press conference. Following the 
successful launch of GSLV-F05, Mr. Kiran Kumar said 
ISRO plans to launch at least two GSLV Mark II missions 
every year.
‘Scientists confident’
Asked whether the space organisation is now comforta-
ble with the indigenous cryogenic upper stage, a complex 
system compared to solid and earth-storable liquid pro-
pellant rocket stages, S. Somanath, Director, Liquid Pro-
pulsion System Centre, ISRO, said the scientists were 
very confident about it.
“The indigenous cryogenic upper stage has settled into a 
system today. After the failure of the first stage, we identi-
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fied the problems, conducted very detailed analysis and 
studies. Lots of tests were done simulating actual condi-
tions, and they were very successful. We have mastered 
the technology,” Mr. Somanath said.
He said ISRO was developing another engine, C-25, 
that will be twice as powerful as the current one.

NASA-funded rocket solves cosmic 
mystery
Scientists have confirmed that some of the X-ray emis-
sions in our universe originate from a huge bubble of hot 
ionised gas enveloping our solar system, a finding that 
strengthens our understanding of the solar neighbour-
hood’s early history.
In the last century, humans realised that space is filled 
with types of light we can not see — from infrared sig-
nals released by hot stars and galaxies, to the cosmic 
microwave background that comes from every corner of 
the universe.
Some of this invisible light that fills space takes the form 
of X-rays, the source of which has been hotly debated 
over the past few decades.
Researchers from University of Miami in the U.S. con-
firmed some of the theories about where these X-rays 
come from, using data from NASA-funded DXL (Diffuse 
X-ray emission from the Local galaxy) rocket, which was 
launched in 2012.
The two known sources of X-ray emission are the solar 
wind, the sea of solar material that fills the solar sys-
tem, and the Local Hot Bubble, a theorised area of hot 
interstellar material that surrounds our solar system, re-
searchers said.
“We show that the X-ray contribution from the solar wind 
charge exchange is about forty per cent in the galac-
tic plane, and even less elsewhere,” said Massimiliano 
Galeazzi, an astrophysicist at the University of Miami in 
the U.S.
“So the rest of the X-rays must come from the Local Hot 
Bubble, proving that it exists,” said Mr. Galeazzi.
However, a new mystery has emerged.
DXL also measured some high-energy X-rays that could 
not possibly come from the solar wind or the Local Hot 
Bubble. “At higher energies, these sources contribute 
less than a quarter of the X-ray emission,” said lead au-
thor YouarajUprety, who was at University of Miami dur-
ing the research.
GSAT-11 to be launched in early 2017
GSAT-11, India’s advanced and heaviest communica-
tion spacecraft to date at 5,700 kg, is to be launched 

early next year on the European Ariane launch vehicle.
The high-throughput satellite with its multi-spot beam 
coverage of the country will be far superior to the older 
generation three-tonne INSAT/GSAT spacecraft.
GSAT-11 is designed to generate a bandwidth of more 
than 12 gbps primarily for users of Internet driven ser-
vices, VSAT operations and rural connectivity.
5 commercial satellites
Globally many operators are putting up such high 
throughput satellites for commercial use while ISRO is 
working on putting up five such in the near future.
Paris-based launch company Arianespace announced 
this latest order from old customer Indian Space Re-
search Organisation; GSAT-11 would be its 21st Indian 
spacecraft.
M. Annadurai, Director of ISRO Satellite Centre or ISAC, 
Bengaluru, said, “The satellite is getting integrated [at 
ISAC.]. We are targeting the first quarter of 2017 for its 
launch.”
This would be the first spacecraft to be integrated on 
ISRO’s new i-6k platform, he told The Hindu.
The INSAT/GSATs have not exceeded 3,400 kg; the last 
heaviest was GSAT-10 launched in 2012.
Also, ISRO’s newly readied medium-lift launcher can 
only lift satellites up to 2,000 kg. Arianespace quoted 
its Chairman and CEO StéphaneIsraël announcing the 
GSAT-11 contract along with five other global launch or-
ders.

World’s largest radio telescope begins 
operations
The world’s largest radio telescope began searching for 
signals from stars and galaxies and, perhaps, extrater-
restrial life  in a project demonstrating China’s rising am-
bitions in space and its pursuit of international scientific 
prestige.
Beijing has poured billions into such ambitious scientific 
projects as well as its military-backed space programme, 
which saw the launch of China’s second space station 
earlier this month.
Measuring 500-meters in diameter, the radio telescope 
is nestled in a natural basin within a stunning landscape 
of lush green karst formations in southern Guizhou Prov-
ince.
It took five years and $180 million to complete and sur-
passes that of the 300-meter Arecibo Observatory in 
Puerto Rico, a dish used in research on stars that led 
to a Nobel Prize. The official Xinhua News Agency said 
hundreds of astronomers and enthusiasts watched the 
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launch of the Aperture Spherical Telescope, or FAST, in the county of Pingtang.
Researchers quoted by state media said FAST would search for gravitational waves, detect radio emissions from 
stars and galaxies and listen for signs of intelligent extraterrestrial life. “The ultimate goal of FAST is to discover the 
laws of the development of the universe,” Qian Lei, an associate researcher with the National Astronomical Observa-
tories of the Chinese Aca demy of Sciences, told state broadcaster CCTV.
“In theory, if there is civilisation in outer space, the radio signal it sends will be similar to the signal we can receive 
when a pulsar [spinning neutron star] is approaching us,” Mr. Qian said.
Installation of the 4,450-panel structure, nicknamed Tianyan, or the Eye of Heaven, started in 2011 and was com-
pleted in July.
The telescope requires a radio silence within a five-km radius, resulting in the relocation of more than 8,000 people 
from their homes in eight villages to make way for the facility, state media said. Reports in August said the villagers 
would be compensated with cash or new homes from a budget of about $269 million from a poverty relief fund and 
bank loans.
China has also completed the construction of tourist facilities such as an observation deck on a nearby mountain, 
reports said.
Such facilities can be a draw for visitors — the one in Puerto Rico draws about 90,000 visitors and some 200 scien-
tists each year.

ISRO put 8 satellites in two orbits
The Indian Space Research Organisation (ISRO) launched a PSLV rocket from Sriharikota to put eight satellites into 
two different orbits.
Besides SCATSAT-1, a 371-kg satellite for weather studies, the ISRO also launched two satellites designed by Indian 
educational institutions (PISAT and PRATHAM), three commercial ones from Algeria (ALSAT-1B, 2B and 1N) and one 
each for Canada (NLS-19) and the United States (Pathfinder-1).
This has been the first mission of the PSLV to launch its payloads into two different orbits.
Weather forecasting
Soon after the launch, SCATSAT-1 was positioned at an altitude of 730 km in the polar sun synchronous orbit. The 
satellite, with a life of five years, would provide weather forecasting services through wind-vector products.

The 10-kg PRATHAM, designed by the IIT-Bombay, would estimate the total electron count with a resolution of 1km 
× 1km location grid.
The PISAT (5.25 kg), from PES University in Bengaluru, would explore remote sensing applications.
ALSAT-1B is an earth-observation satellite (103 kg), ALSAT-2B is a remote-sensing satellite (117 kg) and ALSAT-1N 
(7 kg) is a technology demonstrator.
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Kudankulam’s second reactor 
commences supply of electricity
 The second reactor of the Kudankulam Nuclear Power 
Project (KKNPP), which attained criticality on July 10 last 
month, crossed another milestone at 11.17 AM when the 
turbine of the 1,000 MWe unit was successfully synchro-
nised to the southern power grid situated at Abhisheka-
patti on the town’s outskirts. This marks the generation of 
electricity and its supply to the grid by the second reactor.
“We’re now transmitting 245 MWe power to the south-
ern grid from the second unit, which will be gradually 
increased in phases, after conducting mandatory tests 
stipulated by the Atomic Energy Regulatory Board,” 
KKNPP’s elated Site Director R.S. Sundar, who moni-
tored the syncing from the control room along with his 
senior colleagues.
The unit will be shut down for a mandatory inspection of 
the turbine generator after a few days of operation. Gen-
eration of power will be raised to 250 MWe, 500 MWe, 
750 MWe, 900 MWe and then 1,000 MWe, in stages. 
At every stage, tests will verify the technical parameters 
mandated by the AERB. Clearances from the regulator, 
based on the results, will take up to 2-3 weeks at each 
stage.
The Voda Voda Energo Reactor was constructed with 
Russian technical assistance.

‘Great moment’
“This is a great moment for Team KKNPP, which showed 
exemplary resolve in taking the reactors to this stage de-
spite many hurdles. We’re immensely satisfied with the 
performance of the reactors, turbines and other allied 
units as every section is functioning exceptionally well, 
along expected lines,” Mr. Sundar said.
Originally planned as a project to be completed in 60 
months from the ‘first pouring of concrete’ on March 31, 

2002, it took 11 years for the Nuclear Power Corpora-
tion of India Ltd. to reach criticality with the first reactor 
because of problems ranging from delays in the supply of 
components by the Russians to anti-KKNPP agitations.

Lighting up lives with wave currents
By tapping marine current energy, a team of scientists 
from the Chennai-based National Institute of Ocean 
Technology (NIOT), is attempting to light up the lives of 
people living in remote islands of India.
After successfully generating of electricity from its wave 
turbine deployed at near Rutland Island in Andaman, the 
scientists from the Energy and Fresh Water group of the 
Institute will soon start the fabrication of a 1 kW hydroki-
netic turbine.The turbine at near Rutland Island yielded 
300W power and lit up an array of bulbs, marking the 
beginning of a successful era in power generation.
The turbine was developed with off-grid applications in 
mind, like powering remote islands and coastal settle-
ments, where the only source of energy is diesel genera-
tors.Power from the renewable energy source like waves 
is clean and environment-friendly one. Now the focus is 
to scale up the capacity of the turbines, said Satheesh C. 
Shenoi, director of the Institute.
Islands like Andaman and Lakshadweep depend on die-
sel generators for electricity. Inside the mainland, remote 
areas such as Sundarbans are also looking for power 
sources. Marine energy can be a viable answer for the 
clean and green energy needs of these places, said 
Purnima Jalihal, Head of the group.
India in general has lower wave, current and wind climate 
compared to the northern latitudes and it is a challenge 
to design turbines suited for these conditions. A three-
bladed turbine was designed, fabricated and tested in a 
towing tank and in an open outfall channel at the North 
Chennai Thermal Power Station before being taken to 
Andaman, said Ms Jalihal in a communication.
The speed of the ocean current varied between 0.3 me-
tre per second and 3 metre per second at the site. The 
speed varies with seasons, climate and ocean depth.
The turbine fixed on a movable floating platform de-
signed for the open sea trials and positioned at a depth of 
two metres below the mean sea level. Solar photovoltaic 
panels were used to charge the battery for powering the 
instruments used in the system. Barring the alternator, all 
other components were indigenously designed and fab-
ricated, she said. The turbine has been successfully pro-
ducing 100 W since the day it was deployed and the pow-
er thus generated is enough to light a small household. 
The unit that was deployed at Andaman costs around ₹ 

ATOMIC ENERGY
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2 lakh and it’s the first such attempt in the country, Dr 
Jalihal said. Armed with the technological know-how and 
oceanographic aspects of ocean current turbines, the 
NIOT is planning to develop turbine of 1–5 kW capacity. 
For generating 1 kW power, at least three smaller turbine 
units would have to be deployed, she said.
It may take at least one decade for the units to become 
feasible for power generation needs of mainland. Howev-
er, they are ideal for far-off places like Andaman Islands 
which are geographically cut-off from the mainland, said 
Dr Shenoi.
 
LHC results negate existence of new 
particle at higher energies
A great “might have been” for the universe, or at least for 
the people who study it, disappeared on August 5.
In December, two teams of physicists working at CERN’s 
Large Hadron Collider reported that they might have 
seen traces of what could be a new fundamental con-
stituent of nature, an elementary particle that is not part 
of the Standard Model that has ruled particle physics for 
the last half-century.
A bump on a graph signalling excess pairs of gamma 
rays was most likely a statistical fluke, they said. But 
physicists have been holding their breath ever since.
If real, the new particle would have opened a crack be-
tween the known and the unknown, affording a glimpse 
of quantum secrets undreamed of even by Einstein. An-
swers to questions like why there is matter but not anti-
matter in the universe, or the identity of the mysterious 
dark matter that provides the gravitational glue in the 
cosmos. In the few months after the announcement, 500 
papers were written trying to interpret the meaning of the 
putative particle.
On August 5, physicists from the same two CERN teams 
reported that under the onslaught of more data, the pos-
sibility of a particle had melted away.
“We don’t see anything,” said Tiziano Camporesi of 
CERN, the European Organization for Nuclear Research 
and a spokesman for one of the detector teams known as 
CMS, on the eve of the announcement. “In fact, there is 
even a small deficit exactly at that point.”
His statement was echoed by a member of the compet-
ing team, known as ATLAS. James Beacham, of Ohio 
State University, said, “As it stands now, the bumplet has 
gone into a flatline.”
The new results were presented in Chicago at the Inter-
national Conference of High Energy Physics, ICHEP for 
short, by Bruno Lenzi of CERN for the ATLAS team, and 

Chiara Rovelli for their competitors named for their own 
detector called CMS, short for Compact Muon Solenoid.
The presentations were part of an outpouring of dozens 
of papers from the two teams on the results so far this 
year from the collider, all of them in general agreement 
with the Standard Model.
The non-result has further deepened an already deep 
mystery about the famous Higgs boson, which explains 
why other particles have mass, and whose discovery re-
sulted in showers of Champagne and Nobel Prizes four 
years ago.
The Higgs, one of the heaviest elementary particles 
known, weighs about 125 billion electron volts, in the 
units of mass and energy favoured by particle physi-
cists—about as much as an entire iodine atom. That, 
however, is way too light by a factor of trillions according 
to standard quantum calculations, physicists say, unless 
there is some new phenomenon, some new physics, ex-
erting its influence on the universe and keeping the Higgs 
mass from zooming to cataclysmic scales. That would 
mean new particles.
“We have seen the Higgs, we expect to see something 
else,” said Lisa Randall, a Harvard particle theorist who 
was not part of the CERN experiments. Hence, the ex-
citements over the December bump. Its mass, about 750 
billion electron volts, was in the range where something 
should happen.
“It would have been great if it was there,” Randall said. “It 
is the sort of thing they should be looking for if we want to 
understand the Higgs.” For a long time, the phenomenon 
physicists have thought would appear to save the day is 
a conjecture known as supersymmetry, which comes with 
the prediction of a whole new set of elementary particles, 
known as WIMPs, for weakly interacting massive parti-
cles, one of which could comprise the dark matter that is 
at the heart of cosmologists’ dreams.
But so far, WIMPs have not shown up either in the col-
lider or in underground experiments designed to detect 
wimps floating through space. Neither has evidence for 
an alternative idea that the universe has more than three 
dimensions of space.The Large Hadron Collider is ex-
pected to run for another 20 years. So, these could still 
be exciting times.
The CERN collider was built at a cost of some $10 bil-
lion, to speed protons around an 18-mile underground 
track at more than 99 percent of the speed of light, and 
smash them together with a combined energy of 14 tril-
lion electron volts, in search of new particles and forces 
of nature. The more energy they can pour into these col-
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lisions, microscopic samples of primordial fire, by virtue 
of Einstein’s equivalence of mass and energy, the more 
massive particles can come out of them. During its first 
two years of running the collider, hampered by electrical 
problems, ran at only half power but still managed to find 
the Higgs boson.

IceCube finds no sterile neutrinos
In a disappointment to theorists, neutrino physicists at 
the IceCube neutrino detector in Antarctica drew a blank 
in their search for a “sterile” neutrino. If discovered, this 
particle would have been a fourth type of neutrino and 
would have indicated the existence of new physics be-
yond the “standard model” of physics which predicts that 
there are only three varieties of neutrino. Also, it would 
have explained the mismatch between quantities of mat-
ter and antimatter in the universe, while giving a clue as 
to what forms dark matter.
After analysing about 100,000 events—a year’s data 
collected by the IceCube array of detectors at the South 
Pole—scientists failed to see evidence for such a weakly 
interacting fourth “flavour” of neutrino. The results were 
published on August 8, in Physical Review Letters.
It was, in fact, not just the theorists who were keen on 
seeing the sterile neutrino, so called because it does not 
interact with matter at all, except for gravity. Its presence 
was hinted at by experiments at Los Alamos National 
Laboratory in the 1990s and recently at the Daya Bay 
nuclear reactor facility in Hong Kong.
IceCube is a very sensitive detector consisting of a 5,160 
light sensitive detectors frozen in pristine ice stretch-
ing up to a cubic kilometre in the Antarctic. The location 
helps detection of neutrinos incident on the earth from 
the northern hemisphere. Of all particles incident on the 
earth here, only neutrinos are so weakly interacting that 
they do not get filtered by the intervening bulk of the earth 
before they reach the South Pole. Normally, neutrinos are 
detected by these sensors when they crash into a nucle-
us, releasing a flash of what is called blue Cerenkov light.
The sterile neutrino is even more difficult to detect and 
elusive than the ordinary neutrinos. The only way to de-
tect it is when it is in the process of changing into an-
other type of neutrino — electron neutrino, tau neutrino 
or muon neutrino.
The IceCube detector scanned the wide range of ener-
gies from 320 GeV to 20 TeV. In all this range, it failed to 
detect any indication of the sterile neutrino.
So, though it would have elegantly explained many ques-
tions in particle physics, the failure to obtain evidence for 
the sterile neutrino’s presence leaves physicists in the 

dark once more about, for instance, why neutrinos have 
such a small mass. It also leaves behind many open 
questions.

Novel materials to make fuel cells 
cheaper, more efficient
Researchers from Pune’s Indian Institute of Science 
Education and Research (IISER) and National Chemical 
Laboratory (NCL) have come one step closer to making 
fuel cells that are cheaper and more efficient. Two novel 
porous and crystalline hydrogen-bonded organic frame-
works (HOFs) that they synthesised could potentially be 
used as a proton exchange membrane in fuel cells.
Nafion, the proton exchange membrane in use currently, 
has major drawbacks in terms of applicability at a high 
temperature range or low humidity, high production costs 
and gas leakage issues.
The proton-conducting materials synthesised by the re-
searchers address one critical issue — achieving a high 
proton conduction value even at ambient conditions (low 
humidity of around 60 per cent and moderate tempera-
ture). The proton conduction value is greater at higher 
humidity. The results were published recently in the jour-
nal Angewandte Chemie.
“Among all known porous materials, this is the highest 
proton conduction value that has been reported at am-
bient conditions,” says Avishek Karmakar, a research 
scholar from IISER and the first author of the paper.
“Our materials have the potential to be used as a pro-
ton exchange membrane to improve the efficiency of fuel 
cells. The cost of fuel cells will become cheaper as it is 
easy to make the membrane,” says Dr. Sujit K. Ghosh of 
IISER, the corresponding author of the paper.
The HOFs are promising materials for gas separation 
and storage applications. However, they have not been 
used for fuel cell applications.
The team synthesised two organic compounds, and each 
compound has a proton donor site and a proton acceptor 
site. “The donor-acceptor complementarity is distributed 
throughout the hydrogen-bonded framework,” says Kar-
makar.
“The hydrogen bonding serves as a pathway for proton 
transfer from the donor site to the acceptor site. Water 
acts as a carrier and plays an important role. When hu-
midity is more the proton transfer becomes easy,” says 
Dr Ghosh. “At ambient conditions, the proton conductivity 
is much higher than other related materials. And at high 
humidity (95 per cent) the proton conductivity is compa-
rable to the best materials.”
The compounds are made of salt-like ionic materials 
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and improving on the water stability is a challenge. “Us-
ing crystal engineering we improved the water stability 
by increasing the hydrophobic nature of the compounds 
for real time applications in fuel cell industries,” says Dr 
Ghosh. Though the two compounds have different hydro-
phobic characteristics, proton conductivity was high in 
both the compounds even at low humidity.
Other applications
Additionally, the HOF compounds have the potential to 
remove greenhouse gases such as carbon dioxide. “Al-
though the compounds reported by us separate carbon 
dioxide from other gases like nitrogen, oxygen and hy-
drogen at low temperatures, we believe that such materi-
als, if designed systemically, can be used in industries to 
remove greenhouse gases,” Dr Ghosh says.

Anthropocene 2: Damage control 
measures
In theprevious columnon Anthropocene, it had been dis-
cussed how the huge rise of carbon dioxide and other 
greenhouse gases has led to global warming. The cur-
rent article highlights some of the remedial measures be-
ing taken, wherein fossil fuels can hopefully, and soon, 
be replaced by renewable and thus sustainable methods 
for energy production.
The main source of energy for all industrial and manufac-
turing processes during the last 250 years has been coal. 
Today, we produce about eight million tons of coal across 
the world, and burn it off as fuel. At this rate, all the coal 
in the world will be gone in 150 years. Besides solid coal, 
we also use liquid petroleum and natural gas as fuel for 
generating energy. We use up 70 million barrels of petro-
leum daily. The total amount of crude oil on earth today is 
about 1.7 trillion barrels, which, too, will be finished off in 
53 years. These three fossil fuels are ‘use it and lose it’ 
types, not renewable.
Burning these carbonaceous fuels has rapidly damaged 
the earth by increasing the levels of the resulting carbon 
dioxide (CO2) surrounding our earth. Carbon dioxide 
would not escape, being locked in by the gravity of the 
earth. And since it lets sunlight through to warm the earth, 
but does not release the warmth emitted by the earth, it 
bounces it back on us.
This greenhouse effect has rapidly warmed the earth and 
its atmosphere, slowly melting icebergs, raising sea lev-
els and endangering island populations.
This has led to what geologists have now declared as 
the start of a new epoch in earth’s history, a man-made 
one termed Anthropocene, thus ending Holocene. The 

danger is clear; what can we do about it? Having been 
shocked into realisation, we can think new, or even some 
time-tested, thoughts.
Scientists are thinking about several possibilities and, in 
fact, putting them into action. The first is to reduce (and 
totally forego) fossil fuels, and use what are termed re-
newable energy sources, also called sustainable energy 
sources. These are clean, produce no greenhouse gas-
es, consume no water and do not need large amounts of 
land. The very first successful step towards such reali-
sation was in helping the ozone layer heal: The amount 
of ozone in the atmosphere and stratosphere above the 
earth was getting depleted, thanks to the use of some 
gases (such as Freon) used as refrigerants. Ozone, 
which forms a layer above the earth, effectively absorbs 
ultraviolet radiation, which can harm life forms on earth 
through oxidation.
The ozone layer is thus a protective filter. But refriger-
ant gases, upon decomposition, react with and deplete 
the levels of ozone. Thanks to the Dutch Nobelist Paul 
Crutzen, who made us realize this harmful effect of Freon 
and similar gases, we have now replaced these gases by 
much safer ones, and the ozone layer is slowly turning 
back to normal levels.
We have also started replacing carbonaceous fuels by 
renewable and sustainable ones. One of them is the con-
version of the energy we receive from the sun into elec-
tricity.
Here, we use solar panels made up of materials that 
convert light into electricity (photo-voltaic cells, made of 
layers of silicon, gallium arsenide, cadmium telluride or 
other materials). Indeed, India is ranked number 1 in the 
world in utilising solar panels to generate electricity. We 
are generating over 8,000 MW of power across the coun-
try, with Rajasthan, Tamil Nadu and Gujarat in the lead.
This will grow more in the coming years. The second step 
is using wind energy through the use of wind turbines 
to generate electricity. Here, China leads the pack, pro-
ducing about 150,000 MW of power; India is second with 
25,000 MW. Here is an opportunity for Indian scientists 
and technologists to think of additional ways to green en-
ergy.

India to run short of high-tech minerals
India will be woefully short of critical minerals necessary 
for developing clean-energy applications, infrastructure 
for its solar mission and for manufacturing high-technol-
ogy products in the future. The country will be heavily 
dependent on China in the coming years to source these 
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materials for its manufacturing sector, says a report com-
missioned by the Department of Science and Technology.
The study, conducted by the think-tank Council on En-
ergy Environment and Water, identifies 12 minerals out of 
49 that were evaluated as ‘most critical’ for India’s manu-
facturing sector by 2030. These are beryllium, chromium, 
germanium, limestone, niobium, graphite, rare earths, 
rhenium, strontium, tantalum and zirconium. Other min-
erals like limestone and graphite, while currently abun-
dantly available in India, are deemed ‘critical’ because 
extractable resources could be scarce in the future.
For others, the report says, India is 100 per cent import-
dependent for seven out of 12 identified critical minerals 
and does not have any declared resources for them, ex-
cept light rare-earths (found along with monazite sands) 
and beryllium. Rare earths are a group of 17 minerals 
necessary for making everything from nuclear reactors to 
flat-screen televisions, and, China currently controls 94 
per cent of their global supply.
Firming up trade
India, therefore, will need to firm up diplomatic trade 
channels and long-term supply contracts, the authors of 
the report advise.
The researchers gauged future demand and possible 
shortage of the minerals by assuming that India’s manu-
facturing sector would mirror historical growth trends in 
developed countries. Almost a quarter of India’s GDP 
now comes from manufacturing, though this is currently 
dominated by low-value industries.
The pricey minerals are used in industries and sectors 
such as aerospace, automobiles, cameras, defence, en-
tertainment systems, laptops, medical imaging, nuclear 
energy, and smartphones, and, China is currently a lead-
ing global supplier for six out of the 12 mineral resources 
identified as critical for India by 2030.
Though India is endowed with vast mineral resources — 
it is among the top five nations with reserves of rare-earth 
minerals — its potential is untapped, the report observes. 
For instance, minerals and metals such as bismuth, 
cadmium, gallium, germanium, indium, molybdenum, 
rhenium, selenium and tin are generally recovered as a 
by-product during processing of primary ores (lead, zinc, 
copper, molybdenum and aluminum).
‘Lost opportunity’
“India has high production for these primary metals, yet 
no sign of by-product recovery [except tin] is evident so 
far. This is a lost opportunity, and demands suitable R&D 
interventions and policy support,” said Mr Vaibhav Gupta, 
Programme Lead, CEEW and lead author of the report.

Supplies of several key elements were also unlikely to 
substantially increase in the coming decades “unless 
there is some big technology breakthrough…it takes a lot 
to develop mines,” he pointed out.
The CEEW study comes on the heels of the National 
Mineral Exploration Policy, 2016 (NMEP).
Trio of high-energy telescopes spots slowest 
known magnetar
Astronomers have found evidence of a magnetar — 
magnetised neutron star — that spins much slower than 
the slowest of its kind known until now, which spin around 
once every 10 seconds.
The magnetar 1E 1613 — at the centre of RCW 103, the 
remains of a supernova explosion located about 9,000 
light years from Earth — rotates once every 24,000 sec-
onds (6.67 hours), the researchers found.
“The source exhibits properties of a highly magnetised 
neutron star, or magnetar, yet its deduced spin period 
is thousands of times longer than any pulsar ever ob-
served,” NASA said in a statement.
On June 22, 2016, an instrument aboard NASA’s Swift 
telescope captured the release of a short burst of X-rays 
from 1E 1613.
The Swift detection caught astronomers’ attention be-
cause the source exhibited intense, extremely rapid fluc-
tuations on a time scale of milliseconds, similar to other 
known magnetars.
These exotic objects possess the most powerful magnet-
ic fields in the universe — trillions of times that observed 
on the Sun — and can erupt with enormous amounts of 
energy.
Seeking to investigate further, a team of astronomers led 
by Nanda Rea of the University of Amsterdam quickly 
asked two other orbiting telescopes — NASA’s Chandra 
X-ray Observatory and Nuclear Spectroscopic Telescope 
Array, or NuSTAR — to follow up with observations.
New data from this trio of high-energy telescopes, and 
archival data from Chandra, Swift and European Space 
Agency’s XMM-Newton confirmed that 1E 1613 has the 
properties of a magnetar, making it only the 30{+t}{+h}
known, said a paper published online in the The Astro-
physical Journal Letters .
These properties include the relative amounts of X-rays 
produced at different energies and the way the neutron 
star cooled after the 2016 burst and another burst seen 
in 1999.
The source is rotating once every 6.67 hours, much slow-
er than the slowest magnetars known until now, which 
spin around once every 10 seconds.
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This would make it the slowest spinning neutron star ever 
detected, the researchers found. Astronomers expect 
that a single neutron star will spin quickly after its birth 
in the supernova explosion and will then slow down over 
time as it loses energy.

MIT scientists use terahertz waves to 
read closed books
Scientists, including one of Indian origin, have developed 
a new technology that can read the pages of a closed 
book, an advance that may help archaeologists look into 
antique books without touching them.
Researchers, including Ramesh Raskar from Massachu-
setts Institute of Technology (MIT) in the U.S, tested a 
prototype of the system on a stack of papers, each with 
one letter printed on it. The system was able to correctly 
identify the letters on the top nine sheets.
“The Metropolitan Museum in New York showed a lot of 
interest in this, because they want to, for example, look 
into some antique books that they don’t even want to 
touch,” said Barmak Heshmat, a research scientist at 
MIT.
He said that the system could be used to analyse any 
materials organised in thin layers, such as coatings on 
machine parts or pharmaceuticals.
Researchers from MIT and Georgia Institute of Technol-
ogy developed the algorithms that acquire images from 
individual sheets in stacks of paper, and interprets the 
often distorted or incomplete images as individual letters.
“A lot of websites have these letter certifications (captch-
as) to make sure you’re not a robot, and this algorithm 
can get through a lot of them,” said Mr. Heshmat.
The system uses terahertz radiation, the band of elec-
tromagnetic radiation between microwaves and infrared 
light, which has several advantages over other types of 
waves that can penetrate surfaces, such as X-rays or 
sound waves.
Terahertz frequency profiles can distinguish between ink 
and blank paper, in a way that X-rays can not, and has 
much better depth resolution than ultrasound.
The system exploits the fact that between the pages of a 
book tiny air pockets are trapped about 20 micrometres 
deep.
The difference in refractive index — the degree to which 
they bend light — between the air and the paper means 
that the boundary between the two will reflect terahertz 
radiation back to a detector.
In the new system, a standard terahertz camera emits 
ultrashort bursts of radiation, and the camera’s built-in 

sensor detects their reflections.
From the reflections’ time of arrival, the algorithm can 
gauge the distance to the individual pages of the book.
The study was published in the journal Nature Commu-
nications .

Scientists track Earth’s nuclear 
resources
The amount of nuclear fuel and radioactive power re-
maining inside the Earth may be calculated by 2025, 
which can help estimate how long this fuel will last, sci-
entists say.
Earth requires fuel to drive plate tectonics, volcanoes and 
its magnetic field. Like a hybrid car, Earth taps two sourc-
es of energy to run its engine: primordial energy from as-
sembling the planet and nuclear energy from the heat 
produced during natural radioactive decay.
Scientists have developed numerous models to predict 
how much fuel remains inside Earth to drive its engines 
— and estimates vary widely — but the true amount re-
mains unknown.
A team from the University of Maryland in the U.S., 
Charles University in Prague and the Chinese Academy 
of Geological Sciences, now claims it will be able to de-
termine by 2025 how much nuclear fuel and radioactive 
power remain in the Earth’s tank. 

‘India wastes 15-20% of its renewable 
energy’
The natural variations in wind and solar energy, and lack 
of adequate electricity storage facilities, result in about 
15-20 per cent of all renewable energy generated in India 
going waste, according to a top official in Panasonic In-
dia’s energy division.
Grid management
“On average, if 24 hours is the potential for electricity 
generation, then you can easily say that 15-20 per cent is 
wasted because the grid can’t manage the kind of varia-
tion in the electricity sourced from wind and solar genera-
tion,” Atul Arya, Head, Energy Systems, Panasonic India 
toldThe Hindu .
The variability of generation from renewable sources — 
where wind changes direction and speed on an hourly 
basis and solar intensity can vary by the minute — is not 
that big a problem if renewable energy forms a small pro-
portion of the overall grid, as it does currently in the na-
tional grid, Mr. Arya said.
“But if you look at state-specific grids, then the picture 
changes,” he added. “For example, percentage-wise, 
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wind is pretty high in the Tamil Nadu grid and that is cre-
ating problems for them.
“With wind changing its speed and direction, it becomes 
horrible from a grid stability point of view.”
Discarding power
The typical strategy in India at the moment, Mr. Arya said, 
is to simply discard the unstable power without letting it 
ever enter the grid.
“So you are generating but not using it in the grid,” he 
said. “It gets wasted. Electricity is something you either 
use immediately, or you cannot use it at all.”
That’s where storage technology comes in.
Storage technology can ensure that no matter the wind 
or solar generation, what you get out of the generation-
cum-storage unit is a uniform output, “which is great for 
the grid”, according to Mr. Arya.
Battery technology
As far as battery technology goes, lithium-ion batteries 
— the kind used in cellphones — have emerged as the 
technology of choice since they outperform all the other 
competing technologies in terms of size, capacity, effi-
ciency, and environmental impact.
“Lithium-ion does not seem to be going (away) in the next 
decade,” Mr. Arya said.
“And if you include the fact that even electric cars use 
that battery, then you can expect greater R&D and invest-
ment in this technology in the future.”
The current NDA government at the Centre has been 
pushing hard for renewable energy since it came to pow-
er, but is still moving relatively slowly on storage technol-
ogies, something that a few policy decisions could rectify, 
according to Mr. Arya.
“There is realisation in the government and the ministries 
in understanding the subject, but yes, it is quite new,” he 
said. “Maybe it will still take some time” for government 
policy to gain traction.
Tax sops
Apart from announcing tax incentives for storage technol-
ogy manufacturing, such as is being done for the IT sec-
tor, other steps like viability-gap funding can also boost 
the sector.
“The government currently only recognises gas-based 
plants as the service providers to boost generation when-
ever it falls short of demand,” Mr. Arya said.
“But it doesn’t recognise energy storage for this pur-
pose, something that is already happening in the western 
world.”

Novel materials to make fuel cells 
cheaper, more efficient

Researchers from Pune’s Indian Institute of Science 
Education and Research (IISER) and National Chemical 
Laboratory (NCL) have come one step closer to making 
fuel cells that are cheaper and more efficient. Two novel 
porous and crystalline hydrogen-bonded organic frame-
works (HOFs) that they synthesised could potentially be 
used as a proton exchange membrane in fuel cells.
Nafion, the proton exchange membrane in use currently, 
has major drawbacks in terms of applicability at a high 
temperature range or low humidity, high production costs 
and gas leakage issues.
The proton-conducting materials synthesised by the re-
searchers address one critical issue — achieving a high 
proton conduction value even at ambient conditions (low 
humidity of around 60 per cent and moderate tempera-
ture). The proton conduction value is greater at higher 
humidity. The results were published recently in the jour-
nal Angewandte Chemie.
“Among all known porous materials, this is the highest 
proton conduction value that has been reported at am-
bient conditions,” says Avishek Karmakar, a research 
scholar from IISER and the first author of the paper.
“Our materials have the potential to be used as a pro-
ton exchange membrane to improve the efficiency of fuel 
cells. The cost of fuel cells will become cheaper as it is 
easy to make the membrane,” says Dr. Sujit K. Ghosh of 
IISER, the corresponding author of the paper .
The HOFs are promising materials for gas separation 
and storage applications. However, they have not been 
used for fuel cell applications.
The team synthesised two organic compounds, and each 
compound has a proton donor site and a proton acceptor 
site. “The donor-acceptor complementarity is distributed 
throughout the hydrogen-bonded framework,” says Kar-
makar.
“The hydrogen bonding serves as a pathway for proton 
transfer from the donor site to the acceptor site. Water 
acts as a carrier and plays an important role. When hu-
midity is more the proton transfer becomes easy,” says 
Dr. Ghosh. “At ambient conditions, the proton conduc-
tivity is much higher than other related materials. And 
at high humidity (95 per cent) the proton conductivity is 
comparable to the best materials.”
The compounds are made of salt-like ionic materials 
and improving on the water stability is a challenge. “Us-
ing crystal engineering we improved the water stability 
by increasing the hydrophobic nature of the compounds 
for real time applications in fuel cell industries,” says Dr. 
Ghosh. Though the two compounds have different hydro-
phobic characteristics, proton conductivity was high in 
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both the compounds even at low humidity.
Other applications
Additionally, the HOF compounds have the potential to remove greenhouse gases such as carbon dioxide. “Although 
the compounds reported by us separate carbon dioxide from other gases like nitrogen, oxygen and hydrogen at low 
temperatures, we believe that such materials, if designed systemically, can be used in industries to remove green-
house gases,” Dr. Ghosh says.
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A plant that makes a cameo appearance 
when the rain subsides
Plant taxonomists have found a new species of mycohet-
erotrophic plant in the Idukki forests of Kerala. The plant 
species makes a cameo appearance after a heavy spell 
of monsoon showers.
The species has been named Thismia sahyadricaand it 
is the first report from the mainland of India, according to 
scientists.
A mycoheterotrophic plant is the one that depends on 
mycorrhizal fungus, with which it establishes a symbiotic 
relationship, for carbon and nutrient supply. The plants 
resort to parasitism as they lack chlorophyll and cannot 
produce food on their own through photosynthesis.
It was during a floristic exploration in the Idukki district of 
Kerala, which falls under the Anamalai phyto-geographi-
cal region of Western Ghats, that the scientists stumbled 
upon the species. “It was found surviving in the humus-
rich soil of medium elevation evergreen forests,” said P. 
Sujanapal, a plant taxonomist of the Kerala Forest Re-
search Institute (KFRI), Peechi, Thrissur.
The exploration team, which consisted of A.J. Robi of the 
Department of Botany, Bishop Abraham Memorial Col-
lege, Pathanamthitta, and K.J. Dantas and M. Sumod of 
the KFRI, counted 35 flowering individual plants within 
one sq.km area of the forest. The researchers say that 
phylogenic studies related to the evolutionary and phyto-
geographical affinities of the species with its cousins in 
other parts of the world needs to be carried out as its 
major distribution is found in the East Asian region of Asia 
and other continents.
Though the new species has similarities to the Thismia 
rodwayi of Australia and New Zealand in general habit 
and flowers, it stands out with its long stem, obconical 
shape and colour of the perianth tube. According to the 
researchers, the newly described species is a non-photo-
synthetic ephemeral, which emerges briefly to flower and 
fruit after a period of heavy showers during the monsoon, 
especially in the months of June and July.
“Observations on the microhabitat and distribution pattern 
indicated that the new taxon is restricted to undisturbed 
and morphologically highly unique, humus-rich soil sub-
stratum under the dense shade of evergreen forests with 

associations of macro and micro biota”.
Little is known about its habitat, distribution, reproduc-
tive biology and lifecycle. A detailed ecological evaluation 
is essential for understanding the structure and associa-
tions of the plants with its complex ecosystem, says Dr 
Sujanapal.
The plant has qualified to be included in the Critically En-
dangered category of the IUCN Red List Categories and 
Criteria of endangered flora and fauna.

Ozone layer over Antarctic shows signs 
of healing
Atmospheric scientists have seen signs of the mending 
of the ozone hole above the Antarctic. Susan Solomon 
and co-workers report, in an article/ that this healing is a 
direct result of the curb on the release of chlorofluorocar-
bons following from the Montreal protocol of 1987.
The ozone hole is a region of depleted layers of ozone 
above the Antarctic region, whose creation is linked to 
increased cases of skin cancer. Depletion of ozone is due 
to many factors, the most dominant of which is the re-
lease of chlorine from CFCs (Chlorofluorocarbons) which 
destroys the ozone. CFCs are released by products such 
as hairsprays, old refrigerators, etc. and the decision tak-
en by all countries in the Montreal protocol to ban prod-
ucts that release CFCs has been effective.
There are three stages in the ozone recovery process, as 
the researchers write in the Science paper: (a) reduced 
rate of decline (b) levelling off of the depletion and last (c) 
ozone increase linked to reduction of the levels of CFCs. 
And the scientists had observed the third stage of recov-
ery.
Typically, depletion of ozone becomes significant in Sep-
tember and peaks in October. So the measure of the 
“ozone hole” in September is a marker of the extent of 
ozone depletion. After observing the layer since 2000, the 
researchers observe “fingerprints of September healing” 
though the decreases in the areal extent of the ozone 
hole and increase in the ozone column amounts.
The team has found that the ozone hole has shrunk by 
more than four million square kilometres since 2000. This 
is the year when ozone depletion was at its peak. They 
also determine by comparing with a simulation that this 
healing is due to the reduction of chloroflourocarbons in 
the atmosphere.
In addition, and throwing doubts in the theory of healing, 
there is an observed peak in the size of the ozone hole in 
2015. The scientists attribute this to a volcanic eruption 
that took place that year.This result is remarkable in more 
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ways than one. Of course, the shrinking of the ozone hole 
and its role in the incidence of skin cancer is the most 
striking inference. Also remarkable is the way all nations 
cooperated in reducing their CFC emissions.
This has however been a fairly slow process of healing, 
slower than expected. “The Montreal protocol to ban the 
use of CFCs was implemented more than 37 years ago. 
Many people expected the ozone hole to heal quickly. 
This has not happened because of the long residence 
time of CFCs in the atmosphere and the role of natural 
processes such as El Nino and volcanic eruptions,” says 
J. Srinivasan, professor at the Centre for Atmospheric 
and Ocean Sciences and head of Divecha Centre for Cli-
mate Change, Bengaluru, in an email to this correspond-
ent.
This comment is significant because it draws to attention 
to the other, much-debated issue: that of climate change 
and its primary causative agent, excessive emission of 
carbon dioxide. Like CFCs, carbon dioxide is also an in-
ert gas which has a long residence time. As in the case of 
climate change, the ozone depletion process and control-
ling CFCs was also debated vigorously. However, unlike 
the climate change debate, global leaders agreed to cut 
their manufacture and use of CFC releasing products, 
which now has had a positive effect on the ozone hole.
“The Montreal protocol showed us how the leaders of the 
world can work together to prevent an environmental dis-
aster. We all hope that a similar spirit of cooperation will 
be seen to reduce carbon dioxide emissions in order to 
prevent global warming,” adds Dr Srinivasan.

The dipole factor in summer monsoon 
rainfall
The Indian summer monsoon rainfall is influenced by a 
system of oscillating sea surface temperatures known as 
the Indian Ocean Dipole (IOD) in which the western In-
dian Ocean becomes alternately warmer and then colder 
than the eastern part of the ocean. While the existence 
of three types of IOD is well known, a recent study pub-
lished in the journal Natural Hazards attempts to deter-
mine the effects on monsoon rainfall of each of the three 
types. A positive IOD occurs when the sea surface tem-
peratures are greater than normal in the Arabian Sea and 
less than normal in the tropical eastern Indian Ocean. 
When the reverse is the case, a negative IOD is said to 
have developed.
A positive IOD leads to greater monsoon rainfall and 
more active (above normal rainfall) monsoon days while 
negative IOD leads to less rainfall and more monsoon 

break days (no rainfall).
The study aims to determine the role of the positive phase 
of the three IODs on summer monsoon rainfall. The three 
types are: normal IOD, early IOD and prolonged IOD. 
The study finds that an early IOD, which peaks in the 
mid-monsoon months (July and August), plays a signifi-
cant role in enhancing monsoon rainfall even though its 
intensity is medium compared to other IODs.
Dr Ramesh Kumar, Chief Scientist and Coordinator Ac-
SIR, Physical Oceanography Division, National Institute 
of Oceanography, Goa, who is the lead author of the pa-
per noted in an email to this Correspondent: “The point 
we want to stress is that the early IOD peaks in the peak 
monsoon months (July and August) and thus plays a vital 
role in the monsoon rainfall over the Indian subcontinent. 
The normal IOD and prolonged IOD peak in September, 
October, November and hence play a lesser role in the 
monsoon rainfall.”

IIT Madras develops optical system to 
detect and monitor algal bloom
An integrated optical system capable of detecting and 
monitoring algal (or phytoplankton) blooms both spa-
tially and temporally in coastal and open ocean waters 
has been developed by a team of researchers at the 
Indian Institute of Technology (IIT), Madras. Very soon, 
the Hyderabad-based Indian National Centre for Ocean 
Information Services (INCOIS) will begin using the opti-
cal system for detecting and monitoring algal blooms in 
ocean waters surrounding India. INCOIS is currently in 
the process of making the system operational.
Phytoplanktons are the base of the aquatic food web, 
providing food and shelter for different organisms includ-
ing fish. Along with other parameters, phytoplankton bio-
mass (algal blooms) tends to behave as potential zones 
of fish aggregation. So identifying such algal blooms in 
real time using satellite data will greatly benefit the fishing 
community to zero in on fertile fishing locations.
The optical system provides an array of optical parame-
ters and spatial information regarding algal bloom density 
(chlorophyll) and their causative algal species that are 
commonly seen in coastal and oceanic waters around In-
dia, particularly in the Arabian Sea. 
“A few field-based techniques are available for studying 
algal blooms. But those techniques are limited in time 
and space besides being labour intensive, time-consum-
ing and expensive, and hence they cannot be used for 
monitoring large water bodies. ISRO’s Oceansat-2 satel-
lite launched in 2009 can cover larger areas and provide 
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global ocean colour observations,” says Prof. Palanisamy 
Shanmugam, the senior author of the paper from the De-
partment of Ocean Engineering, IIT Madras.
The optical-detection system developed by Prof. Shan-
mugam and his team uses the ocean colour satellite data, 
in situ measurements and underwater light field data col-
lected from the field to provide algal species-specific in-
formation required for their monitoring and assessment.
Unlike the blooms that are found on the surface of wa-
ter bodies, observing and monitoring subsurface blooms 
is particularly challenging. Conventional techniques fail 
when it comes to monitoring subsurface algal blooms. 
Though the optical-detection system was tested only 
to detect blooms from near surface waters, Prof. Shan-
mugam is confident that the optical system is capable 
of detecting and classifying blooms present under water. 
“We have not tested to what depth the optical system can 
be used. We are planning to carry out this study soon,” 
he says. “We have tested and validated the results of this 
optical system with in situ measurements of the three al-
gal blooms collected from the ocean waters. The average 
accuracy of our optical system which was developed in 
2015 is over 85 per cent,” he says. 
The uncertainty in accurately identifying the blooms was 
primarily due to lack of distinctive water colour, and ab-
sence of unique spectral features (in the backscattering 
coefficients caused by cases of less photosynthetic or-
ganisms), fluorescence and chlorophyll signatures asso-
ciated with the bloom species.
The water colour is determined by particulate matter and 
dissolved substances in water, while fluorescence is to 
do with the light energy that gets absorbed by algae and 
reemitted as fluorescence at a longer wavelength than 
the absorbed light.Chlorophyll is used as a proxy for 
measuring the phytoplankton biomass. The increase in 
biomass of phytoplankton due to their increased growth 
or physical aggregation leads to algal blooms. Typically 
one dominant or a few phytoplankton species are in-
volved in bloom formation.
Some algal blooms including “red tides” and “blue-green 
blooms” are a serious concern because they can pose 
significant threats to water quality and risks to human and 
animal health.
All the major algal blooms are predominantly found to be 
associated with the cooler water masses off the western 
coast in the northern Arabian Sea. These blooms then 
spread into the central Arabian Sea along with a whirl-
ing motion of waters and currents. The blooms reach its 
peak spatial distribution between November and Febru-

ary and minimum in June to September. Strong upwelling 
along the Arabian Sea coast triggers initiation and growth 
of algal blooms, while enhanced cooling, vertical mix-
ing, favourable winds, and atmospheric deposition of the 
mineral aerosols from surrounding deserts further aid 
its growth. The Bay of Bengal is relatively free of algal 
blooms except off the Ganges–Brahmaputra Estuarine 
Frontal system and estuarine and coastal regions where 
nutrients are abundant supply.
 
The earliest plants that colonised land
A study of rooted fossil soils in China’s Yunnan region, 
published in Proceedings of National Academy of Sci-
ences on August 8, has established the time of colonisa-
tion of land regions by the earliest plants to be 20 million 
years earlier than was believed.
The greening of the land is a very important transition in 
the history of earth. Up until about 450 million years ago, 
there was no plant life on land. Hence there were no soils 
and the land consisted of mainly rocky masses.
The first plants crept out of water and populated regions 
close to the water. It was later, around 390 million years 
ago that trees took root and digested the rocks to make 
soils, in the middle Devonian period — a geologic period 
stretching from about 420 million years ago to 359 million 
years ago.
This study, carried out by researchers from the univer-
sities of Bristol and Peking, reveals a rooted paleosol, 
or fossil soil, which sets the date of colonisation of land 
by the plants. This paleosol contains the fossilised roots 
of the plant Drepanophycus, a surprisingly deep-rooting 
system.
Though the roots of the plant were short, it sent out un-
derground stems, that went in deep and broke up the 
rocky masses to make the first soils. Looking at the soil 
thickness, the study estimates that it may have taken 
from 50 to 200 years for one soil bed to form.

New evidence for northern movement of 
eastern Himalayan syntaxis
The eastern Himalayan syntaxis (convergence of moun-
tain ranges, or geological folds), a gorge along the Par-
lung river in Tibet, is tectonically active. The coincidence 
of high mountains and strong rivers that cause erosion 
makes it a good place to study the role of surface activity, 
such as erosion, in controlling tectonics. A recent study, 
published on August 18 in Science, finds that the syntaxis 
is moving northwards.
This contradicts a belief that the surface erosion due to 
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the powerful river and other factors would pin the high-
erosion zone to its location. For this purpose the re-
searchers use a new technique called Optically Stimu-
lated Luminescence (OSL) thermochronometry.
In general, the topography of mountain ranges comes to 
be as a result of various factors such as tectonics, cli-
mate and surface processes. In this context, the study 
contributes to a debate about the relevance of surface 
processes such as river erosion and other activities to 
tectonics. Georgina King, Head of the Cologne Lumines-
cence Laboratory, University of Cologne, and the lead 
author of the paper, explains in an email: “The control of 
tectonics by surface processes was thought to be dem-
onstrated by pinning of a high erosion zone by the very 
erosive rivers. Our new data show that this zone was not 
pinned, but rather continued to migrate northwards.”
The eastern Himalayan syntaxis is an ideal location 
to study the effects of erosion on tectonics — very tall 
mountains over 7,000 metres high and powerful rivers. 
Because the surface processes are so intense, the ero-
sion is rapid. As Dr King puts it, “If surface processes are 
able to control tectonics, we would expect to be able to 
record it here.” The researchers used a new technique 
to measure the migration of the fold of land known as 
OSL thermochronometry. As rocks get “exhumed,” or rise 
to the surface from the earth’s crust, they start cooling 
down. At specific temperatures, the minerals such as 
quartz contained in the rocks start capturing electrons 
while continuing to rise, and they cool correspondingly.
By observing the history of concentrations of electrons, 
the researchers estimate the temperature profile against 
the time and then translate this into knowledge of the 
depth as a function of time. This gives them an under-
standing of the rate at which the rocks rose to the surface.
The researchers made their measurements at five re-
gions along the Parlung River which were across the 
northern end of the exhuming area, and three regions to 
the south. While the samples from the northern regions 
were in the range of 30 to 150 thousand years, the ones 
from the south yielded ages of about 200,000 years. This 
variation was crucial in inferring the drift.
Dr King explains, “We contrasted our new OSL data with 
data from existing studies, based on other thermochro-
nometers. Our new data showed that the rate of erosion 
had increased in the last 1 million years, to rates which 
could not be explained simply by river incision.
“Instead we needed tectonic uplift as well to explain our 
data. We looked at previous studies on the wider geologi-
cal context, which indicate continued northward migra-

tion of the dome, which our data are consistent with.”

Emerging signs of mass extinction?
Large-sized marine animals, more than the smaller ones, 
face a greater threat of extinction, says a study published 
in Science on 16 September. The authors base the anal-
ysis on comparisons with fossil records and similar situ-
ations that were encountered during the five massive ex-
tinction events that have taken place in the last 55 million 
years. The end-Permian event that happened 252 million 
years ago when reef-building animals were exterminated 
and the end-Cretaceous one (66 million years ago) when 
non-avian dinosaurs were eliminated are the two biggest 
extinction events.
The authors record that during previous mass extinc-
tions, body size was either inversely associated with ex-
tinction probability or not at all. On the other hand, the 
present day extinction threat, they say, is biased against 
larger animals. This is a crucial difference because of the 
importance of large animals’ role in the ecosystem.
Larger animals, especially predators, are crucial in stabi-
lising the ecosystem. Jonathan L. Payne, lead author of 
the study, from the geological sciences division of Stan-
ford University, explains this in an email, thus: “Large ani-
mals such as whales move nutrients within the oceans 
by feeding in one place and defecating elsewhere. Also, 
large animals are often also top predators that regulate 
the abundances of other species.” The predatory giant 
sea snail, triton, is a good example of how removing an 
animal from the top of the ecosystem can destabilise it. 
As Prof. Payne puts it, “When it [triton] is removed from 
ecosystems, this can lead to population increase of its 
prey, the crown of thorns starfish. The starfish, in turn, 
eats corals, and so corals can suffer when triton is re-
moved.”
The study gathers importance in its relevance to environ-
mental change. According to Dr Payne, “In the geological 
record, all of the major mass extinction events are as-
sociated with evidence for large and rapid environmen-
tal change. Therefore, each mass extinction appears to 
have been caused by a single, large, triggering event. It 
is still possible that different species died out for differ-
ent proximal reasons, but the overall driver appears to be 
singular for most, if not all, of these events.”
The dominant threat identified by the authors in this 
case are human fishing and hunting, rather than climate 
change itself.

Indian ROV monitors the health of coral 
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reefs
Scuba divers who take a plunge into ocean floors to 
study coral reefs can now take a break. An indigenously 
developed remotely operated vehicle (ROV) is taking up 
their role with more efficiency and accuracy and it’s ex-
pected to contribute significantly to the conservation and 
management of corals.
The National Institute of Ocean Technology (NIOT), 
Chennai, had recently deployed the ROV for studying the 
coral reefs of the Andaman and Nicobar Islands, which 
are facing survival threats due to global warming.
While it would take weeks together for a scuba diver to di-
agnose the health of corals, the ROV could map a larger 
area in a day.
“The images of corals recorded by the ROV are useful 
for studying the biodiversity of coral reefs and their evo-
lution. The underwater visuals had shown the coral de-
bris and boulders caused by the 2004 tsunami and the 
rejuvenation of the colonies of branching corals, stony 
coral and brain corals at some locations,” explained G.A. 
Ramadass, Head, Deep Sea Technologies Group, NIOT.
The coral reef biodiversity at Andaman region, which 
spreads across an area of 11,000 sq km, was seriously 
affected during the 2004 tsunami. The increasing sea 
surface temperature added to the stress. Currently, there 
is no mechanism other than scuba diving to examine the 
corals and assess the extent of damage or rejuvenation,” 
explained Dr Ramadass.

According to the experts, no evidence of coral bleach-
ing was seen in Andaman reef during April 2016 when 
the ROV carried out a survey. However, the ecosystem 
needs to be monitored constantly to understand the im-
pacts of raise in temperature, he said.
Development of ROV
NIOT had earlier developed a deep water work class Re-
motely Operated Vehicle (ROV) ROSUB 6000 which was 
suitable for exploration in deep waters. It was success-
fully operated at a maximum depth at 5,289 metres in the 

Central Indian Ocean Basin. It also contributed to the ex-
ploration of deep ocean minerals such as gas hydrates, 
polymetallic nodules and hydrothermal sulphides, which 
occur at water depths ranging between 1,000 and 6,000 
metres, said a communication from the institute.
A new miniaturised version of ROV, which could be effec-
tively used for exploration and inspection up to 500-metre 
water depths, caters to the need of the research com-
munity and industry. It was also deployed for scientific 
research in Antarctica as a part of the 34th Indian Sci-
entific Expedition to Antarctica during Jan-Apr 2015. It 
was deployed in the Lake Priyadarshini near the Indian 
permanent station Maitri and in the New Indian barrier ice 
shelf regions.
Though ROVs with similar depth rating and capabilities 
are available in the international market, many of them 
were not suitable for polar conditions.
Also the scientific payload such as irradiance sensor, wa-
ter sampler, sound velocity profiler, sector scanning so-
nar with the state of the art navigation systems makes the 
ROV a unique one, Dr Ramadass said.

Centre eyes green funds to scrap 
polluting old trucks
Union Road Transport and Highways minister Nitin Gad-
kari has asked the Environment, Forest and Climate 
Change Ministry to share the subsidy burden for replac-
ing commercial vehicles that are older than 15 years by 
tapping into funds earmarked for compensatory affores-
tation.
“I met the minister for environment and forests (Anil 
Dave) yesterday and told him that since scrapping old 
commercial vehicles will reduce 65 per cent of the coun-
try’s pollution, then funds under CAMPA (Compensatory 
Afforestation Fund Management and Planning Authority) 
can also help fund this,” Mr. Gadkari said.
Interest subsidy
He said the Environment Ministry can help subsidise the 
interest payable on loans for new heavy commercial ve-
hicles under the proposed policy for scrapping polluting 
automobiles.
The CAMPA, set up in 2009, currently has a corpus of 
about Rs.40,000 crore earmarked explicitly for compen-
satory afforestation projects to replenish forests lost to 
industrial and infrastructure projects. The Centre now 
wants to replace it with a new authority, backed by a new 
bill that was cleared by Parliament in its monsoon ses-
sion.
The Road Transport Ministry, which is steering the vehi-
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cle scrapping policy, has proposed to the Finance Minis-
try a framework under which new vehicles bought under 
the policy would get concessions from the Centre, the 
state government and the automobile company in addi-
tion to the scrap value of the old vehicle.
“We have proposed this in a presentation we made to 
Finance Minister Arun Jaitley three days ago and con-
sultations are still underway. I hope to take the policy to 
the cabinet for its approval soon,” Mr. Gadkari said, while 
speaking at the annual conference of the Automotive 
Component Manufacturers’ Association of India.
In its first phase, the scrapping policy would be restricted 
to commercial vehicles older than 15 years, which the 
Minister said account for 65 per cent of the country’s pol-
lution.
“While pollution will come down to that extent, we expect 
a benefit of Rs.4,000 crore to the Centre and Rs.10,000 
crore to the state governments. The auto industry can 
also expect sales growth of around 22 per cent from this 
initiative,” Mr. Gadkari said. Automobile players are en-
thusiastic about the idea not just because it would boost 
sales, but also because they will be able to access the 
high-grade metal scrap from old vehicles.
“The vehicle scrapping policy could significantly change 
the environment for the auto industry, taken together with 
the other initiatives in the offing such as the transition 
to BS-VI emission norms by 2020, safety norms that will 
be the same as Europe in three years’ time and fuel ef-
ficiency norms,” said Pawan Goenka, Executive Director, 
Mahindra& Mahindra.

Water table rises in Ganga basin but so 
does salinity
The gravest threat to groundwater in India isn’t over-ex-
ploitation but arsenic and salt contamination.
This is the conclusion of a new study published   in Na-
ture Geoscience, which also challenges several recent 
reports to say that 70 per cent of the water table in most 
of the Indo-Gangetic aquifer — among the largest in the 
world — is ‘stable and mostly improving’.
The authors of the study, “Groundwater quality and de-
pletion in the Indo-Gangetic Basin mapped from in situ 
observations,” say the unsustainable levels of groundwa-
ter extraction are largely limited to urban agglomerations 
in Punjab, Haryana and Uttar Pradesh.
However, nearly 23 per cent of the 300 BCM (billion cubic 
metre) is extremely saline and about 40 per cent con-
taminated by arsenic, says the study, authored by an in-
ternational team of researchers led by A.M. MacDonald 
and H.C. Bonsor, which includes K. Gopal of the National 

Institute of Hydrology, Roorkee and A. Mukherjee, of IIT 
Kharagpur. In recent years, several reports have warned 
of alarming groundwater depletion in northwest India and 
Pakistan based on satellite imagery from the Gravity Re-
covery and Satellite Experiment (GRACE) that has mi-
nutely tracked how gravity varies across the earth since 
2002.
For their study, Prof. MacDonald, Principal Geologist with 
the British Geological Survey, and colleagues analysed 
groundwater tables from 3,429 wells, high-resolution 
spatial data and studies within Pakistan, India, Nepal and 
Bangladesh between 2000 and 2012.
Substantial variations
The researchers sought to assess groundwater-level 
variations, groundwater quality and groundwater storage 
within the top 200 m of the Indo-Gangetic aquifer.
“Compiled water-table records indicate substantial spa-
tial variability…(This) is unresolvable by GRACE and de-
pends on ground-truth observations,” the authors added.
Canals built in the 19th and 20thcenturies significantly 
influenced groundwater trends, the study says as water 
accumulated at the origins of the canal tended to “leak 
out,” leading to high recharge and sometimes floods.
Moreover, geological variations determine how much 
groundwater is available in a region and only regular 
groundwater observations would give an accurate picture 
of water availability, the researchers add.
Independent experts said groundwater trends were high-
ly variable across India and could change year on year.
“Even one year of drought can substantially alter ground-
water availability though we’ve known for a while that it’s 
the northwest where groundwater levels are worrisome,” 
said G.S. Jha, former chief of the Central Groundwater 
Board.
According to a review of India’s water resources by the 
government in December 2015, India has a usable re-
source of 1,123 BCM/year of which surface water and 
groundwater is 690 BCM/year and 433 BCM/year re-
spectively. Setting aside 35 BCM for natural discharge, 
the net annual ground water availability for the entire 
country is 398 BCM.

Deforestation reduces summer rainfall in 
Ganga Basin, north-east
Using satellite data and regional climate models, IIT Bom-
bay researchers have found that deforestation (convert-
ing woody savanna to crop land) in north-east India and 
north-central India has led to a 100-200 mm reduction in 
summer monsoon rainfall in these two regions. The land 
use information is based on satellite data for two time 
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periods — 1980-1990 and 2000-2010. The results were 
published on August 24 in the journal Scientific Reports .

During the initial phase of a monsoon, oceanic sources 
play a major role in bringing rain and charging the soil 
with moisture. But at the end of the monsoon period, 
evotranspiration from vegetation contributes to rainfall. 
Evotranspiration is a local moisture source for rainfall. 
Recycled precipitation contributes to 20-25 per cent of 
the total monsoon rainfall during the end of the monsoon 
and is very prominent in the Ganga Basin and north-east 
India. “Because of deforestation, there is 1-2 mm reduc-
tion per day in rainfall during the end of the monsoon in 
the Ganga Basin and north-east India,” says Prof. Subi-

mal Ghosh, the corresponding author of the paper from 
the Interdisciplinary Programme in Climate Studies, IIT 
Bombay.

22,400 pages of vessel DNA
 
Experts say it is crucial to determine if the data released 
on Scorpene submarines match with the versions of the 
submarines that the Navy is set to induct. If they match, 
it would significantly reduce the submarines’ surprise el-
ement.
The basic DNA of a submarine should help it stay hid-
den, and giving out frequencies and other specifics in-
creases the chances of the vessel being detected, ex-
plained Commodore Uday Bhaskar (Retd.), Director of 
Society of Policy Studies. This is because each subma-
rine operates and communicates at specific frequencies 
and ranges and this information is vital to its stealthy 
movement. “In the event that the entire specifications 
released corresponds to that of the Indian Scorpene 
variant, then the capability of the submarine is compro-
mised,” he said.
Stealth capabilities
This is exactly is what the 22,400 pages of leaked data 

contain, according to The Australian which has ac-
cessed it. They detail the secret stealth capabilities of 
Scorpenes being built for India which includes at what 
frequencies they gather intelligence, the noise levels 
they make at various speeds and their diving depths, 
range and endurance.
Former Submariner Rear Adm Raja Menon called the 
data leak a serious issue “in itself”. However, he said 
based on the documents released it was not clear what 
sensitive information had been released. “There are 
many details of the submarine that will come out only 
after the trials. I don’t think that information has been 
leaked yet,” he added.
The data tell the crew where on the boat they can speak 
safely to avoid detection. “It also discloses magnetic, 
electromagnetic and infra-red data as well as the speci-
fications of the submarine’s torpedo launch system and 
the combat system,” the report stated.
Use of periscope
It details the speed and conditions needed for using the 
periscope, the noise specifications of the propeller and 
the radiated noise levels that occur when the submarine 
surfaces.
According to The Australian, the data includes 4,457 
pages on underwater sensors, 4,209 pages on above-
water sensors, 4,301 pages on its combat management 
system, 493 pages on its torpedo launch system and 
specifications, 6,841 pages on the communications sys-
tem and 2,138 on its navigation systems.
Former Chief of Naval Staff Admiral Vishnu Bhagwat 
said the leak of documents was a serious issue per se , 
but the Defence Ministry should be more worried if infor-
mation pertaining to operational deployment plans, etc, 
of the submarines had leaked.

Demolish wall near Kaziranga Park: 
NGT
The National Green Tribunal (NGT) has asked the Numa-
ligarh Refinery Limited (NFL), a public sector company, 
to demolish within a month a 2.2-km-long wall blocking 
the elephant corridor near the Kaziranga National Park.
It imposed Rs. 25 lakh in fine on the NFL for destroying 
forests and levelling a hill for building the refinery.

An elephant calf died in May this year because of the 
wall that was built in 2011 on a hill close to the Deopahar 
reserve forest in Golaghat and the Kaziranga National 
Park.
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New evidence for northern movement of 
eastern Himalayan syntaxis
The eastern Himalayan syntaxis (convergence of moun-
tain ranges, or geological folds), a gorge along the Par-
lung river in Tibet, is tectonically active. The coincidence 
of high mountains and strong rivers that cause erosion 
makes it a good place to study the role of surface activity, 
such as erosion, in controlling tectonics. A recent study, 
published on August 18 in Science, finds that the syntaxis 
is moving northwards.
This contradicts a belief that the surface erosion due to 
the powerful river and other factors would pin the high-
erosion zone to its location. For this purpose the re-
searchers use a new technique called Optically Stimu-
lated Luminescence (OSL) thermochronometry.
In general, the topography of mountain ranges comes to 
be as a result of various factors such as tectonics, cli-
mate and surface processes. In this context, the study 
contributes to a debate about the relevance of surface 
processes such as river erosion and other activities to 
tectonics. Georgina King, Head of the Cologne Lumines-
cence Laboratory, University of Cologne, and the lead 
author of the paper, explains in an email: “The control of 
tectonics by surface processes was thought to be dem-
onstrated by pinning of a high erosion zone by the very 
erosive rivers. Our new data show that this zone was not 
pinned, but rather continued to migrate northwards.”
The eastern Himalayan syntaxis is an ideal location 
to study the effects of erosion on tectonics — very tall 
mountains over 7,000 metres high and powerful rivers. 
Because the surface processes are so intense, the ero-
sion is rapid. As Dr. King puts it, “If surface processes are 
able to control tectonics, we would expect to be able to 
record it here.” The researchers used a new technique 
to measure the migration of the fold of land known as 
OSL thermo chronometry. As rocks get “exhumed,” or 
rise to the surface from the earth’s crust, they start cool-
ing down. At specific temperatures, the minerals such as 
quartz contained in the rocks start capturing electrons 
while continuing to rise, and they cool correspondingly.
By observing the history of concentrations of electrons, 
the researchers estimate the temperature profile against 
the time and then translate this into knowledge of the 
depth as a function of time. This gives them an under-
standing of the rate at which the rocks rose to the surface.
The researchers made their measurements at five re-
gions along the Parlung River which were across the 
northern end of the exhuming area, and three regions to 

the south. While the samples from the northern regions 
were in the range of 30 to 150 thousand years, the ones 
from the south yielded ages of about 200,000 years. This 
variation was crucial in inferring the drift.
Dr King explains, “We contrasted our new OSL data with 
data from existing studies, based on other thermo chro-
nometers. Our new data showed that the rate of erosion 
had increased in the last 1 million years, to rates which 
could not be explained simply by river incision.
“Instead we needed tectonic uplift as well to explain our 
data. We looked at previous studies on the wider geologi-
cal context, which indicate continued northward migra-
tion of the dome, which our data are consistent with.”

New species of eel found in Bay of 
Bengal
Scientists have discovered a new species of eel, a marine 
snake-like fish, from the northern Bay of Bengal along the 
West Bengal coast.
The species Gymnothorax indicus is slender-bodied, 
about one feet-long and edible.
The eel was found by the scientists at Sankarpur fishing 
harbour in West Bengal’s Purba Medinipur district, col-
lected in a trawl net by fishermen in northern Bay of Ben-
gal, about 70 km off the coast.
“When fresh, body is uniformly pale brown without spots 
or patterns and eye rim is pale. We have proposed that 
the newly discovered species be called Indian unpat-
terened moray,” Anil Mohapatra, scientist from Zoological 
Survey of India (ZSI) told The Hindu .
The scientist said that the eel has a 194 vertebrae. Its 
dorsal fin has a black margin.

The paper by Mr. Mohapatra, Dipanjan Ray, David G. 
Smith and Subhendu Sekhar Mishra was published in an 
international journal, Zootaxa , earlier this week.

Eaten in coastal areas
Eels are found mostly at the bottom of rivers and seas. 
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This species was found at a depth of 35 metres in the 
sea.
Globally, about 1,000 species of eels have been identi-
fied and, in India, the number stands around 125. Though 
considered a delicacy in many countries like Japan, the 
consumption of eels in India is limited to coastal areas.
With over-exploitation of fishing resources both freshwa-
ter and marine, scientists believe that these newly dis-
covered species may contribute to food security in the 
future.
Over the past two years, West Bengal’s Digha coastline 
and the adjoining areas of Bay of Bengal have yielded 
two new species of fish indicating the rich marine biodi-
versity of the coastal region.
In 2015, a short brown unpatterned moray eel, named 
Gymnothorax mishrai (Bengal moray eel), was discov-
ered here. Two years ago, scientists had discovered an-
other new species of edible marine fishHaplogenys ben-
galensis (Indian velvetchin) from the same area.

U.S., China ratify Paris climate deal
The United States and China formally joined the Paris 
climate deal, with President Barack Obama hailing the 
accord as the “moment we finally decided to save our 
planet”.
The move by the world’s two biggest polluters is a major 
step forward for the 180-nation accord, which sets ambi-
tious goals for capping global warming and funnelling tril-
lions of dollars to poor countries facing climate catastro-
phe. Mr. Obama and his Chinese counterpart Xi Jinping 
handed ratification documents to UN chief Ban Ki-moon, 
who said he was now optimistic the agreement will be in 
force by the end of this year.
At the ceremony in the Chinese city of Hangzhou, Mr. 
Obama said climate change would “define the contours 
of this century more dramatically than any other chal-
lenge”.
History would show that the Paris deal would “ultimately 
prove to be a turning point”, he said, “the moment we 
finally decided to save our planet”. The Paris agreement 
aims to limit global temperature increases to two degrees 
centigrade, and will be triggered after at least 55 coun-
tries, accounting for 55 per cent of global greenhouse 
gas emissions, ratify it.
Two biggest pollutors
China is responsible for almost a quarter of the world’s 
emissions, with the U.S. in second place on around 15 
per cent, so their participation is crucial.
China’s Parliament ratified the agreement earlier , and 
Mr. Xi said the Asian giant was “solemnly” committed to 

the issue.
“Hopefully this will encourage other countries to take sim-
ilar efforts,” he said in Hangzhou, where he is to host the 
G20 summit of the world’s leading developed and emerg-
ing economies.
Until Saturday, only 24 of the signatories had ratified the 
accord, including France and many island states threat-
ened by rising sea levels but who only produce a tiny 
proportion of the world’s emissions.
Mr. Ban said there would be a “high level” meeting in New 
York later this month to push more countries do so, and 
told the two leaders that they had “added powerful mo-
mentum” to efforts to bring the accord into force.
Climate is one of the few areas where the world’s two 
most powerful countries — who are at loggerheads on 
issues ranging from trade disputes, cyber-spying and the 
South China Sea — are able to find common cause.
Campaigners welcomed the move, with WWF saying the 
two giants economies had sent “a very powerful signal 
that there will be real global action on climate change”.
The Paris pact calls for capping global warming at well 
below two degrees Celsius (3.6 degrees Fahrenheit), 
and 1.5 C (2.7 F) if possible, compared with pre-industrial 
levels.
Individual commitments
Under the Paris accord, China has pledged to cut its car-
bon emissions per unit of GDP by 60-65 per cent from 
2005 levels by 2030 and increase non-fossil fuel sources 
in primary energy consumption to about 20 per cent. In its 
Paris commitment, the U.S. promised to cut its own emis-
sions 26-28 per cent below 2005 levels by 2025.
For its part the White House is looking for the Paris ac-
cord to come into force during Mr. Obama’s tenure, in 
part to burnish his climate legacy, but also to ensure the 
forthcoming U.S. election does not obstruct U.S. partici-
pation. The administration is arguing that the deal does 
not need Congressional approval for ratification, which 
can be done by executive order. 

Newly found fish species named after 
Obama
Scientists have named a small maroon and gold fish spe-
cies, which was discovered 300 feet deep in the waters 
off Kure Atoll in the Pacific ocean, after U.S. President 
Barack Obama.
The fish, of the genus Tosanoides, was named in honour 
of Mr. Obama for his commitment to protecting nature 
through the expansion of the Papahanaumokuakea Ma-
rine National Monument, researchers said.
It was discovered in June this year during a research trip 
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to Kure, the world’s northernmost atoll. The fish is found 
only within the Papahanaumokuakea Marine National 
Monument. 

World’s largest gorillas near extinction
The world’s largest gorillas have been pushed to the brink 
of extinction by a surge of illegal hunting in the Democrat-
ic Republic of Congo, and are now critically endangered, 
officials said Sunday.
With just 5,000 Eastern gorillas left on Earth, the majestic 
species now faces the risk of disappearing completely, 
officials said at the International Union for Conservation 
of Nature (IUCN) global conference in Honolulu.
Four out of six of the Earth’s great apes are now critically 
endangered, “only one step away from going extinct,” in-
cluding the Eastern Gorilla, Western Gorilla, Bornean Or-
angutan and Sumatran Orangutan, said the IUCN’s latest 
update to its Red List, the world’s most comprehensive 
inventory of plant and animal species.
Chimpanzees and bonobos are listed as endangered.
“To see the Eastern gorilla — one of our closest cousins 
— slide towards extinction is truly distressing,” said Inger 
Andersen, IUCN director general.
War, hunting and loss of land to refugees in the past 20 
years have led to a “devastating population decline of 
more than 70 per cent,” for the Eastern gorilla, said the 
IUCN’s update.
One of the two subspecies of Eastern gorilla, known as 
Grauer’s gorilla, has drastically declined since 1994 when 
there were 16,900 individuals, to just 3,800 in 2015.
Even though killing these apes is against the law, hunting 
is their greatest threat, experts said.
The second subspecies of Eastern gorilla — the Moun-
tain gorilla — has seen a small rebound in its numbers, 
and totals around 880 individuals.
According to John Robinson, a primatologist and chief 
conservation officer at the Wildlife Conservation Society, 
the Rwandan genocide sparked a disastrous series of 
events that impacted gorillas, too.
“The genocide pushed a lot of people out of Rwanda, a 
lot of refugees into eastern DRC, who moved into areas 
which were relatively unoccupied by human beings,” he 
told AFP.
“It was a situation that kind of unravelled,” he said.
Some people hunted gorillas for bushmeat, while activi-
ties like mining and charcoal production and human set-
tlement also infringed on gorillas’ habitat.
“The people that moved into that part of DRC saw gorillas 
as a delicacy,” Robinson said.

“It is such a great travesty to be losing our closest rela-
tives on this planet.”
The IUCN Red List update includes 82,954 species — 
including both plants and animals.
Almost one third — 23,928 — are threatened with extinc-
tion, it said.
There was good news for pandas, whose status improved 
from “endangered” to “vulnerable” due to intensive con-
servation efforts by China.
The Tibetan Antelope has also improved, after protec-
tions helped it move from “endangered” to “near threat-
ened” following a spate of commercial poaching for its 
valuable underfur, or shahtoosh, which is used to make 
shawls. 

Chinese scientists convert sand into soil
Chinese scientists have claimed to have converted sand 
into fertile soil using a new method which they hope will 
be useful to fight desertification.
A team of researchers from Chongqing Jiaotong Univer-
sity has developed a paste made of plant cellulose that, 
when added to sand, helps it retain water, nutrients and 
air.
A 1.6-hectare sandy plot in Ulan Buh Desert in Inner 
Mongolia Autonomous Region, north China, has been 
transformed into fertile land, yielding rice, corn, toma-
toes, watermelon and sunflowers, after being treated with 
the new method.
An issue of the English-language journal Engineering 
, published by the Chinese Academy of Engineering 
(CAE), will publish the research by the Chongqing scien-
tists Yi Zhijian and co-author Zhao Chaohua.
“The new method will hopefully help turn desert areas 
into an ideal habitat for plants,” state-run Xinhua quoted 
Mr. Yi as saying.
The plants in the sandy test plot needed about the same 
amount of water as those grown in regular soil, but re-
quired less fertilizer and bore higher yields, according to 
estimates by experts. Since 2013, scientists have been 
experimenting with outdoor cultivation at two sites with 
areas of approximately 550 and 420 square metres in 
Chongqing, where scientists simulated desert landform 
conditions.
The scientists said the plants survived the heavy rain 
and high temperatures, the typical climate conditions in 
Chongqing. The crops, including rice, corn and potatoes, 
flourished in the converted soil. 

Scientist names flatworm after U.S. 
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President
U.S. scientists have discovered a new species of a parasitic flatworm that infects turtles in Malaysia, and named it 
after Barack Obama as a way of honouring the US president.
The flatworm, named Baracktrema obamai , is so unusual that it merits not only a new species designation, but its 
own genus, too.
“This is the first time such an action has been taken for this group of turtle parasites in 21 years,” said the report in the 
Journal of Parasitology .
The new species was discovered by Thomas Platt, an expert on turtle parasites who recently retired from Saint Mary’s 
College in the state of Indiana.
He said he was inspired to name the creature after Mr. Obama, in part because the worms “face incredible obstacles 
to complete their journey and must contend with the immune system of the host in order to mature and reproduce.” 
He was also influenced by doing genealogy research that traced his family and the U.S. president’s family back to a 
common ancestor. The discovery may help with the study of a related flatworm that causes disease in humans. 

G20 countries score poorly in climate goals report
Global greenhouse gas (GHG) emissions of G20 countries are continuing to increase, a report from Climate Transpar-
ency, an open global consortium, has shown ahead of the 2016 G20 Hangzhou summit to be held on September 4-5 
in China. Between 1990 and 2013, the absolute carbon dioxide emissions of G20 countries, which account for three-
fourths of global CO{-2}emissions, went up by 56 per cent, the report shows.
Funded by Climate Works Foundation, Stiftung Mercator and the World Bank Group, Climate Transparency analysed 
key indicators, including carbon intensity and share of coal in total electricity produced, to assess the performance of 
these countries and found that half of G20 countries are “inadequate” as regards actions taken to curb climate change. 
This is despite energy intensity and the carbon intensity of the G20 economies decreasing as overall economic activity 
increased, notes the report released .
India received a ‘medium’ rating with good scores for emissions, share of renewables in total primary energy supply 
(TPES) and climate policy, but poor scores in carbon intensity, share of coal in TPES and electricity emissions. The 
worst overall performers were Australia, Argentina, Japan, Russia, Saudi Arabia and South Africa.
The carbon intensity of the energy sector was found increasing, due to the strong and continuing role that coal plays.
“Most of the G20 countries rely heavily on coal in their primary energy supply,” the report notes, pointing out that since 
these countries are planning a large number of new coal-fired power plants, which if realised, would almost double 
coal capacity, making it virtually impossible to keep the temperature increase to below 2°C, let alone 1.5˚C as man-
dated by the 2015 Paris climate agreement.
Of all the G20 member-states, Australia, Canada, Saudi Arabia and the United States stand out with by far the high-
est per capita energy-related CO{-2}emissions. Saudi Arabia, South Korea and Japan still show an increase over the 
five-year period 2008-2013. Argentina and South Africa have declining per capita emissions, as with the EU and its 
big member-states Germany, France, Italy and the U.K., the report notes. China’s per capita emissions were found 
to be above the G20 average: at 38%, with China having the highest economic growth rate between 2008 and 2013.
The coal share of China, India, South Africa and Turkey will remain clearly above the maximum 2˚C benchmark in the 
time period until 2030, the report notes.
Investment gap
To be in line with a 2°C-compatible trajectory by 2035, G20 countries face an investment gap of almost $ 340 billion/
year in the power sector. Though plugging the gap requires an increase in green investments, G20 governments 
provided, on average, almost $ 70 billion in subsidies for fossil fuel production between 2013 and 2014, the report 
points out. This was despite G20 leaders pledging to phase out ‘inefficient’ fossil fuel subsidies in 2009. The report 
also points out that reducing fossil fuel subsidies could theoretically create fiscal space for more international climate 
finance.
Climate Transparency was co-founded under the leadership of Peter Eigen, Founder of Transparency International 
and Alvaro Umaña, former Minister of Environment and Energy of Costa Rica in 2014.
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Virus behind unexplained infertility in 
women
Researchers have found a human herpesviruses (HHV) 
that potentially infects the lining of the uterus and is be-
hind the unexplained infertility in women.
Approximately 25% of female infertility cases are unex-
plained, leaving women with few options other than ex-
pensive fertility treatments.
The findings showed that the HHV-6A virus infects the 
lining of the uterus in 43% of women with unexplained 
infertility. However, it was not found in the uterine lining 
of fertile women.
Further, the response of the immune system to the HHV-
6A virus may contribute to making the uterus less hospi-
table to a fertilised egg.
HHV-6A can productively infect CD8+ T cells, natural 
killer cells, according to the paper.
The virus seems to activate immune cells called natural 
killer (NK) cells in the uterus and lead those cells to pro-
duce chemicals called cytokines - tools the immune sys-
tem uses to orchestrate an attack on a foreign invader, 
like a virus.

However, the activated immune system cells and abnor-
mal levels of certain cytokines may make it harder for a 
fertilised egg to lodge in the uterus and grow into a baby, 
the researchers said.
“Our study indicates, for the first time, that HHV-6A infec-
tion might be an important factor in female unexplained 
infertility development, with a possible role in modifying 
endometrial NK cells immune profile and ability to sus-
tain a successful pregnancy,” said Roberto Marci from 
University of Ferrara.

HHV-6A, which was discovered in 1986, is one of nine 
human herpesviruses.
It can be diagnosed through a biopsy of the uterine lin-
ing.
“This is a surprising and potentially important discovery. 
If confirmed, the finding may lead to treatments that im-
prove the outcome for a large subset of infertile women,” 
noted Anthony Komaroff, Professor at Harvard Medical 
School in Boston, U.S.A.

Zebrafish provide insights into a rare 
human disease
Scientists from the Delhi-based CSIR-Institute of 
Genomics and Integrative Biology are a step closer to 
bringing hope to children born with a rare disorder—
CHARGE syndrome—if the results seen in zebrafish are 
reproducible in humans. 
About 1 in 20,000 people in the world, and an estimat-
ed 50,000 in India alone, are born with CHARGE syn-
drome—multiple life-threatening problems such as deaf-
ness and blindness, heart defects, genital problems and 
growth retardation and facial bone and nerve defects 
that cause breathing and swallowing difficulties. There 
is a high death rate in the very first year in children born 
with CHARGE.
A mutation in the CHD7 gene is responsible for 60–70% 
of all CHARGE defects. The expression of the gene 
peaks in the early stages of embryo development, start-
ing from 2–4 cells.
The team led by DrChetanaSachidanandan from IGIB 
studied the fertilised egg of a zebrafish to better under-
stand the CHARGE syndrome. Following fertilization, 
zebrafish embryos are transparent. This allows scien-
tists to observe the inside of the embryo and watch in 
real time how various organs develop. Since most or-
gans begin forming in the first 24–36 hours and are fully 
formed within five days, it allows researchers to study 
the development of an organism from egg to maturity. An 
RNA injected into a one-cell embryo interferes with the 
making of the CHD7 protein, thus producing a zebrafish 
embryo with very similar problems as the human babies 
with CHARGE syndrome.
“Looking inside the transparent embryos we found de-
fects taking place at an early stage of embryo develop-
ment. We discovered that zebrafish embryos had de-
fects in the nerves of the digestive tract and myelination 
of peripheral nerves. These defects have not been pre-
viously noticed by doctors in CHARGE patients, most 

Health and Medicune
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likely because such deep lying defects are not apparent 
on gross examination of patients. These findings mean 
that the doctors can now look specifically for these de-
fects and thus provide better support to the patients,” Dr-
Sachidanandan says.
But more importantly, the researchers found that the 
CHD7 protein causes CHARGE syndrome by modifying 
a second gene—sox10. “We found more sox10 protein. 
So if the CHD7 mutation was producing more sox10 pro-
tein, we wanted to know if we can reduce the defects by 
reducing the amount of sox10 protein,” she said.
And that is precisely what they achieved by reducing the 
amount of sox10 protein using RNA interference. “There 
was a dramatic reduction in the intensity of the defects,” 
she recalls. The defects in the facial bones and myelina-
tion (the process of surrounding the axon of some nerve 
cells with a fatty white substance that improves signal 
transmission/conduction) were reduced. “Since facial 
bone defects contribute to breathing and swallowing dif-
ficulties, we think reducing the facial bone defects could 
help a baby breathe and swallow better” she says. Simi-
larly, an improvement in myelination will, in turn, lead to 
more efficient neuron functioning. Though CHARGE syn-
drome is extremely complex with multiple defects, reduc-
ing the sox10 protein in CHARGE patients may go a long 
way in reducing their suffering and improve their chances 
of survival.
To that end, DrSachidanandan and her team have al-
ready begun screening various drugs that can reduce the 
sox10 protein.
 
Beat the blues with magic mushrooms
For persons suffering from treatment-resistant depres-
sion, help may be on the way from an unlikely source: 
magic mushrooms. Magic mushrooms contain a hal-
lucinogenic drug called psilocybin and are classified as 
a class A illegal drug in the U.K. along with heroin and 
cocaine.
In a recent clinical trial by researchers at Imperial Col-
lege, London, 12 persons who had been depressed for an 
average of 17.8 years and who did not respond to stand-
ard therapy were given the drug orally. They showed a 
marked improvement in symptoms just one week after 
administration of the drug.
Three months later, five of the patients were completely 
free of symptoms. The study gains significance because 
the drug took effect with a single dose, unlike current 
medications which must be taken daily. The study, pub-
lished recently in Lancet Psychiatry proved that the drug 

is safe, with no temporary or permanent side-effects. 
Single oral administrations of 10 mg (safety dose) and 
25 mg (treatment dose) which were administered seven 
days apart were well tolerated and resulted in enduring 
reductions in symptom severity after two sessions.
Eight of the 12 patients responded positively one week 
after treatment with a marked improvement in symptoms 
even at the end of three months; five of the 12 were in 
total remission. Five patients showed a degree of relapse 
after three months.
Psilocybin’s other beneficial effects have been proven 
in previous studies. Eighty % of long-term heavy smok-
ers quit the habit six months after two treatments with 
psilocybin. Alcohol-dependent patients reduced drinking 
behaviours over eight months after one or two psilocybin 
sessions.
As the study is small-scale, the authors caution that 
strong inferences should not be made about the drug’s 
ability to alleviate depression. The effects have to be rep-
licated in larger trials with tighter experimental controls.
The best way to test the drug is by doing a placebo con-
trolled randomised trial, particularly because five of the 
12 patients showed a degree of relapse at three months.

IIT Madras researchers develop 
instrumentation for cancer treatment
One of the treatment modalities for cancer is hyper-
thermia. This is a method by which the temperature of 
a region containing tumour cells is raised above normal 
levels. Exposing cells to elevate temperature leads to cy-
totoxicity.
Hyperthermia can be used in several ways. According 
to the U.S. National Cancer Institute’s website, it can 
be used for achieving hyperthermia locally by using an 
external applicator or by placing probes inside cavities 
to treat small areas; regionally, for large areas; or whole 
body, to treat metastatic cancer.
Some of the modalities are being used, such as in the 
treatment of peritoneal cavity (space inside the abdomen 
which contains intestines, stomach and liver) when the 
doctor uses an infusion of the area, during surgery, with 
heated anticancer drug.
Others such as using applicators regionally are in the 
process of being developed, as fabricating the antennae, 
or array of antennae, that can achieve this can present 
challenges in instrumentation.
Dr S. Krishnan, radiation oncologist at Apollo Hospitals, 
Chennai, says, “It [hyperthermia therapy] may not be very 
effective as a stand alone method but is good when used 
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along with radiation therapy and chemotherapy.”
A team from IIT Madras, led by DrKavithaArunachalam, 
which has been working on developing instrumentation, 
has made progress in designing and testing a prototype 
applicator.
According to DrArunachalam, when there is an array of 
antennas, the heat may be focussed into a greater depth 
than is possible with a single antenna. A “water bag” at-
tached to the surface of the applicator cools down the 
skin from outside. Therefore, the resultant temperature 
profile shows a peaking at a certain depth which can 
be adjusted by the cooling process. “Hyperthermia is 
scarcely practised in India and has little influence on on-
cology practice and awareness regarding this treatment 
modality is low. One of the primary reasons is the lack 
of industry participation in device development,” says 
DrArunachalam.
As Dr Krishnan says, “Hyperthermia therapy is also time-
consuming. When a patient can undergo radiation treat-
ment for just 15–20 minutes and get results, why should 
they go for a treatment that takes much longer and which 
is not proved also? However, if better antennae that can 
deliver heat efficiently are developed, it is welcome.”
DrArunachalam’s team is working on developing an ar-
ray of body-contacting antennas which can deposit en-
ergy at a depth using microwave radiation. Microwaves 
have a larger wavelength in the tissue as compared to 
high-frequency acoustic waves and so can be used to 
target larger tumours which can range in size from few 
centimetres to several centimetres. Their achievement is 
in reducing the size of the antenna to suit the required 
frequency of operation at 434 Megahertz. From the avail-
able large 10x10 cm square antenna, they have made 
progress to a circular one with radius 2 cm.
The team has conducted a preclinical pilot study of the 
energy coupling efficiency of the device on cancer pa-
tients and healthy volunteers, in collaboration with Dr K. 
Thayalan, Department of Radiation Oncology, Kamakshi 
Memorial Hospital, Chennai. When 1 milliwatt power was 
used, 85% of it was used in heating the tissue in the head 
and neck region; it was 95% in the case of breast tissue. 
Studies to evaluate safety and efficacy need to be carried 
out. The modalities for this are under way, according to 
DrArunachalam.

Improving access to DOTS is crucial
If there is already a long delay before TB patients in India 
start treatment, the Directly Observed Treatment Short-
course (DOTS) strategy offered by India’s TB control pro-

gramme does not make it easy for patients to access and 
complete the treatment. In contrast, patients who took 
DOTS from private practitioners faced fewer barriers and 
were more likely to complete the treatment. The results 
were published recently in the journal BMC Health Ser-
vices Research.
The study interviewed TB patients who had recently 
completed or were on the verge of completing treatment. 
These patients belonged to three groups: 1) those who 
had reached the public sector directly and took DOTS 
at Revised National TB Control programme (RNTCP), 2) 
those who were referred by private practitioners to DOTS 
centres run by RNTCP and 3) those who took DOTS 
treatment offered by private practitioners after being di-
agnosed at public sector.
Despite TB treatment being free, patients and their car-
egivers faced challenges, and these were related to cop-
ing with RNTCP’s DOTS strategy, the paper says. Poor 
patients residing in rural areas faced the greatest diffi-
culty in overcoming the barriers. They had to travel long 
distances every alternative day to reach a DOTS centre, 
had to put up with inconvenient timings and “unfavour-
able attitude” of RNTCP staff.
With the timing of DOTS centres at RNTCP being fixed 
(between 9 AM and 1 PM), patients had to reschedule 
their daily routine to make the visit possible. Travel plus 
the long waiting period at DOTS centres meant that pa-
tients and their caregivers, who are mostly daily wagers, 
ended up missing work for at least half a day. “Thus, they 
were left with a choice either to earn their livelihood or 
to take the DOTS therapy,” VijayashreeYellappa the sen-
ior author from the Institute of Public Health, Bengaluru 
writes.
“For people who are daily wagers… work is more impor-
tant than the tablet and if the authorities refuse to oblige 
with the timings, he will quit the tablet and proceed to 
work,” one patient told the authors.
One way of solving this is by having more number of 
DOTS centres to increase its proximity to a patient’s resi-
dence. But more importantly, there is dire need to bring 
in more flexibility in terms of timings. In stark contrast to 
public sector DOTS centres, patients who approached 
private practitioners for DOTS could tailor their timings to 
suit their daily schedule. “TB medicines should preferably 
be taken in the morning. But they can be had at any time 
of the day after a meal,” says DrYellappa. “So patients 
seeking care in private sector can continue seeking treat-
ment without losing their daily wages.”
Besides flexibility in timings, proximity to private prac-
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titioners was a huge factor for patients seeking DOTS 
treatment from private sector. Also, immediate medical 
attention was provided when patients faced side effects, 
which was missing in case of patients seeking DOTS 
therapy at public sector. Unfortunately, all the patients 
who sought treatment from private doctors lived in urban 
areas.
Counselling, especially in the initial stages of DOTS 
therapy when patients needed it the most, was simply 
missing when patients sought DOTS therapy at public 
sector. “RNTCP does not have qualified practitioners to 
offer counselling,” she says. The competence of health 
personnel involved in TB care should be strengthened 
and better communication between providers and pa-
tients should be achieved through appropriate training, 
the paper says.
“There is a compelling need to decentralise DOTS pro-
viders. Whoever is closer to the patients, including pri-
vate doctors, pharmacists, teachers and anganwandi 
workers should be allowed to provide DOTS therapy,” 
DrYellappa says. In one case, a patient’s mother who is 
a DOTS provider herself was not allowed to give DOTS 
to her daughter.
The study found that only two patients who had ap-
proached the public sector were directed to private doc-
tors for DOTS treatment. “But it happened only because 
the patients initiated it,” she clarifies.
With stigma and discrimination already being rampant, 
the national TB control programme has done little to re-
duce it. In fact, RNTCP is programmed to cause stigma 
and discrimination. “Whenever patients start treatment, 
RNTCP staff visit their homes. Since they don’t keep the 
intent of their visit subtle, everyone comes to know of 
the patient’s TB condition,” says DrYellappa. “The pro-
gramme staff should be more sensitive when they ap-
proach patients.”
Currently, the emphasis is more on achieving targets than 
being patient-friendly. This should change and RNTCP 
should seriously consider a “patient-centred approach to 
TB control, delivered with dignity and compassion” as its 
priority if it intends to provide “universal access to quality 
assured free diagnosis and treatment to patients”.

India to lead global coalition to fight 
epidemics
India is all set to lead the global fight against epidem-
ics as it is a key member of the newly formed Coalition 
for Epidemic Preparedness Innovations (CEPI) with its 
headquarters at the Norwegian Institute for Public Health, 

in Oslo. The coalition will not focus on diseases that al-
ready have sufficient attention, but will be guided by 
WHO’s R&D blueprint (2016), which lists eleven illnesses 
to focus on, including Chikungunya, Middle East Respira-
tory Syndrome (MERS), Crimean-Congo Haemorrhagic 
fever. Dr K Vijay Raghavan, secretary, Department of Bi-
otechnology, India, has been chosen as the chairperson 
of the interim board. In this interview, he talks about the 
coalition and its goals.
What will be India’s role as a leader of this 
coalition?
When disease outbreaks occur, depending on the mode 
of transmission they can spread very rapidly to affect 
people very far from where the outbreak starts. In India, 
we recognise that preparedness to handle outbreaks 
also includes strategies for prevention.
For known and as yet unknown diseases, vaccines offer 
the potential to be deployed rapidly and on scale to pre-
vent both disease and its further transmission. India, rep-
resented by the Ministries of Science and Technologies 
and Health and Family Welfare, intends to stand shoul-
der-to-shoulder with governments and agencies, such as 
the World Health Organization, the Welcome Trust and 
others to develop the strategies for partnerships, techni-
cal development, regulatory and ethical approaches and 
find the resources and commitments needed for the coa-
lition.
Indians have developed effective vaccines 
that are yet to be utilised - will these feature 
prominently?
The term ‘effective’ in science and in common use reflect 
different levels of rigour. There are actually relatively few 
‘effectiveness’ or efficacy studies of vaccines developed 
in India. The last vaccine developed in India which under-
went an efficacy study was the rotavirus vaccine made by 
Bharat Biotech with the support of the Department of Bio-
technology, and this is now being used by the MOHFW 
in four States, with plans to expand nationally in the near 
future.
The coalition will not focus on common diseases like ro-
tavirus, but will focus on diseases that have the potential 
for causing outbreaks. Among the known diseases that 
may be targeted is Chikungunya, for which a vaccine has 
been developed in India, but its effectiveness in prevent-
ing the disease needs to be evaluated. It is possible that 
support for such studies for existing, partially tested vac-
cine may be available.
In addition, we will be looking at new targets, as well as 
establishing platform technologies that will allow us to 
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rapidly address the currently unknown diseases which 
may cause outbreaks in the future.
How are the human trials planned to be car-
ried out?
For testing any new vaccine, safety is paramount and the 
vaccine is first tested in a small number of healthy people 
in phase 1 studies. Only then does the study move to a 
slightly larger number of people in phase 2 to figure out 
what dose is best to produce the best immune response. 
After that, come the larger scale phase 3 efficacy stud-
ies to test whether the vaccine can prevent disease in its 
target populations.
While the phase 1 and 2 studies can be done anywhere, 
phase 3 studies require a population where the disease 
is reasonably likely to occur, so phase 3 would have to be 
where the outbreak is happening.
Under this coalition, the plan is to develop vaccines 
through phase 1 and 2, and we will apply the highest 
standards for safety in these studies. In more industrial-
ised countries, many vaccines are now being tested in a 
unique form of volunteer studies, where disease is actu-
ally induced in people in a tightly controlled setting—the 
controlled human infection model or CHIM and the abil-
ity of the vaccine to prevent disease is characterised, so 
that fewer people are put at risk when testing vaccines. 
This requires volunteers who are altruistic and have great 
understanding of the risks of the experiments. There are 
currently no plans to do such studies in India, but may 
be, in a few years, we will feel ready to think about such 
approaches.
Which are the diseases being actively target-
ed? What is the strategy?
The targets will largely reflect the WHO R & D blueprint 
which has been evolved over the past couple of years. 
The goal of the coalition is to focus on diseases which 
do not have a large market in global terms; therefore, 
targets have been identified through a careful process 
of considering candidates that have been through some 
pre-clinical testing, but might not proceed to further test-
ing because vaccine manufacturers do not consider the 
returns to be sufficient for the investment they need to 
make.
As you can see from the CEPI website, much progress 
has been made on Zika, and for dengue, there is already 
one licensed vaccine available and at least three other 
candidates are in late phases of development, so it is 
unlikely to be considered. Swine flu and other influenza 
viruses cause diseases with the potential to result in pan-
demics, and for such diseases, there will be big markets 

and the bigger vaccine manufacturers will be developing 
vaccines in any case.
There is a perception that India will be the 
pharmaceutical hub of the world and also the 
laboratory for the world... How does this new 
role ensure our global leadership, especially 
in having a say on ethical practices in these 
sectors?
Ethical practices relate to both the development of drugs, 
vaccines and other products which is the domain of aca-
demia and regulatory authorities as much as manufactur-
ers and to their marketing and use, where manufacturers 
have the greatest role.
In development and testing, we will adhere to the highest 
ethical standards, ensuring that participants in studies 
completely understand the purpose as well as the risks 
and benefits of their participation. This will require strong 
credible academic partners and regulations, and the 
Drugs Controller General of India has already taken the 
lead in improving the standards of clinical testing in India.
How much money is needed to be raised, and 
will India have a part in raising funds as well?
The anticipated requirements for funding is about 200 
million US dollars per year, which is relatively modest. 
Yes, India will have a role in contributing, but the scale of 
contribution is not yet defined.
CEPI has announced a plan of getting more 
people on board - What is likely to be India’s 
role in this?
India is home to one sixth of the world’s people. Our peo-
ple live and travel everywhere. This is important for us, 
but we must also bring other partners on board. India will 
play a role in working not only with industrialised coun-
tries, but also with less resourced settings, particularly in 
Asia and Africa.
The India-Africa Health Summit, organised by the ICMR 
and supported by four Indian ministries is an example of 
the kind of engagement where we could work with African 
countries likely to be affected by outbreaks that need to 
build capacity in science, medicine and manufacturing.

Zebrafish, an animal model for one more 
disease
Indian researchers have finally found an ideal animal 
model to study microvillus inclusion disease (MVID) that 
may affect children born out of consanguineous marriag-
es and to screen potential drugs to treat the disease. Cur-
rently, children with MVID disease have no treatment and 
mostly die premature as babies as they suffer from mal-
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absorption of nutrients and huge fluid loss due to chronic 
diarrhoea.
Working with zebrafish a few years ago, DrMahendra-
Sonawane from Mumbai’s Tata Institute of Fundamental 
Research (TIFR) and his team showed that mutations in 
myosin Vb gene lead to defects in epidermis develop-
ment. But the epidermis defect gets partially resolved and 
the mutant fishes start growing normally before eventu-
ally dying 12–15 days after birth. “We did not know why 
these mutant fishes were dying. We suspected that there 
must be a defect in the intestine,” says DrSonawane. In 
humans, mutations in myosin Vb gene have been linked 
to microvillus inclusion disease. This gene encodes for 
a protein that acts as a motor to transport small vesicles 
that carry proteins and secretary material from the inner 
part of the cell to the cell membrane or outside the cells.
Aside from the link to MVID, the gene is expressed in the 
intestinal epithelium of zebrafish. So DrSonawane’s team 
started looking for the morphology of the intestine when 
the myosin Vb function is lost due to mutations. The re-
sults of the study were published recently in the journal 
Mechanisms of Development.
The scientists expected the zebrafish with myosin Vb 
mutation to exhibit some defects. “We were surprised to 
find that the intestinal defects in zebrafish were almost 
identical to humans,” he recalls. For instance, the micro-
villi, which are essential for absorption of nutrients, were 
stunted in most cases and even completely absent in 
extreme cases. The intestinal folds increase the surface 
area of the inner intestinal wall. But the folds were found 
lacking in fishes that had a myosin Vb mutation; the walls 
appeared smooth instead. And this is presumably due to 
changes in the intestinal cell shape and density.
The third main feature that causes malabsorption of nu-
trients is the presence of large vesicular bodies in the 
intestinal cells called inclusion bodies. The inclusion bod-
ies were found to trap the microvilli inside it thereby pre-
venting them from being exposed on the surface of the 
intestinal wall.
Though normal and mutant larvae ingested chicken egg 
yolk, the ability of mutant larvae to absorb lipids was less 
compared to normal fish thus testifying the decreased ca-
pacity of intestinal cells to absorb nutrients.
The zebrafish disease model has two major advantages 
over the mice disease models for MVID. First, it is easy 
to examine the defects in the intestine as the embryos 
and early larvae develop outside the mother and are 
transparent. Second, each zebrafish couple produces 
100–250 embryos and hence enough mutant embryos 
(quarter of the total progeny) can be obtained for analy-

ses. DrNiranjan Thomas, a specialist in neonatology from 
Christian Medical College Vellore, who reported an MVID 
case in India, thinks that the disease probably goes un-
der-diagnosed in India. “This disease is prevalent in Turk-
ish population due to consanguineous marriages. Since 
such marriages are not uncommon in India, it is surpris-
ing that only two cases of MVID have been reported so 
far,” DrSonawane says. “There is a need to track familial 
history in Indian population followed by genetic screen-
ing for MVID especially when couples lose babies due to 
chronic diarrhoea soon after birth.”

Anti-leprosy drug can enhance BCG 
vaccine efficacy: Study
Indian researchers have been able to bring about more 
than 50-fold improvement in the efficacy of the commonly 
used TB vaccine — Bacillus Calmette Guerin (BCG) — 
by giving mice the anti-leprosy drug (clofazimine) for a 
month along with a dose of the vaccine. The duration of 
protection lasted till the end of the trial protocol period of 
120 days. Results were published on August 29 in The 
Journal of Infectious Diseases .
“Mice vaccinated with BCG will remain equally protected 
if just two doses of anti-leprosy drug are given on the 
day of vaccination and on day seven. This is because the 
drug has a long half-life of 28 days in mice,” says Prof. 
Gobardhan Das, the corresponding author of the paper 
from the Special Centre for Molecular Medicine, Jawa-
harlal Nehru University, Delhi. To test the efficacy of the 
novel strategy, the BCG-vaccinated mice that were co-
treated with anti-leprosy drugs for a month were exposed 
to TB bacteria. “At the end of 60 days after infection, the 
bacterial load was more than 50 times lesser in mice that 
got the vaccine and the drug compared with mice that got 
only the vaccine,” says Dhiraj Kumar Singh, a co-author 
of the paper from JNU.
Long-lasting memory cells
The BCG vaccine efficacy is critically dependent on the 
generation of long-lasting memory cells called the central 
memory T (Tcm) cells. The Tcm cells generate effector 
memory T (Tem) cells that kill the TB bacteria.
Though effective in children, the vaccine’s efficacy dimin-
ishes with time, particularly in TB endemic regions. This 
is because people in TB endemic countries are continu-
ously exposed to TB bacteria. With regular exposure to 
TB bacteria, Tem cells that fight the bacteria get used up 
and the pool of Tcm cells that get converted to Tem cells 
eventually get exhausted, thereby rendering the host vul-
nerable to TB infection, explains Mr. Singh.
If the Tcm cells are much higher in number to start with 
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then they can convert to Tem cells for a longer period and 
produce a much rapid and stronger response against TB 
bacteria and protect the individual from TB infection for 
an extended period. This is precisely what the team led 
by Prof. Das achieved. The researchers nearly doubled 
the size of Tcm cell pool by administering anti-leprosy 
drug (5 mg/kg body weight) to mice already vaccinated 
with BCG.
“Initially after vaccination both Tcm and Tem cells are pro-
duced. Because we don’t want Tem cells, we try to make 
most of the cells into Tcm cells. This is achieved by ad-
ministering the anti-leprosy drug on the same day of BCG 
vaccination. Since the drug blocks the potassium chan-
nel of Tem cells, the production of Tem cells is slowed 
down or inhibited and the cells are pushed to become 
Tcm cells. This leads to an increase in Tcm pool,” says 
Prof. Das.

Chinese scientists discover molecule to 
repair organs
Chinese scientists have discovered a small molecule that 
can regenerate tissue, which in the future could poten-
tially eliminate transplants of some organs.
The research was led by Zhou Dawang and Deng Xian-
ming of the School of Life Sciences, Xiamen University, 
and professor Yun Caihong of Peking University, Xinhua 
news agency reported.
Prof. Zhou said the researchers discovered a drug, XMU-
MP-1, which can promote repair and regeneration in the 
liver, intestines and skin.
The findings were published in Science Translational 
Medicine . Prof. Zhou and his colleagues specifically 
targeted a critical signalling molecule in the Hippo path-
way, which controls organ size. The XMU-MP-1 has been 
proven to inhibit the activity of MST1/2, the central com-
ponent of this pathway and promote cell growth in four 
different mouse models with acute injuries.

U.N. admits to role in Haiti cholera 
epidemic
For the first time since a cholera epidemic believed to be 
imported by UN peacekeepers began killing thousands 
of Haitians nearly six years ago, the office of Secretary-
General Ban Ki-moon has acknowledged that the United 
Nations played a role in the initial outbreak and that a 
“significant new set of UN actions” would be needed to 
respond to the crisis.
The deputy spokesman for the Secretary-General, 
Farhan Haq, said in an e-mail this week that “over the 

past year, the UN has become convinced that it needs to 
do much more regarding its own involvement in the initial 
outbreak and the suffering of those affected by cholera”. 
He added a “new response will be presented publicly 
within the next two months, once it has been fully elabo-
rated, agreed with the Haitian authorities and discussed 
with member states.”
Significant shift
The statement comes on the heels of a confidential re-
port sent to Mr. Ban by a long-time UN adviser on August 
8. Written by Philip Alston, a New York University law 
professor who serves as one of the experts advising the 
organisation on human rights issues, the draft language 
stated plainly that the epidemic “would not have broken 
out but for the actions of the United Nations”.
Mr. Ban’s acknowledgment, by contrast, stopped short 
of saying that the UN specifically caused the epidemic. 
Nor does it indicate a change in the organisation’s legal 
position that it is absolutely immune from legal actions, 
including a federal lawsuit brought in the U.S. on behalf 
of cholera victims seeking billions in damages stemming 
from the Haiti crisis.
But it represents a significant shift after more than five 
years of high-level denial of any involvement or respon-
sibility of the UN in the outbreak, which has killed at least 
10,000 people and sickened hundreds of thousands. 
Cholera victims suffer from dehydration caused by se-
vere diarrhea or vomiting.
In the 19-page report, obtained from an official who had 
access to it, Mr. Alston took issue with the UN’s public 
handling of the outbreak, which was first documented in 
mid-October 2010, shortly after people living along the 
Meille River began dying from the disease.
The first victims lived near a base housing 454 UN 
peacekeepers freshly arrived from Nepal, where a chol-
era outbreak was under way, and waste from the base of-
ten leaked into the river. Numerous scientists have since 
argued that the base was the only plausible source of the 
outbreak but UN officials have consistently insisted that 
its origins remain up for debate.

Move over chemo, now harness the 
immune system to fight cancer
Steve Cara expected to sail through the routine medical 
tests required to increase his life insurance in October 
2014. But the results were devastating. He had lung can-
cer, at age 53. It had begun to spread, and doctors told 
him it was inoperable.
A few years ago, they would have suggested chemother-
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apy. Instead, his oncologist, Dr. Matthew D. Hellmann of 
Memorial Sloan Kettering Cancer Centre in New York 
City, recommended an experimental treatment: immu-
notherapy. Rather than attacking the cancer directly, as 
chemo does, immunotherapy tries to rally the patient’s 
own immune system to fight the disease.
Uncertain, Mr. Cara sought a second opinion. A doctor 
at another major hospital read his scans and pathol-
ogy report, then asked what Dr. Hellmann had advised. 
When the doctor heard the answer, Mr. Cara recalled, “he 
closed up the folder, handed it back to me and said, ‘Run 
back there as fast as you can.’”
Remarkable stories
Many others are racing down the same path. Harness-
ing the immune system to fight cancer, long a medical 
dream, is becoming a reality. Remarkable stories of tu-
mours melting away and terminal illnesses going into re-
missions that last years — backed by solid data — have 
led to an explosion of interest and billions of dollars of 
investments in the rapidly growing field of immunother-
apy. Pharmaceutical firms, philanthropists and the U.S. 
government’s “cancer moonshot” program are pouring 
money into developing treatments. Medical conferences 
on the topic are packed.
“This is a fundamental change in the way that we think 
about cancer therapy,” said Dr. Jedd Wolchok, chief of 
melanoma and immunotherapeutic services at Memorial 
Sloan Kettering.
Hundreds of clinical trials involving immunotherapy, 
alone or combined with other treatments, are under-
way for nearly every type of cancer. “People are asking, 
waiting, pleading to get into these trials,” said Dr. Arlene 
Siefker-Radtke, an oncologist at the University of Texas 
MD Anderson Cancer Centre in Houston, who special-
ises in bladder cancer.
The immune system — a network of cells, tissues and 
biochemicals they secrete — defends the body against 
viruses, bacteria and other invaders. But cancer often 
finds ways to hide from the immune system or block its 
ability to fight. Immunotherapy tries to help the immune 
system recognise cancer as a threat, and attack it.
A widely used type of immunotherapy involves drugs that 
free immune cells to fight cancer by blocking a mecha-
nism — called a checkpoint — that cancer uses to shut 
down the immune system.
These drugs, called checkpoint inhibitors, have been ap-
proved by the Food and Drug Administration to treat ad-
vanced melanoma, Hodgkin lymphoma and cancers of 

the lung, kidney and bladder. More drugs in this class are 
in the pipeline. Patients are clamouring for checkpoint 
drugs, including one, Keytruda, known to many as “that 
Jimmy Carter drug” which, combined with surgery and 
radiation, has left the former president with no sign of re-
currence even though melanoma had spread to his liver 
and brain.
‘Real hope’
“We can say in all honesty to patients, that while we can’t 
tell them we can cure metastatic lung cancer right now, 
we can tell them there’s real hope that they can live for 
years, and for a lot of patients many years, which really is 
a complete game-changer,” said Dr. John V. Heymach, a 
lung cancer specialist and chairman of thoracic/head and 
neck medical oncology at MD Anderson.
Yet for all the promise and excitement, the fact is that 
so far, immunotherapy has worked in only a minority of 
patients, and researchers are struggling to find out why. 
They know they have their hands on an extraordinarily 
powerful tool, but they cannot fully understand or control 
it yet. Despite the gaps in knowledge, checkpoint inhibi-
tors are coming into widespread use and are being tried 
in advanced types of cancer for which standard chemo-
therapy offers little hope.
While the drugs initially were given only to people with 
advanced disease, especially those who had little to lose 
because chemotherapy had stopped working, Heymach 
of MD Anderson predicted that soon some patients — 
including some with earlier stages of lung cancer — will 
receive checkpoint inhibitors as their first treatment.

Indian scientists unlock preterm birth 
mystery
Indian researchers have made a major discovery by un-
derstanding the mechanisms by which preterm births 
(between 28 and 32 weeks of gestation) occur. At 35 per 
cent, India accounts for the highest burden of preterm 
births in the world.
The researchers found for the first time that gram-pos-
itive Group B Streptococcus (GBS) bacteria produce 
small balloons called membrane vesicles, which contain 
toxins that kill both foetal and maternal cells and destroy 
the collagen that binds the cells together.
The team was led by Professor Anirban Banerjee from 
the Department of Biosciences and Bioengineering, IIT 
Bombay, and Dr Deepak Modi from Mumbai’s National 
Institute for Research in Reproductive Health. The re-
sults were published in the journal PLOS Pathogens .
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Group B Streptococcus (GBS) bacteria are normally found in human vagina and their numbers can shoot up in some 
pregnant women. The GBS bacteria have been associated with premature rupture of amniotic membrane and pre-
term birth.
“Other closely related bacteria have been known to produce vesicles in very recent times. So we were interested in 
knowing if Group B Streptococcus bacteria were producing vesicles,” says Prof. Banerjee.
‘Scientific reason too’
“Besides curiosity, there is a scientific reason too. A lot of women who suffer from inflammation of the amniotic mem-
brane do not have bacterial infection in the amniotic sac. So we thought that the bacteria present in the vagina were 
secreting certain factors that travels up the reproductive tract and acted in a synchronised fashion to cause preterm 
birth and stillbirth.”
Test on pregnant mice
The team tested its hypothesis by injecting vesicles into 15 pregnant mice. All the injected mice gave birth to preterm 
babies and nearly 40 per cent were born dead (stillborn). The preterm babies were much smaller and unhealthy. In 
mice, the babies were born two days preterm.
“This is equivalent to two months in humans as the gestation period in mice is 21 days,” says Dr Modi.
The researchers found that the toxins present in the vesicles fragmented the collagen of the amniotic membrane. 
“Fragmentation of the collagen leads to loss in elasticity and weakening of the amniotic membrane thus making it sus-
ceptible to rupture due to pressure from the growing foetus,” says Dr Modi. This leads to preterm birth. The vesicles 
also degrade the collagen in the womb.

Lupin receives USFDA nod for 
anti-bacterial tablets
Lupin’s U.S. subsidiary, Gavis Pharmaceuticals LLC, USA, has received tentative approval for its Moxifloxacin Hydro-
chloride Tablets, 400 mg from the United States Food and Drug Administration (USFDA) to market a generic version 
of Bayer Healthcare Pharmaceuticals Inc.’s Avelox Tablets, 400 mg in the US, Lupin said in a statement. Avelox had 
U.S. sales of $ 30.1 million. Meanwhile, Lupin has received tentative approval for its Silodosin Capsules, 4 mg and 8 
mg from the USFDA to market a generic version of Allergan Sales, LLC’s RapafloCapsules, 4 mg and 8 mg. Rapaflo 
had US sales of $228.7 million.
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Two genetic variants up the diabetes risk 
in Indians
Of the several genetic variants for Type 2 diabetes that 
have been identified through genome wide association 
studies (GWAS), Prof. Padmalatha S. Rai from the De-
partment of Biotechnology, School of Life Sciences, Ma-
nipal University, Manipal, Karnataka and her team exam-
ined the possible correlation of the nine most significant 
genetic variants for Type 2 diabetes in an Indian popula-
tion.
They also looked at the “interactive effect of these gene 
variants on the risk of Type 2 diabetes in the Indian popu-
lation”. The study involved 1,156 individuals with diabe-
tes and without diabetes from Karnataka. 
Over 65 genetic variants for Type 2 diabetes have been 
identified through GWAS from Caucasian and other pop-
ulations. Out of this, the researchers picked up the nine 
most significant and commonly seen variants in many 
populations for further scrutiny.
The researchers found two of the nine selected variants 
— of TCF7L2 and SLC30A8 gene — were responsible 
for 29.6% population attributable risk of Type 2 diabe-
tes. The study confirmed the independent association 
between the two variants and type 2 diabetes. “But we 
can’t rule out that the other seven variants have no role 
in increasing the risk of Type 2 diabetes,” says Dr Rai. 
“Though individually they don’t contribute to risk, they 
may interact with one another and increase the risk of 
disease susceptibility in the population.”
While these two variants — of TCF7L2 and SLC30A8 
gene — have together been found to be responsible for 
nearly 49% of population attributable risk in Caucasians, 
it is only 29.6% in the case of the Indian population. “Indi-
vidually, the occurrence of risk alleles for the seven vari-
ants may be lower in the Indian population and therefore 
they may not contribute to Type 2 diabetes. But the seven 
variants may together increase the risk association,” she 
says.
In general, the higher the number of risk alleles in a per-
son the greater the risk association in a person. In the 
Indian population studied, 14.5% of individuals who had 
13–14 risk alleles had four times increased risk of diabe-
tes compared with 1.3% people who had more than 5-6 
risk alleles.

However, in spite of having over 13–14 risk alleles, some 
individuals still did not develop diabetes. “This may be at-
tributed to other risk factors such as obesity, diet, life style 
and other environmental factors,” Prof. Rai says. After all, 
approximately 26% of risk comes from genetics. So indi-
viduals with higher number of risk alleles and higher BMI 
have a greater risk of developing diabetes.
The risk allele frequencies of these variants in the Indian 
population were entirely different with those from Cauca-
sian population. So the contribution of variants to Type 2 
diabetes is not convincing across different ethnicities or 
to a particular genetic background, she says.
Hence, identification of individuals at high risk of develop-
ing diabetes is of great importance not only for decipher-
ing disease aetiology but also from the point of health 
care management to halt the rise in diabetes.

Screening for rare genetic disorders at a 
point-of-click
Fast and accurate diagnosis of disease-causing mito-
chondrial genetic mutations is now possible thanks to 
automation of the entire process of data analysis and in-
terpretation by a team of researchers at the Delhi-based 
CSIR Institute of Genomics and Integrative Biology.
The comprehensive pipeline developed by a team led by 
DrSridhrSivasubbu and Dr Vinod Scaria of IGIB includes 
methodologies to sequence mitochondrial genome using 
next generation sequencing and a software to appropri-
ately analyse and interpret the data at a point-of-click.
Mitochondria, the powerhouses of the cell, are unique in 
several ways. A cell can have multiple mitochondriae, with 
each mitochondriae differing from one another by a few 
variations. This phenomenon is known as heteroplasmy. 
Heteroplasmy can vary between cells of the same tissue, 
organ, individual or even between individuals of the same 
family.
Though heteroplasmic mutations implicated in mitochon-
drial diseases are seen even in healthy individuals, the 
reason why they do not manifest as disease is due to low 
frequency of heteroplasmy. A person does not manifest 
the disease when the heteroplasmy frequencies are low, 
usually less than 10%. “Nearly 20% of normal individu-
als harbourheteroplasmic mutations reported to be impli-
cated in mitochondrial diseases but the frequency is less 
than 10%,” said DrScaria.
The mutations could also be acquired during cell division. 
While all cells will carry the mutations associated with 
disease when it is inherited, cells in different tissues may 
have different mutations when it is acquired.

BIOTECHNOLOGY
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Also, compared with nuclear genome, the mitochondrial 
DNA has a 5-10 times greater rate of mutation than nu-
clear DNA. “So it is not surprising that mitochondrial dis-
orders are one of the commonest rare genetic disorders, 
with an incidence of approximately 1 in every 5,000 births 
globally,” says DrScaria.
Though many hospitals now have the Next Generation 
Sequencing, doctors do have the expertise to do the en-
tire process of seeing where the mutations are and inter-
pret if the mutations so seen cause disease or not. Also, 
the frequency of heteroplasmic mutations needs to be 
known. Many of the so called mutations are common in 
the population but at a lower heteroplasmic frequency. “If 
the frequency is more in the population then the mutation 
is probably not a disease causing one,” DrScaria said.
“We have attempted to close this gap by automation of 
the entire process of data analysis and interpretation,” he 
said. First the mitochondrial genome is sequenced us-
ing next generation sequencing. To make interpretation 
possible, the raw data is overlaid on the mitochondria ge-
nome and the positions where the variations are present 
are noted and the frequency of the variation in the sam-
ple is also recorded.
The disease caused by each mutation is checked with the 
data bank and compared with the population frequency.
Since IGIB has the data of all disease-causing mutations 
and the frequency of every single disease-causing muta-
tion in the global population, comparing the frequency of 
the sample with the population can be carried out auto-
matically.
“The commercial application of the knowledgebase would 
enable fast and accurate diagnosis of mitochondrial ge-
netic mutations with implications in clinical diagnosis, 
prenatal testing and carrier screening,” he said.
This technology has been licensed to the Bengaluru-
based Eurofins Clinical Genetics India Pvt Ltd. to enable 
fast and accurate diagnosis, screening at clinical turna-
round times and research into mitochondrial diseases. 
The service is presently available in India as MitoSure.
The company has been testing samples since mid-April. 
“We have so far tested 25 families,” said DrSurendraChi-
kara, Executive Director of Eurofins. The cost per test 
ranges from Rs.15,000-20,000 and has a turnaround 
time of two weeks.
“We will soon be starting screening campaigns for fami-
lies with known history of disease-causing mitochondrial 
genetic mutations. This will help the family to know the 
female members’ carrier status,” DrChikara said. In this 
case, the identified mutation alone is screened and cost 

Rs.5,000 per person.

Nano particles pack a mega medicinal 
punch in green tea
It is well known that green tea has many superior medical 
benefits—antibacterial activity, offers protection against 
many types of cancer, has anti-diabetic, and anti-inflam-
matory properties, to name a few. But all these benefits 
have been based on studying the infusion that is got 
when the tea bags are dipped into hot water for about 
3–4 minutes to allow the active components seep into 
the water.
But a study published in January 2016 in the journal Sci-
entific Reports has gone beyond studying the infusion 
and found the answers to what renders the green tea its 
medicinal properties. The researchers looked at the tiny 
particles suspended in the tea infusion to understand if 
these particles played a positive or negative role in the 
well established bioactivity of green tea.
“After seeping a bag of green tea we can always find 
fine particles suspended in the tea infusion. These fine 
particles are of three different sizes — macro, micro and 
nano. This raised my curiosity to probe the role of those 
particles in the green tea effect,” says Judy Gopal one of 
the lead investigators of the paper in an email to this Cor-
respondent. Dr Gopal is a Chennai-born and educated 
researcher now working as an Assistant Professor in the 
Department of Bioresource and Food Science, Konkuk 
University, Seoul, South Korea.
Dr Gopal and DrManikandan Muthu, the lead investiga-
tors of the team, studied the suspended particles by as-
sessing its antibacterial activity against oral microflora. 
The reason for picking oral microflora to test the effec-
tiveness of the suspended particles is because the oral 
microflora are the first to come in contact with green tea 
in the mouth. Also, green tea is known to prevent dental 
caries.
The antibacterial activity seen in green tea comes from 
catechins, phenolics, flavonoids, with catechins playing 
a predominant role compared with the other two. “This is 
the reason why green tea has more antibacterial activity 
than black tea. Both teas have phenolics and flavonoids 
but catechins are unique to green tea. This additional-
ly suggests that catechins play a more dominating role 
compared to phenolics and flavonoids,” says Dr Gopal.
Dr Gopal and her team studied the effect of all three sizes 
of suspended particles for their antibacterial properties. 
The researchers found that the higher the epigallocat-
echin gallate or EGCG (the major bioactive ingredient 
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in green tea) content the better the antibacterial effect 
against the oral microflora.
Compared with the macro and micro suspended parti-
cles, the nano particles had “significant antibacterial ac-
tivity against S. mutans and the human dental bacterial 
samples”. The macro particles in the infusion did not have 
any distinct antibacterial property or EGCG conserved in 
them. When the researchers removed the macro parti-
cles from the infusion, there was no change in the bioac-
tivity of the extract.
Likewise, the micro particles too did not appear to con-
tribute much towards antimicrobial activity. Though the 
bioactive components and EGCG contents were rela-
tively higher than the macro particles, the removal of 
micro suspended particles from the infusion did affect 
the antimicrobial properties significantly. However, the 
nano-sized particles were found to be “packed with the 
bioactive components, namely flavonoids, total phenols, 
catechins, EGCG and exemplified enhanced antioxida-
tion and antimicrobial activity compared to its counter-
parts,” they write. “These results clearly indicate that the 
bioactivity of green tea was not just a green tea extract-
based phenomenon but a synergistic phenomenon of 
the EGCG in the extract together with the EGCG packed 
near nano to nano sized green tea particles.”
Explaining why the nano-sized particles have greater an-
timicrobial activity, Dr Gopal says the higher surface area 
apparently provides greater surface attachment sites for 
the EGCG-catechin moieties. “This is not exactly directly 
evidenced so far, but the fact that these nano-sized par-
ticles encase more EGCG has been confirmed by analy-
sis,” she says.
Though the nano particles are way less than macro par-
ticles in terms of weight, they are undoubtedly more in 
terms of numbers. She does not feel that there will be any 
major improvement in terms of antibacterial properties by 
increasing the amount of nano particles in green tea.
“When we started working on this project we thought the 
nano particles in the extract will deter the activity of the 
extract and, hence, we will make a recommendation to 
the tea bag manufacturers to pack the tea leaves in bags 
with finer meshes to avoid the release of these particles 
into the extract. But, the results we got were diametrically 
opposite. The nano particles have a huge role to play and 
ought to be retained,” she says.

Genetic secrets of 88 bony fishes 
revealed
Now, more is known to science about the life of fishes 

that thrive in the ocean depths as a group of marine re-
searchers have prepared the genetic fingerprints of 88 
species of fishes. The researchers had earlier prepared 
the genetic database of 32 species, especially elasmo-
branchs or cartilaginous fishes which included sharks, 
rays and sakes.
This time, the researchers from the National Bureau of 
Fish Genetic Resources, Kochi centre and the Central 
Marine Fisheries Research Institute (CMFRI), Kochi, fo-
cused more on bony fishes thus taking the total number 
of deep-sea fishes whose genetic characters have been 
decoded to 120 species.
“The deep-sea fishes are the ones that live at ocean 
depths of more than 200 metres. There is astonishing di-
versity of marine life at these depths. The species also 
exhibit diverse adaptation techniques in the deep-sea 
habitat. The DNA bar coding would open the doors for 
the scientists to understand the secrets of life,” explained 
K.K. Bineesh, one of the lead researchers of the project. 
MrBineesh is also a member of the IUCN Shark Special-
ist Group. According to him, despite the rich diversity and 
opening of new fishing grounds for targeted resources, 
little has been done in the fish taxonomy front. Precise 
identification of the species is vital for sustainable man-
agement of fishery resources, said MrBineesh explain-
ing the socio-economic relevance of the DNA bar coding. 
The research team, led by A. Gopalakrishnan, Direc-
tor, CMFRI, had N. G. K. Pillai, E. M. Abdussamad, and 
K.V Akhilesh of the CMFRI and V.S Basheer and K.K. 
Bineesh of the Bureau as its members.
As a result of DNA fingerprinting, scientists discovered 
10 new marine deep-sea fish species from the depths of 
the Arabian Sea. The new species that were identified 
belong to families such as Synodontidae, Notacanthidae, 
Polymixiidae, Chaunacidae, Argentinidae and Myctophi-
dae.
The DNA bar coding of these species may also bring 
changes in the nomenclature of a few species known to 
the science for long. The names of deep-sea fishes will 
have to be changed and many synonymised species will 
be getting their names back in the process.
A new species of Chaunaxmultilepis was described on 
the basis of 13 specimens. The species was given the 
name multilepis considering the many type of scales 
found on its body.
The first Chaunax species (Chaunaxpictus) was recorded 
in India more than a century ago. However, the species 
was later believed to be restricted to the Atlantic waters. 
In 1909, a second species, Chaunaxapus, was collected 
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from the Bay of Bengal. The latest discovery of Chaunax 
species was in 2013, when six species were collected 
from the Indian Ocean, noted the researchers.

Chennai researchers prolong eggs’ shelf 
life
By coating paper trays with a mixture of silver nanopar-
ticles and binders, scientists at the Chennai-based Tamil 
Nadu Veterinary and Animal Sciences University (TANU-
VAS) have been able to increase the shelf life of eggs by 
at least 14 days. This was possible by using silver nano-
particle-coated paper trays that killed both Gram-positive 
and Gram-negative bacteria found on egg shells. 
Egg shells get contaminated with bacteria when they 
come in contact with bird droppings at poultry farms. Also, 
the unhygienic condition of trays used for storing eggs at 
retail outlets leads to high incidence of bacterial contami-
nation. E. coli, Staphylococcus aureus, Streptococcus 
species andSalmonella species are found on egg shells.
Bacterial contamination
“As much as 50% of eggs get spoiled due to microbes 
present on egg shells. These microbes enter the egg 
through the pores present in the shell. In India, E. coli is 
the most commonly found bacteria on egg shells,” says 
DrKaliyaperumal Viswanathan, the first author of the pa-
per and a research scientist at TANUVAS. Since bacterial 
contamination of eggs causes disease outbreaks, reduc-
ing or preventing contamination would lead to reduced 
disease outbreaks and possibly increased shelf life.
Since the antibacterial property of silver nanoparticles is 
well established, the team led by DrDhinakar G. Raj, Pro-
ject Director of Translational Research Platform for Vet-
erinary Biologicals, TANUVAS, mixed silver nanoparticles 
with chitosan (an antibacterial drug) and a binder to coat 
the paper trays. About 21 mg of silver was used for coat-
ing 100 grams of egg trays. Fresh eggs collected from 
farms were used for the studies. The eggs were com-
pletely covered by sandwiching them between two silver 
nanoparticle-coated paper trays.
While the physical property such as the shape of the egg 
remained the same in eggs kept in silver nanoparticle-
coated trays and control trays, the difference in specific 
gravity was marked. While the specific gravity of eggs 
kept in control trays reduced by 38% at the end of 27 
days, the reduction was just 8% in the case of eggs 
stored in coated trays.
Similarly, the air cell depth, which increases in size with 
the age of egg, was also studied. At the end of 30 days, 
the air cell depth increased up to 10.6 mm in control sam-
ples, while the increase was only 7 mm in the case of 

eggs kept in silver nanoparticle-coated trays.
The albumin index (viscosity and clarity) which reflects 
the quality of eggs was measured. At the end of 12 days, 
the albumin index value reduced up to 57% in the case 
of control samples, while it was only 12% in the case of 
eggs kept in coated trays.
Finally, the yolk index value (an indirect measure of inter-
nal egg quality) reduced by 73% at the end of 18 days in 
control samples while it reduced by 37% in test samples. 
Even at the end of 27 days, the yolk index value reduced 
by only 40% in test samples.
Viable commercially
“We tested the eggs for silver nanoparticles and did not 
find any inside the eggs,” says Dr Raj. “Silver nanoparti-
cle-coated paper trays remain effective for nine months.” 
It would cost Rs.2 for coating a paper tray for storing six 
eggs if the tray is used only once. But the cost will come 
down drastically if reused, he says.
Using the coated paper trays for storing eggs is “highly 
suitable for large-scale commercial outlets”. Dr Raj says 
the rural households too would benefit as they get only a 
few eggs a day. “So they can use the coated trays to ac-
cumulate eggs till they have more eggs to sell,” he says. 
This study offers a great opportunity for households to 
benefit from nanotechnology.

In a first, scientists predict brain activity 
patterns
Researchers have, for the first time, decoded and pre-
dicted the brain activity patterns of word meanings within 
sentences, an advancement that may help brain injury 
and stroke patients communicate better.
The study used functional magnetic resonance imag-
ing (fMRI) to measure human brain activation where re-
searchers successfully predicted what the brain patterns 
would be for new sentences.
“Using fMRI data, we wanted to know if given a whole 
sentence, can we filter out what the brain’s represen-
tation of a word is — that is to say, can we break the 
sentence apart into its word components, then take the 
components and predict what they would look like in a 
new sentence,” said Andrew Anderson from University 
of Rochester in the U.S. “We found that we can predict 
brain activity patterns — not perfectly [on average 70 per 
cent correct], but significantly better than chance,” said 
Mr. Anderson.
The study makes key advances towards understanding 
how information is represented throughout the brain.
“First, we introduced a method for predicting the neural 
patterns of words within sentences — which is a more 
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complex problem than has been addressed by previous studies, which have almost all focused on single words,” said 
Mr. Anderson.
‘Novel approach’
“And second, we devised a novel approach to map semantic characteristics of words that we then correlated to neural 
activity patterns,” he said.
To predict the patterns of particular words within sentences, researchers used a broad set of sentences, with many 
words shared between them.
For example, “the green car crossed the bridge,” “the magazine was in the car,” and “the accident damaged the yellow 
car.”
The fMRI data was collected from 14 participants as they silently read 240 unique sentences.
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IIT-M develops a lab-on-a-chip 
diagnostic device
A simple, self-powered, lab-on-a-chip device that could 
enable diagnoses of several diseases, which is both af-
fordable and accessible even in resource-constrained 
settings, has successfully passed preclinical trials, thanks 
to research done by a team of scientists from the Indian 
Institute of Technology, Madras.
A team led by Prof. Ashis Kumar Sen, the corresponding 
author of the paper from the Department of Mechanical 
Engineering, IIT Madras, used a 2 cm long microchan-
nel device that employs capillary force to draw blood into 
the device to separate plasma from whole blood and test 
glucose level in diabetic patients.
The first part of the microchannel device has hydrophilic 
walls (top and two side walls) that help the blood sample 
to be drawn in through capillary force. But one centimetre 
away, all the four walls of the microchannel are hydropho-
bic. Like a drop of water on a Teflon surface, the blood 
comes together and forms a large contact angle (more 
than 90 degrees) when it enters the hydrophobic region. 
The forward movement of the blood is suddenly impeded 
and the blood cells tend to accumulate in the hydropho-
bic region of the microchannel.
Unlike blood cells, the plasma with its low viscosity con-
tinues to move forward due to the momentum gained 
while passing through the hydrophilic region. “The blood 
cells slow down and then stop moving at the hydropho-
bic region and form a self built-in filter, while the plasma 
continues to move past the cells,” says Prof. Sen. “By 
creating a differential wetting behaviour in the microchan-
nel we were able to separate the plasma from the blood 
cells.” Separating the plasma from blood cells is essen-
tial as it improves sensitivity and reliability. Most blood 
analyses are based on optical detection techniques, and 
blood cells present tend to interfere with the optical path 
resulting in low sensitivity.
The device does not require any external or internal pow-
er as it relies on capillary force to draw blood and the sep-
aration of plasma from blood cells is achieved through 
differential wetting behaviour of the microchannel walls.
“Only 5 microlitre of blood is required and in 15 minutes 
we get 450 nanolitre of plasma which further increases 

with time. With suitable design modifications we have 
also achieved higher plasma volume up to 2 microlitre 
in 15 min, which is adequate for detection of most ana-
lytes,” says M. Sneha Maria, the first author of the pa-
per from the Department of Mechanical Engineering and 
Department of Biotechnology, IIT Madras. It takes 15–20 
minutes to test the samples and get the results.
The detection platform for different diseases and condi-
tions can be integrated within the device inside the hy-
drophobic region. “This is a proof-of-concept study so we 
used commercially available glucose test strips to detect 
glucose level in the blood samples,” says Ms. Maria. The 
sensitivity of the disposable device is comparable to con-
ventional blood tests, says Prof. Sen.
Unlike the microchannel device used by the IIT team, 
many commercial glucometers rely on whole blood for 
testing. Using whole blood can cause measurement er-
rors due to various hematocrit levels (the ratio of the vol-
ume of red cells to the volume of whole blood). When the 
hematocrit levels are high the viscosity of blood is more 
and this leads to low glucose concentration and under-
estimation. Overestimation results when the hematocrit 
levels are low. “There is a likelihood of more than 10% er-
ror in glucose detection when whole blood is used,” says 
Ms. Maria.
Prof. Sen is hopeful that the device can be used for par-
allel detection of analytes for several diseases using just 
one blood sample.

Ramco Systems partners with Cloud Pay
Ramco Systems, a leading global HCM and payroll com-
pany, and CloudPay, one of the world’s foremost provid-
ers of managed global payroll and payment services,  , 
announced a strategic partnership to help enterprises 
take better advantage of cloud payroll solutions. The 
partnership will combine CloudPay’s SaaS platform and 
expertise in managed payroll for multinational organisa-
tions, with Ramco’s leading payroll software to deliver 
solutions for today’s increasingly complex and disbursed 
workforces, according to a company release.

COMPUTER & IT
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India to Roll Out Exclusive Repair 
Facility for Scorpene-Class Submarines
Undeterred by its recent data leak controversy, the In-
dian government will go ahead with plans to set up an 
exclusive repair facility for Scorpene-class submarines, 
in what is being seen as a major morale booster for 
French shipbuilder DCNS. India will set up an exclusive 
repair facility for the soon-to-be-inducted Scorpene-class 
Submarine at the Naval Dockyard in Mumbai at an esti-
mated cost of USD 109 million. The Indian government 
decided to go ahead with the plan despite the huge con-
troversy over the leak of sensitive data pertaining to the 
Scorpene-class Submarine in August this year. This de-
cision has come as a major relief for French ship build-
ing firm DCNS, which feared suffering a huge setback in 
India due to the data leak controversy. DCNS is report-
edly eyeing an additional contract for building three more 
submarines for India. The company had signed a USD 
3.5 billion contract in 2005 with India to jointly develop 
six Scorpene-class submarines. Meanwhile, India’s De-
fense Acquisition Council (DAC) under the chairmanship 
of Defense Minister Manohar Parrikar, has also cleared 
a proposal to set up a weapons repair facility for ships in 
Port Blair, a highly strategic location in the Indian Ocean. 
The facility is being built at an estimated cost of USD 
68 million. This facility would not only enable the on-site 
repairing of vessels and weapons at times of emergency 
but would also help India capture the repair market for 
foreign vessels crossing the Indian Ocean. In yet anoth-
er decision, the DAC has cleared a proposal aimed at 
strengthening the security system in the northern state of 
Jammu and Kashmir. DAC has cleared proposals worth 
USD 50 million for the procurement of electronic warfare 
systems in the region. Apart from strengthening security 
and surveillance in the region, the DAC also approved a 
proposal to procure anti-tank guided munitions for train-
ing purposes for the army at a cost of USD 61 million.

Book Review : ‘Indian Army attempting 
military change in isolation’
For all the rhetoric that has flowed for a decade and more 
on jointness, inter-operability and creating synergy be-
tween the three wings of the armed forces, the concepts 
have remained only on paper as the sole driver of change 

has largely been the Indian Army, leading to expected 
resistance from the other two services, says this rather 
oddly-titled but eye-opening work by a research fellow at 
the Defence Ministry-funded think-tank, the Institute for 
Defence Studies and Analyses (IDSA). The book, written 
in the manner of a series of case studies, also points to 
the lack of a clearly enunciated national security strategy, 
a defence situational review, a defence strategy and a 
joint strategy for the armed forces — all of this hampering 
military reforms. 

More shockingly, a survey of serving and retired officers 
within the Indian Army, inter-alia, found that 81 percent felt 
that its strategy was slow in evolution. Little wonder then 
that the Cold Start doctrine, adopted with much fanfare 
in 2004 that envisaged a quick response by at least one 
of the army’s three strike corps in case of hostilities with 
Pakistan, is all but dead as a dodo. “Change must ide-
ally flow from the national security structure of a country, 
irrespective of the specific organisations involved… The 
case studies related to conventional change suggest that 
military reform was essentially spearheaded by the army, 
though critically with support from the political establish-
ment. However, irrespective of the resultant impact, the 
tendency to undertake such major and often transforma-
tional shifts without the benefit of a clearly enunciated 
national security strategy, a defence situational review, a 
defence strategy and a joint strategy for the armed forces 
creates conditions that perforce tend to force the armed 
forces to function with an inadequate understanding of a 
national perspective on these issues,” writes Vivek Chad-
ha, who retired as a Colonel from the Indian Army after 
serving for 22 years. “This often leads to contradictions 
as a result of single-service doctrines or strategies, which 
do not necessarily carry the weight of the government 
behind them. This leads to a Catch-22 situation, wherein 
not formulating a strategy or doctrine in the absence of a 
national strategy adversely affects functional efficiency, 

DEFENCE
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and introducing one in isolation produces at best a limited 
view of the subject. The circumstances created by these 
conditions limit the ability to plan and implement military 
change. The example of the so-called Cold Start doctrine 
is a case in point,” 

Chadha writes. Noting that India’s status-cum-capability 
is undergoing a change, the book says that the behav-
iour of the major powers reveals that if there is one factor 
which all of them aspire to attain it is the ability to remain 
proactive in their decision-making process. “This can 
only happen when decisions follow a well-orchestrated 
and planned course of action, which must flow from a 
clearly enunciated and formulated national assessment 
of treats, challenges and aims. The absence of this func-
tion as an institutional process remains a constraint for 
both proactive decision-making and deliberate, consid-
ered and futuristic military change.” And what of the Cold 
Start doctrine? It was doomed from the start, the book 
says. It quotes Air Vice Marshal Kapil Kak (retd), now 
with the Centre for Air Power Studies, as saying: “There 
is no question of the air force fitting itself into a doctrine 
propounded by the army. This is a concept dead at incep-
tion.” 
Since the doctrine was released by the army, the level 
of political support for it remains unclear, especially in 
the light of General V.K. Singh — Indian Army chief from 
March 2010 to May 2012 and currently Minister of State 
for External Affairs — disowning it. At the bottom line, the 
book notes, the lack of a Chief of Defence Staff (CDS), 
the creation of which was recommended by a committee 
that probed the 1999 Kargil war with Pakistan, is a major 
stumbling block to military reform. There are, no doubt, 
tri-service institutions like the Chiefs of Staff Committee, 
Headquarters Integrated Defence Staff, the Strategic 
Forces Command and the Andaman and Nicobar Com-
mand. “However, even as these organisations are often 
analysed for enhancing their effectiveness, the absence 
of a Chief of Defence Staff and the importance and criti-
cality of an integrated Ministry of Defence (MoD), is often 
lost sight of. The continuation of service-specific thinking 
on change management is closely related to limitations 
within the armed forces, their not being integrated with 
the MoD and the tri-services institutions not achieving the 
true potential of these organisational structures. “The im-
perfections of these critical nodal structures ensures that 
future change management in a joint environment will 
either not fructify or follow parochial paths chaired by in-
dividual services, which will require both money and time 

to undo in the future. “This is not a luxury the defence of 
India can afford, especially given the delays in this regard 
that have already affected military change and the secu-
rity environment in the region,” Chadha writes. This book 
is definitely a must-read for those in uniform, those in the 
bureaucracy who deal with security matters and those 
with even a nodding acquaintance of matters military. 
Book: Even If It Ain’t Broke Yet, Do Fix It — Enhancing 
Effectiveness Through Military Change 
Author:Vivek Chadha

India Has An Edge In Aeronautics 
Tejas—India’s advanced fighter—entered service in the 
Indian Air Force (IAF) on 1 July this year. Tejas is not 
an ordinary aircraft, but a fourth-plus generation fighter 
embodying very advanced technologies, like fly by wire 
systems, all digital cockpit, advanced composites, utility 
management systems, open systems avionics architec-
ture, weapons management system with an array of air-
to-air and air-to-ground weapons. It is also agile, highly 
manoeuvrable, light weight and among the smallest fight-
ers, comparable to the best in the world. At the Bahrain 
Air Show, it won the admiration of aviation experts and 
visiting Air Force teams. Some countries even showed in-
terest in acquiring the aircraft. The IAF has committed to 
buy 120 of these fighters. In the long-run, it and the Indian 
Navy will need hundreds of Tejas variants. Plus, there is a 
huge potential for export. It is a cost-effective aircraft with 
a high ‘Bangs to Bucks’ ratio. Hindustan Aeronautics has 
also developed a range of helicopters with very advanced 
technologies. The Tejas is the latest indigenous weapon 
system to enter service, but the DRDO has developed a 
large variety of sophisticated weapon systems. A range 
of missiles: the Prithvi, Dhanush, Agni, Akash, Nag, have 
all been developed in India. New missiles like Astra, LR-
SAM, MRSAM are in advanced stages of development. 
Brahmos, the only supersonic cruise missile in the world, 
is in regular production with enquiries from many coun-
tries. Pinaca, a versatile multi-rocket system, has proved 
its efficacy and is in great demand, too. A range of radars, 
sonars, torpedoes, UAVs and many other EW/electronic 
systems have also been developed by DRDO. 

India still imports 60 per cent of its requirements, howev-
er, mostly to meet the immediate needs of the services. 
But we (the scientific community) strongly believe India 
can reduce its imports significantly and become an ex-
porting country, if some of the weaknesses in our Aviation 
&Defence (A&D) ecosystem are corrected. Fortunately, 
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the situation in India is changing in the positive direction. 
The offset policy (that ensures that up to 30 per cent of 
defence deals are re-invested in India), has brought in big 
private players into the A&D domain. With a vast array of 
developed systems now available within our country and 
large offset commitments likely, the government’s Make 
in India efforts, particularly in the area of military aviation, 
can be accelerated if the following benchmarks are ap-
plied. Firstly, our aviation and defence domain need an 
ecosystem of OEMs with Tier 1, 2 and 3 SME partners 
supported by specialist industries for raw materials, etc. 
such as aluminum alloys, titanium alloys, nimonics, and 
carbon composites. Next, joint ventures should be en-
couraged and facilitated in critical areas, such as gas tur-
bine engines, flight controls, landing gears, etc. Produc-
tion of electronics components/sensor elements needs to 
be accelerated, as these are critical for the A&D industry 
growth. And the Centre should establish costly test/pro-
cess facilities and make them available to SMEs. Finally, 
large projects such as the LCA Tejas have helped devel-
op hundreds of technologies/equipment and to create an 
ecosystem of industries, laboratories and academic insti-
tutions. For continued growth of technology and strength-
ening of the ecosystem, it is essential for the Centre to 
continue supporting such development programmes.
Cryogenic gains for GSLV 
ISRO announces its arrival in the global satellite launch 
market with the successful flight of the GSLV-Mk II rocket 
with an indigenous cryogenic engine to put a 2,211 kg 
weather satellite into orbit. This success also gives an 
impetus to Chandrayaan-2, which will put a lander and 
a rover on the moon. THE bespectacled D. Sujatha, an 
engineer in the Satish Dhawan Space Centre (SDSC), 
Sriharikota, radiated confidence on September 8. As she 
stood on the terrace of the Brahm Prakash auditorium, 
situated in the space port of the Indian Space Research 
Organisation (ISRO), she was prepared for the occasion. 
At 4:50 p.m., when ISRO’s Geosynchronous Satellite 
Launch Vehicle (GSLV-F05) lifted off from its launch pad 
and roared into a cloudless sky, she calmly filmed the 
rocket riding on plumes and smoke on her mobile phone. 
When the rocket was a mere dot in the sky and several 
minutes before the mission ended, she waved the Indian 
tricolour to indicate its success. Her confidence in the 
GSLV-F05 was not misplaced. At the end of a smooth 
17-minute flight, it put the 2,211-kilogramme INSAT-3DR 
weather satellite, the heaviest satellite to be launched 
from Indian soil, into orbit. The GSLV-F05 belonged to 
the GSLV-Mk II generation of rockets that use indigenous 

cryogenic engines. This flight, an operational one, was 
the third success in a row for the GSLV-Mk II generation 
of vehicle. The two earlier successes, on January 5, 2014 
and August 27, 2015, were developmental flights. “The 
indigenous cryogenic engine in this mission performed 
very well,” said Mission Director Umamaheswaran R. 
“For the sub-assemblies also, it was a satisfying mission. 
Our effort will be to improve the capability of the GSLV-
Mk II to put into orbit satellites weighing between 2,600 
kg and 2,800 kg,” he added. Ready for Chandrayaan-2 
The mission’s success signalled two things. One, the 
GSLV-Mk II with an indigenous cryogenic upper stage is 
“more than qualified”, as M. Annadurai, Director, ISRO 
Satellite Centre (ISAC), Bengaluru, described it, to put 
Chandrayaan-2 into orbit. The other, the GSLV-Mk II 
rocket has become a candidate in the launch market to 
put the two-tonne class of satellites into orbit. It is all set 
to complement ISRO’s Polar Satellite Launch Vehicle 
(PSLV), which, with its string of 35 consecutive success-
es, has consolidated itself as a robust, reliable vehicle for 
putting small satellites into orbit. ISRO also notched up 
a success in another complex mission on August 28. On 
that day, its launch vehicle engineers successfully flight-
tested a supersonic ramjet (scramjet) engine on board 
a 3.2-tonne RH-560 rocket as part of their endeavour to 
develop an air-breathing propulsion system. As the sec-
ond stage of the two-stage RH-560 flew at a velocity of 
Mach 6, that is, six times the speed of sound, two scram-
jet engines strapped around the stage ignited when air 
from the atmosphere was rammed into them, and the 
flame held for five seconds as planned (see box). The 
scramjet engines used hydrogen as fuel and oxygen from 
the atmosphere as oxidiser. The real significance of the 
GSLV-F05 mission’s success is that it has cleared the 
road for the Chandrayaan-2 mission and boosted the mo-
rale of the Chandrayaan-2 project team at ISAC, Bengal-
uru. Chandrayaan-2 will be a totally indigenous mission, 
with the launch vehicle (GSLV-Mk II), the spacecraft, the 
lander and the rover, all made by ISRO. While the Vikram 
Sarabhai Space Centre (VSSC) will build the GSLV-Mk II 
that will put Chandrayaan-2 into orbit, teams in ISAC are 
busy building the orbiter, the lander and the rover. 
Annadurai said: “Basically, Chandrayaan-2 calls for a 
GSLV. The latest [GSLV-F05] success indicates that the 
GSLV is also in the category of the PSLV, which has 
had a string of successes. It was the PSLV, its XL ver-
sion, which put both Chandrayaan-1 and our spacecraft 
to Mars into orbit. Thus, the PSLV played a major role 
in the successes of both Chandrayaan-1 and our Mars 
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spacecraft missions. Similarly, the GSLV-F05 mission’s 
success gives us the confidence that a GSLV-Mk II ve-
hicle will put Chandrayaan-2 into orbit. The GSLV-F05’s 
triumph will galvanise us to realise the Chandrayaan-2 
spacecraft, the lander and rover at the earliest so that we 
can aim for a lift-off by 2017-end from Sriharikota.” Teams 
are working in full swing at ISAC to realise the orbiter, 
lander and rover. The interfaces between the orbiter and 
the GSLV-Mk II have been finalised and the rover’s en-
gineering model is ready. The rover will have six wheels 
made of aluminium, a navigation camera and an incli-
nometer. The orbiter, the lander and the rover together 
weigh 3,280 kg; the rover weighs 25 kg and the lander 
935 kg. G. Nagesh, Project Director, Chandrayaan-2, 
said the orbiter, the lander and the rover were together 
called the composite module. 
The GSLV-Mk II will first place this composite module 
in an orbit of 170 km by 19,500 km, called earth-park-
ing orbit. “From there, with the help of the liquid en-
gines in the orbiter, we will take Chandrayaan-2 to the 
moon’s orbit of 100 km,” he said. It is exactly the same 
as Chandrayaan-1’s orbit. Once Chandrayaan-2 (that 
is, the composite module) is in the lunar orbit, ISRO will 
beam commands to it for the lander to fly out of the or-
biter. This will happen at an identified time, depending on 
the Sun-Moon-Earth gravity. The lander has a pyramidal 
structure. “The lander will land at an identified site on the 
moon. Once the lander touches down, a ramp will deploy 
and the rover will come out, rolling down the ramp. Both 
the lander and the rover will perform experiments on the 
moon,” said Nagesh. Annadurai said that for the lander to 
make a soft landing on the lunar soil, matching the lunar 
gravity, it needs to have throttle-able engines. “This is a 
major technology. Over and above that, the lander should 
do in-place navigation and [be able to] find hazards. In 
case of hazards, it should go around and land [in a suit-
able] place. These two things are new to us,” he said. 
The rover will roll down a ramp from the lander on six 
aluminium wheels which should interact properly. “If they 
don’t interact properly, there is a possibility that the rover 
will sink into the lunar soil,” Annadurai said. The rover 
has batteries which are charged by solar panels. Each 
wheel will be driven by a motor. “This is what makes the 
rover move forward and backward. We use the principle 
of skid-steering to enable the rover to take turns, negoti-
ate hazards, etc.” he said. 
The rover will move at a speed of one to two cm a sec-
ond. After it traverses a distance of say, five metres, the 
navigation cameras on board will take pictures of the lu-

nar surface and the images will be sent to the ground. 
Annadurai said, “We will analyse the [best] path to follow 
and direct this command [to the rover] to move on that 
path.” The rover will do all the operations during the lunar 
day. Its life is one lunar day, or 14 earth days. It has two 
payloads to analyse the chemical properties of the lunar 
soil. The lander will perform three experiments: analyse 
seismic activity on the moon’s surface; measure plasma 
and electron content on the lunar surface; and study 
temperatures below the moon’s soil. The orbiter, from its 
perch in the lunar orbit, will do mineralogical mapping of 
the moon’s soil. Asked how a GSLV-Mk II vehicle could 
take the 3,280 kg Chandrayaan-2 into orbit when even 
future GSLV-Mk II rockets could carry only satellites 
weighing around 2,800 kg into orbit, Umamaheswaran 
replied that since Chandrayaan-2 would be first parked 
in its initial orbit of 180 km by 20,000 km, it would indeed 
be possible. It would be different from the GSLV-F05 mis-
sion, where the 2,211 kg INSAT-3DR had to be put into a 
geosynchronous transfer orbit of 170 km by 35,000 km.

India’s efforts to isolate Pakistan 
showing results in region: Experts 
IANS India’s efforts to isolatePakistan on the issue of 
exporting terror have shown results in the South Asian 
region with three other countries pulling out of the sched-
uled SAARC meet in Islamabad, say experts, noting that 
India can accelerate its engagement with other regional 
forums such as BIMSTEC. India stepped up its efforts to 
mount international pressure on Pakistan after a terror 
attack in Uri earlier this month in which 18 soldiers were 
killed. India has blamed the attack on militants from Pa-
kistan. Prime Minister Narendra Modi had said that the 
perpetrators of the Uri attack will not go unpunished. In a 
speech on Sunday last before the BJP National Council 
meeting in Kerala, he said India’s efforts to isolate Paki-
stan globally had been successful. Two days later, India 
pulled out of the SAARC summit to be held in Pakistan 
in November. Bangladesh, Bhutan and Afghanistan also 
followed suit. C. UdayBhaskar, security analyst and Di-
rector, Society for Policy Studies, said India has been 
successful in isolating Pakistan in the regional context. 
“In the regional context, India has been quite success-
ful. The fact that Bangladesh, Afghanistan and Bhutan 
have joined India in conveying their inability to attend the 
summit in Islamabad is indicative,” Bhaskar told IANS. 
He, however, said it would be “misleading to infer from 
this partial support within SAARC (South Asian Associa-
tion for Regional Cooperation)” that Pakistan has been 
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globally isolated. “The major powers, i.e. United States, 
China and Russia, remain either committed to, or are will-
ing to remain engaged with Rawalpindi,” he said. 

UdayBhaskar said that if India can totally isolate Paki-
stan from the SAARC, it would be a “major achievement”, 
but it cannot be a permanent solution. “If India can steer 
SAARC in this direction (excluding Pakistan), it would be 
a major achievement. But the door must be left open for 
a reformed Pakistan to be re-admitted,” he said. Former 
Foreign Secretary Shashank said it is difficult to say at 
this stage if Pakistan can be excluded from SAARC. “In-
dia is trying its best to put pressure on Pakistan diplo-
matically, but it is difficult to say at this stage whether Pa-
kistan can be excluded from Saarc,” he said. He pointed 
out that India has other regional cooperation forums such 
as BIMSTEC (Bay of Bengal Initiative for Multi-Sectoral 
Technical and Economic Cooperation) which involves 
Bangladesh, India, Myanmar, Sri Lanka, Thailand, Bhu-
tan and Nepal. 

Ex-diplomat G. Parthasarthy, a former Indian High Com-
missioner to Pakistan, told IANS that “perhaps, for India, 
BIMSTEC and Quadrilateral Security Dialogue can take 
precedence over SAARC and the present Indian efforts 
could be a precursor to that”. The Quadrilateral Security 
Dialogue (QSD) involves India, the US, Japan and Aus-
tralia. Initiated in 2007, it is seen as a move to counter 
the increasing Chinese economic and military influence. 
India has invited leaders from BIMSTEC members to par-
ticipate in the retreat that will follow the BRICS (Brazil, 
Russia, India, China and South Africa) summit in Goa 
next month. India has been moving on several fronts 
against Pakistan as part of its response in the wake of the 
Uri terror attack. A meeting has been convened on Thurs-
day to review the Most Favoured Nation status to Paki-
stan, while the government has also decided to revisit the 
56-year-old Indus Waters Treaty with the neighbouring 
country. India has also replied strongly to Pakistan Prime 
Minister Nawaz Sharif’s attempts to raise the Kashmir is-
sue at the United Nations General Assembly.

India to speed up hydropower building 
on rivers flowing into Pakistan 
India will accelerate its building of new hydropower plants 
along three rivers that flow into Pakistan, a source famil-
iar with the plan said on Monday, in a move likely to ag-
gravate already tense relations with its neighbour a week 
after an attack on an Indian army base. Disagreements 

over how to share the waters of the Indus and other rivers 
have dogged relations between the nuclear-armed arch-
rivals since independence in 1947. The dispute looks set 
to be reignited after Prime Minister Narendra Modi told 
officials on Monday that India should use more of the riv-
ers’ resources, speaking a week after the Sept. 18 attack 
on an army base in the disputed region of Kashmir that 
New Delhi blames on Pakistan, a source with knowledge 
of the meeting attended by Modi said. India has vowed 
to respond to the raid, in which at least 18 of its soldiers 
were killed, but any military option risks escalation. Some 
officials have called for a renewed diplomatic offensive 
instead. According to Mr Modi, India would mount a glob-
al campaign to isolate Pakistan, including through the 
United Nations. India has long accused Pakistan of back-
ing militant groups operating in the Himalayan state of 
Jammu and Kashmir, through which several of the coun-
tries’ shared rivers flow. Pakistan denies the allegations 
and says India has not provided adequate proof to sup-
port its claims. A spokesman for Pakistan’s foreign office 
did not immediately respond to a request for comment 
about Modi’s hydropower plans. 
During a meeting Mr Modi and officials discussed ways 
to increase exploitation of the Chenab, Jhelum and In-
dus rivers but said they would not violate a long-standing 
water treaty between the countries in the process. They 
want to see that all these (hydropower) projects are put 
on a really fast-track basis. “Our entire approach was 
done to create an atmosphere of goodwill. But in this 
atmosphere, we want to exploit all our rights under the 
(Indus Water) treaty,” the source said. The Indus Water 
Treaty was signed in 1960 in a bid to resolve disputes, 
but India’s ambitious irrigation plans and construction of 
thousands of upstream dams has continued to annoy Pa-
kistan, which depends on snow-fed Himalayan rivers for 
everything from drinking water to agriculture. India says 
its use of upstream water is strictly in line with the 1960 
agreement. The potential for a military conflict between 
India and Pakistan over water has long worried observ-
ers. The neighbours have fought two of their three wars 
over Kashmir. India currently generates about 3,000 meg-
awatts of energy from hydropower plants along rivers in 
its portion of Kashmir, but believes the region has the 
potential to produce 18,000 megawatts, the source said. 
New Delhi will also review whether to restart construction 
of the Tulbul navigation project, which was suspended 
several years ago. The project proposes diverting water 
from one of the shared rivers to a city in Indian-adminis-
tered Kashmir that could impact flows downstream, the 
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source said.

Army grappling with arms shortage, delays in acquisition of weapons
India’s combat effectiveness is less than it, should be a fact that needs to be highlighted especially as the govern-
ment reconsiders its Pakistan policy. The army needs basic items like assault rifles as well as high-end anti-aircraft 
missile systems. There are enormous delays in the acquisition processes for these. The defence ministry failed to 
spend the full budget outlay on modernisation plans which led to a cut in budget allocation for military capital spend-
ing in 2016-17. There is also a concern about ammunition supplies. Army insiders said at the current levels of supply, 
India can sustain an all-fronts war for just four days. New orders have been issued and India should be in a far better 
position, they said. Not much has happened in the past two years, officers and experts said. This government’s ef-
forts at smoothening the acquisition process hasn’t yet resulted in the army acquiring new war-fighting tools. Many 
senior officers said the continuing battles over pay and pension, which have spilled over to 7th Pay Commission 
recommendations as well, are taking their toll on morale, including in the upper reaches of forces. The army brass 
is also fretting over what it sees as “increased government involvement in the posting of top officers”. Senior officers 
said this has led to some top fighting formations remaining leaderless for months. The Western Army Command was 
headless for over 10 week before Lt Gen Surinder Singh was appointed Commander on September 15. This was 
an unprecedented situation for the critical Western Command that focusses on the Pakistan border in Punjab and in 
parts of Jammu and Kashmir.
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No match for mango’s diversity
The mango season is on, and along with it the usual de-
bate about which is the best mango variety to have. My 
family claims that the Banganapalli or Benishan is match-
less and nothing else can come even close. My ‘samban-
dhi’ family claims that the best is Ratnagiri or alphonso. 
And friends in U.P. swear by the Daseri.
This debate is remarkably akin to that concerning wines, 
and a never ending, never to be resolved one, since In-
dia has, at the last count, over 1,000 varieties of man-
goes. Yes, over a thousand varieties and the list expands 
by the year, thanks to the ease with which grafting of 
mango plants occurs. The Indian Council of Agricultural 
Research (ICAR) has three outstanding centers involved 
in mango research: the Central Institute for Subtropical 
Horticulture at Lucknow, the Indian Institute of Horticul-
tural Research at Bengaluru, and the Fruit Research Sta-
tion at Sangareddy in Telangana. Each of these has been 
doing yeoman service in the cause of the mango tree and 
fruit over the decades. In addition, the National Research 
Centre on Plant Biotechnology at Pusa, New Delhi has 
been analyzing the genome of the mango plant in order 
to understand its basic biology. A readable research pa-
per has just been published from there by Dr Nagendra 
Singh and colleagues, titled: “The origin, diversity and 
genome sequence of the mango”, in the current issue 
of the Indian Journal of the History of Science (vol. 51, 
no.2, 2016).
This paper points out that the origin of the mango plant 
is still not definitely established. It has been variously 
claimed to be South East Asia, Assam-Burma region, or 
perhaps near Damalgiri, West Garo Hills in Meghalaya. 
This last claim comes from scientists at the Birbal Sahni 
Institute of Paleobotany, Lucknow, who analysed the fos-
sils of carbonized mango leaves from the Paleocene sed-
iments there. With this comes the claim that the mango 
is of Indian origin and heritage. While genome sequence 
studies of the DNA of the plant should help establish the 
origin, the matter is still unclear. Though the genome of 
the mango is small (only 439 megabases long), the so 
called ‘heterozygosity’ complicates matters somewhat, 
and we look to a resolution of the issue soon enough.
That it is of Indian heritage is clear as one reads through 

the ancient epics, poems and texts of our history. The 
poet Valmiki wrote in his Ramayana about mango or-
chards in Ayodhya. Buddhists scholars and travelers 
carried mango plants from India to South East Asia and 
China. The Persians and Portuguese carried them to Af-
rica and as far away as Brazil- and even the West Indies. 
While mangoes can be bought and eaten in these fara-
way places, alas, none of them matches the taste, the 
sweetness, juicy pulp and glorious colour of those from 
our land.
We had recently gone to the Fruit Research Station at 
Sangareddy and had the pleasure of being taken around 
the plantation by Dr A. Kiran Kumar, S. Venkatesh and 
P. Mahesh Kumar, and also given a copy of the excel-
lent book written by Dr A. Bhagwan and others, contain-
ing exhaustive research on the various mango varieties. 
This group has been doing extensive and directly use-
ful and applicable research, has studied and listed over 
477 varieties, generated some tasty hybrids (Manjeera 
from Rumani x Neelam, and Neeleshan from Neelam x 
Benishan), and others with catchy names (Lal Sundari, 
Nazuk Badan). More importantly, they have standardised 
the propagation techniques, off-season fruiting through 
hybridization, and deblossoming, inter-cropping of brinjal 
and onions in young mango orchards, and in remarkably 
extending the life and yield of mango trees by as much 
as over 100 years by cutting off branches on a regular 
basis (bonsai of the top), self-grafting and other methods. 
Thanks to such translational advances, the area under 
mango plantation in Andhra Pradesh and Telangana has 
risen to India’s highest at 0.45 million hectares, with a 
productivity of 8.6 tons per hectare. The farmers of the 
region have directly benefitted through such lab- to- land 
research efforts.
Why do we call it the king of fruits? It is not just the taste, 
the fragrance, the sweetness and the juiciness. The 
mango is a highly nutritive fruit indeed. Some people talk 
about 17 reasons why a mango everyday is very good 
for health. One cup of mango (about 200 g) packs about 
100 calories, high amounts of vitamin C and vitamin A, 
and several of the vitamin B family, good probiotic fiber, 
and good levels of potassium and magnesium. It is not 
just the fruit, even the leaves are claimed to carry health 
benefits. Apparently a decoction made of mango leaves 
might help in regulating insulin levels.
Then there is this never ending debate about whether 
one should eat the skin or peel of the fruit or not. People 
in Tamil Nadu eat the peel while those in the North throw 

AGRICULTURE
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it away. The peel too packs nutrition, digestive enzymes, 
antioxidants and cholesterol- reducing compounds in it. 
The taste of the peel, however, is not always inviting. At 
home, my father would eat the peel while my wife would 
not. The debate goes on. Ultimately- if you like it, have it 
and if you don’t, don’t!

GM mustard moves closer to approval
Genetically-modified (GM) mustard may have moved 
closer to being cleared for commercial cultivation in India 
after a key committee, tasked with assessing all the avail-
able evidence so far on the plant’s suitability for Indian 
soil and risks posed to health and ecology, is learnt to 
have given a favourable assessment on the tests done 
so far on GM mustard. However there are multiple ap-
provals still required for any likely clearance.
Multiple sources told The Hindu that a document — called 
a safety document — detailing the sub-committee’s find-
ings as well as the data it had perused in assessing 
DMH-11, the genetically modified (GM) mustard hybrid 
developed by researchers at the Delhi University, would 
be made available online for public comments next week.
The Genetic Engineering Appraisal Committee (GEAC) is 
an Environment Ministry body whose clearance is man-
datory for testing GM crops in farmer fields. For DMH-
11 it had consulted with plant biologists, ecologists and 
environmentalists before tasking a sub-committee with 
compiling all evidence — and addressing key questions 
— on DMH-11. Earlier too in 2010, the GEAC had cleared 
Bt brinjal but it’s decision over-ruled by the then Environ-
ment Minister Jairam Ramesh.
“The GEAC has approved the subcommittee’s report and 
is now with the Minister [Anil Madhav],” a key official told 
The Hindu , “GM mustard being a sensitive issue, it’s on 
his desk…finger’s crossed. We cannot put curbs on re-
search.”
Mr. Madhav, in a press statement, emphasised that “no fi-
nal decision has been taken as yet on the issue” and that 
in a meeting held on August 11, 2016, it has “appraised” 
the “Safety” Document prepared by the Sub-Committee 
that would be put up on the website of GEAC inviting 
comments from the public. Moreover, a GEAC approval 
doesn’t mean the States — who have the final says on 
agriculture seeds — are compelled to clear it their fields.
The imperative to make public bio-safety data around 
DMH-11 follows a reprimand by the Central Information 
Commissioner earlier this month to the government for 
not making bio-safety data around genetically-modified 
organisms and mustard public.

The mustard in question has been developed by a team 
of scientists at Delhi University led by former vice-chan-
cellor Deepak Pental under a government-funded project. 
In essence, it uses a system of genes from soil bacterium 
that makes mustard — generally a self pollinating plant 
— better suited to hybridisation than current methods. A 
similar sequence of genes has been used in imported 
canola oil. This means local crop developers can more 
easily develop different varieties of hybrid mustard, like in 
say GM cotton, and confer traits like pest resistance and 
potentially improving yield.

Yield no better: Activists
Activists have however maintained that publicly-available 
data on DMH-11 shows that its yield is no better than ex-
isting varieties. Moreover the government has consistent-
ly stone-walled attempts, according to Kavitha Kurugnati 
of the Alliance for Sustainable and Holistic Agriculture, 
to obtain complete data on the tests done on DMH-11 in 
multiple States over the years.
Proponents of the technology said that India’s depend-
ence on edible oil imports made it necessary to harness 
GM-mustard. “Annually, India spends about $12 billion 
on imported edible oil. The edible oil deficit will continue 
to widen with the increase in population and per capita 
income. To address this challenge, India needs to in-
crease productivity of oilseed crops. DMH-11 is one of 
the promising technologies to improve mustard yield in 
India, which is almost stagnant since the last two dec-
ades,” said a statement by the South Asia Biotechnology 
Centre.

Farmers plant more area under pulses, 
move away from Bt cotton
Buoyed by good rains and higher prices, farmers across 
India have planted a record area under different varieties 
of pulses, shows data released by the agriculture min-
istry. So far, an area of 12.1 million hectares has been 
planted with pulses, over 11% more than the five-year 
average sown under the crop.
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While these numbers could rise as the data is updated in the coming weeks, compared to year-ago figures, sowing of 
pulses is nearly 35% more—12.1 million hectares as against 8.97 million hectares in 2015-16.
While area under pulses touched a record high, sowing of cotton is down 12.6% compared to normal on fears of pest 
infestation, the data shows. So far, an area of 9.65 million hectares has been planted under cotton, compared to 10.57 
million hectares planted by this time last year.
Interestingly, the data shows that while area under the genetically modified Bt cotton fell from 9.7 million hectares in 
2015-16 to 8 million hectares in 2016-17, area under non-Bt desi (indigenous) cotton rose from 0.88 million hectares 
to 1.66 million hectares during this period.
The reasons for the reduction in area under cotton during the current year are the fear of whitefly infestation in Punjab 
and Haryana and pink boll worm in central and southern India, said a note from the agriculture ministry.
On pulses, the data shows that farmers in states like Rajasthan, Maharashtra, Karnataka and Madhya Pradesh have 
planted a record area under arhar or pigeon pea—a variety that touched Rs.200 a kg in retail markets a few months 
ago and is still selling at over Rs.140 a kg. A rise in prices of pulses and its impact on food inflation has been a cause 
of concern for the Centre.
The government took a number of steps such as import of pulses, raising their support prices and creation of a buffer 
stock of 2 million tonnes to keep prices under control.
It expects production of pulses to come in at 20 million tonnes in 2016-17, over 21% higher than the 16.47 million 
tonnes estimated for 2015-16. Two consecutive droughts in 2014 and 2015 reduced production of pulses, mostly 
grown as a rain-fed crop, by over 11% between 2013-14 and 2015-16.
Overall, the data on rain-fed kharif sowing shows that crops like rice, coarse grains, pulses, oilseeds, sugarcane and 
cotton has been planted in an area of 88.5 million hectares, about 5.2% higher than the area sown by this time last 
year.
While rice has been sown in 28.2 million hectares so far, marginally higher than the 27.6 million hectares sown by this 
time last year, coarse grains have been sown in 16.4 million hectares, higher than the 15.9 million hectares sown by 
this time last year.
Maize, which falls under coarse grains, has seen a 13% rise in sowing compared to last year, the data shows. Sow-
ing of oilseeds is also higher by about 6.3%—from 15.7 million hectares last year to 16.7 million hectares this year.
The better-than-normal progress of sowing this year is due to ample rains across India. Data from state-run India 
Meteorological Department shows that the rainfall recorded till Friday in the ongoing south-west monsoon season is 
in excess of normal by 2%. Over 80% of India’s area has received normal to excess rainfall so far, the data shows.
Ample rains have also boosted the storage levels in major reservoirs across the country. The water storage available 
in 91 major reservoirs of the country for the week ending 4 August was 45% of total capacity, up from a low of 17% at 
the beginning of the monsoon in June.
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Judging a book by looking at its cover
People often form their first impression about others 
based on physical appearance. This is equivalent to 
judging a book by its cover. We often judge one person 
as honest and trustworthy (or not) by just looking at his/
her face. My wife Shakti has this shakti in her, and she is 
usually right on. So is the face the mirror to the character 
of a person? Psychologists have studied this aspect over 
the years and published many papers on facial trustwor-
thiness judgments.
The general consensus appears to be that the face may 
be thought of as the index of a person’s trustworthiness. 
The latest such a study comes from a group of psycholo-
gists from the Wenzhou Medical University in China. 
Their research paper titled ‘Children’s facial trustworthi-
ness judgments: Agreement and relationship with facial 
attractiveness’, appears in the June 15 issue of the jour-
nal Frontiers in Psychology.
Earlier studies on this issue had indicated that adults use 
facial appearances to make judgments on the trustwor-
thiness in just a fraction of a second after seeing the oth-
er person’s face (that of a stranger naturally, whom they 
do not know). It is also known that babies do the same; 
looking at a person’s face the baby reacts either with 
calmness or starts crying. So does this judgment start at 
infancy and carry over right into adulthood? Does it get 
strengthened with age and experience or modified? This 
is the question that the Wenzhou researchers addressed, 
using a group of 101 boys and girls in the age group of 8, 
10 and 12 years. They also added 37 undergraduate stu-
dents (around 20 years of age) as a comparison group.
The experiment was done in two stages. The first stage 
involved flashing about 200 faces, all with neutral ex-
pressions. The participants were asked to judge whether 
each of these faces were trustworthy or not by pressing 
buttons in a button box. They could press one of these 
three options (trustworthy/ not sure/untrustworthy), and 
could also use a rating scale of 0 to 3. After practice trials 
to familiarise the participants with the process, the formal 
test was conducted and the scores analysed and stored. 
After a rest period, a second test was conducted on these 
children, this time to make a 3-point judgment on whether 
each of the 200 faces flashed before them on the screen 
was “attractive; not sure; unattractive”.

When the results of the two tests were analysed, the 
scientists found a strong correlation between trustwor-
thiness and attractiveness! A trustworthy face is attrac-
tive, or if you wish, an attractive face is trustworthy! And 
this correlation increased with age. Plus, this relationship 
between the two judgments (trustworthy and attractive) 
made by girls was closer than those by boys.
Attractiveness appears to be a universal clue for trust 
–rightly or wrongly. “Beauty is good” appears to be the 
stereotype.
That this correlate can go beyond and even generate 
guesses about other character traits of the individual is 
seen by what we India call “Samudrika Lakshanam”. 
They went beyond the simple ‘attractive: trustworthy’ 
connection and offered some fine structure correlations, 
such as one with fish like eyes is an independent thinker, 
one with thick and have hairs prefers luxury, and one with 
a very beautiful month rarely gets angry and so on.
Surely several readers will worry as to whether such cor-
relates are not too simplistic and perhaps even mislead-
ing, since (a) they ignore the brain and deeper cognition, 
(b) one whose face is unattractive may well be trustwor-
thy, scholarly and an independent thinker, and (c) does 
one whose face is disfigured through an accident sud-
denly becomes untrustworthy ? Turning the beauty stere-
otype (more attractive people are assumed to be smarter, 
sociable and successful) on its head is the proverb ‘beau-
ty is skin deep’. It is the mind that matters. Plus, is this not 
what leads to prejudice, discrimination and inequality? A 
biological correlate needs to be tempered with sociologi-
cal facto₹If we do not do so, we will still be newborns 
in our mental age. Or, as the saying goes: beauty is as 
beauty does.

With $18 million funding, IIT Madras 
professor breaks the glass ceiling
“I am glad that technologies from academic labs are get-
ting venture funding in units of millions of dollars,” says 
Prof. T. Pradeep from the Department of Chemistry, In-
dian Institute of Technology, Madras. It was only a couple 
of days ago that he signed the final agreement with Na-
noholdings based in Connecticut, U.S. wherein Nanohol-
dings will provide his team venture funding of $18 million 
(about ₹120 crore) to further develop its nanomaterials-
based water technology that is currently used in India to 
remove arsenic from drinking water.
For a person whose first research grant in 1994 was a 
meagre ₹ 42,000 and slowly graduated to being funded 
in the range of ₹ 2–3 lakhs, and the licensing fee from the 

MISCELLANEOUS



aspirantforum.com
Science and Tech.

The Crux of The Hindu
Vol. 07

News of July-Sep 16

Visit Aspirantforum.com for guidance and study material for IAS Exam.

Vo
l. 

07
 Ju

ly.
-J

Se
p

asp
ira
nt
for
um

.co
m

first product (to remove pesticides from drinking water) 
he developed fetched him just ₹ 3 lakhs, the bonanza 
funding is proof that researchers in India, especially in 
institutes such as IITs can dream and achieve big. That 
there is huge market and demand for good technologies 
that impact human lives positively has come out loud and 
clear in this case.
Prof. Pradeep’s basic research was funded by the Nano 
Mission of the Central government.
If each institute has at least a couple of researchers who 
can generate funding of this magnitude then it will change 
the research environment in the country and have a rip-
ple effect that would energise many more to follow suit. 
Why should graduating students being offered mind-bog-
gling salaries alone be the news of the day? “Is the day 
too far when professors’ substantial earnings from their 
own research work become the talk of the town?” Prof. 
Pradeep wonders.
Prof. Pradeep’s company, InnoNano Research Private 
Limited, started as a start-up at IIT Madras Incubation 
cell in 2008 and has now become a graduated company. 
“InnoNano leads the table in terms of innovation. It is a 
great example of how research in an academic institution 
like IIT can be commercialised and have an impact on the 
society. It is one of our successful graduated companies 
that we are proud of,” says Tamaswati Ghosh, CEO, IIT 
Madras Incubation Cell. “The Incubation Cell has defi-
nitely spurred research at IIT Madras. It’s beautiful mix 
of industry, academia and entrepreneu₹” The Incubation 
Cell has so far incubated 100 start-ups and 30 have be-
come graduated companies.
In the next three months, InnoNano will have a new re-
search lab of 5,000 sq. ft. size operational at IIT Madras 
Research Park. The research lab will have around 10 
research staff. “He is doing excellent research on nano-
technology, especially water filtration. Who better than 
our faculty member setting up a R&D lab and giving op-
portunity to students and Ph.D scholars,” says Rajendra 
Kumat Mootha, Chief Operating Officer of IIT Madras Re-
search Park.
“I think our biggest strength is that while we focused on 
one area (water), we chose to learn and do everything in 
that area — technology and product development, manu-
facturing, conducting trials and reaching out to users. I 
think that’s the strength of most reputed tech companies 
today,” says Anshup, a B.Tech from IIT Madras and one 
of the co-founders of InnoNano Research. “It gives us 
and our users a sense of completeness.” Udhaya Sankar 
and Amrita Chaudhary are the other two co-founders.

Prof. Pradeep’s water filter, Amrit (Arsenic and Metal Re-
moval by Indian Technology), installed in 750 locations in 
West Bengal, Uttar Pradesh, Bihar and Karnataka pro-
vides arsenic-free drinking water at a cost of less than 
5 paisa per litre to nearly 500,000 people. It functions 
without electricity or running water; all it requires is grav-
ity. It requires less than a minute of contact time for Amrit 
to purify the water of arsenic.
In December last year, the Ministry of Drinking Water 
and Sanitation had recommended the replication of the 
nanotechnology-based purifier in all States where drink-
ing water is contaminated with arsenic. Punjab has just 
initiated steps to procure filters for the State.
A community plant capable of filtering both arsenic and 
iron has been operational in Nadia, West Bengal since 
2013. It provides 200,000 litres of water per day at about 
4 paisa per litre.
With this venture funding, Amrit will soon dot many lo-
cations across the world as arsenic is a global problem. 
Besides purifying arsenic-contaminated drinking water, 
Nanoholdings wants the technology to be able to filter 
fluoride, natural iron and industrial pollutants such as 
lead, mercury, cadmium, and copper.
A water filter capable of removing fluoride is already close 
to commercialisation. And the research team has already 
been working on an all-in-one water purifier to address a 
wide spectrum of contaminants like pesticides, mercury, 
cadmium, lead, fluoride and arsenic.
“There is further scope for development of this technol-
ogy. We want to make it more robust so that it can be 
used anywhere in the world,” says Bhabendra Pradhan, 
Chief Technology Officer at Nanoholdings.
“We expect to complete the development by five years.” 
A new manufacturing facility of 10,000 sq ft will become 
operational soon to supply water filters for the interna-
tional market. The location of the manufacturing unit has 
not been finalised yet. InnoNano already manufactures 
water filters at its 8,000 sq ft Ambattur facility in Chennai 
to meet India’s demand. “All of these were possible only 
because some of our own students decided to take this 
as their life” he says.

Indian researchers find a new ancestor 
of modern humans
A study published a few days ago in the journal Nature 
Genetics has found the presence of a third and a new 
ancestor to humans — a sibling of the Neanderthal and 
the Denisovan. The study compared the complete DNA 
sequences of the Jarawas and the Onges living in the 
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Andaman Islands in the Bay of Bengal with the DNA 
sequences of Neanderthals and Denisovans, and they 
found some notable differences in the DNA sequences.
“In this study we have found in the DNA sequence of 
modern humans, specially in the Jarawa and Onge 
populations, fragments of DNA that belong neither to the 
Neanderthal nor the Denisovan nor even to most of the 
contemporary human groups,” says Partha P. Majumder, 
one of the corresponding authors of the paper and Di-
rector of the National Institute of Biomedical Genomics 
in Kalyani, West Bengal. “Further statistical analysis of 
the DNA segments showed that the best explanation of 
the origin of these DNA fragments is that they belong to 
an unknown third human ancestor that is already extinct. 
The unknown human ancestor is like an evolutionary sib-
ling of the Neanderthal and the Denisovan.”
A small proportion of DNA from the unknown extinct 
hominin is found only in the population from South and 
Southeast Asia while it is absent from Europeans and 
East Asians. “That there is an ancestor of modern hu-
mans that was not discovered earlier is a major finding of 
our work,” he says.
Though the remains of this extinct hominin have not been 
recovered yet, Dr. Majumder says the genome results 
provide definitive evidence that Homo heidelbergensis 
had given rise to multiple lineages, not just the Nean-
derthal and the Denisovan. The modern humans, Nean-
derthals and Denisovans all shared a common ancestor 
about 600,000 years ago.
Though the traditional approach is find fossils to conclu-
sively prove the presence of a new ancestral lineage, 
thanks to genomics, scientists are today no longer com-
pletely dependent on fossils.
The whole genomes of 60 individuals drawn from a care-
fully sampled set of diverse ethnic groups of mainland 
India and 10 Jarawas and Onges were sequenced. In 
order to make the inferences more robust and enable 
comparisons, the genome data from other sources — 
1000 Genomes study, Great Apes Genome Project, and 
69 Genomes project of Complete Genomics — were also 
used in the joint statistical analysis.
The second major finding by the team was in ascertain-
ing the reasons for the short stature of the Jarawas and 
Onges, and in finding out if it was because of their direct 
ancestral relationship to some population in Africa. The 
researchers identified 107 genes that have evolved un-
der the impact of positive, advantageous natural selec-
tion. About 10% (11 of 107) of these genes are involved 
in the determination of height. “What we found is that the 

short stature of the Jarawas and Onges is due to natural 
selection acting on genes that are known to determine 
height,” says Dr. Majumder.

On heritage and inheritance
“We do not inherit the world from our ancestors, we bor-
row it from our children” - Chief Seattle
A few months ago, an exciting seminar entitled “The In-
dian Heritage- a Genomic View”, organised by Dr Partha 
Majumder, was held at the Indian Institute of Chemical 
Technology, Hyderabad.
There is a subtle difference between heritage and inherit-
ance. This is the reason why experts distinguish between 
natural heritage on one hand and cultural heritage on the 
other.
Wikipedia describes natural heritage as that of living 
forms — an inheritance of flora, fauna, geology, land-
scape, landforms and other natural resources in a given 
geographical area. Note here that even landscape and 
landforms are seen to be the result of living forms (for 
example the Great Barrier Reef off Australia or the man-
groves of the Sundarbans of Bengal).
In contrast to this is cultural heritage, which Wikipedia 
describes as the legacy of physical artefacts and gener-
ally manmade objects (for example, Mohenjadaro, Ajanta 
caves or the Bamiyan Buddhas). Also, while there is the 
feature of continuity in a natural heritage, a cultural her-
itage does not have the “life” that the former has. It is 
“inert” and a one-time effort.
Regardless, both natural and cultural heritages have 
been respected and prided upon by humankind as a 
whole; thus their recognition as World Heritage sites or 
objects by agencies such as UNESCO, the Aga Khan 
Trust and others.
This generality and commonality is important and not 
artificial. Heritages do not know nor recognise national 
boundaries (which are lines — often temporary — drawn 
across regions of the globe by man for political reasons). 
We have thus come to realise and recognise that Angkor 
Vat, the Amazon forest, coral reefs and the Grand Can-
yon are humanity’s treasures and must be preserved for 
generations to come. History here becomes heritage.
Yet, there is a difference between natural and cultural 
heritages. Living forms live in environments conducive 
to their growth and reproduction. There are habitats they 
live and thrive in and habitats where they cannot.
In very general terms, this is natural selection at play. But 
when the habitat where they thrive is perturbed, their ex-
istence could be in danger. (The effect of global warming 
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is one such threat. And excessive use of antibiotics is 
another. We now have new multi-drug-resistant microbes 
attacking us. The influenza virus alone has had several 
avatars during the present century, and this is getting 
more and more worrisome for human and animal health.)
Life, if anything, is tenacious. Among the thousands/mil-
lions in the population that is being stressed and their 
lives endangered, there are occasional outliers or mu-
tants which can bear it out, survive and procreate — tak-
ing over the relay baton of life, even if somewhat different 
from the “normal,” indeed the mutant becomes the nor-
mal in that environment. This is a characteristic of natural 
heritage — never say die, just mutate and carry on; a 
continuity that does not happen to cultural heritage.
And this continuity is coded or hard-wired into what is 
called the genome of the organism. The genome is the 
book of life, written in a four letter alphabet and 64- 
word set of sentences, and known as the language of 
the DNA. The genome is a book, with multiple chapters 
(each referred to as the chromosome: we humans have 
46 chromosomes, the elephant has 56, rice 24 and the 
lotus japonicas 6). Each chromosome carries many sen-
tences, each known as the gene. And genes code for the 
metabolism, growth, longevity and reproduction of the 
organism.
It is this aspect of natural heritage that Dr Majumder had 
chosen to focus in the seminar, and hence the hyphen in 
the title of the seminar: a genomic view. Natural heritage 
is thus the heritage of the genomes of the living beings 
surrounding and interacting with us. And in order to get a 
feel about their lives, we peek into their genomes to the 
extent we can read and interpret them.
Each community, society and geographic region is rich 
in a host of flora and fauna, interacting and enriching 
the lives of the people living there. The Indian subcon-
tinent has as many as six varieties of climatic subtypes, 
ranging from the desert, humid tropics, semi-arid zones, 
rainforests, snowy mountains, and a vast 4,000-km-long 
coastline. And we have been living these regions since 
millennia.
Thus, we are truly fortunate in being amidst such a di-
verse set of plants and animals since ancient times. We 
deify some of them, offer some of them to the gods as 
prayer, enjoy some of them, exploit some of them, and 
live in harmony with many of them.
How to fight hidden hunger
Mahatma Gandhi was always advocating us to eat hand 
pound rice and hand ground wheat rather than eating 
polished rice. Yet we continue using machine-polished 

cereals because they can be stored longer. But machine-
polishing removes the bran (surrounding the seed) con-
taining the pericarp and the ‘aleurone layer’ which have 
small amounts of essential nutrients such as some vita-
mins, iron, zinc and other inorganic components.
This leads to “hidden hunger.” You may eat stomach full 
every day and yet miss out on micro-nutrients, which are 
essential for growth. UN agencies estimate that hidden 
hunger affects one in every three children across the 
world, leading to deficiency in physical growth and de-
velopment of the brain. Children missing out on vitamin 
A suffer from vision problems. Missing out on iron leads 
to blood disorders while deficiency in zinc retards growth, 
causes diarrhoea, hair loss, lack of appetite and other 
health issues.
A programme in India, started in the 1970s by Dr Ramal-
ingaswami of ICMR, administering large amounts (mega-
dose) of Vitamin A every six months to children, has 
been found serving in helping them come out of “night 
blindness.” This is because a derivative of Vitamin A is 
essential in the retina of the eye in harvesting light and 
converting it into electrical signals which aid the process 
of vision.
Dr. Maharaj Kishan Bhan, earlier Secretary of the Depart-
ment of Biotechnology of the Government of India in New 
Delhi, has come out with a salt mixture containing some 
of the micronutrients including zinc and iron, to be given 
to children suffering from diarrhoea and dehydration. The 
results are strikingly positive; with micronutrient supple-
mentation, particularly zinc, in young children with acute 
diarrhoea was found to be useful. Why is zinc so impor-
tant to the body? This is because over 300 enzymes in 
our body use zinc as an essential component in their 
action. Zinc supports our immune system, in synthesis-
ing (and degrading) DNA, in wound healing and several 
other activities. And the amount of zinc we need is not 
very much. In a human body of, say, 70 kg, there is but 
2 to 3 grams of zinc. But if the level falls down to below 
normal, growth is retarded, diarrhoea sets in, eye and 
skin lesions appear, and appetite is lost. Thus, addition of 
zinc in the daily diet becomes essential.
While downing tablets containing vitamins and some of 
these minerals is fine, this is no solution to billions of chil-
dren, largely in the developing world. But what if, rather 
than supplementing these micro-nutrients separately, 
they become part and parcel of the rice, wheat and other 
cereals we eat daily? Are there rice or wheat plants which 
are inherently rich in some of these micronutrients? Can 
they be grown, cross-bred or hybridised with other con-
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ventional rice or wheat plants? This has been the dream 
of agricultural scientists across the country, and the group 
led by Dr Vemuri Ravindra Babu of the Institute of Rice 
Research (at Hyderabad has succeeded in doing so. A 
particular variety, termed DRR Dhan 45 (also termed IET 
23832) is a zinc- rich rice plant developed by this group. 
It contains as much as 22.18 parts per million of zinc (the 
highest so far in released rice varieties) It is also moder-
ately resistant to pests that kill rice plant by causing the 
leaf blast disease.

A state-of-the-art oceanographic and 
fishery research vessel takes shape
A state-of-the-art floating laboratory that would take the 
marine researchers and oceanographers across the 
oceans is taking shape on the drawing board.
Expert Committee constituted by the Ministry of Earth 
Sciences have drawn up the scientific specifications for 
a Fishery and Oceanographic Research Vessel (FORV) 
that would be used for marine and ocean research. The 
new vessel is being envisaged as a replacement to the 
ageing Sagar Sampada, which has been facilitating ma-
rine research activities of India since 1984.
The FORV would have latest hydro-acoustic equipment, 
low noise signature for minimum fish stock disturbance, 
together with increased stability in worse weather con-
ditions and overall cost effectiveness, it says. The pro-
posed vessel would have a length 90 metres.
It will have on board, fish-finding sonar with long range 
capability to detect fish schools to about 3,000 metres 
under favourable oceanographic situations. The long-
range detection of fish shoals would be obtained by om-
ni-directional transducers operating at a frequency range 
between 20 Hz and 30 kHz. Hull-mounted high-precision 
acoustic position system transponders, fishing equip-
ment and deck-controlled underwater video cameras will 
be on board.
The Automatic Weather Station on board the vessel 
would have facilities to record wind speed/direction, 
wave heave, roll and pitch, sea surface temperature, sea 
surface air temperature sensor and other sensors with 
data telemetry for in-situ data collection onboard.
Buoys for monitoring sub-sea parameters including wave 
height and period, sea current speed and direction, dis-
solved oxygen and facilities for keeping track of solar 
radiation will also be on board. There would be an in-
tegrated fish-finding system and facilities for preparing 
electronic chart for seabed mapping interface with echo-
sounder data from the scientific echo sounder.

A hydraulically operated fish handling and conveyor sys-
tem will be on board for the convenient sorting and stud-
ies of fish catch.
The vessel will also be equipped with multi-function 
positioning transponder, deep-sea echo sounder, high-
precision scientific wide band fishery echo sounder, hull-
mounted broadband acoustic doppler, spectrometric au-
to-analyser for nutrient analysis, salinometer, digital deep 
sea reversing thermometers, in situ chlorophyll analyser 
and laboratory table-mounted dissolved organic carbon 
analyser for sea water analysis.
Micro, nano, pico plankton/algae culture facility, high 
magnification trinocular microscope with digital PC out-
put and onscreen display has also been proposed.
The vessel would cost around ₹700 crore and is expect-
ed to be ready for its maiden cruise by 2020.

Anthropocene: why this naming has 
risen in the earth’s history
About a fortnight ago, a group of geoscientists gathered 
at Cape Town, South Africa, and have recommended that 
mankind’s impact on Mother Earth has been so profound 
in recent years, that it is time to describe a new geologi-
cal epoch in the history of earth, calling it Anthropocene 
(Anthropo, from the Greek for humankind, andcene from 
the Greek kainos, Latinised as caenusor cene, meaning 
new). They suggested that the present epoch, described 
so far as the Holocene (Holo, from the Greek for whole/
entire), has given rise to the Anthropocene. It is sug-
gested to start from 66 years ago (1950), thus halting 
Holocene, an epoch that started about 11,700 years ago, 
when the last Ice Age occurred. At that time, most of the 
Ice Age animals - the woolly mammoths, sabre-toothed 
tigers and giant bears - had died out, and by 11,000 years 
ago, humans had occupied a significant part of the earth 
as hunter gatherers as well as settled communities, in-
venting farming and agriculture.
What hath man wrought! What has led us to redefine our 
epoch, from a natural one into a man-induced one? Back 
11,000 years ago, the carbon dioxide (or CO2) level in 
the atmosphere surrounding the globe was about 220 
parts per million (ppm); even 8,000 years ago, it was 
about 260 ppm. But starting the nineteenth century, when 
the industrial revolution started in the West, coal from the 
earth and beneath it was used extensively as the fuel for 
transport and industry. The other major fossil fuels, oil 
(petroleum) and natural gas were discovered and put to 
use on a large scale. Burning carbon-rich fossil fuel liber-
ates CO2. And CO2 is an example of what is referred to 
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as a Greenhouse gas, which lets sunlight in, but traps the 
heat radiation that the earth and its oceans emit in return. 
(An easy example is when a car is parked in the sun, 
with its glass windows shut, sunlight enters the inside of 
the car, warming it, but the outgoing heat is trapped by 
the closed windows; the same effect is utilised in green-
houses, where plants and vegetables are grown in cold 
climate; hence the name greenhouse effect).
Non-stop burning of fossil fuels for industry, transport and 
other uses over these years has accumulated a large 
amount of CO2, which does not escape the earth (thanks 
to the gravitational pull of the earth; lighter gases such as 
hydrogen or helium gases escape, which is why they are 
not earthbound). Thus, over time, the level of CO2 in the 
atmosphere has shot up from 280 ppm at the start of the 
Industrial Revolution to 413 ppm today. As a result, the 
average surface temperature over these two centuries 
has gone up by 1.5 degrees Centigrade. This has also 
started melting glaciers and raised the sea level by 3.2 
mm every year.
(Indeed, the island nation, Maldives, is worried that at this 
rate, some of its islands may be submerged in the near 
future, and had actually asked Australia whether they 
could buy land and move there!).
Added to the warming of the oceans and landmass 
caused by the Greenhouse gases (CO2, NO, Ozone, 
methane…), are the plastics and their debris, strewn all 
across the world and its oceans. Plastic pollution is an 
even more recent phenomenon. In addition, increase in 
human population from 1.2 billion in 1850 to the current 
7 billion, has led to massive destruction of forests and 
animals therein has led to a crowding problem, and its 
associated effects.
Is this the first such massive upheaval of the earth’s at-
mosphere through a gas? Well, such a thing happened 
long long ago, during what is called the “Oxygen Ca-
tastrophe” (or more politely as the Great Oxygenation 
Event) which occurred about 2.4 billion years ago. Those 
days, the earth was rich in a set of microbes called cy-
anobacteria, which started the early events of photosyn-
thesis, wherein the microbe used CO2 for energy produc-
tion and emitted oxygen gas (O2) as the waste material. 
Cyanobacteria reproduce very fast (doubling every 30 
minutes), thus leading to vast amounts of oxygen in the 
atmosphere. Some of this was ‘fixed’ by iron and organic 
matter of earth, but the rest soon led the ‘poisonous’ gas, 
oxygen, attain levels of about 20 per cent in the air. This 
burnt off many living forms and it took a long time before 
oxygen- using life forms (aerobics) started flourishing 
about 500 million years later.

Well, we do not have the luxury of time, and need to dras-
tically cut down our use of fossil fuels, plastics and all 
other material that have led to this unfortunate climate 
change. As usual, vested interests still refuse to believe 
that climate change has occurred, and that the use of fos-
sil fuels is not responsible for this dangerous ‘greenhouse 
gas catastrophe’. We need to be at least wise now and try 
hard to stop further damage to Mother Earth. Every little 
bit helps; little drops of water make the mighty ocean.

Strange cave in Wyoming yields ice age 
insights
Palaeontologists digging at the bottom of a strange cave 
in northern Wyoming say they have uncovered a trove of 
animal bones from the last ice age this summer and have 
enough funding to head back at the same underground 
site next year to continue their search.
Scientists digging in July and led by Des Moines Univer-
sity anatomy professor Julie Meachen excavated wolf, 
bison, lion, cheetah and wolverine bones from Natural 
Trap Cave.
“We started finding really whole, complete specimens, 
which is a little different from what we’ve been finding in 
the past,” Prof. Meachen said in an interview this week. 
“The quality of the specimens is really good this year.”
The only way into or out of Natural Trap Cave on the arid 
western slope of the Bighorn Mountains is a 15-foot-wide 
hole in the ground. The hole is right at the top of a bell-
shaped cavern eight stories deep.
The palaeontologists and their research assistants have 
to rappel down into the cave and bring lighting equipment 
to illuminate it. They use buckets hooked to ropes to lift 
specimens out.
The U.S. Bureau of Land Management reopened the 
cave to Meachen and colleagues in 2014 for the first ex-
cavations in more than 30 years. National Geographic 
paid for the first season, the National Science Founda-
tion the last two and Prof. Meachen said there’s enough 
money from the NSF to dig again next summer. Three 
consecutive seasons of fieldwork have boosted knowl-
edge about the animals that roamed northern Wyoming 
in the late Pleistocene, the era of ice ages that ended 
almost 12,000 years ago, Prof. Meachen said.
For millennia, all animals that fell into the cave were 
doomed. Now there’s a locked grate over the opening 
and only people taking part in scientific research are al-
lowed inside.
svProf. Meachen is especially interested in the wolves 
that fell into the cave. From measuring their jawbones, 
she theorises they were Beringian wolves, an extinct type 
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that ranged between Alaska and Wyoming when massive 
ice sheets covered much of northern North America.
Cool cave temperatures and high humidity have helped 
preserve genetic material. She hopes DNA analysis will 
provide new insights into Beringian wolves.
“Maybe we will know whether the Beringian wolf, at least 
at Natural Trap, is a different species or if it’s a subspe-
cies of the living gray wolf,” she said.
Scientists plan to create a three-dimensional map of the 
remains found. They suspect a cone-shaped pile of snow 
used to linger year-round beneath the cave’s entrance. 
The map could show how thawing of the snow pile spread 
animal bones around the cave’s floor.
“There may have been different amounts of snow on the 
sediment at different times of year,” Prof. Meachen said. 
“It would have melted and thawed, melted and thawed. 
And I think that action probably would have broken up the 
skeletons and sort of scattered them around.” 

Primitive primate bones discovered in 
Gujarat
A cache of exquisitely preserved 25 tiny bones, found in 
a coal mine in Gujarat, appears to be the most primitive 
primate bones yet discovered, according to an analysis 
by an international team of researchers.
The bones, belonging to ancient rat-sized, tree-dwelling 
primates, represent a very early stage of primate evolu-
tion. “These are the best preserved and most primitive 
bones we have from the first five million years of primate 
evolution. But there’s not enough evidence currently for 
us to figure out when these primates reached India or 
where they came from,” said one of the researchers Ken-
neth Rose, Professor Emeritus at Johns Hopkins Univer-
sity School of Medicine.

Researchers from Des Moines University in the US; 
H.N.B. Garhwal University in Srinagar, Uttarakhand; 
Wadia Institute of Himalayan Geology, Dehradun, Utta-
rakhand; Panjab University, Chandigarh; and Royal Bel-
gian Institute of Natural Sciences in Brussels, Belgium, 
also contributed to the study published in the Journal of 
Human Evolution .
 
300-year-old palm leaf scripts found in 
Kodaikanal

RARE FIND: Palm leaf manuscript discovered in Kodai-
kanal.
A bundle of palm leaf manuscript, said to be 300 years 
old, was discovered by a team of archaeologists in the 

Kodaikanal hill here.
A team comprising Palani Government Girls Higher Sec-
ondary School Tamil teacher A Nandhi Varman, who is 
a researcher in archaeology and Professor and Head 
of Department of History, Palani Andavar Arts College, 
Ravichandran, during a routine visit to Palani and Kodai-
kanal hill, stumbled upon the manuscript at Perumpallam 
village.
“The manuscript, written by one Palanimalai teacher 
in 1713 as per Tamil Panchangam, contains 474 palm 
leaves. Each leaf is 30 cm long and 2.5 cm wide, said Mr. 
Nandhi Varman.

Poring over the manuscript, he found that it narrated in a 
poetic form the story of Manu Needhi Cholan and the kill-
ing his son under the wheels of his chariot. After compar-
ing it with several books on Cholan, Mr. Nandhi Varman 
said the poem was not published in any print or digital 
form so far and it was a rare manuscript, he claimed. The 
first five pages were dedicated to a prayer on Ganapati, 
Siva and Krishna and the last page has information about 
the author, date and year of publication.

Predatory journals trick CSIR scientist
A scientist at the Delhi-based Central Road Research In-
stitute, a CSIR laboratory, has published nine “papers” 
in as many predatory journals between 2013 and 2015.
Predatory journals use deception to trick authors into 
submitting papers, do not peer-review manuscripts be-
fore publishing, thus allowing even sub-standard material 
to get published, rarely index papers with standard index-
ing bodies, carry impact factors (a rough measure of the 
quality of the journal) that are not calculated by Thomson 
Reuters and are more focussed on the article processing 
fees.
Neelima Chakrabarty, Senior Principal Scientist in the 
Traffic Engineering and Safety Division of CRRI, is the 
first author in most “papers” and the corresponding au-
thor in a few.
During the same period, Dr. Chakrabarty had published 
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papers in reputable Indian and international journals such 
as Current Science and Elsevier’s Procedia: Social and 
Behavioral Sciences .
‘My work is authentic’
“My research works are original and authentic, there is no 
copy of another work piece is available anywhere (sic),” 
Dr. Chakrabarty said in an e-mail to The Hindu .
“I am privy to this problem from day one. I have discussed 
the issue with scientists. I am sure that I will be able to 
make them realise the dangers of publishing in such jour-
nals. I have sought a clarification from Dr. Chakrabarty 
on the issue.” Prof. Satish Chandra, who took over as 
Director of CRRI in January, said in an e-mail.
“Has the scientist been fooled by the journals? Or is the 
scientist knowingly taking advantage of the easy accept-
ance and fast publishing process employed by these 
journals and publishers? There are still some people who 
are unaware of predatory journals and assume that all 
scholarly publishers are honest and genuine,” Jeffrey 
Beall, Scholarly Communications Librarian at Auraria Li-
brary, University of Colorado, Denver, says.

Scientists find simple method to extract 
gold from old phones
Hundreds of tonnes of gold could be recovered from old 
electronic devices such as smartphones, TV sets and 
computers each year, thanks to a simple chemical meth-
od developed by researchers.
Current methods for extracting gold from old gadgets are 
inefficient and can be hazardous to health, as they often 
use toxic chemicals such as cyanide, researchers said.
Electrical waste — including old mobile phones, televi-
sions and computers — is thought to contain as much as 
seven per cent of all the world’s gold, a key component of 
the printed circuit boards found inside electrical devices.
Improving how the precious metal is recovered from dis-
carded electronic devices could help reduce the envi-
ronmental impact of gold mining and cut carbon dioxide 
emissions, according to researchers from University of 
Edinburgh in the U.K.
They developed a simple extraction method that does not 
use toxic chemicals and recovers gold more effectively 
than current methods.
Saving precious metal
The finding could help salvage some of the estimated 300 
tonnes of gold used in electronics each year, researchers 
said.
By unravelling the complex chemistry underpinning the 
extraction process, researchers discovered a compound 
that could be used to recover gold more effectively.

Printed circuit boards are first placed in a mild acid, which 
dissolves all of their metal parts. An oily liquid contain-
ing the chemical compound is then added, which extracts 
gold selectively from the complex mixture of other metals.
The findings could aid the development of methods for 
large-scale recovery of gold and other precious metals 
from waste electronics, researchers said.
“We are very excited about this discovery, especially as 
we have shown that our fundamental chemical studies 
on the recovery of valuable metals from electronic waste 
could have potential economic and societal benefits,” 
said Jason Love from University of Edinburgh.
 
Fossil find points to life on Earth 3.7 bn 
years ago
Life on Earth is even older than we thought, Australian 
scientists said  as they unveiled fossils dating back a 
staggering 3.7 billion years.
The tiny structures — called stromatolites — were found 
in ancient rock along the edge of Greenland’s ice cap, 
and were 220 million years older than the previous record 
holders.
They show that life emerged fairly shortly — in geological 
terms — after Earth was formed some 4.5 billion years 
ago, said lead researcher Allen Nutman of the University 
of Wollongong.
And, he added, they offer hope that very basic life may at 
one point have existed on Mars.
“This discovery represents a new benchmark for the old-
est preserved evidence of life on Earth,” Professor Martin 
Julian Van Kranendonk, a geology expert at the Univer-
sity of New South Wales and study co-author, said in a 
statement.
The structure and geochemistry of the rock in which 
they were found provided clues to a biological origin for 
the microfossils, he said, which in turn “points to a rapid 
emergence of life on Earth”.
The one-to-four centimetre high Isua stromatolites were 
exposed after the melting of a snow patch in the Isua 
Greenstone Belt of Greenland.
Sediment to solid rock
Stromatolites are formed when microorganisms, such as 
certain kinds of bacteria, trap bits of sediment together 
in layers. These layers build up over time to create solid 
rock.
These rocks themselves were never alive, but their exist-
ence suggest that the very simple single-cell organisms 
that made them were present on Earth hundreds of mil-
lions of years earlier than previously thought, said the 
team.
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Another scientist was more skeptical. Structures that look just like stromatolites can form without the presence of any 
living organism, Abigail Allwood of the California Institute of Technology wrote in a comment on the study. “The inter-
pretation of stromatolite-like structures has been notoriously difficult in Earth’s oldest rocks,” she wrote, and predicted 
the study findings would “spark controversy”.


