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Cosmic rays propagating through Milky Way  

Why in News? 

 High energy particles are generally lower in number in the cosmic universe. But the excess number of high 

energy particles of the antimatter counterpart of the electrons, called positrons have intrigued scientists 

for long. Now they have found an explanation for this mystery. 

 Over the years astronomers have observed an excess of antimatter counterpart of the electron or positrons 

having an energy of more than 10 giga-electronvolts, or 10 GeV. 

 Researchers from the Raman Research Institute (RRI), Bengaluru, have resolved the mystery. 

 Their proposal is simple –– cosmic rays while propagating through the Milky Way galaxy interact with 

matter producing other cosmic rays, primarily electrons and positrons. 

 Argue that these new cosmic rays are the origin of the ‘positron excess’ phenomenon. 

Milky Way 

 The Milky Way consists of giant clouds of molecular hydrogen.  

 They are the seats of the formation of new stars and can be as 

massive as 10 million times the Sun’s mass.  

 They can extend up to 600 light-years, the distance that would take 

light 600 years to travel.  

 Cosmic rays, produced in supernovae explosions propagate through these clouds before they reach the 

Earth.  

 Cosmic rays interact with molecular hydrogen and can give rise to other cosmic rays. As they propagate 

through these clouds, they decay from their original forms and intermix, lose their energy by energising 

the clouds, and may also get re-energised.  

 The researchers from RRI studied all these astrophysical processes via a code they set up on the computer, 

using a publicly available code. 

 The code considers 1638 molecular hydrogen clouds in the Milky Way that other astronomers have 

observed across different wavelengths of the electromagnetic spectrum. 

 The combined catalogue consists of ten molecular clouds in the immediate neighbourhood of our Sun. 

These galactic clouds provide the astronomers a crucial input –– the number of giga-electronvolt cosmic 

rays. These help them determine the excess number of positrons that reach the Earth.  
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Brazilian Amazon released more carbon than it absorbed over past 10 years 

 The Brazilian Amazon released nearly 20% more carbon dioxide into the atmosphere over the past decade 

than it absorbed, according to a startling report that shows humanity can no longer depend on the world’s 

largest tropical forest to help absorb manmade carbon pollution. 

 From 2010 through 2019, Brazil’s Amazon basin gave off 16.6bn tonnes of 

CO2, while drawing down only 13.9bn tonnes. 

 Deforestation – through fires and clear-cutting – increased nearly four-fold 

in 2019 compared with either of the two previous years, from about 1m 

hectares (2.5m acres) to 3.9m hectares (9.6m acres). 

 Terrestrial ecosystems have been a crucial ally as the world struggles to curb CO2 emissions, which topped 

40bn tonnes in 2019. 

 Over the past half-century, plants and soil have consistently absorbed about 30% of those emissions, even 

as those emissions increased by 50% over that period. Oceans have also helped, soaking up more than 

20%. 

 The Amazon basin contains about half of the world’s tropical rainforests, which are more effective at 

soaking up and storing carbon than other types of vegetation. 

 If the region becomes a net source rather than a “sink” of CO2, tackling the climate crisis will be that much 

harder. 

 Degraded forests were a more significant source of planet-warming CO2 emissions that outright 

deforestation. 

 Over the same 10-year period, degradation – caused by fragmentation, selective cutting, or fires that 

damage but do not destroy trees – caused three times more emissions than outright destruction of forests. 

 Brazil holds about 60% of the Amazonian rainforest. 

Herpetologist Deepak Veerappan 

Why in News? 

 In the first four months of 2021, the Western Ghats presented new butterflies, frogs, fruit flies, and even 

a freshwater crab.  

 Joining the list is a tiny snake of just 20 cm length with iridescent scales - Xylophis deepaki, first stumbled 

upon in a coconut plantation in Kanyakumari, is now reported to be an endemic species of Tamil Nadu and 

has been sighted in a few locations in the southern part of the Western Ghats.  
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 The species is named in honour of Indian herpetologist Deepak Veerappan for his contribution in erecting 

a new subfamily Xylophiinae to accommodate wood snakes. The team suggests the common name 

Deepak’s wood snake. 

Wood snakes 

 Wood snakes are harmless, sub-fossorial and often found while digging soil in 

farms and under the logs in the Western Ghat forests.  

 They feed on earthworms and possibly other invertebrates. Interestingly, their 

close relatives are found in northeast India and Southeast Asia and are known to be arboreal. 

Drier habitat 

 “This new species is found in the drier regions and in lower altitudes around Agasthyamalai hills. The other 

Xylophis were reported from cold higher altitudes, of 1,700 m and above, in the Nilgiris and the Anaimalai. 

Its close relative, Captain’s wood snake, is known from the western slopes of the Western Ghats in the 

Kerala. 

 The snake was previously confused with X. captaini, but detailed morphological studies showed that the it 

had a broader off-white collar and more ventral scales.  

 Further, DNA studies indicated that it was indeed a new species and was a close relative to X. captaini. 

 The new find increases the total number of currently recognised wood snakes to five species.  

Climate change causing a shift in Earth’s axis 

Why in news? 

 Rising sea levels, heatwaves, melting glaciers and storms are some 

of the well-known consequences of climate change. New research has 

added yet another impact to this list – marked shifts in the axis along 

which the Earth rotates. 

 While this change is not expected to affect daily life, it can change 

the length of the day by a few milliseconds. 

How the Earth’s axis shifts 

 The Earth’s axis of rotation is the line along which it spins around itself as it revolves around the Sun.  

 The points on which the axis intersects the planet’s surface are the geographical north and south poles. 
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 The location of the poles is not fixed, however, as the axis moves due to changes in how the Earth’s mass 

is distributed around the planet. Thus, the poles move when the axis moves, and the movement is called 

“polar motion”. 

 According to NASA, data from the 20th century shows that the spin axis drifted about 10 centimetres per 

year. Meaning over a century, polar motion exceeds 10 metres. 

 Generally, polar motion is caused by changes in the hydrosphere, atmosphere, oceans, or solid Earth. But 

now, climate change is adding to the degree with which the poles wander. 

What the new study says 

 Since the 1990s, climate change has caused billions of tonnes of glacial ice to melt into oceans. This has 

caused the Earth’s poles to move in new directions. 

 As per the study, the north pole has shifted in a new eastward direction since the 1990s, because of 

changes in the hydrosphere (meaning the way in which water is stored on Earth).  

 From 1995 to 2020, the average speed of drift was 17 times faster than from 1981 to 1995. Also, in the last 

four decades, the poles moved by about 4 metres in distance. 

 The calculations were based on satellite data from NASA’s Gravity Recovery and Climate Experiment 

(GRACE) mission as well as estimates of glacier loss and groundwater pumping going back to the 1980s. 

 The faster ice melting under global warming was the most likely cause of the directional change of the 

polar drift in the 1990s. 

 The other possible causes are (terrestrial water storage) change in non‐glacial regions due to climate 

change and unsustainable consumption of groundwater for irrigation and other anthropogenic activities. 

 While ice melting is the major factor behind increased polar motion, groundwater depletion also adds to 

the phenomenon. As millions of tonnes of water from below the land is pumped out every year for drinking, 

industries or agriculture, most of it eventually joins the sea, thus redistributing the planet’s mass. 

COVID-19 has aggravated challenges to manage forests 

 The novel coronavirus disease (COVID-19) pandemic has aggravated the challenges faced by countries in 

managing their forests, a recent United Nations report has said. 

 Forests have been a lifeline for millions of people during the pandemic. Some of the most vulnerable 

segments of society, especially the rural poor and indigenous peoples have turned to forests for their most 

essential subsistence needs. 
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 This has increased pressures on forest systems, the Global Forest Goals Report 2021, prepared by the 

Department of Economic and Social Affairs of the United Nations. 

 The report draws upon 52 voluntary national reports and 19 voluntary national contributions, representing 

75 per cent of forests in the world. 

 It provides an initial overview of progress towards achieving the six Global Forest Goals and their 26 

associated targets as contained within the United Nations Strategic Plan for Forests 2030. 

 The United Nations Strategic Plan for Forests 2017-2030 was created with a mission to promote sustainable 

forest management and enhance the contribution of forests and trees to the 2030 Agenda for Sustainable 

Development. 

 The Plan recognizes that in order to create a world in which forests could provide economic, social, 

environmental and cultural benefits for present and future generations, they will be needed by humanity 

in the first place. 

 The first Global Forest Goal in the Plan provides for increasing forest area by three per cent by 2030. 

 Climate change and a biodiversity crisis are other big threats to forest ecosystems besides the pandemic. 

 The ‘Global Assessment Report on Biodiversity and Ecosystem Services’ of the Intergovernmental Science-

Policy Platform on Biodiversity and Ecosystem Services (IPBES) had highlighted that one million species 

were at risk of extinction and that 100 million hectares of tropical forest were lost from 1980-2000. 

Single COVID-19 vaccine dose 

Why in News? 

 A single dose of COVID-19 vaccine boosts protection against SARS-CoV-2 coronavirus variants, but only in 

those previously infected with the disease. 

 The researchers looked at the U.K. and South Africa variants, however, it is possible that the findings will 

apply to other variants in circulation, such as the Brazil (P.1) and India (B.1.617 and B.1.618) variants. 

Findings 

 In those who have not previously been infected and have so far only received one dose of vaccine, the 

immune response to coronavirus variants of concern may be insufficient. 

 People who had previously had mild or asymptomatic infection had significantly enhanced protection 

against the Kent and South Africa variants, after a single dose of the mRNA vaccine. In those without prior 

COVID-19, the immune response was less strong after a first dose, potentially leaving them at risk from 

variants. 
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 Study highlights the importance of getting second doses of the vaccine rolled out to protect the population. 

 Along with antibodies, the researchers also focused on two types of white blood cell: B-cells, which 

'remember' the virus, and T cells, which help B cell memory and recognise and destroy cells infected with 

coronavirus. 

 They found that after a first dose of vaccine, prior infection was associated with a boosted T cell, B cell and 

neutralising antibody response, which could provide effective protection against SARS-CoV-2, as well as 

the Kent and South Africa variants. 

 The mutations in the Kent and South Africa variants resulted in T cell immunity which could be reduced, 

enhanced or unchanged compared to the original strain, depending on genetic differences between 

people. 

A Malaria Vaccine Candidate 

Why in News? 

 A malaria vaccine candidate has shown promise in phase 2b clinical trials, with high efficacy at 77%.  

The previous version 

 The new vaccine candidate, called R21/Matrix M, is a modified version of RTS, S — another candidate 

against malaria that has been in development for more than 30 years by Walter Reed Institute of Research, 

GlaxoSmithKline and Bill and Melinda Gates Foundation with the PATH Malaria Vaccine Initiative. 

 This vaccine is designed to stop the Plasmodium falciparum malaria parasite from entering the liver and 

preventing the subsequent deadly blood stages. It targets the liver stage protein of the Plasmodium 

falciparum life cycle. 

 Thirty years in the making, RTS,S is the first, and to date the only, vaccine to reduce malaria in children. 

But it is not highly efficacious. 

The new version 

 R21/Matrix M has been developed by scientists at University of Oxford, the same location where the 

AstraZeneca Covid-19 vaccine was developed.  

 They’ have been working on this version for almost 6-7 years now. 

 This vaccine was produced in the Serum Institute of India. 

Why it matters 
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 In 2019, there were an estimated 229 million cases of malaria and 409 000 malaria-related deaths in 87 

countries. Children under the age of 5 in sub-Saharan Africa accounted for approximately two-thirds of 

global deaths. 

 Between 2000 and 2020, 24 countries reported zero indigenous cases of malaria for 3 or more years. This 

is the benchmark for the World Health Organization (WHO) certification of a country as malaria-free. 

Globally, 39 countries have achieved the milestone. 

 In 2019, India had an estimated 5.6 million cases of malaria compared to about 20 million cases in 2020 

according to WHO. The 2020 cases estimates (global, regional and country level) will be published later 

this year. 

Receding glaciers causing rivers to suddenly disappear 

 As glaciers around the world recede rapidly owing to global warming, some 

communities are facing a new problem: the sudden disappearance of their rivers. 

 River piracy, or stream capture, is when water from one river is diverted 

into another because of erosion or, in this case, glacier melt. 

 Scientists predict as we move towards a world with far fewer glaciers, land 

that has been continuously covered by ice for many centuries will become ice-free, thus redirecting rivers 

in high mountain areas. 

 In most instances, the redirection will be inconsequential. But in some areas with various user groups that 

rely on the river’s flow, the changes might have a more significant impact. 

 Canada’s largest glacier melted so quickly it diverted a large river, and thus significantly reduced the water 

level of a lake it fed. 

Air pollution spikes may impair older men’s thinking 

 Temporary rises in air pollution may impair memory and thinking in older men, according to research that 

indicates even short-term spikes in airborne particles can be harmful to brain health. 

 Scientists found that the men’s cognitive performance fell following rises in air pollution during the month 

before testing, even when peak levels remained below safety thresholds for toxic air set by the World 

Health Organization and national regulators. 

Findings 

 The findings build on growing evidence that exposure to fine particulate matter in the air, largely from 

road vehicles and industry, is harmful not only to the heart and lungs, but also to delicate neural tissues in 

the brain. 
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 Test scores were less affected by short-term rises in air pollution if the men were taking aspirin or other 

non-steroidal anti-inflammatory drugs, known as NSAIDs.  

 Such painkillers may help by reducing inflammation that is triggered by fine particles getting into the brain. 

 The impact of toxic air on respiratory and cardiovascular health is well-established and evidence for 

damage to the brain is mounting.  

 Studies have linked air pollution to reduced intelligence and dementia.  

Nano flashlight 

Why in News? 

 In work that could turn cell phones into sensors capable of detecting viruses and other minuscule objects, 

MIT researchers have built a powerful nanoscale flashlight on a chip. 

 Their approach to designing the tiny light beam on a chip could also be 

used to create a variety of other nano flashlights with different beam 

characteristics for different applications. 

 Scientists have long used light to identify a material by observing how that 

light interacts with the material.  

 They do so by essentially shining a beam of light on the material, then analyzing that light after it passes 

through the material.  

 Because all materials interact with light differently, an analysis of the light that passes through the material 

provides a kind of "fingerprint" for that material.  

 Imagine doing this for several colors, i.e. several wavelengths of light, and capturing the interaction of light 

with the material for each color. That would lead to a fingerprint that is even more detailed. 

 Most instruments for doing this, known as spectrometers, are relatively large. 

 Making them much smaller would have a number of advantages.  

Top Quarks at high and not-so-high energies 

Why in News? 

 CERN's Large Hadron Collider (LHC) is famous for colliding protons at world-record energies—but 

sometimes it pays to dial down the energy and see what happens under less extreme conditions.  
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 One particle they were especially keen to study was the top quark.  

 As the heaviest-known elementary particle, the rate (or cross-section) for producing top-quark pairs 

depends very strongly on the collision energy achieved.  

 By measuring the production rate at different energies, scientists can learn more about the distributions 

of the quarks and gluons that make up the proton. 

 

 Top quarks decay rapidly and leave a distinct signature in the detector.  

 To spot top-pair collision events, ATLAS physicists looked for events with two electrons, two muons, or an 

electron–muon pair, one or two 'b-tagged' jets of particles (coming from b-quark decays), and a significant 

momentum imbalance indicating the presence of a neutrino.  

 This selection heavily suppresses background events from the production of other types of particles, 

particularly in the case of electron–muon events. 

  In events with either two electrons or two muons, there is still a large background from events with Z 

bosons to contend with.  

 Physicists reduced this background using the measured energies and angles of the electrons and muons, 

requiring their combination to be inconsistent with originating from a Z boson decay. 

Earthquake, tsunami hazards from subduction zones  

 Two of the most destructive forces of nature—earthquakes and tsunamis—might actually be more of a 

threat than current estimates according to new research. 

 The researchers developed a new method to assess earthquake and tsunami hazards represented by the 

most distant part of offshore subduction zones and found that the hazard might have been systematically 
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underestimated in some areas, meaning that tsunami risk assessments should be redone given the new 

results.  

 The findings have important implications for the mitigation of risk in affected areas worldwide, including 

Southeast Asia and the Pacific Rim, in the event of future earthquakes and tsunamis. 

 Megathrust earthquakes are among the 

most powerful earthquakes experienced 

worldwide and occur in subduction zones, where 

two tectonic plates converge, and one slides 

under the other.  

 The plates move toward each other 

continuously, but if the interface, or fault, 

between them is stuck, then a slip deficit builds 

up over time.  

 Like a debt, this slip deficit has to be paid off eventually, and for tectonic plates pay day is earthquake day. 

When these earthquakes affect the shallowest part of the fault near the seafloor, they have the potential 

to shift the seafloor upward and create devastating tsunamis as well. 

 Understanding the potential rupture behavior of megathrusts, particularly in the shallow offshore part of 

the fault where most destructive tsunamis are generated, is therefore a critical task for geoscientists 

forecasting seismic and tsunami inundation hazards. 

 The likelihood of seismic behavior is often assumed to be somewhat low in the shallow part of the fault. 

 Now, scientists developed a new geodetic method for inferring this value that accounts for the interaction 

between different parts of the fault, resulting in a much more physically accurate result.  

 Previous models have failed to take into account the fact that if the deep part of the fault is stuck between 

earthquakes, the shallow part can't move either—it is in what they term a 'stress shadow' and there is no 

buildup of energy available to cause it to slip.  

 By taking this effect into account, the team developed a technique that uses the same land-based data but 

results in a vast improvement in their ability to "see" the fault slip in the areas that are farthest from shore, 

allowing researchers to reassess the hazard presented by the offshore parts of subduction zones most 

prone to tsunami generation. 

 Applied this technique to the Cascadia and Japan subduction zones and found that wherever deeper locked 

patches are present, the shallow fault must also have a high slip deficit—regardless of its own frictional 

properties. 

 If these areas can slip seismically, global tsunami hazard could be higher than currently recognized. 
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Sauropods 

Why in News? 

 Researchers have identified fossil bone fragments of long-necked dinosaurs called sauropods, dating back 

to about 100-million-years from an area around West Khasi Hills District in Meghalaya. 

 This is the first record of sauropods of probable Titanosaurian origin discovered in the region. 

About 

 Sauropods had very long necks, long tails, small heads 

relative to the rest of their body, and four thick, pillar-like legs.  

 They are notable for the enormous sizes attained by some 

species, and the group includes the largest animals to have ever 

lived on land. 

 The finding makes Meghalaya the fifth state in India after Gujarat, Madhya Pradesh, Maharashtra, and 

Tamil Nadu and the only state in the North-East to report Sauropod bones having titanosaurian affinity. 

 Titanosaurs were a diverse group of sauropod dinosaurs, including genera from Africa, Asia, South America, 

North America, Europe, Australia and Antarctica. 

 Titanosaurian sauropod dinosaurs were the most diverse and abundant large-bodied terrestrial herbivores 

in the Southern Hemisphere landmasses during the Cretaceous Period but they were not endemic to the 

Gondwanan landmasses. 

 Gondwana is the southern half of the Pangaean supercontinent that existed some 300 million years ago 

and is composed of the major continental blocks of South America, Africa, Arabia, Madagascar, Sri Lanka, 

India, Antarctica, and Australia. 

New species of shrew discovered 

Why in News? 

 Scientists from the Zoological Survey of India (ZSI) have discovered a new species of insectivorous mammal, 

a white-toothed shrew, from Narcondam Island of the Andaman and Nicobar group of islands. 

 The species Crocidura narcondamica is a new addition to the list of mammals found in the country. Shrews 

are small and mouse-like mammals, and they live in sub-leaf stratum in the forests. Insects are the primary 

diet of these animals. 
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 This is the first discovery of a shrew from this volcanic island (Narcondam Island) and it increases the 

number of White-toothed shrew (genus Crocidura) species in India from 11to 12. 

 The new species is of medium size (head and body lengths) and has a 

distinct external morphology with darker grey dense fur with a thick, darker tail 

compared to other species of the genus. 

 Craniodental characters of the species such as braincase was rounded and 

elevated with weak lambdoidal ridges makes the species distinct in comparison 

to other close congeners. 

 With this discovery the number of mammals found in the country have increased from 429 to 430.  

 The discovery of a new insectivorous mammal comes after 43 years. Prior to this, scientists from the ZSI 

had discovered Crocidura jenkinsi on the South Andaman Island in 1978. 

N440K 

Why in News? 

 The new coronavirus variant discovered by CCMB (Centre for Cellular and Molecular Biology) N440K, is the 

variant that is creating havoc in Visakhapatnam and other parts of the State. 

 Called as the AP variant as it was first discovered in Kurnool, is at 

least 15 times more virulent than the earlier ones, and may be even 

stronger than the Indian variants of B1.617 and B1.618. 

 The variant was closely related to the coronavirus lineage B.1.36 

and had previously been linked to a spike in cases in several states of 

South India. 

 The defining mutation is N440K, a mutation that was known since 

last year and widely prevalent in Andhra Pradesh. 

 N440K is slowly dying out and was fast being replaced by two other variants — B.1.1.7 and B.1.617 in 

almost all southern states including Kerala. 

 The N440K had been associated with cases of reinfection in Delhi and possibly helped the coronavirus bind 

tighter to lung cells. B.1.1.7 and B.1.617 are the 'UK Variant' and the Indian variant, also known as the 

'double mutant.' 
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How long is the solar system's longest day 

 Data obtained by bouncing radio waves off Venus — treating it, as one scientist said, like a giant disco ball 

— is providing new insight into Earth's closest planetary neighbour, including a precise calculation of the 

duration of a Venusian day. 

 The study also measured the tilt of the Venusian axis and size of the planet's core, allowing for a deeper 

understanding of an enigmatic world sometimes called Earth's 'evil twin.' 

 Venus has the longest day — the time the planet takes for a single rotation on its axis — of any planet in 

our solar system. 

 The study found that a single Venusian rotation takes 243.0226 Earth days. That means a day lasts longer 

than a year on Venus, which makes a complete orbit around the sun in 225 Earth days. 

 The researchers transmitted radio waves toward Venus 21 times from 2006 to 2020 from NASA's 

Goldstone Antenna in the Mojave Desert of California and studied the radio echo, which provided 

information on certain planetary traits. 

 The new data showed that the Venusian planetary core has a diameter of about 4,360 miles (7,000 km), 

comparable to Earth's core.  

 Previous Venus core estimates had been based on computer modeling rather than observational data.  

 Its core is almost certainly composed of iron and nickel, though it is unclear whether it is solid or molten. 

 Venus spins on its axis almost upright - meaning it lacks discernable seasons — while Earth has more of a 

tilt. The study calculated the Venusian tilt at about 2.64 degrees. Earth's is about 23.5 degrees. 

 Venus, the second planet from the sun, is similar in structure but slightly smaller than Earth, with a 

diameter of about 7,500 miles (12,000 km).  

 Above its foreboding landscape is a thick and toxic atmosphere that consists primarily of carbon dioxide, 

with clouds of sulfuric acid droplets.  

 With a runaway greenhouse effect, its surface temperatures reach 880 degrees Fahrenheit (471 degrees 

Celsius), hot enough to melt lead. 

 Venus spins from east to west, the opposite direction from all other planets in our solar system but Uranus. 

In another quirk, its day-night cycle - the time between sunrises as opposed to the length of a single axial 

spin - takes 117 Earth days because Venus rotates in the direction opposite of its orbital path around the 

sun. 
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Carbon Offsetting 

What is carbon offsetting? 

 Carbon dioxide has the same impact on the climate no matter where it is emitted and what the source, so 

if a tonne of carbon dioxide can be absorbed from the atmosphere in one part of the world it should cancel 

out a tonne of the gas emitted in another.  

 Trees absorb carbon dioxide from the air as they grow and 

store it, making forests one of the biggest carbon sinks. 

 So, in theory, companies and individuals can cancel out the 

impact of some of their emissions by investing in projects that 

reduce or store carbon – forest preservation and tree planting are 

among them, but carbon credits are also awarded for projects 

that reduce fossil fuels in other ways, such as windfarms, solar 

cookstoves, or better farming methods. 

So companies can buy their way out of climate trouble with carbon credits? 

 Yes and no. Carbon credits should not be used as an excuse to put off the systemic reforms to our energy 

generation and usage that are urgently needed – ultimately, we must reduce emissions drastically to 

prevent catastrophe and offsetting alone will never achieve that.  

 To opponents, carbon credits and carbon trading are a distraction while we dither over the systemic 

reforms.  

 To supporters, offsetting and the sale of carbon credits produce a flow of money to developing countries 

to help them preserve carbon sinks and develop their economies along low-carbon lines. 

Can’t we just plant more trees? 

 Planting more trees is one answer, and there are plans in many countries to do so. But while deforestation 

continues, planting trees cannot make up for the carbon lost when standing forests are cleared – and 

cannot replace the lost populations of wildlife, plants and other species, or the damage to people who call 

the forests home. 

What is REDD+? 

 The world is losing more than 7.3m hectares (18m acres) of forest every year, the equivalent of 27 football 

pitches every minute, which causes a vast reduction of the planet’s carbon sinks, as well as a staggering 

loss of biodiversity.  

 Most of the world’s remaining dense tropical forests are in developing economies with tens or hundreds 

of millions of people living in dire poverty. 
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 They face a dilemma: allow loggers and industrial interests to cut down forests, perhaps replacing them 

with commercial plantations, or lose out on potential economic growth. 

 REDD+ (Reducing Emissions from Deforestation and Degradation) aims to provide forest owners with an 

alternative to logging and exploitation, by allowing them to raise money for protecting forests based on 

the carbon value of keeping forests standing or restoring them to health. REDD+ schemes help forest 

owners calculate the carbon value of their forests, according to agreed criteria, and sets out a system of 

rules by which carbon credits can be issued when forest owners avoid deforestation or restore damaged 

forests. 

Rich nations’ climate targets will mean global heating of 2.4C  

 New climate targets announced by the US and other rich nations in 

recent weeks have put the world on track for global heating of about 2.4C 

by – the end of the century, research has found. 

 That is a 0.2C improvement on the previous forecast of 2.6C, but 

still substantially above the Paris goal of holding temperature rises to no 

more than 2C above pre-industrial levels, with an aspiration to limit heating 

to 1.5C. 

 Tougher targets from China, the world’s biggest greenhouse gas emitter, and other countries will be 

needed to keep the Paris goals within reach, the analysis found. 

 While countries responsible for nearly three-quarters of global emissions have set or are considering goals 

to reduce carbon to net zero, Climate Action Tracker found that for most countries, policies are lagging 

well behind targets. 

 At the White House summit, the US pledged to halve its emissions by 2030, compared with 2005 levels. 

Canada also submitted a tougher emissions target and Japan, South Africa and Argentina promised to 

increase their ambition. China, the world’s biggest emitter, restated a promise on curbing future coal use. 

 Ahead of the Cop26 UN climate talks to be held in Glasgow this November, countries are expected to come 

up with fresh plans to cut their carbon between now and 2030. 

 This decade is regarded as crucial for climate action, because if emissions continue to rise for the next 10 

years, as they have in previous decades, there will be little chance of holding temperature rises within the 

Paris limits, which represent the threshold of safety beyond which climate breakdown is likely to become 

catastrophic and irreversible. 

 The Intergovernmental Panel on Climate Change has found that emissions should be roughly halved in the 

next 10 years, to avoid temperature rises above 1.5C. 
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 China is the biggest emitter yet to produce a national plan for the next 10 years, called a nationally 

determined contribution (NDC). India, South Korea, New Zealand, Turkey and Saudi Arabia are also among 

the scores of countries still to submit plans. 

 Countries responsible for about half of global emissions have submitted NDCs so far, but many are under 

pressure to toughen them as some are regarded as too weak, including Australia, Russia, Mexico and Brazil. 

 This week, countries will meet again for the Petersberg dialogue, a climate meeting held by the German 

government at which some EU countries may come forward with strengthened offers of climate finance 

to the developing world. Climate finance is regarded as essential to put poor countries on track to reduce 

greenhouse gas emissions, and to cope with the impacts of climate breakdown, but so far offers from rich 

countries have fallen short of what experts say is needed. 

Long-term NO2 exposure affects lung function 

 Long-term exposure to nitrogen dioxide (NO2) pollution can affect lung function and increase the risk of 

pulmonary disease, a recent study concluded. 

 Healthy individuals — mostly from low-income, urban communities — suffered a decline in lung function 

due to air pollution. 

 The researchers conducted in-home field spirometry (lung function test) before and after bronchodilation 

(expansion of the bronchial air passages) as part of the project. 

 The researchers collected lung function data in a cohort of adults using a multi-stage random sampling 

procedure. 

 The annual maximum NO2 exposure recommended by the World Health Organization (WHO) is 21.3 parts 

per billion.  

 NO2 is formed when fossil fuels like coal, oil, gas and diesel are burned at high temperatures. It is also 

formed when wood and natural gas are burned.  

 It reduces lung function and increases in asthma attacks. 

Martian climate 

 About four billion years ago, Mars had a water-rich environment.  

 Despite receiving just 30% of the Earth’s present-day sunshine, how did Mars have flowing rivers? 

 A new study that used a computer model shows that Mars could have had a thin layer of icy, high-altitude 

clouds that caused a greenhouse effect. 
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Global glacier retreat 

 An international team that studied all the world's glaciers - around 2,20,000 in total - found that over the 

past two decades glaciers have rapidly lost thickness and mass.  

 The situation in the Himalayas is particularly worrying. 

 During the dry season, glacial meltwater is an important source that feeds major waterways such as the 

Ganges, Brahmaputra and Indus rivers.  

 Right now, this increased melting acts as a buffer for people living in the region, but if Himalayan glacier 

shrinkage keeps accelerating, populous countries like India and Bangladesh could face water or food 

shortages in a few decades. 

Lightning cleanser 

 Lightning bolts increase the atmosphere’s ability to cleanse itself or breakdown greenhouse gases, a team 

of researchers found.  

 The team noted that extreme amounts of hydroxyl radical (OH) and hydroperoxyl radical (HO2) were 

discharged during lightning events.  

 This OH initiates chemical reactions and breaks down molecules like the greenhouse gas methane. 

How red corals survive heat stress 

 The corals in the Gulf of Aqaba, at the northern tip of the Red Sea, 

have been known to be resistant to higher temperatures.  

 By studying them at the laboratory researchers have now decoded 

the full molecular mechanism behind this resistance.  

 The coral Stylophora pistillata has a rapid gene expression response and recovery pattern when exposed 

to heat stress.  

 The algae and bacteria they live in symbiosis with the coral can also withstand average temperatures 5°C 

higher than what they typically experience. 

Key-hole mining 

 A team of international researchers has developed a new method to extract metals directly from the 

parent ore deep inside earth.  

 In the new technique, electrodes are drilled into an ore body and an electric current is applied.  
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 This can transport the electrically charged metal ions, such as copper, through the rock via a process called 

electromigration. 

Crop residue to create bio-batteries 

 Odisha-born sisters Nikita and Nishita Baliarsingh create an electric vehicle (EV) battery from crop residue. 

 There was a statement that read, ‘Proteins may have potential benefits in electrolytes’. That was the 

turning point. 

 According to a report by The Council on Energy, Environment and Water (CEEW) in November 2020, a total 

of 5,30,560 EVs (two-wheelers, three-wheelers, cars, and buses) were sold in India.  

 The Baliarsingh sisters aim to take EVs across vehicle segments. 

 The current market caters mainly to low-speed electric two wheelers that use lithium. 

 The biodegradable batteries are fashioned from crop residue.  

 A cell consists of three structural elements – the cathode, anode and electrolyte. Their process of 

manufacturing plays with the chemistry of the cell and builds all these elements with nanodot proteins 

derived from crop residue. Their batteries are lithium ion-free. They procure the crop remains from local 

farmer 

 s, and by applying a unique extraction and filtration process, manufacture rechargeable energy storing EV 

cells out of it. 

 Procurement of crop waste helps the farmers in earning an additional income of ₹25,000 for every 100 

batteries. The manufacturing process has been designed to ensure no element of the environment is 

exploited. 

 The production of batteries creates bio-fertiliser as by-products, which is to return to the market to 

facilitate a favourable agricultural yield.  

 The batteries charge eight to 10 times faster than conventional ones and last 20% to 30% longer. “Most 

importantly, once the batteries die, they can be recycled at no extra cost, which is not the case with the 

regular EV offerings. 

 Made out of bio-degradable material, the cells rule out toxicity hazards and using crop residue ensures 

that some of it is not burnt, which in turn protects from deterioraton of air quality.  
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How immune system blankets coronavirus with antibodies 

Why in News? 

 When someone is infected with SARS-CoV-2, their body produces antibodies against the virus.  

 Scientists have now come up with the most complete picture yet is coming into focus of how these 

antibodies work to neutralise the part of the virus responsible for causing infection. 

Previous Research 

 Previous research focused on one group of antibodies that target 

the most obvious part of the coronavirus’s spike protein, called the 

receptor-binding domain (RBD).  

 Because the RBD is the part of the spike that attaches directly to 

human cells and enables the virus to infect them, it was assumed to be a primary target of the immune 

system.  

 But, testing blood plasma samples from four people who recovered from SARS-CoV-2 infections, the 

researchers found that most of the antibodies circulating in the blood — on average, about 84% — target 

areas of the viral spike protein outside the RBD — and, apparently, for good reason. 

 Many of these non-RBD-directed antibodies act as a potent weapon against the virus by targeting a region 

in a part of the spike protein located in what would be the umbrella’s canopy called the N-terminal domain 

(NTD).  

 These antibodies neutralise the virus in cell cultures and were shown to prevent a lethal mouse-adapted 

version of the virus from infecting mice. 

 The NTD is also a part of the viral spike protein that mutates frequently, especially in several variants of 

concern.  

 This suggests that one reason these variants are so effective at evading our immune systems is that they 

can mutate around one of the most common and potent types of antibody in our arsenals. 

Carrot Leaves 

 The call to reduce food waste has grown louder in the time of climate change. One of the obvious yet 

overlooked examples of wasted food potential is the carrot (Daucus carota). 

 Carrot Leaves have potential to increase food diversity for human beings, not to mention their huge 

nutritional value. 
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 Carrot leaves, just like the roots, are rich in vitamin A. Carbohydrates and protein account for 60 per cent 

and 20 per cent respectively of the leaves’ dry weight. 

 The leaves have potassium that lowers blood pressure, supports metabolism and prevents osteoporosis. 

 They also contain calcium, phosphorus, iron and zinc. Given that they are rich in natural antioxidants, 

carrot-green extracts are often added to commercial food products. 

 Carrot seeds too have medicinal value: they contain estrogen and were used in some cultures as an 

effective method of contraception. Lebanese folklore mentions the use of carrot seed oil from wild plants 

in cancer treatment — modern research proves this. The oil also has anti-ageing properties and features 

in skin-care products.  

Consume with care 

 Carrot leaves should be eaten in moderation, as they contain alkaloids, just like other green leafy 

vegetables. Alkaloids are a part of the plant’s defence mechanism against insects and microbial attacks, 

but they taste bitter.  

 Consuming too much might trigger an allergic reaction, nausea or food poisoning. It might be judicious not 

to eat them too often in a season. 

High mineral prices could slow down transition to clean energy 

 High mineral prices could delay the global transition to clean energy as the 

demand for metals in solar panels, wind turbines and batteries outstrips 

supply, the International Energy Agency has warned. 

 A lack of investment in new mines risks substantially increasing the cost of 

producing clean energy technologies and hampering the effort to meet the 

world’s climate goals, the IEA says in its new report The Role of Critical Minerals in Clean Energy Transitions. 

 The agency has called on governments to assist in developing copper, lithium, nickel, cobalt and rare earth 

projects, as reaching the goals of the Paris climate agreement would mean a quadrupling of mineral 

demand by 2040. 

 Prices of commodities have rallied this year as demand for clean technologies has increased. Lithium 

demand in particular is set to grow more than 40 times if nations hope to meet the goals of the Paris 

agreement. 

 Electric car sales jumped 41% last year to about 3m globally but the IEA points out that an EV requires six 

times the mineral inputs of a conventional car. Additionally, an onshore wind plant requires nine times 

more mineral resources than a gas-fired power plant. 
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 Australia has moved to take advantage of this global shortfall in mineral supply, with the government 

declaring rare earths a critical mineral in 2019, and explicitly giving its support to mining companies 

planning to explore and develop. 

 After a spike in lithium prices in 2016, Australia increased its lithium reserves by 70% in 2017 alone and 

has now become one of the world’s largest producers. 

Cutting methane emissions is quickest way to slow global heating 

 Slashing methane emissions is vital to tackling the climate crisis and rapidly curbing the extreme weather 

already hitting people across the world today, according to a new UN report. 

 In 2020 there was a record rise in the amount of the powerful 

greenhouse gas emitted by the fossil fuel industry, cattle and rotting 

waste. Cutting it is the strongest action available to slow global heating in 

the near term. 

 Methane emissions could be almost halved by 2030 using existing 

technology and at reasonable cost. 

 Achieving the cuts would avoid nearly 0.3C of global heating by 2045 and keep the world on track for the 

Paris climate agreement’s goal of limiting global temperature rise to 1.5C. Methane cuts also immediately 

reduce air pollution and would prevent many premature deaths and lost crops. 

 Methane is 84 times more powerful in trapping heat than carbon dioxide over a 20-year period and has 

caused about 30% of global heating to date. But it breaks down in the atmosphere within about a decade, 

unlike CO2, which remains in the air for centuries. 

 The surge is partly due to the increased use of fossil fuels, especially gas produced by fracking. 

 The report produced by the UN and the Climate and Clean Air Coalition found that 42% of human-caused 

methane emissions come from agriculture, mostly from burping livestock, its manure, and paddy fields. 

Intentional and unintentional leaks of methane from fossil fuel drilling sites, coalmines and pipelines 

produce 36% of the total and waste dumps cause another 18%. 

 The report found feasible and cost-effective methane cuts of 60% could be made from fossil fuel operations 

by stopping the venting of unwanted gas and properly sealing equipment. Waste sites could cut about 35% 

by reducing the organic waste sent to landfill sites and through better sewage treatment. 

 The gas causes ground-level ozone pollution and a cut of 45% by 2030 would prevent 260,000 early deaths 

a year. 
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  Ozone also damages crops and the methane cut would prevent 25m tonnes of wheat, rice, maize and soy 

being lost annually. 

Using hydrogen fuel risks locking in reliance on fossil fuel 

 Using hydrogen-based fuels for cars and home heating risks locking in a dependency on fossil fuels and 

failing to tackle the climate crisis, according to a new analysis. 

 Fuels produced from hydrogen can be used as straight 

replacements for oil and gas and can be low-carbon, if renewable 

electricity is used to produce these “e-fuels”. However, the research 

found that using the electricity directly to power cars and warm houses 

was far more efficient. 

 The analysis estimated that hydrogen-based fuels would be very 

expensive and scarce in the coming decade.  

 Therefore, equipment such as “hydrogen-ready” boilers could end up reliant on fossil gas and continue to 

produce the carbon emissions driving global heating. 

 Few sectors such as aviation, shipping, steel and some chemicals are extremely hard to electrify. The 

researchers said hydrogen-based fuels would be needed for these by 2050, when the world needs to have 

reached net zero emissions. But they said enormous investment in technology and fast-rising carbon taxes 

would be needed to achieve this. 

 Renewable electricity production is increasing rapidly as costs tumble. But it still makes up a small 

proportion of all energy used, which is mostly provided by coal, oil and gas.  

 Using the electricity directly is efficient, but requires investment in new types of car and heating systems. 

 Using the electricity to create hydrogen from water and then using carbon dioxide to manufacture other 

fuels can produce “drop-in” replacements for fossil fuels. But the new study concludes this cannot work 

on a large enough scale to tackle the climate emergency in time. 

 The research, published in the journal Nature Climate Change, calculated that producing and burning 

hydrogen-based fuels in home gas boilers required six to 14 times more electricity than heat pumps 

providing the same warmth.  

This is because energy is wasted in creating the hydrogen, then the e-fuel, then in burning it. For cars, using e-

fuels requires five times more electricity than is needed than for battery-powered cars. 
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Starship 

What is the Starship? 

 Designed by SpaceX, Starship is a spacecraft and super-heavy booster rocket meant to act as a reusable 

transportation system for crew and cargo to the Earth’s orbit, Moon and Mars. SpaceX has described 

Starship as “the world’s most powerful launch vehicle” with an ability to carry over 100 metric tonnes to 

the Earth’s orbit. 

 Starship has been under development since 2012 and is a part of Space X’s central mission to make 

interplanetary travel accessible and affordable and to become the first private company to do so.  

 Therefore, the company is working on building a fleet of reusable launch vehicles, capable of carrying 

humans to Mars and other destinations in the solar system. 

 Following the commercial model, a rapidly reusable space launch vehicle could reduce the cost of travelling 

to space by a hundredfold. 

What is it capable of doing? 

 In time to come, the Starship system is expected to 

replace SpaceX’s partially reusable Falcon rockets that 

are currently operational. 

 Starship can deliver satellites further and at lower 

marginal costs than Falcon vehicles and it can ferry both 

cargo and crew to the International Space Station (ISS). 

  Once developed, Starship is also expected to help 

carry large amounts of cargo to the Moon, for human 

spaceflight development and research.  

 Beyond the Moon, the spacecraft is being designed 

for carrying crew and cargo for interplanetary missions as 

well. 

 The Starship spacecraft is expected to enter Mars’s atmosphere at a speed of 7.5 km per second and will 

be designed to withstand multiple entries.  

 While no human being has set foot on Mars yet, the planet continues to intrigue scientists and researchers 

because of the possibility that life existed there once.  

 SpaceX is planning its first cargo mission to the red planet by 2022 and by 2024, the company wants to fly 

four ships including two cargo and two crewed ones to Mars. 
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What is NASA’s Artemis mission? 

 Last month, NASA chose SpaceX to build a lander for its Artemis programme, which plans to send humans 

to the Moon in this decade. 

 The vehicle, which is based on Starship, will carry the next man and the first woman to land on the Moon. 

The Artemis programme, initiated by the administration of former President Donald Trump, planned to do 

this in 2024, but the plans were postponed because of a shortfall in funding. 

 With the Artemis programme, NASA aims to demonstrate new technologies, capabilities and business 

approaches that will ultimately be needed for the future exploration of Mars. 

Salmonella Vaccine 

 Salmonella can infect people through contaminated food, water and animals. According to the World 

Health Organization, non-typhoidal salmonella infection affects more than 95 million people globally each 

year, leading to an estimated 2 million deaths annually.  

 There is no approved vaccine for salmonella in humans, and some strains are antibiotic-resistant. 

 In recent study scientists demonstrate a novel approach to triggering immunity against salmonella. 

 "Cells communicate with each other through particles called extracellular vesicles or EVs. Think of these 

like molecular telephones that let cells talk to each other. Researchers wanted to know if some of those 

messages included information related to immune response". 

 Host EVs have not been previously studied in the context of fighting enteric bacterial infections, so that is 

part of what makes researchers approach new and adds to the field. 

 A specific type of EVs called exosomes were part of the immune response against salmonella and may one 

day hold the key to developing a vaccine. 

 To test their idea, the research team took exosomes from white blood cells infected with salmonella. Inside 

those exosomes, which measure just a few dozen nanometers across, they found salmonella antigens, 

which are bits of salmonella protein known to trigger an immune response. 

 Next, the researchers wanted to know if these exosomes might function as a vaccine, helping the body 

build up its defenses against salmonella. 

 The researchers found that after they introduced the exosomes containing salmonella antigens, the 

exosomes localized to tissues that produce mucous, activating specific cells at these sites.  

 Weeks later, mice developed antibodies against salmonella and specific cellular immune responses, which 

typically target this bacterium for elimination.  
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 There are two types of immune responses generated when our bodies encounter a pathogen. The first one 

is called innate immunity, which is an immediate response to an infection, but it is also less specific. The 

other response is called adaptive immunity, and this protective response is specifically tailored to a given 

pathogen, but it also takes longer to develop.  

 Exosomes generated by infected white blood cells stimulated both of these responses in animals. 

What is Salmonellosis? 

 The salmonella bacteria resides in animals.  

 When it enters a human body it causes salmonellosis, an infection that attacks the intestine, and can cause 

diarrhoea, abdominal pain, fever, vomiting, bleeding in stool and nausea.  

 The symptoms of the infection last anywhere between 2 and 7 days.  

 However, bowel function could sometimes takes months before returning to normalcy. In some cases, it 

spreads the infection from the intestine to the blood stream. 

 The infection hits children, below the age of five, and senior citizens the worst. The good news is less than 

1 per cent of infected people succumb to the infection. 

 Salmonella can transmit to humans through contaminated water or food.  

Anti-COVID drug developed by DRDO 

Why in News? 

 An anti-COVID-19 therapeutic application of the drug 2-deoxy-D-glucose 

(2-DG) has been developed by Institute of Nuclear Medicine and Allied Sciences 

(INMAS), a lab of Defence Research and Development Organisation (DRDO), in 

collaboration with Dr Reddy’s Laboratories (DRL), Hyderabad. 

 Clinical trial results have shown that this molecule helps in faster recovery of hospitalised patients and 

reduces supplemental oxygen dependence. Higher proportion of patients treated with 2-DG showed RT-

PCR negative conversion in COVID patients.  

 In 2-DG arm, significantly higher proportion of patients improved symptomatically and became free from 

supplemental oxygen dependence (42% vs 31%) by Day-3 in comparison to SoC, indicating an early relief 

from Oxygen therapy/dependence. 

 The similar trend was observed in patients aged more than 65 years. 
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 DCGI granted permission for Emergency Use of this drug as adjunct therapy in moderate to severe COVID-

19 patients. Being a generic molecule and analogue of glucose, it can be easily produced and made 

available in plenty in the country. 

 The drug comes in powder form in sachet, which is taken orally by dissolving it in water.  

 It accumulates in the virus infected cells and prevents virus growth by stopping viral synthesis and energy 

production. Its selective accumulation in virally infected cells makes this drug unique. 

Shuvuuia Deserti 

Why in News? 

 Under the cover of darkness in desert habitats about 70 million years ago, 

in what is today Mongolia and northern China, a gangly looking dinosaur 

employed excellent night vision and superb hearing to thrive as a menacing 

pint-sized nocturnal predator. 

 Scientists said an examination of a ring of bones surrounding the pupil and a bony tube inside the skull that 

houses the hearing organ showed that this dinosaur, called Shuvuuia deserti, boasted visual and auditory 

capabilities akin to a barn owl, indicating it could it hunt in total darkness. 

 Shuvuuia was a pheasant-sized, two-legged Cretaceous Period dinosaur weighing about as much as a small 

house cat. Lacking the strong jaws and sharp teeth of many carnivorous dinosaurs, it had a remarkably 

bird-like and lightly built skull and many tiny teeth like grains of rice. 

 Its mid-length neck and small head, coupled with very long legs, made it resemble an awkward chicken. 

Unlike birds, it had short but powerful arms ending in a single large claw, good for digging. 

 The researchers looked at a structure called the lagena, a curving and finger-like sac that sits in a cavity in 

the bones surrounding the brain and is connected to the part of the ear that lets reptiles and birds keep 

balance and move their heads while walking. 

 Acute hearing helps nocturnal predators locate prey. The longer the lagena, the better hearing an animal 

has. 

 The barn owl, a proficient nocturnal predator even in pitch-black conditions, has the proportionally longest 

lagena of any living bird. Shuvuuia is unique among predatory dinosaurs with a hyper-elongated lagena, 

almost identical in relative size to a barn owl's. 

 The researchers also looked at a series of tiny bones called the scleral ring that encircle the pupil of the 

eye. It exists in birds and lizards and was present in the ancestors of today's mammals. Shuvuuia had a very 

wide scleral ring, indicating an extra-large pupil size that made its eye a specialized light-capture device. 
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 The study found that nocturnality was uncommon among dinosaurs, aside from a group called alvarezsaurs 

to which Shuvuuia belonged.  

 Alvarezsaurs had nocturnal vision very early in their lineage, but super-hearing took more time to evolve. 

Great Nicobar plan  

Why in News? 

 The Environment Appraisal Committee (EAC) - Infrastructure I of the 

Ministry of Environment, Forest and Climate Change (MoEFCC) has flagged 

serious concerns about NITI Aayog’s ambitious project for Great Nicobar 

Island. 

 The committee has “recommended” it “for grant of terms of reference 

(TOR)” for Environmental Impact Assessment (EIA) studies, which in the first 

instance will include baseline studies over three months. 

About Proposal 

 The proposal includes an international container transshipment terminal, a greenfield international 

airport, a power plant and a township complex spread over 166 sq. km. (mainly pristine coastal systems 

and tropical forests), and is estimated to cost ₹75,000 crore. 

 The committee raised a number of additional issues, including about Galathea Bay, the site of the port and 

the centrepiece of the NITI Aayog proposal. Galathea Bay is an iconic nesting site in India of the enigmatic 

Giant Leatherback, the world’s largest marine turtle. 

 The committee noted that the site selection for the port had been done mainly on technical and financial 

criteria, ignoring the environmental aspects. It has now asked for “an independent study/ evaluation for 

the suitability of the proposed port site with specific focus on Leatherback Turtle, Nicobar Magapod (sic) 

and Dugong”. 

 Ecological surveys in the last few years have reported a number of new species, many restricted to just the 

Galathea region. These include the critically endangered Nicobar shrew, the Great Nicobar crake, the 

Nicobar frog, the Nicobar cat snake, a new skink (Lipinia sp), a new lizard (Dibamus sp,) and a snake of the 

Lycodon sp that is yet to be described. 
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‘Black fungus’  

Why in News? 

 A rare but serious fungal infection, known as mucormycosis and colloquially as “black fungus”, is being 

detected relatively frequently among Covid-19 patients in some states. The disease often manifests in the 

skin and also affects the lungs and the brain. 

What is the disease? 

 Although rare, it is a serious infection. It is caused by a group of moulds known as mucormycetes present 

naturally in the environment.  

 It mainly affects people who are on medication for health problems that reduces their ability to fight 

environmental pathogens. 

  Sinuses or lungs of such individuals get affected after they inhale fungal spores from the air. 

 Usually, mucormycetes does not pose a major threat to those with a healthy immune system. 

What happens when one contracts it? 

 Warning signs include pain and redness around the eyes or nose, with fever, headache, coughing, shortness 

of breath, bloody vomits, and altered mental status. 

  According to the advisory, infection with mucormycetes should be suspected when there is: 

○ Sinusitis — nasal blockade or congestion, nasal discharge (blackish/bloody); 

○ Local pain on the cheek bone, one-sided facial pain, numbness or swelling; 

○ Blackish discoloration over bridge of nose/palate; 

○ Loosening of teeth, jaw involvement; 

○ Blurred or double vision with pain; 

○ Thrombosis, necrosis, skin lesion; 

○ Chest pain, pleural effusion, worsening of respiratory symptoms. 

What’s the treatment? 

 While it is treated with antifungals, mucormycosis may eventually require surgery. 
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  it is of utmost importance to control diabetes, reduce steroid use, and discontinue immunomodulating 

drugs.  

 To maintain adequate systemic hydration, the treatment includes infusion of normal saline (IV) before 

infusion of amphotericin B and antifungal therapy, for at least 4-6 weeks. 

CRP tests 

Why in News? 

 C-reactive protein (CRP) test, is mainly conducted for patients who are hospitalised for Covid virus 

treatment, but a large number of doctors are recommending the same test even to those Covid positive 

patients who are in home isolation with moderate to mild symptoms. 

 CRP is not a diagnostic test but it has prognostic value. 

 Then, why are doctors recommending it to patients in home isolation?  

What is a CRP test? 

 It is a blood test and it tells about inflammation level in the body 

during any ailment and indicates about the infection level.  

 It can be done for any ailment. The higher value of CRP level than 

the normal level indicates that the infection is increasing. CRP tests is a 

marker which shows the level of C-reactive protein, which is made by 

the liver, in the blood. 

Why is it recommended for the treatment of Covid patients? 

 Doctors are conducting it mandatorily for the patients with critical conditions who are in hospital care, 

because it is one of the indicators showing the body’s reaction to the ongoing treatment. 

 If the CRP, which is also recommended in the guidelines for Covid treatment, is normal then the patient’s 

body is reacting to the treatment positively and if it is higher than the required, then doctors need to check 

the infection level in the body through other tests like CT scan. 

Why and when it should be conducted for those in home isolation? 

 For patients with mild and moderate Covid symptoms, CRP is not necessary unless and until the patient is 

suffering with the same symptoms even after passing of 5 days of his/her contracting the virus. 

 Doctors recommend it for at least twice on an interval of 4-5 days just to check the inflammation so as to 

judge about the further complication level. 
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Lunar Mission 

Why in News? 

 SpaceX will launch the "DOGE-1 Mission to the Moon" in the first quarter of next year, with Elon Musk's 

commercial rocket company accepting the meme-inspired cryptocurrency dogecoin as payment. 

What is Dogecoin? 

 The digital token was created in 2013 by software engineers Billy 

Markus and Jackson Palmer as a faster but “fun” alternative to Bitcoin.  

 It was started as a satire on the numerous fraud crypto coins that 

had sprung up at the time, and takes its name and logo from a Shiba Inu 

meme that was viral several years ago. 

 Unlike Bitcoins, whose maximum possible number is fixed at 21 million (a figure that is estimated to be 

reached by 2040), Dogecoin numbers do not have an upper limit, and there are already more than 100 

billion in existence. 

National Technology Day 2021 

 National Technology Day is celebrated every year on May 11 to highlight the achievements of engineers 

and scientists in the field of technology and science.  

 The day acts as a reminder of the country's technological advancements. 

 It was first observed on May 11, 1999, and aims to commemorate the scientific and technological 

achievements of Indian scientists and engineers. 

Theme 

 This year the theme is “Science and Technology for a Sustainable 

Future”. 

National Technology Day: History 

 Former Indian PM Late Atal Bihari Vajpayee coined this term to 

celebrate the contributions made by Indian scientists. May 11 is also the day when India conducted its first 

successful test in Pokhran. 

 On May 11, 1998, India successfully fired the Shakti-I nuclear missile at an Army test range in Rajasthan's 

Pokhran. Two days later, the country conducted two more nuclear tests as a part of the same operation, 

following which India joined the elite club of nuclear power nations. 
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 Apart from this, India on this day also tested its first indigenous aircraft 'Hansa-3' which flew from 

Bengaluru. After testing Hansa-3, India performed a successful test firing of the Trishul missile on May 11, 

1998. 

WHO classifies India variant as being of global concern 

Why in News? 

 The World Health Organization classified a coronavirus variant first identified in India as a “global variant 

of concern”. 

 This variant called B.1.617 was classified as a variant under investigation (VUI) by authorities in the UK 

earlier. 

How does the WHO define a variant of concern? 

 A variant of interest (VOI) becomes a variant of concern (VOC) if, through a 

comparative assessment, it has been demonstrated to be associated with increase in 

transmissibility or detrimental change in COVID-19 epidemiology, increase in virulence 

or change in clinical disease presentation or a decrease in effectiveness of public health 

and social measures or available diagnostics, vaccines, therapeutics.  

 Alternatively, a variant may be classified as a VOC by the WHO in consultation with the WHO SARS-CoV-2 

Virus Evolution Working Group. 

How do variants of a virus emerge and why? 

 Variants of a virus have one or more mutations that differentiate it from the other variants that are in 

circulation. While most mutations are deleterious for the virus, some make it easier for the virus to survive. 

 Essentially, the goal of the virus is to reach a stage where it can cohabitate with humans because it needs 

a host to survive.  

 This means, any virus is likely to become less severe as it keeps evolving, but in this process it can attain 

some mutations that may be able to escape the body’s immune response or become more transmissible. 

 The SARS-CoV-2 virus is evolving fast because of the scale at which it has infected people around the world. 

High levels of circulation mean it is easier for the virus to change as it is able to replicate faster. 

 The B.1.617 variant of the virus has two mutations referred to as E484Q and L452R. Both are separately 

found in many other coronavirus variants, but they have been reported together for the first time in India. 

 The L452R mutation has been found in some other VOIs such as B.1.427/ B.1.429, which are believed to 

be more transmissible and may be able to override neutralising antibodies. 
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NASA's OSIRIS-REx spacecraft 

Why in News? 

 A NASA spacecraft, which scientists believe has collected samples from an 

asteroid, began its two-year journey back to Earth. 

 NASA's OSIRIS-REx spacecraft is attempting to complete a mission to visit 

Bennu, a skyscraper-sized asteroid some 320 million km from Earth, survey the surface, collect samples 

and deliver them back to Earth. 

 OSIRIS-REx arrived at Bennu in 2018. 

 The spacecraft found traces of hydrogen and oxygen molecules - part of the recipe for water and thus the 

potential for life - embedded in the asteroid's rocky surface. 

 The trip back to Earth will take about two years. The spacecraft will eject a capsule containing the asteroid 

samples, will land in a remote area of Utah. 

 Asteroids are among the leftover debris from the solar system's formation some 4.5 billion years ago. A 

sample could hold clues to the origins of life on Earth, scientists say. 

Forest the size of France regrown worldwide over 20 years 

 An area of forest the size of France has regrown around the world over the past 20 years, showing that 

regeneration in some places is paying off. 

 Nearly 59m hectares of forests have regrown since 2000, the research found, providing the potential to 

soak up and store 5.9 gigatonnes of carbon dioxide – more than the annual emissions of the entire US. 

 The two-year study, conducted via satellite imaging data and on-ground surveys across dozens of 

countries, identified areas of regrowth in the Atlantic forest in Brazil, where an area the size of the 

Netherlands has rebounded since 2000 due to conservation efforts and altered industry practices. 

 Another regrowth area is found in the boreal forests of Mongolia, where 1.2m hectares of forest have 

regenerated in two decades due to the work of conservationists and the Mongolian government.  

 Forests also made a comeback in parts of central Africa and Canada. 

 Over a similar period outlined in the regrowth study, which was led by WWF as part of the Trillion Trees 

project, 386m hectares of tree cover were lost worldwide, around seven times the area of regenerated 

forest. 
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 Previous studies have estimated that an area of forest as large as the UK is being lost each year, largely for 

timber or to make way for agriculture, such deforestation posing huge threats to wildlife and efforts to 

contain the climate crisis. 

 Deforestation spiked sharply last year, with losses concentrated in the vital rainforests in tropical areas. 

 Trees are being felled and burned at a rapid rate in the Amazon, with more than 430,000 acres already lost 

in 2021.  

Rare Metals 

 Rare elements such as indium, yttrium, neodymium, cobalt and lithium are 

vital for the production of low-carbon technology, but many are being thrown 

away because of the lack of a requirement to recycle them. 

 Concern is growing over the future supply of such elements, as the switch 

to green technology – including electric vehicles, solar panels and low-carbon 

heating – will require far greater volumes of rare earths and other critical raw 

materials. 

 Industry experts have called for tougher rules on recycling. 

 Recycling should be mandatory for the critical raw materials present in circuit boards; magnets used in disc 

drives and electric vehicles; batteries for electric vehicles; and fluorescent lamps. 

 While relatively low-value metals such as copper, iron and even platinum are frequently recycled, rare 

metals are ignored or thrown away, because their use is often in small quantities that recyclers deem too 

expensive to recover. 

 The International Energy Agency recently calculated that if the world is to reach net zero greenhouse gas 

emissions in 2050, demand for critical and rare minerals will be six times higher than today by 2040. 

Demand for lithium alone will be 40 times higher in 2040 because of its use in batteries. 

 The IEA found that the production and processing of many materials, such as lithium, cobalt and rare 

earths, was highly concentrated in a handful of countries, with the top three producers accounting for 

more than three-quarters of global supplies.  

 The Democratic Republic of the Congo produced 70% of cobalt and rare earths in 2019, and China produced 

60%.  

 China is also responsible for refining nearly 90% of the rare earths used globally. 
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Tea-growing areas 

 Some of the world’s biggest tea-growing areas will be among the worst hit by extreme weather, and their 

yields are likely to be vastly reduced in the coming decades if climate breakdown continues at its current 

pace.  

 Floods, droughts, heatwaves and storms are likely to have a severe impact on tea-growing areas around 

the world. 

 In Kenya, which produces close to half of all the tea consumed in the UK, the area of optimal tea-growing 

conditions will be reduced by more than a quarter by 2050, while about 39% of areas with medium-quality 

growing conditions are facing destruction. 

 The impacts of flooding and the increased rainfall forecast in many tea regions will be to change the subtle 

flavours of the tea leaf, and potentially reduce its health benefits. 

 Waterlogging can prevent the ecological cues that cause the plant to release chemicals that enhance the 

flavour of tea, and that create its antioxidant properties, prized as a potential health benefit by tea 

drinkers.  

 These aromatic compounds, called secondary metabolites – which may also help boost the immune system 

and have anti-inflammatory properties – are also diluted when the plant receives too much water, resulting 

in leaves of lower quality and less tasty tea. 

 Tea-growing areas in India, China and Sri Lanka are also likely to be affected. 

Global renewable energy industry 

Why in News? 

 The world’s renewable energy industry grew at its fastest 

pace since 1999 last year, despite the disruption caused by the 

Covid-19 pandemic, and may have established a standard for 

growth in the future, according to the International Energy 

Agency (IEA). 

 The delivery of renewable energy projects, including 

windfarms and solar power projects, grew by 45% last year in a step change for the global industry. 

 Wind power capacity doubled over the last year, while solar power grew by almost 50% more than its 

growth before the pandemic, due to the growing appetite for clean energy from governments and 

corporations. 
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 The clean energy boom has prompted the IEA to revise its renewable energy forecasts for the coming years 

up by about 25% from its previous growth estimates due to the faster than expected expansion of 

renewables in China, Europe and the US. 

 China remains at the heart of the renewable energy industry’s growth after accounting for more than 40% 

of the global growth in the market for the last few years. 

 It is also one of the largest suppliers of the raw materials needed to make wind turbines and solar panels 

including silicon, glass, steel, copper and other rare earth materials. 

 However, China is also the world’s largest emitter of greenhouse gases because of its use of coal-fired 

power plants to meet the country’s rising energy demand. 

National Programme on Advanced Chemistry Cell Battery Storage 

Why in News? 

 The Cabinet, chaired by Prime Minister has approved the proposal of 

Department of Heavy Industry for implementation of the Production Linked 

Incentive (PLI) Scheme 'National Programme on Advanced Chemistry Cell 

(ACC) Battery Storage’ for achieving manufacturing capacity of Fifty (50) Giga 

Watt Hour (GWh) of ACC and 5 GWh of "Niche" ACC. 

About ACC 

 ACCs are the new generation of advanced storage technologies that can store electric energy either as 

electrochemical or as chemical energy and convert it back to electric energy as and when required.  

 The consumer electronics, electric vehicles, advanced electricity grids, solar rooftop etc. which are major 

battery consuming sectors are expected to achieve robust growth in the coming years. 

The outcomes/ benefits expected from the scheme are as follows: 

• Setup a cumulative 50 GWh of ACC manufacturing facilities in India under the Programme. 

• Direct investment of around Rs.45,000 crore in ACC Battery storage manufacturing projects. 

• Facilitate demand creation for battery storage in India. 

• Facilitate Make-ln-lndia: Greater emphasis upon domestic value-capture and therefore reduction in import 

dependence. 
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• Net savings of Indian Rs. 2,00,000 crore to Rs.2,50,000 crore on account of oil import bill reduction during 

the period of this Programme due to EV adoption as ACCs manufactured under the Programme is expected 

to accelerate EV adoption. 

• The manufacturing of ACCs will facilitate demand for EVs, which are proven to be significantly less 

polluting. As India pursues an ambitious renewable energy agenda, the ACC program will be a key 

contributing factor to reduce India's Green House Gas (GHG) emissions which will be in line with India's 

commitment to combat climate change. 

• Import substitution of around Rs.20,000 crore every year. 

• Impetus to Research & Development to achieve higher specific energy density and cycles in ACC. 

• Promote newer and niche cell technologies. 

Small wonder 

 Researchers at Columbia Engineering have built what they say is the world's smallest single-chip system.  

 The chip is less than 0.1 cubic millimetre in volume, about the size of a dust mite.  

 The chip can be used for developing wireless and miniaturised implantable medical devices. 

How to be a bean 

 Tepary beans (Phaseolus acutifolis A. Gray) found in the United States and Mexico are known to survive in 

harsh conditions.  

 By studying the genome, researchers have now decoded the possible mechanisms behind its resilience to 

heat stress.  

 They noticed that in tepary bean, specific genes sensitive to heat stress get activated and protect the plant. 

Biodiversity loss 

 Increasing ocean temperatures may kill off many species of marine animals in the coming centuries, notes 

a new study.  

 It adds that most of the survivors would shift away from the equator.  

 Analyses indicate that many equatorial marine animals are living close to their thermal limits in the modern 

ocean and are unlikely to be able to adapt to warming oceans over the coming centuries. 
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Diamonds tell a story of Earth’s history 

 Under conditions of intense heat and pressure, diamonds are formed deep within the Earth at about 150 

to 200 kilometers under the surface.  

 Now by studying these diamonds researchers are trying to trace the past geologic events and evolution of 

our planet.  

 They studied 10 diamonds mined from South Africa and noted that the diamond-formation phase spanned 

a possible time frame of 550 million to 300 million years ago. 

Brainy bats 

 A new study found that “bats encode the world in terms of time and do not translate time into distance.”  

 This means that when a bat locates an insect, it perceives the prey as being at a distance of nine 

milliseconds, and not one and a half meters.  

 The team also found that bats have this ability to know the speed of sound from birth and is not an acquired 

or learned talent. 

NASA's Voyager 1 

Why in News? 

 Instruments aboard NASA's Voyager 1 spacecraft, which nine years 

ago exited our solar system's outer reaches, have detected a faint 

monotonous hum caused by the constant vibrations of the small 

amounts of gas found in the near-emptiness of interstellar space. 

 It essentially represents the background noise present in the vast expanse between star systems.  

 These vibrations, called persistent plasma waves, were identified at radio frequencies in a narrow 

bandwidth during a three-year period as Voyager 1 traverses interstellar space. 

About the Voyager 1 Spacecraft 

 The Voyager 1 spacecraft, launched in September 1977, is currently located about 14.1 billion miles (22.7 

billion km) from Earth — roughly 152 times the distance between our planet and the sun — and is still 

obtaining and transmitting data. 

 Having decades ago visited the huge planets Jupiter and Saturn, Voyager 1 is now providing insight into 

interstellar space. 
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 The immense regions between star systems in a galaxy are not a complete vacuum. The stew of matter 

and radiation present in low densities — mostly gas — is called the interstellar medium.  

 About 15% of the visible matter in our Milky Way galaxy is composed of this interstellar gas, dust and 

energetic particles like cosmic rays. 

 Much of the interstellar medium is in what is called an ionized, or electrically charged, state called plasma. 

Placenta in Pregnant Women 

Why in News? 

 A new study in pregnant women who received the Covid-19 vaccine found no evidence of injury in the 

placenta. The finding adds to growing literature that Covid-19 vaccines are safe in pregnancy.  

 While India’s vaccination protocol recommends against pregnant and lactating women taking the vaccine, 

some countries such as the US and Brazil does not bar such women. 

 The placenta is the first organ that forms during pregnancy.  

 It performs duties for most of the foetus’s organs while they are still forming, such as providing oxygen 

while the lungs develop and nutrition while the gut is forming.  

 Additionally, the placenta manages hormones and the immune system, and tells the mother’s body to 

welcome and nurture the foetus rather than reject it as a foreign intruder. 

Climate emissions shrinking the stratosphere 

Why in News? 

 Humanity’s enormous emissions of 

greenhouse gases are shrinking the 

stratosphere, a new study has revealed. 

 The thickness of the atmospheric 

layer has contracted by 400 metres since 

the 1980s, the researchers found, and 

will thin by about another kilometre by 

2080 without major cuts in emissions.  

 The changes have the potential to affect satellite operations, the GPS navigation system and radio 

communications. 
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 In April, scientists showed that the climate crisis had shifted the Earth’s axis as the massive melting of 

glaciers redistributes weight around the globe. 

 The stratosphere extends from about 20km to 60km above the Earth’s surface. Below is the troposphere, 

in which humans live, and here carbon dioxide heats and expands the air. This pushes up the lower 

boundary of the stratosphere.  

 But, in addition, when CO2 enters the stratosphere it actually cools the air, causing it to contract. 

 The ozone layer that absorbs UV rays from the sun is in the stratosphere and researchers had thought 

ozone losses in recent decades could be to blame for the shrinking. 

  Less ozone means less heating in the stratosphere. But the new research shows it is the rise of CO2 that is 

behind the steady contraction of the stratosphere, not ozone levels, which started to rebound after the 

1989 Montreal treaty banned CFCs. 

Brain Chip Allows Paralysed Man To Write 

Why in News? 

 Paralysed from the neck down, the man stares intently at a screen. As he 

imagines handwriting letters, they appear before him as typed text thanks to a 

new brain implant. 

 The 65-year-old is "typing" at a speed similar to his peers tapping on a 

smartphone, using a device that could one day help paralysed people communicate quickly and easily. 

 The research could benefit people suffering spinal cord injuries, strokes or motor neurone disease. 

 Existing devices for those with paralysis rely on eye movement or imagining moving a cursor to point and 

click on letters. 

Asia is home to 99 of world’s 100 most vulnerable cities 

 Of the 100 cities worldwide most vulnerable to environmental hazards all 

but one are in Asia, and 80% are in India or China, according to a risk 

assessment. 

 More than 400 large cities with a total population of 1.5 billion are at 

“high” or “extreme” risk because of a mix of life-shortening pollution, 

dwindling water supplies, deadly heatwaves, natural disasters and the 

climate emergency. 
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 Jakarta, the capital of Indonesia, plagued by pollution, flooding and heatwaves, topped the ranking. But 

India, home to 13 of the world’s 20 cities most at risk, may face the most daunting future of any country.  

 Delhi ranks second on the global index of 576 cities, compiled by the business risk analyst Verisk 

Maplecroft, followed in India by Chennai (third), Agra (sixth), Kanpur (10th), Jaipur (22nd) and Lucknow 

(24th). Mumbai, with a population of 12.5 million, is 27th. 

 Looking only at air pollution – which causes more than 7m premature deaths worldwide each year, 

including a million in India alone – the 20 cities with the worst air quality in urban areas of at least a million 

people are all in India, with Delhi topping the list. 

 The air pollution assessment was weighted towards the impact of microscopic, health-wrecking particles 

known as PM2.5, owing in large measure to the burning of coal and other fossil fuels. 

 Outside Asia, the Middle East and north Africa have the largest proportion of high-risk cities across all 

threat categories, with Lima the only non-Asian city in the Top 100. 

 China, while richer than India, faces formidable environmental challenges as well. Of the 50 cities 

worldwide most beset by water pollution, 35 are in China, as are all but two of the Top 15 facing water 

stress. 

 India’s weaker governance, coupled with the size and scale of its informal economy, makes it far harder to 

address environmental and climate problems at the city level. 

 When it comes to global heating and its effect, the focus shifts sharply to sub-Saharan Africa, home to 40 

of the 45 most climate-vulnerable cities on the planet. The continent will be hit the hardest not only 

because of droughts, heatwaves, storms and flooding, but also because it is so ill-equipped to cope. 

 Africa’s two most populous cities, Lagos and Kinshasa, are among those at highest risk. 

 Other especially vulnerable cities included Monrovia, Brazzaville, Freetown, Kigali, Abidjan and Mombasa. 

Climate change could be behind Uttarakhand cloudbursts 

 The recent weather events in Uttarakhand termed as ‘cloudbursts’ were highly unusual and could have 

been caused by the warming of the region. 

 Cloudburst-like events have hit Uttarakhand since May 3 and have caused considerable damage in the four 

hilly districts of Tehri Garhwal, Rudraprayag, Uttarkashi and Chamoli. The latest of these occurred on the 

evening of May 11 in Devprayag town of Tehri Garhwal district. Two other events were reported from 

Uttarkashi and Rudraprayag districts. 

 What is unusual in the current scenario is the very warm temperature anomaly to the west of north India 

over Iran, Pakistan and Afghanistan. The Arabian heat low pumps winds into the northern Arabian Sea and 

http://www.gesreporter.com/


 

        41                                                      http://www.gesreporter.com/         © GES Reporter 

 

there has been a strong wind along the coast of Oman and going straight over Gujarat into Uttarakhand. 

This is raising the chances of cloudbursts there. 

 The months of March, April and May were warmer than normal over Uttarakhand. This would also reduce 

pressure and drive winds into it. 

 Cloudbursts are generally more common in India during the south west monsoon season that begins in 

June. 

 There was also a low-pressure ridge across the region which might have increased the chances of the 

cloudbursts. 

What is a cloudburst? 

 Cloudbursts are sudden and extreme rainfall events over a limited area in a short span of time. There is no 

universal definition of a cloudburst. 

 However, the India Meteorological Department (IMD) defines a cloudburst as any event where 100 

millimetres of rainfall have fallen in a span of an hour over a region that is 20-30 square kilometres in area. 

 A cloudburst occurs when moisture-carrying air moves up a hilly terrain, forming a vertical column of 

clouds known as ‘cumulonimbus’ clouds. Such clouds usually cause rain, thunder and lightning. This 

upward motion of the clouds is known as an ‘orographic lift’. 

 These unstable clouds cause an intense rainstorm over a small area after becoming heavy enough and 

locked in the ridges and valleys between the hills. 

 The energy necessary for the cloudburst comes from the upward motion of air. Cloudbursts mostly occur 

at elevations between 1,000-2,500 metres above sea level. 

 The moisture is usually provided by a low pressure system (usually associated with cyclonic storms in the 

ocean) over the Gangetic plains associated with low level winds flowing in from the east. 

 Sometimes winds flowing in from the north west also aid the occurrence of cloudbursts. The many factors 

that have to come together to make a cloudburst event happen make them highly unlikely. 

Renewable energy in India 

 India’s renewable energy capacity addition in 2020 declined by more than 50 per cent since 2019, primarily 

due to construction delays brought on by the novel coronavirus disease (COVID-19) pandemic, according 

to International Energy Agency’s (IEA) Renewable Energy Market Update. 

 Photovoltaic (PV) capacity addition is expected to be three times in 2021 compared with 2020, as delayed 

large-scale utility projects become operational. 

http://www.gesreporter.com/


 

        42                                                      http://www.gesreporter.com/         © GES Reporter 

 

 Globally, annual renewable capacity additions increased 45 per cent in 2020 to almost 280 gigawatt (GW). 

It is the highest year-on-year rise since 1999. 

 This has been attributed mainly to capacity expansion for solar and wind energy, which amounted to 

135GW and 115GW respectively. A 20GW capacity of hydropower and about 10GW of other renewable 

energy, led by bioenergy, also contributed to the growth. 

Why 2020 saw global boom 

 New installations in China, the United States, Vietnam and various European nations, especially in 

December 2020, have led to this surge. 

 China alone was responsible for over 80 per cent of the increase. This was primarily due to onshore wind 

and solar projects commissioned under the former feed-in tariff scheme and awarded in previous auctions 

being connected to the grid by the end of 2020.   

Future in green energy 

 After 2022, the annual growth in China will slow down, the report forecast. However the rest of the world 

will continue to see a growth in the renewables. 

 In Europe, for example, renewable energy will see expansion due to favourable policies, including the 

decline in costs of photovoltaics. 

 Renewable energy in US will also see further expansion due to the new US emissions reduction targets and 

the new infrastructure bill, if passed. 

 Wind, too, will continue to dominate in the near future but the pace of growth will be slower in 2021 and 

2022. It is expected to decline to around 85GW in 2021 and below 80GW in 2022. However, it is still 50 per 

cent higher than the 2017-2019 average. 

Chinese spacecraft successfully lands on surface of Mars 

Why in News? 

 An uncrewed Chinese spacecraft successfully landed on the surface of Mars, making China the second 

space-faring nation after the United States to land on the Red Planet. 

 The Tianwen-1 spacecraft landed on a site on the Southern Utopia Plain. 

About 

 A solar-powered rover, named Zhurong, will now survey the landing site before departing from its platform 

to conduct inspections.  
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 Named after a mythical Chinese god of fire, Zhuronghas six scientific instruments including a high-

resolution opography camera. 

 The rover will study the planet's surface soil and atmosphere. 

Zhurong will also look for signs of ancient life, including any sub-surface 

water and ice, using aground-penetrating radar. 

 Tianwen-1, or "Questions to Heaven", after a Chinese poem written 

two millennia ago, is China's first independent mission to Mars. A probe 

co-launched with Russia in 2011 failed to leave the Earth's orbit. 

 The five-tonne spacecraft blasted off from the southern Chinese island of Hainan in July last year, launched 

by the powerful Long March 5 rocket. 

 After more than six months in transit, Tianwen-1 reached the Red Planet in February where it had been in 

orbit since. 

 ‘Mice Rain’ 

Why in News? 

 The government of New South Wales (NSW) in Australia has extended a support package of $50 million to 

farmers to deal with a devastating mouse plague that has affected farmers, community members and 

residents.  

 To control the plague, the government has now authorised the use of an otherwise outlawed poison called 

bromadiolone. 

When did the plague begin? 

 The current plague is being called one of the worst plagues in 

decades and started being reported around mid-March in Australia’s 

eastern states.  

 In some places, residents of affected areas reported mice falling 

out from roof tops causing “mice rain”. 

 Add to this the fact that mice have a short breeding cycle (a pair of breeding mice can give birth to a new 

litter every 21 days or so) and are not very choosy about food. 

 Rodents (which includes rats and mice) are the second most successful mammals on the planet after 

humans. 

How does a plague of this scale affect people? 
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 Rodents are capable of destroying food grains and can cause widespread damage to domestic households, 

commercial businesses, farms, manufacturers and livestock. Further, rodents can not only gnaw through 

materials but can also ruin supplies by excreting on them. Rodents can also cause diseases such as 

leptospirosis and typhus fever. They can also carry fleas or ticks that can harm pets and humans. 

How can plagues be controlled? 

 Increasing zinc phosphide in mouse baits will help farmers to battle the higher than average mouse 

numbers in eastern Australia. 

Variants 

 Variants are basically the virus mutating or evolving, and so there are changes in the viral genome.  

 This is normal, it is expected.  

 For RNA viruses, as they multiply  and every time the virus replicates, it has brings about a small change, 

it's an error basically, most of them are of no importance, they don't affect the virus in any way.  

 Some of them could have some impact on how the virus is able to spread, some may make it easier, and 

some may make it more difficult for the virus. 

 In particular, changes in areas such as the spike protein, which is the protein of the virus that helps it to 

come and attach itself to the human cells.  

 Sometimes those changes, or mutations make it more easy for the virus to attach itself to the respiratory 

tract cells. And so it's easier then for it to infect.  

 It also helps it to multiply faster, and create a higher viral load in the respiratory tract.  

 So the variants of interest are categorised when there are some observations that the variant may be 

behaving a little bit differently.  

 To classify it as a variant of concern, it needs to have certain properties, it has to be either shown to be 

more transmissible than the original strain, which originated in Wuhan.  

 It has to show more clinical severity in patients who get infected, or it has to show resistance to antibodies, 

either from people who've had previous infection, or from people who have received the vaccine.  

 So a strain that fulfils one or more of those criteria is called a variant of concern.  

 So far, WHO has four variants of concern, the latest being the B 1.617, first described in India, but now 

found in about 50 countries worldwide. 
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Rare foaming frog 

Why in News? 

 A virtually unknown treefrog with known traits such as changing skin shade and whipping up foam to 

protect its eggs has resurfaced in India after 108 years. 

 A team of zoologists spotted Doria’s foam-nesting treefrog during a nocturnal survey in the buffer area of 

Mizoram’s Pualreng Wildlife Sanctuary in June 2020. 

 The only previous record of this treefrog in India was south of Arunachal Pradesh’s Tenga Valley in 1912. 

About 

 This frog belongs to the genus Chirixalus, of which there are 

currently 14 recognised species. These are distinguished from the 

Rhacophoridae family of frogs by the presence of opposable fingers. 

 Treefrogs can usually change their colour from lighter to darker or 

tan. This frog derives its name from the secretion of foam for 

covering the eggs the female lays. The foam guards the eggs against predators, direct sunlight and 

desiccation. 

 Doria’s foam-nesting treefrog (Chirixalus doriae) was first described in 1893 from Karin Bia-po in Myanmar 

and was later sighted in Thailand, Laos, Cambodia, Vietnam and Bangladesh. 

New approach to drug delivery 

 A type of nanoparticle designed by researchers from University of Massachusetts, Amherst, in the U.S., 

embodies a new approach to treating diseases that could potentially revolutionise the field. 

 This combines concepts of biologics and antibody–drug conjugates to produce protein–antibody 

conjugates that can be used for targeted drug delivery – in the case of pancreatic cancer cells, for example.  

Two approaches 

 The new concept, namely, Protein–Antibody Conjugates or PACs, combines two different approaches to 

drug delivery.  

 One is biologics, where the idea is to target a defective protein in the system by delivering proteins to it. 

An example of this is the case of insulin treatment. If a person is short of insulin, which is a protein, they 

are given a shot of this protein which balances the system. 

 The reason this works is because we need a circulation of insulin outside the cells and not inside the cells. 
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Antibody conjugates 

 The other concept is of using antibodies for drug delivery. Antibodies are something the body produces to 

detect a foreign substance inside the body.  

 That includes cancer cells as well. If there is something different on the surface of a cancer cell compared 

to a healthy cell, you can design the antibody that selectively goes to the cancer cell. 

New species of skink found from Western Ghats 

Why in News? 

 In September 2019, a group of herpetologists gathered at Anaikatti hills in Coimbatore for the South Asian 

Reptile Red List Assessment organised by the International Union for Conservation of Nature (IUCN).  

About 

 Named Subdoluseps nilgiriensis, after the Nilgiris, the reptile has a slender 

body of just about 7 cm and is sandy brown in colour.  

 Based on genetic studies, the new species is closely related to Subdoluseps 

pruthi that is found in parts of the Eastern Ghats. 

 The new species was found in a dry deciduous area, showing that even the dry zones of our country are 

home to unrealised skink diversity which needs to be further explored.  

 Most skinks are diurnal and are usually secretive in their habits. Because of their elusiveness, not much is 

known about their natural and evolutionary history. Most of the species are placed under the data-

deficient category. 

 Though skinks are non-venomous, they resemble snakes because of the often-inconspicuous limbs and the 

way they move on land.  

 Subdoluseps nilgiriensis is currently considered a vulnerable species as there are potential threats from 

seasonal forest fires, housing constructions and brick kiln industries in the area.  

 Rapid urbanisation, which has increased the road networks in the area, has also threatened the small 

geographical range of the species. 
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Cyclone Tauktae 

Why in News? 

 Cyclone Tauktae (pronounced Tau-Te), classified as a very severe cyclonic storm (VSCS) and developed in 

the Arabian Sea. 

 In recent years, strong cyclones have been developing in the Arabian Sea more frequently than earlier. 

Why is Cyclone Tauktae unique? 

 Tauktae is the fourth cyclone in consecutive years to have developed in the Arabian Sea, that too in the 

pre-monsoon period (April to June).  

 All these cyclones since 2018 have been categorised either ‘Severe Cyclone’ or above. Once Tauktae makes 

its landfall, three of these will have hit either the Gujarat or Maharashtra coast.  

 After Cyclone Mekanu in 2018, which struck Oman, Cyclone Vayu in 2019 struck Gujarat, followed by 

Cyclone Nisarga in 2020 that struck Maharashtra. 

 Tauktae has been intensifying very rapidly. 

What is aiding such rapid intensification? 

 Any tropical cyclone requires energy to stay alive. This energy is typically obtained from warm water and 

humid air over the tropical ocean.  

 Currently, sea water up to depths of 50 metres has been very warm, supplying ample energy to enable the 

intensification of Cyclone Tauktae. 

 The more the heat released through condensation of water vapour, the steeper the drop in pressure. A 

low-pressure system undergoes multiple stages of intensification to form cyclones. 

 Typically, tropical cyclones in the North Indian Ocean region (Bay of Bengal and Arabian Sea) develop 

during the pre-monsoon and post-monsoon (October to December) periods. May-June and October-

November are known to produce cyclones of severe intensity that affect the Indian coasts. 

What is aiding such rapid intensification? 

 Any tropical cyclone requires energy to stay alive. This energy is typically obtained from warm water and 

humid air over the tropical ocean. Currently, sea water up to depths of 50 metres has been very warm, 

supplying ample energy to enable the intensification of Cyclone Tauktae. 

 The more the heat released through condensation of water vapour, the steeper the drop in pressure. A 

low-pressure system undergoes multiple stages of intensification to form cyclones. 
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 Typically, tropical cyclones in the North Indian Ocean region (Bay of Bengal and Arabian Sea) develop 

during the pre-monsoon and post-monsoon (October to December) periods. May-June and October-

November are known to produce cyclones of severe intensity that affect the Indian coasts. 

 However, in recent years, meteorologists have observed that the Arabian Sea, too, has been warming. This 

is a phenomenon associated with global warming. 

Winchcombe meteorite 

Why in News? 

 A piece of the Winchcombe meteorite that touched down in the town of Winchcombe in Gloucestershire 

in the UK in February 2021 will be displayed at the National History Museum. 

What is a meteorite? 

 NASA notes that the difference between a meteor, meteorite and 

meteoroid is nothing but where the object is. Meteoroids are objects in 

space that range in size from dust grains to small asteroids. 

 But when meteoroids enter the Earth’s atmosphere they are called 

meteors. But if a meteoroid enters the Earth’s atmosphere and hits the 

ground, it is called a meteorite. 

What is the significance of this meteorite? 

 It dates back to the birth of the solar system nearly 4.5 billion years ago and therefore examining it may 

offer scientists and researchers clues about the beginning of the solar system and maybe even the Earth. 

Space agencies have launched specific missions to asteroids to be able to study them. 

 One such example is NASA’s OSIRIS-REx mission that was launched in 2018 with the aim of reaching 

asteroid Bennu and getting back a sample from the ancient asteroid. 

  The spacecraft is now on its way back to Earth and is bringing with it about 60 grams of the asteroid that 

will help scientists study the beginnings of the solar system.  

 Another example of such a mission is the Hayabusa2 mission that returned to Earth in December 2020. 

Crane in Ireland 

Why in News? 

 More than three centuries after it disappeared from Ireland, the common crane, a bird that is part of its 

folklore and was a popular pet during medieval times, has returned to the island nation. 
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What do we know about the cranes? 

 The common crane is typically seen in Ireland during the winter, 

but is not sighted during the breeding season. Last year was the first 

time in over 300 years that they were spotted nesting in Ireland during 

this period. 

 Cranes stand at 4 feet tall with a wingspan of over 7 feet, and used 

to be the largest birds in Ireland.  

 They are connected with the history and culture of the country, featuring in folklore tales and in the names 

of towns. Although they were once common, the destruction of their habitat saw them disappear around 

the 16th and 17th century. 

Why is bog restoration important? 

 Bogs (also called quagmires) are soft, spongy wetlands that accumulate peat– a fossil fuel that is used for 

heating homes and businesses in northern Europe. They are formed in northern climates, and take 

thousands of years to develop. 

 Bogs also act as carbon sinks, sequestering around 200 million tons of carbon from the environment in 

Siberia and Scandinavia. 

Extraterrestrial radioactive isotope 

 The first-ever discovery of an extraterrestrial radioactive isotope 

on Earth has scientists rethinking the origins of the elements on our 

planet. 

 The tiny traces of plutonium-244 were found in ocean crust 

alongside radioactive iron-60. The two isotopes are evidence of violent 

cosmic events in the vicinity of Earth millions of years ago. 

 Star explosions, or supernovae create many of the heavy elements in the periodic table, including those 

vital for human life, such as iron, potassium and iodine. 

 To form even heavier elements, such as gold, uranium and plutonium it was thought that a more violent 

event may be needed, such as two neutron stars merging. 

 Any plutonium-244 and iron-60 that existed when the Earth formed from interstellar gas and dust over 

four billion years ago has long since decayed, so current traces of them must have originated from recent 

cosmic events in space. 

 The dating of the sample confirms two or more supernova explosions occurred near Earth. 
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Magnetometer  

Why in News? 

 Researchers have demonstrated a low-cost digital system to efficiently measure unknown magnetic fields. 

About Digital Signals 

 Digital signals are the backbone of communication systems processed by 

hardware systems that transmit and receive the signals with the help of 

intermediate systems called ‘digital receiver systems’ or DRS.  

 When magnetic matter creates signals, analysing them with DRS lets 

scientists study the magnetic fields. Analysing the properties of the signals, for example, how they vary 

with time, scientists can measure the fields and study their small fluctuations. 

 In a new study, scientists from Raman Research Institute (RRI), Bengaluru have devised a more efficient, 

faster, and low-cost digital receiver system that can make precise measurements of magnetic fields. 

 Computer codes are implemented that make these devices perform mathematical operations on the signal 

they receive, enabling DRS systems to measure fundamental properties of matter like ‘Spin’. The spin of 

electrons determines the magnetism of most of the objects around us. 

 The electrons’ spin is not constant at room temperatures.  

 These spin fluctuations cause what scientists call ‘spin-noise’. By measuring the tiny fluctuations in the 

magnetic field, the researchers can infer the spin-noise accurately. 

Ventilation System 

 A compact, economical ventilation system for PPE kits developed by a Pune based startup can prevent 

excessive sweating while wearing such kits.  

 The ventilation system when attached with the conventional PPE kits with one simple modification, keeps 

the health workers' well ventilated preventing not only bodily discomforts but also possible fungal diseases 

in the body. 

 The ‘Cov-Tech Ventilation System’ can be fastened over the waist just like a simple belt over which the 

traditional PPE is worn and can provide comfort to the doctors and medical practitioners working in the 

hospitals to treat Covid infected patients.  

 The design of the ventilation system ensures a complete air seal from the PPE kit. It provides a breeze of 

fresh air to the user in a gap of just 100 seconds. 
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Why do herbivores have strong jaws? 

 Herbivores, or plant-eaters, are known to have strong jaws with broad, flat back teeth which help them 

grind and eat tough plant tissues. Some of the early herbivores including plant-eating dinosaurs also had 

strong jaws.  

 A new study has shown that herbivores developed strong jaws after the mass extinctions that happened 

millions of years ago.  

 They had to eat different kinds of plants and chew harsher materials, so they evolved stronger jaws. 

 The researchers note that as plants diversified during the Triassic era (252–201 million years ago) the 

herbivores also evolved to eat the new kinds of plants.  

 The drying conditions in the Late Triassic, led to many softer plant groups becoming less common, and dry-

adapted conifers spreading worldwide.  

 These changes also drove patterns of extinction. The hardy herbivores thrived, as other herbivores died 

out.  

World’s Oldest Cave Art 

Why in News? 

 Scientists have warned that environmental degradation is killing one of the 

oldest and most precious pieces of the world’s human heritage. 

  Pleistocene-era rock paintings dating back to 45,000-20,000 years ago in 

cave sites in southern Sulawesi, on the Indonesian island of Sulawesi, are weathering at an alarming rate. 

Significance of the cave paintings 

 A team examined 11 caves and rock-shelters in the Maros-Pangkep region in Sulawesi. 

 The artwork in the area includes what is believed to be the world’s oldest hand stencil (almost 40,000 years 

ago), created by pressing the hand on a cave wall, and spraying wet red-mulberry pigments over it. 

 A nearby cave features the world’s oldest depiction of an animal, a warty pig painted on the wall 45,500 

years ago. 

 The cave art of Sulawesi is much older than the prehistoric cave art of Europe. 

Findings of the study 
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  salts in three of the samples comprise calcium sulphate and sodium chloride, which are known to form 

crystals on rock surfaces, causing them to break. 

 The artwork made with pigments was decaying due to a process known as haloclasty, which is triggered 

by the growth of salt crystals due to repeated changes in temperature and humidity, caused by alternating 

wet and dry weather in the region. 

 Indonesia has also experienced several natural disasters in recent years, which have quickened the process 

of deterioration. 

2-DG, DRDO’s new oral drug for Covid-19 

Why in News? 

 Defence Minister and Health Minister released the first batch of the indigenously developed anti-Covid-19 

drug, 2-deoxy-D-glucose or ‘2-DG’. 

 The national drug regulator, Drugs Controller General of India (DCGI), had cleared the formulation on May 

1 for emergency use as an adjunct therapy in moderate to severe Covid-19 patients. 

The formulation 

 2-DG has been developed by the Institute of Nuclear 

Medicine and Allied Sciences (INMAS), New Delhi, a lab of 

the Defence Research and Development Organisation 

(DRDO), in collaboration with Hyderabad-based pharma 

company Dr Reddy’s Laboratories (DRL). 

How it works 

 Clinical trial data show that the molecule helps in 

faster recovery of patients hospitalised with Covid-19, and 

reduces their dependence on supplemental oxygen. 

 The drug accumulates in virus-infected cells, and prevents the growth of the virus by stopping viral 

synthesis and energy production. Its selective accumulation in virally-infected cells makes this drug unique. 

Advantages 

 According to the government, 2-DG being a generic molecule and an analogue of glucose, it can be easily 

produced and made available in large quantities. 
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Sharks use Earth’s magnetic field as ‘GPS’ 

Why in News? 

 Scientists in Florida have concluded that sharks possess an internal navigation system similar to GPS that 

allows them to use Earth’s magnetic forces to travel long distances with accuracy. 

 When the sharks were exposed to magnetic cues emulating a site 

about 375 miles south of where they were captured, they turned to swim 

north, exhibiting a “homeward orientation” suggesting the use of 

magnetic forces in their navigation. 

 It helps explain why sharks can travel across vast oceans but return 

to exactly the same location annually to feed, breed and give birth. 

 These abilities are also observed in other species like the great 

white to migrate 20,000km out and back to the same spot. 

 In 2005 a great white shark was tracked swimming from South Africa to Australia and back again in almost 

a straight line, leading scientists to believe sharks have a magnetic sense to steer themselves similar to 

those found in sea birds, lobsters and turtles. 

New multiplex RT-PCR kit with novel gene targets 

Why in News? 

 A newly developed multiplex RT-PCR kit has a higher 

accuracy of detecting covid19 across the various mutant strains of 

the virus responsible for the global pandemic. 

 Even though coronaviruses make far fewer errors than 

other RNA viruses, the mutations in S, R, and N genes often 

interfere with RT-PCR assay.   

 For example, the “variant of concern” B1.1.7 (also known as the UK variant) has a 69-70del, due to deletion 

of 6 bases in the RNA, which resulted in S gene drop out from RT-PCR assay. 

About 

 The new multiplex RT-PCR kit developed Sree Chitra Tirunal Institute for Medical Sciences and Technology 

(SCTIMST)  targets two SARS CoV2 genes: RdRp and ORFb-nsp14, and the human RNAse P gene as the 

internal control to help detect a range of mutant strains. 

 Various studies have shown that RdRp and ORF1b-nsp14 genes are more sensitive in detecting Covid19. 
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 In order to target the multiple variants in the second wave, using two highly accurate confirmatory genes 

like RdRp and ORF-nsp14, can give precise results.  

 The new kit is based on multiplex Taqman chemistry, amplifying all three genes in a single reaction.  

 The amplification time for the assay is 45 minutes, apart from the time required for the RNA isolation from 

nasopharyngeal swab samples.  

 Multiplexing two confirmatory genes will help shortlist possible new variants if one of the genes fails to 

amplify and can be marked for sequence analysis. 

Machine learning helps pick out stars in a crowd 

Why in News? 

 Indian Astronomers have developed a new method based on Machine Learning that can identify cluster 

stars-- assembly of stars physically related through common origin, with much greater certainty.  

 The method can be used on clusters of all ages, distances, and densities.  

 The method has been used to identify hundreds of additional stars for six different clusters up to 18000 

light-years away and uncover peculiar stars. 

 A star cluster is a great place to study stars.  

 All stars in a star cluster have approximately the same age and chemistry, so any differences seen can be 

attributed to the peculiarities in individual stars with certainty.  

 As the clusters are part of the Milky Way, there are many stars between us and the cluster, so it isn’t easy 

to identify and select the stars of a particular cluster. 

 A team of Astronomers from Indian Institute of Astrophysics (IIA) used European Space Agency (ESA)’s 

recently released Gaia Early Data Release 3 (EDR3)  

○ which gives very accurate information about the brightness, parallax, and proper motion of more 

than a billion stars with an accuracy of 1 milli-arc-second (equivalent to seeing a person standing on 

the moon) to pick out the stars that are cluster members. 

 IIA team identified the crucial measurements for this task and understood the complex relationship 

between these parameters, using a machine learning technique called Probabilistic Random Forest.  

 This uses a combination of parallax, proper motion, temperature, brightness and other parameters to 

classify each star as a cluster member or a non-member.  
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 The IIA team trained their algorithm using the most likely members from a model called the Gaussian 

Mixture Model, which can identify clumps of co-moving stars. 

 The Probabilistic Random Forest algorithm then learns how to identify a typical cluster member star and 

efficiently takes out stars that share only similar proper motions or only similar velocities as the cluster 

itself. 

 IIA team used the catalogue of members to identify the hottest stars in the six clusters using ultraviolet 

images from Ultra-Violet Imaging Telescope (UVIT) on the Indian space observatory ‘AstroSat’. 

 Their work has already resulted in discovering hot subdwarf-B type stars (compact stars that are very rare) 

in open cluster King 2. 

Mammals 

Why in News? 

 A team of Japanese scientists has shown it is possible for mammals to absorb oxygen via the anus. 

 Intrigued by how certain sea creatures breathe through their intestines in emergencies, researchers were 

able to prove the same was true under experimental circumstances for mice, rats and pigs. 

 The finding might also apply to humans who are in respiratory distress when ventilators are not available 

or inadequate. 

 For higher order animals, respiration involves breathing in oxygen and excreting carbon dioxide using lungs 

or gills.  

 Some species however have evolved alternate ventilatory mechanisms. Loaches, catfish, sea cucumbers 

and orb-weaving spiders can also use their hindgut to oxygenate to survive in emergencies. 

 This is called enteral ventilation via anus, or EVA. 

 The rectum has a mesh of fine blood vessels just beneath the surface of its lining, which means that drugs 

administered through the anus are readily absorbed into the bloodstream. 

Arctic fires, thawing permafrost pose growing threat to climate 

Why in News? 

 The warming Arctic tundra will make it harder for the world to curb climate change, as thawing permafrost 

and wildfires release greenhouse gases that are not fully accounted for in global emissions agreements. 
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 As temperatures rise and permafrost thaws, carbon dioxide and methane trapped within the long-frozen 

soil are released. 

 Siberia saw its highest-ever recorded temperature last summer, 

when the far north town of Verkhoyansk hit 38℃. 

  Also last year, unprecedented wildfires in the region released 

about 35% more carbon dioxide than in 2019, which saw the highest 

emissions from Russian fires since 2003. 

 However, emissions levels estimated from the gradual thaw of 

permafrost — which covers 25% of the Northern Hemisphere — do not account for the wildfires and abrupt 

thawing recently observed, and so are likely too low. 

 While more research is needed to measure the emissions coming from permafrost, the researchers 

estimate that fires along with abrupt thawing events could increase carbon emissions up to 40% by the 

end of the century unless fossil fuel emission are drastically reduced. 

Extraterrestrial isotope 

 Researchers studying tiny traces of plutonium-244 and radioactive iron-60 collected from deep ocean crust 

noted that the two isotopes could be evidence of violent cosmic events that took place near Earth millions 

of years ago.  

 The story is complicated - possibly this plutonium-244 was produced in supernova explosions or it could 

be leftover from a much older, but even more spectacular event such as a neutron star detonation. 

Catch the Sun 

 Inspired by leaves on a plant, researchers have now created a novel material that can capture light energy.  

 The material displayed an energy transfer efficiency of over 96%, making it one of the most efficient 

aqueous light-harvesting systems of its kind reported thus far.  

 They add that it has potential applications in photovoltaics and bioimaging. 

Quasicrystal created by nuclear explosion 

 On July 16, 1945, the world's first nuclear explosion test took place at Alamogordo in New Mexico. 

 A new material that formed accidentally during the blast has now been discovered.  

 Similar to previously discovered quasicrystals, this new example also breaks the rules of classical crystalline 

materials.  
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 The new quasicrystal “was found in a sample of red trinitite, a combination of glass fused from natural 

sand and anthropogenic copper from transmission lines used during the test”. 

Agriculture vs pollinators 

 Major pollinators are struggling to survive in intensive croplands in the 

tropics, finds a new study.  

 Over 4,500 pollinating species, including insects, birds and bats were 

studied.  

 The team looked at over 300 studies covering 12,170 sites across North and South America, Europe, and 

Africa. 

 More than three-quarters of globally important food crops are at least partly reliant on animal pollination, 

including nuts, berries, and fruits grown in tropical areas.  

 As a result, we may see reduced yields of the many tropical crops that depend on animal pollination. 

Making the Milky Way 

 About 10 billion years ago, the Milky Way galaxy merged with another satellite galaxy, known as Gaia-

Enceladus.  

 A new study has now shown what happened to our galaxy after this merger event.  

 Many of the stars that were already in the Milky Way ended up in the thick disc in the middle of the galaxy, 

while most that were captured from Gaia-Enceladus are in the outer halo of the galaxy.  

 The researchers say that these studies will give a sharper view of the Milky Way’s assembly history and 

evolution. 

6 UNESCO heritage sites added in India 

 Six sites, including the Ganga ghats in Varanasi, temples of 

Kancheepuram in Tamil Nadu and the Satpura Tiger Reserve in Madhya 

Pradesh, have been added to India’s tentative list of UNESCO world 

heritage sites. 

 Six of the nine sites submitted by the Archaeological Survey of India 

had been accepted by UNESCO for inclusion in the tentative list, which 

is a requirement before the final nomination of any site. 
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 The recently-included proposals are the Maratha military architecture in Maharashtra, the Hire Bengal 

megalithic site in Karnataka and Bhedaghat-Lametaghat of Narmada Valley in Madhya Pradesh. 

China successfully launches new ocean observation satellite 

Why in News? 

 China successfully sent a new ocean-monitoring satellite into orbit as part of its effort to build an all-

weather and round-the-clock dynamic ocean environment monitoring system which would provide early 

warning on marine disasters. 

About 

 The satellite was launched by a Long March-4B rocket carrying the 

Haiyang-2D (HY-2D) satellite from the Jiuquan Satellite Launch Centre in 

northwest China. 

 The HY-2D will form a constellation with the HY-2B and HY-2C satellites to 

build an all-weather and round-the-clock dynamic ocean environment 

monitoring system of high frequency and medium and large scale. 

 The constellation will support the country's early warning and prediction of marine disasters, sustainable 

development and utilisation of ocean resources, effective response to global climate change as well as 

ocean research. 

 China's space programme made significant advancements recently when it landed a spacecraft on Mars, 

becoming the second country after the United States to have a rover on the red planet. 

Long COVID 

 COVID-19 is a recent disease and at times it displays symptoms which no other viral infection does.  

 While researchers are developing understanding about the short and long-term impact on the body we 

now know that one may develop new symptoms six months to one year after recovering from COVID.  

 The term given to this is long COVID. 

 Studies have shown that after a COVID-19 infection, antibodies may persist for three to nine months, which 

prevent re-infections. 

 The current data from India and other countries indicate that re-infections are rare. 

 Long-term effects may include fatigue, respiratory symptoms, and neurological symptoms. 
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 Long COVID refers to when people continue to experience symptoms of COVID-19 and do not fully recover 

for several weeks or months after the start of their symptoms. 

 Rapid antigen testing (RAT) kit  

Why in News? 

 The Indian Council of Medical Research (ICMR) approved a home-based 

rapid antigen testing (RAT) kit for COVID-19, which it advised should be used 

only on symptomatic individuals and on immediate contacts of laboratory 

confirmed positive cases. 

 The home-based rapid antigen testing kit manufactured by Mylab 

Discovery Solutions Ltd, Pune, has been validated and approved. 

 Only nasal swab will be required for this rapid antigen testing. 

 All individuals who test positive through the RAT kit may be considered as true positives and no repeat 

testing is required. 

 All symptomatic individuals who test negative by RAT should get themselves immediately tested by RT-

PCR. This is especially important as the RATs are likely to miss few positive cases presenting with a low viral 

load. 

Plasma-- the fourth state of matter 

Why in News? 

 Indian Scientists have recently developed a theory that helps understand 

the complicated nature of Sun-Earth interaction's happening in the 

magnetosphere-- an area of space around Earth that is controlled by the Earth’s 

magnetic field. 

  This new theory has opened up a plethora of opportunities to unlock the mysteries of the ion-hole 

structures (a localized plasma region where the ion density is lower than the surrounding plasma).  

 They are now working towards a detailed study of the ion hole structures observed in various space and 

astrophysical environments using the developed theory. 

About Theory 

 A group consisting of Indian Institute of Geomagnetism (IIG), developed a theory that solves every bit of 

uncertainty regarding the conflict between the observations from Magnetospheric Multiscale (MMS) 

Mission ---a NASA robotic space mission to study the Earth's magnetosphere and theoretical predictions.  
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 They have completely ruled out the necessity of the upper limit in the temperature ratio between ions and 

electrons for the generation of a special kind of wave called Bernstein Green Kruskal (BGK) waves, named 

after the scientists who predicted this wave.  

 They revealed that the electrons that are not part of ion hole dynamics also play a vital role.  

 NASA's latest expedition to unlock Sun-Earth interaction's complicated nature, the MMS spacecraft, 

observed negative monopolar potential (electric field potentials which can be visualized in the form of 

single-humped pulse-type structures).  

 However, none of the available theories could explain the characteristics of these structures due to the 

exotic background conditions. 

 The new theory developed by the IIG team provides a better understanding of their characteristics and 

sheds light on the generation of these structures leading to the unraveling of nature's greatest mystery 

that causes phenomena ---plasma transport and heating of plasma -- the fourth state of matter after solid, 

liquid, and gas, which is the most natural and widely observed state of matter in the entire universe. 

World's largest iceberg 

Why in News? 

 A giant slab of ice bigger than the Spanish island of Majorca has sheared off from the frozen edge of 

Antarctica into the Weddell Sea, becoming the largest iceberg currently afloat in the world, the European 

Space Agency said. 

 The newly calved berg, designated A-76 by scientists, was 

spotted in recent satellite images captured by the Copernicus 

Sentinel-1 mission, the space agency said. 

 Its surface area spans 4,320 square km (1,668 square miles) 

and measures 175 km long by 25 km wide. 

 By comparison, Spain's popular tourist island of Majorca in 

the Mediterranean occupies 3,640 square km (1,405 square 

miles). 

 The enormity of A-76, which broke away from Antarctica's 

Ronne Ice Shelf, ranks as the largest existing iceberg on the planet, 

surpassing the now second-place A-23A, about 3,380 square km (1,305 square miles) in size and also 

floating in the Weddell Sea. 

 The Ronne Ice Shelf on the flank of the Antarctic Peninsulais one of the largest of several enormous floating 

sheets of ice that connect to the continent's landmass and extend out into the surrounding seas. 
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Europe and Russia plan to put spacecraft on surface of Mars 

Why in News? 

 Recently, the China reported that the country had landed a robotic 

spacecraft on Mars.  

 Until China’s Zhurong rover touched down in the Utopia Planitia region of 

the Mars, only the US had succeeded in operating on the planet’s surface. Next year, however, a joint 

mission by the European Space Agency and Russia will attempt to replicate the success. 

 Launching in September 2022, and touching down in June 2023, ExoMars consists of a rover and a surface 

science platform.  

 The rover is called Rosalind Franklin and has been built by Airbus Defence and Space in Stevenage, 

Hertfordshire.  

 The platform is called Kazachok and has been built by Lavochkin in Khimki, Russia. Both contain instruments 

designed to answer whether life has ever existed on Mars.  

 A drill on the rover will penetrate up to 2 metres below the surface, the first time such depths have been 

explored. 

 ‘Corpse Flower’ 

Why in News? 

 Over a thousand people queued up outside an abandoned gas station in San Francisco’s Bay Area to catch 

a glimpse of the extremely rare and aptly named ‘corpse flower’, known for its putrid smell, which is often 

compared to that of rotting flesh. 

So, what is the ‘corpse flower’? 

 The ‘corpse flower’ is a flowering plant, which is native to the rainforests 

of Sumatra in Indonesia. The scientific name of the rare plant, Amorphophallus 

titanum, quite literally translates to giant, misshapen phallus — presumably 

due to its appearance. 

 In about a decade, the ‘corpse flower’ can grow to be up to 10 feet tall and 

unveil two of its key components — a deep red skirt-like petal known as the 

spathe and a yellow rod-like ‘spadix’.  
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 Another crucial component of the plant is the ‘corm’, a fleshy underground plant stem which acts as a 

storage organ where the corpse plant’s energy is stored. 

 The unique plant is said to have the biggest corm in existence, sometimes weighing around 100 kgs. 

 The corpse flower is known to be one of the world’s largest ‘unbranched inflorescence’ or a stalk bearing 

a cluster of flowers.  

 The average corpse flower has a lifespan of about three-four decades. 

 Apart from its appearance, the flower is known for its pungent stench, which is said to be similar to rotting 

meat or a decaying cadaver. The plant emits the distinct smell only when it is in bloom, which happens 

once every 10 years or so and only for a brief period of time. 

ECMO in Covid-19 care 

Why in News? 

 Over the past several weeks, as the second wave of Covid-19 has 

devastated India and patients have struggled against an acute 

shortage of medical oxygen and ICU beds, a clinical intervention 

technique known as ‘ECMO’ has entered the vocabulary of common 

conversation. 

 In critically ill patients, when oxygen support fails, specialists may 

resort to mechanical ventilation to help maintain oxygenation. However, some patients are no longer able 

to respond to such intervention — their heart and lungs are too weak or diseased to carry out the exchange 

of gases that is needed to stay alive. 

 In these extreme cases, doctors may choose to apply ECMO or extracorporeal membrane oxygen, which 

acts as an artificial heart and pair of artificial lungs outside the body (thus ‘extracorporeal’), which removes 

carbon dioxide from the patient’s blood and adds oxygen to it. 

How does ECMO work? 

 Originally developed in the 1960s to support newborns and infants with respiratory distress syndrome and 

cardiac abnormalities, ECMO has been widely adapted for use in adults only over the last five years. 

 The ECMO machine works by inserting a plastic tube into a large vein and/or artery through the neck, chest 

or groin of the patient.  

 This tube allows the patient’s blood to flow out into an oxygenator, or artificial lung.  
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 The oxygenator adds oxygen and removes carbon dioxide from the blood, before a pump sends this blood 

back into the patient through a different tube, at the same frequency and force as that of the patient’s 

heart. 

 The machine is used when all other medical options have been exhausted for patients whose lungs can’t 

provide enough oxygen to their body or rid themselves of carbon dioxide.  

 It can also be used for patients whose heart can’t pump enough blood to the body, and for those waiting 

to either get a heart or lung transplant. 

What risks are involved in the ECMO procedure? 

 A major complication that might arise is bleeding. Because of the blood thinning medication that patients 

need while on ECMO, they can start bleeding at different places in their body. 

 Also, patients who are on ECMO sometimes do not get enough blood flow to their kidneys. This can cause 

their kidneys to stop working, a condition known as acute renal failure. 

 Infection is a very real and major threat. Tubes from the ECMO machine go from outside the patient’s body 

directly into their bloodstream.  

 This makes the patient extremely vulnerable to germs entering the body. 

Support for Coal Production Overseas 

Why in News? 

 The world’s richest nations have agreed to 

end their financial support for coal development 

overseas, in a major step towards phasing out the 

dirtiest fossil fuel. 

 After nearly two days of wrangling at a 

meeting of the G7 environment and energy 

ministers, hosted virtually by the UK, all reaffirmed 

their commitment to limiting global heating to 1.5C, 

and committed to phasing out coal and fully 

decarbonising their energy sectors in the 2030s. 

 Japan, one of the world’s biggest sources of finance for coal power, along with China, held out on agreeing 

to stop helping to build until the final stages of the two-day virtual meeting.  

 Japan’s government raised concerns that if it halted the financing, China would step in and build coal-fired 

power plants overseas that were less efficient than Japanese designs. 
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 The other G7 members – the UK, the US, the EU, France, Italy, Germany, and Canada – were all united in 

calling for an end to such financing.  

 The rich countries that make up the G7, along with other major non-G7 economies such as China and South 

Korea, have played a major role in the past in financing fossil fuel development in poorer countries.  

 Japan, China and South Korea in particular have offered to help build coal-fired power plants in cash-

strapped developing countries. 

82% countries raised cover for vulnerable areas in a decade 

 As many as 82 per cent of countries and territories increased their share of protected area and coverage 

of other effective area-based conservation measures (OECM) since 2010. 

 This was reported by United Nations Environment Programme (UNEP) and the International Union for the 

Conservation of Nature (IUCN). 

 The report, titled Protected Planet Report 2020, underlined the progress the world has made toward the 

ambitious goals agreed by countries in 2010 at the United Nations Convention on Biological Diversity —  

○ To conserve 17 per cent of land and inland water ecosystems and 10 per cent of its coastal waters 

and oceans by 2020, known as Aichi Biodiversity Target 11, a set of 20 targets of the Convention on 

Biological Diversity.  

 OECM are a conservation designation for areas that are achieving the effective in-situ conservation of 

biodiversity outside of protected areas. 

 On an average, 62.6 per cent of key biodiversity areas (KBA) either fully or partially overlap with protected 

areas and OECMs. 

 KBAs are sites that contribute significantly to the global persistence of biodiversity, in terrestrial, 

freshwater and marine ecosystems.  

International Day for Biological Diversity 

 United Nations General Assembly in late 1993 proclaimed May 22 as "The International Day for Biological 

Diversity" (IDB) 

 The theme for this year's (2021) IDB is "We’re part of the solution". 

International Day for Biological Diversity History and Significance 

 In 1992, government leaders across the world came together to attend "The Earth Summit" to construct a 

strategy for sustainable development.  
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 It is common knowledge that sustainable development is the way to go to ensure the well-being of the 

population inhabiting on Earth as well as the well-being of Earth itself. 

 In the Earth Summit, the Convention on Biological Diversity was born but it 

officially came into force on December 29, 1993. 

 To commemorate its birth anniversary, International Day for Biological Diversity 

was also celebrated in the month of December. But in 2001, the United Nations 

proclaimed International Day for Biological Diversity to be May 22. 

New WHO panel to investigate rise in zoonotic diseases and build 

action plan 

 The World Health Organization (WHO) has formed a high-level expert panel ‘One 

Health’ to study the emergence and spread of zoonotic diseases like H5N1, avian influenza, MERS, Ebola, 

Zika and possibly the novel coronavirus disease (COVID-19). 

 The panel will advise global agencies such as the Food and Agriculture Organization of the United Nations 

(FAO), the World Health Organization (WHO), the World Organisation for Animal Health (OIE) and the 

United Nations Environment Programme (UNEP) on how future outbreaks, especially due to zoonotic 

diseases, can be averted. 

 It will also develop a surveillance framework and global action plan for the same. 

 Zoonotic diseases — pathogenic infections that transmit from animals to humans — have triggered 

pandemics in past as well. Three of every four infectious diseases are caused by zoonosis. 

 The experts will also closely study various human activities which disturb the natural wildlife and 

environment. Activities like food production and distribution and urbanisation cause biodiversity loss and 

climate change.  

 This damage, along with the increased pressure over natural resources, is a suspected reason behind the 

rapid emergence of various zoonotic diseases.  

Electrochemical ELISA test 

Why in News? 

 A Bangalore-based start-up has developed a novel, point-of-care Electrochemical ELISA test that enables 

fast and accurate estimation of total antibody concentration of COVID 19 in clinical samples. 

 A very significant breakthrough to develop the first of its kind, semi-quantitative Electrochemical ELISA test 

for COVID-19 IgM and IgG antibodies.  
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 While Qualitative analysis detects constituent elements in the sample, semiquantitative analysis gives an 

approximate estimation of their concentrations.  

 This novel technology and product was supported by the Department of Science and Technology (DST), 

under its initiative on Centre for Augmenting WAR with COVID-19 Health Crisis (CAWACH).  

 The novelty of the technology is based on the measurement of electrochemical redox activity of IgM and 

IgG antibodies specific to SARS-CoV-2 Spike Glycoprotein (S1).  

 The S1 protein hosts the Receptor Binding Domain (RBD), which latches to the ACE2 receptors on the cells 

before infection. 

 Hence the antibody tests targeting S1 spike protein are more representative of an immune response 

against infection compared to other antibody tests targeting Nucleocapcid (N) protein. 

 The test kit come in two parts. One is the handheld analyser which reads the blood sample and gives a 

detailed report.  

 The other is a test strip where a drop of blood from one’s fingertip is inserted into the device. 

How are tropical cyclones named? 

Why in News? 

 When Tauktae hit the western coast of India recently, 

people were seen searching for the origin of the name. The 

cyclone, which was named by Myanmar, means “gecko” — a 

highly vocal lizard — in Burmese dialect. 

 Similarly, Yaas, the cyclonic storm that is expected to hit the 

coasts of Odisha and West Bengal, has been named by Oman. 

Yaas refers to a tree that has a good fragrance and in English, the word is similar to Jasmine. 

So, how are the cyclones named? 

 In 2000, a group of nations called WMO/ESCAP (World Meteorological Organisation/United Nations 

Economic and Social Commission for Asia and the Pacific), which comprised Bangladesh, India, the 

Maldives, Myanmar, Oman, Pakistan, Sri Lanka and Thailand, decided to start naming cyclones in the 

region.  

 After each country sent in suggestions, the WMO/ESCAP Panel on Tropical Cyclones (PTC) finalised the list. 

 The WMO/ESCAP expanded to include five more countries in 2018 — Iran, Qatar, Saudi Arabia, United 

Arab Emirates and Yemen. 
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 The list of 169 cyclone names released by IMD in April 2020 were provided by these countries — 13 

suggestions from each of the 13 countries. 

What are the guidelines to adopt names of cyclones? 

 While picking names for cyclones, here are some of the rules that countries need to follow. If these 

guidelines are following, the name is accepted by the panel on tropical cyclones (PTC) that finalises the 

selection: 

 The proposed name should be neutral to (a) politics and political figures (b) religious believes, (c) cultures 

and (d) gender 

 Name should be chosen in such a way that it does not hurt the sentiments of any group of population over 

the globe 

 It should not be very rude and cruel in nature 

  It should be short, easy to pronounce and should not be offensive to any member 

  The maximum length of the name will be eight letters 

  The proposed name should be provided with its pronunciation and voice over 

  The names of tropical cyclones over the north Indian Ocean will not be repeated. Once used, it will cease 

to be used again. Thus, the name should be new. 

Could black fungus be linked to industrial oxygen? 

Why in News? 

 Black fungus has become a post-Covid complication that has 

startled the medical fraternity because of the way the ‘rare disease’ 

has spiked in the second wave of the Covid-19 pandemic in India.  

 While they are clear that dosage of steroids, uncontrolled sugar 

levels and low immunity are behind the outbreak, they are also looking 

at a new factor that could have made this rare disease common this 

time: the quality of Oxygen being supplied in the hospitals. 

How shortfall in oxygen ended up being plugged by industrial oxygen and cylinders? 

 Black fungus cases started being reported from among patients who are mostly in post-Covid are and were 

on Oxygen and steroids under two weeks back.  
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 With oxygen shortage being reported across most of India, large amounts of industrial oxygen had been 

diverted for medical purposes.  

 Along with this industrial cylinders were also used to plug the shortfall in medical oxygen cylinders.  

 While some industrial cylinders were upgraded to medical grade in states like Punjab, this was not possible 

for all the non-medical cylinders used by patients. 

How does it matter if industrial oxygen is used for medical purposes? 

 Though industrial oxygen is more pure than medical oxygen at 99.67%, the condition of industrial cylinders 

is not as good as medical oxygen cylinders. The former is treated roughly and without proper hygiene. Plus, 

they are prone to several micro leaks. 

So, can we link quality of oxygen supplied through industrial cylinders to spike in black fungus cases? 

 Doctors have said black fungus is found in soil, decaying organic matter and old materials. Oxygen cylinders 

with contaminated water inside could also pose a threat from the fungus especially for those with low 

immunity. 

How UNESCO grants World Heritage Site tag 

Why in News? 

 The Maharashtra government has submitted a tentative “serial” 

nomination seeking the World Heritage Site tag for 14 forts from the era of 

17th century Maratha king Chhatrapati Shivaji Maharaj on the theme of 

Maratha Military Architecture in Maharashtra.  

 The serial nomination was forwarded by the Archaeological Survey of India 

to UNESCO through the Ministry of Culture.  

 UNESCO has accepted the nomination in Tentative Lists of its World Heritage Site. 

 According to the World Heritage Convention’s operational guidelines, a tentative list is an “inventory” of 

properties a country believes deserves to be a World Heritage Site. After UNESCO includes a property in 

the Tentative List, that country has to be prepare a nomination document that will be considered by the 

UNESCO World Heritage Committee. 

 A World Heritage Site is a location with an “outstanding universal value”. This signifies “cultural and/or 

natural significance which is so exceptional as to transcend national boundaries and to be of common 

importance for present and future generations of all humanity”. 
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Congo volcano eruption 

 The eruption of Mount Nyiragongo recently sent about 5,000 people 

fleeing from the city of Goma across the nearby border into Rwanda. 

 The volcano, located 10km (six miles) from Goma, last erupted in 2002. 

 Mount Nyiragongo is one of the world's more active volcanoes but there 

were concerns that its activity had not been properly observed by the Goma 

Volcano Observatory, since the World Bank cut funding amid allegations of corruption. 

 The lava in Mount Nyiragongo is particularly fluid and has the potential to move fast. 

Can traffic noise affect birds? 

 Roadside habitats are important for many plants, insects, 

mammals, and birds. There is mounting evidence that traffic noise can 

have several negative effects on animals.  

 The loud noise has been known to disrupt the ability of birds to 

communicate and even attract mates. A previous study proposed that 

traffic noise reduced breeding success in Willow Warblers (Phylloscopus 

trochilus). 

 A new study noted that juvenile zebra finches (Taeniopygia guttata) raised in an environment that 

simulated city traffic noise had weaker immune responses and delayed vocal development than chicks 

raised in quiet nests.  

 The findings indicate that young songbirds, just like human children, are particularly vulnerable to the 

effects of noise because of its potential to interfere with learning at a critical developmental stage. 

 Traffic noise pollution also has the potential to affect the cultural evolution of birdsong. 

India’s deep seas 

 India is home to 4,371 species of deep-sea fauna, including 1,032 species under the kingdom Protista and 

3,339 species under the kingdom Animalia, a recent publication by the Zoological Survey of India (ZSI) has 

revealed. 

 The deep-sea ecosystem is considered to be below a depth of 200 metres, where solar energy cannot 

support primary productivity through photosynthesis.  

 This publication is the first detailed work on deep-sea organisms of the country. 
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 Published by Ministry of Environment, Forest and Climate Change, the book titled 'Deep Sea Faunal 

Diversity in India'. 

 India is surrounded by the Arabian Sea, the Bay of Bengal, the Andaman Sea and the Laccadive Sea 

(Lakshadweep Sea).  

 Of the 4,371 species, the maximum of 2,766 species has been reported from deep sea areas of the Arabian 

Sea, followed by 1,964 species from the Bay of Bengal, 1,396 species from the Andaman Sea, and only 253 

species from the Laccadive Sea. 

31 species of sea mammals 

 There are 31 species of sea mammals which are found in deep sea ecosystem of Indian waters, including 

the Critically Endangered Irrawaddy Dolphin.  

 Two other species, the Indo-Pacific Finless Porpoise and the Sperm Whale, are recorded as ‘Vulnerable’ in 

the International Union for Conservation of Nature (IUCN) classification. 

 The list of mammals includes Cuvier’s Beaked Whale and Short-beaked Common Dolphin, which dive as 

deep as 8,000 metres below the Earth’s surface. 

Marine turtles 

 Out of the seven species of marine turtles found across the world, five species have been recorded from 

Indian waters.  

 India is known as one of the best and largest breeding grounds for sea turtles, especially for Olive Ridley 

and Leatherback Turtles, across the world. 

New multi drug-resistant bacteria 

Why in News? 

 A group of researchers from Pune and Chandigarh has discovered 

new “multi drug-resistant” bacteria from the scats of vine snake, a mildly 

venomous reptile, commonly found in Northern Western Ghats. 

 The newly-isolated bacteria are resistant to at least 35 types of 

antibiotics. 

 The microorganisms present in scats of animals can very easily come in contact with human beings and 

other animals through water flow during rainy season and also through air. 

http://www.gesreporter.com/


 

        71                                                      http://www.gesreporter.com/         © GES Reporter 

 

 The bacteria reported here comes under family Planococcaceae and some species of this family are 

pathogenic in nature. 

 Recently, it has been observed that the Chinese krait and the Chinese cobra may be the original source of 

coronavirus. When the researchers performed a more detailed bioinformatics analysis of the sequence of 

2019-nCoV, it suggests that this coronavirus might have come from snakes. 

 World Health Organization (WHO) recently claimed that 70% of infectious diseases will cause due to 

microorganisms from wildlife.  

 Many bacteria, including those which are multi drug-resistant in snakes, lead to wound infection after the 

snake bites.  

 "In some serious cases, patients may suffer from cellulitis, tissues necrosis, finger or toe gangrene, and/or 

extensive necrotizing fasciitis.  

 To avoid such type of infections, antibiotic therapy is the only way.  

 However, these newly-isolated bacteria are resistant to antibiotic drugs, which is a cause of serious 

concern. 

North Sea green energy 

Why in News? 

 The UK’s half-century legacy as a leading offshore oil and gas hub will be eclipsed by the North Sea’s fast-

growing green energy industry within the next decade, according to new research. 

 An academic study has found that by 2030 most of the UK’s offshore energy jobs will be in the low carbon 

energy industry. 

 The research found that the number of green jobs off the UK’s coastlines is likely to climb from 20% of the 

country’s offshore energy sector to 65% by the end of the decade in a “significant change for the offshore 

energy industry”. 

 Almost half of the jobs in the UK’s offshore energy industry will be supported by the offshore wind sector, 

which is the largest in the world and could support up to 90,000 roles by 2030 under a new deal with the 

government to support a quadrupling of wind power capacity. 

 Meanwhile a fifth of offshore energy industry jobs in 2030, or 40,000 roles, will be linked to other clean 

energy sectors such as producing hydrogen from renewable energy, or capturing and storing the carbon 

emissions from factories and heavy industry under the seabed. 
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 The number of jobs supported by the North Sea oil and gas industry is expected to fall to 40% of all offshore 

energy jobs, or just over a third of the total, as the oil industry continues to decline. 

National Mission on use of Biomass in coal based thermal power plants 

Why in News? 

 In order to address the issue of air pollution due to farm 

stubble burning and to reduce carbon footprints of thermal 

power generation, Ministry of Power has decided to set up a 

National Mission on use of Biomass in coal based thermal power 

plants.  

 This would further support the energy transition in the 

country and our targets to move towards cleaner energy sources. 

The "National Mission on use of biomass in thermal power plants" will have the following objectives;  

(a) To increase the level of co-firing from present 5% to higher levels to have a larger share of carbon neutral 

power generation from the thermal power plants. 

(b) To take up R&D activity in boiler design to handle the higher amount of silica, alkalis in the biomass pellets. 

(c) To facilitate overcoming the constraints in supply chain of bio mass pellets and agro- residue and its transport 

upto to the power plants. 

(d) To consider regulatory issues in biomass co-firing. 

 The Mission would have full time officers from CEA, NTPC, DVC and NLC or other participating 

organizations. The duration of proposed National Mission would be a minimum 5 years. 

 The proposed National Mission on biomass will also contribute in the National Clean Air Programme 

(NCAP). 

Optogenetic therapy 

Why in News? 

 Scientists have for the first time managed to partially restore the sight of a blind patient by altering his 

cells. 

 The technique known as optogenetics, which has been developed in the field of neuroscience over the last 

20 years, involves genetically altering cells so they produce more light-sensitive proteins. 
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 In some cases of blindness, 

known as inherited 

photoreceptor diseases, light-

sensing cells in the retina that 

use proteins to deliver visual 

information to the brain via the 

optic nerve progressively 

degenerate. 

 

African Violets 

Why in News? 

 An ‘African’ flowering plant has been recorded scientifically for the first time in India. 

 Scientists from the Indian Institute of Science Education and Research (IISER) Bhopal found the variant of 

the African violets in Mizoram. 

 The newly-described species, Didymocarpus vickifunkiae is currently known from only three locations near 

the north-eastern State’s border with Myanmar and is considered an endangered species. 

About 

 It is an epiphyte — a plant that grows on trees — and produces light 

pink flowers during the monsoons. 

 The species has been named after Vicki Ann Funk, a noted botanist 

who worked at the Smithsonian Institute in the U.S. 

 Commonly known as African violets, Didymocarpus is a genus 

belonging to the plant family Gesneriaceae whose members are distributed in Asia from Western 

Himalayas to Sumatra. 

 Most of these species are narrow endemics and require specialised habitats to survive, thus acting as an 

indicator of pristine habitats. There are 106 currently known species of this genus, of which 26 are in the 

northeast. 

http://www.gesreporter.com/


 

        74                                                      http://www.gesreporter.com/         © GES Reporter 

 

 African violets, native to Tanzania and Kenya have been popular in the horticultural world, often used 

indoors in European countries. 

High Levels Of Mercury Found In Rivers 

Why in News? 

 High concentrations of mercury, a naturally occuring toxic 

metal, were found in the water bodies fed by the Greenland 

Ice Sheet, according to a recent research.  

 The mercury content in the rivers and fjords of 

southwestern Greenland was similar to that found in the 

polluted inland rives of China. 

 The large volumes of the metal can find its way into the 

coastal food webs through bioaccumulation and impact the 

Arctic ecosystem. 

 The toxins did not end up in the meltwaters from industries or other anthropogenic activities, as is the case 

with most contaminants.  

 Mercury-rich bedrock is weathered during the slow movement of glaciers down the slope of hills and the 

ground particles are carried into the streams as the glacier melts. 

 Water pollution caused similarly can be heightened as the Earth continues to heat up and ice-sheets and 

glaciers melt faster than ever before.  

Global Facility For Pathogen Storage, Sharing And Analysis 

 The World Health Organization (WHO) and Switzerland signed a Memorandum of Undersatnding (MoU) 

to launch a BioHub facility that will allow rapid sharing of pathogens between laboratories and partners to 

facilitate a better analysis and preparedness against them.  

 The move is significant in the view of the novel coronavirus disease (COVID-19) pandemic and the need to 

underline the importance of sharing pathogen information to assess risks and launch countermeasures. 

 The facility will help in safe reception, sequencing, storage and preparation of biological materials for 

distribution to other laboratories, so as to facilitate global preparedness against these pathogens. 

 The BioHub will enable member states to share biological materials with and via the BioHub under pre-

agreed conditions, including biosafety, biosecurity, and other applicable regulations. This will ensure 

timeliness and predictability in response activities. 
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Brainpower 

How does our brain strengthen memories? 

 It is long known that while we sleep, our brain reactivates previously learnt information and solidifies 

memories in the neocortical long-term stores.  

 A new study has now shown an intricate interplay of brain activities that enables this reactivation.  

 They noted that two patterns (slow oscillations, sleep spindles) that occur during our non-rapid eye 

movement sleep play an important role. 

 New carbon 

 The quest for new carbon allotropes (different forms of the same element) other than graphene has kept 

scientists busy for years.  

 New carbon networks such as graphenylene and biphenylene have been predicted to have better 

mechanical, electronic, and transport properties.  

 An international team of researchers has now synthesised an ultra-flat biphenylene network made up of 

four-, six-, and eight-membered rings of carbon atoms. 

Clownfish clues 

 Clownfish, dons an orange coat with white stripes.  

 A new study has now found how these stripes are formed.  

 The international team found that thyroid hormones regulate the white bar formation and the speed at 

which these bars are formed depends on the species of sea anemone in which the clownfish live. 

Wallaby conservation 

 A novel conservation strategy known as ‘headstarting’ has saved the population of bridled nailtail wallabies 

from the brink of extinction.  

 In this method, young wallabies were isolated from their main predators - feral cats - during the critical 

early life stage before being returned to the wild.  

 This improves juvenile survival and this method can be recruited in populations facing a high level of 

threats. 
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Cocaine catastrophe 

 By giving small amounts of sucrose supplemented with cocaine to fruit flies, researchers have now decoded 

its effect on brain cells.  

 The team studied over 88,000 cells and gene expressions in the flies.  

 One of the corresponding authors of the study explains: "Now, we can see what genes are expressed when 

exposed to cocaine and whether there are Federal Drug Administration-approved drugs that could be 

tested, perhaps first in the fly model. This is a baseline. We can now leverage this work to understand 

potential therapy." 

Smart window materials for automatic climate control of buildings 

Why in News? 

 Researchers at the Indian 

Institute of Technology (IIT), 

Guwahati have developed a smart 

window material for automatic 

climate control of buildings. 

 The smart window material 

designed by them can effectively 

control the amount of heat and 

light passing through it in response 

to an applied voltage and would 

ultimately help in developing 

efficient automatic climate control. 

 Conventionally, window designs are static — they are predesigned for specific climatic conditions.  

 The emergent smart windows, on the other hand, can dynamically adjust the amount of light and heat 

radiation entering a building in response to external stimuli, thus conserving the building’s energy. 

 Proposed an electro-tuneable glass made of two ultra-thin metal layers sandwiching an electro-optic 

polymer whose refractive index can be changed by applying a small voltage, which allows filtering of visible 

and infrared radiation. 

 The researchers used this design to perform simulation studies to understand the light and heat 

transmission properties in response to the applied voltage.  

 They initially considered gold and silver as the metal layers, but later tested their model with cheaper 

alternatives such as copper, and transparent semiconductor such as indium tin oxide. 

http://www.gesreporter.com/


 

        77                                                      http://www.gesreporter.com/         © GES Reporter 

 

Low testosterone to severe Covid risk in men 

 Men with Covid-19 fare worse than women, on average. 

 One theory is that hormonal differences may make men more susceptible. And since men have more 

testosterone than women, some scientists have speculated that high levels of testosterone may be to 

blame. 

 But a new study, suggests that, among men, the opposite may be true: that low testosterone levels are 

linked to more severe disease.  

 Among men, only testosterone levels were linked to Covid-19 severity. The lower the levels, the more 

severe the disease.  

 For example, those with the lowest levels were at highest risk of going on a ventilator, needing intensive 

care or dying. 

Lab-grown human embryos 

 The ban on growing human embryos in the lab 

beyond 14 days has been relaxed by an international 

body of experts, paving the way for research that 

could help to unpick issues ranging from why 

recurring miscarriages occur to improving IVF. 

 The decades-old rule is laid down in the law in a 

number of countries and was previously stipulated in 

guidelines from the International Society for Stem Cell 

Research (ISSCR).  

 These guidelines set out standards that are used by scientists, journals and research bodies around the 

world, and can also influence policymakers. 

 When the 14-day rule was introduced it was difficult to culture human embryos beyond about five days.  

 But science has advanced: in 2016 researchers revealed they had managed to keep human embryos alive 

and active for 13 days. 

 Being able to study embryos beyond 14 days could bring a wealth of benefits, from validating the use of 

clumps of human cells to study early embryo development to aiding efforts to judge the safety of 

techniques such as mitochondrial replacement therapy, and providing new insights into recurring 

miscarriages and congenital abnormalities. 
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Eni International Award 

Why in News? 

 Bharat Ratna Professor C.N.R. Rao has received the International Eni Award 2020 for research into 

renewable energy sources and energy storage, also called the Energy Frontier award.  

 This is considered to be the Nobel Prize in Energy Research. 

About Professor 

 Professor Rao has been working on hydrogen energy as the only 

source of energy for the benefit of all mankind.  

 Hydrogen storage, photochemical and electrochemical production 

of hydrogen, solar production of hydrogen, and non-metallic catalysis were 

the highlights of his work. 

 The Energy Frontiers award has been conferred for his work on metal oxides, carbon nanotubes, and other 

materials and two-dimensional systems, including graphene, boron-nitrogen-carbon hybrid materials, and 

molybdenum sulfide (Molybdenite - MoS2) for energy applications and green hydrogen production.  

 The latter can, in fact, be achieved through various processes, including the photodissociation of water, 

thermal dissociation, and electrolysis activated by electricity produced from solar or wind energy.  

About Award 

 The Eni Awards 2020 will be presented on 14 October 2021, during an official ceremony held at the Quirinal 

Palace in Rome, attended by the President of the Italian Republic. 

 The award, which has become internationally recognized over the years in the field of energy and 

environmental research, aims to promote better use of energy sources and encourage new generations of 

researchers in their work. 

 It includes a cash prize and a specially minted gold medal. 

Largest Map Of The Universe’s Dark Matter 

Why in News? 

 Dark matter makes up about 27% of the universe, and its gravitational force is enough to mesh entire 

galaxies together in a structure known as the cosmic web.  

 Now, scientists have created the largest ever map of this mysterious substance – and it could imply that 

there’s something wrong with Einstein’s theory of relativity. 
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 A map that covers a quarter of the sky of the southern hemisphere (an eighth of the total night sky visible 

from Earth). 

 They have also mapped the location of vast cosmic voids where the 

conventional laws of physics may not apply. 

 Astronomers are able to map the existence of dark matter by 

looking at light travelling to Earth from distant galaxies; if the light 

has been distorted, this means there is matter in the foreground, 

bending the light as it comes towards us. 

 The map also brings us closer to understanding what the universe is made of and how it has evolved. 

 According to the standard model of cosmology, the universe started with the big bang, and then it 

expanded and matter evolved according to Einstein’s theory of general relativity, which describes gravity.  

 These gravitational forces are what created the clumps and voids of matter, which constitute the cosmic 

web. 

Investing 0.1% of global GDP could avoid breakdown of ecosystems 

 The world needs to quadruple its annual investment in nature if the 

climate, biodiversity and land degradation crises are to be tackled by 

the middle of the century, according to a new UN report. 

 Investing just 0.1% of global GDP every year in restorative 

agriculture, forests, pollution management and protected areas to 

close a $4.1tn (£2.9tn) financial gap by 2050 could avoid the 

breakdown of natural ecosystem “services” such as clean water, food and flood protection. 

 More than half of global GDP relies on high-functioning biodiversity but about a fifth of countries are at 

risk of their ecosystems collapsing due to the destruction of the natural world. 

 Australia, Israel and South Africa were among the most threatened. 

 The UNEP report, which looked at terrestrial nature-based solutions, urges governments to repurpose 

billions of dollars of damaging agricultural and fossil fuel subsidies to benefit nature and integrate the 

financial value of nature in decision-making.  

 By 2050, governments and the private sector will need to spend $203bn on the management, conservation 

and restoration of forests around the world. 

 About $133bn is invested in nature every year, often by national governments. Nearly two-thirds of that is 

spent on forest and peatland restoration, regenerative agriculture and natural pollution-control systems. 
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 Private investment in nature-based solutions accounts for only about 14% of the current total, according 

to the report, which said it needed to be scaled up through carbon markets, sustainable agricultural and 

forestry supply chains, and private finance. 

Rapid heating of Indian Ocean worsening cyclones 

 India’s cyclone season is being made more intense by the 

rapidly heating Indian Ocean, scientists have warned. 

 Recently India was battered by Cyclone Tauktae, an 

unusually strong cyclone in the Arabian Sea, resulting in 

widespread disruption. Now another severe storm, Cyclone 

Yaas, formed in the Bay of Bengal. 

 The Indian subcontinent has been facing the brunt of costly 

and deadly tropical cyclones for decades.  

 But scientists say global heating is accelerating the rate of ocean warming, leading to an increased number 

of cyclones and rapid intensification of weak storms, with severe repercussions for the country. 

 Cyclones are much more likely to gather intensity over warmer waters.  

 The Arabian Sea, part of the west Indian Ocean, generally has a sea surface temperature of below 28C 

(82F), and recorded just 93 cyclones between 1891 and 2000.  

 By comparison, the warmer Bay of Bengal in the east Indian Ocean, where temperatures are permanently 

above 28C, recorded 350 cyclones over the same period. 

 Between 2001 and 2021, 28 cyclones formed in the Arabian Sea, along with a marked increase in storm 

intensity, fuelled by rising sea surface temperatures which reached as high as 31C (88F).  

 The entire Indian Ocean is warming at a faster rate compared to the Atlantic or Pacific. And within the 

Indian Ocean, the western parts of the Indian Ocean are warming much more. 

 The rapid intensification of weak storms into severe cyclones has been observed in the Arabian Sea and 

the Bay of Bengal over recent years. But the current forecasting models do not pick up rapid intensification 

in advance. 

 India is especially vulnerable as 14% of its 1.3 billion population live in coastal districts, and the number 

living in coastal areas below 10 metres elevation is forecast to rise threefold by 2060. 
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Saline Gargle RT-PCR Testing Method 

Why in News? 

 Scientists of Nagpur-based National Environmental Engineering Research Institute (NEERI) have developed 

a 'Saline Gargle RT-PCR Method' for testing COVID-19 samples. 

A Method with Numerous Benefits: Simple, Fast, 

Comfortable, Economical. 

 It is simple, fast, cost-effective, patient-

friendly and comfortable; it also offers instant 

results and is well-suited for rural and tribal areas, 

given minimal infrastructure requirements.  

 Swab collection method requires time. 

Moreover, since it is an invasive technique, it is a 

bit uncomfortable for patients. Some time is lost 

also in the transport of the sample to the 

collection centre.  

 On the other hand, the Saline Gargle RT-PCR 

method is instant, comfortable and patient-

friendly. Sampling is done instantly and results will 

be generated within 3 hours. 

 the Saline Gargle RT-PCR method uses a simple collection tube filled with saline solution. The patient 

gargles the solution and rinses it inside the tube.  

 This sample in the collection tube is taken to the laboratory where it is kept at room temperature, in a 

special buffer solution prepared by NEERI.  

 An RNA template is produced when this solution is heated, which is further processed for  Reverse 

Transcription Polymerase Chain Reaction (RT-PCR).  

 This particular method of collecting and processing the sample enables us to save on the otherwise costly 

infrastructural requirement of RNA extraction.  

 People can also test themselves, since this method allows self-sampling. 
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Drug shown to block multiple coronavirus variants in mice 

Why in News? 

 The drug diABZI — which activates the body’s innate immune response — 

was highly effective in preventing severe COVID-19 in mice that were infected 

with SARS-CoV-2. 

  The findings, suggest that diABZI could also treat other respiratory 

coronaviruses. 

 The researchers found that diABZI potently inhibits SARS-CoV-2 infection of diverse strains, including 

B.1.351. 

Transplanting a tree 

Why in News? 

 The Central Public Works Department (CPWD) wants to transplant over 1,800 trees which are inside what 

used to be the Indira Gandhi National Centre for the Arts (IGNCA) complex, as part of the Central Vista 

redevelopment project. 

Transplantation 

 The transplantation of full-grown trees first came into public consciousness in Delhi when, in 2011, the 

voluntary organisation Green Circle helped remove five mulsari trees that were growing in front of the 

Bada Gumbad in Lodhi Garden.  

 These trees were relocated inside the garden. 

 Since then, several businesses offering professional tree transplantation services have come into existence.  

How is a tree transplanted? 

 A tree cannot be transplanted by simply uprooting it and placing it in a pit dug elsewhere. The process 

involves multiple steps and requires significant expertise. 

 First, the soil around the tree is dug up to isolate the roots. The big branches are lopped off, leaving only 

small shoots for regeneration. This is done to make transportation of the tree to the new location easier. 

 The root system is covered with wet gunny bags to protect the roots and to keep the tree hydrated. 

  The tree has to be first sent to a nursery to acclimatise to a new kind of soil, and to regenerate. Once new 

shoots start sprouting, the tree is lowered into a pit created in its new spot. 
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What factors determine the success of a transplant? 

 The survival rate of a transplanted tree is about 50%. If it survives, the tree may take up to 10 years to grow 

a full canopy similar to what it originally had. 

 Not all trees can be transplanted. While peepal, ficus, semal and sheesham are tolerant to transplantation, 

trees such as dak, palash, arjun, shahtoot and jhilmil are not.  

 Any tree that has a tap root system cannot be transplanted, as the root goes deep into the soil, and it is 

not possible to isolate it without damage. 

 Transplanting any tree with a trunk girth of more than 80-90 cm is not advisable as the tree cannot bear 

the shock, and will eventually die.  

 That effectively means that big, old trees cannot, in most cases, be removed to another location. 

Spider Cricket 

Why in News? 

 Jayanti has become the twelfth subgenus, or species, of cricket identified under the genus Arachnomimus 

Saussure, 1897.  

 Found in the Kurra caves of Chhattisgarh in April 2021 by a team of zoologists the new subgenus was named 

Jayanti after Professor Jayant Biswas, one of the leading cave explorers in the country, who assisted the 

team. 

What is Arachnomimus Saussure, 1897? 

 Arachnomimus is the genus name given by Swiss Entomologist Henri Louis 

Frédéric de Saussure in 1878 to crickets that resembled spiders.  

 The word Arachnomimus is derived from two Ancient Greek words — 

ἀράχνη (arákhnē, means “spider”) and μῖμος (mîmos, means “imitator, actor”).  

 This is apt because crickets of this group are commonly called spider crickets because of their smaller body 

size and long legs. 

How is the newly discovered subgenus different? 

 The newly discovered subgenus, Indimimus, is different from the two subgenera, Arachnomimus and 

Euarachnomimus, because of the male genitalia structure 

 Insects have a lock-and-key model genitalia structure which is unique to each subgenus. Genus and 

subgenus are taxonomic levels created by taxonomists to classify organisms. 
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 A genus is represented by a set of diagnostic characters. Certain variations in characters compel 

taxonomists to divide the genus into subgenus and document the variation. 

Why is the discovery significant? 

 Crickets are noticeable for their loud calls, especially at night. Male crickets produce this sound by rubbing 

their wings against each other to attract females.  

 The females listen to these calls using ears located on their legs and approach the males for mating and 

reproduction. 

 Interestingly, males of the new Jayanti subgenus cannot produce sound and their females don’t have ears.  

 The crickets were found on the walls of the Kurra caves which don’t have light inside.  

 They may be communicating by beating their abdomen or any other body part on the cave walls.  

 Vibrational communication is one of the softest but fastest modes of signal transmission. 

 Further studies on their skills of vibrational communication may help in designing hearing aids for human 

which can capture quietest signals and amplify to an audible hearing range. 

Low-chilling apple variety 

Why in News? 

 A farmer from Himachal Pradesh has developed an innovative self-

pollinating apple variety that does not require long chilling hours for flowering 

and fruit setting.  

 This has spread to plain, tropical, and subtropical areas in various parts of India, where the temperature is 

as high as40 -45 ºC during summer. 

 Commercial cultivation of this apple variety has been initiated in Manipur, Jammu, low lying areas of 

Himachal Pradesh, Karnataka Chhattisgarh, and Telangana, and fruit setting has been expanded to 23 

states & UTs so far. 

 This innovative apple variety – HRMN 99. 

Do worms have an immune system? 

 Roundworms (Caenorhabditis elegans) are animals that lack dedicated immune cells. But they are 

constantly under attack from viruses and fungal parasites called microsporidia. 
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 Researchers from the U.S have now decoded the complex dynamics that are involved in how these 

organisms sense an infection. 

 Worms can sense changes in their metabolism and then unleash protective defenses, even if they don't 

directly sense the pathogens. 

 The team studied an important biological pathway in the worms – the purine metabolism pathway.  

 The results suggest that the host has developed ways to sense the theft of purine metabolites.  

 When these key cellular building blocks are stolen by the pathogen, the host senses this theft to mount an 

immune response to the pathogen. 

T cells help blood cancer patients fight Covid 

Why in News? 

 Researchers found that blood cancer patients with Covid-19 who had higher CD8 T cells, many of whom 

had depleted antibodies from cancer treatments, were more than 3 times likelier to survive than patients 

with fewer CD8 T cells. 

 Immune profiling of patient blood samples revealed that patients with blood cancers, in particular patients 

treated with anti-CD20 antibodies, had decreased B cells and antibodies compared to patients with solid 

cancers and patients without cancer. 

 Immune profiling of patient blood samples revealed that patients with blood cancers, in particular patients 

treated with anti-CD20 antibodies, had decreased B cells and antibodies compared to patients with solid 

cancers and patients without cancer. 
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