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Hunga Tonga-Hunga Haʼapa

● Hunga Tonga-Hunga Haʼapai (Hunga Tonga for short) erupted on 
January 15, 2022, in the Pacific Kingdom of Tonga. 

● It created a tsunami, which triggered warnings across the entire 
Pacific basin, and sent sound waves around the globe multiple times.



A cooling smoke cloud

● Usually, the smoke of a volcano — and in particular the sulphur dioxide 
contained inside the smoke cloud — ultimately leads to a cooling of the 
earthʼs surface for a short period. 

● This is because the sulphur dioxide transforms into sulphate aerosols, 
which send sunlight back into space before it reaches the surface.

●  This shading effect means the surface cools down for a while, until the 
sulphate falls back down to the surface or gets rained out. 

● This is not what happened to Hunga Tonga. 



● Because it was an underwater volcano, Hunga Tonga produced little smoke, 
but a lot of water vapour:100–150 million tonnes, or the equivalent of 60,000 
Olympic swimming pools. 

● The enormous heat of the eruption transformed huge amounts of sea water 
into steam, which then shot high into the atmosphere with the force of the 
eruption.

● All that water ended up in the stratosphere: a layer of the atmosphere 
between about 15 and 40 kilometres above the surface, which produces 
neither clouds nor rain because it is too dry.

●  Water vapour in the stratosphere has two main effects. 
● One, it helps in the chemical reactions that destroy the ozone layer, and two, 

it is a very potent greenhouse gas.



● For the northern half of Australia, our model predicts colder and 
wetter than usual winters up to about 2029.

●  For North America, it predicts warmer than usual winters, while for 
Scandinavia, it again predicts colder than usual winters. 

● The volcano seems to change the way some waves travel through the 
atmosphere.

●  And atmospheric waves are responsible for highs and lows, which 
directly influence our weather.





carnian pluvial

● Some 230 million years ago, during the late Triassic Period, it rained 
for more than a million years straight. 

● Researchers call this slice of time the carnian pluvial episode. 
● And right after this episode, the age of the dinosaurs began. 
● While it wasnʼt as major an event as, say, any one of the planetʼs five 

mass extinctions, the carnian pluvial episode certainly altered the 
path of evolution of both terrestrial and marine flora and fauna. —



● The worldʼs landmasses in the late Triassic consisted of the 

supercontinent Pangaea. Scientists have suggested that the heavy 

downpour was the result of volcanic activity in the Wrangellia 

Province, which is in the present day on the western coast of North 

America. 

● This volcanic activity is expected to have wiped out approximately a 

third of marine life and a substantial amount of terrestrial life

●  During and after the episode, the number and diversity of species 

increased. 





New Caledonian fork fern 
● In a new study published today in the journal iScience, researchers from 

the Royal Botanic Gardens, Kew and the Institut Botànic de Barcelona 
(IBB-CSIC) in Spain present a new record-holder for the largest amount of 
DNA stored in the nucleus of any living organism on the planet.

● Coming in at more than 100 metres of unravelled DNA, the New 
Caledonian fork fern species Tmesipteris oblanceolata was found to 
contain over 50 times more DNA than humans and has dethroned the 
Japanese flowering plant species Paris japonica, which has held this 
record since 2010.

https://www.cell.com/iscience/fulltext/S2589-0042(24)01111-8


● addition, the plant has achieved three Guinness World Records titles 

for Largest plant genome, Largest Genome, and Largest fern genome 

for the amount of DNA in the nucleus.

● T. oblanceolata is a rare species of fern found on the island nation of 

New Caledonia, an overseas French territory situated in the 

Southwest Pacific, about 750 miles east of Australia, and some of 

the neighbouring islands such as Vanuatu.





Wealth and inequality

● Billionaires draw their wealth from monopoly. Their business groups 
are dominant players in their specific market. 

● This allows them to set prices instead of being determined by the 
market. 

● The extent of mark-ups above the cost of production is determined by 
their monopoly power. 

● Thus, for any given level of money wages, real wages — which 
determine purchasing power — are lower in economies with strong 
monopolies. 



● These monopoly effects are currently being experienced as the 
cost-of-living crises affecting the developed economies. 

● The phenomenon of “greedflation”, or companies raising prices to 
increase profit margins in the wake of multiple demand-and-supply 
shocks due to the pandemic, has been pointed to as contributing to 
high rates of inflation in the West. 

● Textbook economics shows us that the profit-maximising level of 
output under a monopoly is less than under a competitive economy, 
implying a welfare loss.



● Inequality and growth 
● Assume that a company decides to set up a new factory. 
● Before the new capital stock is created, wages are paid out to workers 

to build it. 
● The income of the workers is spent on purchasing goods, which 

increases the income of goods-sellers, whose increased income results 
in purchases of other goods, and so on. 

● The total increase in the income of workers and goods-sellers is 
greater than the initial investment. This process is called the 
ʻmultiplierʼ effect, wherein investment raises incomes by a greater 
proportion than the initial investment. 



● When companies exercise market power, mark-ups and prices will be higher. 

Real wages of workers are lower, and they can only purchase lesser items. 

● However companies, because of higher margins, will enjoy the same amount 

of profits from the sale of a lesser amount of goods.

●  The increase in income from a given amount of investment will be lesser 

under monopoly because of reduced consumption power.

●  Thus, investment will have a weaker effect on growth under monopoly 

while not affecting profits.



Redistribution and growth

● One must make a distinction between wealth and profits. 
● Investment occurs under the influence of future profit expectations, 

while wealth is accumulated past profits.
● the difficulty in converting profits into wealth may deter some 

business-owners from undertaking investment.
● But an economy with high expectations of profit would ensure 

businesses invest even if wealth is taxed. 



● Redistribution can generate forces to spur growth even if some billionaires pull 

back on investment. 

● For one, if wealth is redistributed and increases income, the multiplier process 

would become stronger.

●  Businesses would be more willing to invest where purchasing power is strong.

●  If monopolies are curtailed, then prices would be lower and real wages higher, 

leading to greater demand.





Can domestic MFs invest in their overseas 
counterparts?

● T he Securities and Exchange Board of India (SEBI) on floated a 
consultation paper proposing a framework for facilitating 
investments by domestic Mutual Funds (MFs) in their overseas 
counterparts, or Unit Trusts (UTs) that invest a certain portion of 
their assets in Indian securities.



What is the frameworkʼs purpose?

●  Noting Indiaʼs strong economic growth prospects, SEBI observes that 
Indian securities offer an attractive investment opportunity for foreign 
funds.

●  SEBI says this has led to several international indices, exchange 
traded funds (ETFs), MFs, and UTs allocating a part of their assets 
towards Indian securities.



● Indian mutual funds, somewhat conversely, diversify their portfolios 
by launching ʻfeeder fundsʼ which invest in overseas instruments such 
as (units of) MF, UTs, ETFs and/or index funds. 

● Other than diversification, it eases the path to make global 
investments.

● A feeder fund (“Feeder”) is an investment vehicle, often a limited partnership, that 
pools capital commitments of investors and invests or “feeds” such capital into an 
umbrella fund, often called a master fund (“Master”),



What proposals has SEBI tabled? 

● Significantly, the upper limit for investments made by overseas 
instruments (in India) has been capped at 20% of their net assets.

● The markets regulator has also sought that Indian mutual funds 
ensure contributions of all investors of the overseas MF/UT is pooled 
into a single investment vehicle. 

● Other than this, Indian mutual funds must also ensure that all 
investors of the overseas instrument are receiving gains proportionate 
to their contribution — and in no order of preference



What happens when overseas instruments breach the limit? 

If the overseas instrument breaches the 20% limit, the Indian mutual fund 
scheme which is investing in the overseas fund would slip into a six-month 
observance period. 

This period is to be utilised by the overseas instrument/fund to rebalance 
its portfolio adhering to the cap.

 Further investment in the overseas instrument would be allowed only 
when the exposure drops below the limit. 





Chang’e 6

● Chinaʼs Changʼe-6 lunar probe successfully landed on Sunday on 
the far side of the moon to collect samples.

● The Changʼe-6 set down in the immense South Pole-Aitken Basin, 
one of the largest known impact craters in the solar system



Chang'e 6
Chang'e 6 is a robotic lunar exploration mission by the China National Space 
Administration. 

As China's second sample return mission, it will attempt to obtain a sample of soil and 
rock from the far side of the Moon, while it conducts scientific experiments on the lunar 
surface.

The Chinese Lunar Exploration Program is designed to be conducted in four phases of 
incremental technological advancement:

● The goal of the first phase was to reach lunar orbit. This was completed by Chang'e 
1 in 2007 and by Chang'e 2 in 2010.

● The second phase sought to land and rove on the Moon, a feat that was 
accomplished by Chang'e 3 in 2013 and by Chang'e 4 in 2019.

https://en.wikipedia.org/wiki/Chinese_Lunar_Exploration_Program
https://en.wikipedia.org/wiki/Lunar_orbit
https://en.wikipedia.org/wiki/Chang%27e_1
https://en.wikipedia.org/wiki/Chang%27e_1
https://en.wikipedia.org/wiki/Chang%27e_2
https://en.wikipedia.org/wiki/Chang%27e_3
https://en.wikipedia.org/wiki/Chang%27e_4


● The third phase involves the collection of lunar samples and sending them to 
Earth, first completed by Chang'e 5 in 2020 and planned for Chang'e 6.

● The fourth phase consists of the development of a robotic research station near 
the Moon's south pole. 

● The program aims to facilitate crewed lunar landings in the 2030s and possibly 
build a crewed outpost near the lunar south pole.

https://en.wikipedia.org/wiki/Chang%27e_5
https://en.wikipedia.org/wiki/Lunar_south_pole
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Roman Baths

● The world-famous Roman Baths are home to a diverse range of 

microorganisms which could be critical in the global fight against 

antimicrobial resistance, a new study suggests. 

● The investigation of extreme ecological niches, such as hot springs, 

has gained recent interest due to their unique ecosystems, increasing 

the chance for novel antimicrobial natural product discovery



● The study, published in the journal The Microbe, is the first to 
provide a detailed examination of the bacterial and archaeal 
communities found within the waters of the popular tourist 
attraction in the city of Bath (U.K.).









Why some cuckoo birds have higher rates of 
speciation

● Cuckoos, which lay their eggs in nests of other birds, have higher 

speciation rates when they lay their eggs in a broader range of host 

bird speciesʼ nests. 

● This higher speciation rate is driven by host rejection and cuckoo 

selection for mimetic nestling traits. 

● In some species, cuckoo chicks kick the host young from the nest, 

whereas in others, cuckoo birds are reared alongside the host young. 

● This variation places a high selective pressure on hosts to develop 

defenses and the emergence of counter adaptations in cuckoos.



What is speciation ??

● Speciation occurs when a group within a species separates from 
other members of its species and develops its own unique 
characteristics. 

● The demands of a different environment or the characteristics of 
the members of the new group will differentiate the new species 
from their ancestors





Zika Virus

● People who have already been exposed to the Zika virus are more 
vulnerable to symptomatic infections with some types of dengue virus 
later on, according to a comprehensive study in Nicaragua during an 
unusual dengue outbreak in 2022.









The Sicán culture 

● The Sicán culture inhabited what is now the north coast of Peru between 
about 750 CE and 1375 CE. 

● They succeeded the Moche culture, but there is still controversy among 
archeologists and anthropologists over whether the two are separate 
cultures.

● The Sican culture is the name that archaeologist Izumi Shimada gave to 
the culture that inhabited what is now the north coast of Peru between 
about 750 and 1375 CE. 

● According to Shimada, Sican means "temple of the Moon". The Sican 
culture is also referred to as Lambayeque culture, after the name of the 
region in Peru





Coal in india
What is ʻhigh gradeʼ and ʻlow gradeʼ coal? 

● High and low quality are relative terms and only meaningful in the context 
of where the coal is used and how they are processed. 

● The Gross Calorific Value (GCV), or the amount of heat or energy that can be 
generated from burning the coal, determines the gradation of coal. 

● Coal being a fossil fuel is a mixture of carbon, ash, moisture and a host of 
other impurities. 

● The higher the available carbon in a unit of coal, the greater is its quality or 
ʻgrade.̓  

● There are 17 grades of coal by this metric from grade 1, or top quality coal, 
with a kilo of it yielding higher than 7,000 kcal, and the lowest producing 
anywhere between 2,200-2,500 kcal, as per a classification by the Coal 
Ministry.



● ʻCokingʼ coal is the kind needed to produce coke — an essential 
component of steel making — and thus requires minimal ash 
content.

●  Non-coking coal, despite its ash content, can be used to generate 
enough useful heat to run a boiler and turbine.



What are the characteristics of Indian coal? 

● Indian coal has historically been evaluated as being high in ash content 
and low in calorific value compared to imported coal. 

● The average GCV of domestic thermal coal ranges from 3,500-4,000 
kcal/kg compared to imported thermal coals of +6,000 kcal/kg of GCV.

 



● Also the average ash content of Indian coals is more than 40% 
compared to imported coal which has less than 10% ash content. 

● The consequence of this is that high-ash coal when burnt results in 
higher particulate matter, nitrogen and sulphur dioxide. 

● Given this, the government, since 1954, has controlled the price of coal 
in a way that power companies were disincentivised to use high-grade 
coking coal for power generation.



What is clean coal? 

● Broadly, we get clean coal when the carbon content has been 
increased by reducing its ash content. 

● Coal plants have ʻwashing plantsʼ on site which can process the coal in 
ways that reduce ash and moisture content. 

● They employ huge blowers or a ʻbathʼ to remove fine, coarse ash. 
However, deploying such equipment is expensive and adds to the cost 
of power. 



● The other method to clean coal — again requiring signi�cant investment 
— is coal gasification. 

● Here, the need to directly burn coal is bypassed by converting it into gas. 
● By relying on an integrated gasification combined cycle (IGCC) system, 

steam and hot pressurised air or oxygen combine with coal in a reaction 
that forces carbon molecules apart. 

● The resulting syngas, a mixture of carbon monoxide, hydrogen, CO2 and 
water vapour, is then cleaned and burned in a gas turbine to make 
electricity
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