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AIR TRAVEL AIDED 
SWIFT SPREAD OF 
COVID VARIANTS
Air travel during the COVID-
19 pandemic contributed 
significantly to the spread of 
SARS-CoV-2 variants.

Houriiyah Tegally at 
Stellenbosch University in 
South Africa and her colleagues 
analysed hundreds of thousands 
of genomes from viral samples 
collected in more than 
100 countries and belonging to 
six SARS-CoV-2 variants. They 
found that the United States was 
the largest exporter of variants 
to other countries, contributing 
about 30% of all variant exports, 
followed by India, the United 
Kingdom, South Africa and 
Germany. Overall, countries 
with a larger volume of outgoing 
air passengers accounted for a 
greater proportion of variant 
exports than did countries with 
fewer outgoing travellers.

The authors also found that 
the countries presumed to 
be the origins of variants that 
emerged earlier in the pandemic 
played a larger part in the virus’s 
spread than the nations thought 
to be the origins of Delta and 
Omicron, which emerged later. 
Travel bans put in place in the 
latter part of the pandemic, 
after earlier restrictions on 
global travel had already been 
lifted, did very little to stop the 
Omicron variant’s spread.

Cell https://doi.org/kh28 (2023)

METALLIC INK FORMS 
4D OBJECTS — HOT  
OFF THE PRESS
A gel-like ink makes it easier 
to print 3D metal objects that 
have potential applications in 
electronic devices.

3D printing can surpass 
conventional manufacturing 
methods in affordability, design 
freedom and efficiency. But the 
3D printing of metal structures 
often requires extreme 
conditions or a multistage 
production process.

Ruizhe Xing, then at North 
Carolina State University, 
Raleigh, and his colleagues 
developed a gel-like ink that 
allows such printing to be 
carried out at room temperature 
and in a single step, using a 
standard 3D-printing nozzle. 
The ink’s main component is a 
network of microscopic copper 
particles that are connected by 
bridges of liquid metal.

Objects printed using this ink 
contain as much as 97.5% metal, 
making them highly electrically 
conductive. If these objects are 
left to dry at room temperature, 
they retain their initial shape. 
But if they are heated, they can 
deform in a predictable way to 
produce structures of desired 
dimensions — a phenomenon 
dubbed 4D printing. The authors 
demonstrated this effect by 
printing a flat metal structure 
that gradually transformed into 
the shape of a spider (pictured).

Matter 6, 2248–2262 (2023)

CATCHING WAVES: DID 
EARLY PRIMATES SAIL 
TO THE AMERICAS?
Some of the first primates to 
reach South America might have 
been tiny, insect-loving monkeys 
that had been swept out to sea.

The Americas were once 
devoid of primates. But two 
kinds of monkey are known to 
have been thriving 34 million 
years ago in what is now Brazil. 
Some suspect that these early 
colonizers reached the continent 
by unwittingly rafting between 
Africa and South America.

Now, a third type of monkey 
joins the early American primate 
club. To learn more about such 
primates, Laurent Marivaux at 
the University of Montpellier 
in France and his colleagues 
examined a roughly 33-million-
year-old tooth found in Brazil.

The team concluded that the 
tooth belonged to a previously 
unknown type of primate. The 
tooth suggests that this monkey 
(pictured, artist’s impression) 
would have been the size of 
a marmoset, and would have 
preyed mostly on insects.

Both its small size and the 
nature of its favourite foods 
might have helped the primate 
to survive being swept out to 
sea and across the ocean — a fate 
that might have befallen various 
small mammals living along 
African rivers during megafloods 
late in the Eocene epoch, which 
lasted from about 56 million to 
34 million years ago.

Proc. Natl Acad. Sci. USA 120, 
e2301338120 (2023)

FLASH FORECAST: 
LIGHTNING PREDICTS 
CIRRUS CLOUDS
Lightning is typically seen 
when imposing cumulonimbus 
clouds fill the sky. But new 
research shows that these 
bolts of electricity can also 
be used to forecast thin and 
wispy clouds that warm the 
world by reflecting heat back to 
the surface.

Cirrus clouds form high in 
the atmosphere and are fed by 
moisture from the updrafts in 
powerful thunderstorms. Joydeb 
Saha at Tripura University 
in India and his colleagues 
collected data from a sensor 
aboard the International Space 
Station that detects lightning, 
and analysed the connection 
between thunderstorms and 
cirrus clouds around the world. 
They found that the number of 
lightning flashes correlates with 
the extent of cirrus clouds. Over 
the course of a month, lightning 
flashes alone can explain 60% of 
the cirrus cloud cover.

Cirrus clouds are important 
for understanding global 
warming and projecting its rate. 
Global warming is expected to 
produce more frequent and 
powerful thunderstorms, which 
means that tracking lightning 
could provide scientists with a 
new tool for monitoring clouds 
and thus climate.

Geophys. Res. Lett. 50, 
e2022GL102667 (2023)
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