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Bonobos share human ability to imagine
In a series of tea party-like experiments, researchers at Johns Hopkins University demonstrated for the first time that apes can use their imagination and play pretend, an ability thought to be uniquely human.

Scientist Jane Goodall discovered that chimps make tools, and that led to a change in the definition of what it means to be human. This new discovery really invites us to reconsider what makes us special and what mental life is out there among other creatures.

By age 2, human children can engage in pretend scenarios, like tea parties. Even at 15-months-old, infants show measures of surprise when they see a person “drinking” from a cup after pretending to empty it.

There had been no controlled studies of pretense in nonhuman animals, although several verbal reports pointed to such behaviour both in the wild and in captivity. For example, in the wild, young female chimpanzees have been observed carrying and playing with sticks, holding them like mothers would hold their infants. And a chimpanzee in captivity seemed to drag imaginary blocks along the floor after playing with real wooden blocks.
Christopher Krupenye and co-author Amalia Bastos wondered if they could test this capacity to pretend in a controlled environment. They created experiments very similar to a child's tea party to test Kanzi, a 43-year-old bonobo living at Ape Initiative, who could respond to verbal prompts by pointing.

In each test, an experimenter and Kanzi faced one another, tea party- style, across a table set with either empty pitchers and cups or bowls and jars. In the first task there were two transparent cups on the table, both empty, alongside an empty transparent pitcher. The experimenter tipped the pitcher to “pour” a little pretend juice into each cup, then pretended to dump the juice out of one cup, shaking it a bit to really get it out. The other cup still contained the imaginary juice. They then asked Kanzi, “Where's the juice?” Kanzi pointed to the correct cup that still contained pretend juice most of the time, even when the experimenter changed the location of the cup filled with pretend juice.

In case Kanzi thought there was real juice in the cup, even if he couldn't see it, the team ran a second experiment. This time there was a cup of real juice alongside the cup of pretend juice. When Kanzi was asked what he wanted, he pointed toward the real juice almost every time.

A third experiment repeated the same concept, except with grapes. An experimenter pretended to sample a grape from an empty container, then placed it inside one of the two jars. They pretended to empty one of the containers and asked Kanzi, “Where's the grape?” Kanzi again indicated the location of the pretend object.

Kanzi was never perfect, but he was consistently correct. “It's extremely striking and very exciting that the data seem to suggest that apes, in their minds, can conceive of things that are not there,” Bastos said. “Kanzi is able to generate an idea of this pretend object and at the same time know it's not real.”

Unfortunately, Kanzi died last year. The findings inspire continued study, especially trying to test whether other apes and other animals can engage in pretend play or track pretend objects. The team also hopes to explore other facets of imagination in apes, perhaps their ability to think about the future or to think about what's going on in the minds of others.

“Imagination is one of those things that in humans gives us a rich mental life. And if some roots of imagination are shared with apes, that should make people question their assumption that other animals are just living robotic lifestyles constrained to the present,” Krupenye said. “We should be compelled by these findings to care for these creatures with rich and beautiful minds and ensure they continue to exist.”
A 65,000 year hand stencil in Indonesia is now the oldest known rock art
A stencilled outline of a hand found on the Indonesian island of Sulawesi is dated to be 67,000 years old! It shows a red outline of a hand whose fingers were reworked, researchers say, to create a claw-like shape, pointing to great symbolic imagination.

The painting has been dated to at least 67,800 years ago – around 1,100 years before the previous record, a controversial hand stencil in Spain. The find also strengthens the argument that our species, Homo sapiens, had reached the wider Australia–New Guinea landmass, known as Sahul, by around 15,000 years earlier than some researchers argue.

To put this into perspective: Anatomically modern humans (i.e. Homo sapiens) are believed to have emerged in Africa around 300,000 years ago. It is believed that their way of life hardly changed until about 50,000 years ago. This marked the beginning of the Upper Palaeolithic age, the third and last subdivision of the Old Stone Age. Very broadly, it dates to between 50,000 and 12,000 years ago. At this time, human behaviour changed and modernised.

For instance, there was a marked increase in the type of artefacts found associated with modern human remains. Evidence for this was seen throughout throughout Asia and Eurasia, as humans moved out of Africa. This may also have led to the extinction of the Neanderthals. The Upper Palaeolithic has the earliest known evidence of organized settlements, in the form of campsites, some with storage pits. Artistic work blossomed, with cave painting, petroglyphs, carvings and engravings on bone or ivory.

However, over the past decade, a series of discoveries on Sulawesi Island in Indonesia has overturned the old idea that art and abstract thinking in our species burst suddenly into life in Ice Age Europe and spread from there. Cave art is seen as a key marker of when humans began to think in truly abstract, symbolic ways – the kind of imagination that underpins language, religion and science.

Early paintings and engravings show people not just reacting to the world, but representing it, sharing stories and identities in a way no other species is known to have done. The oldest Spanish cave art is a red hand stencil in Maltravieso cave in Western Spain, dated to be at least 66,700 years old - though this is controversial and some experts don't think it to be that old.

In 2014, hand stencils and animal figures dating back at least 40,000 years were found in Sulawesi, followed by a hunting scene that is at least 44,000 year old, and then a narrative pig and human painting dated to at least 51,200 years ago. Each step pushed sophisticated image making further back in time, according to Professor Maxime Aubert of Griffiths University.

The latest discovery is from a limestone cave called Liang Metanduno on Muna, a small island off south eastern Sulawesi. It has been spray-painted: an ancient graffiti artist pressed their hand flat against the cave wall, then blew or spat a mouthful of pigment around it so that, when they pulled the hand away, a negative outline was left behind on the rock. This can be clearly seen in the picture, where the central part of the picture is enhanced and zoomed in.

That was not all. After the original stencil was made, the outlines of the fingers were carefully altered – narrowed and elongated to make it look more claw- like; a creative use of imagination in ancient humans. One fragmentary hand stencil in the cave is overlain by thin mineral crusts that, when analysed, was found to have a minimum age of 67,800 years, making it the oldest reliably dated cave art anywhere in the world.

It is very likely that the people who made these paintings in Sulawesi were part of the broader population that would later spread through the region and ultimately reach Australia.
A particle collider in the U.S. shuts down to make room for a new one
When the Universe formed with the Big Bang, all of space was a cosmic cauldron filled with a fiery liquid of fundamental particles heated to trillions of degrees. This primordial soup only lasted a few microseconds. Matter’s more ordinary building blocks, protons and neutrons, settled out of it as the universe expanded and cooled, and the strange stuff vanished, never to be seen again.

Around 2000, at Brookhaven National Laboratory, U.S.A., a newly built experiment called the Relativistic Heavy Ion Collider (RHIC) was designed to recreate the Universe’s earliest moments by smashing together atomic nuclei at close to the speed of light.

The Relativistic Heavy Ion Collider consisted of two rings (shown) that accelerated protons and atomic nuclei to nearly light speed before smashing them together. During its record-breaking 25-year run, antimatter was created at RHIC. It probed the proton’s spin. And, of course, it brought physicists closer to the big bang than ever before. But now the great machine has been switched off. Why?

It will make room for an even better collider: a far more powerful electron-ion collider to further push the frontiers of physics. This new machine will be built partly from RHIC’s bones, especially from one of its two giant, subterranean storage rings that supplied the circulating, near-light speed nuclei.

RHIC’s purpose was to shed light on the strong force, that operates between quarks which come together to form protons and neutrons alike, which in turn form the nuclei of atoms. The strong force occurs when quarks exchange yet other particles called gluons among themselves. So the proton is made up of these quarks and gluons. How do the properties of the proton reflect in those of the underlying quarks and gluons? This is the question that has not fully been answered in the last 50 years!

The Electron Ion Collider (EIC) that will replace RHIC, will address many of the still-open puzzles about protons and their constituent quarks and gluons. Instead of colliding gold ions on gold ions, it will beam electrons on gold ions. So one of RHIC's ion rings will be replaced with a new ring for cycling electrons. The EIC will use those tiny, fast-flying electrons as tiny knives for slicing open the much larger gold ions. 

It will be the first new collider built in the US since RHIC. “For at least 10 or 15 years,” says Abhay Deshpande, BNL’s associate laboratory director for nuclear and particle physics, “this will be the number one place in the world for young physicists to come.
Polar bears in the Barents Sea are staying fat despite rapid sea ice loss
Polar bears in Norway’s Svalbard archipelago are becoming fatter and healthier despite rapidly melting sea ice, as a new study shows they have adapted by foraging for land-based prey like reindeer, bird eggs, and scavenged walrus carcasses. While this behavioral flexibility offers a temporary boost in condition, experts warn this is likely a short-term, localized trend and not sustainable as the long-term habitat loss will eventually outweigh these alternative food sources. 

Scientists expected the opposite, but polar bears in the Norwegian Arctic archipelago of Svalbard have become fatter and healthier since the early 1990s, all while sea ice has steadily declined due to climate change. Polar bears rely on sea ice as a platform from which to hunt the seals that they rely on for blubber-rich meals. The bears' fat reserves provide energy and insulation and allow mothers to produce rich milk for cubs.

Researchers weighed and measured 770 adults in Svalbard between 1992 and 2019 and found that bears had become significantly fatter. The discovery, published in Scientific Reports, was particularly puzzling because of the impact of climate change in Svalbard. During the same period that this research was carried out, global temperature rise has increased the number of ice-free days per year in the region by almost 100 - at a rate of about four days each year.

“The fatter a bear is the better it is,” explained lead researcher Dr Jon Aars from the Norwegian Polar Institute. “And I would have expected to see a decline in body condition when the loss of sea ice has been so profound.”

They think that Svalbard bears have adapted to recent ice loss by eating more land-based prey, including reindeer and walruses. Walruses have been officially protected in Norway since the 1950s, after they were hunted to near extinction. That protection has boosted their numbers, and apparently provided a new source of fatty food for polar bears.

“There are a lot more walruses around for them to hunt these days,” said Aars. “It is also possible that they are able to hunt seals more efficiently.” He explained that, if seals have smaller areas of sea ice available to them, they will congregate in those smaller areas, presenting easier collective pickings for bears.

While this is unexpected good news for these Arctic predators, the researchers think it is unlikely to last. As the sea ice continues to decline, bears will have to travel further to access hunting grounds, using more energy and depleting precious fat reserves.

The charity Polar Bears International points out that Svalbard's polar bears were some of the most heavily-hunted in the world, until international protections were introduced in the 1970s. Experts think the new findings could be linked to the population recovering from that hunting pressure. That, combined with an increase in the number of walruses - and of reindeer - in recent decades, appears to have provided the bears with a temporary boost.

Elsewhere in the Arctic, climate change is having a very different effect on polar bears. There are 20 known sub-populations of polar bears across the Arctic. In Canada's Western Hudson Bay, where the most southerly and best studied bears live, a decline in the population has been directly linked to warming temperatures.

Whiteman added that that the long-term picture for polar bears was clear - they need sea ice to survive. “Ice loss ultimately means bear declines, but this study shows that the short-term picture can be very region-specific. In the long term, if ice loss continues unchecked, we know the bears will eventually disappear.”
Building blocks of life discovered in Bennu asteroid

Amino acids, the building blocks necessary for life, were previously found in samples of 4.6-billion-year-old rocks from an asteroid called Bennu, delivered to Earth in 2023 by NASA's OSIRIS-REX mission. How those amino acids—the molecules that create proteins and peptides in DNA —formed in space was a mystery. New research led by Penn State University scientists in the U.S.A. shows they could have originated in an icy-cold, radioactive environment at the dawn of Earth's solar system.

According to the researchers, who published new findings in the Proceedings of the National Academy of Sciences, some amino acids in the asteroid Bennu samples likely formed in a different way than was previously thought.

The scientists analysed a precious bit of space dust no bigger than a teaspoon. The team used custom instruments capable of measuring slight variations in the mass of atoms that could point to different isotopes (atoms with the same number of protons in their nucleus, but different number of neutrons).

In studying Bennu, the researchers focused on glycine, the simplest amino acid, a tiny two-carbon molecule that serves as one of life's basic building blocks. Amino acids link together to form proteins, which carry out nearly every biological function—from building cells to catalysing chemical reactions.

Glycine can form under a wide range of chemical conditions and it's often considered a key indicator of early pre-biotic chemistry. Finding glycine in asteroids or comets suggests that some of life's fundamental ingredients may have formed in space and were delivered to early Earth.

Previously, the main hypothesis for glycine formation was when hydrogen cyanide, ammonia, and aldehydes or ketones react in the presence of liquid water (Strecker synthesis).

The new results, however, hint that Bennu's glycine may not have formed in warm water at all, but instead in frozen ice exposed to radiation in the outer reaches of the early solar system.

For decades, scientists have examined carbon-rich meteorites like the famous Murchison meteorite, which landed in Australia in 1969, to study the amino acids inside. The Penn State team compared its results from Bennu to an analysis of amino acids from the Murchison meteorite.

The Murchison molecules seemed to form through a process that required liquid water and mild temperatures. Such conditions could have existed on the ancient parent bodies of such meteorites, conditions that also existed in early Earth.

What's a real surprise is that the amino acids in Bennu show a much different isotopic pattern than those in Murchison. The results suggest that Bennu and Murchison's parent bodies likely originated in chemically distinct regions of the solar system.

Looking forward, the results present many new mysteries for science. For example, amino acids come in two mirror-image forms, like left and right hands. Previously, it had been assumed that these pairs should have the same isotopic signature. But in Bennu, the two forms of glutamic acid show drastically different nitrogen values. It is not known why.

The scientists hope to analyse a range of different meteorites to look at their amino acids and study their diversity.
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