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The mysterious prehistoric city that has baffled scientists for years
Stars Insider
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The mysterious prehistoric city that has baffled scientists for years. In a remote region
of the western Pacific Ocean lies a stunning and spooky unsolved mystery: the ruins
of the ancient city of Nan Madol.
Located next to the eastern shore of Micronesian island Pohnpei, this once-great,
prehistoric city is comprised of nearly 100 geometrically shaped man-made stone
islands, and it’s the only ancient city built atop a coral reef.
No one is sure of the origins, nor why anyone would want to build a city far from food
and water, and yet its ruins are rife with stories and spirits. Check out the gallery for
a brief tour of the space and travel back in time.

Photos in Gallery The ruin consists of 92 artificial islets built on top of coral reefs,
which are linked by a network of canals, giving it the nickname “Venice of the
Pacific.”
"Venice of the Pacific"

Photos in Gallery "Nan Madol" means "the space in between," which references the
canals, yes, but it also calls upon the city’s history and reputation of hosting ghosts.
The meaning of the real name

Photos in Gallery Why would someone build a city in the middle of the ocean, so far
away from any other known civilization?
The million dollar question

Photos in Gallery It’s an engineering wonder, built entirely of giant basalt slabs in a
time where there was nothing close to our modern tools.
One thing is for certain

Photos in Gallery The massive basalt walls are reportedly 25 ft (7.6 m) tall and 17 ft
(5 m) thick in some places.
Impressive scale

Photos in Gallery Carbon dating indicates that some of the structures are around 900
years old, but the islets themselves date even further back to the 8th and 9th centuries
CE.
Megalithic architecture

Photos in Gallery Evidence of the earliest human activity dates back to the first or
second century BCE, according to Atlas Obscura. Little is known about the ancient
race who inhabited the area.
Humans were there earlier

Photos in Gallery The basalt stones are reported to have come from the opposite side
of Pohnpei, from a volcanic plug where magma had hardened within the vent of an
active volcano.
Where did all that basalt come from?

Photos in Gallery Modern Archaeologists have no idea how the massive stones were
moved from one side of Pohnpei to the other, then stacked so high, considering the
primitive technology that would have been available at the time.

How was it transported?

Photos in Gallery The effort required to build the megalithic structures would have
rivaled that of the Egyptian pyramids, Oddity reports, as the rocks had an estimated
total weight of 750,000 metric tons.
It rivals the work of the pyramids

Photos in Gallery
Theories of transportation
Experts have suggested that rafts may have been used to transport the huge rocks to
the reef, but there are still no theories for how they were originally moved from their
far quarries or how they became those impressive structures.

13 of 31 Photos in Gallery Why would anyone choose a location so far from
civilization, on a coral reef, to drag all of those rocks to?
The location alone is baffling

Photos in Gallery The 92 islets are very similar to each other and geometrically
shaped, but no one knows why.
The strange islets

Mythology enters
Myth filled the gap that science can’t explain, and Pohnpeian legend says the city was
constructed by twin sorcerer brothers, Olisihpa and Olo

Photos in Gallery The brothers wanted a place to build an altar so that they could
worship Nahnisohn Sahpw, the god of agriculture, which is somewhat ironic since the
islands are not fit for agriculture.
A site for worship

Photos in Gallery The legend says the brothers performed rituals and used the help of
a flying dragon to levitate the massive basalt and create the islets of Nan Madol.
How did they move the stones?

18 of 31 Photos in Gallery Olosohpa eventually became the first Saudeleur, marking
the beginning of a dynasty that went on to rule Nan Madol until about 1628.
Naturally, they ruled the city

Photos in Gallery Most Pohnpeians reportedly still believe that the ancient city was
the work of sorcery, as no other viable theory for how humans moved 750,000 metric
tons of basalt has surfaced.
When sorcery makes sense

Photos in Gallery However it came to be, it is recognized as a sacred site founded by
the Saudeleur dynasty, which was once populated by chiefs and priests, as well as
commoners to serve them. Pictured is the Saudeleur dynasty tomb.
A sacred site

Photos in Gallery The Saudeleur rulers mandated local chieftains to reside in Nan
Madol so they could monitor their activity and maintain control.
Political seat of power

Photos in Gallery While most of the islets were residential areas, some were specially
dedicated to food preparation, coconut oil production, or canoe construction, Atlas
Obscura reports.
Several uses for the islets

Photos in Gallery It’s estimated that the population of Nan Madol was more than
1,000 at a time when Pohnpei’s entire population barely reached 25,000.
It had quite a significant population

Photos in Gallery The subjugated Pohnpeians had to bring food and water to the city,
as there were no means to grow crops or collect fresh water on the reef.
No food or water

Photos in Gallery This problem may have been what led to the abandonment of this
impressive city.
A logistical problem of surviving

26 of 31 Photos in Gallery There are many tales of how the Saudeleur reign ended,
but all of them attribute it to the legendary warrior Isokelekel in the 15th century, who,
it’s said, implemented a new system of tribal chiefdom.
Contesting stories of how it ended

Photos in Gallery The mystery of the ancient city’s origins and purpose has naturally
inspired quite a few legends involving spirits and ghosts. Some are scared to visit,
while others go precisely for the spook.
It's sometimes called "the ghost city”

Photos in Gallery Howard Phillips Lovecraft was a famed American writer whose
fictional sunken city of R’lyeh, featured in his Cthulhu mythos, was apparently
inspired by Nan Madol.
Inspired H.P. Lovecraft

29 of 31 Photos in Gallery His short story mentions the real island of Pohnpei and
uses the mythology of Nan Madol in his description of "The nightmare corpse-city of
R’lyeh" which was "built in measureless eons behind history."
'Call of Cthulhu'

Photos in Gallery In 2016, Nan Madol was added to the list of UNESCO World
Heritage sites.
It's a relatively new protected site

Photos in Gallery The ruins are threatened by climate change, rising sea levels,
encroaching mangroves, and the temperamental Pacific weather, earning it a place
on the World Heritage in Danger List as well.
An Atacama Super-Quake We Never Knew About Sent Humans Into Hiding For
1,000 Years
Peter Dockrill - ScienceAlert
A gigantic tsunami-unleashing earthquake that struck northern Chile 3,800 years ago
wreaked such devastation on coastal populations, it took 1,000 years for humans to
return to the shore, scientists say.

José Pablo Domínguez/Unsplash The Atacama Desert.
The ancient super-quake would have had a magnitude of around 9.5, and was so
powerful it generated a tsunami that hurled boulders hundreds of meters inland in
New Zealand, which is thousands of miles – and an entire ocean – away.

The discovery is evidenced by uplifted land structures (aka littoral deposits) and
samples of marine rocks, shells, and sea life washed far ashore by tsunami waves into
the higher stretches of Chile's Atacama Desert. It serves as a grim warning of the
destructive potential of major tsunamigenic earthquakes that may have previously
escaped our notice.
"We found evidence of marine sediments and a lot of beasties that would have been
living quietly in the sea before being thrown inland,” says geologist and tsunami
specialist James Goff from the University of New South Wales, Australia.
"And we found all these very high up and a long way inland so it could not have been
a storm that put them there.”

ScienceAlert An Atacama Super-Quake We Never Knew About Sent Humans Into
Hiding For 1,000 Years
Tsunami deposits visible in a trench. (University of Southampton)
The research team, led by anthropologist Diego Salazar from the University of Chile,
conducted several years of research in the Atacama Desert region, which is
particularly vulnerable to megathrust earthquakes due to its proximity to the
convergence of the Nazca and South American tectonic plates, with the former being
subducted under the latter.
This phenomenon and its seismic backlash is what led to the most powerful
earthquake on record, the 1960 Valdivia earthquake in southern Chile; thousands of
years prior, it seems the same tectonic tensions led to an equally diabolical yet
undocumented precursor in the north of the country.

"It had been thought that there could not be an event of that size in the north of the
country simply because you could not get a long enough rupture,” says Goff.
"But we have now found evidence of a rupture that's about one thousand kilometers
long just off the Atacama Desert coast, and that is massive.”
In their investigations, the researchers used radiocarbon dating to get a sense of the
age of the littoral deposits, which stretch over some 600 kilometers (about 370 miles)
of Chile's coastline.
Readings from several of the deposit sites suggest the existence of a "tectonic event
that would have uplifted littoral deposits all along the study region, generated a
paleotsunami, and triggered social disruption at a regional scale,” the
researchers write in their paper.
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Collapsed stone structure. (Gabriel Easton)
At the time of the event, the people living in this part of the world were
hunter-gatherer communities. Archaeological evidence suggests the tsunami wave
generated by the quake toppled their stone structures – and not just once, but twice,
with a strong current of tsunami backwash wreaking havoc as it flowed back out to
the sea.
The effects on any people lucky enough to have survived the immediate disaster were
long-lasting, with evidence suggesting the area remained uninhabited by human
populations for as long as 1,000 years, despite people living on this stretch of
coastline for nearly 10 millennia before the crisis.
"The local population there were left with nothing,” says Goff.

"Our archaeological work found that a huge social upheaval followed as communities
moved inland beyond the reach of tsunamis.”
With time and the passing of dozens of generations, the local people's boldness (or
perhaps forgetfulness) grew, and people eventually made their way back to the ocean
about 1,000 years later.
"The abandonment of previously occupied areas and changes in the mobility patterns
and spatial arrangements of settlements and cemeteries were probably resilience
strategies developed by hunter-gatherer societies,” the researchers write.
"However, knowledge of these giant events and their consequences seems to wane
over the passage of time.”
Aside from filling the gaps in our historical understanding of this gigantic event – an
earthquake about as powerful as anything known to humanity – the research is a
cautionary note about the risks similarly powerful mega thrust quakes might pose in
the future, the researchers say.
"While this had a major impact on people in Chile, the South Pacific islands were
uninhabited when they took a pummeling from the tsunami 3,800 years ago,” Goff
says.
"But they are all well-populated now, and many are popular tourist destinations, so
when such an event occurs next time the consequences could be catastrophic unless
we learn from these findings.”
What a 3,000-year-old body reveals about the origins of the worst pandemic in
history
Nuño Domínguez - El Pais
The oldest case of the bubonic plague in Western Europe has been identified in a
body buried more than 3,300 years ago in Spain’s Basque Country.
The man’s skeleton was found in Álava province in a dolmen called El Sotillo.
The family tomb also held the remains of 12 other people, as well as a large
assortment of burial offerings including arrowheads, knives and metal axes and
1,000-year-old stone carvings.
The finding raises many questions about the origins of a disease that would go on to
cause the worst pandemic in history.

J. Fernández (EL PAÍS) Geneticist Aida Andrades (r) and archaeologist Javier
Fernández Eraso in El Sotillo dolmen in Álava.
According to a genetic analysis of a tooth from the body, the variant of the plague
that killed the victim had already developed the ability to infect fleas.
The Yersinia pestis bacterium forms a kind of ball in the mouth of the stomach of the
flea, which feeds on the blood of animals and humans. This bacterial ball causes the
flea to vomit up blood, which is infectious to any other organism that touches it.
Instead of biting its host a few times to satiate itself, the flea bites hundreds of times
because it’s crazed with hunger. It thus becomes a tiny propagator of the plague
bacteria, one that is capable of traveling hundreds or even thousands of miles.
“It’s a brilliant adaptation,” sums up Aida Andrades Valtueña, a 30-year-old
geneticist from Barcelona and the lead author of the study that will be published this
week in the Proceedings of the National Academy of Sciences (PNAS).
“The disease can be transmitted with a few bacteria, but the more bites the flea makes,
the greater its ability to spread,” she highlights.
In humans, the plague bacteria accumulate in the lymph nodes, which swell to the
point of deformity. Within 10 days, the pathogen has conquered the entire body and
produces fatal septicemia.
The study analyzed the genome of 252 individuals who lived between 5,000 and 2,000
years ago, including 17 who were killed by the plague. Researchers have compared
bacteria from this time with bacteria from the worst known plague pandemics,
including the Justinianic Plague in the 6th century and the Black Death in the 14th
century, which killed one in three Europeans.

“It is the most complete set of cases that has been gathered to date,” says Andrades,
who works at the Max Planck Institute for Evolutionary Anthropology, in Germany.
Only two other deaths from the bubonic plague have been identified from this time: a
man and a woman, aged around 35, who were buried huddled together facing each
other with clasped hands 3,800 years ago.
These bodies were found in the Russian region of Samara, which is more than 3,100
miles (5,000 kilometers) from the dolmen in Álava. But in both cases, the pathogen
already had the genetic adaptations necessary to cause the bubonic plague, in
particular the ymt gene that allows Yersinia pestis to colonize fleas.
From a genetic point of view, the bacterium found in El Sotillo is evolutionary older
than the Russian one, so there is a possibility that the bubonic plague could have
originated in the Iberian peninsula and not in Eurasia, as previously thought.
The study also reveals several cases of another variant that was not yet capable of
infecting fleas and that did not have all the virulence genes.
“This other plague is a mystery,” acknowledges Carles Lalueza-Fox, co-author of the
study and a geneticist from Spain’s national research center CSIC.
“We don’t know where it came from, how it was transmitted, or how serious it was.
The most surprising thing is that we showed that this variant coexisted with the
bubonic for about 2,000 years until it disappeared, so it had to be successful in
evolutionary terms,” he says.
About 5,000 years ago, a civilization of nomadic herders from the steppes of Eurasia
known as the Yamnaya culture spread to Western Europe, leaving their genetic mark
wherever they went and erasing that of the local community. The consequences of that
episode persist today – most Europeans carry a large part of Yamnaya genes in their
genome. It was just at this time that Europe’s population fell sharply.
It is not clear whether this was due to a violent invasion or the repopulation of
settlements that were burned for unknown reasons. One of the biggest unknowns
raised by this study is whether those migrants brought the plague with them.
“It’s a very difficult question to answer,” admits Lalueza.
“The man from El Sotillo dolmen already has the genetic mark of the Yamnaya. But it
is possible that the plague arrived before these migrants through commerce and
communication routes. It is something that also happened with the diseases that came
to America with the Spanish conquistadors. Sometimes entire towns died of measles
or other diseases of European origin,” he explains, adding that these diseases often
reached the towns before the Spaniards due to the movement of the local population.

J. Fernández Eraso (EL PAÍS)A fragment of the jaw of the man buried in El Sotillo
dolmen in Álava.
The results of the work illustrate how the pathogen changed during the 2,000 years
that the two plagues coexisted. “We see that it loses some genes and it is possible that
it is because it had already developed the ability to infect fleas, and thanks to this, it
could spread easily, whereas before it needed to maintain the ability to infect other
species,” explains Andrades.
It is very likely that this other already-extinct plague infected animals first and then
humans, as is the case with many other pandemics, including the current coronavirus,
which likely originated in bats.
“Goats and sheep suffer from the plague, but often, they don’t die from it, and
sometimes they don’t even develop symptoms. It is also possible that it was the horses
that carried the pathogen or even that the first contagions were from eating infected
animals.
One of the latest cases of bubonic plague that have been registered, in 2020, was due
to the human consumption of viscera from an infected marmot,” she says.
Three years ago, Argentine biologist Nicolás Rascován and his team found the body
of a girl who had been killed by the plague in what is now Sweden. It happened about
5,000 years ago, and the Yersinia pestis bacteria that killed her predates the two
variants analyzed in this study.
“The most significant thing about this new work is that it shows us that the plague
lineage that was not transmitted by fleas was widespread throughout Eurasia,” says
Rascován, who works at the Pasteur Institute in Paris.
“The only other pathogen that has been identified in that era is hepatitis B, which was
not fatal. On the other hand, I believe that the plague that has disappeared today must

have been very infectious and deadly; it probably caused the first great pandemic in
history. You have to remember that the plague bacteria settles mainly in the intestines
and blood. The old samples analyzed here are from the teeth, which implies levels of
bacteria in the blood that are not really compatible with a mild disease,” he explains.
The researcher also believes that there is a clear link between the arrival of the
Yamnaya culture and the plague.
“Plague cases are higher, the greater the genetic contribution of the Yamnaya,” he
says.
Another unanswered question is what is the origin of the most primitive forms of
plague. For now, the oldest cases are in Europe, but it is possible that back then the
bacterium was also present in China and other Asian countries.
The researchers believe that this matter can only be resolved by the appearance of
new genetic data from this region.
Dead rats found on an ancient shipwreck provide clues to its voyages 1,400 years
ago, says archaeologist
Bethany Dawson (bdawson@insider.com) - Business Insider

Arterra/Universal Images Group via Getty Images (L), R. Levinson (R)A black rat,
also known as a ship rat, next to the Ma'gan Michael B ship Arterra/Universal
Images Group via Getty Images (L), R. Levinson ®
Scientists from the University of Haifa, Israel, have been studying the wreck of the
Ma'agan Mikhael B ship. Bodies of dead rats aboard the ship have given researchers
clues as to where the ship came from.
Carvings on the ship also show who may have worked aboard over 1,400 years ago.
Rat skeletons found on the ancient wreck of a cargo ship that sunk off the coast of
Israel are providing valuable new historical insights, according to researchers from
the University of Haifa.

Skeletons of dead rats on the ship labeled the Ma'gan Mikhael B, dated to between
648 and 740 C.E., have helped the team learn more about the life of the vessel that
once sailed the Mediterranean.
Speaking to Insider, Sierra Harding, a zooarchaeologist on the project, said the
remains are the oldest and only direct evidence of a ship rat infestation on an ancient
shipwreck in the Mediterranean.

A. Efremov Remains of rats found aboard the Ma'gan Michael B ship A. Efremov
She explained some of the remains are of black rats, a species that traveled with
traders to the Middle East from South Asia and India more than 2,000 years ago.
However, using dental morphology, they discovered that other rats were "exotic to the
area." Preliminary findings show that they could have originated from Tunisia or
Corsica in the central Mediterranean.
"If it's confirmed that some of these rats were actually from as far away as the central
Mediterranean islands –what this really means is that there was a lot more
communication, shipping, exchange, and trade happening during this period that is
primarily depicted as just army and naval battles," she said.
Clues to the ship's diverse crew
An impressive array of preserved artifacts discovered on the sunken ship has helped
fill in the picture of life aboard the ancient trading vessel.
A 2020 preliminary report from the University of Haifa team found "the largest
maritime cargo assemblage of Byzantine and Early Islamic ceramics discovered
along the Israeli coast to date.”
It revealed the 82-foot-long vessel had a cargo of walnuts from Turkey and sauce
made from fish from the Sea of Galilee.

The study also provides clues to the ship's diverse crew, with Christian crosses,
Muslim blessings (for example, the word "Bismillah,” meaning in the name of God),
and Greek and Arabic letters carved into the walls, Harding told Insider.
No human remains have been found aboard the wreck, indicating the crew made it
ashore when the ship ran aground a short distance from the coast.

R. Levinson An aerial view of the excavation on the Ma'gan Michael B ship R.
Levinson
When the ship sunk off the coast of Israel, it was immediately covered with up to
seven feet of sand, helping to preserve its secrets, said Harding.
The study is being led by an international team of researchers, including Harding, Dr.
Ardern Hulme-Beaman from the University of Liverpool, Dr. Nimrod Marom from the
University of Haifa, and Professor Deborah Cvikel from the University of Haifa is the
Principal Investigator on the study.

There Are 7 Chilling Conspiracy Theories About the Bermuda Triangle
Ashley Stimpson - Popular Mechanics

VICTOR HABBICK VISIONS - Getty Images From the supernatural to the
super-ridiculous, these tales involve wormholes, malfunctioning compasses, and even
Atlantis.
The Bermuda Triangle, located in the South Atlantic between Florida, Puerto Rico,
and Bermuda, is thought to be an epicenter of shipwrecks and plane crashes.
Theories behind the rash of tragedies run the gamut from supernatural causes,
like aliens and time warps, to extreme weather events like waterspouts and rogue
waves.
According to the U.S. Coast Guard and NOAA, there is no evidence that ships or
planes disappear more frequently in the Bermuda Triangle than they do anywhere
else in the world.
Fourteen men in five torpedo bombers. Thirty-one passengers aboard a commercial
flight. A U.S. naval ship carrying 306 men. All are victims of the so-called “Bermuda
Triangle” (see sidebar), an area of the South Atlantic bounded by Miami, Florida;
San Juan, Puerto Rico; and the island of Bermuda.
The first mention of the Bermuda Triangle—sometimes called the Devil’s
Triangle—came in 1964, when a writer named Vincent Gaddis cataloged the many
catastrophes that had taken place there since the late 1800s in a pulp magazine
called Argosy.
Ten years later, paranormal enthusiast Charles Berlitz released a best-selling
book about it, aptly named The Bermuda Triangle, which went on to sell more than 14
million copies.
Since then, the Bermuda Triangle has taken up permanent residence in our collective
imagination, growing to become a term synonymous with mysterious disappearances
and tragedies. Today, there are more conspiracy theories about the Bermuda
Triangle than there are ships in the sea; here are seven of the most common.
Atlantis

It was Charles Berlitz himself who forwarded the idea that the lost city of Atlantis was
somehow responsible for the shipwrecks and plane crashes in the Bermuda Triangle.
Since then, others have piled on to this theory, arguing that technology developed by
Atlanteans—including crystal energies—is still active on the seafloor, causing
mechanical malfunctions in the boats and planes above. The biggest flaw in this
theory, of course, is that Atlantis isn’t real.
Rogue Waves
A rogue wave is an unusually large and unpredictable swell of water, typically twice
as tall as the waves around it. A few years ago, scientists at the University of
Southampton in England claimed that the waters of the Bermuda Triangle were
especially ripe for rogue waves due to storms moving in from all sides. Some of
the waves, the researchers posited, could reach 100 feet in height. While the scientists’
work garnered a ton of attention, it couldn’t explain what would cause an airplane to
crash in the Bermuda Triangle.
Magnetic Forces
The Bermuda Triangle is one of two places on Earth where a compass will point to
true north instead of magnetic north. While true north is the fixed point where lines of
longitude converge on a map, magnetic north is constantly shifting; it’s the point on
Earth’s surface where its magnetic field points directly downward. The difference
between the two is called “declination,” and all trained ship and airplane pilots know
to account for it when charting their course.
So, the conspiracy theory that compass malfunctions are behind the Triangle’s grisly
history is easily debunked. First of all, it assumes that many experienced pilots were
simply unaware of magnetic declination. Second, it can’t explain the many, many
boats and planes that pass through the area without incident.
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When the USS Cyclops—and the 306 men aboard—went missing sometime after
March 4, 1918, it was the largest single loss of life in the history of the U.S. Navy not
related to combat.
At nearly 550 feet long, Cyclops was one of the Navy’s largest ships. Carrying a load
of manganese ore and en route to Baltimore, the last message from the ship read,
“weather fair, all well.”

Photo Quest - Getty Images
On December 5, 1945, a training flight of five torpedo bombers carrying 14 men took

off from Fort Lauderdale, Florida for a routine patrol mission over the Atlantic
Ocean. An hour-and-a-half into the flight, Lt. Charles Carroll Taylor radioed the
control tower: “We are not sure of our position. We can’t be sure where we are.”
An hour later, all communication with the bombers was lost. Within moments, a
Martin Mariner flying boat with 13 men aboard was sent on a search-and-rescue
mission.

Twenty minutes after take-off, the control tower lost contact with the Mariner, too.
Despite a massive search by air and sea, the 27 men and their planes were never
found.

Photo Quest - Getty Images
On December 28, 1948, a DC-3 passenger plane embarked on a pre-dawn flight from
San Juan, Puerto Rico to Miami, Florida—a journey of about 1,000 miles.
The captain of the plane told the control tower in Miami that the 31 passengers
aboard were singing Christmas carols to begin the flight.
A few hours later, the captain radioed again to say the plane was approaching the
airport. It was the last communication the DC-3 would send. Forty-eight Coast Guard,
Air Force, and Navy vessels turned up no trace of the doomed flight.
Aliens
No surprises here: where there are conspiracy theorists, there are usually UFOs. In
this case, the story goes that aliens use the Bermuda Triangle as a portal to our
planet. There, they gather the people and technology they need to conduct their
research on our species. This theory explains why many of the ships and planes that
go down in the Bermuda Triangle are never recovered.
Methane Bubbles
In 2016, a group of researchers from The Arctic University of Norway announced that
they had discovered massive, half-mile craters at the bottom of the Barents Sea off the
coast of Norway. The craters, they hypothesized, were caused by sudden explosions of
deep, underwater deposits of methane.
Lots of conspiracy theorists glommed onto the idea, arguing the phenomenon might
be responsible for shipwrecks in the Bermuda Triangle. However, just a few months
later, the researchers themselves burst that bubble, as it were.
“We are not making any links to the Bermuda Triangle,” they said in a 2016
statement published by the Centre for Arctic Gas Hydrate, Environment, and Climate,
a coalition of scientists that investigate Arctic marine geology.
Wormholes

Could the Bermuda Triangle be a portal to another space and time? A pilot by the
name of Bruce Gernon says it is.
“I didn’t believe in time travel or teleportation until it happened to me,” Gernon says.
The pilot alleges that a “fog surrounded my craft and I leaped ahead 100 miles.”
Don’t believe it? Luckily, Gernon “documented what happened and memorized every
detail of that flight,” publishing a book about his experience in 2017.
Waterspouts
According to NASA, waterspouts are spinning columns of moist air that form over
warm water. Akin to a tornado in the ocean, waterspouts can feature wind speeds of
up to 125 miles per hour.
Because the Atlantic Ocean off the coast of Florida is one of the most active areas in
the world for this severe weather phenomenon, some have posited that they could be
responsible for Bermuda Triangle disasters.
While unproven, this theory may be the closest to the truth, as the United States Coast
Guard and the National Oceanic and Atmospheric Administration have both stated
that any mishaps in the area were likely caused by bad weather and inexperienced
navigators.
At the same time, both agencies asserted that there’s nothing that special about the
Bermuda Triangle at all:
“The ocean has always been a mysterious place to humans, and when foul weather or
poor navigation is involved, it can be a very deadly place. This is true all over the
world. There is no evidence that mysterious disappearances occur with any greater
frequency in the Bermuda Triangle than in any other large, well-traveled area of
the ocean.”
Lost 700-year-old ship found beneath street by construction workers
Metro

This 13th-century ship was discovered barely five feet beneath an Estonian street
after being lost 700 years ago. Construction workers building offices in Tallinn were
brought to a halt when the rare 80ft-long vessel was stumbled upon.

It’s believed to be a Hanseatic cog once owned by the Hanseatic League, a powerful
merchant alliance spanning several European nations. Here's what it looks like
now…

The ship is in good condition compared to its renowned cousin the Bremen Cog. The
whole area used to be undersea, with the ship sinking close to the Härjapea river
mouth. Surviving vessels belonging to the confederation are few and far between, with
the most famous example being the Bremen Cog, discovered in Germany in 1962. But
the new discovery is said to be 82 years older and in even better condition. Dated to
1298, it was built with 24-metre long massive oak logs and sealed with animal hair
and tar (Picture: Mihkel Tammet/Pen News)

Fragments of medieval leather shoes, tools and wool material used for packing have
been located - but experts hope to find even more as excavation continues. Another
historic wreck was found 50 meters away in 2008, leading to construction workers
being warned there could be another close-by (Picture: Mihkel Tammet/Pen News)

Archaeologist Mihkel Tammet, who was called in to supervise, said: '800 years ago
we had almost two meters of water here. There were probably shallower underwater
sand ridges which were hard to map because they changed their shape and location
because of ice drifts and storms. Our ship was found on one of these ridges under the
sediments. It sank close to the Härjapea river mouth’ (Picture: Getty Images)

During the peak of its power, the Hanseatic League had a virtual monopoly over
maritime trade in the North and Baltic seas. It went to war with Denmark to protect
its interests, sacked Copenhagen and forced King Valdemar IV to give up 15% of
profits from Danish trade with a humiliating peace treaty. The Hanseatic cog was the
ship of choice as it had lots of cargo space, a flat bottom for accessing shallow waters
and needed fewer men to operate it (Picture: Mihkel Tammet/Pen News)

Ragnar Nurk, an archaeologist with the Tallinn city government, has revealed the
ship cannot be moved in one part due to its size and the restricted conditions of
construction. 'There are two main options currently: it will go to the maritime
museum or to the wreck preservation area in Tallinn Bay near Naissaar Island', he
said. It’s predicted the discovery will push back the completion of the new office
building by two months (Picture: Mihkel Tammet/Pen News)

Viking ship discovered 30ft underground in Norway using RADAR
Michael Havis & Ryan Morrison (MailOnline) - Daily Mail
A long-lost Viking burial ship discovered 30ft underground may be the grave of a
high-status individual, archaeologists believe.
The discovery was made as part of archeological work on a site that could form part
of the route for the proposed E39 highway, near Øyesletta, western Norway.
The team used ground-penetrating radar to make the discovery, with the work led
by the Norwegian Institute for Cultural Heritage Research (NIKU) based in Oslo.
Nothing is known about the person buried in the boat, but as that type of burial was
reserved for the most important people in the community, they were likely very of high
status, according to the team, led by archaeologist Jani Causevic.
'Boats were an expensive thing back in the day,’ he said, adding 'whoever is buried
there was probably someone important, and they wanted to signify that by giving them
a rich burial. Usually people of high status would be given a boat burial.’
The boat, 30ft long with seating for six men, was discovered alongside several smaller
burial mounds in an active Viking community 1,500 and 2,000 years ago.

Daily Mail A lost ship marking the resting place of an important Viking has been
unearthed in the path of a planned highway

Daily Mail The boat appears to be a six-row of up to 30ft with a burial chamber. It
was found 30ft underground.
While boat graves are a known phenomenon in Viking history, most contain smaller
vessels than the one found by Mr Causevic, according to NIKU.

The newly-discovered boat is nearly 30ft (9m) long with seating for six men – big
enough to bury more than one person.
'This is incredibly exciting,' said Mr Causevic.
'Not just to find such a discovery, but also to see how the use of georadar gives us the
opportunity to explore and document cultural history through new and exciting
methods.’

Daily Mail The discovery was made as part of archeological work on a site that could
form part of the route for the proposed E39 highway, near Øyesletta, western Norway
Øyesletta, and the surrounding municipality of Kvinesdal, were already known to be
burial grounds, but this is the first time a boat grave has been found there.
The grave has not yet been excavated and what treasures remain inside is still
unknown.
'It is yet unclear what will happen to the boat,’ said Causevic.
'If the road construction passes through, it will be excavated, but if they choose a
different route, then the burials will most likely just be left alone.’

Daily Mail The team used ground penetrating radar to make the discovery, with the
work led by the Norwegian Institute for Cultural Heritage Research (NIKU) based in
Oslo. Pictured: a burial boat unearthed in 1904 - designed to give an example of what
it might look like.

Pictured: the ground-penetrating radar machine used to uncover the boat.
Daily Mail Nothing is known about the person buried in the boat, but as that type of
burial was reserved for the most important people in the community, they were likely
very important.

Boat graves are associated with the late iron age – which ended in 800 AD in
Scandinavia – as well as the subsequent Viking age, from 793–1066 AD.
NIKU said these large boats represented some of the most richly-equipped Viking
tombs and were the preserve of the most elite in a community.
The boat graves represent a special burial custom in many coastal settlements, both
in and outside Norway's borders.

Daily Mail Jani Causevic and colleagues discovered the ship using radar.
'Boats were an expensive thing back in the day,' he said, adding 'whoever is buried
there was probably someone important, and they wanted to signify that by giving them
a rich burial. Usually people of high status would be given a boat burial'

Daily Mail The boat, 30ft long with seating for six men, was discovered alongside
several smaller burial mounds in an area active 1,500 and 2,000 years ago.
Nils Ole Sandet, project manager with the local government, said: 'That the project
has managed to produce knowledge that we thought was lost is very exciting.
'This means that we can understand and convey better stories about society and the
use of Øyesletta in the Iron Age.’
Project manager Manuel Gabler has researched method development in georadar
surveys, and is very pleased that this project is yielding results.
'We have many years of experience with large-scale archaeological geophysics in
different parts of Norway,’ he said, adding this is the 'first time that we systematically
use the method in connection with the "Archeology in new ways” project.’
'That is why I think it is great fun to not only test and demonstrate how the method
can be used practically in the registration process, but also contribute with such an
exciting discovery,' he added.
THE VIKING AGE LASTED FROM AROUND 700–1110 AD
The Viking age in European history was from about 700 to 1100 AD.
During this period many Vikings left their homelands in Scandinavia and travelled by
longboat to other countries, like Britain and Ireland.
When the people of Britain first saw the Viking longboats they came down to the
shore to welcome them. However, the Vikings fought the local people, stealing from
churches and burning buildings to the ground.
The people of Britain called the invaders 'Danes’, but they came from Norway and
Sweden as well as Denmark.

The name 'Viking’ comes from a language called 'Old Norse’ and means ‘a pirate
raid’.
The first Viking raid recorded in the Anglo-Saxon Chronicle was around 787 AD.
It was the start of a fierce struggle between the Anglo-Saxons and the Vikings.

The Moon May Have Been Covertly Siphoning Earth's Water For Billions of Years
David Nield - The ScienceAlert
There are water molecules and ice up on the Moon, so how did they get there?
Asteroid and comet collisions are likely to have produced some of it, but a new study
suggests another source of lunar water: the Earth's atmosphere.

Toni Faint/Moment/Getty Images The Moon May Have Been Covertly Siphoning
Earth's Water For Billions of Years
Hydrogen and oxygen ions escaping from our planet's upper atmosphere and then
combining on the Moon could have created as much as 3,500 cubic kilometers (840
cubic miles) of surface permafrost or subsurface liquid water, scientists say.
The thinking is that hydrogen and oxygen ions are driven into the lunar surface as the
Moon passes through the tail of the Earth's magnetosphere (the teardrop-shaped
bubble around Earth affected by its magnetic field). That occurs five days in every
lunar month.
Because of the Sun's solar wind pushing against this bubble, some of Earth's magnetic
field lines are broken: only tethered to the planet at one end.
When the Moon interferes with the tail of Earth's magnetosphere, some of these
broken connections get fixed, which leads to hydrogen and oxygen ions that had
previously escaped Earth's atmosphere suddenly rushing back towards it.
"It is like the Moon is in the shower – a shower of water ions coming back to Earth,
falling on the Moon's surface," says geophysicist Gunther Kletetschka from the
University of Alaska Fairbanks.
There's no Moon magnetosphere, so as the ions smack into the lunar surface,
permafrost is created, the researchers suggest. Some of that frost, through a variety of
geological processes, could be driven below the surface and turned into liquid water.

The suggestion by the researchers is that there's been a slow accumulation of these
ions over the billions of years since the Late Heavy Bombardment, that period of time
when the early Earth and Moon were peppered with heavy impacts from other
celestial bodies hurtling through space.
Gravitational data from NASA's Lunar Reconnaissance Orbiter was used to look
closely at the Moon's polar regions and several major craters. The team spotted
anomalies that could indicate rock fractures capable of trapping permafrost.
"Crater impacts, forming structural extensions and fractures, allow suitable pore
space networks for hosting large subsurface liquid water reservoirs," write the
researchers in their published paper.
"Back of envelope calculations suggested several thousands of cubic kilometers of
water phase may have accumulated this way into the subsurface of the Moon over the
past 3.5 billions of years.”

ScienceAlert The Moon May Have Been Covertly Siphoning Earth's Water For
Billions of Years. The distribution of surface ice at the Moon's south pole, left, and
north pole, right. (NASA)
While it's likely that the water on the Moon comes from several sources – including
hydrogen and oxygen reactions triggered by solar winds, scientists think – a lot of it
may well have arrived through this method.
The predicted accumulation would be enough to fill Lake Huron in North America.
The cover provided by craters and rock fractures would then give the necessary cover
to prevent the water from evaporating back out into space.
NASA is keen to set up a long-term human presence on the Moon, and for that to
happen there needs to be a suitable lunar station with a nearby water source. This
latest research could help experts to decide where to put that station.
"As NASA's Artemis team plans to build a base camp on the Moon's south pole, the
water ions that originated many eons ago on Earth can be used in the astronauts' life
support system,” says Kletetschka.
*** The research has been published in Scientific Reports.

Dargavs Village: meet the eerie City of the Dead located in Russia
Stars Insider
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Dargavs Village: meet the eerie City of the Dead located in Russia
The huts that dot the grassy hillside look like they belong in a forgotten medieval
village somewhere. But when observed closely, it's clear that there's no soul around...
at least no living one. This eerie, ancient burial site in southern Russia is a place of
death and remembrance, filled with mystery and lore.

Mysterious cemetery
Tucked away in a desolate corner of the Caucasus Mountains, the necropolis on the
edge of the village of Dargavs is one of Russia’s most mysterious sites.

Crypts
The cemetery, which overlooks the Fiagdon River valley stretching 17 km, contains
about 100 ancient stone crypts that date back about 500 years.

Date
Nobody can say for sure when the oldest crypt is from. Some say it dates back to the
16th century, while other sources contend the earliest crypts are from the 12th
century.

Location
The village lies within the Republic of North Ossetia-Alania in southern Russia. In the
7th century, the region was settled by Nomadic Alans, a group of people of Iranian
origin.

People
After being nearly decimated by Mongols and Tartars during several invasions
throughout the Middle Ages, most of the remaining locals converted to Christianity
and became known as Ossetians.

Burial
In those dwellings, the ancestors of the Ossetians that lived in the valley buried their
loved ones along with their belongings.

Visit, if you dare
The place has remained desolate for two reasons. First because it is located three
hours away from anywhere, and the car journey involves following narrow roads
through windy, uneven terrain.

Visit, if you dare
Secondly, locals have long believed that those who entered the burial site would not
return.

Family crypt
Each crypt is believed to have been designated to a family or clan, where all members
were buried. Skulls and bones can still be seen inside.

Lonely death
Upon sensing the end was near, the last member of a family would reportedly go in
his family crypt and wait for death to strike.

Mysterious boat people
Boat-like structures have been found in some of the crypts and even an oar is said to
have been found there.

Mysterious boats
No one knows why the wooden structures were placed in the crypts since there were
no navigable bodies of water around.

Mysterious boats
But one theory contends that the local people believed the dead had to cross a river to
reach Heaven, similar to beliefs of ancient Egypt and Mesopotamia.

Wells of Heaven
Additionally, wells exist in front of the crypts. Local legends say that after burying
their loved ones, the Ossetians would drop a coin in the well. If the coin hit a stone at
the bottom, that meant the resting soul had reached Heaven

Kidnapped maiden
Another legend says that a group of warriors brought a kidnapped girl from a
different land to the site, but their plan backfired.

Kidnapped maiden
When the group of men couldn't decide who owned the maiden, they killed her, the
legend says. The gods punished the highlanders for their crime, submitting them to a
long, painful death in the mausoleums.

Origins
Despite the many tales, historians believe that the dwellings were built during a
plague outbreak between the 16th and 18th centuries that swept the village.

Quarantine
The crypts were necessary to quarantine those affected. The sick reportedly
volunteered to be quarantined in the hut-like structures to prevent the spread of the
disease. They were given food and water by sympathetic locals.

Architecture
The crypts were built in ancient Nakh style, according to the Vintage News. The
larger mausoleums feature ridged curved roofs and a pointed peak at the top. The
walls are made of stone blocks likely mortared with limestone. The smaller ones
feature a flat roof.

Watchtower
At the back of the complex, a tower stands high above the site, reportedly built to
watch over the resting souls.

Height
The tallest crypts can reach two to four stories high.

Tourism
Though the road there is uncomfortable and relatively unsafe, the journey can be
done by car.

Once there
The place offers plenty of exploring opportunities. Visitors can climb to the top of the
watchtower and explore some of the crypts, though many are permanently closed shut.
But visitors can peak at the eerie skeletons that remain inside the ones that are
still open.

Keep in mind
It’s important to note that the Republic of North Ossetia-Alania is contested territory
and, as such, has been the target of terrorist activities in recent years. So caution
must be exercised.

Hubble Space Telescope Just Uncovered A Fascinating Discovery
Georgina Torbet - SlashGear

NASA/ESA/Leah Hustak
When a star approaches the end of its life and runs out of fuel, it detonates in an
enormous explosion called a supernova. These events are dramatic and destructive;
they can obliterate nearby stars and would render a planet like Earth uninhabitable if
one happened nearby (via ESO).

However, the Hubble Space Telescope has recently been studying a tough star that
has survived its companion star going supernova, and the data collected could help
astronomers learn about how stars evolve and die.
Researchers were looking out for a supernova because they wanted to know what
happens to a star's outermost layer, which is composed of hydrogen, during an event
like this.
Sometimes, after a supernova, there is no evidence of hydrogen at all, which makes
researchers wonder what happened to it. To answer that, the group used Hubble to
look for examples of these "stripped” supernovae.
They found what they were looking for in the 2013ge, which used to be a binary
system before one star went supernova and left a companion star behind following the
blast.
"This was the moment we had been waiting for, finally seeing the evidence for a
binary system progenitor of a fully stripped supernova," said the lead author of
the study, Ori Fox of the Space Telescope Science Institute (via Hubble). "The goal is
to move this area of study from theory to working with data and seeing what these
systems really look like.”
A Hydrogen Mystery Solved

NASA/ESA/Ori Fox/Joseph De Pasquale SN 2013ge in NGC 3287
When astronomers first observed supernova 2013ge, all they saw for several years
was bright ultraviolet light from the explosion. But after time, the light began to dim
and another source of ultraviolet light became visible: the companion star.
By studying it, the researchers could test the theory that this star had siphoned the
hydrogen off its companion before it went supernova. This was something that had
been theorized to happen but had never been observed before.
"In recent years many different lines of evidence have told us that stripped
supernovae are likely formed in binaries, but we had yet to actually see the

companion,” said another of the researchers, Maria Drout of the University of
Toronto.
"So much of studying cosmic explosions is like forensic science — searching for clues
and seeing what theories match. Thanks to Hubble, we are able to see this directly."
Another unusual aspect of this supernova was that it showed two peaks in brightness,
one after the other, rather than the usual one. The researchers think this is because
the first peak was when the first star exploded, and the second peak is when the
shock-wave hit the companion star and jostled it. Despite being hit by this huge
shock-wave, the companion star survived.
However, the companion star will likely end up sharing its partner's fate and going
supernova itself eventually. Then there will be a pair of black holes or neutron stars
and depending on how close the two remnants of the stars are, they could either orbit
each other or one could be flung out into the depths of space.

Genes of a Lost South American People Point to an Unexpected History
Mike McRae - ScienceAlert
In spite of its location midway down the eastern seaboard of the continent of South
America, Uruguay's brief history is a blur of European conflict, shaped by the
colonial interests of Spanish, British, and Portuguese powers.

fpdress/iStock /Getty Images Plus Genes of a Lost South American People Point to an
Unexpected History
What is starkly missing are voices from prehistory, of indigenous cultures that called
the land's rolling hills and temperate plains home for thousands of years.
Echoes of that lost past are finally being heard thanks to the efforts of researchers
from the University of the Republic, Montevideo, in Uruguay, and Emory University
and Florida Atlantic University in the US.
Their investigation of the remains of two individuals who lived long before
Christopher Columbus's famous trans-Atlantic voyage has revealed surprising
connections between populations across the Americas. What's more, the findings

challenge theories that suggest South America's indigenous people all trace from a
single migration.
"This contributes to the idea of South America being a place where multi-regional
diversity existed, instead of the monolithic idea of a single Native American race
across North and South America,” says Emory University anthropologist, John
Lindo.
Both sets of remains were uncovered in a 2,000-year-old archaeologist dig site in
Rocha, a coastal city in southeastern Uruguay. One, with two X chromosomes, was
estimated to be around 1,400 years old. The other's sex was harder to pin down but
appeared to have lived around 650 years ago.
Though separated by centuries, the genetics of each contributed to a larger story of a
complex ancestry that connected indigenous Uruguayans with genomes uncovered
from ancient Panama – the stretch of land linking South America with the continent to
the north – and eastern Brazil.
Following the genetics trail backward through time, the findings could reflect a
migration path down from the north, or even a later return migration from the south.
Surprisingly, the couple's genomes didn't appear to be closely related to modern-day
Indigenous Amazonian populations.
A most likely explanation for this pattern is a separation of ancestries among South
America's spread of indigenous populations.
"It runs counter to the theory of a single migration that split at the foot of the
Andes," says Lindo.
Settling the debate once and for all will take a lot more evidence collected from a far
wider range of sources, a challenge made all the more difficult by South America's
climate.
Unlike Europe, the damp, warm conditions across much of the continent make short
work of any DNA nestled inside the bones of the dead.
"If you're of European descent, you can have your DNA sequenced and use that
information to pinpoint where your ancestors are from down to specific villages,"
says Lindo.
"If you are descended from people indigenous to the Americas you may be able to
learn that some chunk of your genome is Native American, but it's unlikely that you
can trace a direct lineage because there are not enough ancient DNA references
available."
Significantly, the loss and displacement of indigenous populations through genocide
and slavery also makes the task of tracing the human story prior to the European
invasion all the more challenging.
In the case of Uruguay, the final chapter of an ethnic past closed in 1831, when a
diverse group of indigenous people broadly identified as the Charrúa met their end at
the hands of the state.

By the banks of Salsipuedes Creek, dozens lost their lives, while hundreds were taken
into slavery.
Uruguay has lacked an ethnic presence ever since. Though a whisper of DNA hardly
makes up for centuries of silence, it's a solid place to start in learning more about
how Uruguay's indigenous populations fit into a broader picture.
"Through these first whole genome sequences of the Indigenous people of the region
before the arrival of Europeans, we were able to reconstruct at least a small part of
their genetic prehistory," Lindo says.

Inca Children Chosen For Sacrifice Were Given Hallucinogenic Drugs For a
Simple Reason
Mike McRae - ScienceAlert
For more than 500 years, the mummified remains of several small children frozen
high on a volcano in Southern Peru kept a secret record of their final days.

Apollo/Wikimedia Commons/CC BY 2.0Pot of ayahuasca brewing.
Since the mummies' discovery in the 1990s, researchers worked to unlock ancient
children's pasts, unraveling a shocking tale that ends in human sacrifice.
Now a new finding by an international team of researchers adds fresh details to their
fate, uncovering traces of material in their hair and nails suggestive of high doses of a
psychedelic substance.
Taken in context with historical knowledge of ancient Inca culture, it's possible – even
likely – ill-fated victims of what's now known as a capacocha ritual were intoxicated
with stimulants, antidepressants, and sometimes alcohol as they knowingly faced
certain death.
While it's difficult to know the exact emotions the children might have experienced,
whether they were proud, touched with anxiety, or confused and scared, the
researchers speculate the use of hallucinogens might have been used to ease the
depressive states of the children.

The remains at the center of this latest study were among a small number of mummies
uncovered by US explorer Johan Reinhard and Peruvian archaeologist José Antonio
Chávez on their expeditions up the Ampato volcano in the Andes in 1995.
It wasn't until 2019 that the bodies, along with a third found on the same plateau,
would be subject to a rigorous bio-archaeological examination that concluded two
were most likely young males, and the third a female.
All three, however, were just 6 or 7 years of age.
One showed signs of malformation in an opening of one of his neck bones, putting
him at risk of headaches, sudden loss of consciousness, and even blindness.
Similar remains have been found in various states of preservation all over what was
once the domain of the Inca Empire, all evidence of widespread ritualized killings in
order to appease or appeal to deities for help and favor.
Most seemed to be from wealthy families, chosen as representatives to act as
emissaries. After being led to a place high in the mountains in a journey that could
take days, or even months, their end came in any number of ways. Some violent. Some
less traumatically, claimed by the extreme cold.
Signs of drug use among the remains were found previously in a handful of remains,
specifically pointing to the consumption of coca leaves and alcohol.
Coca leaves have been chewed for thousands of years to reduce hunger and stimulate
the nervous system, which wouldn't be out of place for even children embarking on an
arduous trek into the mountains.
In some cases, children were found with the leaves still in their mouths, with signs of
having consumed them with alcohol in high quantities in the moments leading up to
their death.
Yet this more recent finding of metabolites associated with the consumption of a
psychedelic brew made from ayahuasca (Banisteriopsis caapi) is strongly suggestive
of a ritual intended more to calm than stimulate.
The researchers used mass spectrometry to identify the presence of coca alkaloids
and metabolites, as well as harmaline, and harmine in the hair nails of the two
Ampato mummies.
Harmaline and harmine are formed out of compounds present in B. caapi, which is
typically mixed with other materials to create a brew that induces vomiting, diarrhea,
and – significantly – vivid, intense hallucinations.
With tests of the tryptamine N, N-DMT that creates hallucinations coming up negative,
it's hard to say with confidence if any concoction the children consumed produced
such an effect, let alone strong ones.
There was also no evidence of alcohol being consumed, or at least it was taken too
late to show up in their hair and nails.

This leaves open the possibility the ayahusca wasn't intended to produce strong
visions, but to simply reduce their depression and anxiety.
Pulling together scraps of evidence noted by Spanish colonizers or left in archeology
and combining it with artifacts left in the anatomy and biochemistry of mummies
preserved in the dry cold of the mountains, we're left with a chilling tale.
Stimulated and stupefied, tired and far from home and loved ones, countless esteemed
Inca children marched to their deaths, trusting they would leave the world a better
place.
They've waited a long time to tell their story. At long last, we're listening.

The 2 Billion Year Old Nuclear Reactor That Exists In Africa
Rebecca Beamer - Grunge
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When we generally think of nuclear reactors, we think of the ones created by humans.
They're anthropogenic and technically artificial, designed and manufactured
specifically to slow the process of nuclear fission, producing energy as an alternative
to coal power (via the U.S. Office of Nuclear Energy).
But surprisingly, nuclear reactors aren't solely human-made. So far, only one
naturally occurring nuclear reactor has ever been discovered as of this writing, but
the keywords here are "naturally occurring.” Located in Gabon, Africa, this natural
reactor has puzzled scientists and appears to have been created under a unique set of
circumstances unlikely to be replicated anywhere else on Earth.
One of the main concerns with nuclear reactors is the harmful, radioactive waste they
produce. While nuclear energy is often cleaner than coal burning, the waste produced
from it remains radioactive for millions of years. According to the Environmental

Protection Agency, being able to safely store nuclear waste is one of the most
troubling things that nuclear scientists must face.
Studying this unique formation has led researchers to a greater understanding of
nuclear fission and possible techniques that could be used to find ways to safely store
nuclear waste in the near future.
In 1972, Scientists Made A Startling Discovery
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In 1972, French scientists took samples of uranium ore from a mine located in the
central African country of Gabon, in order to test its uranium contents, as Scientific
American noted in a 2011 write-up of what eventually ensued.
For the uninitiated, uranium ore is a naturally radioactive material comprised of
three different forms of the element's isotopes -- the most common being uranium-238,
the rarest being uranium-234, and the last, uranium-235, being uniquely fascinating.
On its own, uranium-235 is especially of interest to nuclear scientists because of its
ability to sustain nuclear chain reactions, which can subsequently create enough
"explosive potential” for things like nuclear bombs, per Live Science.
The resulting decay of a nuclear chain reaction by way of the isotope can also create
a reaction by the three neutrons uranium-235 emits during this process -- one which
nuclear scientists can use as an alternative, cleaner power source to more pollutant
ones like coal-burning.
All in all, this process was previously thought to be only possible by way of a
technically synthetic (or human-made) process. So when scientists in 1972 found a
clear variance in depletion levels in the uranium ore isotope collected from the mine
found in the region of Oklo, Gabon, it seemed to signal one thing: It laid bare the
possibility that a nuclear reactor could organically occur in nature, per Scientific
American.

Scientists Realized The Uranium Had Some Huge Abnormalities
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When the French scientists began to examine the uranium samples mined in
Gabon, they expected to find around 0.72% of uranium-235 in the ore.
As Scientific American pointed out, this percentage is the same found in other samples
collected from places around the globe, as well as from the Earth's moon and from
studied pieces of meteorite. Instead, the sample contained 0.717% of uranium-235.
For many this 0.003% discrepancy would seem insignificant -- but as Scientific
American explained, this was hardly the case. It signaled a total of 440 pounds of
missing uranium-235 from the Gabon mine.
So how did this happen? And what could have caused it?
Thanks to prior research about the process of the isotope's decay, the scientists in
1972 put together that the missing percentage had undergone nuclear fission, per
Scientific American.
This was the first (and as of this writing, only) discovery of a naturally created
nuclear reactor. After combing the mines for other possible reactors, 16 were
unearthed, and the area and its scientific treasures were named the Oklo-reactor.
(Unfortunately, as Scientific American noted, all 16 were eventually destroyed by
mining.) However, the question remained: How was this naturally occurring nuclear
reactor created?
Area Conditions Led To A Nuclear Fission Process
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As Forbes wrote in 2018, scientists believed (and, by all appearances, still believe)
that the area around the Oklo-reactor created the perfect conditions for nuclear
fission to naturally occur billions of years ago. Two main factors contributed to this.
One was the way the rocks in the area weathered, per Forbes. This subsequently
allowed the uranium in the mine to concentrate to such a degree that it could start a
nuclear chain reaction organically. While the uranium ore would have originally
been spread out in the sediments in the area, this weathering would have caused
lighter sediments to be swept away, leading to more uranium ore in the same exact
place.
The second condition that allowed for a sustained natural nuclear reaction was
natural groundwater in the area which trickled through the mine's faults and cracks.
This, essentially, created a cooling area, or "coolant," that combated any heat caused
by the nuclear reactions in the ore. This allowed the Oklo-reactor to sustain a slow
and stable nuclear fission reaction.
According to Scientific American, if it weren't for these two conditions, the uranium
ore might never have decayed in the first place, would have done so too quickly, or
would never have been detectable by the scientists who discovered it in 1972.
The Natural Reactor Has Been Around For Billions Of Years
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As Forbes noted in their own coverage of the Oklo-reactor, scientists dated its
formation back to roughly 2 billion years ago. This time-frame made sense due to an
admixture of factors.
Per Scientific American, the increase of oxygen in the Earth's atmosphere allowed for
the uranium to potently concentrate. It also enabled water flow in order to deposit
uranium into local sandstone and siltstone, both of which are characterized as more
porous and permeable in nature.
According to Forbes, thanks to microbial activity from the world's first microscopic
organisms, these uranium deposits were able to concentrate from there. Lastly,
tectonic activity at this time buried these deposits underground, into the Earth's crust.
Cue: uranium decay and the nuclear fission process.
After its initial start billions of years ago, the nuclear fission process in the
Oklo-reactor went on for roughly hundreds of thousands of years, all thanks to the
mine's groundwater coolant, and eventually slowed to a stop.
Per Forbes, the only evidence left of the natural reactor's activity was, quite literally,
in the elements -- specifically, traces of barium and the aforementioned uranium-235
isotopes discovered in the early 1970s. But while the nuclear reactor's activity long
ago ceased, it's still giving insights into not only nuclear reactions as a whole but into
creating better ways to dispose of nuclear waste.
The Oklo-Reactor Might Hold The Key To Nuclear Waste Disposal
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During the decay of uranium in the Oklo-reactor, large quantities of radioactive
plutonium and cesium were produced. Both of these harmful compounds, which can
be highly dangerous to both living organisms, eventually decayed into harmless
barium.
As Forbes explained, none of the harmful radioactivity from either the plutonium or
cesium leaked into the environment around the area near the Olko-reactor. This
meant that the radioactive elements were safely contained. For scientists, figuring out
how this safe containment could naturally occur became the main focal point of
studying the reactor.
In 2018, scientists who studied the Oklo-reactor published peer-reviewed findings
that detailed how this was able to occur (via PNAS). Radioactive plutonium and
cesium didn't leak into the environment because they became coated in ruthenium,
which in turn shielded radioactive particles from permeating the area.
Thanks to this, the ruthenium stabilized possible exposure to radioactivity -- and as
Forbes noted, the possibility of further studying this as a feasible application to
nuclear waste disposal today could help us use nuclear energy as safely and as
efficiently as possible until cleaner forms of energy can be implemented worldwide.

