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PHOTOS: Native American canoe from 1,200 years ago found at bottom of lake
Joe Hiti - The Radio.com

KCBS Radio San Francisco Lake Mendota Pier at dusk in Madison, Wisconsin
After 1,200 years, a canoe was found at the bottom of Lake Mendota in Wisconsin by
a team of divers and archaeologists.
The canoe was 27 feet underwater, and the divers carefully extracted it from the lake
sediment it was buried under. After removing it from the sediment, the canoe was
pulled to a beach in Madison's Spring Harbor neighborhood.

A Wisconsin Historical Society archaeologist, Tamara Thomsen, was scuba diving for
fun over the summer when she happened to come across what is now the oldest fully
intact dugout canoe in Wisconsin.
A state archaeologist, James Skibo, shared that there are not many fully intact relics
like the canoe found or in the state's possession.
"Ninety-nine percent of the archaeological record is trash — broken things, things
people have thrown away. Rarely do we find something that was lost or deposited as
a whole thing," Skibo said.

Thomsen, who is also a master scuba instructor for the Professional Association of
Diving Instructors, spotted the craft in June, and she shared it was something she had
never seen before.
"I'm underwater an awful lot," Thomsen said. "I've never seen this underwater
[before], and I don't think I'll ever get to again in my career."
According to carbon dating done by the archaeologists on a sliver of wood before the
canoe was lifted from the lake, it was used around A.D. 800.
The boat is expected to give experts more information on early Native Americans who
lived in the Madison area at the time and built effigy mounds still present today, USA
Today reported.
Thomsen shared that she first thought that the canoe was something built by the Boy
Scouts in the 1950s; if not for the carbon dating, it may not have been recovered.

The carbon dating also made the clock start to tick on the removal process since
organisms were infiltrating the canoe's wood in the lake.
"They said if it's not brought up, it will disintegrate fairly rapidly. So everything went
into high gear," archaeologist Amy Rosebrough said.
The canoe is currently being preserved for archaeologists to study and observe.

First-Ever White Cougar Spotted In Brazil’s Atlantic Forest
Carolyn Mullet - AUBTU
A series of striking photos of an extremely rare white cougar have recently baffled the
Internet. The four images were taken in 2013, but they recently resurfaced as
scientists confirmed this was the first ever recorded case of a leucistic puma. The
snaps were taken using trap camera in the Serra dos Órgãos National Park, a
reservation located in Brazil’s Atlantic Forest.
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Even if albinismm, leucism and even melanism is pretty frequent among wild cats,
there have never been records of cougars suffering of these genetical conditions. The
reason still remains a mystery for scientists.

“That shows you how extremely unusual it is,” executive director of the Wildlife
Conservation Society’s Big Cats Program Luke Hunter told National Geographic.
“My best guess is that the distant ancestor of pumas was uniformly colored, and that
has been maintained in the species ever since. But that’s just a consequence of the
randomness of mutation, the roll of the genetic dice.”

This first case of leucism at cougars would have helped researchers to understand
why this genetic color aberration occurs so rarely, but unfortunately after the initial
encounter back in 2013, the rare animal has never been seen again.
“The camera trap monitoring project restarted last year, but we still have no new
record of this animal or any other odd-colored pumas,” Cecília Cronemberger de
Faria, environmental analyst for Serra dos Órgãos National Park, told National
Geographic.

Even they’re a great sight due to their unique, unlikely coloring, wild animals that
suffer of albinism, melanism or leucism face a lot of challenges. They are extremely
vulnerable in front predators and sadly, they’re frequently rejected by their groups.

Rolls-Royce says its electric airplane is world's fastest
Brad Dress - The Hill

Rolls-Royce announced Friday that its Spirit of Innovation electric aircraft topped
387 mph during a recent flight test and is now the fastest all-electric airplane in the
world.
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Rolls-Royce says its electric airplane is world's fastest
The aerospace and technology company, which is separate from Rolls-Royce Motor
Cars, said its electric plane shattered the previous speed record by 132 mph over
nearly 2 miles on Tuesday, clocking a speed of 345.4 mph.
Our #ACCEL team have made history as the #SpiritOfInnovation reached speeds of
345.4 mph, to beat the record for an all-electric plane.
Read more here: https://t.co/N5AVV3FP9g #NetZero pic.twitter.com/nmeMiykRD3
- Rolls-Royce (@RollsRoyce) November 19, 2021
Rolls-Royce CEO Warren East praised those involved in the Accelerating the
Electrification of Flight (ACCEL) project, the team behind the Spirit of Innovation.
"Staking the claim for the all-electric world-speed record is a fantastic achievement
for the ACCEL team and Rolls-Royce," East said in a statement.
"The advanced battery and propulsion technology developed for this programme has
exciting applications for the Advanced Air Mobility market.
Following the world's focus on the need for action at COP26, this is another
milestone that will help make 'jet zero' a reality and supports our ambitions to deliver
the technology breakthroughs society needs to decarbonize transport across air, land
and sea."
A slew of companies are now developing electric aircraft to convert airplanes to
clean energy. Rolls-Royce - which is committed to developing all of its new products
to meet net-zero carbon emissions by 2030, and all of its products at net zero by 2050

First flew the Spirit of Innovation in September.
The Spirit of Innovation is powered by a more than 500 horsepower electric
powertrain and propulsion battery pack that Rolls-Royce called "the most
power-dense" pack "ever assembled in aerospace."
The Spirit of Innovation program is funded by Rolls-Royce and the Aerospace
Technology Institute, in partnership with the Department for Business, Energy and
Industrial Strategy and Innovate UK.
The company has also teamed up with startup tech company Electroflight to develop
the aircraft. Stjohn Youngman, the managing director at Electroflight, called the
Spirit of Innovation a "landmark project."
"Its success is a fitting tribute to the dedication and innovation of the Electroflight
team and our suppliers. Developing the propulsion and battery system, in
collaboration with experienced program partners, has resulted in a world class
engineering capability that will lead the way towards the decarbonization of air
travel," he said in the press release.
"Our next step is to adapt this pioneering technology so it can be applied across the
wider aerospace industry to deliver a more sustainable way to fly."

Scientists figure out what happens to Earth's disappearing crust
Yasemin Saplakoglu - Live Science

Live Science Silfra hall between two tectonic plates in the Thingvellir, Iceland.

Like a giant broken-up cookie whose pieces float atop a sea of scalding milk, Earth's
outer shell is made of (less-tasty) rocky rafts that constantly bump into and dive
beneath each other in a process called plate tectonics.
So what happens to those hunks of disappearing crust as they dive into Earth's
milky interior?
It turns out that they get weak and bendy, like a slinky snake toy, but they don't
disintegrate completely, new modeling shows. The models also suggested that plate
tectonics, at least in its modern form, likely only got going in the past billion years.
Related: In images: How North America grew as a continent
Plate tectonics drives earthquakes and volcanoes, creates mountain ranges and
islands, and is the reason Earth's continents, once a supercontinent, are now oceans
apart.
But there's still much unknown about how plate tectonics works, such as what
happens when a plate slides beneath another (in an area called a subduction zone)
and disappears into the mantle, the middle layer of the planet, which is, perhaps sadly,
not composed of milk but rather of sizzling solid rock.
To figure this out, the researchers used 2D computer models of subduction zones and
programmed them using known physics of how materials behave, such as how rocks
deform under certain forces. Then, they observed the model to see what happened at
the subduction zone and compared their findings to real-life observations.
Their models suggested that as one plate dove beneath another, the descending piece,
known as a slab, abruptly bent downward and cracked; the bending also caused the
grains on the underside of the plate to become finer and weaker. The pressures left
the plate mostly intact but with many weak points.
That means that the plates don't break apart and thus keep pulling on the parts behind
them, "for a very long time," said lead author Taras Gerya, a professor of geophysics
at ETH Zurich in Switzerland. Indeed, the plate can keep sliding under the other plate
for hundreds of millions of years, he said.
Their simulations matched observations and deep seismic imaging that showed
weakened areas of a subduction zone in Japan, Gerya told Live Science.
Kent Condie, a professor emeritus of geochemistry and Earth and environmental
science at the New Mexico Institute of Mining and Technology who was not involved
in the study, called their models "robust and meaningful."
When did it start?
The team also modeled what would have happened if Earth's interior were 270
degrees Fahrenheit (150 degrees Celsius) hotter, similar to temperatures it would
have reached about a billion years ago.
They found that in these simulations, the slab broke up only a few miles into the
mantle, because it was unable to sustain its own weight in a mantle that was less
viscous due to the hot conditions.

So, unlike modern subduction that can continue for hundreds of millions of years,
subduction back then would have ended very quickly,within a few million years,
Gerya said.
This finding suggests that modern plate tectonics may not have begun until sometime
in the past billion years, he added.
While a primitive form of plate tectonics may have existed between 3.5 billion and 2
billion years ago, during the Archean or Proterozoic eras, it was probably very
different from what the planet experiences today, Gerya said.
And around 1.8 billion to 1 billion years ago, there was a quiet period in which the
plates were much less active.
But this is just speculation, he said, and there is currently a lot of controversy
surrounding when plate tectonics started.
Condie agreed with Gerya. "Modern plate tectonics, with all the geologic
indicators … probably did not begin until the last billion years," Condie told Live
Science. But "plate tectonics in some form has been with us since at least 2 billion
years ago."
Still, because we don't know the exact temperatures of Earth's core through time, it's
not yet possible to give a precise timeline of when slabs stopped breaking apart and
started a more continuous journey into the mantle, Condie said.
That's really when modern plate tectonics began, Gerya said. The researchers now
hope to explore the phenomenon and its relation to earthquakes, using more
advanced 3D models.
The findings were published Nov. 10 in the journal Nature.

Gold jewelry including a necklace, lotus flower pendant and a tiara from the era of
Nefertiti is found inside two 3,000-year-old Bronze Age tombs in Cyprus.
Stacy Liberatore - Dailymail.com
Two Bronze tombs were discovered in 2018, but archaeologists have now been able to
explore the wonders inside. The team found hundreds of funeral objects including
jewelry made during the time of Nefertiti's reign - she was an ancient Egyptian Queen
3,000 years ago
A solid gold pendant shaped like a lotus flower was found that looks similar to those
worn by the ancient Egyptian queen. Remains from 155 individuals and a trove of 500
objects were also found
Stunning gold jewelry fashioned during the time of Nefertiti's reign has been
discovered inside two Bronze Age tombs that laid hidden for 3,000 years in Cyprus.

A solid gold pendant shaped like a lotus flower with inlaid gemstones is one of the
treasures found at the site and is similar to jewelry worn by the ancient Egyptian
queen of the 18th dynasty.
Archaeologists say this find and other ornaments tell the story of intensive trade of
those in Cyprus with Egypt.
The tomb is one of two discovered in 2018 on the small Mediterranean island, but
archaeologists with the University of Gothenburg have just recently explored the
wonders inside.
Along with lavish jewelry, the team also uncovered remains from 155 individuals and
a trove of 500 objects in the two tombs combined.

A solid gold pendant shaped like a lotus flower with inlaid gemstones is one of the
treasures found at the site and is similar to jewelry worn by the ancient Egyptian
queen of the 18th dynasty.
Both structures were used for hundreds of years, from about 1500 to 1350 BC, and
skeletons and funeral objects were in laid on top of each other.
One of the skeletons belonged to a five-year-old child who was buried with loads of
jewelry, including a solid gold tiara and beaded necklace, who was likely part of an
elite family.

The team has been working at the site since 2010, but it was not until three years ago
did they discover the two tombs.
The burial structures form underground chambers and each housed a large number
of human skeletons.

Stunning gold jewelry fashioned during the time of Nefertiti's (pictured) reign has
been discovered inside two Bronze tombs that laid hidden for 3,000 years in Cyprus

Along with lavish jewelry, the team also uncovered remains from 155 individuals and
a trove of 500 objects in the two tombs combined

One of the skeletons belonged to a five-year-old child who was buried with loads of
jewelry, including a solid gold tiara and beaded necklace, who was likely part of an
elite family
'Managing the finds required very delicate work over four years, since the bones were
extremely fragile after more than 3,000 years in the salty soil,' the archaeologists
shared in a statement.

Pictured is the necklace found on the remains of the child who was also wearing the
tiara
Once the team was able to sift through the remains and artifacts, they uncovered
hundreds of skeletons and treasures.
One particularly important find is a cylinder-shaped seal made from the mineral
hematite, with a cuneiform inscription from Mesopotamia (present day Iraq), which
the archaeologists were able to decipher.
Professor Peter Fischer, the leader of the excavations, said in a statement: 'The text
consists of three lines and mentions three names. One is Amurru, a god worshiped in
Mesopotamia.
'The other two are historical kings, father and son, who we recently succeeded in
tracking down in other texts on clay tablets from the same period, i.e., the 18th
century BC.

One particularly important find is a cylinder-shaped seal made from the mineral
hematite, with a cuneiform inscription from Mesopotamia (present day Iraq), which
the archaeologists were able to decipher
'We are currently trying to determine why the seal ended up in Cyprus more than
1000 kilometers from where it was made.'
The gold jewelry, along with scarabs (beetle-shaped amulets with hieroglyphs) and
the remains of fish imported from the Nile Valley, tell the story of intensive trade with
Egypt.
By comparing with similar finds from Egypt, the archaeologists were also able to date
the jewelry.
'The comparisons show that most of the objects are from the time of Nefertiti and her
husband Echnaton around 1350 BCE,' Fischer said.
' Like a gold pendant we found: a lotus flower with inlaid gemstones. Nefertiti wore
similar jewelry.'

The gold jewelry, along with scarabs (beetle-shaped amulets with hieroglyphs) and
the remains of fish imported from the Nile Valley, tell the story of intensive trade with
Egypt.
The ceramic finds are also important.
'The way that the ceramics changed in appearance and material over time allows us
to date them and study the connections these people had with the surrounding world,'
said Fischer.
'What fascinates me most is the wide-ranging network of contacts they had 3,400
years ago.'
Fischer says the next step of this amazing work will be DNA analysis of the skeletons.
'This will reveal how the different individuals are related with each other and if there
are immigrants from other cultures, which isn't unlikely considering the vast trade
networks,' he said.
WHO WAS QUEEN NEFERTITI?

Queen Nefertiti was famed for her beauty as depicted in the famous bust now in
Berlin (pictured)
Queen Nefertit was one of ancient Egypt's most influential Queens, ruling during the
empire's prosperous 18th Dynasty.
Nefertiti, who ruled Egypt 3,300 years ago from 1353 to 1336 BC, was either the
mother or stepmother of the boy-pharaoh King Tutankhamun.
Her full name, Neferneferuaten Nefertiti, means 'Beautiful are the Beauties of Aten,
the Beautiful One has come'.
Her power and charms in 14th-century BC Egypt were so great that she collected
many nicknames, too – from Lady Of All Women, to Great Of Praises, to Sweet Of
Love.
Nefertiti lived during the richest period in ancient Egypt's history – from around
1370BC to 1330BC.
As well as marrying a king - Pharaoh Akhenaten - she was probably born the
daughter of another pharaoh, and possibly ruled alongside Tutankhamun.
There is even a suggestion that she ruled Egypt alone after her husband's death,
meaning she ruled Egypt from cradle to grave.
Nefertiti and Akhenaten had six daughters, although it is thought that Tutankhamun
was not her son.

DNA analysis has indicated that Akhenaten fathered Tutankhamun with one of his
own sisters – making Nefertiti his step mother.
Her beauty and power were depicted in a number of temple images. Sometimes she is
shown walking behind her husband, but is also often shown on her own, in positions
of pharaoh-like power.
Her own death is shrouded in mystery. She is thought to have died about six years
after her husband, possibly from the plague that struck Egypt at that time.
In 1331BC, Tutankhaten changed his name to Tutankhamun and moved the Egyptian
capital to Thebes, where he died in 1323BC.

Our Extinct Cousins Reached 'The Roof of The World' a Long Time Before Homo
Sapiens
Carly Cassella - ScienceAlert
If it wasn't for an extinct relative of modern humans known as the Denisovans, some
researchers suspect our own species might never have made their home on the highest
and largest plateau in the world.

Fei Yang/Moment/Getty Images Our Extinct Cousins Reached 'The Roof of The
World' a Long Time Before Homo Sapiens
The Tibetan Plateau, sometimes called the Himalayan Plateau, is nicknamed 'the roof
of the world' because it sits, on average, 4,000 meters (13,000 feet) above sea level.
This vast sweep of elevated land, which cuts through Mongolia, China, and Russia, is
usually considered one of the last places that Homo sapiens settled permanently.
Studies suggest there have been periods of occupation by various ancestors taking
place over the past 160,000 years, but gaps in the record are hard to interpret.
Have there always been people up on the roof of the world, or is each period a
resettlement by a new community?

A geneticist and an archaeologist have now suggested another timeline that works
just as well with the limited evidence we have on hand.
The researchers incorporated both archaeological and genetic evidence to develop
two, contrasting models of occupation: one continuous and one divided up over time.
Crucially, the two models can be tested, potentially telling us one day how far back
modern populations stretch.
In the discontinuous model, humans visited on and off for tens of thousands of years,
until finally staying put around 9,000 years ago.
Alternatively, current evidence could also support permanent colonization that began
on the plateau between 30,000 and 40,000 years ago. If so, the long genetic lineage
might have passed on some helpful tricks for living up where the air is thin.
According to recent DNA analyses, a single crossbreeding event between Denisovans
and H. sapiens in East Asia, no sooner than 46,000 years ago, might have infused our
species with the genes they needed to make their home in such a low oxygen
environment.
"Although we don't know if [Denisovans] were adapted to the high altitude, the
transmission of some of their genes to us [could] be the game changer thousands of
years later for our species to get adapted to hypoxia," says anthropologist Nicolas
Zwyns from the University of California, Davis.
"That to me is a fantastic story."
Whether that's a true story, however, is not yet clear.
Archaeological evidence on its own suggests Denisovans first appeared on the
Tibetan plateau about 160,000 years ago. But it's still not known whether these early
humans made their home here all year round or just visited on occasion.
The same is true of our own species. The first archeological evidence of H. sapiens on
the plateau reaches back 40,000 years, but continuous occupation may not have
occurred here until after the last glacial period roughly 11,000 years ago.
Given significant patches in the archaeological timeline, the truth will likely only be
figured out if we incorporate genetic data, too.
Today, most modern Tibetans have DNA containing a special variation in the
Endothelial Pas1 (EPAS1) gene, which helps humans withstand the lack of oxygen
found at high altitudes by increasing oxygen transport in the blood.
In 2010, a Denisovan finger bone found in the mountains north of the Tibetan plateau
showed a comparable genetic quirk. So did Denisovans living on the plateau have a
similar haplotype?
The short answer is: Maybe. We just don't have enough Denisovan remains to
confirm.

According to the authors of the current paper, recent genetic research has shown all
East Asians, including Tibetans, hold the same patterns of Denisovan DNA.
This suggests genes across the region were derived from the same interbreeding event,
which was specific to East Asians, and probably occurred between 46,000 and 48,000
years ago.
Only after this intermixing did H. sapiens make it to the top of the world, possibly as a
result of the genes they acquired from Denisovans in the lowlands.
But how long would it have taken for those high-altitude genes to be positively
selected for in the East Asian population?
Research on the EPAS1 gene haplotype in modern Tibetans suggests the quirk was
positively selected for anytime between 2,800 years ago and 18,300 years ago.
But the genetic divergence of modern Tibetans and Han Chinese seems to have
occurred 30,000 years ago, which might indicate earlier selectivity.
Until we know more, the authors of the current paper argue we shouldn't rule out the
possibility that H. sapiens permanently lived on the Tibetan Plateau as far back as
40,000 years ago.
"Currently the low-resolution data does not allow a complete validation/rejection of
either hypothesis," the authors write.
"However, the models could establish an interpretative framework with clearly
archaeological and genetic predictions for further studies."
(The study was published in Trends in Ecology & Evolution.)

Israel’s mines had ‘Start-Up Nation managers, engineers’ 3,000 years ago
Rossella Tercatin - Jerusalem Post
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the center of the Timna Valley.

Some 3,000 years ago, the copper industry in the Arava Valley – located between
modern southern Israel and Jordan – thrived thanks to the ability of its managers,
rather than because of technologies imported from the Egyptian empire, new research
by Tel Aviv University has suggested.
“It appears that the secret of the success of the ancient copper industry in the Arava
lies in the skills and abilities of efficient managers, who were assisted at every stage
of their decision-making by talented technological experts,” said TAU’s David Luria,
who conducted the study published in the academic journal PLOS ONE.
Luria considered the two main mining areas in the region, Timna, which is north of
Eilat, and Faynan in Jordan.
The mines at Timna were traditionally associated with King Solomon and the
Kingdom of Israel – until an excavation at the end of the 1960s revealed a small
Egyptian temple that was understood as evidence the mining activity was related to
Egypt and dated back to the 13th century BCE, some 200 years before King David.
However, after TAU archaeologists began to excavate again in 2013, radiocarbon
dating of organic material proved that the most intense activity of the site happened
around 1,000 BCE, the time of David and Solomon, when Egypt was no longer
powerful.

The Jerusalem Post Map of the Arava Valley copper industry (credit: TEL AVIV
UNIVERSITY)
Between 1200 BCE and 850 BCE, when the operations abruptly stopped, the quantity
of slag produced increased from 1,600 tons to 23,000 tons.
However, many scholars suggested that the high technological level displayed at the
mines still originated from Egypt, specifically from a trip to the region by Egyptian

Pharoah Shishak in 925 BCE. In 2014, a scarab bearing the figure of Shishak was
discovered in Faynan. The king is also mentioned in the Bible.
“In the fifth year of King Rehoboam, King Shishak of Egypt marched against
Jerusalem and carried off the treasures of the House of the Lord and the treasures of
the royal palace. He carried off everything; he even carried off all the golden shields
that Solomon had made,” reads a passage in the Book of Kings.
However, according to Luria, the goal of Pharoah Shishak’s incursion was of a
different nature.
“Shishak’s expedition was not intended to physically take over the copper mines in
the Arava, but rather to formulate a long-term agreement with the Arava people in
order to bolster local production and thus increase copper exports to Egypt, which
was suffering from local production difficulties at the time,” he said.
Luria suggested that the ancient workers at the mine relied on two systems to advance
the industry, known today as “trial and error” and “scaling up.”
The first implied slowly working to improve the techniques employed; the second was
increasing the dimensions of production using materials and processes widely
available.
“Obviously these terms were not in use in ancient times, but the application of their
practical principles was made possible due to a basic understanding of engineering
and common sense, which were seen in other places in the ancient world as well,” he
said.
While it is impossible to know who these creative managers were, it has been possible
to clearly track their work through deposits left in the mining sites, Luria said.
“These findings are the residues of copper production that have accumulated as
heaps of waste that can be dated and whose size allows us to assess the volume of
production at any given time,” he said.
“Moreover, by conducting a chemical analysis of the copper content remaining in the
waste, we can determine the quality of the production; when the amount of copper in
the waste diminishes, we can conclude that the process had become more efficient.”
Luria was also able to determine that waste from an earlier period started to be
reused to extract the large quantities of copper still present, which also showed a high
level of technological skills and the ability to check the amount of copper present in
the material.
“The important lesson to take away from this technological success is that the hi-tech
savvy of individuals – educated and energetic people who lived here in the first
millennium BCE – succeeded, just like it does today, in bringing about a huge
revolution in the local economy,” Luria concluded.
“As they say, there is nothing new under the sun.”

"Potentially hazardous" asteroid to have close encounter with Earth
Li Cohen - CBS News

CBS News
An asteroid that is wider than the tallest building in the world is set to make one of its
closest encounters with Earth. NASA projects that the asteroid, named 7482 (1994
PC1), will fly by on Tuesday.
The asteroid is estimated to measure at roughly 1 kilometer, or more than 3,280 feet,
across — a size that is more than twice the height of New York's Empire State
Building, which is 1,454 feet from base to antenna, and hundreds of feet more than
Dubai's Burj Khalifa, the world's tallest building, which is 2,716.5 feet tall.
NASA's Jet Propulsion Laboratory believes that the space body could come within
1,231,184 miles of Earth. This would be the closest the asteroid has come to Earth
since January 17, 1933, when NASA projected it came within less than 700,000 miles
of the planet.
It's also anticipated that the asteroid will pass by Earth again in July this year,
though at a far greater distance, NASA said. The next time it is anticipated to fly by
Earth at such a close distance is not until January 18, 2105, when it is projected to
come within 1,445,804 miles.
The Virtual Telescope Project will live stream the fly-by Tuesday starting at 3 p.m. ET.
The website says the asteroid will be "quite bright."
The space agency has been monitoring this particular asteroid since it was discovered
in August 1994, and has classified it as an Apollo asteroid, meaning its orbit crosses
that of Earth's, and has axes that are slightly larger.
It's also classified as "potentially hazardous" for its "potential to make threatening
close approaches to the Earth," according to NASA.

There are more than a million known asteroids, and it is not uncommon for many to
fly by Earth, with the overwhelming majority that do being of little concern.
On Wednesday and Thursday this week, for example, there are at least five asteroids
zooming by the planet, including one the size of a bus and three the size of a house,
according to NASA.
However, there are about 25,000 near-Earth asteroids at least 500 feet wide that
could be "devastating" if they crash into Earth, according to Nancy Chabot, chief
planetary scientist at Johns Hopkins University's Applied Physics Laboratory.
"We're actually not talking, like, global extinction event, but regional devastation on
the area that could wipe out a city or even a small state," she previously stated.
"And so it is a real concern. It is a real threat."
And in case there is an asteroid emergency in the future resembling that of Netflix's
"Don't Look Up," NASA is already working on a solution.
In November, the agency launched a probe that will crash head-on into a small
asteroid next fall as part of a test to see if it's possible to push a future asteroid off
course if it appears as though it's going to have a catastrophic collision with the
planet.
The Double Asteroid Redirection Test, or DART, will collide with a 525-foot-wide
body called Dimorphos at 15,000 miles per hour.

Earth's Core Is Cooling Faster Than Expected, Creating Uncertain Future for
Planet
Orlando Jenkinson - Newsweek
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A study has unveiled secrets previously locked deep inside the Earth's interior that
could have profound implications for the future of the planet we call home.
The research paper, published in Earth and Planetary Science Letters, shows Earth's
core is cooling faster than scientists had thought previously.
Scientists examined the conductivity of bridgmanite, previously named as the most
abundant material in the Earth, that is found in great quantities between the core and
mantle of the Earth's interior—a place known as the Core-Mantle-Boundary (CMB.)
By experimenting on bridgmanite using extreme temperatures and pressures found at
the CMB, scientists found that bridgmanite is about 1.5 times more conductive of heat
than previously thought.
Consequently, the heat transfer of the high temperatures found at the center of the
Earth to its outer areas, like the molten rock of the mantle and beyond, is happening
faster than was previously thought.
This has considerable implications for our understanding of what is going on beneath
our feet, at the center of the Earth, and what that might imply for us surface-dwellers
in the future.
Professor Motohiko Murakami, of Switzerland's ETH Zurich University, told
Newsweek: "Since we find the thermal conductivity of bridgmanite become 1.5 times
higher than previously thought, the heat transfer from the core would go more
efficiently than previously thought, which ultimately leads to the cooling of the core
more rapidly than expected."
The heat transfer from the inner Earth to the surface occurs through the convection
currents of the molten rock of the mantle that also bring about the plate tectonics of
the Earth's crust—the shifting about of plates on top of the mantle that
cause earthquakes and volcanic activity on the planet's surface.
The findings of the paper suggest that "more vigorous mantle convection" is also
expected, meaning that tectonic activity could also change.
"Through mantle convection, the heat from the deeper part of the Earth can be
transferred to the surface, which is the original energy source for the tectonic
activity," Murakami said.
"Thus, if we assume more vigorous mantle convection, more active tectonics could be
imagined."
Among the implications in the paper were potential insights into what lies ahead—far
ahead—for the future of geology on Earth.
Often compared to Earth in its long-term trajectory and history, Murakami said that
his research showed Mars could provide some insights.

The Red Planet's core has long since become inactive after heat transfer ended,
ending with it key processes like the activity of the magnetic field that once made
Mars, like Earth, a much more dynamic place than the hostile desert wilderness we
perceive today.
Do the scientist's findings suggest that Earth's core could be on course to cool as
other planets such as Mars's did faster than expected?
"Yes, I believe so," Murakami said.
"However, the thing is how long it would take, which is extremely difficult to predict
precisely. How long the Earth would remain dynamically active would be definitely
one of the biggest issues that we have to tackle. However, the time scale that would fit
to this discussion should be millions or even billions of years."

SpaceX satellite streaks cross nearly a fifth of telescope's twilight shots
Eric Mack - CNET
This week, SpaceX is set to launch its 2,000th Starlink satellite in three years. While
not all those flying routers are still in orbit, researchers say the impact of the growing
constellation on certain astronomical observations is clear.

CNET The streak from a Starlink satellite appears in this image of the Andromeda
galaxy, taken by the Zwicky Transient Facility, or ZTF, during twilight on May 19,
2021. Caltech/ZTF
"In 2019, 0.5 percent of twilight images were affected, and now almost 20% are
affected," said Przemek Mróz, a former Caltech researcher who is now at the
University of Warsaw in Poland, in a statement.
It's important to note, however, that new research into the images relied on
observations from just one instrument among many worldwide and in space, the
Zwicky Transient Facility at Palomar Observatory near San Diego.
The table-size satellites show up as straight-line streaks across an image of the night
sky when the ZTF's exposures pick up a Starlink moving along its orbital path. The
tracks tend to show up most in observations taken near dawn and dusk because that's
when the satellites are at their highest levels of reflectivity due to the geometry of
Earth and the sun at those times.
"We don't expect Starlink satellites to affect non-twilight images, but if the satellite
constellation of other companies goes into higher orbits, this could cause problems
for non-twilight observations," Mróz said.
Mróz is lead author of a study published Monday in The Astrophysical Journal
Letters that looked at images from ZTF. The instrument is designed to scan the entire
night sky every two days, searching for cosmic objects that change in some way over
time, like supernovas or even near-Earth asteroids.
The team found that as Starlink's footprint in low-Earth orbit grew starting in 2019,
the number of streaks seen on images over a 10-day period grew to over 200 by
mid-2021.
The study would seem to confirm the fears of numerous astronomers after the famed
Starlink "trains" began showing up in the night sky almost immediately after the first
batch of satellites launched in 2019.
But study co-author Tom Prince, an emeritus professor of physics at Caltech, notes
that one Starlink track impacts less than one-tenth of a percent of the pixels per
image.
"There is a small chance that we would miss an asteroid or another event hidden
behind a satellite streak, but compared to the impact of weather, such as a cloudy sky,
these are rather small effects for ZTF."
Prince is optimistic that software could help mitigate problems through coordination
between astronomers and SpaceX, something Elon Musk and the company have
suggested as well. Software could also be able to reduce or mask the impact of the
streaks in images after the fact as well.

SpaceX didn't immediately respond to a request for comment but the company has
taken measures to reduce the reflectivity of the satellites by equipping each with a
"visor" to reduce brightness.
The study also looked at the effectiveness of the visors and found they significantly
reduced brightness, although just barely fell short of standards for satellite
constellations outlined by the astronomical community in 2020.
However, upcoming next-generation sky surveys like the Vera C. Rubin Observatory
in Chile are expected to be more adversely affected, and SpaceX has signaled that it
may grow its Starlink constellation by up to 20 times its current size or more.

NASA's Curiosity Rover Drilled Holes Into Mars, And Found Something Very
Strange
David Nield - ScienceAlert
As it's the foundation for all life on Earth, discovering carbon on other planets always
gets scientists excited – and the Curiosity Rover on Mars has found an unusual mix of
the chemical element that could hypothetically point to the existence of alien life.

NASA/Caltech-JPL/MSSS One of the drill holes used to sample sediment in the Gale
crater.
That's by no means certain, but it's a possibility. It's one of three different scenarios
that experts think might have produced the carbon found in sediment in the Gale
crater, collected across nine years from August 2012 to July 2021.
A total of 24 powder samples were heated by Curiosity to separate individual
chemicals, revealing a wide variation in terms of the mix of carbon 12 and carbon 13
isotopes: the two stable carbon isotopes that can reveal how the carbon cycle may
have changed over time.

Provided by ScienceAlertNASA's Curiosity Rover Drilled Holes Into Mars, And
Found Something Very Strange
Part of the Martian landscape where samples were taken. (NASA/Caltech-JPL/MSSS)
What makes these variations particularly fascinating – some samples enriched with
carbon 13, and some extremely depleted – is that they point to unconventional
processes different to those created by the carbon cycle in Earth's modern era.
"The amounts of carbon 12 and carbon 13 in our Solar System are the amounts that
existed at the formation of the Solar System," says geoscientist Christopher
House from Pennsylvania State University.
"Both exist in everything, but because carbon 12 reacts more quickly than carbon 13,
looking at the relative amounts of each in samples can reveal the carbon cycle."
One explanation for the carbon signatures is a giant, molecular cloud of dust.
The Solar System passes through one of these every couple of hundred million years
or so, and the cooling effect it creates leaves carbon deposits in its wake.
This is a plausible scenario, the team says, but one that needs more investigation.
Alternatively, the conversion of CO2 to organic compounds (like formaldehyde)
through abiotic (non-biological) processes could explain what Curiosity has found –
in this case, ultraviolet light might have been the trigger.
It's something scientists have hypothesized about before, but again further study is
required to confirm whether or not this is actually what's happening.
That leaves the third explanation, which is that either ultraviolet light or microbes
once upon a time converted methane produced by biological processes – that we're
looking at carbon created as a result of life.
As with the other two possibilities, we're going to need more surrounding evidence to
know for sure, but there are some parallels on Earth.

"The samples extremely depleted in carbon 13 are a little like samples from Australia
taken from sediment that was 2.7 billion years old," says House.
"Those samples were caused by biological activity when methane was consumed by
ancient microbial mats, but we can't necessarily say that on Mars because it's a
planet that may have formed out of different materials and processes than Earth."
Curiosity's mission carries on, of course. The future discovery of the remains of
microbial mats, or substantial methane plumes, or traces of long-lost glaciers would
help the scientists figure out which one of these three explanations is most likely.
For now though, we just don't know enough about Mars and its history to be able to
come to any conclusions about how these carbon signatures came about.
Further drilling is planned at the spot where many of these samples were collected in
a month's time.
Curiosity has recently been joined by the Perseverance rover, which is planning to
return Martian rocks to Earth rather than experimenting on them in situ. Expect much
more to be revealed by these two robotic explorers over the coming years.
"All three possibilities point to an unusual carbon cycle unlike anything on Earth
today," says House. "But we need more data to figure out which of these is the correct
explanation.
"We are being cautious with our interpretation, which is the best course when
studying another world."

