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	Squall line tornadoes are sneaky, dangerous and difficult to forecast

	Data from the Southeast could improve forecasts of these destructive twisters

			
				




Meteorologist Thea Sandmael watched the storm close in. It was near enough for her to spot a rotating dome of clouds emerging from its dark underbelly -- the quickening of a tornado. By the time the spinning mass was 10 minutes away, Sandmael and her colleagues had shut down their radar instruments and evacuated their post.




"Just keep going," she advised her colleague behind the wheel, who was rightly focused on maneuvering their SUV down the remote Alabama road. Following behind was another colleague in a truck carrying their cumbersome radar equipment. Evacuating was a good decision, she reflects: "We were sitting on the west side of the road, and the tornado touched down in our exact location."
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This wasn't just another day of chasing tornadoes for Sandmael, of the Cooperative Institute for Severe and High-Impact Weather Research and Operations, or CIWRO, in Norman, Okla. (SN: 7/19/24). On this day, she and her crew were after something unusual: a sneaky type of twister called a squall line tornado.




Most tornadoes form in isolated storms called supercells (SN: 12/14/18). These tornadoes are the most common, most destructive and most well-studied class of twisters. Squall line tornadoes, on the other hand, develop along the front of long rows of storms known as quasi-linear convective systems, sometimes called QLCSs, or squall lines. They are generally less intense than supercell tornadoes, says atmospheric scientist Karen Kosiba of the University of Illinois Urbana-Champaign. But, she says, "that doesn't mean they're not dangerous."




Squall line tornadoes have a tendency to surprise. They are ephemeral and often evade detection, forming and dying in the interludes between the scans of most radar systems. They are also difficult to anticipate, manifesting suddenly along rows of storms that can reach hundreds of kilometers long. And when compared with supercell tornadoes, squall line twisters occur more frequently in the cool season and in the dark hours of night, when tornadoes are less expected (SN: 12/16/21).




What's more, squall line tornadoes are disproportionately more common in the southeastern United States, a region that is particularly vulnerable to twisters. Over the last 70 years, the country's center of tornadic activity - supercell and squall line alike - has shifted from the Great Plains to the Southeast (SN: 10/18/18). The region not only has a denser population than the Great Plains, but it also contains a higher concentration of easily uprooted mobile and manufactured homes.




In the country's new tornado heartland, a squall line twister need not be of great intensity to pose a grave risk. Recognizing the need to reduce that risk, Sandmael, Kosiba and dozens of other researchers joined forces for the Propagation, Evolution and Rotation in Linear Storms -- or PERiLS -- field campaign. During the late winter and spring seasons of 2022 and 2023, teams deployed across the Southeast captured an unprecedented trove of data.




Their work has already revealed that squall line tornadoes may be more common and more dangerous than previously thought. Fortunately, the researchers may have also discovered clues that could help make these twisters a little less surprising.




[image: Beneath dark storm clouds, a tornado swirls across farmland.]The squall line tornado in this photo appeared on April 29, 2022 near Herington, Kansas. It was rated EF1 on the Enhanced Fujita Scale, which means its wind speeds were somewhere between 138 and 177 kilometers per hour (86 to 110 miles per hour).James LaDue





A tornado recipe with a twist




Whipping up a tornado requires certain atmospheric ingredients: a source of rotation, a lifting mechanism to trigger the rising of air and something to keep the rising going.




Begin with say, an advancing cold front pushing from underneath to lift the air ahead. This triggers the formation of an updraft. To persist, that updraft will need the air near the ground to possess some buoyancy, or what meteorologists call instability. And the secret sauce that gets things spinning? That's vertical wind shear, or a change in the speed of winds with increasing height. Think of an upright paddle wheel; when higher winds move faster and push harder on the top paddles, the wheel rotates.






Recent observations suggest that these ingredients can mix in different ways to produce tornadoes in squall lines, says NOAA atmospheric scientist Anthony Lyza, who works at CIWRO. Take instability, which is often measured as convective available potential energy, or CAPE. CAPE is sometimes described as the amount of fuel available to a growing storm.




According to NOAA, CAPE values of 1,000 joules per kilogram are usually high enough to power strong storms. But "a lot of these [squall lines] are actually occurring in a low CAPE, high [wind] shear environment," says atmospheric scientist Alexandra Anderson-Frey of the University of Washington in Seattle.




For instance, in March 2022, PERiLS researchers measured CAPE of only about 500 joules per kilogram in a squall line over Mississippi and Alabama that produced dozens of tornadoes. And Lyza says he's seen squall line tornadoes supported by CAPE values as low as 100 joules per kilogram. These low CAPE settings exemplify environments that have been understudied in terms of their capacity to form squall line twisters, Anderson-Frey says. 

At the same time, new technology has been uncovering more squall line tornadoes. Unlike older Doppler radar technology which scans only in the horizontal dimension, newer dual-polarization radar instruments scan both the vertical and horizontal dimensions. Over the last decade, the proliferation of the newer technology has increased detections of squall line twisters, Lyza says. 




All this to say, squall line tornadoes appear to be more common than researchers previously thought. Perhaps, then, it's a little less surprising that they may be more dangerous than previously believed, too.




Tornadoes inside tornadoes




On a calm afternoon in March 2022, Lyza showed up at a rural farmstead in Noxubee County, Miss. A squall line tornado had torn through the area the day before, and Lyza had arrived to help assess the damage for PERiLS.




Something about the scene struck him as odd. The operational radar hadn't indicated that the tornado had been particularly intense. But Lyza observed significant damage to a house on the property.




[image: A pile of debris lays on the ground.]On March 30, 2022, a squall line tornado tore through a farmstead in Mississippi, uprooting and destroying this machine shed, which had been anchored to the ground by concrete pillars.Frank Lombardo





"A good chunk of the roof decking was blown off, and an entire exterior wall was blown out of the house," Lyza says. Nearby rested the remains of a machine shed that had been uprooted and ripped apart. The shed had been anchored to the ground by 5-foot-long concrete pillars, Lyza recalls.




"We were pretty shocked," he says. "We didn't necessarily go to Noxubee County thinking we were going to find strong tornado damage there."




The extensive damage wasn't the only surprise: "We noticed that the tornado came into the property from the southwest," Lyza says. But a trail of damaged trees seemed to suggest that the twister then veered due east for a couple hundred yards before swerving back toward the northeast.




It's not unusual for a tornado to change directions, but at high speeds, their turns become wide, just like cars on a highway. This tornado had been advancing at about 100 kilometers per hour, and yet its track appeared to bend sharply.




Fortunately, a mobile radar vehicle had been deployed just four kilometers to the south. Its beams had captured the enigmatic twister's odd dance, along with evidence that its strange path had been shaped by multiple vortices: tornadoes in a tornado.




"It's a first that I know of -- that anyone around here knows of -- in terms of a [squall line] tornado," Lyza says.




These subvortices appeared and disappeared so quickly, their evolution was difficult to follow via the intermittent radar scans. But "within a single scan, I think the most I was able to confidently identify was four at a time," Lyza says. "These individual vortices were actually responsible for most of the damage, and the main tornado itself was rather weak."




Researchers have observed that squall line tornadoes tend to be wider than supercell tornadoes; perhaps that's because many house subvortices, Lyza speculates. Squall line tornadoes also tend to be less effective than similarly intense supercell twisters at lofting debris into the sky. That could be because these subvortices are so short-lived that "they won't necessarily have the opportunity to lift debris as high up," Lyza says.




These subvortices "probably increase the maximum intensity of the tornado," says wind engineer Frank Lombardo of the University of Illinois Urbana-Champaign, who assessed the damage at the site with Lyza. The wind speeds in a subvortex may compound with the wind speeds of the parent tornado, he explains.




It's hard to say whether subvortices are common in squall line tornadoes based on a single case. But if they are, "we might have to revisit our tornado risk calculations," Lombardo adds. "We may have totally underestimated their intensity."




[image: A swath of trees damaged by a tornado stands out in a green forest.]On the morning of March 31, 2022, Lombardo and his team visited a tornado damage site in Monroe County, Mississippi, and found this swath of damage and destroyed trees where the twister passed through a forest.Guangzhao Chen





Improving twister forecasts




The discovery that squall line tornadoes may be more common and fiercer than previously thought makes predicting them even more urgent. Thankfully, PERiLS atmospheric scientist Todd Murphy of the University of Louisiana at Monroe and his colleagues may have found some much-needed clues.




For decades, researchers have observed that some squall lines bulge forward as they traveled across the landscape, forming the shape of an archer's bow, and that tornadoes sometimes develop at the apex of these bows. Later, researchers learned that these tornadoes are associated with shallow, small-scale vortices of wind. The experts called them mesovortices.




[image: ]Some squall lines will bow out as they advance and form "bow echoes," as shown in this photo take in South Dakota in 2016. Bow echoes are often associated with squall line tornadoes.Mike Hollingshead / Getty Images





We can predict squall lines well -- generally with more accuracy than we can predict other types of thunderstorms, says atmospheric scientist Patrick Skinner of CIWRO. But forecasting the embedded mesovortices is very difficult, he says. What's more, only some mesovortices form tornadoes, and researchers don't know why that's the case.




So during the recent PERiLS field campaign, Murphy and his team used Light Detection and Ranging, or lidar, instruments to monitor the atmosphere in the hours before a squall line's arrival. These instruments scanned the skies with pencil-thin laser beams, which reflected off aerosols that acted as tracers for the wind.




"In the vast majority of our cases, the lidar data showed pretty abrupt changes in the wind profile beginning about 90 minutes before the squall line got to the site," Murphy says. At different levels of the lower atmosphere, the vertical wind shear grew larger, inducing more rotation in the squall line, he explains.




And it wasn't just the wind shear that changed dramatically; all of the PERiLS key ingredients for tornado formation "can change really rapidly within an hour or two ahead of the arrival of a squall line," Murphy says.




Using data collected during PERiLS, along with 10 years' worth of radar data gathered by the National Weather Service, Murphy and his colleagues investigated how the atmosphere changed ahead of mesovortices in squall lines. More specifically, they analyzed wind velocities at different levels of the atmosphere ahead of mesovortices that formed tornadoes and those that did not.




Ahead of tornadic mesovortices, there appeared to be slightly more wind shear, Murphy says. More importantly, there was more rotation, and this signature was more pronounced ahead of squall lines that generated at least five twisters.




The data suggest that certain wind structures may be lining up ahead of tornadic mesovortices, Murphy says. Mesovortices form within updrafts, which continually form and dissipate along the entire length of a squall line. When an updraft meets and becomes aligned with air circulating near the ground, the updraft may stretch the circulation upward, causing it to spin faster.




"We call it the ice-skater effect," Murphy says, referencing the famous example of a skater spinning faster when both arms are pulled close to the body. "If you stretch that rotation," he says, "it causes the radius to get smaller, but the rotation strengthens."




If meteorologists are monitoring conditions 60 to 90 minutes ahead of a squall line and the wind profile starts to develop this signature, then they may need to consider issuing warnings, Murphy says.




"Once it's been vetted," he says, "[this signal] appears to be a clear-cut operational signature the Weather Service can probably use."




Much of the data gathered during PERiLS is still being analyzed, and more actionable findings may emerge in the coming years. Skinner works on NOAA's Warn-on-Forecast, a project to increase the lead time of forecasts for tornadoes and other severe weather (SN: 4/17/15). He is analyzing the PERiLS data to determine how much resolution current weather simulations need to accurately portray mesovortices in squall lines.




It's going to take vast improvements in our weather simulations to be able to predict tornadic mesovortices as well as we can predict supercell tornadoes, Murphy says. But eventually, he says, "I think we'll get there." 
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	Stonehenge's mysterious Altar Stone had roots in Scotland

	An analysis of the stone's minerals rules out a Wales origin, as originally suspected

			
				




Stonehenge had a hard Scottish heart, a new study suggests.




The ancient site's central stone, a large slab known as the Altar Stone, consists of rock transported at least 750 kilometers from northeastern Scotland to southern England, say geoscientist Anthony Clarke of Curtin University in Perth, Australia, and colleagues.




An analysis of the age and chemical makeup of three types of mineral grains in two Altar Stone fragments identified a close match to corresponding measures for a Scottish rock formation known as the Orcadian Basin, the researchers report August 14 in Nature. Using the same measures, they ruled out other rock formations in the United Kingdom and Ireland as sources for the Altar Stone.
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The sandstone slab sits within a semicircular arc of smaller stones, known as bluestones. Most of the bluestones have been chemically traced to a rock source in western Wales, around 225 kilometers west of Stonehenge. A more than 5,000-year-old Welsh stone circle may have provided initial building blocks for Stonehenge (SN: 2/11/21).




The new study challenges a previous assumption that the Altar Stone, due to its position near the bluestone arc, also had Welsh roots.




A combination of estimated ages for the three minerals in the Altar Stone -- which ranged from several hundred million to 3 billion years old -- provided a gauge for identifying which existing rock source represented the most likely source for the Stonehenge stone. Decay of small amounts of radioactive elements in crystallized minerals -- such as the breakdown of uranium into lead in zircon crystals -- occurs at known rates, which enabled Clarke's team to calculate the age estimates.




Moving a massive stone to Stonehenge




Transporting the six-metric-ton Altar Stone from Scotland to southern England's Salisbury Plain would have presented a daunting challenge.




Altar Stone transport may have depended on the precise location it came from, which has yet to be established, geochemist Nick Pearce of Aberystwyth University in Wales said at an August 13 news conference. The Orcadian Basin extends from northeastern Scotland to the Orkney Islands off Scotland's northern coast. Transport by ship down England's east coast before lugging the Altar Stone about 160 kilometers to Stonehenge from the English Channel, rather than a strictly overland route, makes more sense if the Altar Stone came from an island, Pearce said.




Researchers do not know when the Altar Stone arrived at Stonehenge. Construction began around 5,000 years ago (SN: 5/29/08). Initially serving as a cemetery, changes and additions to the site occurred over the next two millennia.




The sandstone slab may have been placed among the bluestones during a second construction phase between 2620 B.C. and 2150 B.C., the researchers suspect.



[image: A diagram of the location of stones in Stonehenge shows the central location of the Altar Stone, in green, and the semicircular placement of bluestones.]This diagram of Stonehenge shows the Altar Stone, in green, partly covered by two collapsed stones. A horseshoe-shaped arc of bluestones, in blue, bends around the Altar Stone. It was once suspected that due to their proximity, the Altar Stone and the bluestones had a common origin.A.J.I. Clarke et al/Nature 2024This diagram of Stonehenge shows the Altar Stone, in green, partly covered by two collapsed stones. A horseshoe-shaped arc of bluestones, in blue, bends around the Altar Stone. It was once suspected that due to their proximity, the Altar Stone and the bluestones had a common origin.A.J.I. Clarke et al/Nature 2024




A Scottish source for the Altar Stone adds to evidence that increasingly points to long-distance connections, including shared pottery styles and house plans, among Late Neolithic groups that inhabited the British Isles during Stonehenge's construction phases, says archaeologist Alasdair Whittle of Cardiff University in Wales. Diet-related chemical signatures in excavated bones have suggested that some Late Neolithic domestic animals in southern England came from the north, possibly Scotland, says Whittle, who did not participate in the new study.






"This was an age of heroic feats of shared labor, movement and assembly, into which an Altar Stone from northeastern Scotland would perfectly well fit in," Whittle says.




The mystery of the Altar Stone's orientation at Stonehenge




A Scottish origin for the Altar Stone also highlights an intriguing architectural link, says archaeologist Joshua Pollard of the University of Southampton in England. Unlike other stones at Stonehenge, the Altar Stone lies on its side -- a detail seen in some stone circles in Scotland.




Two collapsed stones from the monument's outer circle rest atop the Altar Stone, which is broken in two and has largely sunk into the grass. In contrast to the Altar Stone's distant origins, those massive outer-circle stones came from a rock source located 25 kilometers north of Stonehenge.




[image: In this closeup photo, two mottled stones from Stonehenge lay on top of a darker brown stone that is embedded in the grass. That partially buried stone is the Altar Stone.]Stonehenge's Altar Stone lies beneath two collapsed sarsen stones, as shown here.Nick Pearce/Aberystwyth Univ.





Researchers do not know whether the Altar Stone originally stood upright.




A region of Scotland called Aberdeenshire contains up to 99 recorded examples of Recumbent Stone Circles. In each case, a ring of standing stones surrounds a slab laid on its side in the ring's southwestern or southern arc.




Aberdeenshire's Recumbent Stone Circles represent "a very interesting architectural connection [to the Altar Stone]," says Pollard, who was not part of Clarke's team.
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	Nasty-tasting cane toads teach crocodiles a lifesaving lesson

	Lethal toads kill hungry crocs across Australia, but a good scare makes the predators picky

			
				




All it takes is one miserable night after a bad dinner or drink to make humans avoid an ingredient for life. To teach freshwater crocodiles in Australia to avoid a lethally poisonous toad, all it takes is one very, very nasty toad butt.




Freshwater crocodiles who chowed down on lithium chloride-laced carcasses of invasive cane toads were far less likely to eat live toads when the poisonous amphibians came hopping along. The result could help prevent the predator die-offs that occur as cane toads make their way across the Australian continent, researchers report August 14 in Proceedings of the Royal Society B. 
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Cane toads (Rhinella marina) were brought to Australia in the 1930s, and quickly began to wreak havoc on native species (SN: 2/3/14). Their harm comes not from what they eat, but from what eats them. The toads have large glands on their shoulders that contain potent poison. As cane toads spread across the continent, freshwater crocodiles (Crocodylus johnstoni) fall for the tempting snack. In 2008, researchers found that croc population densities along the Victoria River crashed by as much as 77 percent immediately following cane toad invasion.




But what if the crocs could be taught to avoid cane toads before the amphibians arrived?




Georgia Ward-Fear, a conservation scientist at Macquarie University in Sydney, has been testing a technique called conditioned taste aversion on several species of native Australian predators. The predators get exposed to a small taste of toad and live to regret it. In previous work, Ward-Fear and her colleagues released "teacher toads" -- tadpoles, eggs or very young cane toads who don't yet carry enough poison to be deadly -- before the invasion front of adults arrived. Large monitor lizards (Varanus panoptes) ate the small toads and got sick, but lived and learned to avoid the lethal adult versions.  




Freshwater crocodiles don't eat like monitor lizards. "Crocodiles ambush prey and eat whole if they can," Ward-Fear says, and baby toads are prey far beneath the notice of crocodiles.




To train the crocs, Ward-Fear and her colleagues worked with the Bunuba Rangers, members of an Australian Indigenous group who see freshwater crocodiles as an important part of their dreamtime stories. They collected about 2,400 dead toads and removed the heads, poisonous glands and internal organs. The researchers laced the remaining toad butt with lithium chloride, a chemical that produces powerful nausea. They then dangled the dead toads along with motion capture cameras over the edge of the water across four gorges in the central Kimberley region of Australia, with unlaced chicken serving as a control.




[image: a black and white image of a crocodile poking its head out of the water to explore a piece of meat dangling off of a stick lodged in the ground]A crocodile investigates one of the baiting sites. The crocodile is sniffing at chicken, which served as a non-nasty control. A cane toad bait, laced with vomit-inducing lithium chloride, sits in the background. G. Ward-Fear et al





After the live toads arrived, Ward-Fear and colleagues headed back out to find out if the crocodiles had learned from the baits that toads were not to be touched. They searched for any dead crocodiles and cut them open to see if a toxic toad was the cause of death.




Crocodiles learned quickly that once was enough when it came to dead toad butts. The researchers found remarkably few carcasses of crocs who'd dined on live cane toads. At one site -- Danggu Geikie Gorge National Park, where toads had already arrived, rangers found 63 dead crocodiles in 2020. But after the team baited the group of crocs that came to the same area in 2021, only three died from eating toads. At another site, Bandlingan National Park, no crocodiles tasted toads after their training. In contrast, a nearby control area saw between 20 and 40 percent of their crocodiles die from eating newly arrived toads.




"This is a wonderfully innovative and effective example of the tremendous potential of conditioned taste aversion as a tool for conservation," says Colleen St. Clair, a conservation biologist at the University of Alberta in Edmonton, Canada, who was not involved in the study. Many scientists have been leery of conditioned taste aversion since early trials in mammals failed in the 1970s, she says. "I expect this will be a landmark study, showing that a very old [vomit-inducing substance], lithium chloride, is effective for ambush predators like crocodiles."




Before the study, rangers and scientists alike would find dying crocodiles thrashing helplessly in the water after eating deadly toads. It's "very distressing for us as wildlife biologists and Indigenous rangers," Ward-Fear says. The result is both an environmental and emotional success. 
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	A new book tackles AI hype - and how to spot it

	AI Snake Oil explores the power and limits of AI today and in the future

			
				




[image: Book Cover of AI Snake Oil by Arvind Narayanan and Sayash Kapoor]




AI Snake Oil
Arvind Narayanan and Sayash Kapoor
Princeton Univ., $24.95




A few months ago, I was working on an article about oceans across the solar system. Having read my fill about oceans of water, I turned to Google for a quick refresher on oceans made of other stuff, liquid hydrocarbons, for example. For better or worse, I searched "oceans in the solar system not water." I sought a reliable link, maybe from NASA. Instead, Google's AI Overviews feature served up Enceladus as one suggestion. This Saturn moon is famous for its subsurface sea -- of saltwater. I shut my laptop in frustration.
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That's one small example of how AI fails. Arvind Narayanan and Sayash Kapoor collect dozens of others in their new book, AI Snake Oil -- many with consequences far more concerning than irking one science journalist. They write about AI tools that purport to predict academic success, the likelihood someone will commit a crime, disease risk, civil wars and welfare fraud (SN: 2/20/18). Along the way, the authors weave in many other issues with AI, covering misinformation, a lack of consent for images and other training data, false copyright claims, deepfakes, privacy and the reinforcement of social inequities (SN: 10/24/19). They address whether we should be afraid of AI, concluding: "We should be far more concerned about what people will do with AI than with what AI will do on its own."




The authors acknowledge that the technology is advancing quickly. Some of the details may be out of date -- or at least old news -- by the time the book makes it into your hands. And clear discussions about AI must contend with a lack of consensus over how to define key terms, including the meaning of AI itself. Still, Narayanan and Kapoor squarely achieve their stated goal: to empower people to distinguish AI that works well from AI snake oil, which they define as "AI that does not and cannot work as advertised."




Narayanan is a computer scientist at Princeton University, and Kapoor is a Ph.D. student there. The idea for the book was conceived when slides for a talk Narayanan gave in 2019 titled "How to recognize AI snake oil" went viral. He teamed up with Kapoor, who was taking a course that Narayanan was teaching with another professor on the limits of prediction in social settings.




The authors take direct aim at AI that can allegedly predict future events. "It is in this arena that most AI snake oil is concentrated," they write. "Predictive AI not only does not work today, but will likely never work, because of the inherent difficulties in predicting human behavior." They also devote a long chapter to the reasons AI cannot solve social media's content moderation woes. (Kapoor had worked at Facebook helping to create AI for content moderation.) One challenge is that AI struggles with context and nuance. Social media also tends to encourage hateful and dangerous content.




The authors are a bit more generous with generative AI, recognizing its value if used smartly. But in a section titled "Automating bullshit," the authors note: "ChatGPT is shockingly good at sounding convincing on any conceivable topic. But there is no source of truth during training." It's not just that the training data can contain falsehoods -- the data are mostly internet text after all -- but also that the program is optimized to sound natural, not necessarily to possess or verify knowledge. (That explains Enceladus.)




I'd add that an overreliance on generative AI can discourage critical thinking, the human quality at the very heart of this book.




When it comes to why these problems exist and how to change them, Narayanan and Kapoor bring a clear point of view: Society has been too deferential to the tech industry. Better regulation is essential. "We are not okay with leaving the future of AI up to the people currently in charge," they write.




This book is a worthwhile read whether you make policy decisions, use AI in the workplace or just spend time searching online. It's a powerful reminder of how AI has already infiltrated our lives -- and a convincing plea to take care in how we interact with it.









Buy AI Snake Oil from Bookshop.org. Science News is a Bookshop.org affiliate and will earn a commission on purchases made from links in this article.
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	This spiky fossil shows what early mollusks looked like

	It and 17 fossils from more than 500 million years ago help piece together an evolutionary gap

			
				




An animal that could be mistaken for a spiky fruit is giving scientists a peek into what mollusks looked like around 500 million years ago.




Fossils of an ancient invertebrate dubbed Shishania aculeata show that the animal was a sluglike creature covered in prickly armor, researchers report in the Aug. 2 Science. The find bolsters evidence suggesting that early mollusks lacked shells and were covered in spikes made of chitin, a fibrous material found in present-day crab and other mollusk shells (SN: 10/13/22). 
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Today's mollusks are an incredibly diverse group of animals, says paleobiologist Xiaoya Ma of Yunnan University in China. With living species as different as clams and octopuses, it's tough to find common traits that indicate what the group's earliest ancestors looked like. But "fossils can often provide unique and direct evidence" for how early mollusks appeared, Ma says.




The fossils, which were uncovered in China, date to around 510 million years ago following an early Cambrian period when there was a rapid burst of evolution for mollusk ancestors (SN: 6/11/94). Ma and colleagues examined a total of 18 specimens, ranging in size roughly from 1 to 6 centimeters long. Each specimen was "not always beautiful," Ma says. Soft tissues like those in S. aculeata's body don't fossilize well. "But they preserved or compressed from different angles ... [which] helps us put a jigsaw [puzzle] together to reconstruct the animal."




[image: a black and white drawing shows three separate images of an ancient mollusk. on the left the oval-shaped animal is shown from the top and it is covered in small spikes. The middle drawing shows a side view, where the top is rounded and the bottom is flat. The right drawing shows the bottom view, with a soft body surrounded by a spiky halo.]This artist reconstruction of S. aculeata shows how the mollusk would have looked in life as viewed from the top, side and bottom (left to right). The dark spot in the righthand image shows the position of the mollusk's foot that would have helped it move across the ocean floor.M. Cawthorne





S. aculeata's base is flat, with a singular foot. This mollusk characteristic helps the animals scooch across the ground or dig into soft sediments. What's more, the hollow chitin cones that make the organism resemble a durian fruit on the outside are filled with narrow canals that are "spectacular and extremely rare," Ma says. These canals are similar to those found in the exoskeletons of extinct and living worms and brachiopods, suggesting a common origin.
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 Scientists want to send endangered species' cells to the moon

 The 'lunar ark' would preserve samples from animals and other organisms
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Megan Hodge's first bout of intense pain arrived when she was in her mid-20s. Hodge and her husband were getting ready to visit family for Thanksgiving. Though Hodge had been dealing with a variety of chronic health issues, her workout had gone well that morning and she finally felt like she was getting a handle on her health.
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 Some meteors leave trails lasting up to an hour. Now we may know why

 The most important thing for creating a persistent train is the chemistry in the atmosphere



This article was downloaded by calibre from https://www.sciencenews.org/article/why-some-meteors-leave-lasting-trails



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next




	Why mpox is a global health emergency -- again

	With several versions of the deadly virus now circulating, cases are rapidly rising across Africa

			
				




For the second time, the World Health Organization has declared that mpox, formerly called monkeypox, is a global health emergency.




In 2022, global spread of the virus, which causes rashes, fevers, muscle aches and other symptoms, led to the first emergency declaration (SN: 7/22/22). That version of the virus, called clade II, is still causing a small number of cases around the world, including in the United States.




Even as clade II cases declined globally, infections with clade I mpox shot up in Congo. Nevertheless, the first mpox emergency ended in 2023. The sometimes deadly clade I virus has now spread to previously unaffected countries in Africa and reported cases have surged beyond levels seen in 2022 or 2023. Children have been particularly hard hit.




















Tell us about your Science News experience









Help us improve by taking our 15-question reader survey.










Take the survey now




























On August 13, the Africa Centres for Disease Control and Prevention said that the ongoing mpox outbreak is a public health emergency of continental security, a first for  the organization. On August 14, a WHO panel of experts found ample evidence that mpox is again a global emergency, said Dimie Ogoina, an infectious disease physician at the Niger Delta University Teaching Hospital in Okolobiri, Nigeria, and chair of the emergency committee.




Following the committee's advice, WHO Director-General Tedros Adhanom Ghebreyesus said August 14 that the outbreak is now a public health emergency of international concern. "It's clear that a coordinated international response is needed to stop these outbreaks and save lives," he said.




Sweden reported a case of mpox linked to travel to Africa, the country's Public Health Agency announced August 15. The person was infected with  clade I mpox, the first time that version of the virus has been diagnosed outside the African continent.




Here are three things to know about the outbreak.




Why is mpox an emergency again?




The disease has spread rapidly in Africa, now affecting people in at least 13 countries, the Africa CDC says. Congo, which has had a steady rise in cases over the past decade, has seen big increases last year and this year. Across Africa this year alone, there have been more than 15,600 cases and 537 deaths from mpox, including deaths of young children and people whose immune systems were weakened by HIV.




About 90 cases of the disease have popped up in countries such as Burundi, Kenya, Rwanda and Uganda that had never before recorded mpox cases. 




To make matters worse, a new version of the virus, known as clade Ib, emerged in Congo and has now been confirmed in four neighboring countries. That variant appears to cause more severe cases and may be more transmissible than clade II, which caused the 2022 outbreak.




The 2022 outbreak affected mostly men who have sex with men, though the virus also spread to others through contact with skin or infected clothing, bedding or other objects.




Clade Ib is spreading among adults through heterosexual sex, which may become a problem particularly for pregnant women, Ogoina said during a news conference: An infection could put them and their babies at risk.





.@WHO media briefing on outcome of the #mpox Emergency Committee meeting https://t.co/staZMRwDPS
-- Tedros Adhanom Ghebreyesus (@DrTedros) August 14, 2024







And this time around, children have proven to be particularly vulnerable to the virus. As of May 26, two-thirds of the cases reported this year in Congo, or 5,254, have been in children age 15 and younger. And 87 percent of the deaths, or 321, have been among that age group.  






In Burundi and Congo, there is evidence that the virus is spreading in the community, while the other countries have so far reported isolated cases.




What is the significance of calling mpox a public health emergency?




Vaccines and treatments will be deployed to help protect vulnerable people in some countries. Supplies of both are limited and experts warn that the full scope of the outbreak is not known. Increasing surveillance will be important to understand how the disease is spreading and who would benefit most from vaccination, WHO epidemiologist Maria Van Kerkhove said during the news conference.




WHO is asking for $15 million from the global health agency's emergency fund to pay for increased surveillance and countermeasures. WHO is also asking other countries to donate vaccines from their national stockpiles. Japan has already stepped forward to offer up its own version of the mpox vaccine.




[image: Three public health officials sit at a table during a meeting to decide whether mpx is a global public health emergency.]WHO Director-General Dr. Tedros Adhanom Ghebreyesus (center) declared mpox is public health emergency of international concern on August 14. The emergence of a new clade of mpox in Congo and its spread to neighboring countries is particularly concerning, he said.Lindsay Mackenzie/WHO





Congo and Nigeria have promises that they may be able to get enough vaccine this fall to deploy, but other African countries are still waiting.




The 2022 mpox outbreak showed that getting the word out to affected communities and talking with them about ways to stay safe are also effective at containing an outbreak, Van Kerkhove said. "There are a lot of interventions that can be utilized in country, in communities, to prevent transmission."




Can the outbreak be stopped?




Maybe, but it will take effort. 




Scientists don't fully understand many things about the virus, including which animals serve as a reservoir for it and whether there is a real difference in the severity and transmissibility between the two clades circulating now.




One thing is clear. The world can't afford to ignore the virus' spread in Africa any longer, Ogoina said. "Mpox, originating in Africa, was neglected there, and later caused a global outbreak in 2022. It is time to act decisively to prevent history from repeating itself."
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 This AI can predict ship-sinking 'freak' waves minutes in advance

 Anticipating rogue waves could help save lives
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 This spider makes its home in the burrows of extinct giant ground sloths

 Paleotoca diminas represents a new type of long-spinneret ground spider

 
 




Deep in the unyielding darkness of a Brazilian cave, a pale, blind, spiny beast carefully feels its way across rust-colored rocks. Meet Paleotoca diminas, a spider new to science.




The species, described August 5 in Taxonomy, makes its home in unusual subterranean lairs: the long-abandoned burrows of extinct megafauna, such as giant ground sloths or giant armadillos, researchers say.
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 Your medications might make it harder for you to beat the heat

 But piecing together how heat reacts with medicines is a tough task

 
 




The pills stocked inside your medicine cabinet may factor into how well you can handle summer heat.




Extreme heat can be deadly. As outdoor temperatures sizzle, our bodies jump into action to keep internal temps under control (SN: 8/6/23).
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 Hundreds of snake species get a new origin story

 Elapoid snakes, including cobras, mambas and sea snakes, may have evolved in Asia, not Africa

 
 




The ancestors of cobras and related snakes first emerged in Asia roughly 35 million years ago.




Many researchers thought the Elapoidea superfamily of snakes evolved in Africa before slithering their way across the globe.
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 More than 4 billion people may not have access to clean water

 The new estimate is more than double the official count

 
 




Access to clean water is a human right -- one that half of the world may not have.




Out of the roughly 8 billion people on Earth, more than 4.4
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 The asteroid that may have killed the dinosaurs came from beyond Jupiter

 Chemical clues left in the impact crater can help trace the space rock's origins

 
 




Earth's most famous killer asteroid came from the outer reaches of the solar system, researchers report in the Aug. 16 Science.




About 66 million years ago, an asteroid slammed into the sea just off Mexico's Yucatan Peninsula, forming the Chicxulub crater.
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 An Egyptian mummy's silent 'scream' might have been fixed at death

 The cause may have been a cadaveric spasm, a muscular stiffening associated with violent deaths

 
 




An ancient Egyptian mummy, dubbed the "Screaming Woman" for what appears to be an open-mouthed look of pain or fear, might have had that expression fixed in place by a rare muscle reaction when she died.
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 Alzheimer's blood tests are getting better, but still have a ways to go

 The blood tests will not replace other diagnostic evaluations  

 
 




Alzheimer's disease is hard to diagnose. But proteins in the blood might provide clarity.




A series of recent findings, presented at the annual Alzheimer's Association International Conference in Philadelphia and in research papers, raise the possibility of a simple blood draw to help doctors figure out if a person's cognitive problems are caused by Alzheimer's -- or something else.
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 Earth's jet stream helps create the seeds of clouds

 The newly discovered process for making aerosols might also be the most productive

 
 




Scientists have sussed out a new source for the seeds of clouds.
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 Was Egypt's first pyramid built with hydraulics? The theory may hold water

 A water-powered elevator may have hoisted stones for King Djoser's pyramid. The claim has critics.

 
 




Waterpower may have given a big lift to builders of Egypt's oldest known pyramid, the nearly 4,700-year-old Step Pyramid of Djoser at Saqqara.





This article was downloaded by calibre from https://www.sciencenews.org/article/hydraulic-lift-egypts-first-pyramid



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next




 Record-breaking Coral Sea temperatures threaten the Great Barrier Reef

 Coral analyses show the region is sweltering under the highest ocean heat in four centuries

 
 




Australia's Great Barrier Reef faces critical danger from back-to-back bouts of extreme ocean heat.
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 50 years ago, some of plastic's toxic hazards were exposed

 Excerpt from the September 7, 1974 issue of Science News
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Toxic surprises from the plastics industry -- Science






This article was downloaded by calibre from https://www.sciencenews.org/article/50-years-ago-plastic-hazard



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next




 When pain really is in your head

 
 




People have been trying to relieve the misery of pain for a very long time. Opium use in Egypt was recorded by 1300 B.C., as was the use of coca plant leaves in pre-Inca cultures. Zaps from electric fish were used to treat headaches and arthritis in antiquity. The first reference to acupuncture in a Chinese medical text was in 300 B.C.  




Many centuries later, scientists are still laboring to treat chronic pain, with limited success. That stalemate leaves patients and doctors feeling helpless.  
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 Readers discuss black holes' trippy effects on time, banned swimsuits
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Time to eat




Astronomers watched in real time as the supermassive black hole at the center of a galaxy went from dim and quiet to bright and actively feeding on material, Adam Mann reported in "For the first time, scientists witness a black hole turning on" (SN: 7/13/24 & 7/27/24, p. 7).




Reader Chris Sheppard wondered how a black hole can consume material, when time seems to stop at the outer edge -- the event horizon.
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