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When I sat down to write this story, I remembered the gummy worms in the snack drawer of my kitchen. So I got up and grabbed a handful. I should add that I had just finished lunch, and I don't really like gummy worms.




And yet, I ate them.




That's not an unusual moment in my life, and maybe in yours too: eating a treat that serves almost no nutritional purpose. My treat, for instance, had sugar but little else of substance on the ingredient list: gelatin, natural and artificial flavors, carnauba leaf wax and colors, including Red 40, Yellow 5, Yellow 6 and Blue 1. As I read the list in growing disgust, I helped myself to another worm.
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But after reporting this story, I'm going to cut myself some slack. There's growing recognition that these sorts of highly processed foods are engineered to make us want more. Like gummies stuck in the teeth, foods high in sugary, crunchy, salty, creamy or savory qualities can stick in our brains and urge us to eat another handful.




These foods, scientists are increasingly convinced, have addictive properties, similar to the pulls created by alcohol, nicotine and opioids. And certain kinds of engineered foods, usually combinations of salts, fats and sugars, create such a strong desire to eat them that they could be classified as addictive substances.




Highly engineered foods can worm their way into the brain's reward system, triggering powerful "eat more" signals. Studies suggest ultraprocessed foods can lead to cravings, loss of control, withdrawal and tolerance -- all hallmarks of a substance use disorder.




There are still lots of questions about exactly what these foods do to us, who is most at risk of overeating them, and what strategies might empower us to wrestle back control. Yet questions about how these increasingly abundant food products affect our brains and the rest of our bodies are more important than ever. A big chunk of the U.S. diet -- over half of the calories Americans eat, on average -- is now categorized as "ultraprocessed."




Ultimately, the goal of research on food and addiction is to give people a better understanding of how what we eat affects us so we can make informed decisions, says neuroscientist Alex DiFeliceantonio of the Fralin Biomedical Research Institute at Virginia Tech Carilion in Roanoke. But there's a competing goal at play here, she says: "The goal of a food company is to have you eat more food."




Writing in Nature Medicine this summer, addiction and nutrition experts including Nora Volkow, the director of the National Institute on Drug Abuse, make the scientific case that these food products "share more commonalities with addictive substances than they do with naturally occurring foods." It's time, they write, for policy makers and scientists to recognize the danger -- and do something about it.




Are ultraprocessed foods even food?




Like anyone who eats -- which is to say, everyone -- I thought I had a pretty good handle on what food is. But it turns out that my handful of cheese puffs doesn't really count, according to Ashley Gearhardt, a psychologist at the University of Michigan in Ann Arbor.
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percent
Average calories consumed in the United States from ultraprocessed foods from 2021 to 2023






"This stuff isn't food. It's a hedonically optimized substance created through processing to make corporations a lot of money," she says. "We shouldn't give [ultraprocessed foods] a pass just because they have calories."




Neuroscientist Nicole Avena of Icahn School of Medicine at Mount Sinai in New York City has her own questions about the vocabulary at work here. "I don't even know if we should be calling them food anymore," she says. "So I've been referring to them as foodlike products."




But if these "foodlike products" aren't food, what are they?




The term "ultraprocessed food" is, in many ways, as squishy as a pale yellow Peep. For decades, food scientists have been tinkering with ingredients, preservatives, colorings, bulking agents and more to keep food unspoiled, visually appealing and delicious.




Scientists often use the NOVA classification system to sort foods into four categories: unprocessed or minimally processed (an apple, for instance, or chicken); processed cooking ingredients (sugar or butter); processed foods (cheeses or canned vegetables); and ultraprocessed foods (hot dogs or potato chips).
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percent
Average calories consumed by 1- to 18-year-olds from ultraprocessed foods






Ultraprocessed caloric conglomerates "basically contain limited to no whole food pieces or products and contain additives," says Tera Fazzino, a psychologist at the University of Kansas in Lawrence.




These products are built piecemeal from sugars and fats that have been taken from their naturally occurring form and then concentrated and packaged into something new, often with additives to improve the flavor and mouthfeel. Then they're packaged into an appealing wrapper with a recognizable logo.




"Just as a cigarette has little in common with a tobacco leaf, an Oreo shares few characteristics with the corn and soybeans from which it was made," Volkow, Gearhardt and others write in their Nature Medicine piece.




These foods have been around for decades, and they're everywhere. In 2003, ultraprocessed foods accounted for about 51 percent of people's calories at home. By 2018, the percentage had risen to just over 54.
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percent
Average calories consumed by adults 19 years and older from ultraprocessed foods






In 2019, Fazzino and her colleagues wrote a paper describing a related but not completely overlapping definition: hyperpalatable. It means what it sounds like: extra delicious, irresistible, yum. Fazzino points out that regular old foods that everyone can agree are foods -- apples, carrots, salmon -- are also palatable, and they also carry signals of reward. But hyperpalatable foods are next level.




Take children's breakfast cereal. A recent study found that from 2010 to 2023, fiber and protein went down in U.S. cereals, while fat, salt and sugar increased. Those results, published May 21 in JAMA Network Open, are but one example of the larger shift toward increased fats and sugars and away from nutrients. And removing ingredients like fiber that make us feel full while increasing the ones that scream "delish" is a recipe for eating too much.




"In the U.S. food system, there's a pretty strong degree of overlap" between hyperpalatable and ultraprocessed food, Fazzino says. In some other countries, there was less overlap, Fazzino and colleagues reported June 6 in PLOS One. Perhaps that's because food processing in some places outside the United States can be less intense.




"They do something to it and they stick in a package," Fazzino says. That's not the same thing as making the food taste deliriously delicious.




A brief history of addiction and food research




Decades ago, food and addiction were seldom mentioned together. But around 2007, food policy expert Kelly Brownell, then at Yale University, and addiction researcher Mark Gold, then at the University of Florida, began talking about the intriguing links. Their conversations led to a two-day meeting at Yale University in the summer of 2007 that forced the fields of addiction and nutrition together -- the first meeting of its kind.




Half the people invited were from the nutrition and obesity field, and half were from the addiction field, Brownell says. There was some skepticism at first that the idea was legit, that addiction could be a helpful framework when it came to food.




"The people from the addiction field were much quicker to embrace the concept that food could be triggering addictive processes than the people in the nutrition field," Brownell says. "And the reason I think is that it was newer to the people in the nutrition field. They weren't used to thinking about the concept of addiction." But over the years, the idea that foods, particularly ultraprocessed foods, could spur addictive responses in people became more widely accepted.




As a grad student in the 2000s, Avena found that sugar use shared characteristics consistent with addiction, based on criteria set forth at that time in the Diagnostic and Statistical Manual of Mental Disorders, or DSM, a handbook for psychiatrists that described substance use disorders.




[image: A photograph of a maked researcher pitting food on a plate with a camera trained on the food]Virginia Tech neuroscientist Alex DiFeliceantonio plates a meal for study participants. Her studies compare the effects of ultraprocessed and minimally processed foods.Clayton Metz





"It was a little bit, I would say, tumultuous in the beginning, because nobody was really keen on this idea," she says. But the research moved forward, much of it pointing to parallels with other addictive substances. A key piece of the argument lies in the reward regions of the brain, including the striatum, a well-connected, deep part of the brain that influences motivation and good feelings. The striatum can signal when things are beneficial to the body. A stash of honey, with its burst of calorie-dense sweetness, would kick off a big reward signal in the brain of a hungry person.




Neuroscientists have been amassing evidence from animal studies and people that shows how ultraprocessed foods change the brain in ways that are reminiscent of other addictive substances. Studies have uncovered detailed neurochemical effects, structural changes and alterations in key brain regions' activity.




"When we look in the brain, there are neurochemical changes that happen in response to food that are very much like what you would see in response to drugs or alcohol," Avena says. Scientists have found changes in the brain's reward systems, including the chemical messengers dopamine, serotonin and brain-made opioids. Many of these changes, researchers suspect, all conspire to make a person be more alert to food.




DiFeliceantonio and her colleagues found, for instance, that people who were given a high-fat, high-sugar yogurt dessert daily for two months had stronger neural reactions to food cues in brain areas that handle reward. The dessert essentially rewired the reward circuitry in these volunteers, boosting their motivation for eating treats. In further experiments, these people also performed better in laboratory tasks of learning, to DiFeliceantonio's utter surprise.




Why you just can't stop




Yet substance use disorders are much more complex than what can be measured in experiments by brain scientists. They involve combinations of behaviors, emotions, triggers and history. These include intense cravings, repeated attempts to stop and continued use despite being well aware of the damage.




Gearhardt is an addiction clinician, and she sees patients who will tell her that they are struggling with these foods. "They're saying, 'I'm addicted to this stuff, I am telling you I'm addicted ... I know it's killing me. I've got diabetes, I'm going blind, and I cannot stop.' And people would just tell them, 'No, you're wrong, you just have to try harder, count your calories, do your macros.' "




Listening to those experiences solidified her perspective that there is something pernicious about these foods. Running through the checklist of substance use disorders in its current form in the DSM, some people meet the benchmarks for problematic behaviors and symptoms around ultraprocessed foods, researchers argue. That's based on nearly 300 studies from 36 countries.




Using the Yale Food Addiction Scale, about 14 percent of adults and 12 percent of children meet the criteria for food addiction, a figure that's very close to the estimate for alcohol use disorder prevalence. The survey includes questions about eating habits, such as whether a person overate to the point where they felt ill, and whether a person had strong urges to eat.




In a set of preliminary findings, DiFeliceantonio and colleagues found that 18- to 21-year-olds on an ultraprocessed diet ate more than the same cohort on a minimally processed diet. And they ate more in the absence of hunger. The same wasn't true for slightly older adults who were ages 22 to 25. Figuring out who might be more affected by different types of food is still a big question.





Food classification




The NOVA classification system sorts foods into categories not by nutrients, but by processing levels. The scale ranges from one, for unprocessed or minimally processed foods, to four, for ultraprocessed foods.






Unprocessed/minimally processed
Meat
Eggs
Fresh, frozen or dried fruits and vegetables
Grains and legumes







Processed ingredients
Salt
Sugar
Butter
Starches
Oils










Processed
Canned foods
Salted nuts
Cured meats
Fruit in syrup
Cheeses and fresh bread







Ultraprocessed
Packaged snacks
Ice cream
Instant food
Energy bars










Should ultraprocessed foods be regulated?




With growing recognition of how ultraprocessed foods have been designed and perfected to keep us snacking, attempts to cut back can feel futile. That's especially true when many people live in places without access to healthy, fresh food. Even if unprocessed foods were readily available, they can be costly and take up more time and space to prepare. 




But there has been some progress. Federal agencies are scrutinizing these foods, with childhood nutrition as a focus. States are exploring bans on ultraprocessed foods in schools. And a lawsuit was brought in Pennsylvania against food companies that are accused of knowingly hooking people on their products despite being aware of the harms. The suit has since been dismissed, but similar efforts might follow.




After tobacco products got more tightly regulated, many of those companies pivoted to food products, Fazzino says. Researchers studied foods for sale from 1988 to 2001. Over time, tobacco-owned food companies were more likely to sell hyperpalatable foods than food companies with other types of owners, researchers reported in 2023 in Addiction. "U.S. tobacco companies were systematically involved with the development and the dissemination of these foods into our food supply," Fazzino says.




Now there are movements to improve school lunches, movements to promote better labeling and movements to educate people about how to spot unhealthy foods that have been "healthwashed" by companies.




"I don't even know if we should be calling them food anymore. So I've been referring to them as foodlike products."
 Nicole Avena
Neuroscientist





Efforts to regulate ultraprocessed food products are pushing ahead whether experts consider these foods addictive or not. When I asked DiFeliceantonio why the addiction lens matters, she replied: "It comes back to this idea of us making decisions in a difficult environment." If a substance is designed to be irresistible, then "decisions actually are no longer your own because they're being governed by your drug, by your substance," she says. "And so if these foods are addictive, we can't make good decisions about them.




"We have enough data at this point to understand that ultraprocessed foods, on the population level, are killing us, are leaving us to live shorter lives with a higher disease burden, and we're telling people, 'Well, stop eating them,' " she says. But through an addiction lens, that strategy falls short. 




What's more, so much of normal or abnormal behavior is a social construct, Avena says. "So if it's socially acceptable to drink alcohol, then that's fine, right? But it's not socially acceptable for 6-year-olds to drink alcohol, right?" It's the same with processed foods, she says. "I think they become so socially acceptable to have these foods all the time, to bring them to parties, to give them to our kids, that it's basically become normalized."




Change may come from a growing recognition of the potential harms from eating ultraprocessed foods, Avena says. "If you know there's a risk associated with it, then that makes you think twice."




Some food companies are already working to unprocess their products in response to public pushback, Avena says. "I think if enough people start to say, you know what? I don't want all these donuts for my kids for their lunchbox, or I don't want Lunchables.... I want a healthier version of it. I want something that is going to be less processed. I think that the companies will have to step up to the plate, and you see that happening," Avena says. At food shows, she's already seen examples of smaller companies trying to design and market nutritious food. Foods designed for people on GLP-1 drugs that are high in protein and not too sweet or processed are already being created and sold.




But the most effective avenues for change may be stronger regulations that mandate healthier food, tax unhealthy food and require better labeling. In Chile, aggressive rules for packaged foods high in sugar, saturated fat, salt or calories -- in other words, many ultraprocessed foods -- are already yielding progress, Brownell says. That country has restricted marketing, added taxes on certain products and mandated glaringly obvious warning labels. These efforts seem to be shifting people's purchases. A recent study found that less sugar, salt, saturated fat and total calories from products marked with warnings found their way into people's cabinets.




"The more that the conversation is shifted to the individual and away from the actual source of the problem, which I think is the addictive foods, then we don't have a real solution," Fazzino says. "As a public, we deserve to be protected from the things that can cause us harm."
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Bright flecks of burning wood stream through the smoky air and toward a hapless house. Before the one-story structure, the glowing specks, each merely centimeters in size, seem insignificant. But each lofted ember is a seed of destruction. Researchers estimate that embers cause somewhere between 60 to 90 percent of home ignitions.




Next to the house stands a trash bin, its lid propped open with sheets of cardboard inside. The fiery spores enter and in seconds flames sprout inside. Within minutes, a column of fire rises and licks the house's sidewall. Black flaps of vinyl siding begin to peel and writhe. Burning chunks fall to the ground, and a crackling, smoldering fissure grows up the wall. Orange, blue and purple flames roar as they ascend toward the roof.
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Then, a hiss pierces the air as firefighters step forward to spray the flames. Their intervention is not serendipitous. The burning home is not a real home. It is just the side of one, as if a giant butcher had trimmed a neat piece of a house's exterior. The conflagration had been staged in a vast room at the National Fire Research Laboratory in Gaithersburg, Md.





Blazing bins




A melted splotch is all that remains of a trash bin after a wildfire in Los Angeles in January (top). At the National Fire Research Laboratory in Gaithersburg, Md. (bottom), scientists tested how trash bins fuel the spread of fires.




[image: A melted splotch after a wildfire]IBHS





[image: Trash bin next to a model house on fire]NIST







Standing before the ruined structure, Alexander Maranghides, a fire protection engineer at the National Institute of Standards and Technology in Gaithersburg, Md., assesses the damage. "All from embers," he says.




Experiments like this one reveal key details about how wildfires devastate individual structures and entire communities, as they did around Los Angeles earlier this year and in Maui in 2023. The information is crucial for protecting the communities that are most vulnerable to encroaching wildfires -- those within the wildland-urban interface, or WUI. That's land manager jargon for anywhere that human development meets or mingles with undeveloped natural areas, such as forests or grasslands. Roughly 40 percent of people on Earth -- some 3.5 billion -- live along these fringes of nature, where most of the deadliest and most destructive fires in recent history have occurred.




As these fire-prone zones globally expand, climate change is making fire seasons longer, hotter and drier. When those conditions converge with powerful winds that can fan flames and carry embers for kilometers, communities can be overwhelmed.




"Wildfire control doesn't work during the extreme conditions," says Jack Cohen, a retired U.S. Forest Service fire scientist who spent decades studying fire in the wildland-urban interface. The focus needs to shift away from fighting blazes and toward modifying communities to resist catching fire, he says. "It's not a wildfire problem. It's a structure ignition problem."




For decades, Maranghides and other researchers have dedicated themselves to figuring out how to make communities more resilient, resulting in guidelines like NIST's Hazard Mitigation Methodology, first released in 2022. It identifies dozens of vulnerabilities and how to lessen them. It also raises a key point: In neighborhoods where homes are closely spaced, fire resilience works only if the whole community is involved.
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That's because a home on fire can spread flames to other structures that are within about 50 feet. In such neighborhoods, hardening only some of the structures leaves them all vulnerable, Maranghides says. Once a home ignites in flames, it transforms into an existential threat to its neighbors. Even a single unprotected building can jeopardize the whole neighborhood. Hardening all the buildings in a community is the only way to protect each of them.




That's the crux of the problem: getting each resident involved in hardening the community. Guided by the principles from NIST and similar methodologies, community-scale hardening has started in some places in the West, reflecting a recognition that society must adjust to coexist with fire, so long as people live within its reach. "Wildfire is inevitable," Cohen says, "but community destruction doesn't have to be."




Lessons from devastation




On November 17, 2018, a team of NIST researchers traveled to the foothills of California's Sierra Nevada to investigate the most destructive fire the state had ever seen. About a week and a half earlier, katabatic winds ripping down from the mountains had snapped a power line, igniting flames in a steep-sloped waterway called Feather River Canyon around dawn.




By sunset, the fire had ripped through the towns of Concow, Paradise and Magalia, destroying more than 18,000 structures, damaging 7,000 and killing 85 people. Much of the Camp Fire's spread occurred via the sky. The wind lofted embers for kilometers, seeding new blazes far ahead of the main fire front. "It's a kind of a hopscotch," explains Steve Hawks, a wildfire researcher and veteran firefighter who spent 30 years working for the California Department of Forestry and Fire Protection, or CAL FIRE. "Eventually [the] main fire front will catch up to it, but it's trailing behind."




The NIST team had arrived while the flames were still burning. They spent four days in the field, documenting damage and speaking with meteorologists and first responders on site. Nearly a dozen deployments followed over the next six months. Data was gathered from a multitude of sources, from fire engine logs to evacuation information. NIST has since spent over six years analyzing that data. Its first report on the Camp Fire was released in 2023, and another is slated for 2026.




Because these reports are so comprehensive, NIST's WUI Fire Group has completed just four fire case studies. "Think of it as CSI at the community level," Maranghides says. Field observations help guide NIST's fire research in the lab. For instance, researchers noticed that fences were acting as conduits for spreading flames, prompting research into how fence design and materials affect fire spread. And observations of burning sheds spreading flames to residences led to experiments that helped determine that wooden or steel storage sheds should stand at least 4.5 meters away from homes. When a shed catches fire, its walls seal in heat and flammable gases, which can cause jets of fire to shoot out of any openings. "The shed simulates wind," Maranghides says.




NIST researchers also design experiments to study how flames and embers ignite and spread on or between structures made of different materials, in various circumstances. These tests reveal the conditions under which a vulnerability becomes dangerous, Maranghides says. That information then goes into updates to NIST's blueprint for fire-adapted communities -- the Hazard Mitigation Methodology, or HMM.





Embers are not welcome




[image: Illustration of how to identify places where embers can sneak inside a home and create barriers to entry. ]Wind-blown embers pose one of the biggest threats from wildfires. The goal is to identify places where embers can sneak inside a home and create barriers to entry. These actions are part of NIST's Hazard Mitigation Methodology.Peter Bull






	Add noncombustible skirting around the deck to prevent ignition underneath.




	Dual-paned tempered glass windows with noncombustible frames are less likely to break or burn. A metal window screen provides additional protection.




	Install fine metal mesh with 1/8 inch openings behind vent covers to help keep embers out of the attic.




	Use metal or other noncombustible fencing within 2.5 meters (8 feet) of the house.








NIST's methodology combines approaches to prevent a community from burning down when faced with a fire. The first involves hardening structures against flames using resilient designs and materials. For instance, metal siding could be used to shore up the base of a wall. The second approach entails removing, relocating or reducing a home's exposure to materials that could ignite from embers and spread flames, such as patio furniture, plants or vehicles.




While the HMM may sound like a typical fire code, it's more of a "code plus," Maranghides says. Unlike conventional fire codes, the methodology emphasizes community-scale efforts rather than addressing just one home or property, Maranghides says. Fire doesn't care about property lines.




"Your parcel could be pristine, so that you could have done everything right, but those neighboring parcels all around you have to also be prepared," agrees Michele Steinberg, wildfire division director of the National Fire Protection Association, a nonprofit based in Quincy, Mass., that helps develop fire safety codes.




And for each home in the community, every vulnerability must be addressed. In places where homes are within 15 meters of one another, embers could ignite one home and trigger a destructive domino effect -- flames spreading from structure to structure. "When you get bombarded by a million embers, those embers are going to find those vulnerabilities," Maranghides says. "You cannot just do half the ember hardening. It doesn't work that way."




Other fire protection guidelines miss vulnerabilities identified by NIST, Maranghides says. Roughly 75 percent of the ember vulnerabilities and 50 percent of the flame vulnerabilities in the HMM are lacking from fire building codes from California, the National Fire Protection Association and International Code Council, a Washington, D.C.-based nonprofit that publishes safety standards, he says. "The code is not enough."





Fending off fire




[image: illustration of several actions recommended by the National Institute of Science and Technology (NIST) and the Insurance Institute for Business and Home Safety.]Moving or replacing combustible structures and objects before fire approaches can help reduce risk and protect neighbors. People in homes less than 8 meters (25 feet) apart should focus on protection from windborne embers rather than flames. Here are several actions recommended by the National Institute of Science and Technology (NIST) and the Insurance Institute for Business and Home Safety.Peter Bull






	Even if a shed is a safe distance from one home, it may pose a threat to the community if placed too close to a neighboring home.




	Move vehicles at least 30 feet away from homes during times of increased fire risk.




	Move combustible items from decks or replace with less hazardous metal outdoor furniture.




	Create a zone of at least 1.5 meters (5 feet) around a house that's free of items that can catch fire, including wooden furniture, trees and trash bins.








One guidance that's comparable to NIST's is the Wildfire Prepared Neighborhood Standard. It was developed by the Insurance Institute for Business & Home Safety, a research and communications nonprofit organization that's funded by property insurance companies and based in Richburg, S.C.




The institute conducts fire experiments and field studies of wildland-urban interface fires, producing findings that often align with NIST's. For instance, while surveying the aftermath of the Palisades Fire, Hawks and colleagues observed plastic trash bins with holes melted through them, suggesting embers could penetrate even closed bins. What's more, they found the remains of trash bins -- melted plastic and metal axles -- near burned sections of buildings. "We noted a lot of damage ... came from those bins where the ember would land on top," says Hawks, who is the institute's senior director for wildfire. The institute recommends that residents move bins at least 30 feet away from homes during long absences and Red Flag warnings, an alert indicating increased fire risk due to warm, dry and windy weather.




Though many of the measures in Wildfire Prepared Neighborhood align with or have been drawn from NIST's work, the institute goes one step further by certifying homes and communities that meet the standard, Hawks says. The certification may help people secure home insurance at a time when insurance companies in California and other states are dropping thousands of homeowners' policies due to increasingly severe and costly climate disasters.




Earlier this year, developers unveiled a new community of 64 homes in Escondido, Calif., called Dixon Trail. It is the first community to receive the Wildfire Prepared Neighborhood designation from the insurance institute. Each of the homes is insured, Hawks says, despite California's tough insurance market.




Someone visiting Dixon Trail might not immediately spot anything unusual about the homes. They may overlook the enclosed eaves that help keep out embers, the dual-paned, tempered glass windows that are resistant to breaking in high heat and the metal fences that won't catch fire. But what might stand out is the five-foot zone surrounding each house that's largely free of combustible material -- be it mulch, furniture or plants -- surrounding each house.




As strong as the science is, "it's only as good as the implementation," Steinberg says. The real question, she says, is "how do we get there?"




Bringing science to the neighborhood




The Dixon Trail community may be impressive, but the largest opportunity for protecting communities from wildfire lies in refitting homes that already exist.




Around 130 kilometers north of San Francisco lies Clear Lake, the largest natural body of freshwater located wholly within California and the namesake of Lake County. Two cities, numerous towns and countless oak trees surround the lake's bass-filled waters. Fire is a recurring part of life here. Just 3 months ago, the Lake Fire burned 401 acres near Clear Lake's eastern shore.




"Pretty much everyone who lives here or lives in the surrounding area has been traumatized by fire one way or another, whether it's being evacuated or losing their home," says Deanna Fernweh, a resident who was born and raised in Lake County. "It feels like a crisis that we can never really run away from."




On Clear Lake's southern shore lies Kelseyville Riviera, a relatively new community of about 1,500 homes and 3,400 people. Here, a state-led initiative called the California Wildfire Mitigation Program is partnering with the Federal Emergency Management Agency and local organizations to help people retrofit against fire. Their standards are informed by the HMM, the California building code and CAL FIRE materials tests.




Communities were selected based on their vulnerability to fire and future impacts from climate change, as well as how many residents are older, disabled, living in poverty, without a car and with language barriers.




Lake County is one of six counties selected for the program so far, and Kelseyville Riviera was identified as particularly at risk. "We have dense vegetation that surrounds that community ... really only one way in, one way out, and the road is narrow," says Fernweh, who is program manager for North Coast Opportunities, a nonprofit leading the project. "A lot of the lots are small, so some of these homes are only 25 feet away from each other and, as you know, fire hops from rooftop to rooftop," she adds. "It just kind of checked all those boxes as being one of the most vulnerable areas in Lake County."




There are big advantages to partnering with local organizations to retrofit homes. "First, it's a lot easier to have a neighbor to come and talk to you about this stuff, than have me come from Sacramento," says J. Lopez, executive director of the California Wildfire Mitigation Program in Sacramento, a state program that provides financial assistance to fire-prone areas. "Second of all ... now the knowledge system is in the community."




[image: Two construction workers standing in front of homes in the Dixon Trails subdivision in Escondido, Calif., with fire-resistant features such as metal fences and tempered glass windows.]Homes in the Dixon Trails subdivision in Escondido, Calif., have fire-resistant features such as metal fences and tempered glass windows.Ariana Drehsler/The New York Times/Redux





The initiative is still in its infancy. So far, at least 30 homes in Kelseyville Riviera have been retrofitted, part of 70 completed across the state so far. Another 200 homes across the state have been assessed or are currently being retrofitted, and hundreds more people have applied. The cheapest retrofit so far, on a Lake County home, cost about $36,000, Lopez says, while the most expensive, at about $110,000, was in San Diego County.




Lopez hopes the effort will scale up once it advances past the pilot phase. In 2028, the California Wildfire Mitigation Program Authority is due to submit a report to the California legislature that details the costs, challenges and objectives of the initiative, with the goal, Lopez says, of making the program permanent.




U.S. Census Bureau data show that new homes built from 2020 through 2022 make up only 2 percent of owner-occupied homes, underscoring the vast need for retrofits. But it's hard to get people on board, especially if they must foot the bill, Steinberg notes. "It will take everybody working together, and it will take change in policy and practice from the national down to the local level."




That alignment may take years to achieve. "No single entity -- federal, state, local, public or private -- actually has full authority over this issue," says Frank Frievalt, director of the Wildland-Urban Interface Fire Institute at Cal Poly in San Luis Obispo, Calif.




In the meantime, Frievalt refers people to the guidelines provided by NIST and the Insurance Institute. "Don't wait on your local government, don't wait on your insurance, don't wait on a fire inspection," Frievalt says. "Look at the things that you can do to protect your home. The goal is not insurability. The goal is survivability."




The good news is that the threat of fires on the wildfire-urban interface are a solvable problem. But "this is not going to turn on a dime," Maranghides says.




Still, he foresees a scenario a generation from now, when a wild land fire runs up against a community, it will simply peter out.




Compared with earthquakes, twisters and so many other natural hazards, fire may be the natural phenomenon that is most within our control to mitigate. "In a tornado ... the energy is in the atmosphere," Maranghides says. "Here, the energy is in the community."
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Protein is having a moment. Crucial to helping the body build muscle, bones, cartilage, skin and blood, protein has begun cropping up as an additive in everything from cookies and chips to beverages. Social media influencers with muscles seemingly carved from stone tout high-protein diets as key to, well, looking like them. 




The official memo is that people in the United States are getting more than enough protein. Recent figures from the U.S. Department of Agriculture suggest that adults in the United States are eating 35 to 55 percent more protein than the recommended daily allowance established by the government of 0.8 grams of protein per kilogram of body weight. "Based on that ... we don't have a protein issue in the [United States]," says nutritionist Joseph Matthews of the University of Arkansas for Medical Sciences (UAMS) in Little Rock. 
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Except there's a catch: Dietary guidelines worldwide tend to hinge on the assumption that all whole-food protein sources are created equal. In the United States, for instance, the guidelines stipulate that the protein in an ounce of meat equals the amount of protein in, for example, a cooked egg, a quarter cup of cooked beans, a tablespoon of peanut butter or half an ounce of mixed nuts. 




Mounting evidence says that's not true. "Those equivalencies aren't equivalent," says metabolism expert Rob Wolfe, also at UAMS. "We should pay attention to the quality of the protein." Quality is determined by the molecular makeup of a given protein and how it gets digested in the body. Work by Wolfe and others shows that animal foods such as meat, dairy and eggs typically contain higher quality proteins than plant foods, including legumes, nuts and seeds. 




So right now, even if most people are eating enough protein, they may not be eating the right mix. Older populations are especially vulnerable, with some estimates suggesting that up to half of U.S. adults over age 70 struggle to eat enough high-quality proteins. That deficiency can lead to lost muscle mass over time and weakness. That can make it hard for people to perform daily tasks and increase their risk of falls.  




It's not that people should be eating more meat, says Glenda Courtney-Martin, a nutritional scientist and dietitian at the University of Toronto Hospital for Sick Children. People in wealthy countries are generally advised to eat less meat to reduce greenhouse gas emissions and improve overall health, because eating meat is linked to ailments from cardiovascular disease to cancer. 




Instead, she and other nutritionists say people can get high-quality protein if they adjust how much plant-based protein they eat, which foods they eat together and even how they prepare their protein sources. 




Why do people need to eat protein? 




Proteins are made up of long amino acid chains. How those amino acids are sequenced determines the type of protein created. To work properly, the human body needs 20 amino acids. Our cells can make 11 of those amino acids, while the remaining nine, called essential amino acids, must come from food.  




Foods vary widely in their essential amino acid composition. Beef, chicken, fish, milk and eggs contain enough of all the essential amino acids; nuts and most beans do not. Additionally, proteins in food come bound up in fibers and other substances that the body must break down to access the essential amino acids. This affects what nutritionists call their bioavailability. In general, the body is better at breaking down animal proteins than plant proteins.  




Moreover, the body will make only as many proteins as possible with the amino acids present and bioavailable in a given time frame, though researchers aren't yet sure if this means hours or days. Any extra amino acids cannot combine to make a complete protein, so they get tossed out.   




"If only half the protein you eat is actually being digested and absorbed into the body, [and the rest] just passes through you and is excreted, it's not providing any benefit," Wolfe says.   




Current dietary guidelines, which consider protein quantity but not quality, can mislead consumers, Wolfe and his team argued in May 2021 in the Journal of Nutrition. The researchers randomly assigned 56 adults ages 18 to 40 to one of seven food options: beef sirloin, pork loin, eggs, kidney beans, peanut butter, tofu or mixed nuts. Each person ate what counts as the same amount of protein under the U.S. dietary guidelines. Using an intravenous tracer, the team could measure how efficiently each person turned amino acids from the protein source into muscle proteins, a process known as muscle protein synthesis. The researchers found that participants in the animal product groups synthesized more proteins than participants in the plant groups.   




[image: A chart showing the essential amino acid density of various foods as compared to the relative amount of those essential amino acids that are digested. Sources such as grains, nuts and seeds are shown to have low density and low digestible amino acids, whereas white fish and tofu are high for both categories.]Different foods provide higher quality proteins based on their essential amino acid density and how well they're digested in the intestines. J. Matthews et al/The Journal of Nutrition 2025





In an accompanying commentary, Courtney-Martin says that this sort of research is key to sustainably transforming the global food system. The study shows that U.S. dietary guidelines "promote a false equivalence that all proteins are equal, which indeed, they are not," she writes. 




One solution is to build dietary guidelines around essential amino acids rather than proteins, says nutritional biochemist Donald Layman of the University of Illinois Urbana-Champaign. "We don't have a protein requirement at all. What we have is a requirement for nine essential amino acids." 
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To that end, Layman and his team have developed a tool, the EAA-9, to calculate amino acid requirements. Consider an egg. A single egg provides around 25 percent of the recommended daily allowance for several amino acids, but only 15.77 percent of the allowance for the essential amino acid histidine. Because the body will toss out all the amino acids in excess of the histidine, an egg gets an EAA-9 score of 15.77. Peanut butter, meanwhile, is so deficient in the essential amino acid lysine that a single tablespoon clocks in with a score of just 4.04.  




Current U.S. guidelines stipulate that the amount of protein in a tablespoon of peanut butter is equivalent to the amount of protein in a single egg, but based on the EAA-9, that's woefully off base, Layman and colleagues reported in July in the Journal of the Academy of Nutrition and Dietetics. Per those scores, a person would need to eat roughly four times as much peanut butter to get the same protein benefits found in a single egg. When it comes to legumes, a person would need to eat more than twice the recommended daily intake -- for instance, over half a cup of kidney beans instead of the recommended quarter cup -- to match an egg's protein benefits.  




Part of the reason protein guidelines tend to fall short is they assume people are eating a meat-heavy diet, experts say. The Netherlands illustrates how to reorient nutrition guidelines around a plant-based diet without compromising people's consumption of high-quality proteins, Matthews says. For several years, the country has sought to reduce greenhouse gas emissions by encouraging people to eat less meat. The Health Council of the Netherlands recommends that people reduce red meat consumption while eating weekly servings of legumes and fish. The council also advises that people eat daily servings of fruits and vegetables, dairy and nuts. 




In their early guidelines, the Health Council of the Netherlands advised individuals who don't eat meat, including vegetarians and vegans, to consume 30 percent more protein than meat eaters. More recently, though, Dutch officials said vegetarians can meet their protein needs through animal foods, including dairy and eggs. Vegans should still try to eat more protein.   




Increasing the amount of protein people get from plant-based sources without eating more calories can be tricky, researchers say. In the United States, most of the suggested protein swaps have roughly the same amount of calories. Calibrating serving sizes according to amino acid availability instead of caloric intake shows that a person would need to eat 370 calories of peanut butter or 120 calories of kidney beans to get the same protein benefits found in a single, 70-calorie egg.   




"If your diet has mostly lower-quality proteins, then you need more quantity," Matthews says.  




Who needs to eat more protein?   




Certain populations may struggle to safely reduce meat consumption, Dutch officials noted. Pregnant and breastfeeding individuals, for instance, require more protein than average.  




Meanwhile, mounting evidence suggests that lowering meat consumption may be particularly challenging for older adults, who often struggle to eat large meals. Older adults also seem to require more of certain amino acids than younger adults. For instance, Courtney-Martin's work shows that adults over 60 require more than double the amount of the amino acid leucine than current recommendations.  





35 - 55 percent 




The amount of protein U.S. adults are eating in excess of the daily recommended allowance 






Inadequate amino acid intake can hamper people's ability to turn proteins consumed into muscle. And that can in turn increase older adults' likelihood of developing sarcopenia, an age-related musculoskeletal disease that leads to reductions in muscle mass, strength and performance. Thought to afflict over a quarter of people over age 60 worldwide, sarcopenia can increase the likelihood of injuries, such as broken bones from falls, and the time it takes to recover from such injuries. 




Part of the challenge for older adults is less efficient muscle protein synthesis, research shows. For instance, Dutch researchers found that muscle protein synthesis in healthy, twentysomething males was similar for groups that consumed plant proteins, such as those in potatoes or wheat, and milk proteins. But the team reached the opposite conclusion in a similar study of healthy older adults.  




In that study, the team recruited 16 adults ages 65 to 85 and compared how their bodies responded to a vegan meal of chickpeas, quinoa, soybeans, broad beans and soy sauce versus a meal of lean ground beef, string beans, potatoes, applesauce and herb butter. Both meals contained complete amino acid profiles and similar quantities of protein. Participants who ate the nonvegan meal had higher levels of essential amino acids in their blood six hours after eating than those who ate the vegan meal, the team reported in the Journal of Nutrition in July 2024. Crucially, those eating the nonvegan meal showed 47 percent higher muscle protein synthesis rates than those eating a vegan meal.  




Some scientists now argue that the daily protein requirements should be raised for adults age 65 and older -- from 0.8 grams to up to 1.5 grams of protein per kilogram of body weight.    




How to balance your proteins 




Athletes and pregnant or lactating individuals may also benefit from eating more protein than current recommendations. But most younger adults in developed nations can safely replace some animal proteins with plant proteins, Courtney-Martin says. A diet higher in plants may even help people feel better.   




[image: A collage of a protein shake bottle, a box of protein bars and a bag of protein chips.]Grocery store shelves are lined with processed foods with added protein. But experts recommend getting most protein from whole foods.Left: Keith Homan/Alamy; Other two: Steve Cukrov/Alamy





Many people with Western diets consume too much saturated and trans fats, leading to cardiovascular disease -- "a plague in developed nations," Courtney-Martin notes. Considerable research shows that diets high in plant foods also contribute to improved blood sugar control, better bowel health and lower cholesterol. 




The benefits are more than physiological. Food production, particularly meat production, takes a heavy environmental toll in terms of greenhouse gas emissions, biodiversity loss and land-use changes, researchers wrote in February 2019 in the Lancet. They recommended that people worldwide consume primarily plant foods, some seafood and poultry and almost no red meat.   




Whatever the reason, one key to reducing meat consumption is helping people learn how to eat, and ideally enjoy, plant-based foods while still meeting their protein needs. 




Matthews, Wolfe and their team listed several recommendations for how to improve the protein quality of foods in July in the Journal of Nutrition. Legumes, for instance, don't have very much of the amino acid methionine, but they have ample amounts of lysine. Rice has the opposite amino acid profile. So eating beans and rice together, as is common throughout the world, can provide a high-quality protein. This is not a new concept; more than 50 years ago, Frances Moore Lappe, author of the 1971 book Diet for a Small Planet, noted that combining different plant-based foods gives people access to amino acid profiles similar to those in animal-derived protein.  




Another tactic is substituting rice with other cereals, such as sorghum or millet. And simple processing methods for lentils and beans such as soaking, sprouting and fermentation can reduce antinutrients, compounds that hinder the body's ability to digest proteins, such as phytates, tannins and calcium oxalates.    




People can also get more protein out of meats and other animal products so they can eat less of them, the team noted. For instance, older adults may have difficulty chewing their food, which limits protein availability. Such people can opt for the same amounts of foods but choose ground beef over steak or soft foods such as yogurt. 




But consumers still need clear guidance on how to get the most from what's on their plates, Courtney-Martin says. She envisions simple dietary guidelines built around plant-based diets and personalized to the needs of given demographic groups. For instance, a model plate for a young adult might show chickpeas, rice and vegetables as a complete meal, while a similar plate for an older individual might depict that same trio of foods alongside a small cut of meat, an egg or a cup of yogurt.   




Most people in Western nations have some wiggle room to reduce their consumption of animal proteins and still meet their nutritional needs, Courtney-Martin says. For her part, she has started cooking a pot of beans or lentils and storing them in the fridge for a week. Instead of having two pieces of chicken for dinner one night, she can have one piece with a quarter cup of legumes.  




"I am consistently eating less animal than I would normally eat," she says.  
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	How a Yurok family played a key role in the world's largest dam removal project 

	The Water Remembers is an intimate account of a multigenerational effort to preserve the Klamath River

			
				




[image: The cover of "The Water Remembers," showing a woman standing against a backdrop of water and land.]




The Water Remembers
Amy Bowers Cordalis
Little Brown & Co., $30

In September 2002, an estimated 34,000 to 78,000 adult Chinook salmon died in the Klamath River within the Yurok Reservation in Northern California. The U.S. government had diverted river water to farms during a drought. The resulting low levels and warm temperature of the water, coupled with the flow of toxic blue-green algae that bloomed in the reservoirs behind the river's four dams, created the perfect conditions for "ich," a parasitic gill rot disease, to spread and suffocate the fish. It was one of the largest fish kills recorded in U.S. history.

The ecological disaster catalyzed an Indigenous-led movement to remove the dams, the oldest of which had choked the river, blocking fish migrations and tainting water quality, for over 100 years. In The Water Remembers, Yurok tribal member, activist and attorney Amy Bowers Cordalis shares an intimate look into her family's and nation's decades-long fight to restore the health of the Klamath and preserve their way of life -- a multigenerational effort that culminated in the largest dam removal and river restoration project in history.




The Yurok people believe it is their duty to live in balance with nature. They steward the Klamath and its surrounding ecosystems. In return, the river gives them sustenance, physically and spiritually. This sacred reciprocity is reflected in Yurok stories, Cordalis writes, which "teach that if the Klamath salmon and the Klamath River die, so will the Yurok people."




Cordalis' reverence for the river, the salmon and the craft of fishing drips from every page of this memoir. She describes the thrill that overcomes her and other members of the Yurok Nation when salmon return to the Klamath River from the Pacific Ocean to spawn. Bobbing in a boat, gill net in hand, surrounded by trees, water and wildlife, is a spiritual practice.




[image: An old photograph of many dead salmon floating in a river]In 2002, tens of thousands of salmon died in the Klamath River from a gill rot disease called "ich." The river's four dams helped create the perfect conditions for the illness to spread.Northcoast Environment Center





Every page is also stained with stories of historical injustice. For nearly two centuries, colonization, genocide and their lingering scars have threatened the Yurok's way of life, from the United States' theft of Yurok land since the 19th century to California's mid-20th century ban on Yurok fishing to boost non-Indigenous logging and fishing businesses.




Through it all, Cordalis' family has resisted. Cordalis' great-grandmother, Geneva Mattz, and her sons fished and sold bootlegged salmon throughout the ban. In the late 1960s, her great-uncle Ray Mattz sued California for violating his Indigenous rights by repeatedly arresting him for fishing on his ancestral land -- a case that he won in the U.S. Supreme Court in 1973. The 2002 fish kill reinvigorated this tradition of resistance. Cordalis, then a 22-year-old intern at the Yurok Tribal Fisheries Department, witnessed the devastation firsthand. Her gruesome descriptions of the limp and rotting carcasses of thousands of salmon crowded on the riverbank convey the visceral and emotional response of the Yurok to what Cordalis deems an "ecocide."
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The moment set Cordalis' path to law school, eventually becoming the Yurok Nation's general counsel and one of the key leaders of the historic "Undam the Klamath" movement. After two decades of demonstrations, as well as painstaking negotiations between tribal, corporate and U.S. government entities, the U.S. Federal Energy Regulatory Commission voted to undam and restore the Klamath River in 2022.




Today, the river flows freely, with the last dam removed completely in October 2024. That same year, salmon were able to migrate and spawn farther upriver, past the former dam sites, for the first time in over a century. Projects to restore the Klamath Basin's ecosystems are planned through 2028.




The Water Remembers is a moving and deeply personal account of a rare environmental success story -- one in which Indigenous people, corporations and the state and federal government collaborated (though not always for the same reasons) to restore a river in crisis. While the book is rife with the Yurok people's struggle for justice, it is also an emblem of hope that environmentally responsible solutions to climate crises are possible. "All humans have ancestral knowledge in our blood about what it was like to live on a healthy planet," Cordalis writes. "The medicine is still here, in you and me. In all of us. We can restore the balance. We can renew the world."









Buy The Water Remembers 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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A new 3-D map provides the most detailed chart of nearby stellar nurseries yet, revealing the predicted glowing gas in and around all the star-forming regions within about 4,000 light-years of the sun.




"We live inside this sea of turbulent gas," says astrophysicist Lewis McCallum of RWTH Aachen University in Germany. Knowing where that gas is, how it's moving and how it's being heated and cooled is crucial for answering big questions in astronomy, such as how stars form.
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McCallum and his colleagues based their work on a 3-D map of interstellar dust created using data from the Gaia spacecraft. Because dustier regions correspond to areas with more hydrogen gas -- the stuff that fills most of the space between stars -- the researchers converted the dust map into one showing hydrogen.




They then added the influence of 87 stars known as O type, a rare class of enormous, extremely hot suns. "Stellar nurseries are the only places we really see these giant stars, because they are so short-lived," says McCallum, who did this work while at the University of St. Andrews in Scotland. Moreover, "the energy of the light that's coming out of these stars is so high that it's able to rip electrons off of atoms, all mostly hydrogen."




[image: A face-on view of the spiral Milky Way galaxy. A circled region toward the bottom shows where the stellar nurseries have been mapped in 3-D.]The new map of stellar nurseries encompasses a region (dotted circle) centered on the sun in one of the outer spiral arms of the Milky Way (illustrated).DPAC/Gaia/ESA, S. Payne-Wardenaar, L. McCallum et al/Monthly Notices of the Royal Astronomical Society: Letters 2025





When an electron returns to a hydrogen atom, it emits a specific wavelength of light. Computer simulations, accounting for the brightness and temperature of each of the ultrahot stars, mapped where the hydrogen gas should glow. The new map, reported in the June Monthly Notices of the Royal Astronomical Society: Letters, overlaps well with an older, less detailed map of observed gleaming hydrogen just beyond the solar system.




"What we have then is this potentially quite accurate idea of how far these [particles of light from the stars] are getting, where they're depositing their energy," McCallum says. "Then we can start to understand a little bit more about how all this gas formed."
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 Staying on the keto diet long term could carry health risks

 Mice on the high-fat diet had trouble processing sugar, among other issues

 
 




Maybe you've seen an influencer make French fries out of almond flour.
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Many science fiction and fantasy stories are enveloped in a warm glow, and it's not just because of nostalgia.
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 A Mars rock analysis tool proved its mettle on a chance find from Arizona

 One researcher's find resembles a Martian sample whose spots could be a sign of ancient life

 
 




Vibrant red sandstone surrounded Nicholas Heinz as he hiked in Sedona, Ariz.,
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 Warm autumns could be a driver in monarch butterflies' decline

 In lab tests, higher temps ended monarchs' reproductive pause during migration

 
 




Toastier fall weather might cause migrating monarch butterflies to wing it and change their flight plans, starting the countdown toward death.
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 Elderly cats with dementia may hold clues for Alzheimer's

 Cats' brains show a similar buildup of amyloid beta and messed up nerve cell connections

 
 




As cats age, they may yowl more than usual at night, have trouble sleeping or sleep too much, and act generally confused or disoriented.
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 Chemicals in marijuana may affect women's fertility

 A new study offers some of the first hints at how THC affects female fertility

 
 




When Canada legalized cannabis in 2018, its effects on human health were all over the news.
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 Stopping menopausal hormones may require more bone monitoring

 Fracture risk can rise after therapy stops, highlighting the need for follow-ups

 
 




Women who have just stopped menopausal hormone therapy might have a small increased risk of bone fractures compared with those who never took these medications.
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 Your red is my red, at least to our brains

 Brain scans reveal a common neural signature when people see red, green or yellow

 
 




It's a late-night debate in college dorms across the world: Is my red the same as your red? Two neuroscientists weigh in on this classic "Intro to Philosophy" puzzler in research published September 8 in the Journal of Neuroscience.
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 Horses may have become rideable with the help of a genetic mutation

 One mutation may have been critical to the stability and strength needed in ridden horses

 
 




Two key gene variants may have made early domesticated horses more tame and more physically resilient to bearing a rider, researchers report August 28 in Science.
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 A single protein makes lovesick flies spill their guts

 An unusual fly wooing behavior may have evolved by borrowing neurons that control digestion

 
 




Vomiting up a droplet of sugar might not seem like the most romantic gesture from a potential suitor.
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Uranus hosts yet another moon, which looks like a tiny, faint smudge in images captured by the James Webb Space Telescope, researchers report in an Aug.
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 Astronauts need oxygen. Magnets could help

 Technology to boost oxygen production could make a crewed Mars mission more feasible

 
 




Producing oxygen is tricky under weightless conditions in space.
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 A cold today helps keep the COVID away

 Having a cold first may fend off a coronavirus infection or make it milder

 
 




A recent bout of the common cold may be a defense against a COVID-19 infection.
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 Astronomers detect the brightest ever fast radio burst

 No one knows what produces these flashes of radio waves

 
 




A powerful blast of energy detected in March marks the brightest fast radio burst -- a mysterious type of outburst from space -- observed to date.
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 Tiny thumbnails may be key for rodents' global takeover

 Having nails on their thumbs may give rodents the dexterity to crack open nuts

 
 




Rodents may have a rule of thumbnails.
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 Antarctic lake microbes have flexible survival strategies 

 Genetic data reveal a hidden, subglacial ecosystem evolving in isolation 

 
 




Scientists have gotten their closest-ever view of the denizens that inhabit a frigid underworld.
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 Useful metals get unearthed in U.S. mines, then they're tossed

 Recovering just 1 percent of rare earth elements from these by-products could replace imports

 
 




Many useful metals unearthed from U.S.
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 Venice's iconic winged lion statue originated in ancient China

 The sculpture is a modified Tang Dynasty creation

 
 




Venice's famous bronze statue of a winged lion, which stands atop a pedestal in St.
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Sid Sivakumar, a puzzle constructor and M.D./Ph.D. student in biomedical engineering, edited this puzzle.




Looking for answers? Go to sciencenews.org/puzzle-answers. We'd love to hear your thoughts. Email us at puzzles@sciencenews.org.
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 Big questions on how food affects our health

 
 




Food is complicated. We eat to stay alive, we eat for pleasure, we eat to stay healthy or get healthier. And increasingly, we eat because the food is telling us to eat more. Consider the gummy worm. Though eating replicas of underground invertebrates may not sound alluring, evidently it is: Americans spent more than 5 billion dollars on gummy worms in 2024.





This article was downloaded by calibre from https://www.sciencenews.org/article/ed-note-how-food-affects-health



	Previous
	Articles
	Sections
	Next




