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Imagine a person's face. Now imagine that whenever you looked at that face, there was a chance it would appear distorted. That's what life is like for a person with prosopometamorphopsia, or PMO. Now, thanks to a new study, you can see through the eyes of someone with this rare condition.




Relying on feedback from a 58-year-old man who has had PMO for nearly three years, researchers at Dartmouth College altered photos of faces to mimic the "demonic" distortions he experienced. This is believed to be the first time that images have been created to so closely replicate what a patient with the condition is seeing, psychologist Antonio Mello and colleagues report in the March 23 Lancet.








                        
                        
                        
                        
                        

                        




"We hope this has a big impact in the way people think about PMO, especially for them to be able to understand how severe PMO can be," Mello says. For instance, he says, this particular patient didn't like to go to the store because fellow shoppers looked like "an army of demons."




PMO is poorly understood, with fewer than 100 cases cited since 1904. Patients report a wide variety of facial distortions. While the patient in this study sees extremely stretched features with deep grooves on the face, others may see distortions that cause features to move position or change size.




Because of that, this visualization is patient-specific and wouldn't apply for everyone with PMO, says Jason Barton, a neurologist at the University of British Columbia in Vancouver who has worked with the researchers before but was not involved in this study. Still, "I think it's helpful for people to understand the kinds of distortions people can see."




Some unusual aspects of this case allowed researchers to accurately depict this patient's distortions. First, the patient sees them only in faces viewed in person, and not in faces on a screen or on paper. Most people with PMO don't make that distinction. This patient's distortions are also always present, rather than only occasionally as in most others with the condition.




By placing a person alongside a photo of that person in an identical setting, the patient was able to compare a distorted face (the person in the room) with the same non-distorted face (the photo on a computer screen). He described the differences to the researchers, who edited the images in a computer program until the patient confirmed that the altered image matched the in-person face.




Mello hopes that the visualization will educate clinicians about this underdiagnosed condition. Since his team launched their website a few years ago, they've heard from over 70 people who have experienced symptoms of PMO, many of whom have been misdiagnosed. Barton notes that it's often interpreted as a psychiatric problem -- like schizophrenia -- rather than a neurological one.




When properly diagnosed, neurologists can sometimes treat the condition that is causing the PMO, such as a seizure or stroke. Still, the exact mechanisms behind the distortions remain unknown, and they sometimes affect people with no apparent underlying conditions. Better understanding the mechanisms could help people with PMO, Mello says, as well as provide a better understanding of how facial processing works in general (SN: 1/5/17).
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Here's why some pigeons do backflips

 At least five genes are involved in making parlor roller pigeons do backward somersaults 

 
 




Atoosa Samani started learning about pigeon genetics at a young age.
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Geneticist Krystal Tsosie advocates for Indigenous data sovereignty

					A member of the Navajo Nation, she cofounded the Native BioData Consortium				

			
				




Krystal Tsosie grew up playing in the wide expanse of the Navajo Nation, scrambling up sandstone rocks and hiking in canyons in Northern Arizona. But after her father started working as a power plant operator at the Phoenix Indian Medical Center, the family moved to the city. "That upbringing in a lower socioeconomic household in West Phoenix really made me think about what it meant to be a good advocate for my people and my community," says Tsosie, who like other Navajo people refers to herself as Dine. Today, she's a geneticist-bioethicist at Arizona State University in Tempe. The challenges of urban life for Tsosie's family and others, plus the distance from the Navajo Nation, helped spark the deep sense of community responsibility that has become the foundation of her work.




[image: A photograph of Krystal Tsosie as a child standing in field on the Navajo Reservation in Leupp, Ariz. She's holding a white basket with plastic Easter eggs in it.]Krystal Tsosie is pictured here on Easter on the Navajo Reservation in Leupp, Ariz.Courtesy of Elloise Tsosie





Tsosie was interested in science from an early age, volunteering at the Phoenix Indian Medical Center in high school with the hopes of eventually becoming a doctor. She remembers seeing posters at the Indian Health Service clinic in Phoenix warning against the dangers of rodents and dust. The posters were put up in response to cases of hantavirus pulmonary syndrome, or HPS, in the Four Corners area. Though the disease had not been identified by Western science until that 1993 outbreak, it had long been known within the Navajo tradition. Learning how Navajo oral traditions helped researchers understand HPS made Tsosie want to work in a laboratory studying diseases, instead of becoming a practicing physician.




Tsosie settled on cancer biology and research after college, in part because of the health and environmental impacts of decades of uranium mining on the Navajo Nation. But after leaving Arizona for the first time after college, Tsosie was confronted with the profit-driven realities and what she calls the "entrenched, systemic racism" of the biomedical space. She saw a lack of Indigenous representation and disparities that prevented Indigenous communities from accessing the best health care. Tsosie began asking herself whether her projects would be affordable and accessible to her community back home. "I didn't like the answer," she says.








                        
                        
                        
                        
                        

                        




The need for Indigenous geneticists




So Tsosie returned to Arizona State to work on a master's degree in bioethics with the intention of going to law school. But the more she learned about how much genetic research relies on big data and how those data are shared and used, the more Tsosie realized there was a huge need for Indigenous geneticists.




Around the world, scientific use of Indigenous genetic data has led to repeated violations of rights and sovereignty. For example, beginning in 1990, Havasupai Tribal members gave DNA samples to researchers from ASU, hoping to understand more about diabetes in their community. Researchers eventually used the Havasupai DNA in a range of studies, including for research on schizophrenia and alcoholism, which the Havasupai say they had not been properly informed about or consented to. In 2010, the Arizona Board of Regents settled with Tribal members for $700,000 and the return of the DNA samples, among other reparations.




The Havasupai case is perhaps the most high-profile example in a long history of Western science exploiting Indigenous DNA. "We have an unfortunate colonial, extractive way of coming into communities and taking samples, taking DNA, taking data, and just not engaging in equitable research partnerships," Tsosie says.




This history prompted the Navajo Nation in 2002 to place a "moratorium on genetic research studies conducted within the jurisdiction of the Navajo Nation." It has also, along with the growth of genomics, convinced Tsosie that Indigenous geneticists must play a big role in protecting Indigenous data and empowering Indigenous peoples to manage, study and benefit from their own data. "It's the right of indigenous peoples to exercise authority, agency, autonomy, and self-direct and self-govern decisions about our own data," she says.






[image: Krystal Tsosie and students Jonathan Kim and Kai-Se Toledo review art created by students in the Biology and Society course at Arizona State University.]Krystal Tsosie and students Jonathan Kim (left) and Kai-Se Toledo (right) review art created by students in the Biology and Society course at Arizona State University. The art will be used to create a paper quilt for the Life Sciences building.Kathleen Dreier








[image: A piece of art created by a student in the Biology and Society course at ASU. It's a piece of paper discussing consent and data sovereignty and features a drawing of someone's hand forcing another hand to sign a signature line.]Some of the art created by students in the Biology and Society course at ASU deals with issues of data sovereignty.Kathleen Dreier









Tsosie was determined to become one of those Indigenous geneticists, and in 2016, she began dissertation research at Vanderbilt University in Nashville. Around that time, she met Keolu Fox and Joseph Yracheta, two other Indigenous scientists interested in genetics. Fox, who is Kanaka Maoli and a geneticist at the University of California, San Diego, believes Tsosie and others prioritizing Indigenous health and rights represent a paradigm shift in the field of genetics. "Minority health is not an afterthought to someone like Krystal, it is the primary goal," Fox says. "We have not been allowed to operate large laboratories in major influential academic institutions until now. And that's why it's different."




In 2018, Tsosie, Yracheta and colleagues, with key support from Fox, founded the Native BioData Consortium, an Indigenous-led nonprofit research institute that brings Indigenous scholars, experts and scientists together. The consortium's biorepository, which Tsosie believes is the first repository of Indigenous genomic data in North America, is located on the sovereign land of the Cheyenne River Sioux Tribe in South Dakota. The consortium supports various research, data and digital capacity building projects for Indigenous peoples and communities. These projects include researching soil health and the microbiome and creating a Tribal public health surveillance program for COVID that has Clinical Laboratory Improvement Amendments certification, as well as hosting workshops for Indigenous researchers.




The work may be even more essential given current genomics trends: With Indigenous nations in the United States restricting access to their DNA, researchers and corporations seek DNA from Indigenous peoples in Latin America.
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"We are now in the second era of discovery or the second era of colonization," says Yracheta, who is P'urhepecha from Mexico, director of the consortium and a doctor of public health candidate in environmental health at Johns Hopkins University. "Lots of Indigenous spaces are small and shrinking and we're trying to prevent that happening by asserting Indigenous data sovereignty not only over humans and biomedical data, but all data."




Tsosie, Yracheta says, consistently works to bring Indigenous values and accountability to the consortium's work and has an invaluable combination of skills. "She has a lot of really hard-core scientific background and now she's mixing it with bioethics, law and policy and machine learning and artificial intelligence," he says. "We make a really good team."




Training the next generation




Today, Tsosie leads the Tsosie Lab for Indigenous Genomic Data Equity and Justice at ASU. One lab project involves working with Tribal partners in the Phoenix area to create a multiethnic cohort for genomic and nongenomic data. The data, which will include social, structural, cultural and traditional factors, could provide a more complex picture of health disparities and what causes them, as well as a more nuanced understanding of Indigenous identity and health.




In addition to her own research, Tsosie spends time teaching, mentoring, traveling to speak about the importance of data sovereignty, and serving as a consultant for tribes who want to develop their own data policies. "We're not just talking about doing research with communities," she says. "We're also helping to cocreate legal policies and resolutions and laws to help Tribal nations and Indigenous peoples protect their data and rights to their data."




[image: A photograph of a framed patent featuring the bolded phrase: "Krystal S. Tsosie" "- INVENTOR -"]In 2017, Krystal Tsosie and colleagues received a patent for a device that can treat early metastases in cancer.Kathleen Dreier





At ASU, Tsosie says, she is in the position to push back against some of the prevailing trends in Indigenous genomics, including the tendency to lump Indigenous people together, regardless of environmental, cultural and political factors. "This is an opportunity for my lab to really explore the fact that being Indigenous is not always a biological category. It's one that's mediated by culture, and also sociopolitical factors that have sometimes been imposed on us," Tsosie says.




And while Tsosie's goals are ambitious, she is equally committed to uplifting the next generation of Indigenous scientists. "Krystal puts in so much time and energy into ensuring that the next generation of students are getting ecosystems where they feel safe and protected to learn about new disciplines," Fox says. "It's just so special."




To Tsosie, empowering Indigenous communities to make decisions about their data and supporting Indigenous students are part of the same mission. "It just makes me happy to think about several academic generations in the future, how many of us will be occupying this colonial space that we call academia," she says. "Then we can really start shifting this power imbalance towards something that is truly enriching and powerful for our peoples and our communities."
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On June 4, 2021, amid flowering saguaros and prickly pear cacti, a wildfire bloomed in the Sonoran Desert in central Arizona. Its nascent flames gorged on nonnative grasses desiccated by a long, severe drought, and the fire was further nourished by the weather. A nearby weather station recorded a temperature of 36deg Celsius (97deg Fahrenheit). And it was so dry that the blades of firefighters' bulldozers -- used to clear brush -- sparked small flames as the heavy vehicles dragged on rocks.




Fire ecologist Mary Lata of the U.S. Forest Service first heard about the fire over the radio while conducting fieldwork off to the north, in the Tonto National Forest. "I remember hearing them talking," she says, "and little by little realizing they weren't going to catch this one."








                        
                        
                        
                        
                        

                        




By June 7, winds had blown the wildfire east-northeast into the Pinal Mountains, in the Tonto's southern reaches. The flames ascended rapidly, overcoming rock cliffs -- defying the expectations of veteran firefighters, Lata says -- and sweeping through vast, unbroken stretches of chaparral. When the fire reached the highest elevations, crowned by pine forests, it swallowed those too.




The Telegraph Fire, as it's now called, grew so intense that it began to create its own wind, its rising heat generating a convective force that sucked in air from the sides, Lata says. "Of all the fires I've worked on, Telegraph was the nastiest."




On the fifth day, the fire neared the city of Globe. By then, it had already consumed an expanse that exceeded the area of Globe five times over. The blaze would go down as one of the largest conflagrations in Arizona history, engulfing some 700 square kilometers of land -- equal to about half the area of Phoenix. But the fire would not swallow Globe.




Instead, on a ridge just outside the city, the Telegraph Fire encountered a bulwark, the vestiges of a bygone blaze.




Four years earlier, lightning had sparked the Pinal Fire in this location, albeit under milder conditions. Recognizing the need to clear out vegetation that might feed future blazes, fire crews allowed the blaze to consume litter, seedlings and other brush near to the ground. Crews even ignited flames of their own, expanding the fire's breadth.




Arriving at the Pinal's leftovers, the Telegraph Fire "went from a running canopy fire, where it was killing about 60 to 70 percent of the trees that it had encountered, to a creeping ground fire, where it was killing about 1 percent of the trees encountered," says Kit O'Connor, an ecologist at the Forest Service in Missoula, Mont. Eventually, the fire halted about a kilometer away from a neighborhood in Globe's outskirts.




Had it not been for the Pinal Fire, the Telegraph Fire would have burned into town, Lata says. "There's nothing we could have done to stop it."




[image: A photograph of smoke rising from the 2021 Telegraph Fire burning a mountainous landscape in Arizona]The 2021 Telegraph Fire (shown) became one of the worst wildfires in Arizona history. But as it approached the city of Globe, the fire slowed where a previous wildfire had burned away litter, seedlings and other brush near the ground.Mark Henle, Pool/AP Photo





The decision to let the Pinal Fire burn had been guided by a new blueprint for wildfire management, known as potential operational delineations. PODs section the landscape into zones within which fires can feasibly be contained. The boundaries are determined before the fire season starts by a mixture of artificial intelligence and local knowledge. A POD network can help land managers identify opportunities to harness wildfires that ignite under manageable conditions. The hope is that if subsequent fires erupt amid extreme conditions, there will be less brush available to fuel their fury.




"If you have a fire that's rushing towards homes, and there is no burned-out area or fuels cleared around those homes, they're basically guaranteed to be lost," says O'Connor, who has helped construct PODs throughout the West.
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Today, POD networks sprawl across the West, from California to Washington and as far east as Minnesota. That coverage includes some 70 national forests, as well as state and private lands.




But as these wildfire blueprints spread, they face challenges. Keeping them updated to reflect the changing nature of the landscape is a crucial but difficult endeavor. And whether they will protect the interests of the Indigenous people who have managed the landscape for centuries remains to be seen.




But the need for a new strategy is massive.




Climate change and decades of misguided fire management have steadily stoked wildfires in the West (SN: 6/17/22). Compared with four decades ago, the average area burned by western blazes each year has more than doubled. During the region's record-breaking 2020 wildfire season, thousands of fires burned an area larger than the state of Maryland. These blazes are now burning more than twice as many homes and buildings as at the beginning of this century -- from 2010 to 2020, fires destroyed more than three structures for each 10 square kilometers burned. And scientists predict that more land, and more homes, will burn in the future.




Working with manageable wildfires, or those that emerge in ideal locations under favorable weather conditions, to clear away dense vegetation could help reduce the risk that bigger blazes pose to homes and people across the West. "We can't make fire go away," O'Connor says. But "there's potential for huge benefits" in finding opportunities to use it.




Collaborating to change




On December 4 of last year, there was no smoke discernible in the sky above Monterey, Calif. The worst months of the state's fire season -- July to November -- had passed. But as seasons go, so do they return. So on this day in Monterey, a crowd of firefighters, conservationists and researchers had gathered in anticipation of the fires yet to come.




"We're sort of stuck between two paradigms," Christopher Dunn told the group. Projected behind him were two images. On the left, a painting from 1905 depicts a member of the Blackfeet Tribe crouched on a prairie, setting fire to the grass with a flaming torch. On the right, a staged photo from 1955 shows a fire brigade of jeeps and a helicopter heading toward a smoking fire in the distance. "We need both of these," said Dunn, a forestry researcher at Oregon State University in Corvallis.




In 1910, just five years after the birth of the Forest Service, the Big Blowup -- some 1,700 wildfires in Montana, Idaho and Washington -- burned over 12,000 square kilometers in just a couple days. As a result, Congress passed the 1911 Weeks Act, which effectively outlawed traditional uses of fire by Indigenous people. They had used fire for a trove of benefits, from corralling bison to clearing brushy areas for crops. Then in 1935, the Forest Service enacted the "10 a.m. policy," in which every reported fire should be suppressed by the 10th hour of the next day.




Fast-forward to today, and about 98 percent of U.S. wildfires are suppressed before reaching 1.2 square kilometers. Suppressing most wildfires has allowed thick, continuous beds of vegetation to grow. Under extreme conditions, such fuel loads can nourish huge blazes like the Telegraph Fire. A landscape with frequent fire, on the other hand, tends to develop a patchwork of areas that burned at different points in the past, with vegetation at various stages of regrowth. Such pyrodiverse landscapes, with their rich mix of habitat types, can boost an area's biodiversity, scientists suspect. What's more, recently burned patches contain diminished fuel stocks, which can hinder the growth of wildfires even under extreme conditions, like the Pinal Fire scar did.






"We want more fire," Dunn said. He was speaking to a crowd focused on developing PODs for lands in and adjacent to California's Los Padres National Forest, along the state's mountainous Central Coast between Monterey and Ventura.





POD network




The Tonto National Forest in Arizona is divided into PODs, zones in which wildfires can be contained. Color-coding helps plan responses: In green "maintain" zones, fires may be beneficial. In red "protect" zones, fires put people at high risk and should be suppressed. In purple "exclude" zones, fires should be put out to protect the Sonoran Desert ecosystem. In yellow "restore" zones, fires may be safe in certain conditions. If properly managed, "high complexity" orange zones could become restore zones.





[image: A color-coded map of the POD network in Tonto National Forest]K. O'Connor








[image: A color-coded map of the POD network in Tonto National Forest]K. O'Connor









First introduced in a 2016 paper based on work led by the Forest Service in California's Sierra Nevada, PODs are, at their simplest, polygons drawn on a map. Their boundaries typically follow features from where fire can be safely and effectively contained, like ridgetops, roads or rivers. These boundaries can also inform where prescribed burning, selective logging or other actions could be taken to reduce vegetation and minimize fire risk.




POD networks resemble geometric cobwebs, typically strung together during the fire off-season in workshops attended by land managers, tribal members, fire crews, researchers and other local stakeholders. The workshops allow for the proactive sharing of knowledge that might otherwise remain siloed, O'Connor says. "It really helps to involve all the different players in the long-term management of a piece of ground."




For the second part of the workshop, Dunn and his colleagues spread large topographic maps across tables in two rooms, showing various sections of Los Padres National Forest and proximal lands.




Some of the maps were shaded in where wildfires had burned recently or where measures to reduce flammable vegetation had occurred. Other maps were colored over by a machine learning algorithm that draws from data on topography, fuel characteristics, road networks and historical fires to predict and map the most effective locations for stopping a blaze. This "potential control line" model doesn't know the land as well as local land managers, but it can help them reach a consensus, O'Connor says.




There were also maps colored by another algorithm, called the suppression difficulty index model. It tells "you how difficult it would be to move people and equipment to any part of the landscape," O'Connor says. In other words, where it's hardest to fight a fire from.




Dunn tasked workshop participants with drawing PODs on these maps, using the shaded and colored areas as guides for where to sketch boundary lines. With sharpies in hand, attendants began drawing dark lines on the maps, sometimes following features accentuated by the models, other times diverging. Discussions filled the air.




"The only way to keep going this way is a really gnarly ridge."




"We used this section on the Dolan Fire. It was good."




"That road doesn't go all the way through anymore."




"It does."




In some national forests, PODs are augmented with another tool, the Quantitative Wildfire Risk Assessment, or QWRA. These assessments chart where a fire may be most damaging, taking into consideration the locations of homes, endangered species habitats, timber resources and other assets.




When dressed with QWRAs, skeletal POD networks metamorphose into vibrant mosaics, mostly in the colors of a stoplight. When PODs are colored green, they signal areas that could benefit ecologically from fire and where a fire is unlikely to damage resources. Here, letting wildfires burn may be a go. Alternatively, a red POD contains a lot of resources at risk of being lost in a fire. Any emerging fires should probably be stopped. Some PODs fall into an in-between yellow category: The POD could benefit from fire, but only under the right conditions.




With these ratings in hand, land managers can strategize how best to handle fire. The 2017 Pinal Fire emerged in a yellow POD, which firefighters let burn.




After the Monterey workshop, the hand-drawn lines were digitized and made publicly available for viewing on the Risk Management Assistance Dashboard, an online platform developed by the Forest Service in 2020 where users can follow up with comments and suggest alterations.




PODs can also be updated in follow-up workshops in subsequent years. But gathering people year after year is easier said than done. "For [PODs] to be useful, they have to be updated," says forest and wildlife researcher Michelle Greiner of Colorado State University in Fort Collins. The landscape changes over time. But keeping PODs up-to-date, or even in the awareness of land managers and fire crews, "takes a lot of time and a lot of capacity," she says, "and I think it kind of remains to be seen if that's something that's going to be sustained."




One step the Forest Service has taken is to hire regional analysts responsible for keeping POD networks updated and relevant, O'Connor says. "We want to make sure that we're expanding on and growing out of what's already been done," he says. "We don't want these tools to be forgotten."




[image: A black-and-white map of the western half of the United States outlining the locations of POD networks]POD networks (outlined in black) extend across some 70 national forests and on state and private lands in the United States. Some recently drafted POD networks, such as the one for Los Padres National Forest, are not shown.U.S. Forest Service





Cultural conflicts




Drive about six hours north of Monterey, and you'll find yourself in the Klamath Mountains, which straddle the California-Oregon border. For thousands of years, Indigenous people from the Karuk, Yurok, Hoopa Valley and other tribes have lived in this rugged region.




Indigenous people's setting of frequent, low-intensity fires yielded many ecological benefits, such as promoting elk habitat and restoring nutrients to soils. In fact, Karuk and Yurok burning practices, along with naturally ignited fire activity, promoted the stability of a forest in the western Klamath Mountains for a millennium, a 2022 study showed. But suppressive fire policies over the last century have drastically changed the land.




"If you could look back 150 years ago, you would see a landscape that was shaped by fires," says Nolan Colegrove, a district ranger for the Forest Service and a member of the Hoopa Tribe. In the Klamath Mountains where Colegrove works, lofty Douglas fir trees crowd many patches of land once occupied by grasses or shrubs.




A unique POD network has taken root here. Its development has been led by the North Coast Resource Partnership, or NCRP, an organization helmed by elected officials from the region's tribes and counties. Across 49,000 square kilometers of northwestern California, the partnership works on projects that benefit local communities and watersheds. Usually, the Forest Service leads the development of PODs, Dunn says. Here, the tribes and counties took up the work. This ensures that everyone in the community is involved, says Will Harling, director of the Mid Klamath Watershed Council, a nonprofit that collaborates on the POD network. Harling notes that when the Forest Service develops a POD network, the agency doesn't always seek the support or buy-in of everyone in the community. "Everybody that has skin in the game needs to be around that table, or else it doesn't work," he says.




Invitees to NCRP's POD workshops included representatives from local tribes, county governments, the Forest Service, industrial timber, municipal fire departments, homeowners associations, and the California Department of Forestry and Fire Protection. Bringing everyone together was eye-opening, revealing how past efforts to reduce wildfire risk had failed, Harling says.




But the POD approach has sparked disputes. For instance, the data in PODs are publicly available, while much of the ecological and cultural knowledge that tribes possess may be too sensitive for public disclosure. In POD workshops, Indigenous people may help delineate POD boundaries on their historic lands while withholding where along those lines tribal resources exist. Later on, those lines may be treated by fire crews in unexpectedly destructive ways.




"A lot of our [culturally] sensitive areas are on ridges and mountaintops and in these places where [control] lines and other suppression tactics are often constructed," says Vikki Preston, a member of and cultural resources technician for the Karuk Tribe. When fire crews unaffiliated with tribes come in to clear brush and thin the forest, they can damage or destroy ceremonial trails, archaeological sites and other important tribal resources.




"I've seen dozers go through a mushroom patch that people have been picking for generations, and all of a sudden they don't grow there anymore," says Bill Tripp, a member of the Karuk Tribe and its director of natural resources and environmental policy.




The Karuk Tribe now tries to assign tribe representatives to accompany any fire crews on POD lines to ensure that culturally important resources are protected.




The strategy was implemented during last summer's Six Rivers National Forest Lightning Complex Fires. After a flurry of lightning strikes ignited dozens of fires across the Six Rivers National Forest and Redwood National and State Parks in August, a bout of rainfall that dampened the blazes provided land managers with safe conditions to let the fires burn on and to ignite some flames of their own.




Using PODs to identify suitable ridgelines, fire crews accompanied by cultural representatives set flames that crawled downhill to converge with the wildfires. Those strategic ignitions burned areas that the wildfires may have reached eventually, Colegrove says, but they probably burned in a gentler manner. The fire crews took advantage of a natural fire behavior; in the absence of winds, descending blazes generally move less vigorously than those going uphill. So most of the land affected by the set fires burned at low or moderate intensity, Colegrove says. Compared with high-intensity fires, which can move fast and consume entire trees, low- and moderate-intensity fires spread slower and stick closer to the ground, clearing ground-level vegetation.





Fire scale




A low-intensity fire stays close to the ground and mostly clears out low-lying vegetation and spares taller trees. A high-intensity fire, however, can climb into tree canopies and cause the complete loss of leaves and needles. But a lack of low-lying vegetation can slow these destructive blazes or even prevent them.



[image: A diagram showing the effects of high-intensity, moderate-intensity and low-intensity wildfires on trees and low-lying vegetation]GRID-Arendal/Studio Atlantis/Flickr (CC BY-NC-SA 2.0 DEED)GRID-Arendal/Studio Atlantis/Flickr (CC BY-NC-SA 2.0 DEED)







Such mild fires can be immensely beneficial. In conifer forests like the Six Rivers National Forest, low-intensity blazes reduce the risk of future high-intensity fires by about 64 percent, researchers reported last year in Science Advances, with the effects lasting at least six years.




Though the human-lit flames burned within 100 meters of Harling's home, he found the risk worthwhile. "After 20 years of community organizing with the Karuk Tribe and partners, the federal agencies finally gave us a chance to use beneficial fire on the landscape," he says.




Tribal consultations should be integrated into the process of treating lands within a POD, Tripp says. Simply opening the doors for those discussions will spotlight the need to build relationships, he says.




In its 2023 Tribal Action Plan, the Forest Service highlights the importance of assigning a tribal liaison to every wildfire response. Perhaps PODs could be used to illuminate where such liaisons could be most effective, Tripp says. If a POD is developed on land where there is no documented framework for collaborating with a local tribe, he says, that could provide the impetus for bringing on a liaison to build a relationship.




A new language for wildfire




Head to the very center of Arizona, and you will probably end up near Payson. The town is surrounded by the Tonto National Forest and by the world's largest contiguous stand of ponderosa pine. A few of those scaly-barked, droopy-needled trees are within view of Lata's office.




"We know that this area burned on average about every seven years," Lata says, referring to the time before widespread fire suppression began. So long as humans are around, that fire frequency is unlikely to return. "There aren't going to be a lot of places where we let the natural disturbance cycle play its role, because even though we now understand how important fire is ... we don't have the freedom to put that much fire back in the system," she says. There's a limit to how much fire and smoke people will tolerate.




[image: A photograph of three firefighters lighting flames in a forest to mitigate damage by the naturally ignited Six Rivers National Forest Lightning Complex Fires in 2023]During the Six Rivers National Forest Lightning Complex Fires in 2023, fire crews lit flames to mitigate damage by naturally ignited wildfires. Here, firefighters burn brush with a drip torch to forestall a blaze that threatened a home.W. Harling





Nonetheless, PODs should help get more fire onto the landscape, and not just through the management of naturally ignited blazes. Managers of the Tonto forest use PODs to identify areas that would benefit from prescribed burning to clear away brush and thus improve wildlife habitat, reduce wildfire risk or reap other ecological benefits.




"It's kind of a no-brainer to use the PODs as boundaries for those projects," Lata says.




Others agree. In 2019, the San Juan National Forest of Colorado began integrating PODs into their plans for prescribed burning. That same year, the San Isabel National Forest in Colorado used a POD network to help identify where to clear brush for firebreaks that could help contain future fires. And in 2020, the Washington State Department of Natural Resources also started using PODs to prioritize such treatments and to explain to private landowners why treatments were necessary, and why certain areas were being prioritized for treatment over others.




It helps to have a tool that can show landowners why their neighbors' property should be treated first, says forest sciences researcher Cole Buettner of Colorado State University. In a 2023 study, he evaluated how PODs have been used in these "non-incident contexts," as they're called. "It can help get a lot of support for what you're doing."




Perhaps in this regard, PODs serve their most vital function. In translating visions for fire into lines and colors on a map, PODs become a communal language through which a new relationship with wildfire may be forged.




These polygons simplify the conversation, Lata says. "We can just say POD, and we all know what that means."
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Don't use unsterilized tap water to rinse your sinuses. It may carry brain-eating amoebas

					Two new studies document rare infections from using the wrong liquid for nasal rinses				

			
				




Nasal rinses can relieve sinus congestion. But using the wrong liquid can, in rare cases, give people infections with deadly brain-eating amoebas.




Washing the sinuses with unsterilized tap water can expose people to Acanthamoeba and Naegleria fowleri, amoebas commonly found in lakes, rivers and other bodies of water, but which can also live in tap water. The single-celled organisms can cause skin diseases, eye or lung infections and fatal brain infections (SN: 7/20/15).




That practice is the likely source of rare Acanthamoeba infections in 10 people in the United States, most of which occurred in the past decade, researchers from the U.S. Centers for Disease Control and Prevention report March 12 in Emerging Infectious Diseases. Three died.  








                        
                        
                        
                        
                        

                        




And in Pakistan, a 22-year-old man who rinsed his sinuses with tap water as a religious ritual was infected with N. fowleri. Brain infections with those amoeba are almost always fatal, but the man lived thanks to early diagnosis and aggressive treatment, doctors from PNS Shifa Hospital and Aga Khan University in Karachi report March 13 in a separate study in Emerging Infectious Diseases. He is one of only eight known survivors of N. fowleri brain infections worldwide.




Such infections are rare. Acanthamoeba affects only three to 12 people each year in the United States. But about 82 percent of the infections are fatal. About three N. fowleri infections happen in the United States each year (SN: 9/18/20).




All 10 of the people in the CDC study had one or more conditions that weakened their immune systems, including cancer or HIV/AIDS. One person got infected after two weeks of rinsing, while others had been doing nasal washes for years. Four reported using unsterilized tap water and one used sterile water, but then immersed their rinsing device in unsterilized tap water. The type of water used in the other cases wasn't known.




While rare, these cases illustrate that using unsterilized tap water could leave some people vulnerable to infection with amoebas, the researchers say. People should use distilled, sterile or filtered water or tap water that has been boiled for five minutes and then cooled in their sinus rinses.
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An extinct sofa-sized turtle may have lived alongside humans

 The turtle had a nearly 2-meter-long shell and may have lived as recently as 9,000 years ago 

 
 




As little as 9,000 years ago, a sofa-sized turtle paddled around the Brazilian Amazon.
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These are the chemicals that give teens pungent body odor

 Carboxylic acids and steroids contribute fruity, musty and sandalwood-like scents 

 
 




Puberty changes just about everything. Bodies get taller, muscles get stronger -- and often, body odor becomes more pungent. Now, scientists have identified some of the compounds that give teenagers their natural aroma.




Unlike that of infants and toddlers, teenage body odor has two smelly steroids and higher levels of carboxylic acids, researchers report March 21 in Communications Chemistry.
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Climate change is changing how we keep time

 Melting ice sheets are slowing Earth's rotation speed, complicating global timekeeping 

 
 




Climate change may be making it harder to know exactly what time it is.




The rapid melting of the ice sheets atop Greenland and Antarctica, as measured by satellite-based gravitational measurements, is shifting more mass toward Earth's waistline.
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A teeny device can measure subtle shifts in Earth's gravitational field

 The instrument is among the smallest and cheapest gravimeters ever built 

 
 




There's a new entrant in the competition to develop ever-tinier instruments that can detect changes in our planet's gravitational field -- a tabletop device roughly the size of two smartphone stacked together.
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Human brains found at archaeological sites are surprisingly well-preserved

 Remains of human brains were considered rare, but not anymore 

 
 




Early in her research, forensic anthropologist Alexandra Morton-Hayward came across a paper describing a 2,500-year-old brain preserved in a severed skull.
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Interstellar comet Borisov has an unexpected amount of carbon monoxide

 Second visitor from the stars has three times the CO relative to H2O than any local comets 

 
 
Comet 2I/Borisov, the solar system's second known
interstellar visitor, probably hails from a planetary family that is chemically
distinct from our own.
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American bullfrogs may be threatening a rare frog species in Brazil

 Signs of bullfrog DNA in the environment uncovered the previously hidden threat 

 
 




American bullfrog DNA has turned up not far from the only known habitat of Pithecopus rusticus -- a small, critically endangered tree frog that lives in Brazil.
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By fluttering its wings, this bird uses body language to tell its mate 'after you'

 Gesturing to communicate complex messages is a rare ability in the animal kingdom 

 
 




Be it an arched eyebrow, a shaken head or a raised finger, humans wordlessly communicate complex ideas through gestures every day.
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Flowers may be big antennas for bees' electrical signals

 Plants might use the signals to communicate when to trigger nectar production 

 
 




Flowering plants may have a secret power for knowing when to lure pollinators.




They could act as antennas for bees' electrical signals and transmit those signals through the soil, biophysicist Daniel Robert reported March 6 in Minneapolis at the American Physical Society meeting.
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Not all cultures value happiness over other aspects of well-being

 Rankings of the happiest countries don't account for how their people think about happiness 
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AI learned how to sway humans by watching a cooperative cooking game

 Offline reinforcement learning could teach bots to collaborate, or manipulate 

 
 




If you've ever cooked a complex meal with someone, you know the level of coordination required. Someone dices this, someone sautes that, as you dance around holding knives and hot pans. Meanwhile, you might wordlessly nudge each other, placing ingredients or implements within the other's reach when you'd like something done.
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Rethinking how we live with wildfires

 
 




Fire has been part of life on Earth for a very long time. Bits of charcoal and other wildfire debris have been found in 430-million-year-old rocks, suggesting that plants became fuel for fire shortly after they made their way from oceans to land.




Humans have always had to contend with wildfires, starting long before our ancestors figured out how to make a fire themselves or barbecue a mammoth. As human populations grew, so did the flames' toll. In 1871, the town of Peshtigo, Wis., was leveled by a fast-moving fire that killed about 1,500 people and burned through a swath of forest 15 kilometers wide and 65 kilometers long.
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Readers discuss Mimas' hidden ocean and ancient cave art

 
 




[image: ]




Hidden depths




Slight changes in the orbit of Saturn's moon Mimas hint at the presence of a vast, young ocean beneath the satellite's icy surface that may have formed between 5 million and 50 million years ago, Adam Mann reported in "This Saturn moon may harbor water" (SN: 3/9/24, p. 8).




Reader Bobby Baum asked how the ocean formed so recently and whether an ocean could have formed multiple times in the past.




Saturn's moons gravitationally interact with one another and with their ringed parent planet as they orbit. This complex dance causes tidal stresses on the moons, generating heat that can melt a satellite's icy interior.
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