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Legionnaires’ disease outbreak in Philadelphia in 1976 was mysterious and deadly – 50 years later, scientists know the cause but outbreaks continue

theconversation.com · Charles N. Haas, Professor of Environmental Engineering, Drexel University · Robert Promisloff, Clinical Professor Emeritus of Medicine, Drexel University

Legionnaires wait to testify before a special congressional inquiry in November 1976 into the cause of the mysterious disease.
 Bettmann/Bettman Collection via Getty Images
            [image: Black-and-white photo of large ornate building alongside two-way street with 1970s-era cars]
            
              The landmark Bellevue-Stratford Hotel in Philadelphia went out of business after the Legionnaires’ disease outbreak in 1976.
              Bettmann/Bettman Collection via Getty Images
            
          

Soon after Philadelphia hosted America’s bicentennial celebrations in late July 1976, more than 200 attendees of the American Legion Convention at the Bellevue-Stratford Hotel in Philadelphia fell ill with pneumonia symptoms, including fever, cough and trouble breathing.


Thirty-four of them died.


One of us was a newly minted pulmonary fellow at Hahnemann University Hospital. The hospital was just a mile from the hotel and received some of the first cases. 


At the time, no one knew what caused the illnesses. Scientists considered bacterial or viral infection, heavy metal toxins or some combination of environmental causes.


Early days of Legionella pneumophila


Several months later, Dr. Joseph McDade, a microbiologist at the Centers for Disease Control and Prevention, discovered the organism that was responsible after doing detailed microbiological investigation and animal testing. 


The newly recognized bacteria was named Legionella pneumophila after the outbreak at the Legionnaires’ convention.


Legionella pneumophila differed from infectious respiratory organisms known at the time since it multiplied in an environmental water source and was not spread by person-to-person contact. 


It was also atypical because these bacteria do not have cell walls and appear colorless with the usual laboratory staining methods – making them difficult to identify. 


The CDC found that this same organism had been responsible for earlier, milder clusters of respiratory illness in Pontiac, Michigan, that occurred in 1968. This milder disease form was named Pontiac fever.



            [image: Woman in white lab coat looks through microscope]
            
              Microbiologists had a hard time identifying the cause of the 1976 Legionnaires’ outbreak, as it was an atypical bacterium.
              CDC/Warren Jones, 1979/Smith Collection/Gado via Getty Images
            
          

Legionella can thrive in pipes, whirlpools and humidifiers


Legionnaires’ disease puzzled epidemiologists and microbiologists because it came from a type of exposure that had not received much attention. 


The bacterium was found to multiply in biofilms – slimes that grow on wet surfaces. The air conditioner cooling systems at the Bellevue hotel in 1976 hosted such biofilms.


We now know that household pipes and plumbing fixtures, whirlpools, humidifiers and many other places can provide a habitat for Legionella pneumophila.


From these engineered systems, particles containing the bacteria can become airborne and be inhaled by nearby people. Disinfecting these systems can reduce growth of Legionella, while new designs can reduce the spread of aerosols. 


Scientists now also know that Legionella pneumophila is just one of dozens of species of microorganisms that can cause respiratory illness from airborne water particles.


One of us, a professor of environmental engineering, has developed ways to assess the risk for many different environmental microorganisms. Students at Drexel University in Philadelphia used the methods to calculate critical concentrations of Legionella for water management.


Today, there are also consensus guidelines for managing building water systems, especially to reduce the risk of Legionnaires’ disease. For example, it is very important to keep buildings’ hot water lines above critical temperatures and to avoid stagnant zones in which chlorine in water can decay.



            [image: Dozens of pink wormlike shapes piled on teal surface]
            
              Legionella pneumophila is a bacterium that causes Legionnaires’ disease.
              Janice Haney Carr/Centers for Disease Control and Prevention via AP
            
          

Evolving treatments for Legionnaires’


In the early days of treating Legionnaires’, the standard treatment became an antibiotic called erythromycin.


However, erythromycin had many side effects. 


Today, doctors typically treat Legionnaires’ and other cases of severe community-acquired pneumonia with newer antibiotics like azithromycin or levofloxacin, which are commonly used for a variety of infections.


Legionnaire’s disease runs a spectrum from very mild disease or with moderate symptoms such as cough and chest congestion to severe cases that require prolonged hospitalization. Fortunately, rapid diagnostic tests have been developed that can detect the organism in urine. Hospitals use these tests to determine whether a patient with respiratory symptoms has Legionella. 


Cases are rising and outbreaks continue


Much has been learned about the microbiology, clinical response, ecology and engineering factors linked to Legionella. Still, numerous outbreaks have occurred in the years since 1976. 


Notable ones include contamination at a whirlpool spa at a flower show in the Netherlands in 1999 that caused at least 188 illnesses and 21 deaths. In 2015, a Legionnaires’ disease outbreak in multiple building cooling towers in the South Bronx in New York resulted in 138 cases and 16 deaths.



            [image: People walk down street near building that says Opera House Hotel]
            
              A rooftop air conditioning unit at the Opera House Hotel in the South Bronx in New York was the source of a deadly Legionnaires’ outbreak in 2015.
              Spencer Platt via Getty Images
            
          

More recently, a Legionnaires’ outbreak that began in late July 2025 in the Harlem neighborhood of New York caused 90 hospitalizations and seven deaths.


Reported cases of Legionnaires’ disease in the U.S. have increased in recent decades. Currently there are about 2.5 confirmed cases per 100,000 people per year. According to the CDC, that’s a fivefold increase since 2000.


The CDC estimates that the U.S. economic burden from Legionnaires’ disease is likely more than US$1 billion per year.


Cases peak during warm weather, especially in humid conditions or after rain. Legionella bacteria can grow in cooling towers, hot water tanks, hospital plumbing systems and decorative fountains. Today, hospitals, hotels, cruise ships and office buildings all have routine Legionella monitoring. 


Also, different species of Legionella can cause other respiratory illnesses besides Legionnaires’ disease. Current clinical tests may miss much of the diversity of Legionella, but molecular biological tools are improving quickly, and DNA-based methods are expanding the diagnostic tool kit.


Read more of our stories about Philadelphia and Pennsylvania, or sign up for our Philadelphia newsletter on Substack.

Charles N. Haas has received prior funding from the USEPA and from the American Water Works Research Foundation on projects related to the occurrence and disinfection of Legionella in water.
Robert Promisloff does not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and has disclosed no relevant affiliations beyond their academic appointment.


Original: https://theconversation.com/legionnaires-disease-outbreak-in-philadelphia-in-1976-was-mysterious-and-deadly-50-years-later-scientists-know-the-cause-but-outbreaks-continue-284150
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Quantum sensors could spot hidden damage in the thousands of US bridges rated ‘structurally deficient’

theconversation.com · Alex Krasnok, Assistant Professor of Electrical & Computer Engineering, Florida International University

The Dames Point Bridge spans a river in Jacksonville, Fla.  Jonathan Zander/Wikimedia Commons, CC BYEvery bridge has parts that drivers never see: steel buried in concrete, welds tucked under girders, and soil packed around foundations below the waterline. A bridge can look fine from the road while rust spreads around steel hidden inside concrete. A small fatigue crack can lengthen. A flood can wash soil away from a pier. By the time cracks, loose concrete or lane closures appear, the cheapest repair window may already have closed. 


When it comes to these damaged bridges, this problem is national. The United States has more than 624,000 highway bridges. About 220,000 need major repair or replacement, and 41,677 are rated poor, also called structurally deficient. While “poor” does not mean unsafe, it does mean at least one key bridge element received a poor rating, indicating deterioration or cracking that will require significant repair.





As a researcher who studies photonics and quantum sensing, I work on devices that measure faint or hidden signals. My lab applies physics to develop devices, including quantum sensors. Advanced sensors of this type might one day be able to help engineers pinpoint where to look to determine whether hidden damage in infrastructure is worsening. However, they cannot replace human inspectors.


Inspections keep bridges safe, but are snapshots


Federal bridge inspections – rooted in National Bridge Inspection Standards mandated by Congress in 1968 – exist because past failures showed that small defects can threaten large structures.


Under current federal rules, many bridges must be inspected in, at most, 24-month intervals. Higher-risk bridges, such as those carrying heavy interstate traffic, those with aging structures or known defects, or those built over saltwater, may require shorter intervals. Lower-risk bridges with lighter traffic and sound materials may qualify for longer intervals.


Those inspections remain essential, but they are snapshots. A bridge may change during the months between visits. Corrosion can spread below a deck that looks sound. A small crack can sit inside a weld. A river can displace soil from a foundation while the roadway above looks unchanged. Sensors extend inspections by tracking these change that form between scheduled checks.


Hidden damage can grow quietly


The three common hidden threats to bridges are corrosion, fatigue and scour. Corrosion begins when water, oxygen and salts reach steel. A concrete layer usually protects steel, but cracks, salt spray and chloride ions from seawater or deicing salts can break that protection. The rust then expands, much like ice widening a crack in a sidewalk. It pushes the concrete outward and can cause the material to come loose or the layers to separate.


Fatigue damage is the bridge version of bending a paper clip back and forth. Just as a paper clip eventually snaps after repeated bending, a bridge’s steel components weaken and break down under continuous cycles of stress. Thousands of heavy vehicles can make tiny cracks grow near welds, bolted connections or older steel details.  


Scour damage is different: Moving water removes soil around the bridge’s foundations. The bridge above can look stable, while the support below loses the ground it needs. 


Waiting costs more


The earlier engineers can identify damage to aging bridges, the more time and options they have to fix them. The average U.S. bridge is about 47 years old. Many bridges are near or past the 50-year life they were designed for, and about 45% have exceeded their planned design lives. 


Typically, it’s less costly to preserve bridges in fair condition than those already in poor condition. Making all the identified necessary U.S. bridge repairs would cost about US$467 billion.


Past failures show why small details matter. As one example, the 2007 I-35W bridge collapse in Minneapolis was partially due to undersized gusset plates – steel plates that connect the intersecting beams in a bridge’s structural framework – along with added weight and construction loads. The collapse killed 13 people and injured 145. 



            
            Monitoring bridges can pinpoint structural damage that could eventually lead to devastating collapses.
          

Sensors alone are not a cure for such failures, but better measurements can help engineers notice when important details are changing.


Sensors help engineers look, listen and scan


Sensor systems are easiest to categorize based on what they do. 


Some sensors see: Drones can photograph cracks and loose concrete, infrared cameras can show heat patterns linked to damaged deck zones, and LiDAR, short for light detection and ranging, can build three-dimensional maps. 


Some sensors listen: Ultrasonic testing and impact-echo probes send sound waves into concrete or steel, acoustic emission sensors listen for active cracking, and accelerometers track how a bridge vibrates. 


Some sensors scan below the surface. Specialized radio tools try to locate hidden steel, trapped moisture, empty pockets or crumbling layers inside the concrete. Meanwhile, magnetic and electrical instruments attempt to guess whether that buried steel is rusting away.


The value of sensors often comes from combining methods. One bridge deck inspection robot uses subsurface radar, electrical tools that measure moisture, and a standard camera to collect data. It then builds simple visual maps showing the exact health of the bridge deck. Fiber-optic sensing could be another route. Researchers have shown that existing telecommunication cables can record bridge vibration signatures.


Sensors are evidence, not verdicts


While instruments provide crucial clues about a structure’s condition, they do not automatically dictate the solution. Engineers still need to examine the bridge design, inspection history, traffic loads, weather, material condition and measurement uncertainty before deciding whether to repair, restrict traffic or close a bridge.


Field data is messy. Wet concrete can blur radar results. Traffic, wind and temperature can mask vibration changes. 


The best systems answer narrow questions: Where is the concrete deck beginning to split into horizontal layers underneath the surface? Is this crack actively widening? Is a suspension cable losing its structural strength because its inner steel wires are rusting away? Is the fast-moving water washing away the critical soil supporting the bridge’s underwater foundations after a storm? 


Quantum sensors are a frontier


Quantum sensors may help when the signs of structural distress are weak, buried or noisy. These devices use quantum systems, such as atoms or electron spins, as highly sensitive probes. 


By measuring how these atomic properties shift in response to extremely subtle changes in gravity, motion or magnetic fields, the sensors can detect flaws that traditional instruments miss. 


For bridges, the nearest-term opportunity is likely magnetic inspection. My team and I co-authored a review, which has not yet been peer-reviewed, on quantum magnetometers for infrastructure inspection. These sensors identify signals from induction responses, magnetic flux leakage, stress, corrosion and operational currents. 


In plain terms, these sensors may help map weak magnetic fields near steel, cables or electrical conductors. Changes or disruptions in these local magnetic fields can reveal hidden rust, snapped wire strands inside a thick suspension cable, or abnormal stress points in the steel before a crack even forms.



            [image: a small piece of electronics]
            
              Atomic magnetometers are a type of sensor that use atoms in a vapor cell to measure faint magnetic fields. They can operate at room temperature.
              J. Kitching/NIST
            
          

The hard part is not building a record-setting sensor in a quiet lab, but rather making a device that works on a noisy bridge, near traffic, weather, steel and electrical interference. Quantum sensors will matter only where they beat cheaper classical tools in real inspection conditions.


The goal is not to make every bridge smart. The goal is to make damage harder to hide. Sensors give engineers more ways to see inside concrete, steel, soil and water, turning some surprise closures into repairs planned months earlier.


The public may never notice the best use of bridge sensors. That is the point: The safest infrastructure technology often works before a problem becomes visible from the road.

Alex Krasnok does not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and has disclosed no relevant affiliations beyond their academic appointment.


Original: https://theconversation.com/quantum-sensors-could-spot-hidden-damage-in-the-thousands-of-us-bridges-rated-structurally-deficient-283569
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Toy Story 5’s ‘Lilypad’ is an indictment of the world that birthed the ‘iPad Kid’

theconversation.com · Aarushi Bhandari, Assistant Professor of Sociology, Davidson College

Some parents call tablets the 'square au pair.' Danielle Villasana/The Washington Post via Getty ImagesIn the trailer for “Toy Story 5,” a little girl named Bonnie is playing with her toys when a package arrives in the mail. 


She opens it to find Lilypad, a tablet for children. 


The iconic toys from the series – Woody, Buzz Lightyear, the Potato Heads, Forky and Slinky Dog – then watch in dismay as Bonnie casts them all aside in favor of the bright tablet screen. Rex the dinosaur exclaims, “What? Extinction? Not again!” 


The film zeros in on a uniquely 21st-century phenomenon: the “iPad kid,” a term used – often disparagingly – to describe a generation of children who grew up enchanted by screens.


A lot of the discussion around tablet use among kids shames parents, framing it as an example of lazy or bad parenting. Yet factors such as long working hours and lack of access to affordable childcare compel many parents to rely on tablets. 


As a scholar of the attention economy – and also as a mom to a 4-year-old – I’ve noticed a disconnect between the resources U.S. society offers parents versus what’s expected of them in the digital age.



            
            In ‘Toy Story 5,’ Woody, Buzz and the gang must prove that traditional toys still matter when Bonnie becomes captivated by a high-tech tablet named Lilypad.
          

The pandemic and the ‘square au pair’


When the first “Toy Story” came out in 1995, many single-income families could still afford to comfortably raise multiple kids. It was more common for new parents to live near their extended families, such as grandparents, to provide childcare support. Federal policies provided some low-income families with cash assistance that helped ease the cost of transition to parenthood. 


Since then, parenting has become a lot more challenging. Single-income households with kids under 18 have steadily declined as wages have stagnated, forcing both parents into the workforce. At the same time, it’s harder to qualify for government benefits.


And even when moms do earn a paycheck, working moms experience what sociologists call the “motherhood penalty” – career disadvantages, such as lower wages and promotion barriers, due to childbirth – even as U.S. parental leave policies remain weak.  


So it’s hardly a surprise that fewer Americans are choosing to become parents under these conditions. But those who did have kids in the years leading up to 2020 ran smack into the COVID-19 pandemic. 


The lockdown that started in March 2020 following the outbreak of the pandemic led to closures of schools and many workplaces. Many parents either worked from home or provided critical work in grocery stores and hospitals. Kids stayed home and schools transitioned to remote-learning models. 


It’s important to remember that many institutions with social legitimacy and authority encouraged the use of tablets during the COVID-19 pandemic lockdowns.


School systems around the world normalized their use for remote learning. Children as young as 4 were given tablets, which gave their parents space to complete their own remote work and other household tasks, with some moms referring to it as “the square au pair.” 


In this sense, the tablet became a form of school-sanctioned childcare. 


Economic activity was minimally disrupted. Productivity hummed along. And the kids? Comfortably distracted.


For some households, there’s little choice


When lockdowns ended, tablets remained integrated into the education system. In 2021, 4 in 5 U.S. households with children had a tablet. Beyond schoolwork, kids also use tablets for activities, such as video games and watching TV. 


The adverse impacts of excessive screen time in general has been well documented for decades. But scholars have only recently unpacked the specific harms of interactive tablet use among young children. 


Children who use tablets are more likely to experience emotional dysregulation and dependency on screens. Researchers have also found tablet use among kids to be significantly associated with ADHD diagnoses.


At the same time, research shows screen time use among children is tied to social class. 


Parents from working- and middle-class households are more likely to rely on screens compared to high-income parents, who can hire childcare services, such as full-time nannies.


Parental education is also a factor. Americans generally have little grasp of digital hygiene – knowledge about best practices to minimize negative effects of screens. But households with parents who didn’t graduate from college are even more in the dark.


And while schools hand out tablets, most of them fail to provide students and families with a comprehensive education on the adverse impacts of excessive screen time.  


In other words, this isn’t a Generation Alpha problem. Most people – adults included, with or without children – aren’t properly educated and informed about their choices around technology use. Yet adults continue to be shamed if they hand their kid a tablet. All the while, parents navigate the added burdens of challenging the educational status quo around tablets. 


Frankenstein’s village


When work is the only sturdy pillar in a society where government benefits for low-income people, family ties and community institutions have eroded, tablets replace the metaphorical village – the web of social support that helps families thrive. 


In pursuit of jobs or affordable housing, many young parents move farther from their extended families and the communities where they grew up. The working parents who are forced to rely on daycare – sending kids as young as a few weeks old – end up spending an exorbitant amount of money on the service.



            [image: A woman plays with two infants on a colorful mat in a daycare.]
            
              Some parents have no other option but to send their infants to expensive daycare – often staffed by underpaid workers who are moms themselves.
              Pat Greenhouse/The Boston Globe via Getty Images
            
          

Meanwhile, the persistence of traditional gender roles ensures that many moms still go home to a second shift: Working women continue to disproportionately cook, clean and care for children. No matter how overworked or exhausted some parents are, they cannot afford to hire help as the inflation and cost-of-living crises hit historic highs. 


Big Tech takes advantage of this crisis with a “solution” that ultimately treats children as products, manipulating their emotions and mining their data. As I argue in my book, “Attention and Alienation,” children’s dependency on screens is a key component of the attention economy.


The earlier a life is monetized, the longer it is profitable. 


“Toy Story 5” and its critical take on the tablet may be helpful. But it will take more than a blockbuster movie to protect small kids from the harms of too much screen time. Instead, I think it will require strong parental leave policies, expansive and affordable childcare access, fair wages and shared household labor.


In other words, there needs to be a full rehabilitation of the village.

Aarushi Bhandari does not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and has disclosed no relevant affiliations beyond their academic appointment.


Original: https://theconversation.com/toy-story-5s-lilypad-is-an-indictment-of-the-world-that-birthed-the-ipad-kid-285049
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Juneteenth’s real meaning is written on the plates of smoked meats, potato salad and watermelon

theconversation.com · Bobby J. Smith II, Associate Professor of African American Studies, University of Illinois Urbana-Champaign

A Juneteenth celebration at Franklin Park in Boston's Roxbury neighborhood in 2014. Zack Wittman/The Boston Globe via Getty Images“Visiting Comanche Crossing on Juneteenth felt like freedom,” my father said as we pulled into Booker T. Washington Park, the site near what used to be known as the historic Comanche Crossing on Lake Mexia in Texas. “Listen, Bobby, this place would be full of Black folks cooking, dancing, and playing music. It was a big festival with fireworks and a party.”


It had been more than six decades since my father had visited the park in the summer of 1965. But he sounded like a little kid again as he breathlessly recounted all the food: “We would have barbecue ribs, chicken, brisket, blood sausage, raccoon, armadillo, fried chicken, potato salad, beans and yellow meat watermelon, and we had to have that Big Red Soda – you know it was created in Waco, right? – banana pudding, peach cobbler, pecan pie, white coconut cake, German chocolate cake, berry cobblers, pies and homemade ice cream.”


Long before Juneteenth became a national holiday in 2021 and Texas commemorated it as a state holiday in 1980, the park was where generations of my family would join thousands of Black Texans every June to celebrate June 19, 1865. That was the day Union troops informed enslaved Africans in Texas that they were free, two-and-a-half years after the Emancipation Proclamation and six months before the ratification of the 13th Amendment, which officially abolished slavery in the U.S.


Comanche Crossing lies less than 3 miles north of the site where the region’s enslaved people first learned of their freedom, and it’s where they decided to celebrate with a feast from their harvest.


Yet the story of Black Texans – and how they shepherded the traditions of Juneteenth celebrations through food for over a century – is a central part of this history that receives scant attention.



            [image: Black youth wave and cheer at a parade float.]
            
              Spectators watch a Juneteenth parade commemorating the end of slavery in the U.S. on June 19, 2021, in Galveston, Texas.
              Go Nakamura/Getty Images
            
          

I’m a native Black Texan, so Juneteenth is personal. And I thought I fully understood its significance while I devoured smoked pork ribs, summer sausage and brisket, year after year, at my paternal grandmother’s house in my hometown of Fort Worth. 


But now, as a scholar of Black food culture, I see these celebrations differently. The mouthwatering spreads that were laid out each year did more than nourish Black Texans. They celebrated the way food was wielded as a tool of resistance and a symbol of freedom during and after slavery.


The freedom feast


As we continued walking through Comanche Crossing, I asked my father what he remembered about preparing food for Juneteenth.


By summer 1965, he recalled, they were living in Fort Worth but traveled back to his hometown of Waco the night before Juneteenth to help his family cook for their annual Comanche Crossing trip. He recalled that the cooking lasted all night, with the meat smoked to perfection over the pit, while other family members, including my grandmother, assembled dishes for the next day, using mostly fresh ingredients and farm-raised livestock. The food was packed up on the morning of June 19, and then the whole family headed for Comanche Crossing.


“And that’s when we would really have a time,” he said.


As my father excitedly described all the food and its preparation, I thought of culinary historian Jessica B. Harris, who, in her 2011 book, “High on the Hog, wrote, "The backbone of Juneteenth festivities has always been the table.”


Each family that came to Comanche Crossing prepared their own unique dishes for the Juneteenth spread.


“You can’t pinpoint how each family would prepare the foods,” my father said, “but you know you would see smoked meat for sure because that was our main tradition.”


For my family, smoked meat and potato salad were nonnegotiable.


The smoked meat echoes the ritual of hog killing that has long been part of the rural Black experience. The practice was one of the few moments when enslaved people exercised a measure of control over their food. Potato salad symbolized the abundance of the harvest of the land, putting on full display the agricultural knowledge and labor of the enslaved.


After emancipation, these traditions symbolized more than just celebration for Black Texans. They reflected what I called “emancipatory food power” in my first book, “Food Power Politics” – the ability of Black communities to use food as a resource for survival, self-determination and freedom.



            [image: A Black woman and a Black man eat pie from paper plates.]
            
              Sweet potato pie was on the menu at a Juneteenth celebration at Nichol Park in Richmond, Calif., in 2004.
              David Paul Morris/Getty Images
            
          

A portal into the past


When we approached the large, elevated dance pavilion, the park’s largest structure, my father remarked, “It seemed much bigger to me as a kid.” 


He wasn’t wrong. The current structure isn’t the original, which was destroyed by a fire in the 1990s. But for my father, it nonetheless conjured memories of him and his cousins “running around it and watching the adults dance and just be free.” 


He said it reminded him “of that Sugar Shack picture.” He was referring to the iconic 1970s painting by Black artist Ernie Barnes depicting a group of exhilarated Black men and women enthusiastically dancing, arms and legs splayed every which way, to live music at a juke joint – a type of informal gathering place that emerged in rural Black communities in the American South after emancipation.



            [image: An older Black man wearing a red hat gestures in a field under a cloudy sky.]
            
              The author’s father during his return to Comanche Crossing in Mexia, Texas, for the first time in 60 years.
              Bobby J. Smith II, CC BY-SA
            
          

I watched as my father walked under the pavilion and around the park and thought about his recollections: a portal into those earlier Juneteenth celebrations in Texas, when those who attended were just one or two generations removed from enslavement. It was a brief glimpse into how deeply they treasured that day.


Black Texan and historian Amilcar Shabazz picks up on that thread in his 2004 book, “Advancing Democracy”: 



“Before Black Texans had their own history, schools, churches … they had Juneteenth. It may not have looked like much in the eyes of an arrogant world, but it was everything Black Texans had, and they each loved and cherished that day with all their heart … and most important of all, they remembered.”




A homecoming 60 years in the making


As my father and I walked back to the car to get back on the road, I could tell that he could have stayed there, reminiscing, for hours. 


He kept glancing around, as if his cousins, aunts, uncles, mother, grandmother and great-grandparents were right there with him in spirit, in their own little corner of Comanche Crossing, passing around dishes, filling plates and toasting to freedom.


But once we were in the car, his tone changed. He began talking about the 1981 tragedy at the park, which rocked the Mexia community to the core. Three Black boys, known as the “Comanche Three,” were being transported by three police officers across Lake Mexia in a small aluminum boat. Some type of accident occurred on the water, and all three boys drowned. The three police officers survived. To this day, the circumstances of what happened that night remain unclear. 



            
            Attendance at the annual Juneteenth celebration dropped sharply after the drownings of the ‘Comanche Three.’
          

While the tragedy disrupted the future of Juneteenth celebrations in Comanche Crossing, the events continued, though the number of visitors declined dramatically. But it didn’t erase the past from the minds of Black Texans like my father. 


Clearly, the smell of barbecue, the sound of music and the love of community and family lingered in him.


In many ways, returning to Comanche Crossing after more than 60 years was a homecoming for my father. It was one for me, too. Through his memories, I came to see myself in the Juneteenth story – both personally and intellectually.


“I’m glad that I got the chance to see this place again in my lifetime,” my father said, holding back tears as Comanche Crossing disappeared in the rearview mirror.

Bobby J. Smith II does not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and has disclosed no relevant affiliations beyond their academic appointment.


Original: https://theconversation.com/juneteenths-real-meaning-is-written-on-the-plates-of-smoked-meats-potato-salad-and-watermelon-284645
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How LGBTQ employees at Kodak risked their careers to build a safer, more inclusive workplace

theconversation.com · Tamar Carroll, Associate Professor of History, Rochester Institute of Technology

Kodak employees attend Toronto's Pride parade in 2005. Remembering the Lambda Network at Kodak, CC BY-SAAs corporations sponsor floats and employee marches during Pride Month parades, it’s important to remember just how recently the majority of American office workers felt they had to conceal their sexuality in the workplace.


In the 1970s there were no legal protections for LGBTQ workers outside of a handful of cities. If a company found out you were gay, it could fire you on the spot.


It took a group of pioneering LGBTQ workers in the 1980s and ’90s who challenged widespread homophobia in corporate America to make workplaces safer and more inclusive, not only for LGBTQ workers but for everyone. 


Since 2021, I’ve been studying LGBTQ workplace rights activists at one of those corporations: Kodak.


The iconic camera and film manufacturer has been headquartered in Rochester, New York, since 1881. At a time when most employees were closeted, a group of the company’s gay, lesbian, bisexual and trans employees came together to form the Lambda Network to reshape Kodak’s corporate culture and company policies. The company officially recognized the group in 1993. 


Alongside my undergraduate research assistants at the Rochester Institute of Technology, I’ve been documenting and preserving the history of the Lambda Network. 


We’ve interviewed more than 30 Lambda members and their allies. Even as Kodak filed for bankruptcy in 2012 and emerged as a significantly smaller company, many Lambda members kept their records, giving us access to a unique archive that includes corporate policies, correspondence, photographs and video footage.


‘The early years were scary’


Many Lambda members shared their stories with us and explained how difficult it was to remain closeted at work in the 1970s and ’80s. 


It could mean silently tolerating homophobic jokes, having to conceal one’s private life from co-workers, and living in fear of the consequences of being outed, which could include being socially ostracized and even losing your job. 


As Kodak executive Cynthia Martin, who later came out as a lesbian and became a corporate champion for Lambda, recalled, “Rochester was a Kodak town, so you’d always run into people (from work). … If it was Valentine’s Day and you were out at a restaurant (with your partner) or, you know, even just grocery shopping, it was awkward. And that was just an everyday occurrence, so it was hard. It was stressful.” 



            [image: A 16-story skyscraper with a spire designed in the French Renaissance style standing against a backdrop of dramatic clouds.]
            
              The Kodak Tower has been a fixture of the Rochester, N.Y., skyline since 1914.
              Rich Barnes/Getty Images
            
          

At a time when there were few workplace protections for LGBTQ workers, coming out was even more terrifying. The U.S. Supreme Court would not rule until 2020 that workers cannot be terminated based on their sexual orientation, and few states had LGBTQ labor protections in place. The AIDS crisis of the 1980s amplified homophobia; some companies, like Cracker Barrel, were firing employees for being gay as recently as 1991. 


Analytical chemist Emily Jones, who started working at Kodak in 1975, was one of Lambda’s founding members. She began coming out in her private life in the 1980s but remained closeted at work. 


“The early years were scary,” Jones said. “I remember coming out to my boss, who told me he sent his son to Utah to be saved for being gay. You worried about it, you got stomachaches, you threw up, you thought about leaving your job. I was a single mom then.”  



            
            Kodak employees who joined the Lambda Network reflect on their experiences.
          

Part of what gave Jones the courage to come out and to become a leader at Lambda was the broader LGBTQ workplace equality movement taking place in companies across the U.S.


LGBTQ employees at Xerox, AT&T, Apple, Bausch and Lomb, IBM and Corning were also forming employee resource groups to provide support, build community for queer workers and encourage them to come out of the closet. They educated co-workers and managers about the challenges LGBTQ workers faced and advocated for equitable benefit policies, including health insurance for domestic partners, bereavement leave and adoption benefits.  


Beginning in the mid-1990s, LGBTQ activists from leading Fortune 100 corporations would meet at yearly Out & Equal conferences to network and share strategies for creating LGBTQ-inclusive workplace cultures. They also shared data in order to overcome wrongful assumptions about how much implementing health insurance for domestic partners would actually cost corporations and to advocate for changes to the federal tax code, which imposed penalties on health insurance benefits for same-sex domestic partners but not for heterosexual married couples.   


Photography as activism


At the 1990 Gay Games in Vancouver – the world’s largest LGBTQ sporting event – two Kodak employees met and discussed creating a monthly support group for their gay and lesbian colleagues.


Encouraged by Susan Connelly, the leader of Kodak’s Human Resources Diversity Initiative, they began meeting regularly. In 1993 the group hosted its first public event, which featured Deb Price, the first nationally syndicated columnist on gay life. In 1995, Lambda invited Elizabeth Birch, who had secured domestic partner benefits at Apple and would go on to lead the Human Rights Campaign, to headline their first educational event with Kodak’s executives. It was attended by Kodak CEO George Fisher and his wife, Anne, and their support for Lambda proved decisive in transforming the corporate culture.


While Kodak’s LGBTQ workers soon found they had much in common with their queer colleagues at other corporations, their activism also built upon Kodak’s distinctive identity as a photography company. 


At Lambda events, the group often included a popular photo booth equipped with Kodak technology to provide free, professional-grade portraits to attendees. Queer people were encouraged to get their portraits taken with their partners and to display them in their workplaces as a way of coming out. 



            [image: Two queer people in a relationship pose for a portrait resting their heads against one another.]
            
              The Lambda Network at Kodak often encouraged attendees at events to take portraits using the company’s photo technology.
              Remembering the Lambda Network at Kodak, CC BY-SA
            
          

The group also brought important early LGBTQ family photography projects, such as Love Makes a Family and FAMILY: A Portrait of Gay and Lesbian America, to Rochester, staging exhibitions of the works in several locations across Kodak’s campuses. 


Both initiatives helped convey the same messages: It was important to be visible. LGBTQ couples might be unique in some ways, but they were also similar to heterosexual couples in many other ways. And behind all the heated political rhetoric were real people with real families.


By incorporating queer family photography into their activities, Lambda members smartly tied their own organization’s goals and identity to that of Kodak. For decades, the company had encouraged Americans to take and display family photographs via its iconic advertisement campaigns.   



            [image: People sit behind fake, red TV monitors on a stage.]
            
              A 2002 rendition of Kodawood Squares, a humorous, educational skit LGBTQ Kodak employees put on for their colleagues to highlight the experiences of being queer in the workplace.
              Remembering the Lambda Network at Kodak, CC BY-SA
            
          

Simply the right thing to do


Lambda’s educational efforts at Kodak didn’t just compel the corporation to change its own policies, which included implementing domestic partner and adoption benefits, as well an early policy on gender transitioning in the workplace. They also led to Kodak becoming a national leader in LGBTQ rights, with executives testifying before Congress in favor of nondiscrimination in employment bills. 


Because of Lambda, Kodak’s marketing team implemented gay and lesbian themes into the corporation’s advertisements. This helped normalize depictions of same-sex couples and contributed to Americans’ broader acceptance of LGBTQ rights and people in the 1990s and 2000s.



            [image: A colorful print advertisement for Kodak featuring a digital frame of a young, gay couple.]
            
              A Kodak print advertisement for digital picture frames from the late 2000s features a gay couple.
              Dan Sapper/Remembering the Lambda Network at Kodak
            
          

Perhaps most importantly, workplace activists in Lambda and beyond transformed American corporate culture from one in which sexist, racist and homophobic jokes and remarks were commonplace and tolerated into one that generally aspires to value diversity and celebrate differences. 


Lambda’s straight allies at Kodak, like those at many other companies, learned that an inclusive environment allowed everyone to be more authentic at work.


To me, Lambda’s history reveals the power that workers have when they come together as a group and share their stories. It also reveals how much is at stake in current efforts to roll back protections for LGBTQ people – particularly trans rights – and to dismantle diversity, equity and inclusion programs.


In 2002, Kodak’s vice president of human resources, Robert Berman, told Congress that embracing diversity wasn’t just a business imperative. It was simply the right thing to do. 


I know that’s still true today.

Tamar Carroll does not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and has disclosed no relevant affiliations beyond their academic appointment.


Original: https://theconversation.com/how-lgbtq-employees-at-kodak-risked-their-careers-to-build-a-safer-more-inclusive-workplace-284709
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How Messi, Mbappe and Haaland use their brains (as well as feet) to gain a psychological edge at the World Cup

theconversation.com · Eric Zillmer, Professor of Neuropsychology, Drexel University

Norway's Erling Haaland celebrates scoring his side's opening goal during the World Cup group match against Iraq on June 16, 2026. (AP Photo/Martin Meissner) AP Photo/Martin MeissnerPart of soccer’s beauty lies in its unpredictability. 


Already in World Cup 2026, we have seen Morocco tie with five-time champion Brazil and Australia overturn the odds by beating Turkey. But few surprises will top a Cabo Verde team ranked 67th at the start of the tournament holding Spain – many pundits’ pick for the title – to a 0-0 draw.


But what goes into deciding whether a team wins, draws or loses? Of course, the quality of the players and coaching staff matters. And recent advances in sports analytics, including real-time player geolocation metrics, have led to the adoption of data-driven in-game decisions. Top football teams increasingly rely on big data and predictive algorithms to gain an advantage. 


But sports psychology plays a big role, too. And that is where I come in. I have a passion for sports in general and soccer in particular – it is the game I grew up playing in Germany.


Now, as a sport psychologist and director of the Global Sport Leadership Solutions Lab at Drexel University, I study how players and coaches can manage chaos on the pitch to strategically improve performance and win.


Below, I outline several modern psychological principles that are essential to all 48 teams battling it out in Mexico, Canada and the U.S. during the 2026 FIFA World Cup.


5 steps for soccer success


Disruption – It is true across all sports, and certainly in modern soccer, that the winning team will benefit from disrupting its opponent. Disruptive tactics can include brute-force tactical fouls, high-speed counterattacks that catch the opposition off balance, deceptive set pieces that create organized chaos, high-pressure tactics that force opponents into errors, and getting under the skin of opposition players.




Disrupting the organization and rhythm of the opposing team is both a mindset and a tactic that can lead to goal-scoring opportunities. A team that can disrupt an opponent’s flow can often overturn a skill disadvantage or demoralize weaker teams.


Attentional fitness – Scoring goals in international soccer is difficult. A great striker is worth his or her weight in gold. They not only possess exceptional dribbling and spectacular one-on-one skills but also strong “attentional fitness,” which requires cognitive efficiency and a work ethic to get into positions to score.


Such players are celebrated for their “coolness” and on-the-ball craft, but it is their psychological intelligence that makes them special. One of the first skills to break under pressure is the ability to focus. The quintessential goal scorer does not freeze. 


One could call it “nerves of steel,” but that is just a metaphor for managing multiple sources of attention simultaneously and efficiently. Strikers such as England’s Harry Kane, France’s Kylian Mbappé and Norway’s Erling Haaland maintain attentional control under pressure. They lock into the moment when it matters most and seamlessly shift between tasks. 


Controlled mind-wandering – Mind-wandering is a spontaneous zoning out of your immediate surroundings. In sports, mind-wandering is often seen as negative because inattention at a crucial moment can lead to disaster. But it is difficult to maintain focus for 90-plus minutes during a soccer game. And new neuroimaging evidence suggests that in moments of mind-wandering, the brain is not at rest at all. Rather, it is just processing information differently. 


As such, controlled mind-wandering, which involves active mental exploration, can be highly beneficial in performance sports – even if only for a few seconds. The best players seem to know when to focus and when to pull back. They sometimes look away from the ball and absorb a broader perspective of the game. Then, when a crucial game-scoring opportunity arises, they lock in their focus and are 100% present.



            [image: A man in a blue and white jersey has his arms outstretched.]
            
              Argentina captain Lionel Messi celebrates his country’s 3-0 win over Algeria on June 16, 2026.
              AP Photo/Reed Hoffmann
            
          


            [image: A man dressed in black holds aloft a red card.]
            
              Referee Wilton Sampaio, of Brazil, shows the red card to South Africa’s Themba Zwane during the match between Mexico and South Africa on June 11, 2026.
              AP Photo/Silvia Izquierdo
            
          

When researchers examined where Argentine great Lionel Messi looks, they found that his eyes are often off the ball. Common sense in soccer has been to keep your eyes on the ball, but new research suggests that the winner will also mind-wander and look away from the action. Messi’s brain can seemingly do things many of his opponents’ cannot; he appears to have world-class cognitive skills.


Resilience (for referees) - Soccer is one of the most difficult sports to officiate. Not only must referees be in excellent physical condition, they must also be able to manage the game emotionally. This has become increasingly difficult, with professional players routinely simulating injuries and an offside rule that is interpreted to within fractions of an inch. 


And then there is one of the most difficult and controversial cognitive decisions in all of sports: the penalty kick, awarded for committing a foul in one’s own penalty box.


With the stakes so high and everyone watching, the modern World Cup referee must have exceptional multitasking, communications and management skills. Referees are part of the fabric of the match whether they want to be or not. Everybody is judging them – even more so in 2026, since referees are wearing cameras on their temples, so the viewing public can see the game from their point of view. The psychological toolbox of the 2026 World Cup referee is complex, but it has to start with a good dose of psychological resiliency.


Tactical creativity - Tactical creativity
in soccer is related to finding solutions on the pitch to complex individual or team situations. It almost always relies on divergent thinking and is often surprising and original. Research has shown that creativity is within everyone’s reach, including soccer players, especially if tactical creativity has been part of the training plan. As a result, the evolution of playing styles in elite soccer over the past few decades has shifted away from a structured, defense-heavy, possession-based system toward a modern, data-driven way to play based on pressing the opposing team high up the pitch. This requires players to take on multiple roles on the pitch. It requires a balance of both inspiration – or open-mindedness – and perspiration, or discipline.


Of course, to be creative one has to have the freedom to experiment; “play like children,” U.S. head coach Mauricio Pochettino suggested. Tactical creativity is a key driver of the cognitive skill set that allows players such as Croatia’s Luka Modrić and Belgium’s Kevin De Bruyne to see several moves ahead. These modern soccer stars not only play soccer on a different level, but they also think soccer on a different level.


With the World Cup now underway, sports psychologists like myself – along with fans the globe over – can observe how athletes put some of these principles to work. And with any luck, the tournament will have “wow” moments of creativity that will be remembered for a lifetime.

Eric Zillmer does not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and has disclosed no relevant affiliations beyond their academic appointment.
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Where nature draws the map – here are 5 ways to look at the US, without state boundaries

theconversation.com · Stewart Edie, Research Geologist and Curator of Paleobiology, Smithsonian Institution · Torben Rick, Curator of North American Archaeology, Smithsonian Institution

Varied landscapes and natural contours transcend state boundaries. Smithsonian/Esri, CC BY-NDState boundaries can be iconic. Many were drawn by human hands, but some of the most recognizable contours were shaped by nature: the boot of southeastern Louisiana, carved by the Mississippi River, or the ocean waves sculpting the hook of Cape Cod in Massachusetts. 


For a moment, imagine that there are no state lines. View the United States through its natural contours. As curators at the Smithsonian’s National Museum of Natural History, we often look at our nation this way, drawing different kinds of maps that trace mountains, watersheds, animal migrations, biomes, ancient seas and so much more.


These kinds of maps show us how connected we all are by nature, since it transcends state boundaries. That idea is central to our new exhibition, “From These Lands: Sharing Our Natural and Cultural Heritage,” now open at our museum to mark the 250th anniversary of the United States. We are co-curators of the show, part of a team of exhibit designers and developers who created the exhibition. 


“From These Lands” uses items from the museum’s collections to explore these patterns and ideas, offering a way to see the country’s natural and cultural heritage beyond state lines. 



            [image: Map of North America colored by biome, showing ecological regions such as grasslands, deserts, forests and tundra.]
            
              Climate, vegetation and animal life vary across the landscapes of the United States, forming distinct biomes.
              Smithsonian/Esri/RESOLVE, CC BY-NC
            
          

One country, many pine cones


Pine cones can be easy to overlook. 


When you’re out for a walk in the woods, you see the forest, maybe even the trees, but not always the cones at your feet. For many people, a pine cone is just a pine cone. But when you look closely, subtle differences in the styles of cones carry clues about the trees that produced them and the places where those trees live.



            [image: Several pine cones of different sizes and shapes arranged on a white background, showing variation among pine species.]
            
              Pine trees grow across many of these regions, and their cones reflect some of the different environments where pines live.
              James Di Loreto, Smithsonian, CC BY-NC
            
          

There are 43 pine species native to the United States, making up nearly a third of the world’s pine tree diversity. Together, they stretch across surprisingly different combinations of climate, terrain, plants and animals, the regions scientists call biomes. Something as simple as the pine cone can let you hold that concept in your hand: soils, fire, rain, birds and rodents all helped shape the tree that made it.


For example, cones from the sand pine can shield seeds for years, only to release them as the heat from low-intensity fires melts their resin and opens their scales. These scrubby and fire-shaped landscapes are one part of the larger temperate evergreen forests that spread through the southeastern U.S. 


On the other side of the country, the Coulter pine produces cones that can be more than a foot-and-half long (50 centimeters) and weigh up to 8 pounds (3.5 kilograms). This large cone size helps its seeds to survive fires, allowing small birds and mammals to then disperse them into new areas in the Mediterranean Scrub of Southern California.


A pine cone comes from one tree in one place, but its form reflects a wide set of environmental conditions. Pine cones provide an interesting way to view the different biomes found in the United States and its territories.



            [image: Map of North America colored by geologic age, showing older Precambrian rocks across much of Canada and younger Paleozoic, Mesozoic and Cenozoic rocks across different parts of the United States and Mexico.]
            
              Geologic age maps can reveal ancient landscapes hidden beneath modern ones.
              Smithsonian/Esri/USGS/GSA, CC BY-NC
            
          

An ancient ocean in the middle of the country


The land under your feet can be millions of years old, and it has not always been dry ground. 


During the late Mesozoic Era – the time interval made famous by the dinosaurs – a warm, shallow inland sea covered states from North Dakota to Texas. This Western Interior Seaway laid down many of the rocks and sediments that you can see today throughout the Great Plains and Badlands. The sea was also full of life, and the rocks it left behind are full of fossils.



            [image: Two coiled ammonite fossils preserved in rock, representing marine animals that lived in the ancient Western Interior Seaway.]
            
              These ammonite fossils from South Dakota come from an ancient, shallow sea that once covered much of the middle of North America.
              Phillip R. Lee, Smithsonian, CC BY-NC
            
          

There were familiar characters living on this ancient seafloor: clams, snails and sea stars. But swimming in the waters above were the now-extinct animals called ammonites.


These coiled, shelled relatives of squid and octopuses were abundant predators, hunting in the same waters as fish, turtles, sharks and extinct marine reptiles called plesiosaurs. Ammonites used the chambers in their shells to control buoyancy, much like the modern nautilus.


Ammonite fossils demonstrate that much of the central U.S. was an ancient ocean. They also remind us that the landscapes we know today are just the latest version of those reshaped over and over by the slow work of geologic time.



            [image: Map of North America overlaid with migration tracks from five bird species, showing long-distance seasonal movements.]
            
              Thousands of animals trace migration routes across the United States.
              Smithsonian/Esri/Movebank Data Repository, CC BY-NC
            
          

Unlikely pairing: Shorebirds and horseshoe crabs


Animals move. Some travel only short distances with the seasons, but others travel thousands of miles, crossing not only state lines, but countries, oceans and hemispheres. Animal migration routes might look chaotic on a map, but birds, whales, turtles and more forge these paths for specific reasons.



            [image: left panel: brown bird with white belly walks on bumpy ground with wave in background; right panel: horseshoe crab specimen from above and below]
            
              The ruddy turnstone shorebird times its mid-Atlantic stop with the beachside spawning of the horseshoe crab in Delaware Bay.
              L: G.Halpin/Pixabay. R: Phillip R. Lee, Smithsonian.
            
          

Timing is a key component of migration. Thanks to a critical refueling stop in Delaware Bay, the ruddy turnstone shorebird manages to migrate thousands of miles each year to its breeding grounds in the high Arctic. These East Coast migrants time their layover with the migration of horseshoe crabs, which come ashore to lay millions of nutrient-packed eggs on beaches. The turnstones gorge themselves on those eggs before continuing their journey north.


It is a strange and wonderful handoff between an ancient marine animal hauling itself out of the ocean and a weary shorebird bound for the Arctic. A single bay brings them together, illustrating how the many migration routes through these lands can hinge on key moments and places.



            [image: Topographic relief map of North America showing mountains, valleys, plains and other landforms.]
            
              The topography of North America ranges from broad coastal plains to rugged mountain systems. The ridges, valleys, streams and caves of the Appalachian Mountains create small pockets of habitat for many different plants and animals.
              Smithsonian/Esri/CEC/USGS, CC BY-NC
            
          

Salamander country


Topography is more than scenic landscapes. Everything from the flat coastal plains to the ridges, valleys and stream-cut mountainsides helps shape where animals can live and how biodiversity accumulates. 


The rugged terrain of the Appalachian Mountains creates cool, wet forests, shaded hollows, caves, ponds and streams. These habitats can differ from each other in elevation, temperature, moisture and water flow – and salamanders take note. More salamander species live in the Appalachian Mountains than anywhere else in the world. It can feel as though every other rock you turn over hides yet another species. 



            [image: A preserved salamander specimen with a long body, short legs and mottled brown markings.]
            
              A cave salamander from the Appalachian Mountains in Georgia.
              James Di Loreto, Smithsonian, CC BY-NC
            
          

The trio of Plethodon salamanders, the southern gray-cheeked, red-cheeked and red-legged salamanders, were once thought to be regional variations of the same species. But these salamanders live at varying elevations in different mountain ranges, and genetic sequencing confirmed that each was, in fact, its own species. Topography and shifting climates had broken up these populations into different habitats, allowing each to evolve into distinct species.



            [image: Map of North America divided into major drainage basins, showing how rivers and watersheds extend across state and national boundaries before draining toward different coasts.]
            
              North America’s watersheds cross state and national boundaries, linking distant rivers and landscapes through the flow of water.
              Smithsonian/Esri/CEC, CC BY-NC
            
          

Following the American shad


Chesapeake Bay is the largest estuary in the U.S., fed by a watershed connecting rivers and drainage basins that reach into six states and the District of Columbia. It’s home to more than 3,600 species, including oysters and blue crabs. But one fish in particular has become strongly intertwined with the lives and cultures of many people around the bay. 



            
            
              American shad move between the Atlantic Ocean and the freshwater rivers of the Chesapeake Bay watershed, a migration long tied to the Pamunkey Indian Tribe’s diet, culture and stewardship of nature.
              James Di Loreto & Tonda Phalen, Smithsonian, CC BY-NC
            
          

The American shad spends much of its adult life in the Atlantic Ocean but returns to the freshwater rivers in the upper reaches of the Chesapeake Bay to spawn. For more than 12,000 years, this herring’s spring migration has been part of Pamunkey Indian Tribe diet and culture. 


From 1918 to 2019, to mitigate declining populations of herring, the tribe ran a hatchery to “give back to the river.” The Pamunkey Tribe’s fishing rights date back to their 1677 treaty with the British Crown. Today, only the Pamunkey and citizens of other tribes in Virginia can legally fish for shad in this region. 


A single type of fish moving between salt and freshwater, tracing the paths of the watershed, has helped to shape centuries of diet, law, culture and stewardship, highlighting the many connections between nature and culture. 


Different ways to map the country


Pine cones, ammonites, shorebirds, salamanders and shad tell more than individual stories about particular places. Together, they point to older and larger patterns: varied forests, vanished seas, seasonal migrations, mountain habitats and rivers that harbor a fantastic diversity of life. 


State lines are one way to picture the U.S., but natural history provides another – one that shows the ancient and living connections running across the landscape.

The authors do not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and have disclosed no relevant affiliations beyond their academic appointment.
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NASA announces its Artemis III crew, which will test important equipment and systems in Earth orbit and is testing public opinion

theconversation.com · Margaret Landis, Assistant Professor of Earth and Space Exploration, Arizona State University

The Artemis III crew takes a photo during the crew announcement on June 9, 2026. From left: Andre Douglas, Luca Parmitano, Randy Bresnik, Frank Rubio. NASA/Robert MarkowitzOver the span of a few short months in 2026, NASA’s Artemis III mission lost its original purpose, but gained a crew and some controversy over its composition. 


In February 2026, as its predecessor Artemis II was experiencing launch delays, NASA announced the addition of a mission between Artemis II and the first Artemis lunar landing, originally set for Artemis III. This change meant Artemis III would no longer land at the lunar south pole.


The reason for the shift was concerns about safety. NASA wanted an extra mission to test out the technology the crew would later use for a lunar landing. The agency released the new Artemis III mission objectives in May 2026, and in June it announced the crew: Andre Douglas, Randy Bresnik and Frank Rubio from NASA, as well as Luca Parmitano from the European Space Agency. 


As planetary geologists, my colleagues and I are excited by this next phase of lunar exploration as humans get closer to the prospect of in-person fieldwork on the Moon again. Douglas’ work at the Johns Hopkins University Applied Physics Laboratory overlapped with spacecraft exploration programs some of my colleagues participated in as scientists. 


Crewed and robotic spaceflight communities are typically small, given the training required for careers in the related science, engineering or operations projects. Personnel overlap between crewed and robotic projects, like in Douglas’ case, is another point of pride within the space exploration community.


Artemis III is planned to launch in late 2027 at the earliest, with Artemis IV still slated to land on the Moon in 2028. 


A late 2027 launch would allow up to about 18 months of training together for this specific crew. Like any astronaut crew, the resume of each of these astronauts reads like a greatest hits list of science, technology, engineering and math, or STEM, training, including aviation in civilian and military contexts. Douglas, who has yet to fly in space, was an alternate for the Artemis II crew. 



            
            Artemis III will not land on the Moon, but it will test the capabilities of landing systems in Earth’s orbit.
          

Artemis program reshuffling


If the scheduling and numbering changes to the Artemis program seem confusing, it is because they are. Artemis III, when first announced, was slated to land on the Moon in 2024. Engineering readiness factors have caused much of this delay.


Artemis I, the first test of the current Orion crew vehicle in space, resulted in heat shield damage beyond initial expectations. 


The purpose of any heat shield is to be sure the extreme temperatures that objects hitting Earth’s atmosphere experience don’t harm the crew or cargo inside the vehicle. It is like a Styrofoam cup, except instead of preventing coffee that’s around 212 degrees Fahrenheit (100 degrees Celsius) from burning your hand, it deals with atmospheric reentry temperatures that can can reach 5,000 degrees F (2,760 degrees C). 


Instead of actual Styrofoam, Artemis missions use the material Avcoat, which slowly burns away, transferring heat away from the Orion crew capsule. The importance of heat shields to human crews has a significant and sad legacy: One of the two fatal Space Shuttle accidents was due to damage taken on the shuttle’s heat tiles, a different heat shield material than Artemis uses, during launch.




The Artemis II’s heat shield appears to have survived its passage through the Earth’s atmosphere better than Artemis I’s, though NASA has not yet released its final report. Officials cited the heat shield concerns as part of the need to add additional testing in space to the Artemis timeline.


For the Artemis program, NASA has contracted both SpaceX and Blue Origin to develop lunar landers. Neither of the SpaceX or Blue Origin landers have landed on the Moon with or without a crew, and Artemis III now is now partially focused on testing the interfaces between the Orion crew capsule, which transports the astronauts while in space, and the shortlisted lander systems.


The biggest proof of safety for any spaceflight system is working successfully in space. The delays and reshuffling in the Artemis program reflect the complex nature of engineering in challenging environments. 


A savvy observer may point out that NASA has landed humans on the Moon before, and that is fair. However, Apollo 17’s crew left the Moon in the year when Don McLean’s “American Pie” topped the U.S. Billboard music charts and the Senate passed the Equal Rights Amendment.


People have not been back since, so getting back up to speed will first take some careful and measured steps.


Crew selection controversy


The Artemis program started in 2019 with the initial announcement that it would land the next man and first woman on the Moon. 


Firsts are an important part of the competitive nature of aviation and exploration. The Artemis program branding from NASA itself has included gender as a factor since its inception, with its goal of putting the first woman on the Moon. 


Artemis III’s all-man crew has faced some backlash on social media, requiring NASA Administrator Jared Isaacman to post a response statement on various platforms. Today, the NASA Artemis program homepage no longer includes any reference to the first woman on the Moon. 


If astronaut selection was purely random, the odds of a four-person, all-male crew would be about 10%, when taking into account the current reported gender breakdown of the active NASA astronaut corps: 15 women and 21 men. A critical assumption in that calculation is assuming complete randomness, but no workplace team assignment would actually be random. Isaacman’s statement notes that no political appointees participated in this process. 


U.S. assignments for International Space Station, or ISS, crews are typically closer to the gender breakdown of the NASA astronaut corps. The ISS has been continuously occupied for most of the 21st century, and demographic studies using public data are underway to understand the ISS as a workplace.


Factors affecting crew selection


Professional astronauts of any kind are extraordinarily capable. However, access to training opportunities for STEM skills and aviation, as well as employment in those fields, is challenging. 


Groups like the American Physical Society track the demographic disparities in STEM education at the both undergraduate and graduate levels. The society’s 2022 data shows that women, for example, only account for about 1 in 4 physics undergraduate degrees earned in the United States. Efforts are underway by various organizations to close these participation gaps in science and aviation. 


Human spaceflight programs often draw strongly from the pool of pilots in the country. The first American woman received a pilot’s license in 1911, the same year as the first American men; the first American man flew in space in 1961, and the first American woman not until 1983. The Mercury, Gemini and Apollo programs did not consider women candidates, though the Mercury 13 effort, not led by NASA, showed that women could pass similar training tests to the official Mercury astronauts. 




Ed Dwight was selected by John F. Kennedy and trained to be the first African American astronaut in 1961, but he did not fly in space until 2024, aboard a private Blue Origin flight alongside William Shatner. 


Retired astronaut Mike Mullane described in his memoir “Riding Rockets” that George Abbey, in charge of assigning astronauts to flights during the Space Shuttle era, made decisions that seemed to indicate favoritism.  


The public obviously cannot know every factor that went into the Artemis III crew decision, and to the astronauts themselves, flight assignments are part of their workplace life, like getting grouped together for projects are at our own jobs. However, no endeavor, including sending spacecraft and people into orbit and beyond, has been totally independent from the biases and beliefs of the people shaping that effort. 


Human spaceflight often expands beyond purely technical or scientific endeavors into ones of national pride and importance. The reactions to the Artemis III crew span the external politics at play in 2026, though every space geek, myself included, hopes for a safe and successful return of the Artemis III crew to Earth.

Margaret Landis receives funding from NASA Science Mission Directorate grant programs as part of her work at Arizona State University. Dr. Landis is also a member of the Planetary Society, a non-partisan space advocacy and education organization.  


Original: https://theconversation.com/nasa-announces-its-artemis-iii-crew-which-will-test-important-equipment-and-systems-in-earth-orbit-and-is-testing-public-opinion-284925



09

Quartz countertops are driving a public health crisis in the US – 2 occupational health experts explain the surge of lung transplants and lawsuits

theconversation.com · David Michaels, Professor of Public Health, George Washington University · Robert Harrison, Senior Attending Physician in Occupational Health, University of California, San Francisco

Engineered stone, also called quartz, has become the most popular material for kitchen countertops. Guillermo Spelucin Runciman/iStock/Getty Images PlusIf you walk into a Costco, Home Depot or Lowe’s and order a countertop for your kitchen renovation, the store will likely contract with a local fabrication shop, instructing them to make one from a material called engineered stone. 


Often marketed as “quartz,” engineered stone is a synthetic product that contains up to 95% finely ground quartz mixed with polyester resins and pigments. The ease with which consumers can order it obscures the fact that workers who cut, grind and polish these kitchen countertops risk developing a terrible disease that destroys their lungs. 


In California alone, more than 550 workers have been diagnosed with silicosis caused by this engineered stone – a deadly disease that is totally preventable and for which there is no cure. At least 100 of these California workers have undergone or are awaiting a lung transplant, a complicated procedure that extends life but does not provide a long-term cure. At least 30 have died between 2019 and 2026. 


We are an epidemiologist and a physician, both specializing in work-related diseases, who have studied the dangers of working with this material. We believe that the surge in silicosis cases is a public health emergency. But the trend is almost invisible outside of California because most states don’t yet track the incidence of the disease.


A fashionable but dangerous material


Engineered stone, introduced just a few decades ago, has become the most popular choice for kitchen countertops. It is more durable but often less expensive than marble.


When workers cut, grind and polish these engineered stone countertops for a home, billions of very small crystalline silica particles coated with resins and pigments are released. The workers inhale these particles, and many develop a severe and rapidly progressive form of silicosis.


Like asbestos, silica causes both respiratory disease and lung cancer. The fabrication workers affected are young – the median age of the California workers is 46 and the median age at death is 52. If they stop working with silica and manage to live a few additional decades, they are more likely to develop lung cancer, kidney disease and various autoimmune diseases than people with no exposure. 



            [image: Worker wearing dust mask and grinding a slab of engineered stone.]
            
              Fabrication workers who grind and polish countertops made of quartz inhale crystalline silica particles that cause silicosis.
              Earl Dotter, CC BY
            
          

An estimated 100,000 workers are employed in countertop fabrication shops in the U.S., and studies suggest that 20% or more of exposed workers develop silicosis. Treating it can cost millions of dollars per person. Most of the medical costs are paid by Medicaid and other public assistance programs funded by American taxpayers.


Unfortunately, many fabrication workers don’t have access to healthcare – let alone specialists trained to diagnose and treat silicosis.


Many big-box stores promote quartz over similar but much safer countertops manufactured from crushed glass; these are made from amorphous silica, which is much less toxic than crystalline silica. Consumers are generally not aware of the availability of this alternative. 


Ikea stopped selling engineered stone countertops in 2025. Home Depot, Lowe’s and Costco are still selling crystalline silica products as of June 2026.


Rising cases, emerging lawsuits


In 2016, during the period one of us (David Michaels) served as the assistant secretary of labor for the Occupational Safety and Health Administration, or OSHA, the agency reduced the allowable level of workplace exposure to airborne silica dust. 


Complying with the federal OSHA standard is not enough to protect workers from the extreme toxic effects of engineered stone. 


In 2019, after the Centers for Disease Control and Prevention reported 18 cases of silicosis from working with engineered stone across California, Colorado, Texas and Washington, epidemiologists in California began tracking the disease among fabrication shopworkers. Each year since, the number of cases was higher than the last. It is clear that as long as crystalline silica-containing engineered stone is used to fabricate kitchen countertops, hundreds of young workers will be diagnosed with silicosis every year.


In the U.S., cases of silicosis have been reported in several other states, including Massachusetts, Illinois, New York, Florida, Utah, Washington, New Mexico and Colorado. But since most fabrication workers are not tested for silicosis in the U.S., thousands more undiagnosed workers are undoubtedly suffering with it.


Now, hundreds of sick workers across the U.S. are suing manufacturers and distributors of these deadly countertops, as well as the big-box stores that sell them. Some of the early cases were settled out of court. In 2024, in the first case that went to trial, a 36-year-old worker with silicosis who underwent double lung transplantation while on life support was awarded US$52 million.


A growing global epidemic


Outbreaks of silicosis have followed the introduction of engineered stone countertop production across the globe. 


Caesarstone, an Israeli company, was one of the first to market it. Between 1997 and 2010, 25 Israeli workers who had worked with its products were referred for lung transplants. 


Engineered stone silicosis was next diagnosed in Spain, with 5,900 cases reported between 2007 and 2024. In 2023, the owner of a Spanish company called Cosentino admitted to covering up the dangers from working with the material and received a six-month suspended prison sentence for five counts of serious injury due to gross negligence, according to press reports. 


As sales of the new product grew globally, cases of silicosis among countertop fabrication workers appeared in the United States in 2014, Australia in 2015, and more recently in Great Britain, China and Taiwan. 



            
            Cases of silicosis are growing worldwide as use of engineered stone increases.
          

In May 2026, responding to the silicosis deaths of young workers, Britain issued new guidance banning dry cutting of engineered stone products, and announced plans to inspect 1,000 fabrication shops.


In Australia, public health officials began strengthening workplace protection requirements in 2021. When those steps were found to be inadequately effective in controlling exposure to the deadly dust, the national government banned the importation and use of engineered stone products containing more than 1% crystalline silica. 


To continue to sell their product in Australia, many manufacturers, including Caesarstone and Cosentino, now market slabs that are made from crushed glass rather than quartz.


Stopping engineered stone silicosis in the US


In 2024, California’s OSHA adopted a workplace standard stronger than the existing federal rules. However, enforcement – both statewide and nationally – is disastrously underresourced. Federal OSHA has enough inspectors to visit every workplace only once every 191 years.


Further, since employers claim that many of these countertop workers are independent contractors, their workplaces are not under OSHA’s jurisdiction.


Following Australia’s example, California’s OSHA has started emergency rulemaking to prohibit the fabrication and installation of engineered stone products that contain more than 1% crystalline silica. The countertop manufacturers are pushing back by promoting national legislation that would ban all lawsuits, allowing them to market engineered stone without incurring any liability.


Until manufacturers stop manufacturing and retailers follow Ikea’s lead and stop selling engineered stone countertops containing crystalline silica in the U.S., thousands of workers will continue to be exposed to deadly dust, and far too many will develop preventable silicosis or cancer.

David Michaels receives funding from the McElhattan Foundation
Robert Harrison does not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and has disclosed no relevant affiliations beyond their academic appointment.


Original: https://theconversation.com/quartz-countertops-are-driving-a-public-health-crisis-in-the-us-2-occupational-health-experts-explain-the-surge-of-lung-transplants-and-lawsuits-284888
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First new US sunscreen ingredient since 1999 approved by FDA – a skin scientist explains how bemotrizinol works

theconversation.com · Guy German, Associate Professor of Biomedical Engineering, Binghamton University, State University of New York

Chemical sunscreens have come a long way since they were first developed in 1891. mihailomilovanovic/iStock via Getty Images PlusAs summer in the U.S. heats up, people become more diligent about protecting their skin from the Sun. Another option for doing so will soon be available.  


On June 9, 2026, the U.S. Food and Drug Administration approved the first new sunscreen ingredient to be permitted for over-the-counter consumer use in the U.S. since 1999 – a chemical called bemotrizinol.


Bemotrizinol isn’t new – consumers in Europe and Asia have used it for decades. Some are hailing its long-overdue approval and arrival onto the U.S. sunscreen scene. 


I am a biomedical engineer studying skin science – including the damaging effects of the Sun’s rays. To understand what bemotrizinol does and how it fits in with products already available to consumers in the U.S., let’s take a tour of the physics of sunlight and sunscreens.


A short primer on sunlight


Our planet is irradiated by a yellow dwarf star 93,000,000 miles away that we fondly call the Sun. It radiates light from its surface at a temperature of about 10,000 degrees Fahrenheit. 


The Earth’s atmosphere blocks most of the Sun’s radiation. Of the rays that get through, about half consist of infrared light – which gives you that warm feeling you feel on a sunny day – and 40% visible light, which you are probably familiar with as daylight.


About 10% of those rays are ultraviolet, or UV, light. UV light has the shortest wavelengths of the three types. That makes it the most dangerous – it’s invisible and can damage living tissue. 


Ultraviolet damage


Physicists further categorize solar UV light into several types, based on the wavelength, which is measured in nanometers. About 95% of it is UVA (315-400 nm) and 5% is UVB (280-315 nm). Sunscreens need to be able to block those rays from penetrating the skin.


The sun also emits two other types of UV light – UVC (200-280 nm) and vacuum UV (100-200 nm) – but these are stopped by the atmosphere, so sunscreens do not typically need to be able to block them.



            [image: A graphic depiction of UVA and UVB rays penetrating the skin and their deflection with sunscreen.]
            
              Scientists previously thought that only UVB rays were dangerous because they cause sunburns, but UVA can also damage the skin.
              m.malinika/iStock via Getty Images Plus
            
          

Scientists used to think only UVB was harmful because UVB rays cause sunburns. But today, researchers know both types of UV can damage the skin.


UVB, with its shorter wavelength, has more energy, but UVA can penetrate the skin more deeply. And all UV can degrade the integrity of your skin, damage the structure of your DNA and cause skin cancer. 


The only natural safeguard your body has against UV light is a microscopically thin layer of a pigment called melanin in your epidermis. The skin produces more melanin when exposed to the sun – that’s what tanning is. 


This extra melanin does protect the skin, but not fully. That’s why protecting your skin with sunscreen is so important.


Sunscreens old and new


Sunscreens come in two different forms – mineral and chemical. 


The first chemical sunscreen, developed in 1891, was an ointment made from quinine – a plant-derived compound that makes tonic water bitter. 


Chemical sunscreens cover the skin in a transparent coating, acting like a solar sponge. They absorb UV photons and undergo a harmless chemical reaction, then dissipate the energy as heat. Bemotrizinol falls into this category. 


Mineral sunscreens such as zinc or titanium oxide ward off the Sun’s rays by forming a protective film that also absorbs most UV light, but reflects some of it. Unlike chemical sunscreens, the film absorbs the light naturally, without a chemical reaction – which is why they are often visible as a white film on the skin. 



            
            Bemotrizinol has some benefits over sunscreens already sold in the U.S.
          

Chemical sunscreens that have been available in the U.S until now combine ingredients like avobenzone, the most widely used UVA filter, with UVB filters such as octinoxate, octocrylene octisalate and homosalate. Working together, these substances protect the skin against the broad spectrum of ultraviolet rays. 


These sunscreens are only effective for a short time because they are degraded by the chemical reactions they undergo, which means they must be frequently re-applied.


Another important element of sunscreen – whether mineral or chemical – is its Sun Protection Factor, or SPF. This number tells you how well a sunscreen prevents your skin from burning – in other words, what amount of UVB rays it absorbs.


An SPF of 2 would mean a sunscreen cuts your exposure to UVB rays in half, filtering out 50% of those rays. An SPF of 30 means the sunscreen lets just 1/30 of the rays penetrate your skin - which is 3.3%. So it blocks about 97% of the UVB rays.


Dermatologists generally recommend using a sunscreen with an SPF of at least 30.


Benefits of bemotrizonol


Bemotrizinol, while new to the U.S., isn’t a new compound. European regulators approved it in 2000. Chances are, if you brought back sunscreen from a vacation in Mexico, Europe, Canada or South Korea, you may even have some laying around your house. 


One benefit of bemotrizinol is its ability to filter both UVA and UVB rays, so it doesn’t have to be mixed with other products to do the job. 


It has some other beneficial features as well. First, its molecules prefer to sit on the surface of the skin rather than being more readily absorbed into the bloodstream, which can occur for some formulations. 


Such absorption has raised concerns that sunscreens might be harmful – though this has not been demonstrated in people, it may discourage some people from using it.


Bemotrizinol also does not degrade as readily in the sun than other chemical sunscreen products. That photostability means it can last for four to eight hours, rather than having to be applied every two hours or so. 


Regardless of the type, as a skin scientist I can say with certainty that any sunscreen is better than none. Your skin does an excellent job protecting you from the world outside – so make sure you protect it in return.

Guy German receives funding for fundamental science research from Industry and the National Science Foundation. 


Original: https://theconversation.com/first-new-us-sunscreen-ingredient-since-1999-approved-by-fda-a-skin-scientist-explains-how-bemotrizinol-works-285044
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