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Ancient forests took 100,000 years to recover from the last global warming period similar to today – Wyoming fossils reveal what happened

theconversation.com · Regan E. Dunn, Associate Curator at La Brea Tar Pits and Museum; Adjunct Professor of Earth Sciences, USC Dornsife College of Letters, Arts and Sciences

Fifty-six million years ago, Earth’s forests reached a tipping point. They had grown dense, lush canopies at the start of one of Earth’s most intense episodes of greenhouse warming. But those canopies began to thin.


As global temperatures rose by as much as 11 degrees Fahrenheit (6 degrees Celsius), heat and drought put stress on the forests, killing large numbers of trees. Forest canopies opened, exposing the ground to more sunlight and altering the movement of water through the landscape. 


In southern Wyoming, ferns briefly flourished where relatives of elms, walnuts, dawn redwood and avocado trees once thrived. Then palms and other warmth-loving plants spread northward.


In a new study in the journal Science, my colleagues and I show how those Wyoming forests lost 60% of their canopy during this period, known as the Paleocene-Eocene Thermal Maximum, or PETM, and how it took them well over 100,000 years to recover.



            [image: Three scientists work on an outcropping overlooking an expanse of forest.]
            
              Two authors of the new study, Marieke Dechesne, left, and Ellen Currano, standing at center, collect fossils from a sand channel in rocks in Wyoming dated to the Paleocene-Eocene Thermal Maximum.
              Regan Dunn
            
          

The PETM was Earth’s closest natural analog to the warming the world is experiencing today, although humans are releasing carbon dioxide roughly 10 times faster than the planet’s natural processes did then.


Understanding what happened to the forests may help humanity recognize similar thresholds before the planet crosses them again.


Reading the forest from fossil leaves


As paleobotanists, my colleagues and I use plant fossils to identify which species once lived in a place. We wanted to answer a harder question: What did the forest itself look like and how did it change?


The structure of a forest – and importantly its canopy – controls the amount of light that reaches the forest floor, the temperature, water habitat and amount of carbon the forest can store, making it one of the clearest indicators of ecosystem function.


But how do you measure the density of a forest that disappeared 56 million years ago?





Ecologists measure canopy density using what’s known as leaf area index. Dense forests with multiple layers of leaves intercepting sunlight have a high leaf area index score, while open forests that allow more light to reach the forest floor have a lower score. Because the forest canopy influences shade, temperature, water loss and photosynthesis, the index provides a powerful measure of forest function.


Our clues to the density of forest canopies millions of years ago came from microscopic plant cuticles – the thin, waxy outer skin of leaves that can survive for millions of years in organic-rich sediments.


You can still see the shapes of epidermal cells in these fossil leaf fragments, and that’s important.


The cell shape reflects the amount of sunlight the leaf received while growing. Leaves that grow in shade develop longer, more elongated cells as they stretch out seeking sunlight. Those exposed to more sun develop shorter, rounder ones.



            [image: Images show the denser canopy cover with elongated cells than with rounded cells in leaves.]
            
              Images on the left illustrate the amount of canopy cover that a creature on the ground likely would have seen looking up toward the sky. Each example is connected to the shape of its fossil cuticle cells on the right. The more open the canopy, the rounder the cells.
              R. Dunn, et al., 2026
            
          

We turned that relationship into a tool for reconstructing ancient forests. To calibrate it, we collected soils from forests across Central and South America spanning a wide range of canopy densities. Each handful of soil contains cuticles shed by many different plants across the canopy, reflecting the structure of the forest as a whole.



            [image: Four images show the differences between elongated and rounded cells in leaves.]
            
              Two sets of magnified leaf cuticle cells: Fresh leaves are on the left and fossil leaves are on the right. Comparing the two sets shows the difference between the more elongated cells in the top set, which had more canopy cover, and rounder cells, suggesting more sun exposure, in the bottom set.
              R. Dunn, et al., 2026
            
          

The fossil record preserves this same fragmented leaf litter. Comparing the shapes of thousands of epidermal cells with the leaf area index we measured revealed a remarkably strong relationship: The more elongated the cells, the denser the forest canopy above them.


That relationship allowed us to reconstruct the structure of Wyoming’s forests millions of years ago and show how they changed over time.


When forests reach their limits


One of the most surprising discoveries was that the forests did not enter the Paleocene-Eocene Thermal Maximum in decline.


Just before rapid warming began, the forest canopies reached their greatest density in hundreds of thousands of years, likely reflecting favorable growing conditions as atmospheric carbon dioxide began to increase. A leading theory for the source of that carbon dioxide involves volcanic eruptions.


That flourishing forest did not last, however. As temperatures climbed, heat and drought overwhelmed the benefits of higher carbon dioxide levels. The canopy rapidly thinned as trees died, and it remained much thinner for over 100,000 years.



            [image: Two charts show how tree canopy declined, while palms expanded, then palms shrunk as the canopy grew again.]
            
              Tree canopy is often measured using leaf area index. This chart of the Paleocene–Eocene Thermal Maximum, 56 million years ago, shows how the canopy cover shrank as temperatures rose, with the timeline starting with the oldest period at the bottom. The bars on the right show the percentage of different types of plants in forests in Wyoming as the mix changed with the canopy cover, based on fossilized pollen and other palynomorphs.
              R. Dunn, et al., 2026
            
          

The forests functioned very differently in this diminished state, and that affected the surrounding environment. Ancient soils gave way to coarser river deposits, suggesting that the loss of canopy altered how water and sediment moved through the basin.


The changing climate changed the forest, and the forest changed the landscape.


Lessons for today


This sequence carries an important lesson for today.


Higher carbon dioxide levels like the world is experiencing now can stimulate plant growth, but only while temperatures and water remain within the limits that trees can tolerate.


Beyond those limits, heat, drought, insects, pathogens and wildfire can overwhelm any fertilization effect that would boost growth.


Around the world, many forests are already showing signs of diminishing as temperatures rise, in addition to deforestation for timber, crops and rangeland that further reduce their resilience.


Forests recovered, but it took over 100,000 years


The story of the ancient forests of 56 million years ago does not end with collapse.


Over time, the increased breaking down of rocks in the warmer climate, known as weathering, gradually pulled carbon from the air, storing it in marine sediments. That allowed the climate to cool and water to become more available. 


Forest canopies recovered, eventually becoming even denser than before the warming began. As the forests expanded, they likely restored their ability to stabilize soils, regulate the water cycle and draw carbon from the atmosphere, helping reduce the greenhouse effect and boost the planet’s long-term recovery.



            [image: Two scientists in hard hats, with heavy machinery in the background. One scientists is separating part of a long cylinder of mud and sediment.]
            
              Study authors Regan Dunn and Ellen Currano work on a sediment core extracted from Wyoming’s Hanna Basin by colleagues with the U.S. Geological Survey. Cores like this capture layers of fossil pollen and leaf material going back in time, revealing how environments changed.
              Regan Dunn
            
          

Our study shows that carbon dioxide emissions have pushed forests beyond their physiological limits before, triggering changes that ripple from vegetation to rivers and across entire landscapes. It also shows that forests are remarkably resilient when given time to recover, but what counts as time is far longer than a human lifespan – it requires thousands of generations.


Today, human-caused carbon emissions and warming are unfolding vastly faster than during the PETM. The fossil record reminds us that forests can recover, but only if humanity avoids pushing them beyond thresholds from which recovery takes tens of thousands of years.

Regan E. Dunn 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/ancient-forests-took-100-000-years-to-recover-from-the-last-global-warming-period-similar-to-today-wyoming-fossils-reveal-what-happened-289462
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Controlling wild pigs can work if it’s a group effort

theconversation.com · Chris Boyer, Professor and Department Head, Agricultural and Resource Economics, University of Tennessee · Aaron Smith, Professor of Agricultural and Resource Economics, University of Tennessee · Eunchun Park, Assistant Professor of Agricultural Economics and Agribusiness, University of Arkansas

Feral swine are found in at least 35 states in the U.S. CRobertson/iStock/Getty Images PlusThe federal government is injecting millions of dollars into efforts to combat feral hogs – and it’s considering spending even more in the coming years. The problem has grown for decades, but our research has found that a recently revived federal effort offers the potential for bringing the hogs under control.


Feral swine roam in 35 states, according to the U.S. Department of Agriculture. The most recent population figures, from 2016, estimated that 7 million feral pigs were loose in the nation then. That number may be much higher today: Feral hogs breed year-round and each year can produce up to two litters of four to 12 piglets per litter. Feral hog populations have been estimated to be able to double in just four months.


The U.S. Department of Agriculture estimates that wild pigs do between US$2.5 billion and $3.4 billion in property damage each year. At least $800 million of that is destruction of crops.


Beyond crops, feral hogs spread disease to livestock, damage farm infrastructure such as fences and roads needed for agricultural production, destroy recreational parks and cause extensive environmental damage to wildlife habitats, water quality and plant ecosystems.


They’re hard to control because feral hogs roam across large areas of privately owned land. If neighboring landowners don’t work together, the hogs just move rather than being killed or contained. Basic economic theory says landowners would wait for others to spend the time, money and energy to control hogs – which means nobody does, and the problems grow. 



            [image: A pile of turned-up mud and dirt in the foreground, with grasses and shrubs in the background.]
            
              Feral hogs can tear up vegetation, disturb the soil and otherwise damage land and property.
              AP Photo/Gerald Herbert
            
          

An initial test


In the 2018 Farm Bill, a major piece of legislation covering wide areas of agricultural policy, Congress agreed to spend $75 million to encourage private landowners to step up together to kill feral hogs.


That program was active in selected counties in 10 hog-plagued states: Alabama, Arkansas, Florida, Georgia, Louisiana, Mississippi, North Carolina, Oklahoma, South Carolina and Texas. Starting in 2020, the U.S. Department of Agriculture funded private landowners’ purchases of trapping equipment, on-farm trapping efforts and restoration of land the hogs had damaged.


Originally slated to end in 2023, the program was given $105 million more to spend through 2029 in the major budget and immigration package Congress passed in July 2025. Through Sept. 21, 2026, the government is accepting grant applications for the first $35 million allocation from that money.


The Farm Bill that has passed the House and is awaiting debate in the Senate would increase that funding by $150 million and extend the effort through 2031.


A useful question, before spending all that money, is how effective the first test of the program was.



            [image: The shadow of a helicopter looms over several hogs traversing grassland.]
            
              Hunting feral hogs from helicopters is just one way people have sought to control their spread and damage.
              AP Photo/Eric Gay
            
          

Reducing hogs’ damage to cornfields


Our research team of agricultural economists at the University of Tennessee and the University of Arkansas set out to examine the program’s performance.


We used federal data on crop insurance claims to compare crop damage in counties where the program was active against counties where it was not, both before and after the federal trial began. 


Not all the counties reported crop damage from wildlife. Among those that did, counties where the program wasn’t operating had crop insurance claims for wildlife damage to corn that averaged 70 acres (17.5 hectares) per policy. 


In counties where hog eradication efforts were coordinated, however, the average claim for cornfield acres damaged from wildlife declined to 10 acres per policy. That is a statistically significant result – and given the scale of corn production across the study region, it represents a meaningful reduction in losses.


When comparing crop insurance claims for soybeans, wheat, cotton and peanuts, however, we found no difference between counties with active hog control efforts and those without.


A way forward


Corn is reportedly the crop most commonly damaged by feral swine. That could help explain why we found cornfields to have the only statistically significant reduction in damage.


More generally, the program’s effectiveness may have been more limited because it launched during the COVID-19 pandemic, which restricted the community meetings and public outreach that could have boosted landowner participation. Also, the fact that it was a pilot effort may have made people reluctant to commit, fearing the program might disappear in a few years.


It is likely our study underestimates the benefits of the program. Some farmers have crop damage that is not severe enough to warrant an insurance claim, so those numbers are excluded from our analysis. And our study did not evaluate any potential changes in noncrop damage from feral hogs, such as to property, livestock, recreational parks and the environment in general.


Our research indicates the hog control program can be effective and offers several ideas for improving it, both over time and with more funding. For instance, if the efforts focused specifically on corn-producing counties, it might yield more success per dollar invested. And expanding participation through additional outreach efforts could mean more hogs are caught or killed across a wider area, amplifying the return further.


Feral hogs will be nearly impossible to eradicate completely, and the damage they cause isn’t going away either. The data suggests that with the right design and sustained investment, the federal government has a program that can make a real difference for America’s farmers.

Aaron Smith receives funding from USDA. 
Chris Boyer and Eunchun Park 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.


Original: https://theconversation.com/controlling-wild-pigs-can-work-if-its-a-group-effort-289019
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Teens are turning to AI chatbots for emotional support – here’s how to keep kids safe

theconversation.com · Phoebe S. Moore, Associate Professor of Psychiatry and Behavioral Sciences, UMass Chan Medical School · Megan Kelly, Professor of Psychiatry, UMass Chan Medical School · Yael Dvir, Professor of Psychiatry and Behavioral Sciences, UMass Chan Medical School

Chatbots were designed to emulate empathy, but not to provide meaningful mental health support. Chebotkevich/iStock via Getty Images PlusIt’s 2 a.m., and a teenage girl, worrying about a friend issue, lies awake. Rather than wake her parents, she picks up her phone, opens an AI app and types, “I’m so stressed out, I can’t sleep.” 


A reply arrives swiftly: “I’m sorry you’re dealing with this. Want to tell me a bit about what is stressing you?” The conversation unfolds, and 20 minutes later she is calmer and able to sleep. The supportive voice that calmed her? A large language model, or LLM, chatbot.


While this is a hypothetical scenario, it represents a very common pattern of artificial intelligence use by teens.


Many teens are turning to AI chatbots, which are designed to simulate empathy and maintain human engagement, for companionship, emotional support and mental health advice. Research shows that this is increasingly common, with 72% of teens having interacted with AI companion chatbots, and 13% to 20% having sought support through AI for emotional concerns in a two-month period in 2025.


In another recent study, 63% of the teens and young adults who used an AI chatbot for mental health advice had not disclosed it to anyone.


As clinical psychologists and a child psychiatrist who work with adolescents, we’ve seen this shift firsthand. 


In 2025 we published guidelines for clinicians on how to address teen chatbot use safety, and we’re now working to help parents and other trusted adults do the same.


Why teens are vulnerable


Unlike social media platforms, which connect teens with peers, AI chatbots such as ChatGPT, Claude and Gemini function as simulated conversation partners and companions, offering on-demand responses that can feel supportive and engaging. While a small number of purpose-built therapeutic chatbots have been studied in controlled settings, most teens are using general-purpose tools that were never designed or validated for mental health support. This includes stand-alone platforms such as ChatGPT and chatbots built into apps that teens already use, such as Snapchat’s My AI.


These chatbots are everywhere, highly accessible and difficult for teens to avoid. Teens often describe chatbot interactions as emotionally meaningful or supportive, sometimes even preferring chatbot conversations to talking with friends. 


Teens, still forming their sense of self and often craving social validation, may be especially prone to experiencing these simulated relationships as real. This trend is happening in real time, and a pressing question is how to guide teens to use chatbots safely.


Mental health-focused chatbots vs. general ones


There is evidence that some therapeutic AI chatbots can help adults with mild symptoms when used alongside professional mental health support. Woebot, for example, a fully automated cognitive behavioral therapy-based chatbot, reduced depressive symptoms in college students after two weeks of use. Some early evidence shows potential for helpfulness for younger teens as well.


But these are specialized tools tested in research studies — not the general-purpose chatbots like ChatGPT that most teens actually use. These systems typically lack effective crisis protocols or pathways to escalate care when someone is in danger. 


A November 2025 Common Sense Media report rated general-purpose chatbots as unacceptably risky for teen mental health support.



            
            Chatbots may not recognize signs of self-harm or suicidal thoughts as a person would.
          

Navigating the benefits and risks


General-purpose chatbots can generate inaccurate or misleading advice that is presented with high confidence. For some users, this can create confusion or reinforce unhealthy beliefs. 


Adolescents, especially those experiencing loneliness, anxiety or social-communication challenges, may form strong attachments and turn to chatbots in place of human connection. This can, in turn, distort their expectations of real relationships.


Most concerning is how these systems handle thoughts that pose real risk to teens, including thoughts of risky social behaviors, self-harm or even suicide. 


Studies of chatbot performance in detecting and responding to thoughts of suicide, by both therapeutic and general-purpose chatbots, show inadequate response. Even when the chatbots offer resources like the 988 Suicide and Crisis Lifeline, a national crisis line, conversations with concerning content are often permitted to continue without a hard stop. 


The safety of the interactions tends to degrade over the course of long conversations. So 2 a.m. ruminations can become even riskier interactions at 3 a.m. as chatbot responses become more chaotic and less subject to safety guardrails.  


Lawsuits filed and settled in 2025-26 have alleged that interactions with language models such as ChatGPT led to teen suicidal behavior and tragic losses, highlighting that commercial chatbots lack effective guardrails and crisis protocols.


Given these concerns, some chatbot programs have instituted restrictions. Character.ai, for instance, recently banned open-ended chat for users under 18. The app now requires age verification and allows parents to opt in to receive notifications.


However, many options exist for teens to still experience open-ended chats with AI, and teens often bypass safety-oriented restrictions online.



            [image: A boy looking down at a phone, with cartoonish chat icons on top of the phone.]
            
              Chatbot safeguards tend to go down as teens converse with them longer.
              Fabio Principe/iStock via Getty Images
            
          

Red flags to watch for


Parents and other trusted adults can be on the lookout for teens’ problematic behaviors, such as:



	Spending increasing amounts of time chatting with AI companions.


	Reducing time and effort in relationships with family, friends, teachers and others.


	Showing distress or irritability when chatbot access is limited.


	Reaching for chatbot interactions rather than human supports in moments of emotional distress or crisis.





These patterns mirror problematic social media use by teens – a trajectory that offers a cautionary lesson. 


Broad acknowledgment of social media’s risk came only after harms became entrenched; in 2023 the U.S. surgeon general warned that social media poses a “profound risk of harm” to youth mental health. 


In our assessment, chatbots pose a comparable risk, and early awareness is crucial.


How parents and trusted adults can help


The most powerful step is straightforward: Talk with teens about their chatbot use. 


Approaching teens with curiosity and nonjudgment is helpful. 


It makes sense to assume a teen is using a chatbot, because this is most likely the case. Rather than a closed-ended question like “Do you talk to chatbots?” which some teens may perceive as judgmental, adults can begin with open-ended questions like “When you use chatbots like ChatGPT, what do you talk about?”  


Additional detail can be gathered from questions like “Has anything ever felt uncomfortable, confusing or surprising?” or “How do you use chatbots or AI companions when you are feeling upset or overwhelmed?”


Many teens can feel relieved that parents are willing to discuss this openly, rather than dismissing or banning it outright. Parents can use what they learn in these conversations to provide guidance.


Setting boundaries for safe use


As families set boundaries around screen time and social media, they can include chatbot use as well. Time limits, particularly late at night when teens may be more emotionally vulnerable, can be helpful. Parents and teens should come to clear agreements about when chatbots should not be used, particularly during moments of crisis or high distress. 


It can be useful to review how to access human supports, such as a trusted friend, a parent, a school counselor or the 988 Suicide & Crisis Lifeline. You can also research alternative emotional-regulation techniques, such as journaling, distraction, grounding and breathing techniques.


Regular check-ins about how chatbot use is going and whether concerns are coming up can keep information flowing and improve safety. The goal isn’t necessarily to eliminate chatbot use but to set thoughtful boundaries that protect connection with real people and reduce the probability of unsafe interactions.



            [image: A middle-aged woman with a serious expression sits on a bed talking with a young boy.]
            
              Parents talking with their kids about chatbot use can help ensure safer interactions.
              Lock Stock/DigitalVision via Getty Images
            
          

Key points for AI literacy


Our clinical guidelines emphasize helping teens understand what chatbots are and aren’t. Parents can reinforce this as well. 


Important topics to discuss with teens include:



	Chatbots don’t “know” people; in interactions, they are predicting responses based on patterns in the chat. Therefore, any sense of understanding, connection or empathy – however convincing – is simulated, not real.


	Chatbots can make mistakes or entirely make things up – called “hallucinations” in the AI field – while showing great confidence in these inaccuracies.


	Chatbots are “tuned” by their creators to be agreeable and they tend to tell people what they want to hear, which can make their outputs less trustworthy or less useful in real-life contexts. 


	Chats with chatbots are not private or privileged, and conversations may be stored, used to train future models, reviewed by humans or surfaced in a data breach. 





Talking openly about these limitations helps teens engage more critically and safely.




Open lines of communication


Research is only beginning to emerge around how AI chatbot interactions specifically affect adolescent mental health, but the emerging concerns are real and important.


While chatbot interactions are increasingly difficult for teens to avoid, supporting teens toward safer use is possible. The time to talk with teens is now, and these conversations can protect their safety and deepen their human connections.


If you or someone you know is in crisis and are based in the U.S., call the 988 Suicide & Crisis Lifeline to speak with a trained listener, or text HELLO to 741741. Both services are free, available 24/7 and confidential. If you are a reader from outside the U.S., please use a helpline like the one above or speak to a healthcare professional.

Phoebe S. Moore has, in the past, received funding from the National Institutes of Health, the Implementation Science and Practice Advances Research Center at UMASS Chan Medical School, the SHINE Initiative, and Stanford University. She has served as a consultant to Human Systems, Inc., d/b/a Matter and Space, a startup that uses AI chatbots as tutors and
wellness facilitators for adult learners.
Megan Kelly receives royalties from New Harbinger Publications for a book on Acceptance and Commitment Therapy. She has received research grants from the U.S. Department of Veterans Affairs, the National Institutes of Health, and the Massachusetts Department of Mental Health. The views expressed in this article are those of the author and do not necessarily reflect the position or policy of any institution or funder.
Yael Dvir 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/teens-are-turning-to-ai-chatbots-for-emotional-support-heres-how-to-keep-kids-safe-283651
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Wildfire-damaged historic buildings may not be as ruined as they appear, but saving them means acting fast

theconversation.com · Rebecca Napolitano, Associate Professor of Architectural Engineering, Penn State · Giorgia Giardina, Associate Professor of Geo-Monitoring and Data Analytics, Delft University of Technology · Tiago Miguel Ferreira, Assistant Professor in Structural Mechanics and Structures, Universidade de Lisboa 

Fires burned across Spain in summer 2026. Acting quickly to shore up old stone walls when buildings burn can help preserve a region's history. Jose Jordan/AFP via Getty ImagesIn a summer of wildfires severe enough to trigger Spain’s first-ever national emergency for a forest fire, a historic stone structure called the Nevera de Castro stands in a landscape burned bare in the Castellón region. Its walls are blackened by smoke and heat. A local news outlet noted that “a technical inspection will be necessary to know its real state.”


That one sentence names a problem that plays out after every major fire.


When a wildfire reaches historic masonry buildings – stone, brick and block structures that have stood for centuries – the first photographs tell a simple story: Everything is black and looks ruined. But masonry conducts heat so poorly that the damage is often only centimeters deep.



            [image: A photo shows a damaged church fascade with brick showing through.]
            
              Fire damaged the Church of São Domingos in Lisbon in 1959. The outer surface shows black soot and white calcination, but where the plaster has spalled or cracked, the undamaged brick is visible beneath.
              Tiago Miguel Ferreira
            
          

Timber roofs, wood floors and interior framing in historic buildings are extremely vulnerable to fire and can let fire jump building to building, but the load-bearing masonry shell often survives. Preserving even a part of the original structure can dramatically reduce reconstruction costs and retain the historic fabric that gives these places their identity.


But to save these buildings, people have to act quickly.


A masonry wall that has lost its timber roof or floors is now unbraced. Wind alone might bring it down. The stone itself can also start to deteriorate. When limestone is heated to about 1,380 degrees Fahrenheit (750 degrees Celsius), the calcium carbonate, which makes up most of the rock, decomposes, leaving solid calcium oxide and carbon dioxide gas. If rain reaches that surface before it is covered, the calcium oxide can react with the water and expand by as much as 20%, enough to crack the stone from within.


Some types of masonry can start to disintegrate days after a fire if no one has weatherproofed it after the fire. 





Why thick walls don’t fail as you might expect


Masonry conducts heat poorly. In a thick wall exposed to a wildfire, the exposed surface heats up while the cooler interior remains relatively unchanged.


These thermal gradients generate stresses that may crack or spall – chip or flake off – the outer surface, but the heat often does not penetrate deeply enough to compromise the structural core. Research on fire-exposed sandstone structures found a sharp boundary between the heated, red-colored surface and the unaltered stone behind it, with the damaged crust only about an inch (2 to 3 centimeters) deep.



            [image: A domed storage building used to hold snow, compressed into ice for use through summer.]
            
              The Nevera de Castro, a historic stone snow well used to store snow and pack it into ice for villages in the Serra d’Espadà, Castellón, photographed before the fire. The masonry dome and castle ruins on the ridge behind it are now surrounded by charred landscape.
              Jrpuig/Wikimedia Commons, CC BY-SA
            
          

At the Monasterio de San Jerónimo de Guisando, a 14th-century monastery in Ávila, Spain, the whole hillside burned in July 2026, but the monastery reported that the church wall itself acted as a firebreak, stopping the fire’s advance.


The 650-year-old wall did exactly what a thick, noncombustible wall should do.


Clay brick is especially resilient because it was already fired at 1,650 to 1,800 F (900 to 1,000 C) when it was made. A 2025 study tested structural clay units reheated to 1,800 F and found no statistically significant loss of compressive strength – its ability to hold weight. 


The weak link is the mortar between the bricks, not the bricks themselves. Industry fire-rating tables show that a solid brick wall only about 150 millimeters thick can withstand four hours of standard fire exposure. Many historic masonry walls are two to four times that thick.


How engineers evaluate the damage


As architectural engineers, including the director of the Heritage 3D Lab at Penn State, we help communities rescue historic buildings after fires.


Evaluating a burned building starts with color. When concrete or stone turns pink or red, it signals that the stone has been exposed to temperatures above roughly 570 F (300 C) and iron in the material is effectively rusting in the heat. That is the threshold where it begin to lose significant strength. Gray or white means the stone got even hotter, water is cooking out and the material is turning to ash.


But color is only a surface clue.



            [image: Different colors on burned walls of a church show different temperatures of the fire.]
            
              The colors of fire damage are visible on the Church of São Domingos in Lisbon, 67 years after a fire. The vault shows the pink-red tones that signal temperatures above 570 F (300 C). The columns are blackened by soot. Where the outer surface has spalled or chipped away, the undamaged masonry is visible beneath.
              Tiago Miguel Ferreira
            
          

The critical question is how deep the damage goes. Fire damage in a thick wall is almost always one-sided. When researchers tested concrete masonry walls with fire on one face, those walls retained roughly 46% of their compressive strength, enough that they can be stabilized and repaired. When the same walls had fire on both faces, their compressive strength dropped to 14% to 27% of the original.


Engineers can estimate the depth of the damage using methods such as petrographic analysis – cutting thin sections from the wall and examining the microcracking under a microscope.


After the Notre Dame Cathedral fire in Paris in 2019, researchers drilled cores through the limestone vaults and mapped exactly where the heat stopped. The fire was catastrophic, but the heat stopped short of the full depth, even in vaults  – the arched stone ceilings of the cathedral – only about 5 to 6 inches (12 to 15 centimeters) thick.



            [image: Notre Dame cathedral, its wooden spires gone, after the fire.]
            
              Saving Paris’ Notre Dame Cathedral after a 2019 fire to rebuild it required quick work to shore up and weatherproof walls.
              No Limit Pictures/iStock/Getty Images Plus
            
          

Unlike the prolonged heat associated with many structure fires, a wildfire front can pass a building within minutes. Even when flames are intense, the relatively short duration of exposure gives heat little time to penetrate thick masonry walls, assuming interior materials don’t catch fire and continue burning from within.


The outer surface may crack or spall as it expands under rapid heating, while the interior remains comparatively cool, preserving the mechanical properties of the masonry.


The clock is ticking for recovery


The clock is already ticking by the time an assessment can be conducted to determine whether a building can be saved.


The first step to saving it is shoring it up – propping up weakened arches, bracing freestanding walls and weatherproofing exposed surfaces to avoid more damage.


The governing principle in the International Council on Monuments and Sites guidelines for structural restoration of architectural heritage is minimum intervention – do only what is needed to guarantee the safety and durability with the least harm to the historical or cultural value of the property.


Fire-damaged mortar joints are repointed. Spalled or calcined stone faces are cut back to reach sound material and then patched or replaced with stones from the same quarry, where possible.



            [image: A burned wall.]
            
              After a fire damaged parts of the Mosque-Cathedral of Cordoba, Spain, in 2025, workers reinforced the walls, cleaned soot and added a temporary cover to protect it while planning for reconstruction.
              Joaquin Corchero/Europa Press via Getty Images
            
          

After the 1997 fire at Turin, Italy’s Cappella della Sindone, the Chapel of the Holy Shroud, restorers replaced 1,400 marble elements and consolidated 4,050 more. They reopened the original quarry at Frabosa to get stone that would match the 17th-century building materials.


These are not fast processes. The chapel took 21 years to restore. But the window that determines whether restoration will even be possible is measured in weeks and relies on shoring up the masonry and weatherproofing it.


When demolition is (and is not) the answer


Not every fire-damaged building can be saved. 


When flames penetrate the interior of a building and attack its walls from both faces, the fire causes far greater damage to the masonry. Some types of masonry block can disintegrate days after a fire if minerals in the blocks get wet and expand.


But demolition should be a careful decision based on proper assessments. And right now, no country has a postfire assessment protocol for historic buildings comparable to what exists for assessments after earthquakes.


Wildfires determine what burns. People determine what is lost. Until those protocols are developed, the default will often be to treat a standing wall as debris rather than a valuable building block for the future.

Giorgia Giardina receives funding from NWO and EU. 
Rebecca Napolitano and Tiago Miguel Ferreira 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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‘Hello, just circling back!’ Not responding to emails is common across higher education but bad for morale

theconversation.com · Austin Sarat, William Nelson Cromwell Professor of Jurisprudence and Political Science, Amherst College

No one likes sending an email and never receiving a response, but it's not uncommon.  Lightcome/iStock/Getty Images Plus As a challenging academic year drew to a close in May 2026, I sent an email to 12 administrators at the college where I teach, thanking them for their work during the year. Several years ago, when I served as part of the administration, I would have taken special note of such an email.


So, I was a bit taken aback when only a few of those to whom I sent it bothered to acknowledge it.


Around the same time, I emailed a group of 10 colleagues with whom I had been meeting throughout the semester, inviting them to join me in planning fall events. Two responded. Crickets from the other eight.


Shocking? No.


Email is now the default mode of communication in colleges and universities, as well as across most workplaces and other areas of life. Unanswered emails have become as regular a feature of academic life.


There may be good reasons not to acknowledge or respond to an email, such as simply not seeing an email that went into a spam folder. But research shows that not responding to emails can have negative consequences on senders and on the broader college campus climate. Unanswered emails can make people feel ignored or disrespected, or jump to worrying or envisioning worst-case scenarios, such as being on the brink of getting laid off or fired. 


Waiting for a response


For students now entering college, email may seem slow, clunky and old-fashioned, especially compared to texting, which allows for brevity and informality. And students may not understand traditional email etiquette. 


Many faculty take time to talk about email with students or include a list of email do’s and don’ts in their course syllabus. This includes reminders to use standard grammar and be more formal than they would be in a text.


Several colleges and universities have websites dedicated to helping students navigate email communication on their campus. 


One of them, Miami University of Ohio, tells students: “Email etiquette includes using a polite tone, representing yourself professionally, writing clearly, and being timely when sending and replying to emails.”


In my experience, students often do not respond at all, let alone in a timely manner. But I have seen that they still often expect their professors to respond quickly when they initiate an email exchange.


Some students even judge faculty by the speed of their responses. 


Nicholas Tatum, a specialist in instructional communication, and his colleagues found in 2021 that “the quicker an instructor responds to a student e-mail message, the more positively s/he is evaluated in terms of social attractiveness, task attractiveness, competence, character, and caring.”



            [image: A cartoon image shows a person sitting at a desk in front of a computer with white boxes coming out of it.]
            
              College students who are used to texting or messaging on social media apps might not be used to email and the traditional social etiquette that accompanies using it.
              Malte Mueller/fStop via Getty Images
            
          

Not just a student problem


Lapses in email etiquette are not limited to exchanges between faculty and students. 


Researchers at Canada’s University of Waterloo found in 2019 that putting off responding to an email, in general, “is extremely common.”


Another survey from 2019 shows that almost two-thirds of respondents said they ignore emails. 


As I have seen firsthand, faculty and staff are often no better at attending to their inboxes when communicating with one another.


As one of the staff members with whom I worked when I was in the college  administration once noted, unanswered emails from faculty impeded their work and signaled a lack of respect for them and their work.


For faculty and staff, a new email from a peer may signal a new demand or expectation. Simply not responding is one way to avoid or put off having to deal with what may be an unwelcome request.


College and university administrators, meanwhile, are asked every day via email to say yes or no to dozens of requests for all manner of things, not all of which can take immediate priority. 


During my own time as a college administrator, I would not leave the office until I had responded to all that day’s email correspondents. It was exhausting and often vexing. 


And my volume of emails was nothing compared to that of people higher up in the chain of command.


Reducing ‘digital snubbery’


Cal Newport, a computer science professor at Georgetown University, wrote about higher education’s unanswered email problem in a larger context in his 2021 book “A World Without Email.” 


He observed that, wherever it is used, email has become a real source of “human misery.” It encourages a “frenetic approach to professional collaboration” that “generates messages faster than you can keep up.” You also have an “awareness that the missives in your in-box are piling up ever thicker” when you are not focused on your inbox. 


Anyone who has spent any time on a college campus knows what Newport is talking about.


To illustrate the problem of what he calls “digital snubbery” in higher education, professor Adam Grant offers an imagining of a face-to-face interaction on a college campus. 


“‘I’m really sorry I didn’t say hi, make eye contact, or acknowledge your presence in any way when you waved to me in the hallway the other day. It’s nothing personal. I just have too many people trying to greet me these days, and I can’t respond to everyone,’” he wrote. 


“That sounds ridiculous, right?” Grant asks. “You would never snub a colleague trying to strike up a conversation. Yet when you ignore a personal email, that’s exactly what you’ve done: digital snubbery.”


A task universities can manage


With all the problems plaguing higher education, including schools losing funding to closing altogether, unanswered emails hardly seem the most important. But while many problems in higher education can’t be solved by colleges themselves, they have it in their power to tackle this one.


As the new academic year begins, I think colleges and universities could focus on eliminating unnecessary emails and, just as they do with students, they can make answering emails part of their culture.


Not much is required.


A simple “Thanks” or “I’ll get back to you in a few days” usually does the job. It shows respect for the sender and contributes to a culture in which no one is left to wonder whether they are not important enough to merit a reply.

Austin Sarat 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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Exploring the Moon will require rovers that can think for themselves – an upcoming NASA mission will test whether they can

theconversation.com · Wanjiku Chebet Kanjumba, Ph.D. Candidate in Aerospace Engineering, University of Florida

NASA is planning to send three small rovers to the Moon with a single instruction: Work out among yourselves how to explore a patch of ground.


The Cooperative Autonomous Distributed Robotic Exploration mission, or CADRE, will land on the side of the Moon facing Earth as part of NASA’s IM-3 launch, planned for late 2026. These rovers will spend roughly two weeks mapping the terrain as a self-guided team. No joystick will control them, and no human will approve each turn.



            [image: Three small robotic rovers drive across a sterile warehouse floor.]
            
              Engineers test whether the CADRE rovers can drive and coordinate on their own at NASA’s Jet Propulsion Laboratory in Pasadena, Calif.
              NASA/JPL-Caltech
            
          

The rovers will elect a leader among themselves, assign their own tasks and redraw their plans as a group when one of them runs low on charge. If it succeeds, CADRE will be the first time NASA has operated multiple rovers beyond Earth as a single autonomous system.


That achievement will matter well beyond this mission, because NASA is scoping out future missions to the lunar South Pole, where water in the form of ice sits locked in craters that haven’t seen sunlight in billions of years. If researchers can chemically split that ice apart and turn it into propellant and breathable air, it could become the feedstock for a lunar economy built around fuel depots and life support made on the Moon.


Right now, the only demand for that ice comes from government contracts. And an operation that must be babysat from 239,000 miles (384,000 kilometers) away will not easily scale into a market. So, while a full-blown lunar economy is still far off, CADRE is testing whether robots can work unsupervised long enough, and in enough numbers, to keep a lunar operation running month after month.


I’m an aerospace engineering Ph.D. candidate researching guidance, navigation and control for spacecraft in-orbit servicing and active debris removal. I work on the same problem these rovers face: how a machine decides what to do next when it cannot call home for instructions.


Why Earth cannot drive


At the Moon’s South Pole, the terrain itself can cause communication disruptions. Commands reach a rover by way of relay satellites, and crater rims can block the line of sight to those relays. A rover that ventures down into a shadowed crater may lose contact for its entire trip.


Spotty communication doesn’t just make trying to drive annoying. It can cost the rover power it cannot recover.


A polar rover runs on a finite illumination budget. Solar panels charge the battery only while the Sun is up, and on the Moon sunrise is not a daily event. Night lasts about two Earth weeks, and at the poles, only a few ridges stay lit for long stretches. So for every minute a rover spends idle, awaiting new instructions, it is spending stored energy it cannot replace until the Sun comes back.



            [image: Two graphs sharing one time axis that spans a single surface trip. The top graph, stored energy, rises while the rover recharges in sunlight at the start, then falls in a straight line at a constant rate for the rest of the trip. The bottom graph, tasks completed, has two step lines: the autonomous team's keeps stepping up through the shaded communication blackouts, while the ground-commanded team's stays flat through each one, so the gap between the two widens.]
            
              In the top image, a rover’s stored energy climbs while it charges in sunlight, then falls at the same rate whether it is working or waiting idly. In the bottom image, the gray bands are communication blackouts. A team waiting on commands from Earth stops until the link returns, while an autonomous team keeps assigning itself work, and the gap that opens between the two lines is work recovered from what would otherwise be dead time.
              Wanjiku Chebet Kanjumba
            
          

Why the pole is the hard case


The lunar poles also come with unique challenges. Sunlight can swing from direct glare to absolute shadow as a rover drives down from a sunlit crater rim to the shadowed floor below, so a camera that worked at the top could go blind at the bottom.


The Moon also doesn’t have GPS satellites like Earth does, so rovers can’t know exactly where they are. They need to build their own maps from what their cameras and sensors see.


Temperatures inside permanently shadowed regions drop below minus 274 degrees Fahrenheit (minus 170 degrees Celsius). And the Moon’s dust is more dangerous than it sounds. An electric charge lifts it off the ground, and billions of years of tiny meteorite strikes have left every grain sharp and jagged.


That dust grinds at the wheel bearings and works past the seals. Keeping it out of the rover’s moving parts is still an unsolved problem. The dust can also film over the camera lenses that navigation depends on, leaving a rover unable to see where it is going or move safely.


Why one rover is not enough


Sending a single rover to check out a crater on the Moon is a risky mission. If it gets stuck, the campaign ends. If its instruments fail, no second machine can take the measurements. Multirobot teams distribute that risk and split up the jobs. One rover might carry the sensors and another the drill, while a lander positioned on a sunlit ridge acts as the power and communications hub.


Under a communications blackout, a rover team that waits for its commands from Earth has to stop. An autonomous team reassigns tasks among itself, selecting the next objective that it can reach and complete with the amount of power it has left. Dead time becomes work time.


In ground testing at NASA’s Jet Propulsion Laboratory, the CADRE rovers achieved this coordination. Faced with unexpected obstacles, they replanned paths as a group, and when one rover’s battery ran low, the whole team paused so they could continue together.



            [image: A diagram showing how different rovers and a lander communicate and work together on the lunar surface]
            
              A prospecting team splits the work. A lander on the sunlit rim supplies power and relays communications, while a rover and a drill work the permanently shadowed crater floor below, where water ice may be trapped and no sunlight reaches. Once they drop past the rim’s radio horizon, they are out of contact and have to divide the tasks and manage their own power.
              Wanjiku Chebet Kanjumba
            
          

What remains uncertain


A campaign at the lunar South Pole would need to run for months, and no robot team has yet worked that hard, for that long, that far from help. Engineers are developing ways for rovers to navigate without satellite positioning and to make decisions onboard, but that software still has to be tested on the surface.


Meanwhile, as of mid-August 2026, China’s Chang'e-7 mission is waiting at Wenchang, the launch site on Hainan Island in China, with liftoff expected by the end of the year. Its lander, rover and hopping probe are meant to work at the pole as a team, with the probe built to leap into permanently shadowed craters. If the U.S. wants to keep pace, it will need its own robots that coordinate without supervision.


Finally, there is no agreed way for a rover built by one company to hand a task to a tool built by another, or to decide which one works the crater floor first. As autonomous rover teams improve, the groups building them will have to work out those rules.


CADRE will tell scientists whether three small rovers can reason together on the Moon. The harder question is whether a dozen different machines from different builders can do the same thing, reliably, for years.

Wanjiku Chebet Kanjumba 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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An AI agent spent your money – can anyone prove you authorized it?

theconversation.com · Aashis Luitel, Associate Teaching Professor of Artificial Intelligence, University of the Cumberlands

What happens if your bot buys something you didn't tell it to? mevans/E+ via Getty ImagesYou tell an artificial intelligence agent, an AI capable of autonomous reasoning and multistep actions, “Find me a shirt for less than $30, but do not buy it.” The agent finds one – and places the order anyway.


You challenge the charge. The retailer shows the order came through your account. The AI agent provider shows your instruction not to buy. The payment service shows the charge. Each record may be accurate. But nothing in those records links the charge to the task you gave the agent to find – but not buy – a shirt.


A conventional chatbot suggests a shirt and waits. An agent can use your account, contact other services and complete the transaction. One sentence sets off a string of actions across systems run by different companies. Each company can verify only the part it sees. Settling the dispute takes an answer that spans all three: Did this agent, acting for this person, take this action within the limits of this task?


A Senate bill points toward the problem. Sen. Mark Warner (D-Va.) introduced the AI AGENT Act, S. 5051 on July 21, 2026. It defines a “custodial user agent” as one authorized to act for a user in a transparent, documented, limited and revocable manner, and generally requires such agents to keep real-time records of actions taken for users. It also directs the National Institute of Standards and Technology, known as NIST, to identify protocols or develop technical standards for verifying that a user delegated authority to an agent and for keeping auditable records of the actions an agent takes. 


But the bill would not expressly require a verifiable evidence chain across the different systems involved, from when a user initiates a task to the final outcome. In the shirt scenario, such a chain would link the user’s instructions to the agent, the agent’s actions and the records held by the retailer and the payment service.


A look at how a verification system could be designed offers some insight into some of the technical challenges AI agents are poised to introduce.


What the marketplace can see


My doctoral research used years of data breach records to follow organizations over time. It depended on stable identifiers, which are labels or numbers that point to the same organization or event across different records. When the identifiers changed or failed to match, one history fractured into several incomplete ones. 


An agent purchase has the same weakness: The retailer may recognize the AI agent provider without identifying the particular agent, and the payment service may label the same customer differently. Matching the user, provider and particular agent across those records gets investigators to the transaction – but they still need something to show that the user granted authority for that task.


In technical systems, a credential is data that a system accepts as evidence of identity or authority. Many websites use OAuth, an industry-standard security protocol for delegating authorization to access online services in a way that protects users’ credentials such as passwords. It generates an access token that an application presents to gain access to a protected service. 


That standing authorization may have been approved weeks earlier. The application may still obtain or present a valid access token that permits checkout today, even when the current instruction says to search but not buy. The retailer sees a usable token and carries out the transaction. In that arrangement, the task-specific restriction against buying remains inside the AI agent provider.


The evidence has to travel


For this kind of accountability to work, five things would have to be in place: a verifiable binding among the user’s account, the agent at a specific time and the task; limits specific to that task; verifiable linkage across the transaction; a check before each action; and records whose later alteration can be detected. Payment systems have begun assembling those pieces. 


The first record identifies the authenticated user account that approved the task and the agent that received the authority. The retailer cannot rely only on the AI agent provider’s name. The provider binds the account, agent and task in an authorization record and digitally signs it, allowing the retailer and payment service to verify who issued it and whether it has been altered.


The AI agent provider also preserves the original request and converts it into limits that other systems can enforce. For the shirt task: search for 15 minutes, no purchase, no passing purchasing power to another agent. Before the agent begins, the user sees and approves that structured version. If the translation is wrong, investigators can compare the rule against the words behind it.



            [image: two robot hands, one holding a magnifying glass and the other a pen, over a paper document]
            
              The evidence of your instructions to your AI agent needs to be verifiable by different systems at each step as the agent carries out a task. Otherwise, how do you prove that the agent did – or did not do – what you told it to?
              AndreyPopov/iStock via Getty Images
            
          

One way to create that linkage is for a task reference to travel with each request. It is unique to one job, encodes no name, account number or other direct identifier, and appears in every participating company’s record. Engineers already use a related device, a trace identifier, to correlate events from one operation as it moves between services. 


The task reference links scattered records to one job. It does not itself confer authority. The task reference must therefore be bound to the user’s approved rule in the agent provider’s digitally signed authorization record. Because even a random identifier can link activity across services, it should be short-lived and visible only to companies participating in the task.


Someone then has to check the rule where the money moves. At checkout, the retailer validates the signed authorization record and evaluates the proposed purchase against it. A prohibition on buying stops the transaction even when the application has broader account access. A bank transfer or release of medical records could trigger fresh confirmation. Any authority passed to another agent must retain the same task reference and remain within the original limit.


After the decision, the retailer’s system records the agent, task reference, rule evaluated, time, decision and outcome. The payment service retains the same reference, and the provider keeps the instruction and approved rule. Each company keeps a tamper-evident record, so later changes can be detected. The user gets a plain-language receipt: “Your agent searched three stores and attempted checkout. The purchase was blocked because buying was not authorized.”


Google’s Agent Payments Protocol, or AP2, meets some of these requirements. It creates records that can show the user’s approved limits and the information presented to each participant when a transaction is disputed. AP2 shows how the evidence could travel. It does not decide who bears the loss or specify how long each company must keep that evidence and how it can be retrieved later. 


Beyond NIST’s initial scope


NIST is reviewing comments on its February 2026 draft concept paper about agent identity and permission. It asks how an agent can prove its authority, connect that authority to a person and produce verifiable records. 


Its proposed initial effort covers agents operating inside organizations, where greater control and visibility can be maintained over the agents and the systems they access. The paper excludes agents arriving from untrusted outside sources from this initial effort, though it says public-facing or individual agents could be addressed later.


Consumer agents crossing company boundaries represent the case NIST deferred. Each company keeps its own identifiers, authorization language and retention rules. A dispute can stay unresolved even when each company produces its records exactly as stored.


A dispute over a $30 shirt might be easy to wave off, but the records can fail in the same way when an agent moves $40,000, submits a benefits appeal or requests a prescription refill in your name. In those disputes, it might not be difficult to prove that the agent was allowed into the service. It’s another matter to prove whether you did or did not authorize the agent to do what it did on your behalf.

Aashis Luitel 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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Should you wash your prewashed lettuce? An infectious disease expert explains how to eat your greens safely during the cyclospora outbreak

theconversation.com · Lisa Cuchara, Professor of Biomedical Sciences, Quinnipiac University

Prewashed greens are extremely convenient, but whole heads of lettuce may be less risky during a cyclospora outbreak. CostaPPPR via Wikimedia Commons, CC BY-SASalads – along with other fresh produce – are some of the healthiest foods you can eat. Leafy greens are rich in vitamins A, C and K, folate, potassium and magnesium. They also contain lots of fiber, which supports a healthy gut microbiome, promotes fullness, helps regulate blood sugar, and may contribute to healthy aging and better cognitive function. 


But an ongoing 2026 outbreak of cyclosporiasis, caused by the cyclospora parasite, has sickened more than 11,500 people across the United States with explosive diarrhea and other gastrointestinal symptoms and has put a damper on salad consumption. A poll released on July 26 reports that 40% of U.S. adults have cut down on buying and eating fresh produce. News of egg and blueberry recalls, plus an investigation into a new, separate cyclospora outbreak, has not helped. 


As an immunologist and infectious disease specialist studying how germs spread and cause illnesses and outbreaks, I know it’s impossible to entirely eliminate your risk of being infected with microbes that can contaminate foods, such as cyclopsora, E. coli and salmonella.


But rather than avoiding fresh produce, adopting a few sensible food safety practices can help you significantly reduce your risk of getting sick while continuing to enjoy the many health benefits and flavor perks of salads and fresh veggies. 


During an active outbreak, washing your prewashed greens is a good idea. But better still would be choosing a whole head of lettuce that you wash at home. 





The perks of prewashed produce


Bagged lettuce and other veggies, often labeled  “triple washed” or “prewashed” and marketed as ready to eat, have become very popular. The packaging gives consumers confidence that the product has been commercially cleaned and helps save time when preparing fast, healthy meals. 


Convenience is important: Research shows that when vegetables are easier to prepare and eat, people tend to consume more of them. 


Commercial processors follow food safety practices, and millions of bags of produce are consumed safely each year. Normally, using prewashed lettuce right out of the bags is a low-risk move. 



            
            Salad has some hefty health benefits – and there are ways to keep eating it, even during a foodborne illness outbreak.
          

Commercial packaging risks


However, prewashed doesn’t mean sterile. “Triple washed” or “ready to eat” means a product is cleaned to commercial standards, not that it is free of all harmful germs. And the same things that make prewashed vegetables convenient and appealing also introduce risk. That’s because each stage of production – harvest, cut, wash, conveyor belt and packaging – creates another opportunity for contamination. 


What’s more, bagged lettuce often travels a considerable distance to consumers. This gives germs ample time to multiply, making contaminated food harder to locate and recall. During commercial processing, pathogen from a single contaminated leaf can spread to additional leaves through equipment or wash water, increasing the potential for cross contamination. Research also suggests that cut leaves release plant juices that may help bacteria survive and multiply. 


Cyclospora is resistant to the chlorine and sanitizers commonly used to sanitize fresh produce, and routine washing may not completely remove the parasite. It’s also a particularly persistent pathogen in that its eggs adhere tightly to the surface of leafy greens and other bumpy produce. For these reasons, preventing contamination during growing, harvesting and processing is the most effective strategy for reducing risk. 


Benefits of whole, local lettuce


In the face of multiple outbreaks involving fresh produce, choosing whole heads of lettuce and washing them at home is a reasonable way to reduce risk. Strip off and throw away the outer leaves, wash the leaves you plan to eat under running water and dry them in a salad spinner or with paper towels.


Whole lettuce heads undergo less processing than commercially bagged lettuce, which means fewer chances for exposure to microbes that can make people sick. That’s also true of locally grown produce. Local produce usually comes from smaller farms and gets to your plate in fewer steps, so it tends to be safer than mass-produced fruits and vegetables. 


Buying lettuce at local farmers markets or farm stands – or even just choosing locally grown produce at your supermarket – can lower your risk of exposure during the current cyclosporiasis outbreak, which is suspected to come from commercial producers. 


The upshot is that the health benefits of salad far outweigh the relatively small risk of foodborne illness – particularly if you follow these three simple rules: 



	Opt for whole heads of lettuce when possible, and rinse them well at home. Thoroughly scrub other produce with water and a produce brush, too. 


	When possible, buy locally grown produce, since nationwide outbreaks generally come from large commercial producers. 


	If you do go for bagged and prewashed greens and other produce, give them a good rinse even when they say “prewashed.”




Lisa Cuchara 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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Better guacamole? How avocado import rules helped cut Mexico’s water pollution – it holds lessons for future US trade deals

theconversation.com · Jayash Paudel, Associate Professor of Economics, University of Oklahoma

Growing avocados can contribute to water pollution, but there are ways to reduce the harm. Estúdio Bloom/Unsplash, CC BYAt picnics and World Cup watch parties across the United States this summer, people have been reaching for bowls of chips and guacamole. Most of that guacamole is made from avocados grown in Mexico – on orchards that, in what might come as a surprise, contribute less water pollution today than they did a decade ago.


There’s a story behind how these creamy fruits started to clean up their act. It begins with a big avocado deal between the U.S. and Mexico in 2016. And it provides evidence of how well-designed trade partnerships can do much more than promote trade.


Those benefits are worth remembering as officials from the U.S., Mexico and Canada negotiate the future of their free trade agreement.


How a trade deal cut Mexico’s farm pollution


Growing avocados on a commercial scale requires a lot of nitrogen fertilizers and other agrochemicals. Rain often washes those chemicals and fertilizers into nearby rivers and streams. Nitrogen downstream feeds algal blooms that starve rivers of oxygen and kill fish, and it can contaminate the drinking water that local communities rely on. 



            [image: Avocado trees grow on newly planted land next to deciduous forest.]
            
              Expanding avocado plantations can increase water pollution and drive deforestation if there is no incentive to clean up production.
              Brian Overcast/picture alliance via Getty Images
            
          

Economists have long argued that trade can exacerbate these environmental consequences: Wealthy countries with strict rules for their own growers buy the dirtiest goods from poorer countries with weaker regulations, relocating the pollution. Based on this “pollution haven” theory, America’s growing appetite for Mexican avocados should have left Mexico’s water dirtier.


Instead, research my co-author and I conducted shows the water got cleaner. We believe the requirements of a 2016 U.S.-Mexico trade agreement were a big reason why. 



            [image: Bar charts show avocado consumption jumping with the addition of Mexican imports. Other avocado sources also expanded.]
            
              A 2016 trade deal boosted Mexican avocado shipments to the U.S. and the overall avocado market.
              USDA
            
          

In 2016, the U.S. began allowing avocado imports from across Mexico as long as the Mexican farms met the U.S. Department of Agriculture’s strict production standards. Prior to 2016, Michoacán was the only Mexican state that exported avocados to the U.S.


The new standards required orchards to be certified before exporting their fruit to the U.S., multiple inspections at packing houses and ports, and phytosanitary certificates, which confirm that the fruit is free of the pests U.S. regulators target, such as avocado weevils and fruit flies. 


To ensure the absence of pests, growers scout their fields and employ trapping devices, but they try to treat only where surveys turn up a problem. That’s because growers who rely on heavy spraying risk exceeding U.S. limits on pesticide residues, which can get shipments refused at the border. 



            [image: A sticker with a barcode and the words 'avocados from Mexico' in red and green.]
            
              An avocado shipment from Mexico, marked with a barcode for tracking.
              Brian Wangenheim/Unsplash, CC BY
            
          

With a permanent monitoring program tracking avocados at every stage of production, the risk of losing access to the lucrative U.S. export market incentivized farmers to shift away from routine spraying toward a more watchful management approach that, in turn, lowered their use of pesticides and agrochemicals.


Pesticides and fertilizers go together in avocado production, so we believe the pesticide reduction made each extra unit of fertilizer less worthwhile, leading growers to apply less nitrogen and phosphorus.


As farmers applied less nitrogen and phosphorus, less of it washed off their land and into nearby waterways, meaning less water pollution was flowing downstream.


Why the avocado stipulations worked


I’m an environmental economist. Working with agribusiness researcher William Townsend at California Polytechnic State University, we compared water quality in Mexican municipalities that grow avocados with otherwise similar municipalities that don’t, both before and after the 2016 rules took effect.


If something other than the trade agreement changes were driving the change, we’d expect both sets of places to respond similarly. However, they didn’t. In fact, after the 2016 program, nitrogen concentrations in waterways near avocado-growing areas fell by about 10% in the span of a few years compared to declines in similar non-avocado-growing areas in Mexico.


This is a meaningful improvement for rivers where agricultural runoff is one of the dominant sources of water pollution. A 10% reduction in nitrogen pollution in water corresponds to about a 6.6% reduction in use of nitrogen fertilizers. With the high cost of fertilizer today, being able to reduce fertilizer need helps farmers as well as surrounding ecosystems.



            [image: An open avocado, seed pointed out]
            
              Avocados can be a lucrative crop, but they also come with drawbacks, including the risk of expanded plantations driving deforestation and the involvement of drug cartels.
              John Vid/Unsplash, CC BY
            
          

There are some caveats, of course. 


The U.S.-Mexico market for avocados is unique. It has large demand for a high-value crop with a single dominant buyer – about 90% of the 1.2 million metric tons of avocados Mexico produced in 2025 went to the U.S. – and a credible system of phytosanitary certification for Mexican avocados. So, the same trade policy in conjunction with enforceable standards might not be as effective for other crops in other developing countries.


Avocado farming in Mexico also has some other serious drawbacks, including connections to drug cartels in some regions. The expansion of avocado groves has also driven deforestation and increased water use, which can be a problem in regions where water is already scarce. But the 2016 agreement showed that trade policies can help reduce avocado growers’ environmental impact. 


Lessons for the new trade deal talks


As the U.S., Canada and Mexico negotiate the next iteration of a free trade pact or pacts, agriculture is one of the negotiating topics. Our research shows that the conditions stipulated by the U.S. on products it buys can ripple across the border.


So, as you reach for the chips and guacamole, remember that you’re dipping into evidence that what Americans choose to import – and the conditions trade deals impose – can shape the environment far beyond the U.S. border.

Jayash Paudel 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/better-guacamole-how-avocado-import-rules-helped-cut-mexicos-water-pollution-it-holds-lessons-for-future-us-trade-deals-287477
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As AI reshapes newsrooms, leading media outlets are charting different paths for its use

theconversation.com · Erik P. Bucy, Regents Professor of Strategic Communication, Texas Tech University · Milad Jalalian Ebrahimi, Researcher, Texas Tech University

The BBC has taken a cautious approach to AI, using the technology for specific, low-risk tasks. Lucy North/PA Images via Getty ImagesA labor dispute erupted at The Guardian’s London headquarters in December 2024, with nearly 500 journalists going on strike to protest the proposed sale of the Guardian-owned Observer.


With the newsroom hobbled, the British publication’s management allegedly deployed generative AI tools such as ChatGPT and Claude to suggest headlines and write descriptions of photos for people using screen readers. The National Union of Journalists cried foul, calling this move a clear attempt to undermine collective bargaining. 


As media and communication scholars, we saw the outrage over management’s alleged use of AI during the strike – the details of which the outlet’s management has disputed – as more than routine wrangling over adherence to labor law. The incident showed how AI is becoming integrated into daily news work through translation, interview transcription, research, writing and audience analytics. At the same time, the incorporation of AI in newsrooms has raised new worries about accuracy and bias.


In our recent research, we examined how three different media outlets – Reuters, the BBC and The Guardian – were deploying AI in their workflows. 


We conducted a comparative case study, analyzing public documents published through 2025, including official AI policy statements, editorial guidelines, trial reports and industry presentations.


We found that there is no single story about AI’s integration into newsrooms. Instead, the way the technology is used appears to reflect the funding, values and mission of each outlet. 


Speed as market strategy


Reuters is a global wire service that syndicates news to other outlets.


Its coverage of financial markets and other fast-moving sectors, such as foreign exchange trading and corporate earnings, means that even a 30-second delay in reporting a central bank decision or a market-moving news event could cost traders significant sums of money. 


For this reason, the company has heavily incorporated AI to speed up its workflow. 


For example, the newsroom uses an AI tool the company developed called Lynx Insight to analyze financial data in real time, and another internal tool, Fact Genie, to process corporate press releases. 


Thanks to these tools, Reuters has expanded its earnings coverage and can publish some breaking financial alerts in just six to eight seconds, turning what was once a race measured in minutes into one measured in seconds.



            [image: A graphic of financial data featuring line charts and various data points.]
            
              Reuters has embraced AI in its workflow, using it to quickly capture and disseminate financial data.
              Berkah/Moment via Getty Images
            
          

Reuters sees automation as a way to produce more content for different markets. Operating at speed, however, makes accuracy all the more challenging.


Reuters acknowledges that AI tools can introduce factual errors and requires its journalists to verify any AI-generated claims before publication. In other words, the high volume of AI-generated news alerts does not preclude editors from checking them for accuracy before they go live.


While speed always comes with risks, Reuters may also be well positioned to manage them because financial markets provide an immediate feedback loop, with traders quickly identifying and reacting to incorrect information. The same approach, however, could create greater challenges in political or investigative journalism, where errors may not become apparent for days, months or even years.


AI with guardrails


The BBC operates under a clear system of accountability. The publicly funded U.K. broadcaster depends on editorial impartiality for its credibility. Unchecked automation could put this core value at risk.


As a result, the BBC has taken a cautious approach to AI integration. Its main AI tools – At a Glance and BBC Style Assist – are used for tasks such as summarizing long articles and reformatting local news stories to match the BBC’s house style.


At a Glance creates bullet-point summaries of existing articles, while BBC Style Assist helps edit regional stories in the broadcaster’s signature style and voice. 


Rewriting a story to match BBC house style can take about 30 minutes, and BBC Style Assist is designed to cut that time down substantially. The outlet also uses AI translation tools to reach audiences in Poland, Hungary and Romania.  


No AI-assisted story is published until a journalist reviews and approves it, a step that reflects the BBC’s emphasis on accountability. The BBC has acknowledged the limits of AI in its current form, publishing a study with the European Broadcasting Union in October 2025 showing that AI assistants misrepresented news content – through faulty sourcing, fabricated details or outdated information – 45% of the time.


Rather than downplaying such findings, the BBC published them in an article on its media center and went on to create AI labels – a hexagon icon paired with the phrase “How we used AI” – that now appear at the top of content.


Principles before profit


When we conducted our research, The Guardian had an AI policy that barred the use of generative AI tools to create text or images intended for direct publication outside of exceptional and specific circumstances. 


But in March 2026, The Guardian updated its guidance. The revised policy now permits limited use of generative AI for tasks such as suggesting alt text for images, analyzing parliamentary documents or transcribing audio into text, provided the tool aligns with The Guardian’s editorial standards, is subject to human oversight and receives explicit permission from a senior editor.


“Our approach to generative AI framework is designed to support our journalists’ expertise, never replace it,” the outlet told The Conversation. “Our journalists are always accountable for the journalism they create, and use of these tools requires absolute rigour and responsibility.” 


In our view, The Guardian’s ownership model helps support a more cautious approach to AI. The outlet has been structured as a trust since 1936 to safeguard the paper’s editorial independence. There are no shareholders or sole owners. The outlet relies heavily on voluntary reader contributions in order to remain free to read.


This reader-funded model helps insulate The Guardian from commercial and political influence, allowing it to prioritize long-term editorial independence over short-term gains. Its principles on AI are clear: Any use of AI must help readers and respect both the public interest and creators’ rights. 


When the paper’s management locked horns with workers during the 2024 strike, many staffers saw the use of AI to cut costs or counter labor actions as a betrayal of these principles. The incident highlighted the conflict that can occur when an organization’s values clash with pressures to keep things running.




Why this matters beyond the newsroom


Reuters, the BBC and The Guardian each take a different approach to journalism, revealing unique ideas about the role of news in a democracy.


In our view, Reuters is more prone to view journalism as a business. The BBC is more likely to treat it as a public good. The Guardian’s approach to journalism is intertwined with its long-term values.


For these reasons, we argue that AI won’t uniformly change the news industry. No matter where it’s deployed, the time reporters and editors spend verifying AI’s accuracy can create what we call a “verification tax,” which can lessen the technology’s value. If newsroom staffers spend more time correcting chatbot errors than writing their own stories, the technology ends up being more trouble than it’s worth. 


That said, the technology will likely accelerate differences already underway. Commercial news organizations will use more automation. Public broadcasters will include more human oversight. And independent outlets will focus more on stories written and reported wholly by people. 


In the future, we think the most influential and successful newsrooms will not necessarily be the fastest or have the best AI tools. Instead, they will be those that use the technology wisely, balancing speed with accuracy, treating workers fairly, and protecting the trust and integrity that make journalism a valuable resource.


This article has been updated to include The Guardian’s dispute of the claims surrounding AI use during the 2024 strike.

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.


Original: https://theconversation.com/as-ai-reshapes-newsrooms-leading-media-outlets-are-charting-different-paths-for-its-use-283565
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