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Using thunderquakes to X-ray Earth – a new study shows urban seismology in action

theconversation.com · Nolan Roth, Postdoctoral Researcher in Marine Geology and Geohazards, The Ohio State University · Tieyuan Zhu, Associate Professor of Geophysics, Penn State

As lightning lights up apartment buildings, the thunder creates useful vibrations. Philip Fong/AFP via Getty ImagesWhen lightning strikes, it superheats the air around it and creates a shock wave that we hear as thunder. But thunder doesn’t just travel through the atmosphere to our ears.


When that energy reaches the ground, some of it is converted into seismic waves that ripple through the soil and rock beneath. The resulting vibrations are known as “thunderquakes.”


Until now, scientists haven’t understood these signals well enough to make practical use of them. Our team’s research shows that thunderquakes can be used to map the structure beneath the Earth’s subsurface – such as groundwater movement, environmental contamination, sinkholes, or for evaluating building sites and foundations – just like X-rays image inside the human body.


We discovered this by listening to thunder with something found in communities around the world but unusual as a seismic measuring instrument: fiber-optic cable.


Turning fiber optics into vibration sensors


Using a technique called distributed acoustic sensing, we turned an ordinary fiber-optic cable, the kind used for internet or phone service, into a string of thousands of vibration sensors. 


A laser-pulsing computer, called an interrogator, sends light through the cable and measures tiny changes caused by vibrations along its length. In our experiment, part of the Penn State FORESEE project, we used a cable that is over 2 miles (more than 4 kilometers) long. That gave us more than 2,100 sensors, spaced only a few feet apart, all listening to the ground at once.




Over two years, we used an old telecom fiber to record and identify 458 clear, high-quality thunderquakes. 


The enormous amount of detail captured by this process has allowed us to see something that had been difficult to observe before: specific types of seismic waves produced when sound from the atmosphere interacts with the ground.


The most important of these seismic waves are what we call air-coupled Rayleigh waves. They are measurable at the surface but can be used to study the subsurface far below, even down 300 feet (around 100 meters).


How a thunderquake ‘X-rays’ the ground below


The trick to this technique is known as seismic dispersion: Waves of different frequencies travel at different depths. By measuring how the thunderquake’s wave speeds changed with frequency, we could reconstruct the seismic wave speed at different depths, which allows us to interpret the properties of the ground beneath the fiber.


The result was the equivalent of an X-ray of the subsurface extending roughly 300 feet underground, without drilling a single hole.



            [image: An illustration of a thunderstorms and different types of seismic waves.]
            
              Breaking down the many parts of the thunderquake measurements helps show where the most useful surface waves can be observed.
              Nolan Roth
            
          

Imaging the subsurface typically requires specialized equipment, such as truck-mounted vibration sources or arrays of sensors that have to be installed for surveys. These approaches can be expensive and difficult to deploy over large areas.


Thunderstorms offer a naturally occurring source of seismic energy that is already spread across the landscape. And fiber-optic cables are buried beneath cities and towns around the world.


Instead of bringing a seismic source to the ground, we can listen to the storms passing overhead. That could eventually make it possible to monitor the shallow subsurface continuously, using infrastructure that is already in the ground and seismic energy that is already coming from the sky.


What we found at our test site


In State College, Pennsylvania, where we conducted the tests, the geology is mostly limestone and dolomite, rocks that can slowly dissolve as groundwater moves through them. Over time, this process creates fractures, caves and sinkholes.


Our thunderquake study revealed four distinct areas where seismic waves traveled much more slowly than through the surrounding rock. These “weak zones” could be caused by fractured or weathered rock or the presence of water or air. Two of them coincide with areas where satellite radar shows that the ground is actively subsiding. The depths of all four are consistent with fractures and voids documented at nearby sites.



            [image: A cross section of the ground mapped using acoustic waves and sensors in a fiber optic cable.]
            
              Seismic waves move slowly (blues and greens) through loose, fractured or watery rock or dirt. They move quickly (yellows and reds) through dense, strong rock. WZ marks unusually deep weak zones that may pose future sinkhole hazards.
              Nolan Roth
            
          

These results matter because karst landscapes like the one beneath State College are widespread. They cover roughly 20% of the world’s continental land area and affect nearly a quarter of the global population. Sinkholes, groundwater contamination and other hazards associated with these landscapes can threaten buildings, infrastructure and public safety. Knowing where these hazards are allows for better construction and planning.


Not just for thunder, and not just on Earth


Our results demonstrate a fundamental process: Sound waves in the atmosphere can be converted into useful seismic waves in the solid Earth. But thunder is only one example.


Sonic booms, volcanic eruptions and meteor airbursts can produce similar atmospheric shock waves, potentially creating other natural seismic sources.


The idea may even extend beyond Earth. Earth-like tectonic earthquakes are not expected to be common on some other planets and moons, but atmospheric disturbances may still be present.


Titan, Saturn’s largest moon and the destination of NASA’s upcoming Dragonfly mission, is one intriguing possibility. If lightning and thunder occur there as models predict, atmospheric energy could potentially provide another way to investigate its subsurface. 


Back on Earth, the atmosphere is constantly interacting with the ground beneath our feet. Our work suggests that this interaction could be a source of information about the hidden world below us.

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/using-thunderquakes-to-x-ray-earth-a-new-study-shows-urban-seismology-in-action-289961
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More protein in your breakfast or snacks won’t give you more muscle without more work – a biologist separates the science from the marketing

theconversation.com · Linda M. Boland, Professor of Biology, University of Richmond

Do you really need all those protein supplements in your diet? Djavan Rodriguez/Moment via Getty ImagesGrowing up, my brothers were fascinated by the first “Rocky” movie. They were trying to get stronger and excel in sports, so one scene stood out almost as much as Rocky sprinting up the museum steps: Before sunrise, Rocky cracked raw eggs into a glass and drank them.


To a teenager, this raised some questions. Why raw eggs? Was this what you needed to build muscle and become stronger? Curiosity eventually won, but one gulp was enough. The drink was as nasty as it looked. The scene was as much about showing Rocky’s toughness as it was about making a protein-rich drink to become stronger.



            
            Drinking five raw eggs is itself a test of strength.
          

Today, Rocky’s raw eggs have been replaced by protein shakes, bars and protein-enhanced everything. Grocery shelves are filled with protein-enriched cereal, pasta, chips, coffee, bread and even protein-fortified Pop-Tarts. When a breakfast pastry known mainly for sweetness and convenience is marketed as a protein source, it is clear that food companies are capitalizing on consumers’ growing interest in protein.


As a researcher who studies proteins essential for nerve and muscle cell function, I am accustomed to thinking about what scientific evidence actually shows. There is good science around much of the current enthusiasm for protein. But many people are already getting adequate amounts of protein in their diet. 


So as someone also approaching the protein mania as a health-conscious consumer, I believe it’s also important to separate the marketing push to add protein to everything from what is really necessary for good health.


What are proteins?


Along with carbohydrates and fats, protein is one of the three macronutrients you need to eat in adequate amounts for your body to function. Carbohydrates and fats are your major sources of energy. While protein can also be used for energy, its main purpose is building and repairing the body.


Protein is necessary to build and sustain muscles. This includes the skeletal muscles that Rocky uses to sprint and box, the muscles that allow your heart to beat, the muscles that squeeze food through your stomach and intestines, and the muscles that open up your airways to breathe. 


But muscle is not the only body part that needs protein. Protein is also important for the functioning of your nervous system, immune system, skin, hormones and other essential components. 


So protein is not just “muscle food.” It is needed throughout your body, even though the marketing of protein-rich foods focuses on muscle.  


What are amino acids?


Proteins are made of amino acids, of which there are 20 types. It’s the combination and number of amino acids, as well as the shapes of the proteins they create, that give proteins different roles in the body. 


Your body obtains amino acids by digesting the proteins you eat and breaking them down into these individual building blocks. How well your body absorbs amino acids and makes them available for use is affected by many factors, including the protein source and cooking. Animal proteins are generally more digestible than plant proteins, and cooking generally enhances protein digestibility. So, while Rocky’s raw eggs provided a source of protein, scrambled eggs are easier to digest and may have been a better choice. 



            [image: Chart with the chemical structures of 20 amino acids]
            
              Twenty amino acids are the building blocks of proteins.
              Andy Brunning/Compound Interest, CC BY-NC-ND
            
          

Of the 20 different amino acids in proteins, nine are considered essential because the human body cannot make them directly and must obtain them from food. Most protein-containing foods have the majority of these essential amino acids, but some foods are low in one or more of them. Animal-based proteins, such as eggs, dairy, fish, poultry and lean meats, are good sources of the essential amino acids. Most protein-rich plant foods, such as most beans, nuts and rice, are low in one or more essential amino acids. Soybeans are an exception, providing a complete composition of essential amino acids. 


Medical professionals recommend eating a variety of protein sources, including some that are complete, to ensure you’re getting all of the essential amino acids. Eating a mixture of protein-rich plant foods can overcome deficiencies in one particular plant food. 


Protein powders, often used as supplements, vary in essential amino acid content and composition. Compared to animal-based powders, plant-based powders tend to have lower levels of one or more essential amino acids and lower protein levels in total. 


How much protein do you need?


There is little scientific debate that dietary protein is critical to good health. A harder calculation is how much protein you need.


A commonly cited standard is the federal recommended dietary allowance, or RDA. In January 2026, the U.S. government raised the adult RDA of dietary protein from 0.8 grams per kilogram of body weight to 1.2 to 1.6 grams per kilogram. For a 150-pound person, this almost doubles the recommendation from 54 grams to between 80 to 110 grams a day. Some experts have interpreted this update as focusing on optimizing health as opposed to ensuring adequate protein intake to avoid deficiency.


The new federal guidelines are not without controversy, however. How much protein a given person needs is a complex question that depends on individual health goals, age, sex, activity level, medical history and other factors. Consulting with a medical provider or licensed nutritionist can help individualize dietary protein targets.


Many experts agree that the average, healthy U.S. adult already consumes enough protein. While most healthy adults can tolerate moderately high protein intake, overloading on protein could create health problems, such as kidney damage and digestive issues.



            [image: Person placing package of steak into grocery cart]
            
              Most Americans don’t need to worry about getting enough protein in their diet.
              d3sign/Moment via Getty Images
            
          

Companies market high-protein diets to encourage weight loss because consuming more protein tends to increase feelings of fullness. A 2026 study identified a link between the amino acid leucine and appetite suppression through a connection between the gut and the brain. 


That said, while suppressing appetite may help with weight loss, it may also reduce a person’s consumption of calories from fruits, vegetables, beans and whole grains that provide fiber, vitamins and other important nutrients. 


What about protein powders and supplements?


Protein powders are a US$20 billion industry, and their popularity reflects both the idea that dietary proteins can support muscle growth and reduce muscle loss as well as how lucrative protein supplements can be.  


For people with low appetites or those who have difficulty meeting dietary protein recommendations, protein-enriched foods can be a useful way to increase protein intake. This might include those taking GLP-1 weight loss medications, which can reduce appetite and make it harder to eat enough protein and other nutrients. 


But while a protein shake can deliver essential amino acids, it does not provide the broader nutritional value of protein-rich foods, such as fish, beans, nuts, yogurt and soy products. Moreover, protein-fortified packaged foods may come with increased sugar, salt or saturated fats. A protein bar may be closer to a candy bar with better branding. 


For these reasons, medical organizations recommend consuming well-planned combinations of protein sources from nonpackaged foods. 


Building muscle takes more than just protein


Beyond bodybuilding, science has elevated society’s appreciation for the importance of dietary protein in combating muscle loss due to aging, weight loss or injury.


Some experts don’t think doubling protein intake is as important to building muscle as resistance training, a type of exercise that creates force and strain on muscles to signal the body to repair and grow more muscle. This is different from endurance training that improves aerobic capacity. 


A 2021 clinical trial found that only when dietary protein was combined with heavy resistance training did older adults see improved muscle size, strength and function.



            [image: Person reaching towards dumbbells on a rack]
            
              Resistance training is essential to building and strengthening muscles.
              JGI/Tom Grill/Tetra Images via Getty Images
            
          

Eating more protein alone will not build muscle because the critical molecular pathways for muscle growth and strength require repeatedly placing heavy forces on the muscle. Challenging your muscles with repeated training and progressively heavier weights stimulates muscles to adapt by becoming larger and better able to produce force. The nervous system adapts too, becoming better able to activate and coordinate muscle movement. 


Resistance training is also key to preventing the muscle loss that accompanies weight loss from GLP-1 medications, aging and recovering from injury. The key takeaway is that dietary protein and resistance training work together to promote muscle growth and maintain strength.


Rocky knew that drinking the eggs wasn’t enough – he still had to challenge his muscles to build muscle and strength.


Protein in everything: Science vs. sales pitch


So, is the protein craze based on real science, or is it a fad?


It’s both. The science is clear – dietary protein supports muscle maintenance, growth, injury repair and recovery, fullness and weight regulation, and healthy aging. The fad is the idea that any food with added protein is automatically better – and that you can always benefit from more protein.


Protein deserves attention. But the marketing of protein-fortified food products is not a shortcut to a quality diet that provides a complete source of amino acids from nutritious foods.

Linda M. Boland 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/more-protein-in-your-breakfast-or-snacks-wont-give-you-more-muscle-without-more-work-a-biologist-separates-the-science-from-the-marketing-287942
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The importance of teaching students what AI can’t do

theconversation.com · Billy J. Stratton, Professor of English and Literary Arts, University of Denver

Emile Bernard's 'Madeleine in the Bois d'Amour' (1888). Art Media/The Print Collector via Getty ImagesIt’s disconcerting to envision human thought becoming redundant or deemed inferior due to advancements in artificial intelligence. But for all its ills, AI cannot be ignored or wished away. It’s here to stay, and I want my students to understand the stakes of becoming too reliant on this technology.


I can’t blame them for wondering why they should dedicate so much time and effort to honing their writing and critical thinking skills if large language models appear to do a passable job.


Yet this situation has major implications for culture and societies. 


It’s easy to envision a future where AI dependency leads to intellectual conformity and the erosion of critical thinking. Researchers are already documenting these effects, which threaten to render the hard work of wrestling with ideas a lost art.


This is why I think it’s critical for educators to confront AI head-on. The key, I believe, is teaching students to distinguish AI’s pattern recognition skills from its inability to daydream, inhabit human perspectives and authentically express itself.


Tell me what you think


In a course I recently taught on Southern Gothic literature, I gave my students an exercise. They were tasked with prompting AI to analyze the “emotional atmosphere” of a scene from Carson McCullers’ 1940 novel “The Heart is a Lonely Hunter.”


Many of the characters readers meet in Southern Gothic works like McCullers’ are freakish and brutal. Rendered from a distorted, unnatural lens, they speak in odd dialects and conjure what Flannery O’Connor called the “grotesque.” They live in isolated places that are stuck in the past and, to use another term of O'Connor’s, are “Christ-haunted.” 


Many readers have difficulty synthesizing the strange worlds of these characters. AI has an even harder time generalizing the complex tensions between faith and unbelief, or good and evil, that animate these stories.



            [image: Black and white photo of a young woman sitting a stoop, resting her head in one hand while cradling a cigarette in the other.]
            
              Carson McCullers.
              AP Photo
            
          

To limit the range of responses and allow useful comparisons, I provided students with scenes involving the main characters of the novel. One of them was the heartrending sequence in which Spiros Antonapoulos, a deaf character, is sent away to a state insane asylum, leaving his only friend, John Singer, behind.


The scene carries a palpable sense of dread and sadness. Further, it invokes righteous anger toward Antonapoulos’ cousin for sending him away – a decision driven by convenience and based on a misunderstanding of Spiros’ struggles as deviant, antisocial behavior. That he is from an immigrant background living in small-town Georgia gives the scene an even sharper edge.


ChatGPT, however, rendered the scene using sterile, abstract terminology. To pull a representative response that one of my students shared: “The atmosphere is devastatingly lonely and suspended in time. The scene feels quiet, helpless and emotionally one-sided. There is no dramatic farewell; instead, the moment is marked by Singer’s silent anguish. The train’s departure symbolizes irreversible separation.”


The assessment is clinical and cold. It fails to capture the weight of deep sadness that exudes from the separation of two friends who have only each other. It included a factual mistake, too: It’s a bus, not a train, that pulls away.


Also missing is any clear acknowledgment of Singer’s fear for the horrors in store for Antonapoulos, and the dramatic irony created by Antonapoulos’ own seeming obliviousness to how his life is being upended. AI simply lacks the lived experience to become contextually aware in ways that allow it to truly understand McCullers’ haunting novel.


Because AI largely functions as an optimization engine – relying on synthesizing vast amounts of online data and summarizing the results – its analyses of this scene and others were consistently shallow; they “lacked depth” and were filled with “vague platitudes,” as two students put it. 


Accessing the embodied experience


Next, I asked my students to have AI generate “a new scene involving at least three characters” of their choosing.


The creative output was even more soulless. Students were especially amused that AI had John Singer, who acts as a hub connecting all the other characters, speaking on a variety of subjects. The problem, of course, is that Singer, like Antonapoulos, is also deaf. 



            [image: Movie still of a seated man wearing a suit, with his eyes closed, his head down, and his hands raised.]
            
              Alan Arkin plays John Singer in the 1968 film adaptation of ‘The Heart is a Lonely Hunter.’
              Warner Bros.
            
          

That AI could not fathom the experience of being unable to hear isn’t surprising. It’s important to remember that engaging with AI means dealing with a synthetic intelligence that lacks a body through which to experience and interact with the world.


Without an embodied presence it cannot put itself in the shoes of its users and experience anything approaching human empathy. While tech billionaires such as Elon Musk and Marc Andreessen may see empathy and introspection as weaknesses, those traits are the beating heart of literature and art, the wellspring of creativity and human connection.


In other words, emotion, empathy and irrationality could be seen as some of the most powerful counterweights to AI.




Embracing human frailty


There may be situations where AI may be useful to my students, and I think efforts to ban the use of AI are unfeasible and counterproductive. 


The ability to forgo these tools altogether is largely a luxury. Just as many people can’t afford to have someone else clean their homes, landscape their yards or nanny their kids, those struggling to make ends meet may need to lean on AI assistance.


But my hope is that my students – especially when it comes to their intellectual work – will understand that deploying the technology requires abandoning capacities that are essential to human thought and creativity: imagination, intuition and self-reflection.


I want them to think twice before trying to mask, with a chatbot, the inherent frailties, weaknesses, obsessions and digressions of the human mind. Instead, I want them to embrace these human tendencies and surrender to what poet William Wordsworth called the “spontaneous overflow of powerful feelings.” 


After all, the greatest art often emerges from those who are at their most vulnerable, confused and lost.

Billy J. Stratton 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/the-importance-of-teaching-students-what-ai-cant-do-286100
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Antarctic krill fishing is now concentrated in the exact pattern conservation rules were designed to prevent

theconversation.com · Kim S. Bernard, Professor of Biological Oceanography, Oregon State University

A trawler fishes for krill in the Southern Ocean. AP Photo/David KeytonThe companies fishing for Antarctic krill have harvested so much so quickly that the season had to close in August 2026, three months before it was scheduled to end. That’s the second consecutive year of an early closing.


The fishing industry has said these developments are evidence that the management system is working as intended: Once the 620,000-ton limit, called a “trigger level,” is reached, fishing must stop. And the evidence indicates that the krill fishing boats do stop when the trigger level is hit.


However, as someone who has been studying Antarctic krill ecology and their role in the Southern Ocean ecosystem for 16 years, what currently concerns me most is how locally concentrated that harvest has become. 



            [image: A person's hands hold dozens of tiny pink shrimp-like creatures.]
            
              Krill are tiny, but they are a vital part of the Southern Ocean’s ecosystem.
              Dan Costa/National Science Foundation
            
          

A key species for Antarctic marine ecosystems


Antarctic krill, Euphausia superba, is a principal food source for penguins, seals, whales, seabirds and fish. But krill are not distributed evenly across the Southern Ocean: They gather in dense, patchy groups in particular locations. They are most numerous in the waters off the Antarctic Peninsula stretching into the Scotia Sea.


Breeding penguins and seals depend on high concentrations of krill found relatively close to their colonies because they must repeatedly return to those colonies to feed their young. If they don’t find krill nearby, they can’t go much farther into the ocean to seek alternative prey without risking their young starving on the shore. More than 30 years of observations from the Antarctic Peninsula show why this concentration of krill matters. Models using those observations predict overall penguin performance – factors such as breeding success and foraging trip duration – to decline when fishing removes a high proportion of the krill available locally.


Baleen whales are more mobile, but they depend on exceptionally dense krill patches to make feeding worthwhile and often congregate in the same productive hot spots. There is growing concern around the overlap between the krill fishery and important feeding grounds of the recovering fin whale population.


Perhaps obviously, those locations are also attractive to fishing vessels, because it’s most efficient to catch large amounts of krill in those places. Krill meal is used as feed for aquaculture, pets and ornamental fish, among others. While some nations use krill meal as an additional food source for their people, human use of krill products is primarily through dietary supplements containing oils that are extracted from krill.


Efforts to manage fishing


An intergovernmental agency called the Commission for the Conservation of Antarctic Marine Living Resources, better known by its acronym CCAMLR, manages the Antarctic krill fishery, among other sea life in the Southern Ocean. It was created in 1982 amid concern that the rapidly expanding krill fishery could remove too much food from penguins, seals, whales and other predators. At present, 26 countries and the European Union are members of the commission.


In 1991 the commission set a precautionary threshold of 620,000 tons on the annual catch of krill across a region known as Area 48, which extends from the Antarctic Peninsula across the Scotia Sea. CCAMLR refers to this threshold as the “trigger level” because reaching it was intended to trigger a management system splitting the region into smaller areas, with their own specific catch limits, before catches could increase further.


The commission recognized that catching even a relatively small amount of krill could damage local ecosystems if it all came from a small area. In 2009, it placed regional caps within the 620,000-ton trigger level, limiting how much could be taken from each of four subareas within the broader Area 48: the Antarctic Peninsula, the South Orkney Islands, South Georgia and the South Sandwich Islands.





Regional caps expire


While the regional caps were in effect, krill fishing ran the full year without ever hitting the trigger level.


The conservation measure that established the regional caps expired in 2024, and was not renewed or replaced. The trigger level remains in force, but companies are now allowed to fish for krill in whichever krill-rich areas they find most productive.


In each of the two seasons since then, fishing companies have hit the 620,000-ton trigger level months before the end of the season, in part by focusing their efforts on places where they can catch the most krill.


Global Fishing Watch’s vessel tracking shows that in 2026 the krill fishing fleet operated primarily in the Bransfield and Gerlache straits of the Antarctic Peninsula and northwest of the South Orkney Islands, with little to no fishing in the rest of Area 48.


Krill fishing is now happening in precisely the concentrated pattern the regional-cap conservation measure was created to prevent.



            [image: Two maps of a region of Antarctica and the Southern Ocean below the Atlantic show purple shading where krill fishing activity happened under two different sets of rules. More krill were caught in 2025 and 2026 than in the previous years, in a smaller area of the ocean.]
            
              Krill fishing under regional limits, seen on the left, was much more widespread than after the regional limits were lifted, seen on the right.
              Kim S. Bernard with data from CCAMLR and Global Fishing Watch, CC BY-ND
            
          

An opportunity


The concentration of fishing comes as the overall ecosystem is becoming more vulnerable as a result of climate change. The Antarctic Peninsula and Scotia Sea are among the fastest-warming places on the planet.


Decreased sea ice cover, changing wind patterns and warming ocean temperatures are already altering krill habitat and the Southern Ocean food web. A long-term analysis of the Antarctic krill population in this region found that their densities declined by about 59% between the late 20th century and more recent decades, with the sharpest declines in the northern part of their range.


Because of the rapid changes to the marine environment of the Antarctic Peninsula and the region’s exceptional ecological importance, Argentina and Chile have proposed a marine protected area to conserve important habitats, biodiversity and ecological processes. The proposal, developed through years of scientific planning, would also protect areas important to krill and the predators that depend on them. But eight years after it was formally submitted to CCAMLR, member nations have still not reached the consensus required to adopt it.


The CCAMLR members next meet in October 2026. At that meeting, members need to restore binding spatial limits on krill catches while agreeing on a more sophisticated ecosystem-based management system that distributes fishing at scales relevant to krill and their predators. The proposed marine protected area will also be up for discussion, again. The concerns that led to the committee being created 44 years ago – fears about krill fishing harming krill-dependent Antarctic wildlife – have not diminished over the decades.

Kim S. Bernard receives funding from the National Science Foundation and National Geographic. She has served as an invited scientific expert for CCAMLR through the Scientific Committee for Antarctic Research. 


Original: https://theconversation.com/antarctic-krill-fishing-is-now-concentrated-in-the-exact-pattern-conservation-rules-were-designed-to-prevent-290019
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A seemingly technical change to international student visas could disrupt teaching and research at US universities

theconversation.com · Abigail Boggs, Assistant Professor of Sociology and Education Studies, Wesleyan University

New visa changes for international students are the latest step the Trump administration has taken that can make it harder for students to come to the U.S. to complete their degrees.  LVector/iStock via Getty Images PlusThe Trump administration is revising a visa rule for international students that in part determines how long, and under what conditions, they can stay in the country. The change sounds technical. Its effects are not.


Beginning Sept. 15, 2026, most students entering the U.S. on F-1 and J-1 visas – meaning visas for international students and  exchange visitors, including students and scholars – will no longer be admitted for “duration of status.” Duration of status means they can remain in the U.S. as long they are enrolled in their academic program, or shortly thereafter. 


Now, academic visa holders will instead be able to stay in the country for a predetermined period of time, generally four years. 


Those who need more time to complete a degree will have to reapply to U.S. Citizenship and Immigration Services for permission to stay.


The change could also complicate international travel: Students returning to the U.S. will have to make sure their fixed period of admission has not expired, in addition to having the valid visa and school documents normally required for reentry.


The rule also lets full-time international students stay 30 days in the country after they complete their program, as opposed to the 60 days they currently have to remain in the U.S. 


I study the history of international students in U.S. higher education. Universities rely on international students for tuition, teaching, research and other kinds of skilled work. 


These new rules will make it harder for some international students to visit and stay in the country, a result that will likely have negative consequences for universities and colleges, too. 



            [image: A man with a black robe and graduation cap stands near a group of people shouting with their hands covering their mouths.]
            
              Harvard students rally in support of international students in May 2025.
              Rick Friedman/AFP via Getty Images
            
          

A look at international students


U.S. colleges and universities hosted 1,177,766 international students in the 2024-25 school year, an all-time high that made up approximately 6% of all higher education students.


Most of them were working toward degrees in in science, technology, engineering and mathematics. 


Nearly 488,500 of those international students were seeking graduate degrees. More than 294,000 of them participated in a federal program called Optional Practical Training, which helps some international students work in jobs related to their field of study before or after they graduate. 


International enrollment grew steadily at U.S. colleges and universities, from about 565,000 students in the 2004-05 school year to more than 1 million by the 2015-16 academic year.  


Growth then slowed during the first Trump administration but began rising again after 2021. 


The concentration is much higher in some programs and institutions. At Purdue, for example, international students make up 63% of graduate students in mechanical engineering. At Columbia University, non-U.S. residents made up 53% of graduate students in the fall of 2024. 


Since 2024, the greatest number of international students has come from India. The next largest group is students from China. For more than a decade, students from China made up the largest group of international students in the U.S. But the number of Chinese students has dropped over the past several years. 


International students are important for university finances, too. 


Most of these students are not eligible for U.S. federal student aid or loans. 


More than half of international students report “personal or family funds” as their primary source of financial support to help pay for their education. These students contributed nearly US$55 billion to the U.S. economy in 2024, according to the international student exchange nonprofit Institute of International Education.


International graduate students also frequently teach undergraduate courses, conduct experiments and staff research laboratories. 


What the rule changes


Until now, most international students did not have to reapply to maintain or extend their standard F-1 student visa midway through their course of study. 


And if a student remained enrolled and complied with immigration rules, a university could extend the student’s expected completion date of their program when more time was needed. 


The new rule introduces a separate federal immigration review for every student whose course of study goes beyond four years. This, according to the Department of Homeland Security, will add 393,500 new visa reviews to the U.S. government workload each year. 


Not a strict timeline


Academic work does not always proceed on schedule. Research changes direction. Funding gets delayed. A dissertation needs another semester. 


If a student reaches the end of their visa’s limits before they finish their degree, a university can still say that the student is making appropriate progress and needs more time – but now the U.S. government will also have to agree that the student can remain enrolled and stay in the country.


The Presidents’ Alliance on Higher Education and Immigration is among the higher education groups that has warned the change could disrupt teaching and research, as well as discourage students from choosing a U.S. school altogether. 


The Department of Homeland Security has acknowledged that the change may be disruptive. But the agency argues that fixed student visa time periods will give immigration officials more opportunities to check whether students are following visa requirements and to conduct national security screening.


A broader campaign


The first Trump administration proposed a similar policy in 2020. The Biden administration withdrew this visa proposal in 2021. Trump then revived the proposal after returning to office. 


This policy change comes alongside other immigration changes that make it harder for international students to attend U.S. schools. 


In 2025, the Trump White House tried unsuccessfully to stop Harvard from enrolling any international students. Federal courts blocked that measure in June 2025.


Secretary of State Marco Rubio also announced in May 2025 that the State Department was beginning to revoke visas of some Chinese students and increasing the scrutiny of prospective international students from China and Hong Kong. 


The administration said in January 2026 that it had revoked 8,000 student visas since the start of Trump’s second term. 
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              A graduate stands up alongside fellow classmates and country flags during the commencement at Brown University in Providence, R.I., in May 2025.
              Joseph Prezioso/Anadolu via Getty Images
            
          

Why it matters


The new rule does not end international education or impose a four-year maximum on all students’ degrees. It does mean, however, that more international students will need to get additional levels of federal approval so they can complete their education in the U.S.


A student in a six-year doctoral program can still finish their degree, but they will generally need federal approval to remain in the country beyond four years. A student in a two-year master’s program who finishes on schedule may never need an extension. 


The four-year limit can also affect students whose programs are designed to take longer. The University of Cincinnati’s engineering degree generally takes five years to complete, for example. Some medical residency and fellowship pathways for J-1 physicians routinely extend five to seven years.


These new roadblocks can determine whether students finish degrees, or remain with their partners and children. They can also determine whether laboratories keep researchers and employers retain graduates trained in the U.S. 


On Aug. 18, a coalition of higher education groups and unions sued to block the rule, arguing that requiring students to repeatedly seek federal permission to continue their studies will disrupt degree programs and make it harder for universities to recruit and retain students.


International students are woven into the everyday work of U.S. higher education. Making their ability to stay more dependent on repeated federal decisions will inevitably affect the institutions that rely on them.

Abigail Boggs 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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16% of Pennsylvania teens have considered suicide – but everyday connection may help

theconversation.com · Xue Zhang, Assistant Professor of Biobehavioral Health, Penn State · Jonathan Wright, Assistant Research Professor of Health and Human Development, Penn State

Teens who feel connected at home, school and in their community are less likely to experience suicidal thoughts, research shows. The Washington Post/The Washington Post Collection via Getty ImagesWhat comes to mind when you think about preventing teen suicide? Crisis hotlines, maybe. Emergency interventions. Those matter – but prevention often starts earlier, in everyday relationships at home, school and in the community. A parent asking about a teenager’s day over dinner, for instance. Or a teacher helping a student find purpose in what they’re learning. Or even neighbors cheering on teens at a Friday night game.


These moments may seem ordinary, but our research suggests they play a bigger role in protecting teens from suicide than most realize. 


We are researchers from Penn State. One of us is a social epidemiologist who studies the social and structural determinants of health, and the other is a prevention scientist who studies risk and protective factors among young people. 


Together, we analyzed data from more than 190,000 Pennsylvania adolescents who participated in the Pennsylvania Youth Survey. The survey was sent to students in grades 6-12 in 2023, capturing 52.3% of all eligible students in Pennsylvania. It is an anonymous survey administered every other year to assess students’ experiences with family, school and community, as well as mental health, substance use, violence and suicide risk.


We found that teens who felt connected to family, school and community – and were recognized for their positive behaviors – were less likely to report suicidal thoughts, plans, attempts and related injuries. 


Suicidal thoughts are common among teens


Suicide is the third leading cause of death among American adolescents after accidents and homicide. Suicidal thoughts among teens are more widespread.


In our study, 16% of the adolescents reported seriously considering suicide, 13% had made a suicide plan, 5% had attempted suicide, and 1% reported an attempt that resulted in an injury that required medical treatment. 


Depression, substance use and being bullied are well-established risk factors for suicidal thoughts and behaviors. Our study confirmed that these experiences are strongly associated with greater suicide risk.


But what protects teens from suicide? To find out, we examined whether strong family, school and community relationships were linked to lower suicide risk.


Why relationships matter


Our analysis focused on two ideas. The first was social bonds, which is the feeling of being connected to family, committed to school and attached to one’s community. The second was social recognition, the feeling that positive behavior is noticed, appreciated and encouraged by parents, teachers, coaches or neighbors. 



            [image: A group of girls on a soccer team listen to their coach.]
            
              Teens who play sports are less likely to report suicidal thoughts, plans or attempts.
              Jeff Greenberg/Universal Images Group via Getty Images
            
          

Social bonds and social recognition reflect whether adolescents feel that they belong and that they matter. 


We found that teens who felt more connected to the people around them were less likely to report suicidal thoughts and behaviors, depression, being bullied and substance use. Family relationships showed the strongest protective effect, and school connectedness also served as a preventive measure. For example, teens who scored just one point higher on family attachment – feeling closer to their parents or caregivers, sharing their thoughts and feelings with them, doing fun things together, or feeling they could turn to them for help – were about 18% less likely to consider suicide than teens with low family attachment.


Rural teens generally faced higher suicide risk and reported fewer protective relationships overall. We found that rural teens had about a 15% higher probability of making a suicide plan and a 17% higher probability of attempting suicide than their urban peers. But they were also more likely to feel recognized and valued within their communities. 


Small actions can have lasting effects


Our findings suggest that many opportunities for suicide prevention occur during ordinary daily interactions.


Families can make time for open and honest conversations with their teens, recognize teenagers’ efforts instead of focusing only on their achievements, and encouraging them to ask for help. These actions help teens feel supported and valued.


Schools play a central role in adolescents’ daily lives and their social and emotional development. They can strengthen a student’s sense of belonging by helping them build a relationship with at least one trusted teacher, creating opportunities for supportive friendships, and encouraging participation in clubs, sports and other activities. Schools also help cultivate social and emotional skills such as communication, empathy and problem-solving.


Data can help schools understand where to focus their prevention efforts. Many states collect statewide data on youth health and well-being, allowing schools and communities to track trends in teens’ health and better understand the protective factors in their communities. For example, the Pennsylvania Youth Survey, used in our study, includes an online data dashboard that helps schools identify strengths, recognize gaps and use local data to guide prevention efforts and evaluate their impact over time. 


Communities also play an important role. When adults outside the family notice teens’ efforts, encourage them and recognize their positive contributions, they send an important message: You are seen and you matter. These connections can grow through sports teams, volunteer organizations, faith communities and neighborhood activities. They help adolescents feel that they belong to something larger than themselves. 
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              Teens who feel more connected to the people around them are less likely to report suicidal thoughts and behavior.
              EMS-FORSTER-PRODUCTIONS/Digital Vision Collection via Getty Images
            
          

Supportive relationships may be especially important in rural communities, where adolescents experience higher suicide rates while also facing greater barriers to mental health services, lower rates of screening and treatment, and greater availability to firearms.


We believe that expanding access to mental health care remains essential. But our findings suggest that families, schools and communities can also make a difference simply by creating everyday opportunities for young people to feel recognized, valued and connected. Responding quickly when a teenager is in crisis remains essential, but suicide prevention does not begin there. Prevention can be small interactions that build a sense of belonging and hope long before a crisis occurs. 


If you or someone you know is struggling with thoughts of suicide, the 988 Suicide & Crisis Lifeline is available 24/7 by call or text, or via chat at 988lifeline.org.


Read more of our stories about Pittsburgh and Pennsylvania.

Jonathan Wright receives funding from the Pennsylvania Commission on Crime and Delinquency for the administration of the Pennsylvania Youth Survey. 
Xue Zhang 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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Jason Arday and the new politics of plagiarism

theconversation.com · Roger J. Kreuz, Associate Dean and Feinstone Interdisciplinary Research Professor​, University of Memphis

Cambridge professor Jason Arday was found dead at his home in London on Aug. 14, 2026, days after he resigned from his position amid accusations of plagiarism, which he had denied.  Nordin Catic/Getty ImagesAfter a meteoric rise to the top ranks of British academia, scholar Jason Arday was found dead at his London home on Aug. 14, 2026. 


Arday had spent weeks fighting plagiarism accusations. The way they took on a life of their own in the media ecosystem is a stark reminder of the steep price people can pay in a culture that has made originality a kind of moral virtue.


In 2023, at age 38, he had been appointed to a professorship in sociology of education at the University of Cambridge, becoming the youngest Black professor in the institution’s 800-year history.


Nine days before his death, Arday had resigned from his faculty position. He was facing growing criticism about improbable and inconsistent details appearing in his memoir, scheduled to be released in the coming weeks by Simon & Schuster. Arday’s publisher had stood by him, lauding the academic’s “professionalism and integrity.”


But the originality of Arday’s dissertation and his other academic work was also coming under scrutiny, leading to multiple allegations of plagiarism.


Arday vehemently denied the accusations, suggesting that any mistakes were the result of his autism. He also claimed that his accusers were motivated by racism.


The controversy over Arday’s work reflects an ongoing trend of ideological opponents levying plagiarism accusations to undermine one another. I think it’s also worth exploring why such attacks continue to be so enticing – and so effective.


Shifting standards for originality


Plagiarism can be defined as the appropriation of someone else’s words or ideas without acknowledgment or compensation.


In the ancient world, plagiarism was viewed quite negatively: The word “plagiarism” actually means “kidnapper” in Latin, and the Roman poet Horace described literary theft like a crow making itself beautiful with stolen feathers.


But in my 2026 book, “Strikingly Similar,” I explore how, throughout the medieval period, the Renaissance and into the early modern era, an ethos of “imitatio” prevailed. Chaucer, Shakespeare and Milton are examples of authors who hewed closely to writers who had come before them. These writers freely borrowed plots, characters and rhetorical devices in the service of their own work.


True originality came to be viewed in a positive light only gradually, and it eventually developed into the modern concept of intellectual property, in which the creative products of human ingenuity are viewed as tangible assets. Treating creative works as property, in turn, created the legal framework to protect them.


The German artist Albrecht Dürer initiated one of the first known intellectual property lawsuits. In 1506, he asked the Venetian government to stop the Italian engraver Marcantonio Raimondi from copying his woodcuts. Dürer was only partly successful: It was decided that Raimondi could continue copying Dürer’s work, but he was prohibited from also copying the artist’s distinctive monogram.


In the 19th century, as the result of lobbying by authors such as Charles Dickens, the British Parliament enacted the Copyright Act of 1842. This statute greatly expanded the protections granted to authors. It would take another 50 years, however, before foreign authors like Dickens enjoyed similar protections under U.S. copyright law.


Today, the situation that existed during the Renaissance has almost totally reversed itself. 


In Europe, groups of scholars have banded together to investigate allegations of plagiarism. Using crowdsourcing techniques, VroniPlag Wiki in Germany and Dissernet in Russia have exposed numerous instances of plagiarism by public servants in their dissertations and academic publications.


The work of VroniPlag Wiki alone has led to several German universities revoking doctoral degrees they had awarded to elected and appointed government officials.


Plagiarism becomes political


Today, accusations of plagiarism have become a potent way to undermine someone’s credibility. If a claim is substantiated, the plagiarist is seen as sloppy or lazy at best, and fundamentally dishonest at worst. 


As a result, partisans of the political left and right routinely use allegations of plagiarism to vilify their ideological adversaries. This serves their goals of undercutting both their target’s work and the institutions they represent.


In 1991, NPR’s Nina Totenberg broke the story of Anita Hill’s allegations of sexual harassment against Supreme Court nominee Clarence Thomas, drawing the ire of the right. As the controversy engulfed the confirmation process, the conservative-leaning Wall Street Journal revived a nearly two-decade-old plagiarism accusation against Totenberg, dating from her time as a reporter for the National Observer.


The most prominent recent example would be the 2023 claim by conservative activist Christopher Rufo that Claudine Gay, then serving as president of Harvard, had engaged in multiple acts of plagiarism.


In 2024, Gay resigned as the school’s president, although she remains on the faculty. (In an ironic twist, the spouse of one of Gay’s most prominent critics, hedge fund manager Bill Ackman, was accused of having plagiarized her own dissertation.)


Conservative voices have also routinely found themselves in the crosshairs. 


In 2013, multiple media outlets accused Kentucky Republican Sen. Rand Paul of plagiarizing in his speeches, newspaper column and his 2012 book from a variety of sources, including Wikipedia. And during Supreme Court Justice Neil Gorsuch’s 2017 confirmation hearings, some media outlets claimed that President Donald Trump’s nominee had plagiarized parts of his 2006 book about assisted suicide. Gorsuch went on to be confirmed by the Senate.
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              Neil Gorsuch is sworn in on the first day of his Supreme Court confirmation hearing before the Senate Judiciary Committee on March 20, 2017.
              Justin Sullivan/Getty Images
            
          

The accusations against Arday did not emerge in a political vacuum. They were shaped by the culture wars over race, academia and diversity, equity and inclusion policies.


On July 21, 2026, Nathan Cofnas, an American philosopher working at Ghent University in Belgium, wrote a Substack post detailing how he submitted Arday’s 2015 dissertation to Copyleaks, a plagiarism detection platform. He found “substantial overlap” with a thesis written by another scholar in 2009.


Cofnas added that “Many passages are lifted with minimal editing, sometimes retaining copy-editing mistakes from the original source,” and found similar issues in other papers written by Arday.


In the past, Cofnas has expressed doubts about the intellectual abilities of Blacks in comparison to whites. By discrediting the work of a Black professor, he explained, he could also discredit the university that had hired Arday for promoting “the ideology of DEI.” 


Ghent University suspended Cofnas on August 20, 2026, while it conducted an investigation into his actions. 


AI complicates the notion of plagiarism


The rise of generative artificial intelligence has arguably made the public’s desire for original human works even more pronounced. Just a year after the 2022 release of ChatGPT 3.5, Merriam-Webster chose “authentic” as its word of the year.


Copyright laws also underscore the premium we place on originality by granting creators – and even their heirs – long periods of exclusive rights for books, music and other artistic works.


When a student submits a paper written by a chatbot instead of their own work, should this be considered plagiarism? I’ve argued that this is more akin to ghostwriting, since the student isn’t copying from an original source. Instead, generative AI is stringing words together in a probabilistic way that closely resembles human writing.


That isn’t the same as generating a text from a single source. That said, using a chatbot to write without disclosing its use can still be a form of cheating. And most people contend that plagiarism, cheating and ghostwriting are all cut from the same cloth because they all lack the spark that we ascribe to truly original thinking and writing.


The public ultimately expects journalists, scholars and elected officials to behave ethically. In academia, there is no greater sin than passing off another’s work as one’s own. And violations of public trust are typically judged quite harshly.

Roger J. Kreuz 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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Puerto Rico is rationing water, but many residents stopped trusting the tap long before the drought

theconversation.com · Ivis García, Associate Professor of Landscape Architecture and Urban Planning, Texas A&M University

Residents collect water from a tanker truck amid government-imposed water rationing in San Juan, Puerto Rico, in August 2026. Ricardo Arduengo/AFP via Getty ImagesImagine turning on your kitchen faucet and nothing comes out. Not for an hour, but for two full days. Then the water returns, only to stop again two days later. 


That is what more than 180,000 customers in San Juan, Puerto Rico, and six nearby municipalities have been dealing with since Aug. 7, 2026, and officials expect 48-hour rotating outages to continue at least through August.


The official explanation is drought that has depleted the island’s reservoirs. July was the driest month San Juan has recorded in more than 120 years. The Superaqueduct, a large, aging pipe system that carries water to the metro area, also ruptured in June, severely reducing water supplies.


“This situation is out of our hands,” Gov. Jenniffer González said in early August as water rationing began.


But as a professor of urban planning who has spent years studying water in Puerto Rico, I know that a great deal of the problem Puerto Rico is facing has been in someone’s hands. And for many households I’ve spoken with, the announcement changed less for their daily lives than you might expect.


People were already living without water


Puerto Ricans have dealt with water-rationing before, including during a drought in 2015 that left 400,000 customers receiving water service every third day, and again in 2020. After Hurricane Maria in 2017, parts of the island went nearly five months without dependable service. The water interruptions never really stopped for many Puerto Ricans after that.


Residents of one San Juan neighborhood counted 123 days of water outages over the 13 months before the latest rolling outages began. Some brought their unwashed laundry to a protest in the capital in August 2026. A community leader in another town told The Associated Press the rolling outages schedule did not mean much, because her neighborhood had been experiencing water outages for several months.


Filling buckets, keeping jugs by the door, checking the faucet each morning – for many Puerto Ricans, that routine was in place long before now.
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              A woman washes her hair using water from a natural spring on Aug. 6, 2026, during mandatory water rationing imposed amid a severe drought in Puerto Rico.
              Ricardo Arduengo/AFP via Getty Images
            
          

The government-owned water company, Puerto Rico Aqueduct and Sewer Authority, or PRASA, is responsible for the water system. But no agency publishes how often households lose service, and Puerto Rico has no independent water regulator. Past engineers’ reports for PRASA have counted reported leaks and overflows, but not how many homes were affected. Much of the information about the latest outages has come instead from residents and investigations by the Puerto Rico House and Senate into repeated water interruptions.


Losing half its water to leaks


Part of Puerto Rico’s water problem is the large amount of water lost between water treatment facilities and customers.


Two aging systems are failing at once: large transmission mains like the Superaqueduct, where a break can cut off an entire city, and roughly 15,000 miles of distribution lines that leak continuously.


This is not a new problem. PRASA lost 267 million of the 513 million gallons it produced each day, close to half, to leaks from pipes before it reached anyone in fiscal year 2024, according to Puerto Rico’s federally appointed Financial Oversight and Management Board, which certifies the utility’s budget. The utility’s fiscal plan includes investing in leak detection, but shows only a 6% reduction in water losses since 2019.  


Overall, the costs have been estimated at nearly US$100 million annually in wasted water production and over $200 million in lost revenue.
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              A Puerto Rico Aqueduct and Sewer Authority pumping station in Loíza.
              Ivis García
            
          

The island, which has been battered by severe storms and earthquakes in recent years, relies heavily on disaster recovery funds from the Federal Emergency Management Agency and funding from other federal and state agencies for its water system repair work. To secure those funds, it prioritizes projects that FEMA will reimburse – treatment plants, meters and hurricane reconstruction – rather than the thousands of miles of small pipes where most of the water is lost.


The U.S. Environmental Protection Agency has put Puerto Rico’s need for distribution and transmission pipe work at $2.2 billion, far more than the funding it receives for water systems or the amount it gets from customers. 


Mistrust of the system


In addition to the outages, water quality problems over the years have created widespread mistrust of Puerto Rico’s water system.


An analysis of U.S. Environmental Protection Agency data found that in 2015, water systems serving the island had more health and other violations than in any other U.S. state or territory. 


In 2021, researchers analyzing EPA compliance data found that 17 of Puerto Rico’s 78 municipalities had systems the agency classifies as serious violators. However, that label does not tell a household whether the problem is contamination or paperwork, which is part of why people stop trusting what comes out of the tap.
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              Some communities have never had public water service. An open cistern serves one community-managed water system.
              Ivis García
            
          

I worked on a research team led by engineers at Iowa State University that studied how Puerto Rican households get their drinking water. In 2022, we surveyed and interviewed 154 residents in the Loíza, Comerío and Aguas Buenas regions.


Sixty-four percent said they mistrusted their tap water. They talked about taste, color and smell, and their own history with the utility. One said the water tasted like the ocean. Another said that, after Hurricane Maria, the pipes smelled of dead animals. A third boiled the water as recommended, got sick anyway, and didn’t go back to using tap water.


Some residents said they rely on bottled water when they can, even when the taps are running. One told us she uses municipal water when her bottled water runs out because she has no car and will not keep asking her children to bring more. A few said relatives shamed them if they used water from the faucet.


These households are paying for water whether it arrives or not. The published residential rate starts near $30 a month on top of the cost of the water actually used. But buying bottled water is more expensive than tap water, and the median household income in Puerto Rico is $26,297, compared to roughly $82,000 nationally. The poverty rate is 37.3%.


A separate survey our team ran with 208 older adults in Loíza found 86% using bottled water and 71% also drinking tap water.


Paying for repairs


A utility that cannot hold its customers will have an even harder time financing its repairs.


The system’s $1.1 billion in annual revenue can’t cover the roughly $1.3 billion in operating costs and $240 to $270 million a year in debt service on about $3.8 billion in long-term debt. That is why the capital program is mostly federally funded.


But that federal funding is paid as reimbursements, and the work has been slow. Puerto Rico’s most recent congressional status report found it slowed even more after FEMA added new procedural requirements in 2025.


In Puerto Rico, the money for repairs mostly exists on paper. Some is obligated but not disbursed, some is committed to court-ordered wastewater work instead, and almost none of it is aimed at the small pipes losing the water. A utility that has spent two decades under federal consent decrees for breaking Clean Water Act rules and releasing raw sewage into waterways still cannot cover the island’s water system’s actual needs.

Ivis García received funding from the U.S. Environmental Protection Agency, Assistance Agreement No. 84004001, and the National Science Foundation, Award 2302205. The research was conducted with colleagues at Iowa State University and Bradley University, with local field research assistants in Puerto Rico. The views are the author's and have not been reviewed by the EPA, NSF or the rest of the team at ISU.
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Colorado River water conservation efforts get only halfway to a solution

theconversation.com · Sarah Porter, Director of the Kyl Center for Water Policy, ASU Morrison Institute for Public Policy, Arizona State University

A view over Lake Mead shows how far the lake's level has fallen. AP Photo/Ty ONeilIn August 2026 the nation’s two largest reservoirs, Lake Mead and Lake Powell, both on the Colorado River, hit their lowest levels since they first began to be filled in 1936 and 1963, respectively.


The federal government and the seven Colorado River basin states – Arizona, California, Colorado, Nevada, New Mexico, Utah and Wyoming – have been unable to reach an agreement about who should reduce water usage by how much to avoid catastrophic declines in lake levels.


And the existing plans and commitments, including a federal outline announced in late July 2026, don’t get close to achieving what’s needed to keep the river flowing. Here’s a look at the key issues making an agreement so hard to reach.





Big cuts are needed


To stabilize the Colorado River system, seven states and Mexico need to reduce annual consumption of Colorado River water by at least 3 million acre-feet (980 million gallons), and probably more like 4 million acre-feet (1.3 trillion gallons), each year.


The Lower Basin states – Arizona, California and Nevada – have been using less water, even as their populations have grown.


They have proposed to further reduce water use in 2027 and 2028, and Mexico has, too. Those decreases, coming only from the Lower Basin states, would be the biggest-ever reductions of Colorado River water use, but they would amount to only about 3.7 million acre-feet over two years, about half what is likely needed.


Unless more water is conserved, the reservoirs that have stored surplus water over the decades could shrink to the point that only the water that naturally flows into the river each year would be released downstream. That’s a condition called “run of river,” which could result in drastic cuts to the Lower Basin’s water supply.


If the winter of 2026-27 is like the winter the West had in 2025-26, the river and reservoirs will likely be at that point by mid-2027. A really good winter with lots of snow might push the timing out a year or two, but it won’t solve the problem: People are using a lot more water from the reservoirs than nature is replenishing each year with rainfall and snowfall.





Why is there so little water?


Water was first divided among the Upper and Lower Basins in 1922, using an overoptimistic estimate of how much water there would be. In the past quarter century, low snowpack and reductions in the amount of snow that converts to surface water have meant that flows can’t keep up with demand. 


The other key problem is evaporation. These massive reservoirs are in a hot, dry region. The U.S. Geological Survey estimates that annual evaporation is about 1.5 million acre-feet. That’s about 10% of what the seven states expect to be able to use each year – and about half of the overall cuts in water use that would be needed to keep the river flowing.


Even if sufficient water were released from Lake Powell to Lake Mead to cover the Lower Basin’s and Mexico’s apportionments, Lake Mead would continue to decline because of evaporation. 


What would deep cuts mean for people?


Farmers and ranchers in the Upper Basin have had less water available in 2026 because the winter was extraordinarily dry. 


But if water levels at Lake Powell and Lake Mead fall too low to allow dam managers to release stored water, the effects would be on the Lower Basin.  


Entities that receive water from the Central Arizona Project have junior priority in the Lower Basin. Central Arizona cities have years’ worth of groundwater they could access – not a forever supply, but enough to use for some years while they work on developing new water supplies. 


If cuts go deeper, tribal and nontribal agriculture along the main stem would arguably take the hardest hit. They may have higher-priority rights, but if there’s no water they’re still in trouble. And there isn’t an alternative water supply for agriculture along the river’s main route. 


Across the nation, people would notice higher costs and limited availability of some produce, especially in the winter. At times of year when those crops can’t grow in colder parts of the country, Yuma County, Arizona, and Imperial County, California, are key suppliers of vegetables. Other products would be affected too, including Desert durum wheat, a high-gluten wheat that is preferred for pasta.





What would those cuts mean for electricity?


The federal Bureau of Reclamation has made clear its commitment to continuing hydropower production by keeping reservoir elevations above the minimum level needed to generate electricity.


As a result, the reservoirs will likely not reach the point called “deadpool,” at which no water can move through the dam. But they may reach levels at which no water beyond what’s required to generate power – or what arrives as rain or snow – would flow downstream. 





What are the states’ positions?


The Lower Basin states have said they would reduce water use by 1.6 million acre-feet a year, effectively handling the reduction due to evaporation. But the Lower Basin has remained insistent on the Upper Basin states’ sharing in additional conservation measures.


The Upper Basin states say they’re already using much less water than they are apportioned under the Colorado River Compact and that the shortfall is due to overuse in the Lower Basin.


Without a negotiated way forward, there are two potential legal fights on the horizon, which could happen at the same time.


One is a Supreme Court fight over how to interpret the Colorado River Compact. It tends to take about a decade to resolve interstate water-sharing fights in the Supreme Court. If that happens, the region will face years of uncertainty regarding the amount of water available to different users.


At the same time, negotiators, tribes and others in the Lower Basin have made clear that they don’t agree with the approach to the crisis the Bureau of Reclamation announced in late July 2026. The specifics of how that plan will be carried out have not yet been released, but Arizona and Nevada have already threatened to sue.



            [image: A long, straight flow of water travels through a dry desert area.]
            
              The Central Arizona Project canal brings Colorado River water to cities, tribes and industry in the Phoenix-to-Tucson region.
              Jim West/UCG/Universal Images Group via Getty Images
            
          

What’s required to achieve the water-use cuts that are needed?


Agriculture uses somewhere between 70% and 75% of the water in the Colorado system.


The reductions needed to protect the system can’t be achieved by getting people in Phoenix and other cities to turn the water off when they brush their teeth. Even if people ripped out all the grass that’s watered with Colorado River water, it wouldn’t save enough.


Ideally, farmers would be encouraged – and even paid – to permanently stop irrigating some land. My colleague Kathryn Sorensen and I have called for people to start talking about how to permanently eliminate some agricultural water demand across the entire Colorado River basin. The scope of the problem is too large: There’s no other way to balance the system.


I think it’s going to require federal leadership. In the 1930s a national effort set out to improve farming efficiency all around the nation, but especially in the South and West. Under the Bankhead-Jones Act of 1937, the federal government bought millions of acres of marginal farmland to take it out of production. 


Farming is important, but not every acre of farmland should stay in production. If it’s a choice between making sure some water goes to cities or keeping every possible acre of farmland irrigated, we have to be able to discuss both options.

In the past, Sarah Porter's organization has received funding from Walton Family Foundation. In addition, Sarah serves as a volunteer appointee of Arizona Gov. Katie Hobbs's Water Council. 


Original: https://theconversation.com/colorado-river-water-conservation-efforts-get-only-halfway-to-a-solution-288758
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Cursive is making a comeback. But does it deserve one?

theconversation.com · Mary Jean Tecce DeCarlo, Clinical Professor of Literacy Studies, Drexel University

More than 25 states currently require students to learn cursive.  PeopleImages/iStock via Getty Images Plus Learning to read and write cursive was once a rite of passage for practically every American schoolchild.


Until the early 20th century, children in the U.S. were generally taught to write in cursive or script, rather than the print writing typically taught to young children today. Some people at the time thought a person’s character could be evaluated based on the quality of their cursive.


In the first half of the 20th century, penmanship was often taught as a distinct subject in American elementary schools, where children could spend as much as 45 minutes a day on handwriting instruction and practice. 


Students during these years generally learned print in kindergarten, first and second grade. Cursive was typically introduced in third or a later grade, in part because some child development researchers at the time believed that writing in print was easier for young children to learn and aligned with the fonts they found when reading. 


I am a product of this system, learning cursive in third grade and winning awards for my excellent cursive penmanship from the retired nuns who once worked in my Catholic school. Now, I am a clinical professor of literacy studies and a teacher-educator, who researches reading and writing. 


My experience is no longer typical, though, as cursive instruction has become less popular over the past few decades. Some states and schools, though, are reconsidering the value of cursive for today’s students.



            [image: A black and white photo shows a group of children standing near a woman in a white shirt at a large blackboard that is covered in white chalk cursive writing.]
            
              Elementary schoolchildren watch their teacher write cursive at a blackboard in Washington, D.C., in a 1899 photo.
              Heritage Art/Heritage Images via Getty Images
            
          

A shift away from cursive


By the 1980s, the instructional time dedicated to cursive instruction in some schools had been reduced from 45 minutes a day to 30-60 minutes per week. 


And the time allotted kept falling, in part because of the 1990s standards-based movement, which created school curricula overcrowded with content. 


The new math standards called for data analysis and probability to be incorporated into mathematics education beginning in the early grades, including kindergarten. The social studies standards, meanwhile, reflected a broader approach to history that brought greater attention to figures such as Mansa Musa, the leader of the Mali empire in the early 1300s. 


At the same time, computers became more widely available in schools and in homes, making the ability to type on keyboards seem like a necessary skill. 


Cursive began to seem antiquated. 


The Common Core state standards, a nationwide set of academic learning standards for K–12 students, were adopted in some fashion by 45 states between 2009 and 2014. These standards called for kids to learn how to type on keyboards, ensuring that whatever valuable teaching time was left for transcription would be spent on learning how to type.  


A return to cursive?


It did not take long for the pendulum to begin to swing back in favor of cursive in the early 2010s.


Framed as a back-to-basics issue, North Carolina passed the first cursive law in 2013. It required students to read and write in cursive by the end of fifth grade. 


The law also required children to memorize their multiplication tables. 


By 2015, 14 other states had some kind of cursive instruction requirement on the books. 


As of 2026, more than 25 states, including Pennsylvania, Florida, California and Michigan, require cursive instruction.


Lawmakers cite several reasons for mandating cursive in schools. 


Pennsylvania and Florida legislators argue, for example, that an informed citizenry needs to be able to read historical documents, which are often written in cursive script. 


In 2025, a Michigan representative suggested that reading cursive was also essential to preserving family history. Her granddaughter was able to read a letter that her deceased father, the lawmaker’s son, had written in cursive only because her school still chose to teach the skill.


A California assembly member had more modern realities in mind, suggesting that cursive could be used to ensure students aren’t using artificial intelligence to complete their schoolwork. 


Benefits of cursive


Being able to write in cursive can have benefits for learners. 


A 2020 study conducted in Norway hooked up 12 adults and 12 preteens to brain-imaging devices while they wrote in cursive, drew and typed. 


They found that writing in cursive activates the brain waves and neural pathways used for learning and for memory. Learning to write in cursive is also associated with better outcomes for learners with dyslexia and dysgraphia, a neurological learning disability that makes writing difficult. 


Other studies have shown cursive’s impact on writing fluency and quality. Some studies show that cursive can help people write faster, while other studies have found that children writing in cursive may not have a speed advantage.


First graders in Portugal who were taught cursive wrote in longer “bursts,” which the researchers attributed to the unbroken flow of cursive writing. 


There’s even research suggesting that cursive gives an early boost to students’ reading skills, not just their composition skills. A 2019 study of 141 first graders found that children taught cursive read better by the end of the school year than classmates who weren’t. 


One theory is that learning cursive trains the brain to process letters more effectively. 



            [image: Cursive writing is seen covering a yellow piece of paper.]
            
              Learning cursive has various benefits, including being able to easily read and understand old documents and letters.
              Douglas Sacha/Moment via Getty Images
            
          

Cursive in today’s world


Not everyone is convinced cursive deserves a comeback tour. 


For starters, the science is shakier than cursive’s champions let on. There’s solid evidence that handwriting beats typing for learning and memory. What’s much less clear is whether cursive specifically has an edge over ordinary print. 


It is possible that much of the recent brain research getting cited in statehouses from Pennsylvania to California was done on kids printing their letters, not looping them together. 


Still, teaching cursive in today’s schools is not necessarily simple. 


Many of today’s teachers, and many of tomorrow’s, never learned cursive themselves, which means states are now asking educators to teach a skill they don’t have. Then there’s the question of time. Teaching cursive properly can eat up roughly 70 minutes a week, as children learn to master the skill. How does this fit into busy school days? Also, not every kid is going to love learning cursive. 


Just ask any teacher who’s tried to get a room full of 7-year-olds excited about learning how to properly form a capital G in cursive.

Mary Jean Tecce DeCarlo receives funding from Drexel University, National Science Foundation, Al Qasimi Foundation for Policy Research and Sesame Workshop.


Original: https://theconversation.com/cursive-is-making-a-comeback-but-does-it-deserve-one-288260
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