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Hiking canyons can be dangerous when storms hit – what you need to know to stay safe

theconversation.com · Anner Paldor, Professor of Hydrogeology, University of Tennessee

Mud and debris, including a mangled piece of construction equipment, remain after a flash flood in Grand Canyon National Park on Aug. 31, 2026. Katherine Hensel/National Park Service via APHiking a picturesque valley or climbing a craggy gorge are some of the most exhilarating experiences in nature. As a geologist, I have hiked and climbed some of the most intense terrains in the world, including in the Andes, Middle Eastern deserts, the Balkans and the Appalachians.


I am particularly drawn to canyons that provide beautiful windows into the rock record and the geologic history of a place. However, these narrow valleys can quickly become extremely dangerous when water pours in.


At Grand Canyon National Park in Arizona, at least two hikers died and a third was missing after powerful monsoon storms sent a deluge into one of the narrowest parts of the canyon on Aug. 29, 2026. Two of the survivors who were rescued described seeing the water quickly rise over the trail as they clung to a ledge, fearing they might never see their families again.



            [image: People stand on the rim of the Grand Canyon as a storm moves through.]
            
              A storm moves into the Grand Canyon.
              AP Photo/John Locher
            
          

So, how do you balance a love for outdoor activity with managing this risk and hike canyons safely?


Why canyons are prone to flash floods


To understand the dynamics of a flash flood, it helps to start with the geomorphologic aspect – understanding the landforms and how they change over time.


In canyons and arroyos – steep gullies common to the Southwest – flash flooding can occur even when the heavy rainfall happens great distances away. A person can be hiking under clear skies in the canyon and not be aware that heavy rain falling upstream or even outside of the canyon means a disaster is unfolding.


The steep gradients and narrow passageways that define these landscapes channel the water, sending vast amounts of it rushing downstream. Under these conditions, water can rise quickly in the narrow space of a canyon.





            
            
              Time-lapse radar shows the storms moving over the regions of the Grand Canyon where the flood hit, near Phantom Ranch.
              Anner Paldor; Iowa Environmental Mesonet
            
          

The Grand Canyon flood involved heavy downpours in the heart of monsoon season. The intensity of the rainfall matters in a canyon. Even in arid regions, which generally get low amounts of rain annually, heavy rainfall within a short period of time can create devastating floods.


In 2018, a flash flood in Israel’s Tzafit Canyon – an environment similar to the part of the Grand Canyon where the 2026 flood occurred – claimed the lives of 10 recent high school graduates who were hiking in the canyon. 


I grew up in that region and had hiked there many times, and I remember thinking about the incomprehensible suddenness: One moment you are appreciating the breathtaking views of the desert, and within minutes you are fighting a torrent of water you never imagined in such an arid place. A year’s worth of rain fell near the canyon that day.


The hydrogeologic aspect


How well the ground absorbs water also affects flood dynamics. Soils that are highly porous and permeable can transmit water easily vertically into the ground.


However, in arid regions such as Arizona and the Negev Desert, where Tzafit Canyon lies, the dry ground tends to form hardened crusts that make it harder for the water to sink in. That exacerbates surface flooding.



            [image: Two people wait on a rocky canyon floor for a helicopter in the distance.]
            
              Dozens of people were evacuated by helicopter from the canyon after the flood.
              Katherine Hensel/National Park Service via AP
            
          

What’s more, the lack of vegetation in dry and rocky environments means that water can flow more rapidly down slopes.


What should hikers do to stay safe?


As an avid hiker, I value the beauty of nature and geology that canyons offer, and I believe in enjoying them. However, it is important to understand the risks and to prepare before hiking, climbing or backpacking in these areas.


Carefully study your environment before going in, so you know the risks and the escape routes that will let you get to safety in the event of a flash flood.



            [image: An elevation map of the area where the flood happened shows the steepness]
            
              An elevation map of the Grand Canyon shows how narrow and steep it is, with 1,500-meter drop over an area less than 5 miles. The white dot shows the location where people were rescued from the flood on Aug. 29, 2026.
              Anner Paldor; Data Basin, using ESRI, Census Bureau, NOAA, National Ocean Service, National Geodetic Survey, USGS, TomTom, CC BY
            
          

Gear up properly. Prepare for your trip so you have the equipment you need. Make sure you have a flashlight with extra batteries, a whistle to signal first responders, and extra clothes in case you get wet. If you know you will be hiking in high-risk water zones, you may consider an inflatable personal flotation device. 


Talk to park rangers before going in so you know the current conditions and so someone knows where you’re going.


Always be aware of the weather – not just above you but upstream. Clear skies can be deceptive. An added challenge is that cellular service is often shaky in deep canyons and remote areas. Check the weather forecast before you go down a canyon, not just for the specific location, but also for the surrounding area. The National Weather Service provides warnings of flash floods and other extreme weather events.


When you are in a canyon, a good general guideline is to try to stay as high as possible and to be alert to the sound of an incoming flood. One person described the rush of water in the Grand Canyon sounding like a freight train.  


If heavy rain starts, use extra caution and seek higher ground. Be aware that the timing of floods can vary widely – scientists analyzed 74,814 flash flood events in the U.S. and found the average duration was around 3½ hours, but some persisted for more than 48 hours. A flood can start quickly and strand people for long periods of time. Muddy water or debris in a normally clear stream are two signs of flooding developing. Rising water or the distant sound of rushing water is another clear warning to get to safety fast.


There are always risks in nature, but that does not mean you should avoid being out in nature. Planning ahead and hiking with caution and awareness can help you enjoy the beautiful outdoors and come back home safely.

Anner Paldor 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/hiking-canyons-can-be-dangerous-when-storms-hit-what-you-need-to-know-to-stay-safe-291122
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Legal wrangling over $12.5B Lakers sale shows how family trusts don’t guarantee a business stays in the family

theconversation.com · Reid Kress Weisbord, Distinguished Professor of Law, Rutgers University - Newark · Naomi Cahn, Professor of Law, University of Virginia

Jeanie Buss is fighting with her siblings over whether to sell their shared stake in the Los Angeles Lakers. Axelle/Bauer-Griffin/FilmMagic via Getty ImagesThe Buss family’s 47-year ownership of the Los Angeles Lakers, 17-time NBA champions, could soon come to an end despite their patriarch’s clear wishes before he died. A group of investors that includes former Disney CEO Bob Iger and Joshua Kushner – the brother of Jared Kushner, President Donald Trump’s son-in-law – wants to buy the basketball team for US$12.5 billion.


The pending deal would set a record: No other sports franchise has ever fetched that high a price.


After news about the pending sale broke on Aug. 12, 2026, Jeanie Buss, who has run the Lakers since her father, Jerry Buss, died in 2013, said she wasn’t on board. Her five siblings, however, are ready to sell their stakes.


This transaction isn’t only evidence that investors are willing to pay eye-popping sums to buy teams. It also illustrates how hard it was for the late Jerry Buss to structure his estate so that his family could continue to own and run the Lakers for years to come. And it raises a thorny legal question: Who has the authority to sell property held jointly by multiple relatives in a family trust?




The succession plan


As law professors who study what happens to property after someone dies, we are fascinated by questions like this because they cast light on the complexities of family dynamics and the challenges that arise when people jointly own unusual assets, such as professional sports teams. 


And we’re not alone. Jeanie Buss’ leadership of the Lakers inspired a television series, “Running Point,” starring Kate Hudson. Netflix renewed the comedy for a third season in May 2026.


The Buss family has owned the Lakers since Jerry Buss bought it in 1979. Jerry Buss put the family’s Lakers shares into trusts for his six children.


A trust is a legal arrangement for owning and managing property and other assets. The person who creates the trust must fund it with property and provide instructions to the trustee for how the property should be managed and distributed.


Trustees have legal control over property in the trust. Beneficiaries have the right to receive and benefit from the property. You can be both a trustee and a beneficiary of a trust. 


Following the succession plan that Jerry Buss reportedly wrote into the family trust, Jeanie Buss became the team’s controlling owner and the Lakers’ “governor” after he died. In the NBA, the governor has the final say over a team and represents it to the league. And the NBA’s board of governors has to approve any team’s sale.


The Lakers were worth about $1 billion when Jerry Buss died in 2013, and the Buss family owned about two-thirds of the team at the time.




Most of their stakes already sold


The Buss siblings sold most of their majority stake in the Lakers in 2025 to businessman Mark Walter in a deal that valued the team at $10 billion. But they kept a 17.8% share, and Jeanie Buss was to stay on as governor until 2030.


Walter has now agreed to sell his share to the Iger-Kushner group, although the NBA still needs to approve the deal.


Jeanie Buss’ five siblings reportedly want to sell the family’s remaining stake, but she does not. If the family sells its remaining stake, Jeanie Buss would probably lose her position as the Lakers’ governor because NBA rules require that a governor hold at least a 15% ownership stake. 


2 sides of the family fight


Jerry Buss’ six adult children share the team’s financial benefits, but only the trustees have the legal power to manage the property.


Three of the siblings – Jeanie Buss, Janie Buss and Joey Buss – currently serve as co-trustees.


Jeanie Buss’ position appears to rest on conditions written into the trust itself. According to her attorney, it requires the trustees to do everything possible to ensure that she remain the controlling owner of the Lakers for her lifetime.


That was apparently what their father wanted. In 2017, according to Jeanie Buss’ lawyer, when a prior dispute arose over the trust, a California court reaffirmed that Jeanie Buss remain as controlling owner.


Jeanie Buss’ siblings may counter that the 2017 order does not expressly prohibit a sale and that the trust, according to a prior court filing, permits the trustees to act by majority vote, which they appear to have done.


The 2025 deal struck with Walter also reportedly included a “tag-along” provision that would allow the trust to sell its interest for the same valuation as Walter. The siblings may argue that the currently proposed sale is exactly what was contemplated in the tag-along provision because it exceeds the 2025 valuation.


Ultimately, who prevails will depend on the terms of the trust and the 2025 agreement – neither of which is public – and the 2017 court order.



            [image: A basketball player in a yellow jersey prepares to dunk.]
            
              Lakers forward LeBron James drives to the basket during a game on Nov. 1, 2023, in Los Angeles.
              AP Photo/Mark J. Terrill
            
          

Family feuds over franchises


Owning a sports team has become a popular asset for billionaires, who sometimes see them as a way to strengthen family ties.


The Buss family drama shows that sharing ownership of a professional sports team can instead cause family disputes that play out publicly. One heir might prefer to remain actively involved in managing it, while the others may want to sell their stakes.


The Denver Broncos were controlled by a family trust until 2022. The family sold the football team because the siblings could not agree on which of them would otherwise own it.


Another dispute involving the Los Angeles Chargers arose in 2021 when one sibling, who served as co-trustee, sought to force a sale of the family trust’s stake in the football team, while her brother and other siblings sought to preserve family control.


A similar trust dispute cropped up in 2022 over family ownership of the Baltimore Orioles, when one of the owner’s sons sued the other over control of the trust and the baseball franchise, including whether to sell the team.


These cases underscore an important lesson for estate planning: Giving several heirs equal shares of an estate does not mean that they will amicably decide how to manage the property they own together.


Sibling disputes aren’t unusual


Anyone can establish a trust, and disputes over trusts usually have nothing to do with professional sports.


One of us (Weisbord) worked with two colleagues on a study of trust lawsuits filed in California that will be published in September 2026. It found that in 25% of those 640 cases, siblings were fighting each other in court.


Conflicts when parents do what Jerry Buss did by naming some of his children as both trustees and beneficiaries, but leaving others with beneficiary status only, were the most common type of dispute.


For the Buss family, the question of what happens to its trust could decide whether a basketball dynasty ends.

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/legal-wrangling-over-12-5b-lakers-sale-shows-how-family-trusts-dont-guarantee-a-business-stays-in-the-family-290114
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Fish DNA in Ozark streams reveals region’s complex geologic history

theconversation.com · David Duvernell, Professor of Biological Sciences, Missouri University of Science and Technology

A student collects a water sample for DNA analysis. David Duvernell, CC BYMy students and I encountered a mystery. We were partnering with the Missouri Department of Conservation to monitor for fish presence and abundance in the Missouri Ozarks. We visited half a dozen rivers and streams across the region and collected a few cups of water from each.


We were testing for DNA in the environment to determine which species had left behind their genetic material and were therefore present in the stream. There was no need to capture or even see the species themselves. We were delighted to detect a variety of species in their appropriate habitats that are considered at risk in Missouri, including the lake sturgeon, crystal darter and Alabama shad. In the surface waters emerging from one large underground spring, we detected DNA from a cave-dwelling fish species that would never have been detected by researchers who caught or looked only for fish in the surface waters.




But there was a problem: We were certain we would find one particular species in every stream: the bleeding shiner (Luxilus zonatus), one of the most common fish in Ozark streams. To have confidence in our results we needed to understand why the bleeding shiner DNA did not show up in every sample, as we had expected. We checked our sampling technique, our water chemistry and other aspects of our testing. 


In the data itself, we found a clue: The streams in which we detected bleeding shiner DNA all drained to the southern Ozarks, and the streams in which bleeding shiner DNA was not detected were all in the northern Ozarks. We could draw a line through the north-south drainage divide between those areas.



            [image: A small fish with silver scales, a dark midline stripe and a dark crescent-shaped bar at the gill opening.]
            
              A bleeding shiner swims above a grassy bottom.
              Cliff White/Missouri Department of Conservation
            
          

An ancient artifact


Some follow-up sleuthing revealed something we hadn’t known at the start: Northern Ozark bleeding shiners have a different DNA history from their southern relatives, even though the fish look identical and are, in fact, the same scientific species.


To human observers, the Ozarks can seem a relatively continuous landscape. For fishes, however, that landscape is divided into a series of separate drainage networks. Streams may arise only a few miles apart yet flow in opposite directions, ultimately connecting to entirely different river systems with distinct geologic histories.


Hundreds of thousands of years ago, the ancestors of northern populations interbred with another species of shiner, leaving behind a genetic signature of ancient hybridization that survives today, but only in certain drainages. Though they look the same, and were in rivers humans view as neighboring, these fish had distinctly different genetic histories.


We had been looking for just one DNA signature, assuming that all bleeding shiners would share that identity. Environmental DNA analyses like this can sometimes turn up unknown or unidentifiable sequences of DNA. When we looked more closely at those results, we were able to identify which previously unknown sequence corresponded to the northern populations of bleeding shiner.



            [image: A small fish swims above a rocky stream bottom.]
            
              The bleeding shiner is common throughout waterways in the Missouri Ozarks.
              Wabeggs/Wikimedia Commons, CC BY-SA
            
          

Geologic history


Our findings were a concrete illustration that today’s rivers are products of ancient landscapes. During the glacial advances of the Pleistocene epoch – from about 2.5 million to about 12,000 years ago – some rivers repeatedly changed course. 


Streams that are isolated today were once connected. Others that share a common geography and are ecologically quite similar today may have had entirely separate histories. The species that exist in rivers and streams today are the products of those long and complicated geological and evolutionary processes. 


Specifically in Ozark streams, northern drainages that flow into the Missouri and Mississippi rivers were directly influenced by glacial advances that molded, modified, wiped out and recreated drainage connections and patterns of flow across the landscape.


In contrast, the southern Ozarks drainages were relatively isolated from disruptive glacial advances. South-flowing drainages, such as the St. Francis, Black, White and Spring rivers, contain more endemic species and genetically unique populations. Examples include the genetically distinct Black River walleye and numerous minnows, sunfishes and darter species that are unique to specific streams.



            [image: A small translucent fish with no eyes swims among small rocks.]
            
              DNA from the Salem Plateau cavefish was detected in a Missouri waterway where the fish could not be seen from the surface.
              Jim Rathert/Missouri Department of Conservation
            
          

This project reminded my students and me that biodiversity monitoring by sampling DNA in the environment doesn’t just reveal what species are present.


The water samples we took contained records of the ancient landscapes that shaped those species. Every sample of river water is more than an inventory of life – it’s a window into the evolutionary history of an entire watershed.

David Duvernell receives funding from Missouri Department of Conservation. 


Original: https://theconversation.com/fish-dna-in-ozark-streams-reveals-regions-complex-geologic-history-289351
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How do ice cubes cool a drink?

theconversation.com · Matthew Koss, Professor of Physics, College of the Holy Cross



Curious Kids is a series for children of all ages. If you have a question you’d like an expert to answer, send it to CuriousKidsUS@theconversation.com.






How do ice cubes cool a drink? – Helen, age 12, Boston, Massachusetts







I like to make my own iced tea. First, I steep about a quart of terrifically strong hot tea and pour it into a pitcher loosely filled with ice cubes straight from the freezer. The result is about two quarts of delicious, cold tea, with a few ice cubes floating on top.


What’s the science behind my perfect pitcher of iced tea? A simple answer is that the near-boiling tea transferred its hotness to the below-freezing ice cubes. This transfer raised the temperature of the ice cubes so that much of the ice melted. That both cooled the tea to a refreshing drinking temperature and diluted it for a proper taste.


My iced tea process reminds me of physics experiments I worked on that flew on the space shuttle Columbia in the 1990s. I was interested in how liquids turn into solids in the absence of gravity. 


Both those space experiments and the making of iced tea depend on liquids or solids getting hotter or colder in just the right combination. The explanation for how it all works depends on two related concepts: temperature and energy.


What are temperature and energy?


The concept of temperature grew out of the sense of what feels hot and cold to human touch. Boiling water is too hot to touch safely, and a candle flame is even hotter. Ice cubes feel cold. A thermometer is a special hotness meter that more reliably and repeatably determines the degree of hotness or coldness of substances than our sense of touch.


Eighteenth-century physicist Daniel Gabriel Fahrenheit defined the point when ice melts or water freezes as 32 degrees of temperature – what we we now call 32 degrees Fahrenheit in his honor. He also defined the temperature at which water boils and turns into steam to be 212 degrees F.


Energy is a more complicated concept. One way to think about energy is as a way to track what it costs nature to makes changes from one set of conditions to another. There are many types of energy. Thermal energy is related to temperature. Kinetic energy is based on how fast stuff is moving. Other forms of energy include, to name only a few, electromagnetic energy, chemical energy and nuclear energy.



            [image: A grid of blue circles featuring flames, solar panels, a lightbulb, a beaker, a nuclear icon, an electrical plug, an apple tree, and a hammer with nails are used to describe different types of energy.]
            
              Physicists point to many types of energy.
              blueringmedia/iStock via Getty Images
            
          

Another type of energy is called potential energy and it accounts for the energy stored by the forces acting between or within objects. It is those forces that control the transfers from one type of energy to another. Examples of potential energy that you can see are a rubber band stretched and about to snap back or a boulder sitting at the top of an incline, ready to roll. On a microscopic level, potential energy is composed of all the interacting forces between the atoms and molecules that make matter.


Once a boulder begins to roll down the hill, its potential energy from the force of gravity first transforms to kinetic energy and then maybe to thermal energy or to the work of knocking down a tree. Although energy can transform from one type to another, the total amount of energy always remains the same. Whatever amount of energy is gained in one place must be lost from somewhere else. Scientists call this rule of nature conservation of energy, or in cases involving thermal energy, the first law of thermodynamics.



            [image: A hiker pushes a large boulder balancing on top of a rocky hill.]
            
              Once this boulder rolls down the hill, its potential energy will transform to kinetic energy.
              Paul Biris/Moment via Getty Images
            
          

On a molecular level


As an example of the distinction between energy and temperature, compare a cup of hot tea and an iceberg. The hot tea is clearly at a much higher temperature than the iceberg, but the large iceberg has vastly more energy than the tiny cup of tea.


The tea is hotter than the iceberg because the molecules that make up the tea are moving faster than the molecules that make up the iceberg. The temperature is essentially the average energy of the molecular movements.


The speed and energy of a typical single liquid molecule are greater than for a typical single iceberg molecule. But the iceberg has many, many more molecules, all moving around, interacting with each other and transferring vast amounts of energy between their kinetic and potential energies.



            [image: A large iceberg sits in the middle of a large body of water. A ship emitting a plume of smoke can be seen in the distance.]
            
              Picture a tiny cup of tea aboard a ship compared to a humongous, looming iceberg. Which has more energy?
              Bettmann via Google Images
            
          

The trick is energy transfer


Back to the question of making iced tea. When the hot tea encounters the ice cubes, the molecules of tea-flavored water collide with the molecules on the surface of the ice. The liquid’s molecules slow down. The ice’s molecules speed up, and some even leave the solid and mix in with the liquid tea.


The tea loses thermal energy and lowers its temperature. That energy transfers to the ice, which gains that energy and increases its temperature.


The process of energy moving from one place to another due to differences in temperature is called heat transfer. Left to itself, nature transfers thermal energy only from higher to lower temperatures. That observation is called the second law of thermodynamics. It’s why you will never see a cup of cold tea turn into a cup of ice cubes and hot tea.                 


In my pitcher, this process continues until the ice eventually reaches a temperature of 32 degrees F, its melting temperature. At that point, the ice cannot take any more energy and stay solid, even though it is still absorbing thermal energy from the hotter tea. Instead, any additional thermal energy absorbed by the 32 degrees F ice transforms it into 32 degrees F water.


Heat transfer cooling means that energy leaves the tea. Conservation of energy means a matching amount of energy raises the temperature of the ice to 32 degrees F and then turns some of that ice into 32 degrees F water. Thus the thermal energy of the tea turns into the potential energy of the water molecules that used to be part of the ice, lowering the temperature of the liquid in the pitcher. The process continues until eventually all the tea and whatever ice that survived the melting are at the same refreshing 32 degrees F.



            [image: A hand grips a clear glass of orange liquid with ice, featuring a slice of lemon on the rim and a red curly straw.]
            
              Cheers to a tasty, cool drink!
              Pablo Jeffs Munizaga - Fototrekking/Moment via Getty Images
            
          

Keep all this in mind as you enjoy your ice-cold drink on a hot summer day. Don’t dawdle, though, as the air temperature in the room or your warm hand on the glass can transfer their thermal energy to melt the rest of the ice and then begin to raise the temperature of your drink!





Hello, curious kids! Do you have a question you’d like an expert to answer? Ask an adult to send your question to CuriousKidsUS@theconversation.com. Please tell us your name, age and the city where you live.


And since curiosity has no age limit – adults, let us know what you’re wondering, too. We won’t be able to answer every question, but we will do our best.

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


Original: https://theconversation.com/how-do-ice-cubes-cool-a-drink-284523
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Just as the world appears to be losing its appetite for books, William T. Vollmann pens a 3,000-page novel

theconversation.com · Christopher Coffman, Master Lecturer in Humanities, Boston University

William T. Vollmann has spent his career refusing to distill the world into dichotomies. Maria Moratti/Getty ImagesWith forecasters of doom debating the end of reading, of publishing and of literacy in general, what should we make of William T. Vollmann’s forthcoming novel, “A Table for Fortune”?


Spanning four volumes at 3,000 pages, is it madness? A determined attempt to silence print’s naysayers?


I have been writing about Vollmann’s works since I penned the introduction to “William T. Vollmann: A Critical Companion” more than 10 years ago. 


The 67-year-old author has spent his career going big, in every sense, and I would not be the first to describe his approach to his art as uncompromising. 


His projects grapple with weighty matters such as global poverty, the history of North America and climate change. Few of his roughly 25 books run under 500 pages. About half try to keep his readers engaged for several hundred beyond that. Many of them supplement the text with photographs, epigraphs, glossaries, family trees, sketches, timelines, variant tables of contents, alternating fonts and notes to the reader. The essay “Rising Up and Rising Down,” his philosophical and journalistic inquiry into the nature of violence, clocks in at over 3,000 pages across seven volumes. 


But to those who might argue that this is the worst time to put a monster of a novel into print since the days before Johannes Gutenberg created  the movable-type printing press in the 15th century, I would say that Vollmann’s approach is needed now more than ever.


The ‘poisoned harvest’ of 9/11


After reading Vollmann’s works and occasionally speaking with him in person or via post, I join others in being powerfully struck by his unrivaled intelligence, empathy and work ethic. His books are not big for the sake of being big. They reflect the deep sense of responsibility he feels toward his subjects.



            [image: A book cover featuring an image of a marshland and the block-letter text 'A TABLE FOR FORTUNE' and the author's name, 'WILLIAM T. VOLLMANN,' wrapping around the edges.]
            
              ‘A Table for Fortune’ explores what happens when the response to the horrors of 9/11 becomes an arena for perpetration of further crimes.
              Skyhorse Publishing
            
          

In the case of “A Table for Fortune,” that subject is, as Vollmann declares in the opening volume, the cause and effects of 9/11 – “tracing the roots of that crime in one direction and its poisoned harvest in another.” 


It is a novel of ideas and a novel of feelings, the former expressed in the tale of a CIA man who bears the code name DAVE, and the latter the purview of his son, Matthew. DAVE is a brilliant, deeply committed Cold War analyst whose faith in America’s mission gradually erodes after 9/11 and the ensuing war on terror. Matthew, by contrast, is less interested in geopolitics but just as invested in questions about the nature of America. His desire for purpose in life is deeply informed by a notion that the nation still harbors opportunities for freedom. At the same time, his search for that freedom leads him into such dangers as homelessness and addiction.


The book will be published at a challenging moment for Vollmann — and for reading more broadly.


In 2022 alone, he lost his daughter, was dropped by Viking, his longtime publisher, and the supporters of his archives at Ohio State, and got hit by a car while crossing a street. He has also been fighting an incurable case of colon cancer, racing against the clock to see a few final projects to completion.


Meanwhile, the nation’s educational system is constantly having to calibrate its expectations for reading down, and publishers find themselves confronting steadily worsening odds that the average reader will even pick up a book in the next year. 


To the extent that there is a reading public, they’re assumed to be increasingly ill-equipped to handle the very sorts of things that motivated Viking to drop Vollmann: His books seem too long, too complex and too expensive to publish.


Deep dives can confront shallow duplicity


But I think the apparent gulf between Vollmann’s work and America’s dismal reading data could be thought of differently. What if the challenging complexity and political engagement of his tomes are exactly what’s needed? 


Today, fact and fantasy intermingle freely as a consequence of political scheming and jockeying for economic advantage. Political discourse is reduced to opinions at once homogenous and balkanized, reinforced by the echo chambers of the day’s regnant algorithms. Then there are the fragmented attention spans birthed by our dearly beloved screens, which cultivate a kind of cognitive whiplash that vacillates between amnesia and yearning for more.


It’s easy to become dispirited and cynical: The field seems too big, and the game rewrites the rules too quickly for anyone to figure out how to overcome these forces. 


Maybe the first step is recognition.


What happens, Vollmann’s works ask, when serving the good is revealed as its opposite? What happens when the response to the horror of 9/11 becomes an arena for perpetration of further crimes, rather than the healing of wounds already inflicted? 


Even as the invasion of Afghanistan in 2001 and of Iraq in 2003 became largely condoned by the American public, displacement, suffering and impasse persist in the region, now in the form of the ongoing conflicts in the Gaza Strip and Iran. The broader post-9/11 strategy seems directed against stable governance in the Middle East generally.  


Whether one works for the CIA – as do several of Vollmann’s central characters in “A Table for Fortune” – or occupies a less central node in the networks of power, it is not hard to recognize that the best intentions can be perverted, that one’s idealistic labor may unknowingly be lent to furthering the cloaked ambitions of the wicked. 


Such legacies of 9/11 are the sort of uncomfortable and powerful matters to which Vollmann directs attention. And if people are to grapple with such thorny topics, they need to be delineated in detail and at length, as they are in “A Table for Fortune.” 


A work like this is not only a book about powerful conspirators. It is also a book that can help keep people afloat as they navigate the tumultuous seas of the post-truth era, dodge the whirlpools of digital banality and resist the leviathans of techno-capitalism.


Literary life rafts


Vollmann is not going it alone. Far from it. 


He follows the tradition of what scholars call “literary maximalism” – works that are ambitious in scale and scope, containing narratives flush with surprising intersections, proliferations and divergences.


His works build on such earlier mega-novels as Thomas Pynchon’s “Gravity’s Rainbow,” William Gaddis’ “The Recognitions” and John Barth’s “The Sot-Weed Factor,” which together confront the complexities of America’s past and present. Their topics include the limits of authenticity and how to grasp understanding in a world awash in deceit. 
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              Like William T. Vollmann, William Gaddis wrote big books that tackled big, existential questions.
              Santi Visalli/Getty Images
            
          

Vollmann also joins ambitious contemporaries such as David Foster Wallace, whose “Infinite Jest” interrogates the loss of self to entertainment and the vapid slogans of popular culture.


Behind each is arguably the grandest American novel of all, “Moby-Dick.” 


I was not surprised to learn that Vollmann visited Polynesia in 2019 to walk in Herman Melville’s footsteps. Melville, after all, was wracked by difficulties that should never have been his to bear: constant problems with publishers, uncomprehending reviews, endlessly faltering finances and the loss of a teenage son to a self-inflicted gunshot wound that may not have been an accident.


In other words, Vollmann’s work is not entirely an outlier. Neither is his readership.


Indie publishing houses like Deep Vellum are celebrating thick books, and not just those from American authors. Mircea Cărtărescu’s 2015 “Solenoid,” which begins with a fictional biography set in Cold War Romania, has earned a dedicated following in translation. Michael Lentz’s “Schattenfroh,” a 1,001-page novel that follows the internal narrative of a tortured subject confronting centuries of history, likewise garnered considerable attention when its English translation dropped in 2025.


In his note to the reader, Vollmann explains that the ongoing failures most strikingly signaled by 9/11 are matters of “lessons not learned,” “expediencies of power” and “consciences disabled,” in addition to that most cunning arbiter: “chance.”


The same list of conditions is relevant to the debates about our faltering literacy. If, as seems likely, “A Table for Fortune” is one of Vollmann’s final books, it crowns a career that reminds readers that the world’s troubles must be apprehended as much more complex than a few data points and alarmist sound bites suggest. 


Indeed, books like “A Table for Fortune” may be among the most essential tools for keeping our heads above water.

Christopher Coffman 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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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.
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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.
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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. 
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              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.
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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. 
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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. 



            [image: A man with sunglasses and a black graduation cap, gown and sunglasses stands and smiles amid a large crowd of people also wearing black graduation robes. Various colorful country flags wave nearby them.]
            
              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.


Original: https://theconversation.com/a-seemingly-technical-change-to-international-student-visas-could-disrupt-teaching-and-research-at-us-universities-290021
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