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One June 20, 1975, a fictional great white shark stalked beachgoers on Amity Island -- and struck terror into moviegoers around the world. Jaws, based on Peter Benchley's best-selling novel, was a blockbuster. Its portrayal of sharks as bloodthirsty man-eaters bred widespread mistrust, fear and outright ill-will toward these animals.




In truth, you're more likely to be struck by lightning than bitten by a shark. Millions of people swim in the seas each year, but an average of just 64 bites are recorded annually worldwide. And only 9 percent of those bites are fatal, equaling about six shark-inflicted deaths globally, according to the International Shark Attack File.
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Rather than worrying about sharks while we frolic in the ocean this summer, we should instead fear for them. Sharks are keystone species that are vital to maintaining the health and resilience of the oceans. But since the 1970s, populations of the world's sharks and their close cousins, rays, have declined by more than 70 percent, scientists reported in 2021. One-third of shark and ray species are threatened with extinction, according to a report released at the end of last year by the International Union for Conservation of Nature.




Although climate change, pollution and habitat destruction take a toll on sharks, the biggest peril they face is the humans who catch them. Overfishing has driven the decline of more than 90 percent of the 1,266 species assessed by the IUCN.




"Generally, people think that sharks are monsters -- cold, unfeeling -- and we don't really have much compassion for them," says Grant Smith, managing director of Sharklife, a research and education nonprofit in South Africa. "That just leaves them wide open to exploitation and harm."




[image: A 1970s photograph shows Jaws director Steven Spielberg sitting on top of a life-sized mechanical shark that's in water]Steven Spielberg (sitting atop a dummy shark) directed 1975's Jaws, a film that instilled in the public a fear of sharks.Zanuck/Brown Productions/Universal Pictures/Album/Alamy Stock Photo





Steven Spielberg, the acclaimed director of Jaws, still feels responsible for turning humans against sharks. "That's one of the things I still fear. Not to get eaten by a shark, but that sharks are somehow mad at me," he said in an interview a few years ago. "I truly and to this day regret the decimation of the shark population because of the book and the film. I really, truly regret that."




To save sharks, Smith and other advocates believe we need to flip the script, to think of sharks as awe-inspiring wildlife instead of food or foes. This requires concerted outreach about why sharks are more valuable alive than dead.




The shift in public perception of whales over the last half-century is one example of how this is possible. Once hunted nearly to extinction, these marine mammals are now protected in most parts of the world, and whale watching contributes more than $2 billion annually to the tourism economy.




The biology of sharks puts them at risk




Sharks, rays and skates are grouped together as the Chondrichthyes, the class of fish with skeletons made from cartilage rather than bone. They come in all shapes and sizes, from the whale shark, the world's largest fish, which can grow as long as a bowling lane, to the dwarf lanternshark, which can fit in the palm of your hand. They live all across the world, from tropical reefs to polar straits. As predators, many sharks influence the entire food web by keeping in check the populations of fish, marine mammals and crustaceans that they eat. In turn, this impacts the growth of coral, algae and marine plants.




Although sharks have survived on Earth for at least 400 million years, their biology makes them especially vulnerable to threats like overfishing. They grow slowly and don't reproduce until later in life. The Greenland shark, the world's longest-lived vertebrate, has an average life span of 272 years, but females don't breed until they are 150. Great whites can live to be 70 but aren't ready to have babies until middle age. And while some sharks lay eggs, most give birth to only a few pups at a time after a long pregnancy.
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This slow life cycle means sharks "can't keep pace with how fast we're removing them from the environment or how fast their habitat is changing," says Jodie Rummer, a fish physiologist at James Cook University in Townsville, Australia.





A global decline in sharks




The relative abundance of sharks and rays worldwide, as measured by fish catches, has dropped since the 1950s. This graph shows the decline in the catch per unit effort, an index calculated by dividing the total weight of a catch by fishing effort.




[image: A line graph shows a decline in "catch per unit effort" from 1950 to 2019]N.K. Dulvy et al/Science 2024, Adapted by B. Price






[image: A line graph shows a decline in "catch per unit effort" from 1950 to 2019]N.K. Dulvy et al/Science 2024, Adapted by B. Price








Overall, we know very little about most shark species, especially ones that dwell in the deep. This lack of knowledge has made it challenging to protect them. Luckily, that's starting to change. Research has proliferated in the 20 years since the IUCN's first global status report on sharks, published in 2005.




Researchers are using an array of methods to learn more about sharks, from spear guns that collect tissue samples to underwater ultrasound machines that can detect pregnancies to aerial drones that document hunting behavior. Scientists are now discovering about one new shark or ray species each month, says Rachel Graham, executive director of the conservation nonprofit MarAlliance. One-quarter of the more than 1,200 known species of sharks, skates and rays have been identified since 2001.




Overfishing is sharks' greatest threat




In a rural village on the coast of Oman, Rima Jabado drives up to a port where men are unloading hundreds of dead sharks from their boats. The shark scientist smiles to disarm the skeptical fishermen. She's there to catalog the hauled-in species and hopes to rely on the men's expertise. Then she wades into the mass of bloody bodies.




This is often how Jabado, who chairs the IUCN's Shark Specialist Group, begins her fieldwork. Across Africa and Asia, Jabado and colleagues survey fish landing sites and markets, where they identify, measure and collect genetic samples from dead sharks and rays to estimate diversity. They also interview fishers to learn how and why they catch these animals. "People thought I was kind of crazy," Jabado laughs as she recalls driving the coast of the United Arab Emirates and Oman for her Ph.D. research 15 years ago. "Not a lot of people are interested in spending days with dead sharks at a fish market."




But it's an effective, if grisly, way to figure out what is (or was) in different parts of the ocean. For instance, from 2010 to 2012, Jabado and colleagues collected data at a bustling fish market in Dubai, where sharks are auctioned daily for international trade. More than 12,000 sharks were identified from 37 different species, many of them destined for Asia, Jabado's team reported in 2015 in Biological Conservation.




Talking with fishers and fish sellers also reveals how people use sharks and rays, Jabado says. In Mauritania, where people catch several tons of sharks each day, few people eat them. Instead, the animals are dried, packed and shipped to elsewhere in West Africa for food. In Monaco, the skins of critically endangered rays wallpaper elevators in luxury hotels and the interiors of mega-yachts. Around the world, women outline their eyes with makeup that consists of shark liver oil. In China, the bodies of small sharks become pet chew toys.




The 2024 IUCN report, led by Jabado, compiled information from 353 scientists in 158 countries to show where sharks are caught and where they are shipped -- and it's not all developing countries. Indonesia, India and Spain account for 35 percent of all sharks killed worldwide. The United States and Mexico round out the top five shark-fishing countries. Meanwhile, the European Union imports nearly 25 percent of all shark and ray meat globally.




Only about one-quarter of sharks are intentionally caught. The rest are bycatch, falling prey to the many nets, hooks and traps that target tuna, cod, shrimp and other seafood. Trawlers towing football field-sized nets that scoop up everything in their path are particularly deadly.




[image: A photograph shows a hammerhead shark that's caught in a tangle of fishing nets on the seafloor]A hammerhead shark gets tangled in nets meant to collect other seafood. This type of bycatch is a major threat to sharks.Toby Matthews/Ocean Image Bank





Still, demand for shark and ray meat has doubled since 2005. The global value of this food source rose from $157 million in the early 2000s to $283 million in 2016, according to the IUCN report. More people are turning to these fish as a protein source because supplies of other seafood have also declined from overfishing. And many rural communities depend on sharks for food and income, creating pressure to overfish.




Shark fishing can be sustainable, if the animals are responsibly harvested and quotas are set and enforced by authorities. For instance, 85 percent of the volume of sharks caught in the United States are spiny dogfish, which are certified as a sustainable seafood source by the Marine Stewardship Council because commercial harvests are carefully monitored and regulated. This abundant, roughly meter-long shark is mainly exported to the European Union for fish and chips.




One bright spot is that the demand for shark fins -- used to make a popular soup in many Asian countries -- has declined in the last 20 years. Typically, fins are collected by catching a shark, hacking off its dorsal fin and then chucking the bleeding animal back into the ocean to die. Targeted media efforts have illuminated this gruesome practice and led to many countries banning shark finning, similar to the outreach campaigns that helped reduce commercial whale harvests.




In 2006, the NBA superstar Yao Ming partnered with WildAid, an international wildlife conservation nonprofit, to expose how the soup is made. When the campaign began, three-quarters of the Chinese people surveyed didn't know that the soup was made from shark fins. (The Mandarin translation is "fish wing soup.") Nineteen percent believed that sharks grow their fins back. (They don't.) Two years after Ming appeared in ads with the slogan "When the buying stops, the killing can too," 82 percent of Chinese people surveyed said they would reduce or stop eating the soup. And 89 percent said shark finning should be banned, which China did in 2019. But illegal finning remains a problem.




Sport fishing also endangers sharks




Off the palm tree-lined coast of Key West, Fla., on a balmy April weekend, dozens of excited anglers head out in boats. Each team's goal: Hook as many bull sharks as possible in two days to win the Spanish Fly Shark Tournament.




Catch-and-release tournaments like this one are popular in the United States, Australia, South Africa and other countries where recreational sport fishers hope to land a shark for the thrill of it. Between 2005 and 2015, more than 66 million sharks were hauled in by recreational anglers along the U.S. Atlantic coast.





Critically endangered sharks




More than 90 species of sharks, rays and skates are critically endangered. Here are just a few species whose populations have plummeted by 80 percent or more over the last 50 to 100 years.





	


	
		
			
	
	
		[image: A drawing showing the dorsal view of a common angelshark]
		
			
				Common angelshark

Home: Northern Europe and the Mediterranean

Threats: Accidental catches (bycatch), recreational fishing, habitat degradation				Gervais et Boulart/Wikimedia Commons			


			




	
	
		[image: A profile-view drawing of a dwarf gulper shark]
		
			
				Dwarf gulper shark

Home: Parts of the Indo-West-Pacific oceans

Threats: Bycatch, fishing for meat, fins and liver oil				Samuel Garman/Wikimedia Commons			


			




	
	
		[image: A dorsal-view drawing of a green sawfish]
		
			
				Green sawfish

Home: Tropical and subtropical Indian and Pacific oceans

Threats: Bycatch, habitat loss, climate change				Francis Day/Wikimedia Commons			


			




	
	
		[image: A profile-view drawing of a sand tiger shark]
		
			
				Sand tiger shark


Home: Temperate and subtropical waters globally


Threats: Bycatch, recreational and commercial fishing, climate change				Duane Raver/USFWS/Wikimedia Commons			


			




	
	
		[image: A dorsal-view drawing of a Brazilian guitarfish]
		
			
				Brazilian guitarfish


Home: Argentina, Brazil and Uruguay

Threats: Bycatch, fishing for meat				J. Muller and F.G.j. Henle/Wikimedia Commons			


			



		

	








Although most sport fishing rules require releasing the animal after it's been landed, photographed and measured, many sharks are injured or die in the process. When they are pulled up from the water, their internal organs can be crushed and their vertebrae damaged. A global review of catch-and-release research found that an average of 14 percent of sharks die post-release, though mortalities are species specific: Hammerheads, for instance, nearly always perish after being released. Pregnant females of any species are especially susceptible to the stress of capture, which often leads to premature birth or loss of the pregnancy, according to research published in Conservation Physiology in 2023.




"Catch and release is still harm," says Smith, of Sharklife. He argues this type of sport would not be condoned for charismatic land animals like lions. "Would you be allowed to exhaust an animal and then suffocate it for a while, starve it of oxygen, take a few pictures, everybody says, 'Good', and then let it free?"




If people were snapping gleeful photos with a dead or injured dolphin, Smith says, "there would be an absolute public outcry." He hopes we can "close the public empathy gap" and treat sharks with respect and compassion, too.




Smith is advocating to revamp recreational shark fishing rules in South Africa to minimize harm, including mandating the use of professional guides who will enforce humane standards. Another change would be requiring recreational fishers to use low-impact gear like circle hooks, as opposed to the more common -- and more deadly -- j-shaped hooks. This would reduce the chance of hooking a shark in the gut or gills, which is much more likely to cause harm or death than hooking the fish by the jaw.




Getting people to love sharks




As I kayaked up to a century-old family fishing camp on Isla Partida off Mexico's Baja California, a dozen children were playing on a sandy spit beside the blue sea. Their fathers and uncles sat in the shade mending fishing nets, the fourth generation of Leons to make a living by chasing fish -- including sharks -- from dawn to dusk. Most of them hope the children do not follow in their footsteps.




Paloma Anilo Calderon Leon, 15, wears a t-shirt with a hammerhead shark logo, framed by the name of a local conservation organization, Pelagios Kakunja. She told me that she wants to be a marine biologist when she grows up. Her mother, Ana Leon, and father, Malaeel Salgado Calderon, are all for it. "Fishing is not a business, with the changes we've seen," Calderon says. "There are very few fish left today." Because it takes increasingly more time and more fuel to find sharks, he says, the profit from fishing is marginal at best.




Now, Calderon hopes to get paid to study sharks instead of kill them. He and his family are part of a project led by Pelagios Kakunja to train 30 fishers in Baja California as field technicians. Each will drive a boat to find the sharks, then collect blood and tissue samples, drop cameras to collect videos and place sensors underwater to track temperature and water chemistry. One of the species they are searching for is the scalloped hammerhead.




"Coming to Baja in the '80s and '90s, it was like going to the Galapagos. There were hammerheads everywhere," says James Ketchum, a shark ecologist who cofounded Pelagios Kakunja in 2010. The collapse of shark populations in Baja was sudden, he says. By 2012, "there was nothing, it was an empty lot," Ketchum remembers. "I was basically crying underwater." The number of scalloped hammerheads near Isla Partida declined 97 percent in the last 50 years, Ketchum and colleagues reported in Marine Policy in 2024. They cited overfishing as the primary cause.




[image: A photograph shows three men dragging a dead shark across a concrete floor at a fish market in Dubai]Workers drag a shark across a fish market in Dubai, where more than three dozen species of shark are sold off.Aron Sueveg/AnzenbergerAron Su/Redux





In 2012, Mexico banned shark fishing from May through July each year to protect vulnerable species during the breeding season. And sharks have started to come back. Last year, researchers captured and tagged a juvenile hammerhead for the first time in Cabo Pulmo National Park, a marine protected area near the southern tip of Baja.




Other fishers in Baja are joining the growing ecotourism industry. The region is a world-class destination for swimming with or watching mako, blue, thresher and white sharks. Cristobal Perez, cofounder of the tour company Nomad Diving, says he "hires 100 percent Mexicans" as captains and guides, often choosing local fishers for their knowledge of the ocean and wildlife.




More people on and in the water watching sharks also means more eyes -- and cameras -- observing them, a boon for science. Kathryn Ayres, a shark ecologist with the conservation nonprofit Beneath The Waves and a tour guide with Latitude Encounters, leads shark-watching trips out of Cabo San Lucas. In 2024, Ayres and colleagues used tourists' videos from Baja to help document how orcas feed on whale sharks.




Ayres is also collecting data for an economic valuation of sharks by surveying tourists who come to Baja. Shark-related tourism generates more than $300 million per year globally, a number expected to double in the next 20 years, according to the IUCN report.




With our help, sharks can recover




While snorkeling in the teal water off the island of Rangiroa in French Polynesia, I watched two scientists scuba diving below me in search of great hammerhead sharks. When they spot one, they film the animal for identification and use a laser plate to measure its 4-meter-long body. Next, they deploy a spear gun that places a tracking tag on the shark and also collects tissue for analysis. It's a little like giving a human a shot with a needle, and the hammerhead swims away unharmed.




As part of the three-year Tamataroa Project supported by the groups L'OEil d'Andromede and Gombessa Expeditions, this data will help reveal why endangered great hammerheads aggregate off this island from December through April, where they migrate from and what they eat.




Rangiroa is home to one of the largest remaining groups of these sharks, whose population has declined by an estimated 80 percent globally over the last 70 years. The area also boasts abundant tiger sharks, lemon sharks, gray sharks, blacktip reef sharks, manta rays, stingrays and spotted eagle rays.




[image: A photograph shows a scuba diver near a coral reef pointing a laser at a distant hammerhead shark to measure the animal]A scientist measures a great hammerhead shark with a laser plate in French Polynesia, where shark fishing is illegal.Laurent Ballesta





There's at least one clear reason why sharks thrive here: A law banned shark fishing in 2006. An analysis of nearly 14,000 observations collected by divers from 2011 through 2018 found an increase in the overall abundance of sharks and rays in French Polynesia, including in Rangiroa. Divers sighted a total of 20 species of sharks and seven species of rays and demonstrated the fishing ban is helping endangered species recover, researchers reported in 2023 in PLOS ONE.




Polynesians' willingness to protect sharks stems in part from the "grand cultural link" between people and sharks, says Tatiana Boube, a shark ecologist at the University of French Polynesia in Tahiti. "In Polynesian culture, mankind is at the same level as any other life." For some Polynesian families, sharks are a totem animal.




French Polynesia's success shows that the people who live closest to these animals need to be on board with keeping them alive, Boube says. It also gives hope that sharks will return in force to Baja and other coastal regions where local fishers are changing practices.




Once people are invested in conserving sharks, they are more willing to create and uphold rules that help keep sharks alive, says Graham, of MarAlliance. Conservation regulations in play globally include limits on how many sharks can be killed, no-take marine protected areas and restrictions on fishing gear like nets that kill sharks as bycatch.




The most positive sign that the currents might be shifting in sharks' favor, Graham says, is a change in attitude and behavior. She points to reactions from tourists in Belize as an example. "Instead of 'Oh my god, I'm so scared ... They need to kill the shark.' It's 'Oh my goodness, we got to see a great hammerhead! It was huge. Everybody was so excited,' " Graham says.




Her grand vision is that everyone sees a shark every time they swim in the ocean. For that dream to come true, Graham says, "we need a shark hero in every community."
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One hundred years ago, a small town in eastern Tennessee captured the attention of the entire country.
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	Three U.S. tick species may cause a mysterious red meat allergy

	The lone star tick isn't the only one that can trigger alpha-gal syndrome, two cases suggest

			
				




Cathy Raley's first bout of hives woke her in the middle of the night with itchy bumps that crept up her arms and spread to her legs and back. Her second bout took her to the hospital.




It was a June afternoon in 2017, and she was getting ready to take her dog, Jake, on a hike. The hives started suddenly, when she was about to load Jake into the car, but this time was different, Raley says. Her tongue was swelling, and her throat was getting tight. "That's when I called 911."
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First responders gave Raley a shot of epinephrine in her thigh, but it didn't help much. Her vision tunneled. Paramedics helped her into an ambulance and injected another shot into her arm. On the way to the hospital, Raley stopped being able to swallow.




Immediate treatment with a steroid and an epinephrine nebulizer, which delivered the medicine directly to her throat, eventually calmed her symptoms. By the time she arrived at the emergency room, she was able to swallow again. After four hours in the hospital, she was cleared to go home.




Raley had had an anaphylactic reaction -- "a fairly major one," doctors told her. But to what? She was 61 years old and wasn't allergic to anything that she knew of. "I had absolutely no idea," she said.




About a week later, Raley visited Seattle-based allergist William Butler, who combed through her history looking for clues to explain the symptoms. Her hives had erupted in the middle of the night, a sign that she was experiencing a delayed reaction. She hadn't eaten anything out of the ordinary. Though on both occasions the hives had occurred after she'd cooked for visiting company -- beef tacos one time, pork sausage the other.




 "I have no idea if it's related," Raley finally told Butler, but "two months ago, I got bitten by a tick." Butler looked at her. "That opens up some real possibilities," she recalls him saying.




[image: A black and white dog stands in the middle of a lush green forest, which may also be harboring many ticks.]Cathy Raley has picked up ticks on hikes with her dog, Jake, in the wooded outskirts of Olympia, Wash. One may have sparked a severe allergic reaction.Cathy Raley





Raley lives in the wooded outskirts of Olympia, Wash., and liked to hike with Jake, an energetic border collie, on the old logging roads near her property. After one hike earlier that year, she had pulled a tick off her shoulder. The bite became irritated and sore to the touch. That had never happened to Raley, a now-retired wildlife biologist who had been bitten by ticks in the past. 




Butler suspected she had alpha-gal syndrome, a red meat allergy that can develop in response to the bite of a lone star tick (Amblyomma americanum). The diagnosis was later confirmed by lab testing. There was just one problem: lone star ticks aren't found in Washington. Their range is entirely east of the Rocky Mountains -- thousands of kilometers from Raley's hiking trails.




Her case and a different one reported in Maine suggest that the lone star tick isn't the only species in the United States capable of triggering this allergy, researchers report in two papers published in Emerging Infectious Diseases in March. Two other tick species, the western blacklegged tick (lxodes pacificus) and the blacklegged tick (Ixodes scapularis), also called the deer tick, may be culprits.




"It was a very surprising finding to us," says Hanna Oltean, an epidemiologist at Washington State Department of Health. The cases "offer pretty definitive evidence that there's a risk for alpha-gal syndrome associated with ticks other than lone star ticks," though current data suggest this is rare.
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To learn more about this allergy and who may be at risk, Science News spoke to study authors Oltean, and Johanna Salzer, an epidemiologist at the U.S. Centers for Disease Control and Prevention in Atlanta, and Sarah McGill, a gastroenterologist at the University of North Carolina School of Medicine in Chapel Hill who has treated patients with alpha-gal syndrome. Here's what to know.




Alpha-gal syndrome can occur after the bite of certain tick species




The saliva of certain tick species carry a sugar molecule called alpha-gal. These species include the lone star tick and others found in Europe and Australia. Scientists think that when these ticks bite, the sugar molecule and perhaps other factors in tick saliva get into people's bodies and can somehow make their immune systems go haywire. The next time people encounter alpha-gal, which is abundant in red meat like beef, pork and lamb, and also in other mammalian products, like milk and gelatin, they may mount an allergic reaction -- and symptoms can vary wildly.




[image: A lone star tick rests on a green leaf. It has a squashed reddish brown body with a yellow dot on its back]A red meat allergy called alpha-gal syndrome can develop in response to the bite of a lone star tick (shown).CDC





"Alpha-gal syndrome can present very differently from patient to patient," Salzer says. It can look like anaphylaxis, like Raley experienced. Or, as in the case from Maine, symptoms can be entirely gastrointestinal. In that case, a woman was bitten by a blacklegged tick and then later experienced abdominal pain, diarrhea and vomiting after eating different kinds of red meat.




The delayed onset of symptoms and the often mysterious nature of patients' stomach issues can make alpha-gal syndrome hard to diagnose, McGill says. Traditionally, gastroenterologists haven't been taught to consider food allergies when seeing adult patients with chronic GI problems, she says. That's because most food allergies appear when people are young. "But alpha-gal syndrome is very unique," she says. "Adults can get it suddenly."




McGill has seen patients who've had their symptoms discounted by doctors or even had requests to be tested for the condition refused. Those experiences remind her of celiac disease, which was misunderstood for a long time. That disease is caused by the immune system overreacting to gluten, but patients were sometimes told their symptoms were in their head, McGill says. "I see that same pattern happening with alpha-gal syndrome."




There's no cure for the condition, but some people may eventually be able to eat red meat again without sparking an allergic reaction. 




Alpha-gal syndrome is not a well-known condition




Many doctors, nurses and physician assistants have never even heard of the condition. In 2023, Salzer and her colleagues reported the results of a nationwide survey of healthcare providers: 42 percent were not aware of alpha-gal syndrome.




Among those who were, about a third didn't know how it was acquired and nearly half didn't know what tests to order to diagnose it. "There are some large gaps in health care provider knowledge," Salzer says. Increasing health care provider awareness could improve patient outcomes by shortening the time to diagnosis, she says.




Alpha-gal syndrome appears to be relatively rare, though exact numbers are hard to pin down. Salzer and her colleagues tallied about 110,000 suspected cases in the United States from 2010 to 2022. It's possible this is an undercount, the researchers reported, and as many as 450,000 people may have been affected during this time period.




This condition can be life-threatening, Oltean says, which is why she wants health care providers and the general public alike to know it exists. "It's important for people to be aware of the risk so that they can take appropriate precautions," Oltean says.




Preventing tick bites is the best way to avoid alpha-gal syndrome




For Oltean, taking appropriate precautions means avoiding tick bites entirely. She knows that can be difficult, especially during tick season, which generally runs early spring to late fall, depending on location. In Washington state, where she lives, "March through May is when we see ticks coming out and questing, or seeking blood meals."




After being outdoors, many people rely on tick checks, scanning their bodies to ensure they're not inadvertently carrying any bloodsucking critters. For tick-borne illnesses like Lyme disease, Rocky Mountain spotted fever and anaplasmosis, quick identification and tick removal can prevent disease. That's because the tick must be attached to a person's body for hours or days to transmit disease-causing bacteria. "That does not seem to be the case with alpha-gal syndrome," Oltean says. There's no bacteria being transmitted in alpha-gal syndrome -- it's an allergic response that's triggered following a tick bite. So it's possible that a single bite from a tick, even one yanked away immediately, could spark the condition. 





Case clusters




Suspected cases of alpha-gal syndrome cluster mostly in the southern, midwestern and mid-Atlantic regions of the United States in this analysis from 2017 to 2022. Cases are shown per 1 million population per year, and areas with larger case counts are shown in dark blue.




Suspected U.S. alpha-gal syndrome cases, 2017-2022
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Oltean is brimming with tips to prevent ticks from biting. Walk in the center of trails, she says, avoid tall brush and grassy areas, wear tightly woven clothing, which can prevent ticks from attaching, and light colors, which make ticks easy to spot and pick off. She recommends buying clothes pretreated with the insect repellent permethrin, applying a U.S. Environmental Protection Agency-registered tick repellent to exposed skin and showering soon after being outdoors to wash off any unattached ticks. 




Salzer thinks that bites from lone star ticks, not blacklegged or western blacklegged, are the primary drivers of alpha-gal syndrome. In her 2023 analysis, the map of suspected cases largely overlapped with the distribution of lone star ticks in the United States.




Taking steps to avoid bites could protect people from later developing the condition -- as well as a slew of infectious diseases. "Preventing that bite is really the main message," Salzer says.




There is still a lot to learn about alpha-gal syndrome biology




Alpha-gal syndrome is a relatively newly described condition, first reported in 2009. That means there's still a lot to learn, scientists say. "Why are some people bitten by ticks all the time and they never develop alpha-gal syndrome?" Salzer asks. She also wants to know exactly how long a tick must be attached for someone to get the condition.




Oltean is interested in tick biology; specifically, why lone star ticks seem to be more adept than other tick species at stimulating an immune response to the alpha-gal sugar. "What's different about these ticks?" And do multiple tick bites over time make a person more likely to develop the condition? 




For people with alpha-gal syndrome, McGill wonders why the allergic response to red meat is so delayed. "You're getting sick hours later," she says. "That's not typical."




As for Raley, she's careful with her diet and has avoided red meat, and any resulting reactions, for the last eight years. She's OK eating dairy but stays away from red meat-based broths and sauces, food made with lard, or desserts with gelatin. "It's an odd thing to think about," she says. She also takes precautions like spraying hiking clothes with repellent and keeping her dog on tick medication year-round.




These days, Raley's curious if tick populations in western Washington state are growing. When she first moved to her wooded property around 2000, she and her dog never got ticks. Now, they're both encountering them regularly during the spring and summer. "Something seems to have changed," she says.
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	U.S. seal populations have rebounded -- and so have their conflicts with humans

	A new book unpacks the messy aftermath of a conservation success story
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A Year with the Seals
Alix Morris
Algonquin Books, $30

"Hello there!" "Hey, you!" "Get outta there!" These are only a few of the phrases that brought tourists flocking to Boston's New England Aquarium to see its chattiest resident: Hoover the harbor seal. Before joining the aquarium in 1971, Hoover was under the care of Maine fisherman George Swallow and his wife, Alice. The couple kept the orphaned seal in their backyard pond after discovering that the pup's mother had been fatally shot by another fisherman.

George, well aware of Hoover's talents, informed aquarium staff that Hoover could mimic human speech. They, naturally, were skeptical, and Hoover seemed quiet enough when he arrived. But things changed in 1978, when staff members witnessed Hoover saying his own name in George's gruff, New England accent. That single utterance soon turned into a full repertoire of shouts and belly laughs that entertained crowds until Hoover's death in 1985.







Hoover, a harbor seal in Boston's New England Aquarium during the 1970s and '80s, was famous for his ability to mimic human speech.





Hoover is one of many characters populating the pages of Alix Morris' new book, A Year with the Seals. Season by season, the science writer hits the road to various parts of the United States and Canada to itch her curiosity regarding the recovery of these creatures, which were once endangered in North America. Morris' book isn't your typical conservation read, though. Instead of detailing the plight of species at risk, it examines what happens when conservation efforts succeed.

By the mid-20th century, the United States' two resident seal species, the gray and the harbor, were hunted to the brink of extinction because they were considered direct competitors of the fishing industry. Since the enactment of the Marine Mammal Protection Act of 1972, their numbers have bounced back. But "as seal populations have rebounded," Morris writes, "so too have conflicts with humans -- particularly fishermen." Easing such tensions is no easy task. The 253-page book looks mainly to New England for answers, with occasional excursions to the Pacific Northwest and Nova Scotia.
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In Tacoma, Wash., Morris meets with members of the Puyallup Tribe, who are competing with seals and their larger cousins, sea lions, for diminishing salmon stocks. Among them is Ramona Bennett, an activist behind the "Fish Wars," a series of protests in the 1970s against regulations infringing on tribal fishing rights. For decades, the Puyallup had faced legislation chipping away at their federally protected right to harvest salmon, a vital traditional food source. For Bennett, seal hunting bans continue to impose on their way of life by increasing competition for a wild salmon supply that's already been degraded by increased industrialization and salmon farming.




Along New England's coasts, rising white shark populations are rattling communities, despite the rarity of attacks on humans. Federal protections for the sharks, established in the 1990s, are behind the boom. But seals, a key prey for white sharks, receive much of the blame. Despite federal bans on killing seals, frustrated locals call for culls to help "close the restaurant."

Sometimes, it's "the people who love and want to help the seals the most who end up doing the most harm," Morris notes. Her time observing staff at Marine Mammals of Maine, a rehabilitation center, acts as a motif throughout the narrative. In one harrowing outing, Morris tags along during a rescue call for an abandoned seal pup. When the team arrives on the scene, the caller is taking a selfie with the sea creature under his arm. Such seal handling is considered harassment and is illegal under the Marine Mammal Protection Act, with violators subject to hefty fees and up to a year of prison time. A week later, Morris learns that the pup died, most likely succumbing to dehydration and malnutrition from abandonment. The stress from the harassment probably didn't help.

Morris meanders seamlessly between the two worlds of seal advocates and their critics. Much of the book leans on how wildlife conflicts have their roots in our society's economic and racial disparities. Those "who claim to be nature purists, advocating for total protections for wildlife, are often those with the least amount to lose," Morris writes. More importantly, she demonstrates how the two opposing sides come together: "Perhaps the loudest anti-seal voices have been those of fishermen, but fishermen are also the ones calling the Marine Mammals of Maine hotline to report stranded seals in every season." 




Morris never does learn the secret to mediating tensions between seal conservationists and their critics. Instead, A Year with the Seals reassesses the very question in need of asking: "Perhaps the question shouldn't be whether or how to control nature, but how to control ourselves."









Buy A Year with the Seals from Bookshop.org. Science News is a Bookshop.org affiliate and will earn a commission on purchases made from links in this article. 
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Since Jaws was released 50 years ago, great white sharks have, arguably, become the most recognized fish in the ocean. But despite their fame, they're not the biggest shark species.




The largest shark alive today, the plankton-eating whale shark, typically grows to about 14 meters long for females and 9 meters for males, with one specimen reaching nearly 19 meters. Even bigger was the now-extinct megalodon, the largest shark that ever existed. But since no intact skeleton has been found, scientists can't agree on its exact size. The latest estimate is about 24 meters.




While many huge sharks cruise the seas, the stereotype that they are all large hunters isn't accurate. There are more than 500 shark species, and they come in all shapes and sizes. In fact, half of them are less than a meter long. The world's smallest shark, the dwarf lanternshark, is about the size of a human hand.
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"Sharks follow what's known as the 'two-thirds scaling law' almost perfectly," says Joel Gayford a marine biologist at James Cook University in Townsville, Australia. As sharks grow bigger, their volume increases more quickly than their surface area, he and his colleagues report June 18 in Royal Society Open Science. That explains why large sharks need different physical adaptations than small sharks do for regulating things such as temperature, breathing and resistance to climate change. 




As Jaws celebrates its 50th anniversary, here's a visualization of some of the most fascinating shark species -- from the biggest to the smallest -- and their approximate maximum lengths, all shown to scale.





The heavyweights
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	Megalodon
Otodus megalodon
Extinct for 3.6 million years, these enormous sharks ate pretty much everything in the food chain, an analysis of their teeth suggests.
24 meters




	Whale shark
Rhincodon typus
19 meters




	Basking shark
Cetorhinus maximus
Although their gaping mouths stretch a meter wide, these harmless giants gorge themselves on tiny plankton in the water.
12 meters









Middle of the pack
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	Greenland shark
Somniosus microcephalus
These sharks can live for hundreds of years. Using carbon dating, scientists in 2016 estimated one female was about 400 years old, meaning she was alive during the American Revolution.
7 meters




	Great white shark
Carcharodon carcharias
6 meters




	Common thresher shark
Alopias vulpinus
These predators stun their prey by whipping their long tail, which can be half the length of their body.
6 meters




	Tiger shark
Galeocerdo cuvier
The "trash cans of the sea" eat anything: One was captured with a license plate and a gasoline can in its stomach.
5.5 meters




	Bluntnose Sixgill Shark
Hexanchus griseus
5 meters




	Goblin shark
Mitsukurina owstoni
This deep-sea weirdo has freakish protruding jaws that extend quickly to gobble up a meal before it escapes.
4 meters









The little guys
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	Frilled shark
Chlamydoselachus anguineus
2 meters




	Bonnethead shark
Sphyrna tiburo
This diminutive member of the hammerhead family can survive on a diet of up to 90 percent seagrass.
1.5 meters




	Tasselled wobbegong
Eucrossorhinus dasypogon
1.3 meters




	Swell shark
Cephaloscyllium ventriosum
When under threat, these bottom dwellers swallow water to balloon to twice their size, making it harder for predators to get them.
1 meter




	Cookiecutter shark
Isistius brasiliensis
These tiny but mighty hunters prey on larger predators, like dolphins and other sharks, by removing a circular plug of flesh.
56 centimeters




	Dwarf lanternshark
Etmopterus perryi
The smallest known shark on the planet grows no bigger than a pencil and has a glowing belly.
20 centimeters








			
 
			

			Questions or comments on this article? E-mail us at feedback@sciencenews.org | Reprints FAQ

	
	
			
			
							A version of this article appears in the July 1, 2025 issue of Science News.

						

	
	

	Citations

	
J.H. Gayford et al. The geometry of life: testing the scaling of whole-organism surface area and volume using sharks. Royal Society Open Science. Published online June 18, 2025. doi: 10.1098/rsos.242205.




J. McCormack et al. Miocene marine vertebrate trophic ecology reveals megatooth sharks as opportunistic supercarnivores. Earth and Planetary Science Letters. Vol. 664, August 15, 2025, 119392. doi: 10.1016/j.epsl.2025.119392.




J. Nielsen et al. Eye lens radiocarbon reveals centuries of longevity in the Greenland shark (Somniosus microcephalus). Science. Vol. 353, August 12, 2016, p. 702. doi: 10.1126/science.aaf1703.





	

	
	
		
						About Melissa Hobson


					


		
			Melissa Hobson is a marine science and conservation writer based in Hastings, UK.

		

	




	







We are at a critical time and supporting climate journalism is more important than ever. Science News and our parent organization, the Society for Science, need your help to strengthen environmental literacy and ensure that our response to climate change is informed by science.
 



Please

subscribe to Science News and add $16 to expand
science literacy and understanding.











		



This article was downloaded by calibre from https://www.sciencenews.org/article/shark-diversity-size-scale-visual



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next




 How attacks on evolution in classrooms have shifted over the last 100 years

 Since the Scopes trial, Science News has reported on efforts to undermine the teaching of evolution

 
 




Reporters from across the United States flocked to eastern Tennessee in July 1925.
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 Summer is a great time to protect your hearing

 Caring for your hearing can guarantee a lifetime of concerts, fireworks and other summer staples

 
 




The symphony of summer is under way: Lawn mowers droning, cicadas buzzing, kids shrieking, outdoor concerts and cracking fireworks.
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Fighting fungi isn't easy.
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 Two cities stopped adding fluoride to water. Science reveals what happened

 Calgary, Canada, and Juneau, Alaska, show how ending fluoridation can affect health

 
 




Warren Loeppky has been a pediatric dentist in the Canadian city of Calgary for 20 years.
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 Perseverance takes the first picture of a visible Martian aurora

 Future astronauts will be able to observe the ethereal lights with their own eyes

 
 




On some Martian nights, a subtle, green glow hangs low in the sky, wreathing the horizon in every direction.




A visible Martian aurora has finally been observed for the first time, researchers report May 14 in Science Advances.
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 A man let snakes bite him 202 times. His blood helped create a new antivenom

 
 




Tim Friede remembers his worst snakebites in screaming detail.
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 Here's how we might generate electricity from rain

 In one experiment, dripping water continuously powered 12 LED lightbulbs

 
 




A new way of generating clean power could run your lights with rain.
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 Early Parkinson's trials revive stem cells as a possible treatment

 In two small clinical trials, stem cell therapies caused no apparent trouble in the brain

 
 




Two small clinical trials revive hope for an old idea: Cells injected into the brain might replace the nerve cells that die in Parkinson's disease.
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 Scientists home in on alternatives to 'forever chemicals'

 These chemicals' link to harmful health problems is fueling a search for other options

 
 




Harmful and persistent "forever chemicals" build up in the environment and in the bodies of animals -- including humans.
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 Yes, there really is a black hole on the loose in Sagittarius

 It's the first solitary black hole ever detected
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 A new 3-D display lets you reach in and touch virtual objects

 The device takes Iron Man tech a step closer to reality

 
 




Floating displays you can reach into and manipulate, like the ones Tony Stark uses to design his super suits in the Iron Man movies, are one step closer to reality.
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 What gene makes orange cats orange? Scientists figured it out

 Calico and tortoiseshell cats also carry an X-chromosome mutation

 
 




Orange cats are so goofy that people joke that the chaotic kitties share one communal brain cell.
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 Imitation dark matter axions have arrived. They could reveal the real thing

 A quasiparticle in a manganese-based material acts a lot like the elusive axion

 
 




If imitation is a form of flattery, then scientists are enamored with the axion.
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 The United States' oldest known rock has existed for at least 3.6 billion years

 A rock formation in Michigan has beat out other contenders for the title -- for now

 
 




A weathered sign in the Minnesota River Valley proudly proclaims: "World's Oldest Rock."
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 Ozempic and Wegovy ingredient may reverse signs of liver disease

 People on the diabetes and weight loss drug semaglutide saw improvements in a condition called MASH

 
 




The diabetes and weight loss drug semaglutide may also reverse signs of liver disease.
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 Some tropical trees act as lightning rods to fend off rivals

 Taking a jolt of lightning also kills parasitic vines

 
 




Getting hit by lightning is not usually a good thing.
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 Frog ribbits erupt via an extravagant variety of vocal sacs

 Blue pop-out poofs, headside balloons -- the diversity is astounding

 
 




Here's a great case of real life turning out to be stranger than fiction.
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 A Pueblo tribe recruited scientists to reclaim its ancient American history

 Picuris Pueblo oral histories talk of long-ago ties to Chaco Canyon. DNA now backs that up
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 Wild chimpanzees give first aid to each other

 A long-term study in Uganda offers glimpses at the origins of human medicine
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 This exquisite Archaeopteryx fossil reveals how flight took off in birds

 Analyses of the fossil show never-before-seen feathers and bones from the first known bird

 
 




An exceptionally preserved specimen of the ancient bird Archaeopteryx offers the most detailed window yet into the evolution of flight, researchers report online May 14 in Nature.
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	Is nuclear energy good? A new book explores this complex question

	Atomic Dreams considers what role nuclear energy should play in powering the U.S.
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Atomic Dreams
Rebecca Tuhus-Dubrow
Algonquin Books, $30




Toxic sludge. A glowing radioactive rat. A three-eyed fish named "Blinky." These are scenes from a 1990 episode of the long-running television show The Simpsons, in which protagonist and oaf Homer is a safety inspector at the fictional Springfield Nuclear Power Plant. The imagined horrors of the plant reflect concerns many real people have had about nuclear energy over the course of its young history, which began with the first sustained nuclear reaction in 1942. That includes the Simpson-esque concern of a corporate plant owner who prioritizes profit over safety.
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Despite those concerns, U.S. nuclear power plants seem to foster a strong safety culture, observes journalist Rebecca Tuhus-Dubrow, author of Atomic Dreams. During her tour of Diablo Canyon Power Plant -- California's last operational source of nuclear energy -- she is checked for traces of explosive compounds on the way in and scanned for radiation on her way out. A sign at the plant unironically reads "Safety Is No Accident."




Diablo Canyon, whose story serves as the foundation of Tuhus-Dubrow's narrative, has been the center of controversy since the site was selected in the 1960s. The book recounts the plant's history, from arguments among nearby residents and experts over where to build it to ongoing efforts to shut it down. But the pleasure of reading is in the path Tuhus-Dubrow takes and the people she talks to as she asks a simple question with a complicated answer: Is nuclear power good or not?




The advantages of nuclear energy, Tuhus-Dubrow writes, "cannot be lightly dismissed." Nuclear plants generate electricity without emitting greenhouse gases. They require less raw material and land than renewables to produce the same amount of energy. Plus, they provide a stable source of electricity immune to the weather's whims, unlike solar and wind energy.




If the pros make a strong argument for nuclear energy, the cons seem obvious. Nuclear power plants have high upfront costs and take time -- sometimes a decade or more -- to construct. And the highly radioactive enriched uranium that goes into reactor cores could be weaponized by bad actors, Tuhus-Dubrow writes.




Then, there's the risk of accidents from human mistakes or poor oversight. Consider disasters like the meltdowns in Chernobyl in 1986 and in Fukushima in 2011. Both events required massive evacuations because of the release of radioactive material into the surrounding environment. The Chernobyl meltdown resulted from design flaws and operator error. The Fukushima meltdown happened because an unexpectedly massive tsunami damaged the plant's cooling systems.




And perhaps the knottiest problem of all: What about the waste?




Nuclear waste, the spent fuel from the reactor core, is still radioactive -- just not enough to continue producing energy in most operational plants around the world. This radioactive waste could be reprocessed for weapons. What's more, there is no permanent repository for nuclear waste in the U.S., so it's stored onsite -- even at plants that no longer provide power. That means nuclear waste sites pepper the country. Though some believe the waste is safely stored and best left where it is, others are terrified by the risk of radiation release, especially as a result of hazards like earthquakes or tsunamis.




Still, advocates argue that the fossil fuel industry poses much higher risks than nuclear energy. "Pollution from coal, oil, and natural gas is estimated to cut short millions of lives per year, while annual deaths attributed to normal operations of nuclear plants hover around zero," Tuhus-Dubrow writes.




The book introduces us to so many people "who hold passionate opinions about this peculiar energy source." A surfing grandmother in Laguna Beach fights to move nuclear waste stored near her home. Two "tree hugger moms" who work at Diablo Canyon run an organization called Mothers for Nuclear that advocates for nuclear as a clean energy source. A Brazil-born model and "nuclear influencer" who grew up with energy insecurity describes how, as a child, her grandparents would place buckets filled with flaming alcohol in the bathroom to warm it up because electricity was too expensive.




In the end, Tuhus-Dubrow's question morphs from "Is nuclear good?" to "Is energy use good?" Although visions of untouched nature are appealing, she acknowledges that electricity usage is expected to soar. One of her sources who previously worked in nuclear and now works in renewables agrees. When she asked if he thought nuclear power was still needed, he said, "I don't see anybody getting a smaller phone, a smaller TV."









Buy Atomic Dreams from Bookshop.org. Science News is a Bookshop.org affiliate and will earn a commission on purchases made from links in this article. 
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We are at a critical time and supporting climate journalism is more important than ever. Science News and our parent organization, the Society for Science, need your help to strengthen environmental literacy and ensure that our response to climate change is informed by science.
 



Please

subscribe to Science News and add $16 to expand
science literacy and understanding.
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Will Nediger, a crossword constructor and Ph.D. in linguistics, edited this puzzle.




Looking for answers? Go to sciencenews.org/puzzle-answers. We'd love to hear your thoughts. Email us at puzzles@sciencenews.org.
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			Erica is a psychology professor at Skidmore College. Her expertise is in cognitive development, and she researches how children learn language. She has published crosswords in the New York Times, Los Angeles Times, Apple News and other venues.
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 Which animal should scare you more?

 
 




People have strong feelings about animals. When asked which creatures they fear the most, respondents will often point to spiders, snakes, crocodiles and large furry carnivores like lions, tigers and bears. And all too often, sharks sit at the top of the fear list. But sharks are getting a bad rap. They rarely attack humans, averaging around 64 bites a year worldwide, with fatalities in the single digits.
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 Readers react to ancient hunting tactics, dog obesity and narwhal play
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Hunting hints




An ancient ambush of wild horses at a German archaeological site called Schoningen around 300,000 years ago suggests that communal hunting, along with complex social and mental skills, evolved much earlier in human history than thought, behavioral sciences writer Bruce Bower reported in "Smart hunters."




Bower also noted that Neandertal ancestors in what's now Spain conducted communal bison hunts around 400,000 years ago.
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