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When Amos Abolaji returned to Nigeria from a year abroad, he brought home a strange souvenir -- two jars full of fruit flies.




The biochemist had been conducting postdoctoral research at the Federal University of Santa Maria in Brazil on the health effects of certain pollutants. He had used laboratory rodents while working on his Ph.D. in Nigeria and wasn't previously exposed to the use of fruit flies. But when Abolaji joined toxicologist Joao Batista Teixeira da Rocha's lab in Brazil, "he told me he stopped the use of rodents for research." Rocha had switched to using the fruit fly Drosophila melanogaster.








                        
                        
                        
                        
                        

                        




After working with Rocha, Abolaji understood the fruit fly's power. "The fly has a high degree of advantages compared with rodents, especially in resource-limited regions," Abolaji says. They're cheap, easy to raise, require little lab space and can bring fast results -- and they're poised to boost biomedical research across Africa.




When Abolaji returned to Nigeria in 2014 and became a professor at the University of Ibadan, he took his jars and converted his office into a miniature fly lab. He's now a key figure in a growing movement to establish fruit fly research across Africa, where rodents are still the go-to subject in studies of genetics, developmental biology, toxicology and other fields of biomedical research.




In Africa, fruit fly studies can help address urgent public health needs, connect local scientists with the global research community and build research capabilities across the world's second-largest continent.




"We use [the fruit fly] as a tool to be able to carry out not just research," Abolaji says, "but to raise [the] next generation of scientists."




The history of the fruit fly in the lab




Studying animals to gain insights into human biology and medicine goes back millennia, at least as far back as the ancient Greeks. By the 12th century, Arab physician Ibn Zuhr was testing surgeries on animals before performing them on humans. In the mid-19th century, the Norway rat became a mainstay of lab research because the ubiquitous pest was easily acquired and survived well in captivity.




The fruit fly didn't enter the lab until 1900, when Harvard entomologist Charles Woodworth began breeding them en masse for reasons that are not entirely clear. He recommended them to researchers studying genetics -- a field still in its infancy at the time -- and from there the potential of the fruit fly spread through word of mouth. 




The Drosophila boom took off in earnest around 1910, after Thomas Hunt Morgan set up his famous Fly Room at Columbia University. Cluttered with flasks full of fruit flies and bunches of bananas dangling from the ceiling, the Fly Room hardly compares to the sleek and sterile labs of today. But in that room, Morgan made the groundbreaking discovery that genes are passed down to the next generation on chromosomes (SN: 2/7/22).




[image: A black-and-white photograph of Columbia University's Fly Room in 1918 next to a smaller photograph of Thomas Hunt Morgan]Thomas Hunt Morgan (inset) set up the famous Fly Room at Columbia University (shown below in 1918). As a model organism, fruit flies helped launch the field of genetics in the early 20th century.American Philosophical Society





The fruit fly's short life cycle allowed the field of genetics to take flight. Although rats reproduce fast for mammals -- pregnancy is typically 21 days and females reach sexual maturity two to three months after birth -- they have nothing on fruit flies. They can produce a whole new generation in just 10 days. This, plus their small genomes, makes the fruit fly a powerful tool for studying how genes and traits are passed down from one generation to the next (SN: 5/17/19). 




Drosophila are also used to study how embryos develop into adults and to test the biological effects of chemicals. (Because rodents are even more closely related to humans, they remain popular model organisms for studying mammal-specific traits and in clinical drug testing.) Over the last century, nine scientists have won Nobel Prizes based on work done with fruit flies.




Sponsor Message



  






Abolaji's Drosophila lab is in Ibadan, the third-most populous city in Nigeria and capital of the southwestern state of Oyo. When I reached him over Zoom, he presented a slide show of his history with Drosophila. "I thought it would be good if I just share it like a story," he told me.




Several years after bringing fruit flies back from Brazil in 2014, Abolaji was approached by DrosAfrica, an organization founded in 2013 to expand the use of Drosophila by African biologists. A trio of Spanish researchers started DrosAfrica after a workshop in Uganda on using insects in neuroscience research. Physiologist Sadiq Yusuf, who was then the deputy vice chancellor of Kampala International University and later went on to found a charity supporting research development in Africa called TReND, had organized the workshop.




He made many significant contributions, including discovering that embryonic cells cluster together based on what anatomical structure they develop into, with their fate controlled by certain genes. Garcia-Bellido, it's been said, "put Spain on the scientific map."




The Spanish group had recognized that African researchers were primed to use fruit flies to accelerate the continent's research, which is what had happened in Spain a few decades earlier.




[image: A photograph of Amos Abolaji]Amos Abolaji, a biochemist at the University of Ibadan in Nigeria, is a key figure in a movement to establish fruit fly research across Africa.DRTC





From Morgan's Fly Room, D. melanogaster spread quickly to other research labs in North America and Europe. But not every country caught fly fever. In Spain, virtually no one worked with the fruit fly until Antonio Garcia-Bellido returned to his native country after finishing a research fellowship at Caltech in the 1970s. Once home, the developmental biologist established a Drosophila lab. 




"Then he trained three people, and then these three people trained other people," says Maria (Lola) Martin-Bermudo, a geneticist at Pablo de Olavide University in Seville and a DrosAfrica cofounder. "Now there are lots of Drosophila labs in Spain."




To jump-start a similar spread of knowledge in Africa, Abolaji and DrosAfrica organized a workshop at the University of Ibadan in 2017, which brought in experienced fruit fly researchers from as far as Spain and the United Kingdom to teach attendees Drosophila biology and how the fruit fly can be used to study neurodegeneration, cancer and toxicology, as well as help with drug discovery. "That workshop was one of the major turning points in my research," Abolaji says.




The workshop hosted participants from elsewhere in Africa, including Uganda, Rwanda and Ghana. One participant, a young woman from northern Nigeria named Rashidatu Abdulazeez, traveled 18 hours over two days to attend.




Meeting Africa's urgent public health needs 




Long before arriving at that workshop, Abdulazeez had already become hooked on fruit flies. But she didn't have a jar of flies from another lab to start her work -- she had to catch them herself.




She'd read that the flies could be trapped outdoors, but nothing she tried had worked. While earning a master's degree in population genetics, Abdulazeez stayed with her auntie while trying to catch flies in the city of Kaduna in northwestern Nigeria. "[Perhaps] they don't want to stay far from humans," her auntie suggested. 




Thinking the flies might prefer human trash to other lures, Abdulazeez left out a bowl of rotten fruit overnight. "I had a dream that I caught lots of Drosophila," Abdulazeez recalls with a laugh. In the morning, her dream had come true.




In 2016, after solving the fly-catching problem, she published an analysis of the genetic variation of Nigeria's D. melanogaster populations.




Like Abolaji, Abdulazeez had to learn a lot about Drosophila on her own. But it was worth it. "I began to fall in love [with fruit flies] because I was just so amazed by the fact that we had so much in common," she says, referring to the 60 percent of our DNA that we share with fruit flies. And importantly, 75 percent of the genes that cause disease in humans are also found in the flies.




Abdulazeez is now a lecturer (akin to a professor) at her alma mater, Ahmadu Bello University in Zaria. Toward the end of our video call, she took me into the hallway as she headed to a meeting and pointed out the poster on her lab's door: a black-and-white image of a fruit fly peering through a microscope, with the words "Small Lab Big Science" blazoned across the top.




[image: A photograph of Rashidatu Abdulazeez in her fruit fly research lab in Nigeria]Rashidatu Abdulazeez of Ahmadu Bello University in Nigeria founded Droso4Nigeria, an organization that brings fruit fly lessons to biology classes in secondary schools.R. Abdulazeez





The "Big Science" benefits of Drosophila as a model organism stem from not only its similarities to us, but also its key differences, like being easy to care for. Starting a Drosophila lab can require as little as a jar of flies and a handful of microscopes, while a colony of lab rats can take up an entire room's worth of cages. The ease of using fruit flies is a huge boon for a continent with many local public health concerns but little local research funding.




"I desire to carry out research that will have beneficial effects on humans," Abolaji says. Some pollutants in the environment can predispose people to cancer, diabetes, Parkinson's disease and a whole host of other afflictions, he says, and he uses fruit flies to understand why.




One pollutant that Abolaji has studied is 4-vinylcyclohexene, a by-product of the manufacturing of pesticides, plastics and tires. Plastic manufacturing has been growing in Nigeria, from 120,000 tons in 2007 to an estimate of more than 500,000 tons in 2020, meaning more and more workers are potentially being exposed to VCH. In monkeys and rats, VCH is known to destroy follicles in ovaries, so there's concern that exposure could cause early menopause in humans. 




"A woman that is working in an environment where such compounds are manufactured or produced or used as by-products, [who is] supposed to reach menopause at 56, may reach menopause at 30 or 35," Abolaji says.




But how VCH harms ovarian follicles was elusive. Abolaji got a hint by exposing Drosophila to VCH and analyzing the resulting changes in the fruit fly's gene activity and physiology. The chemical causes the production of toxic types of oxygen-containing molecules known as free radicals, which damage cells.




In Tunisia, Hayet Sellami hopes to leverage the power of fruit flies to create a drug-screening factory, speeding up the process of identifying new medical treatments. Sellami, a medical doctor and researcher, says her journey with Drosophila began with a pair of workshops in 2018 and 2019 hosted by her institution, the University of Sfax, and organized by DrosAfrica and a professional network of scientists called Young Tunisian Researchers in Biology. Impressed by the workshops, university administrators approved creating a Drosophila research unit.




"Our research unit is the first [in Tunisia] to use Drosophila as a low-cost model for research," Sellami says. She hopes to begin fruit fly research in earnest this year, and once the lab is fully up and running, researchers will be able to quickly screen prospective drugs by testing them on fruit flies. If a drug seems promising, the next step will be tests on rodents. Using Drosophila as a first pass for drugs will save valuable time and money that would otherwise be spent raising and caring for expensive rats and mice.




One of Sellami's interests is using the flies to test potential antifungal drugs. "This [is] a good opportunity to enhance our university and to have practical research," she says, and lead to "better health care for our people."




In a 2022 study, 63 percent of the fungus Candida albicans collected from pregnant Tunisian women's vaginas was resistant to the common antifungal drug fluconazole. C. albicans is often harmless, but it can cause yeast infections that can lead to rare pregnancy complications. So finding new antifungal drugs is a pressing concern.





Lab animal all-stars




Biologists have a menagerie of animals they turn to in experiments. Here are some of the species that are mainstays in the lab.




[image: A colorized scanning electron micrograph of the roundworm C. elegans]STEVE GSCHMEISSNER/SCIENCE PHOTO LIBRARY/Getty Images





Roundworm (Caenorhabditis elegans)
Like the fruit fly, the 1-millimeter-long C. elegans is popular in studies of genetics and development. In addition to having a short life cycle and being cheap to maintain, the worm can be frozen and revived, unlike other lab animals, and its transparent body makes for easy observations of cells (unlike the false-color worm shown at left). But C. elegans' simple body -- lacking blood, most internal organs and other features of more complex beings -- limits it use as a model of human physiology and disease.
Similarity to humans: 65% of disease genes shared
Age at sexual maturity: 3 days
Birth rate: >140 eggs/day




[image: A photograph of a zebrafish]Mirko_Rosenau/Getty Images





Zebrafish (Danio rerio)
About as big as a safety pin, the zebrafish is a vertebrate and therefore more like humans than C. elegans or the fruit fly. Because it's easy to keep in the lab and transparent as an embryo, the zebrafish offers advantages over the mouse in studies of genetics and development. But since the fish lacks certain tissues and body parts, such as lungs, it isn't as versatile in physiology and disease research.
Similarity to humans: 80% of disease genes shared
Age at sexual maturity: 2-4 months
Birth rate: 200-300 eggs/week




[image: A photograph of a mouse]GlobalP/Getty Images





Mouse (Mus musculus)
As far as mammals go, the mouse survives well in captivity. And it's similar enough to humans to be a viable choice for studies of disease and even behavior. Still, many health findings in mice don't end up translating to people.
Similarity to humans: >90% of disease genes shared
Age at sexual maturity: 1.5-2 months
Birth rate: 6-12 offspring/litter; up to 15 litters/year




[image: A photograph of a rhesus macaque]ePhotocorp/Getty Images





Rhesus macaque (Macaca mulatta)
As a fellow primate, the rhesus macaque is extremely similar to humans as far as basic biology goes, making the monkey valuable in research into infectious diseases such as HIV/AIDS and chronic illnesses, reproduction, aging, drug development and more. But a long life span, slow reproductive cycle and complex social structure make the monkey difficult and expensive to keep in captivity. And the close kinship to humans has led to ethical questions about using rhesus macaques (and other primates) in lab experiments.
Similarity to humans: 97.5% of all genes shared
Age at sexual maturity: 3-4 years
Birth rate: 1 offspring/year






Boosting fruit fly research across Africa




The University of Sfax is following in the footsteps of the University of Ibadan, where the small fly lab Abolaji founded in 2014 has blossomed into the separate Drosophila Research and Training Centre. It serves as a regional hub for scientists interested in working with fruit flies. Sellami hopes that Sfax becomes a hub for North Africa. By investing in fruit fly research, African institutions also now have the chance to join the iconic insect's global fan club.




[image: A photograph of a laboratory tube full of fruit flies held by a pair of gloved hands]Fruit flies (shown in a tube) are a popular model organism in biology partly because they are easy to care for.IRD/Vectopole Sud/PATRICK LANDMANN/Science Source





Biologist Ross Cagan of the University of Glasgow in Scotland was one of the Drosophila researchers recruited by DrosAfrica to run workshops. He now collaborates with both Abolaji and Sellami on medical research that not only has health implications for Africans but for people globally.




"My lab develops some technology we call 'fly avatar,'" Cagan says. Using gene editing, specific genetic mutations of individual cancer patients are introduced into fruit flies. The goal is to capture the complexity of a patient's cancer in a group of Drosophila flies to study how those mutated genes affect tumor progression and how the cancer responds to drugs.




"One of the questions on the table is, what's the difference between a European tumor and an African tumor?" Cagan says. Abolaji's team is generating fly avatars that mimic the genetics of Nigerian patients with colorectal cancer.




Abolaji is "somebody that the more you get to know him, the more impressive he becomes," Cagan says. "That collaboration is going beautifully. It is truly growing out of Nigeria."




The biggest money for research still lies in Western institutions, and writing grants to get the funding for ambitious projects is difficult even for scientists in North America and Europe. Western collaborators can help African researchers navigate this path. Sellami recently submitted a proposal to Horizon Europe, a seven-year funding initiative of the European Union, in collaboration with Cagan to support Sfax's research into personalized medicine with fly avatars. Sellami and Abolaji have also teamed up to submit a proposal to another EU funding initiative, Erasmus+.




One thing that makes these international collaborations stand out is that African scientists are guiding the research questions, says Marta Vicente-Crespo, cofounder of DrosAfrica and a program manager at the Nairobi-based Consortium for Advanced Research Training in Africa. Often in such collaborations, African researchers get what's been dubbed "stuck in the middle." They may collect data, but not analyze or interpret it, while Western scientists lead the project and claim the more prestigious first and last authorship spots on papers.




"There has been a lot of tokenization," Vicente-Crespo says. "Things are changing, but very slowly."




[image: A photograph of researchers looking through microscopes in a biological lab at the Drosophila Research Training Centre in Nigeria]The Drosophila Research and Training Centre in Nigeria helps train scientists on how to use fruit flies in their research.A. Abolaji





The legacy of colonization has left many areas of Africa with little capital, which means students looking to do research often have to fund the projects themselves. "We don't have funding," Abdulazeez says. "When you come for any of your degrees, you basically sponsor yourself." Because rodents are expensive, students often can't afford to use many, resulting in studies with low sample sizes and thus conclusions that aren't reliable enough to publish.




"They get their degree, but the science doesn't go anywhere," Vicente-Crespo adds.




By using Drosophila, money that might have gone to feeding a few rodents for several weeks can instead turn into thousands of fruit flies. Abdulazeez estimates that one mouse costs about 1,000 naira, the Nigerian currency; buying 80 of them would cost more than many Nigerians make in a month.





Nobel Prize-winning flies




As of 2023, nine scientists have earned a Nobel Prize in physiology or medicine for research done with fruit flies.




1933: Thomas Hunt Morgan 
A pioneer of fruit fly research, Morgan discovered the role that chromosomes play in heredity. He was commended for "the ingenious choice of object for his experiments ... [which] made it possible [for] Morgan to overtake other prominent genetical scientists, who had begun earlier but employed plants or less suitable animals as experimental objects."




1946: Hermann Joseph Muller
In heredity experiments, Muller ascertained that radiation, in the form of X-rays, can produce mutations in genes.




1995: Edward B. Lewis, Christiane Nusslein-Volhard and Eric F. Wieschaus
The trio discovered genes that control early embryonic development. The fruit fly's fast maturation made it the perfect study subject -- it takes a little more than a week for a fertilized egg to develop into a fully formed fly.




2011: Jules A. Hoffmann 
Hoffmann shared the prize with two other scientists for work on the immune system. By studying the fruit fly, he discovered a gene that helps the body recognize invading microbes and activates innate immunity, the first line of defense against pathogens.




2017: Jeffrey C. Hall, Michael Rosbash and Michael W. Young 
The three researchers discovered the genetic and molecular gears that control the body's inner clock, or circadian rhythm.






A fruit fly homecoming




There is a poetic side to D. melanogaster's rise in African research -- like humans, the fruit fly evolved in Africa before spreading around the world. Though they came to dominate the globe through an association with humans -- living off our food waste -- they once lived more pastoral lives. Researchers in 2018 found a population of D. melanogaster living in a forest in Zimbabwe, unaffiliated with humans. These flies fed and laid their eggs on the fruit of marula plants. The Indigenous San people of southern Africa historically collected marula fruit and stored them in caves, where the fruit fermented. Researchers speculate that this shared use of marula ultimately sparked the human-fly connection that persists to this day.




Abdulazeez is most passionate about the ecology and evolution of fruit flies. For now, though, as the leader of a new research group, she's focusing on more urgent health problems -- like lead poisoning -- and on inspiring the next generation of Nigerian biologists. "We still have people who are yet to accept the fact that we could use these flies for wonderful things," she says. 




To combat this problem, she founded Droso4Nigeria, an organization that works to bring Drosophila-based biology lessons into Nigerian secondary schools and trains teachers to use the fruit fly in the classroom.




Abolaji also stresses the importance of education and training. "The ultimate goal is to raise and develop the next generation of scientists in Africa," he says.




While international grants and collaborations are important, the ongoing success of Africa's Drosophila-fueled research boom wouldn't be possible without the passion, talent and resourcefulness of the African scientists leading the way. During our video call, Abolaji showed me the temperature-controlled incubator he uses to raise flies; a new one can cost upward of $10,000, but Abolaji fashioned his out of an old drink chiller (the kind you'd pull a bottle of soda from at the grocery store) for less than $500.




"Europe will not develop Africa for us. America will not develop Africa for us," Abolaji says. "We are the ones to actually build Africa."
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Scientists are problem solvers. They devise ways to tap new resources for building electric vehicles and to track stealth movements of environmental contaminants. Scientists are also detectives. They investigate how rules of physics govern cells' movements and how dark matter could have shaped the early universe.




These are just some examples of how the researchers recognized by this year's SN 10: Scientists to Watch list are tackling some of the world's thorniest challenges and most puzzling mysteries. For the ninth year, Science News is highlighting 10 early- and mid-career scientists whose talent and curiosity know no bounds -- as acknowledged by their nominators. Anyone can recommend a researcher for next year's SN 10. If you know of someone who is worth the honor, please send their name, affiliation and a few sentences about their work to sn10@sciencenews.org. -- Karen Kwon, Research and Special Projects Editor






[image: Andrea Gomez is standing in an office, softly smiling and staring at the camera. She has dark hair that comes just above her shoulders and is wearing off-white button-up jacket.]Brandon Sanchez Mejia, UC Berkeley








Andrea Gomez




Molecular and cell biologist Andrea Gomez wants to know what makes the brain flexible, but not too flexible.




Read more










[image: Bhavin Shastri stares into the camera while smiling widely. He's sitting in front of a laser table that has a microscope and other optical equipment on top. He is wearing a half-zip navy sweatshirt over a gray t-shirt. He is also wearing glasses.]Queen's University








Bhavin Shastri




Physicist and engineer Bhavin Shastri is building a light-based computer modeled after the human brain.




Read more










[image: Chong Liu is standing to the right, facing the camera, in a lab. She is wearing a navy jacket and blue nitrile gloves. She has long black hair and wears glasses.]Courtesy of the UChicago Pritzker School of Molecular Engineering, John Zich








Chong Liu




Materials scientist Chong Liu develops ways to tap unconventional sources of lithium.




Read more










[image: Dionna Williams is smiling at the camera. They have short, dark hair and are wearing orange-rimmed eyeglasses and white lab coat. They are standing in a lab with their arms crossed.]Jack Kearse








Dionna Williams




Neuroscientist Dionna Williams looks beyond prejudices to seek biological explanations of why HIV and illicit drugs are a bad mix.




Read more










[image: Freek van Ede is facing the camera with a slight smile on his face. He has brown hair and full brown beard. He appears to be wearing a collared button up shirt, but we can't quite tell because the photo cuts off at his shoulders.]Courtesy of Freek van Ede








Freek van Ede




Cognitive neuroscientist Freek van Ede tracks people's eyes to understand how the brain selects information to plan for the future.




Read more










[image: Hawa Racine Thiam smiles at the camera. She has short, dark hair and is wearing blue rimmed eyeglasses, a turquoise shirt and a white necklace.]Michaela Go








Hawa Racine Thiam




Biophysicist Hawa Racine Thiam explores the mechanics of cell movement, which may allow scientists to someday manipulate immune cells.




Read more










[image: Jacqueline Gerson is staring at the camera with a wide smile. She has her dark brown hair pulled back in a half-up half-down. She's wearing earrings where each one has two spheres dangling on chains. The background is blurry, but it looks like she's standing in front of white and purple flowers.]Sam Wilson








Jacqueline Gerson




Biogeochemist Jacqueline Gerson uncovers the hidden movements of mercury to help reduce human exposure.




Read more










[image: Nicole Yunger Halpern is looking at the camera while smiling widely. She has long brown hair and wears glasses.]NIST








Nicole Yunger Halpern




Physicist Nicole Yunger Halpern connects thermodynamics to modern quantum technologies.




Read more










[image: Tracy Slatyer is staring at the camera, smiling. There is a black board with equations written on in the background. Slatyer is wearing a black jacket and silver watch. Her light brown (or dark blonde) hair is pulled back in a ponytail.]Bryce Vickmark








Tracy Slatyer




Theoretical physicist Tracy Slatyer proposes ways in which dark matter could show up in observations.




Read more










[image: Yotam Ophir looks at the camera with a slight smile. He is standing in front of a bookcase full of books of different sizes and colors. Ophir has short, dark hair and has short beard and mustache.]Douglas Levere








Yotam Ophir




Communications researcher Yotam Ophir investigates the disconnect between people's beliefs and evidence.




Read more
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	'Night Magic' invites you to celebrate the living wonders of the dark

	Leigh Ann Henion writes of the richness of life at night, flipping the script on darkness
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Night Magic
Leigh Ann Henion
Algonquin Books, $30




I feel like I've been out all night. In my mind, I've been walking the mountains and meadows of the Appalachian region after dark. I've encountered spotted salamanders, synchronous and blue ghost fireflies, glowworms and different kinds of moths and bats. My guide has been Leigh Ann Henion, who seeks to restore night to its rightful place as a wonderland of nature and renewal in her latest book, Night Magic.








                        
                        
                        
                        
                        

                        




Henion pursues nighttime journeys as a balm, searching for respite from the near-constant illumination due to artificial light. She wonders, what's life like in the dark? "Darkness is often presented as a void of doom rather than a force of nature that nourishes lives, including our own," Henion writes. "This is the story of how I set out to re-center darkness by spending time with some of the diverse and awe-inspiring life-forms that are nurtured by it."




Henion -- an author who writes about the natural world, travel and other topics -- takes readers to Tennessee, Ohio, Alabama and her home state of North Carolina. In the company of friends, her son, scientists and other night-curious strangers, she seeks the fauna, flora and fungi that thrive in darkness, sometimes searching in her own backyard.




The book moves through spring, summer and fall, each season focusing on a few different life-forms. In the spring, for example, she witnesses spotted salamanders, which live much of their lives in darkness. These black or dark-brown amphibians with cheery, yellow-orange spots spend most of their time below ground. The salamanders briefly emerge during spring nights to breed in ephemeral pools, areas fed by rain that dry out periodically.




Henion's night excursions continue with appearances from glowworms, which are luminous fly larvae that shine blue; colorful moths, major pollinators that are experiencing troubling population declines; and foxfire, the catchall term for bioluminescent fungi glowing on forest floors. Mixed in among these encounters, Henion laments the ever-growing theft of natural darkness by artificial light in her mountain neighborhood and around the world (SN: 1/19/23). "At this point in history," she writes, "a full third of human beings on this planet can no longer see the Milky Way from where they live."




Henion encourages readers to tune in to the darkness around them. This may require patience because it can take the eyes several hours to become adapted to low light. And she unpacks the fears people -- including herself -- can have about darkness and the animals associated with it.




For example, when Henion gets the opportunity to help survey bat populations in Alabama, she recounts feeling unnerved by an encounter with a bat that dove at her. A student of one of the bat researchers at the event reassured Henion that the bat wasn't ambushing her: "You've got to remember, bats are better fliers than Tom Cruise in Top Gun." The bat was just having dinner -- the bugs around Henion's head, which were attracted to the carbon dioxide she exhaled.




Like bats, moths may be unfairly maligned in part for their connection to night, Henion writes. It's thought that moths orient themselves with help from the constant angle of the moon and are flummoxed by artificial lights that bombard them from all directions (SN: 1/30/24). As a moth enthusiast tells Henion, "in that state of artificial-light disorientation, it feels like a moth's attacking us," when instead, the creature doesn't know where to fly.




Though Henion refers to emerging research about artificial light's effects on human health, I found myself wishing for more details. For instance, she writes in the preface that light pollution "has been shown to cause increased rates" of certain health conditions. But the research she cites in the bibliography describes associations between artificial light and different health harms. Association does not mean causation. Excessive light exposure after it becomes dark does seem to be a health risk, but I was left wondering how big of a risk and where the science currently stands.




That criticism doesn't detract from the book's enthusiastic and meaningful argument to preserve natural darkness and the ecosystems that rely on it, for the sake of the creatures, the plants and ourselves. Henion closes with what feels like a blessing and a call to action: "May we find our way back to natural darkness, or at least hold fast to the wilderness that still exists, so that we'll be able to bear witness to night's living riches."









Sponsor Message



  






Buy Night Magic 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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It wasn't an ancient boomerang. It was, in fact, a fish -- albeit unlike any known today. Beyond that, nobody's quite sure what to make of Pegasus volans.




The fish's ribbonlike body, known from two fossils from a 50-million-year-old site in northern Italy, has thwarted efforts to pinpoint the animal's place on the tree of life for more than two centuries. In a new analysis posted August 23 on bioRxiv.org, a pair of researchers says even the most prominent ideas so far are incorrect -- enough so to rename the extinct animal.








                        
                        
                        
                        
                        

                        




"We know what it isn't," says Donald Davesne, a paleontologist at the National Museum of Natural History in Paris, "but it's unclear what it could be."




The creature has shared the genus name Pegasus with seamoths -- flat, armored snout-nosed fish -- since Italian naturalist Giovanni Serafino Volta first described it in 1796. "They have nothing in common," Davesne says. "I don't know what this guy was thinking."




[image: A fish fossil in rock shows its head spine and narrow wirelike appendages extending above and below its head.]The two known fossil specimens of P. volans (one shown) measure just 3.3 and 5.6 centimeters long. But both lack a tail end, which could contain crucial clues about where the animal fits on the evolutionary tree of life.Donald Davesne





Davesne and paleontologist Giorgio Carnevale of the University of Turin in Italy examined the fossilized fish, each no longer than six centimeters, using a stereomicroscope and photographs taken under ultraviolet light. Based on the specimens' skeletal anatomy and fin size, the duo also ruled out a close kinship with oarfish, as some paleontologists had recently suggested.




Instead, Davesne and Carnevale note similarities to the larvae of modern cusk-eels and other fishes in the group Teleostei, including a long dorsal-fin ray that extended above the head (SN: 5/1/15). The fish's tiny abdomen suggests its guts probably had to dangle in a pouch below the body, also like teleost larvae. 




But the fossil fish themselves don't appear to be larvae, the researchers say, due to their relatively large bodies and fully ossified skeletons. Still, the fossils could represent an early appearance of these larval traits, perhaps as part of the explosion of spiny-rayed fish diversity after the Cretaceous-Paleogene mass extinction roughly 66 million years ago, Davesne says.




He cautions that confirming any relationship would require more information -- like the tail end of the fish, which is missing from both fossils. "One day, someone will find another specimen that is even better preserved," Davesne says. "That would be neat!"




With its family ties unclear, the duo says, the fish needs a new genus name. Following Carnevale's naming habit, Davesne has chosen a moniker in honor of a late musician he knew personally. It will be revealed once the paper is formally published.




			
 
			

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

	
	
			
			
							A version of this article appears in the October 5, 2024 issue of Science News.

						

	
	

	Citations

	
D. Davesne and G. Carnevale. An extraordinary larval-like teleost fish from the Eocene of Bolca. bioRxiv.org. Posted August 23, 2024. doi: 10.1101/2024.08.19.608581.




	
	






We are at a critical time and supporting science journalism 
is more important than ever. Science News and our 
parent organization, the Society for Science, need your help to strengthen 
scientific literacy and ensure that important societal decisions are made 
with science in mind.



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/ancient-fish-pegasus-volans-new-clues



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next




	Here's how an arthropod pulls off the world's fastest backflip

	Springtails can reach a spin rate of 368 rotations per second in the blink of an eye

			
				




Move over, Simone Biles. Nature's gold medalist for backflips is a millimeter-tall arthropod that can barely straddle the tip of a pencil.




Despite its size, the globular springtail (Dicyrtomina minuta) can vault itself 60 mm in the air, spinning at a rate as fast as 368 times per second, researchers report August 29 in Integrative Organismal Biology. Blink and you'll miss this super-flipper, though, as its jump lasts just 161 milliseconds, on average.




"Nothing on Earth does a backflip faster than a globular springtail," says biologist Adrian Smith of North Carolina State University in Raleigh. "They're extraordinary, but also ordinary." The arthropods that Smith used in the study "are literally from my backyard," he says.







To see exactly how globular springtails do backflips, researchers had to use a high-speed camera. What they found was astounding: When a springtail lifts off, it travels as fast as 1.5 meters per second and can spin up to 29 times in the blink of an eye.





Globular springtails jump so fast that they often seem to simply vanish, Smith says, a useful trick for evading predators. To reveal the secrets of the arthropods' escape acrobatics, he and biomechanist Jacob Harrison of Georgia Tech in Atlanta analyzed high-speed footage of more than a dozen springtails from liftoff to landing.








                        
                        
                        
                        
                        

                        




Liftoff starts with a thump, as the springtail lets loose a springlike appendage called the furca from its underbelly (SN: 11/7/22). That thump propels the arthropods backward as fast as 1.5 meters per second, on average, the researchers found. While airborne, the globs spin anywhere from 14 to 29 times.




Some flights end less than gracefully, with springtails crashing back to Earth and bouncing about until they come to a stop. More often, the arthropods stuck the landing by deploying a sticky tube typically used for grooming, the team found. "It's a sort of anchor that pulls them to their feet so they can get on with their day," Smith says. 




"We sometimes get told that the only exciting parts of nature are fossilized in the ground or hidden in a tropical rainforest somewhere," Smith says. To him, these springtails show that everyday organisms are pulling off incredible feats all around us, we just have to look.
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 2 spacecraft caught the waves that might heat and accelerate the solar wind

 Some lucky timing let the probes gather data that could explain longstanding solar riddles
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 A quantum computer corrected its own errors, improving its calculations 

 It's a step in the right direction for reliable quantum computing 

 
 




For the first time, a quantum computer has improved its results by repeatedly fixing its own mistakes midcalculation with a technique called quantum error correction.




Scientists have long known that quantum computers need error correction to meet their potential to solve problems that stump standard, "classical" computers (SN: 6/22/20). Quantum computers calculate with quantum bits, or qubits, which are subject to quantum physics but suffer from jitters that result in mistakes.
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 A nuclear clock prototype hints at ultraprecise timekeeping 

 The device could allow for new tests of fundamental physics

 
 




Scientific clockmakers have crafted a prototype of a nuclear clock, hinting at future possibilities for using atomic nuclei to perform precise measurements of time and make new tests of fundamental physics theories.
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 The Webb telescope's peek into a stellar nursery finds baby planets too

 Images of six Jupiter-sized worlds reveal new clues into how planets and stars form

 
 




A distant stellar nursery holds a clutch of newborn Jupiter-sized worlds, the tiniest of which is surrounded by a dusty disk that might someday give rise to moons.
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 This spider uses trapped fireflies to lure in more prey

 Male fireflies ensnared in the spider's web flash their lanterns like females, luring more males

 
 




Sometimes fireflies shouldn't follow the light.
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 Scientists piece together clues in a shark 'murder mystery'

 Unfortunately for porbeagles, it's a shark-eat-shark world

 
 




There are not many animals that can mess with adult porbeagle sharks -- or at least, that's what researchers used to think. But then, in 2020, a porbeagle longer than Shaquille O'Neal is tall went missing nearly six months after it was fitted with tracking devices.
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 A new drug shows promise for hot flashes due to menopause

 In clinical trials, the nonhormonal drug elinzanetant also improved sleep

 
 




A new treatment for hot flashes brought relief and a better night's rest for women experiencing these disruptive symptoms during menopause.
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 Bumblebees lose most of their sense of smell after heat waves

 The ability to smell flowers is crucial for helping bees find food

 
 




Heat waves don't just make bumblebees hot. The high temperatures also seem to drastically reduce their sense of smell -- with possible negative effects on the survival of colonies.
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 Zigzag walls could help buildings beat the heat

 Playing the angles can keep an exterior wall several degrees cooler than a standard flat wall

 
 




Here's a twist: Adding zigzags to walls could help cool an overheated building, even as global temperatures rise.
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 Mayo is weirdly great for understanding nuclear fusion experiments

 A schmear campaign aims to understand how materials transition from elastic to plastic behavior 

 
 




Mayonnaise's texture inspires love and loathing. Either way, it's perfect for physics experiments. 




The classic condiment is useful for understanding how materials behave, not only when smeared on sandwiches or plopped in potato salads, but also when deployed in nuclear fusion experiments.
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 Ancient DNA unveils a previously unknown line of Neandertals

 European Neandertals consisted of at least two distinct populations, scientists say

 
 




Neandertals traveled at least two evolutionary paths on their way to extinction around 40,000 years ago, a new study suggests.




Whether classified as a separate species or a variant of Homo sapiens, Neandertals have typically been viewed as a genetically consistent population. But an adult male's partial skeleton discovered in France contains genetic clues to a Neandertal line that evolved apart from other European Neandertals for around 50,000 years, nearly up to the time these close relatives of H.
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 50 years ago, satellites threatened astronomers' view of the cosmos

 Excerpt from the October 5, 1974 issue of Science News
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Satellites hampering radio astronomy -- Science News, October 5, 1974




In the past, the satellites and probes launched by NASA and others successfully avoided conflict with the radio frequency bands reserved for radio astronomy.





This article was downloaded by calibre from https://www.sciencenews.org/article/satellites-cosmos-view-50-years-ago



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next




 Embracing the collective nature of science

 
 




He brings people together. She is good at recruiting other people to her vision. She has crossed boundaries between nations, scientific fields and languages. She is invaluable to the physics community.




These phrases are used to describe four of the remarkable early-and mid-career scientists profiled in our SN 10: Scientists to Watch. And the gist of those observations -- that collaborating and communicating with others is essential to science -- is true of all 10 of the scientists on our list. They get that science depends on more than being smart and hardworking; it also requires building connections with others, to make one's own work possible and to amplify the work of all.
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 Readers discuss the psychedelic psilocybin, frogs and UFOs
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In control




A high dose of the psychedelic psilocybin temporarily dissolves brain networks, Laura Sanders reported in "Psilocybin erases brain 'fingerprints'" (SN: 8/10/24, p. 12).




In the study, a generic form of the stimulant Ritalin served as a control against psilocybin. Reader Jason Patrick asked why scientists chose that drug. 




It can be hard to design studies of psychedelics because the drugs' effects are usually obvious to both researchers and participants, Sanders says. Though the control, called methylphenidate, and psilocybin produce very different experiences, the drugs have some similarities, Sanders says. Both affect levels of chemical messengers in the brain and can increase the body's arousal, elevating heart rate and blood pressure.
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