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			Among the most beautiful, as well as the most common, of the marine animals which are to be met with upon our coasts are the jelly-fish. . . . And in the memories of most of us is there not associated with the picture of breaking waves and sea-birds floating indifferently in the blue sky or on the water still more blue, the thoughts of many a ramble among the weedy rocks and living pools, where for the time being we all become naturalists, and where those who least know what they are likely to find in their search are most likely to approach the keen happiness of childhood? If so, the image of . . . those crystal globes pulsating with life and gleaming with all the colors of the rainbow . . . are perhaps the most strange, and certainly in my estimation the most delicately lovely creatures in the world.

			GEORGE J. ROMANES, Jelly-fish, Star-fish and Sea-Urchins: Being a Research on Primitive Nervous Systems, 1885
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			If You Dare

			Hiroshima’s downtown is a garden of modern architecture interspersed with swaths of lovely green parks. In the center, there is a single structure, in ruins, capped by a skeleton of curved iron. This is the Atomic Bomb Dome, located at the destruction’s epicenter, the sole building that managed to remain standing amid the massive force that flattened everything else for miles in all directions. It is an astonishing memorial to both our capacity for horrifying devastation and our awesome resilience. The dome sits along the side of one of six tidal streams that flow through Hiroshima. In the murky, green water, I watched thousands—maybe hundreds of thousands—of pale pink disks parade by, a flood of jellyfish. Juxtaposed with the dome, the endless stream of jellyfish seemed to square off nature’s power against our own, a battle as old as civilization that continues to play out in the decisions we make today. They were the first wild jellyfish I saw in years of chasing jellyfish. The milky creatures pulsed slowly, slower than my heartbeat, which dropped as I watched. The movements of their bells trailing gossamer tentacles were like millions of eyelashes blinking open and closed and open again, giving me a feeling that these alien animals could peer deep into the soul of the sea. I found it impossible to fathom the source of this endless river of life. The jellies continued to flow by for as long as I stood and watched.

			Maybe you remember the first time you saw a jellyfish. Maybe you were lucky enough to stick your head under the ocean’s surface, wearing a mask, and watch the primal undulations of a jellyfish dancing to some internal rhythm. Maybe you felt a biting sting in the water and turned to see a gelatinous blob disappear like sinking mucus. Maybe you stood against the glass and watched the elegant clover on the back of a moon jellyfish or the graceful train of a sea nettle in an aquarium. Or maybe it was footage of jellyfish hawking a cure for memory loss.

			I don’t remember the very first jellyfish I saw. I grew up in a time before aquaria were full of jellyfish tanks, in a very landlocked St. Louis. I never spent an extended period near the ocean until I was in college. In my junior year, 1987, I attended an English-speaking study-abroad program in Tel Aviv. From a New England school where getting ready to go to a party meant putting on tattered jeans, a flannel shirt, and duck boots, I was a misfit among the other American students, who were a lot less style-challenged. I found the Israelis my age no easier to get along with. At nineteen, they were required to serve in the army, while I had the freedom to jaunt off to college unencumbered.

			I stuffed my loneliness down with the hummus and baba ghanoush sold from a cart on the street corner near my cinder-block dorm. At about the same rate that my weight increased, my spirits sank. One day, I opened the door to the building where my class on Middle Eastern politics was held and spotted a sign out of the corner of my eye. It advertised a marine biology course: a week in Eilat, at the southern tip of Israel, studying the ecology of the Red Sea. Knowing next to nothing about biology or Eilat, not to mention the fact that I was hardly able to squeeze into my swimsuit anymore, I scrawled my name at the bottom of the list. It was clear I needed to put some distance between me and the pita cart.

			A few days later, with about twenty other students, I boarded a bus headed south at dawn. After a five-hour ride through the desert, we were offloaded and handed snorkels, masks, and fins. I think there was a quick instruction on keeping hands away from urchin spines and fire coral. I shuffled down the beach backward, the only way to walk in fins. When I slipped my face below the water’s surface, it was as if I were Dorothy stepping into Oz. My dull, sad world erupted in a kaleidoscope of colors, shapes, and textures. I glided over creatures that I could never have imagined existed in my mostly inland life. Pink, purple, and yellow coral that branched, encrusted, and mounded. Blotchy lavender anemones, creeping crimson shrimp, twirling buff-colored worms, filigreed fans, spiked black urchins. A day-glo orange sponge with a violet slug curled around it. Bowls of lemon-, lime-, and watermelon-hued clams. Here, astonishingly, was paradise.

			That evening, the professor gave a lecture detailing twenty different species of coral living on the reef. He told us to memorize them all. Walking to the dorms after class, gazing at the moon’s reflection on the Red Sea, I felt, for the first time in a long time, happy.

			Within days, I learned not only to recognize and identify the twenty different coral species, but to understand how they got along on the reef. I laid out thirty-foot lengths of rope and measured the space each colony occupied along the line. I watched coral engage in territorial feuds when their delicate tissues grew too close together. I learned to recognize the winner as the one whose threadlike stinging cells outnumbered those of its foe. It was a contrast to the battles that destabilized the Middle East: I found truth and beauty in these miniature clashes, which brought balance to the ecosystem.

			By the time I climbed back on the bus to Tel Aviv, marine biology had sunk its hooks deep into me. I felt that the intricate dynamics of the ocean were more deeply authentic than anything humans could create. Seven days of snorkeling and studying coral all day and then peering into microscopes at constellations of plankton deep into the night taught me that biology is the foundation of our world, the stuff that is not changed with the whims of humans. Its heritage, so much more ancient than our own, gave it the gravitas I’d been searching for. Studying this scaffolding on which we hang our existence was what I wanted to do with my life.

			After that first mind-blowing dive in Israel, I did go on to study ocean science in graduate school. And that’s probably the first time I saw a jellyfish. A few years after my work on jellyfish started, I dug out my old box of grad-school memorabilia. And in a cardboard clamshell of old slides, the kind you have to stick into a projector, I found a hazy picture of what I now know was a compass jellyfish, taken in Puget Sound. I don’t remember taking it. In grad school, I didn’t work on jellyfish or any other marine animal. I worked on the equations satellites use to tell us how much carbon dioxide the ocean can inhale. That was the big picture, anyway, the kind of thing I told my parents so they could repeat it to their friends. The reality was much more obscure. I studied a single variable in those equations, one that only about a dozen people in the world recognized.

			After moving to landlocked Austin, Texas, with my husband, I glumly slipped off the academic path and found my way into writing textbooks. It worked well when my two kids were young and I was always sleep deprived. But state-mandated academic standards soon quashed any sense of passion about the work. I had written and rewritten the same chapters on the physics of tossing balls into the air and dropping rocks off cliffs, on the bending and reflecting of waves, for nearly a decade when a friend gave my name to an editor at National Geographic. They needed a writer to pen three paragraphs on the physics of water bugs skating up a meniscus. After it was done, I spotted the magazine on a grocery store rack. Flipping to my tiny byline to show the cashier, I crowed, “That’s me!”

			Despite my small successes in the print media and my semi-stable textbook gigs, when I slowed down enough to think, I felt lost. Although I looked good on paper, and maybe Facebook too, I knew I was actually adrift, aimlessly riding currents over which I had no control.

			

			—

			The technical name for the stage of a jellyfish’s life when it swims freely in the seas is medusa, a moniker shared with the ancient Greek mythological monster. Medusa is famous for her horrible face, which could turn a man to stone, and her wild locks of hissing snakes. It’s not hard to see the similarities. A swimming medusa could look like a floating head with a wayward mane of terrifying stinging tentacles.

			But dig a little deeper into the story of Medusa, and what you find is not at all a monster, but a victim whose story has been misunderstood. Medusa was born to two ancient marine deities and, according to Ovid, was stunningly gorgeous. She served the goddess Athena in her temple. Some say she was a temptress and lured Poseidon into Athena’s temple. Others say Poseidon couldn’t control himself. As in too many cases like this, it depends who’s telling the story. Since I am: He raped her, right there in Athena’s temple.

			Because it was ancient Greece, Medusa had little recourse. Athena went into a rage that her temple had been defiled, turned Medusa into a hideous monster, and kicked her out. Medusa—who deserved at least a shoulder to cry on, if not justice in a court—instead banished herself to a remote island, frightened and deformed. Imagine her disgust, shock, and horror to find that she was also pregnant with her assailant’s offspring. To complete the tragedy, the man always regarded as a hero, Perseus, arrived. Using the tricks of the gods—an invisibility cloak, winged sandals, and a mirrored shield—he snuck up on Medusa. She never had a chance. He murdered her.

			From her severed neck, twin newborns emerged. The first was Pegasus, the winged horse, who flew up to the heavens. The other was Chrysaor, a giant who carried a golden sword. Today, a group of golden-brown jellyfish species known as sea nettles, some of which can grow to three feet across, is among the more common jellyfish groups in the oceans. Their name honors poor Medusa’s child. The genus is called Chrysaora.

			Like their mythical namesake, jellyfish are also awash in misunderstanding. They have no centralized brain, but they see and feel and react to their environment in complex ways. Their body form looks simple, yet their swimming ability is the most economical in the animal kingdom. We know them in their swimming medusa form, but they live as much or more of their lives as a mysterious tiny tube planted on the underside of a rock. They wash ashore in hordes, and they dominate the deepest depths of our planet, supporting entire ecosystems. And still, scientists are unable to predict where and when to find them. To some, jellyfish symbolize the monster—not only in their potentially lethal sting, but also in a more global sense, as a symptom of ecosystem demise. At the same time, jellyfish are utterly, breathtakingly beautiful. As we watch the primal undulations of a medusa, they harmonize with the beats of our own hearts. Perhaps the extraordinary creativity of this balance, this surprising ability to exist in the space between monster and goddess, is why jellyfish resonate so deeply within all of us. Perhaps the story of jellyfish is really about our own possibilities.

			

			—

			I stumbled onto jellyfish, not while snorkeling or visiting an aquarium but while working with National Geographic photographer David Liittschwager. David is recognized for his close-up shots of marine organisms nearly always posed on a simple background of white or black. Once, when I asked him about the style, he said he used the plain background because it allows the observer to regard the animal as an individual. And it does. Staring at a shot of a solitary snail whose dark eyes peer out from under a pearly white shell or a nearly transparent octopus whose arms are coiled in symmetric spirals, you realize that every living creature on our planet tells a unique millennia-long success story worthy of our consideration.

			The piece David was working on at the time was on ocean acidification, which is known as global warming’s evil twin. The oceans have sucked up about 28 percent of the carbon dioxide we’ve emitted from burning fossil fuels over the past two and a half centuries. When carbon dioxide mixes with water, it forms carbonic acid. With more carbon dioxide in the atmosphere, there’s more carbonic acid in the ocean. Acid dissolves shells, and many marine creatures have shells: coral, crabs, snails, lobster, shrimp, urchins, sea stars, even some worms. The ocean is now 30 percent more acidic than it was when the first Model T rolled off the assembly line a century ago.

			As I scanned the story layout, I saw a quintessential National Geographic chart called “Winners and Losers.” On the losers’ side were creatures with shells: lobsters, crabs, sea stars. That made sense. Shells dissolve in acid seas.

			On the winners’ side were shell-less things: algae, worms, and jellyfish. Jellyfish? I’d always thought of jellyfish as delicate. What was their protection against acidified surroundings? I was curious. Delving into scientific literature, I found that drawing connections between jellyfish and today’s more acidic seas was not simple. Strikingly few experiments on jellyfish in future ocean conditions had been done. A few studies had shown that warmer temperatures increased the growth of the planted tube part of the jellyfish life cycle called the polyp. One study had shown that these polyps fared poorly in water with low pH. One had shown they could survive polluted conditions. But that seemed meager evidence. I delved deeper.

			I found fascinating stories about jellyfish all over the globe. Beginning in 1963, off Namibia in southwestern Africa, jellyfish started dominating the ecosystem, depressing what had been one of the world’s most productive fisheries. Today, those waters are a sea of goo. In the Black Sea, populations of a comb jelly imported from the Atlantic in ballast water exploded into the millions, causing hundreds of millions of dollars in economic losses until its predator, another comb jelly from the Atlantic, was imported too. In Japan, the presence of the giant jellyfish was recorded only three times during the twentieth century. It has appeared regularly in the twenty-first, and in 2009 accounted for a massive aggregation of jellyfish, known as a bloom, the largest in recorded history. In the Philippines, jellyfish clogged the cooling system of a major power plant, causing a blackout that was mistaken by some as the start of a military coup. The largest lagoon on Spain’s Mediterranean coast, called the Mar Menor, had always been home to jellyfish, but in the 1990s the numbers inflated. The jellyfish grew so thick in 2002 that you couldn’t drive a boat through the water.

			Were these changes a symptom of a changing planet? Or were they just natural cycles that we’d failed to see because we weren’t looking? Answering that question is complicated because jellyfish have been historically understudied by scientists. Except for rare allocations, such as the Jellyfish Act of 1966, which provided funding to study sea nettles in the Chesapeake, there had not been concerted effort to understand jellyfish and their roles in ecosystems.

			Tempting as it was to draw conclusions, some scientists cautioned that we might not have enough data to do so. In a 2008 paper on jellyfish and acidification, Steve Haddock, a jellyfish researcher at the Monterey Bay Research Institute in California, chastened other researchers who were drawing connections between jellyfish and the climate. “Broad statements about global warming and climate change are likely to garner a great deal of attention, and thus should be held to a relatively high standard of analytical rigor . . .” he wrote. “Because research of this kind can have lasting policy implications, it is important not to attribute all perceived ecological change to ‘global warming’ or ‘ocean acidification’ without reasonable evidence from an appropriately broad data set.”

			Amid the usual staid scientific results and discussion, here was language that appealed to scientists to steer clear of sensationalizing, even as the words acknowledged that jellyfish were gaining some sort of new scientific status. The passage made me think jellyfish had an important story to tell. As it turns out, they have many.

			

			—

			When I first learned about jellyfish as a student in the 1980s, they were part of a group known as the Coelenterates—the word refers to a “hole inside,” and their simple cuplike anatomy. The Coelenterates also included the corals, sea anemones, and comb jellies. If you live on the East Coast of the United States, you might be familiar with comb jellies as gemlike clear balls called sea walnuts that sometimes wash up on the beach. In aquaria, comb jellies are admired for the rainbows they throw off in the bright light, which are made by the comblike rows of cilia they use to swim. But more study showed that jellyfish, corals, and sea anemones share many similarities that comb jellies don’t, especially when it comes to their stinging cells. Jellyfish, corals, and sea anemones fire poison-laden darts at their prey. The word for these stinging cells is cnidae, which comes from both the Latin and Greek meaning “nettle,” because they leave a red welt like the plant with the same name. Comb jellies capture prey with a different type of firing cell. They deploy an adhesive suction cup rather than a pointed dart, which is why comb jellies don’t leave welts and you don’t need to be worried about swimming into a swarm of them. Today, the Coelenterates no longer exist. The comb jellies have been split into their own phylum, Ctenophora, which means “comb-bearing.” And jellyfish, corals, and sea anemones are in the phylum Cnidaria, for their cnidae. Despite their more recently acknowledged evolutionary differences, jellies from the two phyla continue to be lumped together ecologically and to share the orthographic oddness of a silent c at the start of their new names.

			As the 1800s faded into the 1900s, around the time that the new theory of evolution was gaining traction, the swimming coelenterates had a moment in the spotlight. Some of the most preeminent thinkers of that time studied jellyfish, including, of course, Charles Darwin, but also the founder of Harvard’s zoology museum, Louis Agassiz, and celebrated biologist Thomas Huxley. Even royals found jellyfish fascinating. Prince Albert I of Monaco encouraged Charles Richet, who won the Nobel Prize for the discovery of anaphylaxis in 1913, to study the toxin of the Portuguese man o’ war. Emperor Hirohito of Japan was caught up in the jelly craze. His hobby was finding and describing new species. These enthusiasts reasoned that gelatinous animals with the simplest bodies were a link between single-celled creatures like protozoans and multicellular us. They saw the gelata as key to understanding the origins of our more complex bodies and turned to the ocean for raw material. Twice as many comb jelly species were identified between 1900 and 1910 than in any other decade before or since. More of a kind of jellyfish called hydrozoa were identified during that same decade than any other time in history.

			At the turn of the century, scientific interest in gelatinous animals oozed into popular culture. Naturalist Ernst Haeckel literally had a hand in popularizing jellyfish, creating exquisite Art Deco–inspired drawings of the creatures. A beautiful rendering of jellyfish in red and green from his coffee-table book Art Forms in Nature still pops up on Pinterest every Christmas. In perhaps the greatest testimony to their celebrity, Sir Arthur Conan Doyle cast a lion’s mane jellyfish as the murderer in a Sherlock Holmes mystery, “The Adventure of the Lion’s Mane.” Steve Haddock, whose cautionary words about drawing connections between jellyfish and ocean acidification helped to pull me into the world of jellyfish, summed up the turn of the twentieth century as “a golden age of gelata.”

			In the early twentieth century, the industrial revolution came roaring into marine science. Instead of wading in the shallows with dip nets or scooping jellies in buckets from the sides of sailboats, scientists began to cruise the world in motorized research vessels. They deployed massive nets, dragged them through the water, and reeled them in with mechanized winches. Faster was not better for jellyfish. They did not fare well in these nets, which shredded their delicate gelatinous tissue. Once on board, the treatment was even harsher. Scientists sometimes poured bleach over their nets to dissolve away the remains of jellies and disarm their stingers before sorting their catch. Marine biology became biased toward the animals that could withstand the nets and the bleach. It became the study of durable animals: fish, shrimp, crabs, lobsters, and shelled plankton.

			It wasn’t until the 1970s that a few intrepid scientists realized that jellies and other fragile animals had been systematically overlooked for half a century. Luckily, technology had morphed again, and new tools were at their disposal to look at the oceans’ inhabitants in a different way. Unlike terrestrial ecologists, who can walk or climb into the world of the organisms they are studying, marine scientists can duck into their subjects’ world for only as long as they can hold a breath. The availability of scuba in the 1950s meant that scientists could hold their breath a lot longer. They could effectively take short hikes into the sea, where they could observe the animals they studied in the wild. Even with scuba, however, the work was confined mostly to places near shore until a technique called blue-water diving was pioneered by jellyfish scientists, who recognized that there was just as much to learn in the middle of the ocean. In the open water, where there’s no seafloor for orientation, these researchers developed a safe diving system of tethers and scouts. The experience is like being in outer space, surrounded in all directions by only the deep, dark blue. You must reel in your visual focus from the boundless shadows to just a few inches in front of your mask. There, very slowly, the alien shapes of gelatinous animals begin to emerge before your eyes.

			Physical bodies naturally recognize other physical bodies in a surfaceless space. That’s why nets and trash adrift in the ocean are often crawling with life. Before we added so much trash to the sea, jellyfish were one of the biggest surfaces around, and blue-water divers discovered that, rather than isolated individuals, open-ocean jellyfish were entire ecosystems. They saw shrimplike creatures called hyperiid amphipods scuttling around on jellyfish surfaces, burrowing into jellyfish bells, and laying eggs in jellyfish interiors. If the amphipods were hungry, they’d snack on the jelly the way an ant might snack on a leaf. Blue-water divers saw baby lobsters hitching rides on jellyfish bells, like miniature surfers. They saw jellyfish sheltering dozens of fish within their tentacles, like shrubs with birds nesting in their boughs. And in the Arctic, diving birds called murres took aim for jellyfish, not because they preyed on jellies, but because they preyed on the fish that swam with the jellies. Rather than solitary forms, jellyfish were the heart of floating communities. Ecologically, they filled a niche like that of trees in a prairie.

			Around the same time, submersibles and remotely operated vehicles (ROVs) began descending deeper into the sea, a mile or more down. These vehicles were outfitted with cameras that captured a gelatinous world radically different from what research-vessel nets had been pulling up for the previous century. Video revealed a menagerie of new gelatinous animals: comb jellies with huge Dumbo-ear lobes; giant medusae that look like deflated balloons; dinner plate–size jellies with tentacles that point up instead of down; endless chains of linked jellies called siphonophores, equipped with colored lures and stinging coils. Living below the depth where sunlight penetrates, the creatures were nearly all bioluminescent; the deep sea was a disco of flickers and sparkles. Like the way birds use songs on land, animals of the deep use flashes to call to mates and frighten predators.

			In Puget Sound, Japan, and Ireland, airplane surveys now map the extent of jellyfish blooms. Sound bounces off jellies’ edges, so scientists in the Arctic are using sonar to locate jellyfish below the ocean’s surface. Whereas nets towed behind ships tear jellies to shreds, towed video cameras capture identifiable images of jellies from Norway to the Gulf of Mexico. Jellyfish are now being outfitted with satellite tags to track them around the oceans and find out where they go when we can’t see them.

			Biochemical tools, like DNA sequencing and isotope analysis, have provided yet another way to look at gelatinous creatures. Studies of jelly genomes show that jellies we thought were one species are actually a dozen. Not all jellies are created ecologically equal: they have different tastes in prey, different styles of mating, and even different predators. If the 1900s were the age of gelata, today we are on the brink of a jelly renaissance.

			

			—

			Once I started looking, I found jellyfish stories everywhere. I spent hours reading about their shape, how they swim, what they eat, whether they think, how they reproduce, how they sting, how they glow. I set a Google alert on the keyword jellyfish to go off at 2:25 each afternoon, giving me a half hour to devour the latest jellyfish gossip just before my kids got off the bus from school. I waited for that e-mail as if it were People magazine. Most news reports claimed that jellyfish populations would balloon around the world in the future, that we were in for a jellymageddon. My favorite headline, in a San Jose newspaper, was “Meet Your New Jellyfish Overlords.”

			I spent hours trying to cram as much jellyfish science into my skull as I could. I compiled a huge document of facts and references. I printed out reams of scientific articles. One name that I came across again and again was Jennifer Purcell. With a list of publications on gelatinous creatures that stretched back to the 1970s and required two generous scroll-downs of my computer screen to reach the oldest articles, she is one of the field’s most knowledgeable and prolific scientists. I asked her for an interview. Jenny was working in Qingdao, China, as a consultant to the Chinese Academy of Sciences. Despite being separated by eleven time zones, we arranged to meet virtually face-to-face using Skype. When she appeared on my computer screen, I saw a no-nonsense woman with matter-of-fact short dark hair and discerning eyes framed by sensible glasses.

			Our conversation ranged over a broad swath of jelly topics, like what they eat (a lot more fish than most people realize), how bad the sting of Japanese giant jellies is (could be quite bad), and how a North American comb jelly managed to invade seas worldwide (it’s a “formidable predator”). We also talked about the connections between jellyfish and humans. In 2010, some scientists believed that human activities like overfishing, coastal development, and climate change were causing jellyfish blooms. Others believed the changes were a result of natural occurrences, particularly global cycles like the El Niño/La Niña pattern. It was a divide that in some ways mirrored the climate-change schism in the American population. I asked Jenny if she thought changes in jellyfish abundances were due to natural global oscillations or if they were human induced.

			“People see things the way they are now. And they think that’s how it is and how it’s always been. But what we see now is a very, very changed ecosystem. The number of people on Earth has increased really fast. Aquaculture and agriculture have increased really fast. Global warming is real, and yet we keep burning fossil fuels. Our efforts at controlling these things—such as they are—are minuscule. One of the things I learned early on in my scientific career is that people often want an answer—one answer.” She went on to say that when it comes to biological questions, one answer is rarely possible. Jellyfish are all affected in their own ways by predators and competitors, whether they live near the shore or in the open ocean, whether they go through a polyp stage or not. “But I’m not going to say jellyfish populations are only controlled by climate or by anthropogenic factors. It’s very complicated. . . . I’m sure that there are climate drivers and there are human drivers as well, which are driving the climate.”

			Then she trained her focus on me through the electronic space between us and said something that’s stayed with me for all the years I’ve been chasing jellyfish. “If you dare, that kind of story is . . . a real story.”

			She’d turned the tables on me. I was now the subject of the interview. And it felt like a charge, an intention. Jellyfish are indeed obscure and neglected by both science and the public. But that in no way means they are inconsequential, or that their story is. The story of jellyfish raises challenging and important questions, questions about the future of our oceans, our climate, and us.

			

			—

			Looking back, I see that jellyfish came to me at a unique moment in my life. I stumbled on them when the haze of sleepless nights—brought on by young kids’ cries and the frenzy of cramming a working day into the scant hours of a half-day of preschool—had begun to lift. The public school system provided a blessed seven and half hours of tuition-free time to catch my breath, a break during which I didn’t have to choose between squeezing in a trip to the grocery store without a kid in the basket or taking a shower. The jellyfish arrived just when the morning routine stopped ending in either tears or screams, when dinner was no longer a chaos of spills and complaints, when food was eaten and real dinner conversation sometimes even happened. They came when the physical demands of parenting toddlers began to shift to the more mental ones of raising middle schoolers. When the jellyfish came, a sweet spot had opened.

			Though I didn’t recognize it consciously, something that had been waiting deep inside me had been looking for the chance to climb to the surface and ask if there wasn’t something more than granola bars and gogurt. That the answer was yes wasn’t surprising, but that the answer was jellyfish certainly was. During my long foray into the world of jellyfish, I would learn that even in Central Texas, the ocean still washed deeply through my soul. Immersing myself in the science of jellyfish nourished a recognition that the fate of ocean, the very cauldron where life began and that still sustains our life on land, is now in our hands. We are responsible for its future, which is also our own—and that of our children.
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			What’s Your Agenda?

			It was spring break, and my first jellyfish research trip was off to a rough start. We were lost on a dark, narrow Mississippi road. Our family—me; my husband, Keith; my then nine-year-old son, Ben; and my daughter, Isy, who is two years younger—had left Austin in our minivan ten hours earlier. Everyone was hungry. The map in my phone was telling me that the nearest restaurant was located in the middle of a ditch on the side of the road, but we couldn’t make out any restaurant in the thick swamp.

			Finally, my cell phone found a few bars. I pushed the green button and, hallelujah, the call went though. A sweet southern voice answered with better directions: “Just look for the rocking chair, dahl. Y’all can’t miss us.” We drove on. And then, a thirty-five-foot-tall rocking chair rose out of the humid inky night, presiding over rows of parked SUVs like the Sphinx. This gigantic homage to southern relaxation was an overgrown advertisement for the furniture store next door to the restaurant we were seeking. Comfort comes in many forms.

			The restaurant was mobbed. License plates from every state decorated the rafters, and banners from SEC colleges were thumbtacked to the walls. The air was thick with the oily, briny smell of fried seafood. We ordered as soon as we were seated, and our waiter quickly brought waxed paper–lined baskets of food to our table. “What are these?” Isy asked, gnawing on a hushpuppy flavored with just the right amount of salt and jalapeño.

			“Fried fry,” Keith answered, wiping his greasy fingers.

			“Best fried fry ever,” she said, popping another one in her mouth with her still-chubby little-girl hands that always reminded me of sea stars.

			“You’ve never even eaten that before,” Ben responded in his ever logical way. But she was full and satisfied, so his jab had little edge.

			In much better moods, we piled back into the car underneath the shadow of the giant rocking chair. The rest of the drive to Gulf Shores, Alabama, was unremarkable except for the lights twinkling off the waterways, the lovely half-moon in the sky, and the exquisite quiet of two kids sleeping in the backseat.

			I’d planned our family spring break for the Redneck Riviera because I wanted to meet with a jellyfish researcher named Monty Graham, who worked at Dauphin Island Sea Lab near the tourist town of Gulf Shores. Monty has studied how jellyfish move, how jellyfish eat, what eats jellyfish, how various jellyfish are related to one another, where jellyfish live, and what causes jellyfish population size to change. He even published a paper on how jellyfish can be transported from place to place in the aquarium rocks sold at pet stores. Along with some colleagues, Monty organized the first major conference on jellyfish blooms in 2000, and he has emerged as a leader working to understand global patterns of jellyfish blooms.

			The day after we arrived, I left Keith and the kids to play in the pool at the condo we’d rented and boarded the ferry to Dauphin Island; the trip took about forty-five minutes. Beneath the flat hull of the boat, Mobile Bay was green and murky, an appearance due largely to its depth, which is about that of an Olympic swimming pool. I scanned the horizon for dolphins but saw nothing except massive oil rigs.

			When I first discovered his research, I e-mailed Monty, explaining that I was starting a project on jellyfish and asking if he’d have a conversation with me.

			He fired back an e-mail saying he’d be willing to talk, “as long as you are going into this without a set agenda.”

			Agenda? Well, yeah, I had an agenda. I wanted to understand why these poorly understood creatures were getting attention from the news and scientific media. Were their numbers increasing, as I’d read in the mainstream press? Or was the question still being debated, as I’d read in the scientific literature? I wanted to know how changes in the ocean were affecting jellyfish. I wanted to understand more about jellyfish, period. That was my agenda. I assured Monty I didn’t have any pernicious intentions, and he agreed to meet me, but the e-mail exchange was indicative. Our conversation started off awkwardly.

			“Is it okay if I record our conversation?” I asked, pulling out a small voice recorder. “I’ll just use the recording if I have a question about what we discuss. That way I can go back and check for context and to make sure I’ve got quotes correct.” In my transition from textbook writer to whatever it was I was doing now—call it jellyfish journalism, perhaps—I was still new to the interviewing process and had discovered that having a recording was a nice safety net. My finger hovered above the record button.

			“No,” Monty said curtly.

			I was a little surprised. During the interviews I’d done for magazines, that had never happened. But I tucked my recorder back into my bag and pulled out my notebook and pen. Monty launched into his story about jellyfish. “The perception of jellyfish is that they are negative. They are cast as the villain. Corals are perceived as health and jellies are perceived as sickness.”

			“But jellyfish are so beautiful, almost angelic,” I countered, willing jellyfish to be my hero rather than antihero.

			“You would think that jellies would have an element of charisma,” Monty said, “but their charisma is still building.” When you spend your life trying to write grants to fund your work, charisma matters a lot. The public supports animals with charisma, and funding is easier to come by. Animals like polar bears and whales have so much of it that biologists refer to them as “charismatic megafauna.” Jellyfish—usually small, apparently faceless, and comprised of goo and sting—are a different kind of creature altogether.

			“What’s of most concern to most people is not actually jellyfish,” Monty said. “What’s of most concern is how jellyfish affect people. Jellyfish cause a few major types of problems for humans: They clog cooling systems; they disrupt tourism; they impede fisheries.” Let’s slow down and take on each of those problems on Monty’s list of jellyfish ills in turn.

			First up, power plants. Both the kind that use nuclear energy and traditional fossil-fuel plants are often placed along coastlines so that they can suck in seawater to cool their machinery. The water is usually pulled in through massive grates that block the inflow of marine creatures. Mushy and flexible like rubber sink stoppers, jellyfish are excellent clog formers. And jellyfish clogs happen frequently. Around the world, jellies have been notorious for gumming up operations. In July 2015 in Israel, in October 2013 in Sweden, in the spring of 2012 near Santa Barbara, and in the summer of 2011 in Scotland, Israel, and Japan, jellyfish slowed or halted operations at power plants. As I followed these sorts of stories through the years, I’d see news videos of plant workers shoveling giant mounds of jellyfish into shipping containers near the water intake gratings. One of the most dramatic jellyfish-induced power outages occurred on December 10, 1999, in the Philippines. The pipes that cool a massive coal-fired power plant on Luzon Island, which provides electricity to 40 million customers, slurped in a swarm of jellyfish. The city went black, and rumors of a government coup spread. Fifty dump trucks of jellyfish were hauled away from the clogged power plant pipes. “In Japan,” a senior scientist from that country told me later in my research, “the number-one threat to electricity is earthquakes; number two: jellies.”

			And it’s not just power plants; jellies are indiscriminate cloggers. Arguably, the most embarrassing jellyfish clog took place in 2006 during the maiden voyage of the USS Ronald Reagan. The $6 billion nuclear-powered aircraft carrier made its first international port of call at Brisbane harbor in Australia. During a five-day stay, crew aboard the football field–size vessel capable of holding eighty aircraft displayed its military might for the locals by driving the planes around on the flight deck. Just when the boat was set to sail, however, a bloom of humble jellyfish was swept toward the harbor, clogging cooling systems and incapacitating the mighty warship.

			Roughly 1,800 desalination plants make freshwater for people living in arid lands around the world. As at power stations, jellyfish sucked in with seawater create crippling clogs. Jellyfish have cut freshwater production in Oman and Israel by a third to a half at different times. In the United States, desalination has gained ground in response to droughts that drag on for years. In California, the largest desalination plant in the hemisphere, a $1 billion project, opened in San Diego County in December 2015. Six other plants are operational, and eight more are planned. While jellyfish haven’t yet hit these plants, they could, because they regularly bloom up and down the sun-drenched West Coast.

			While energy and water generation are certainly important to all of us, the second problem on Monty’s list of troubles with jellies is somehow much more personal. Almost everyone who’s spent time at the beach has felt the painful sting of a jellyfish. And while not all jellyfish stings are bad enough to ruin a day at the beach, some are truly terrible. Worldwide, the National Science Foundation estimates that there are 150 million jellyfish stings each year. In 2017, two thousand people were stung in Northern Australia in one weekend during what lifesavers called the worst stinger season since they started keeping track. In 2016, more than a thousand jellyfish stings were reported from beaches near Daytona, Florida, during one week. At least a hundred people were stung off Waikiki Beach, prompting its closure. A year earlier, in 2015, nearly five hundred were stung by the fierce Portuguese man o’ war and other jellies on the beaches of South Texas during just one weekend.

			Not all beaches are the same when it comes to jellyfish stings. Some have more jellies than others. Lifeguard stations along the sparkling sands of the Costa Brava in Spain report that they treat over a hundred thousand jellyfish stings each year, accounting for about 60 percent of total injuries. And other beaches contend with more virulent jellies. The deadliest jellyfish, Chironex fleckeri, ranges from Indonesia down to the popular surfing beaches of Australia’s Gold Coast. It is the size of a cantaloupe, with tentacles that stretch ten feet, and its toxin can kill a man in three minutes. A single animal is said to hold enough poison to kill sixty people. While there’s uncertainty in reporting, as of 2016, the animal has been responsible for the deaths of at least seventy-seven people in Australia. There, swimmers are encouraged to wear full-body Lycra stinger suits and swim inside netted confines as protection against these fiercest of stingers.

			While the beachgoing public might have significant problems with jellyfish, those problems at least occur intermittently. Number three on Monty’s list of jellyfish ills is their impact on fishermen—and most of that sting is in their pockets. In 2000, shrimpers in the Gulf of Mexico reported millions of dollars in losses due to jellyfish when unusually large blooms of an invasive species swamped their fishing grounds. In 2005, Japanese fishermen encountered massive blooms of the giant jellyfish. When the animals’ stinging cells mixed with the haul in their nets, the catch became inedible. Fishermen lost up to 80 percent of their income, nearly $300 million in total. In the eastern Mediterranean, scientists recently estimated that jellyfish can cut some fishermen’s yearly profits by nearly half.

			Jellyfish have had a nefarious impact on aquaculture farms too. In 2007, a toxic jellyfish species known as the mauve stinger, which is common to the Mediterranean, turned a hundred thousand salmon at the Northern Salmon Co. in Northern Ireland into corpses almost overnight. The loss was estimated to be more than $2 million. In October 2013, up to 20,000 salmon farmed by aquaculture company Marine Harvest were slain during a mauve stinger bloom off Clare Island in Ireland. In December 2014, jellyfish killed 300,000 salmon at a Loch Duart salmon farm in Scotland. A report from Scotland and the Orkney Islands revealed that of the 4.7 million fish lost from fish farms, nuisance jellyfish accounted for 60 percent between 1999 and 2005.

			However, if you really want to understand just how much damage to fisheries jellyfish can cause, two examples are the most telling. And most of us in the West missed both of them.

			

			—

			By 1988, the Black Sea, the watery crossroads of civilization located at the nexus of Europe, the Middle East, and Asia, had experienced long-term degradation of its ecosystem, a mixture of problems including pollution, overfishing, warming waters, and habitat destruction. Centuries of sewage and fertilizer runoff had depleted the deep waters of the Black Sea of oxygen. Soviet industrialization increased tenfold the volume of water without enough oxygen to support animal life. Overfishing left a further diminished and unstable ecosystem. But these factors didn’t cause the fisheries crash alone. What they did was set the stage for a successful invasion by a small, gelatinous animal. Not a medusa jellyfish, but a comb jelly, or ctenophore.

			It’s presumed that in 1982 a ship leaving the Gulf of Mexico took on ballast, pumping in at least one or maybe a few of these comb jellies, then traveled across the Atlantic, across the Mediterranean, through the Bosphorus strait, and across the Black Sea to the Crimean coast. There it docked at port and prepared to take on cargo. It emptied its ballast tanks, releasing that one or maybe several North American comb jellies into the Black Sea. The animal’s scientific name is Mnemiopsis leidyi; the genus name translates as “one with a memory” because of its ability to return to an upright position when flipped by a wayward wave. Still, given the havoc that Mnemiopsis created, it’s almost as if it knew exactly what to do when it found itself in a foreign sea—as if it had a memory of the place where it landed halfway around the world.

			Once released from the ship’s hold, the tiny comb jelly righted itself and found much to like in the Black Sea’s familiarly brackish water. It paddled its comb rows a few times, and soon it bumped into a zooplankton prey. It released a spring-loaded, glue-laden filament and grabbed hold of its quarry. The comb jelly’s muscles contracted, pulling the tiny creature to its mouth. Soon the comb jelly bumped into another victim, which it similarly engulfed. And then the comb jelly ate another and another.

			Before long, the newly arrived Mnemiopsis was healthy, fat, and ready to reproduce, and so it did. Unlike jellyfish medusae, which require two individuals, a male and a female, to reproduce, Mnemiopsis is a hermaphrodite that can breed offspring on its own, releasing more than ten thousand fertilized eggs a day. And these comb jellies appear to be immune to genetic abnormalities that in other animals intensify with inbreeding. Some scientists think that this self-fertilization is the usual mode of reproduction for comb jellies, that reproduction involving two individuals is the rarity. This makes Mnemiopsis as transportable as a fertilized seed. Just add time and food, and a single animal can become an entire swarm, and so it did. Four years later comb jellies were spotted on the northwest coast of the Black Sea, and a year later along the northeast coast.

			And then, as if life wasn’t already good for these invading comb jellies, it got better. It warmed up. In 1989, the springtime water temperature in the Black Sea was about 5 degrees Fahrenheit warmer than it had been two years earlier. Mnemiopsis reproduce faster in warmer temperatures. Suddenly the comb jellies were everywhere—and in enormous numbers. The combined weight of Mnemiopsis in the Black Sea was thought to be half a million tons. One scientist working near the Black Sea at the time told me he remembered seeing bulldozers moving mountains of dried jelly husks on the beach.

			In 1988, before the population of Mnemiopsis exploded, total landings of fish in the Black Sea were nearly 800,000 tons. Just two years later, the catch plummeted to just 66,000 tons. The previously lucrative fisheries collapsed because the comb jelly explosion ravaged the prey the food chain depends on. The Black Sea anchovy fishery saw a 98 percent decline in profits because of Mnemiopsis. Nearly two million fishermen lost their jobs. Estimates vary, but including losses to fishing fleets and processing plants, the cost of the collapsed fishery was thought to be $1 billion or more.

			Commissions were formed to study the ecosystem, to help decide what, if anything, could or should be done. The most promising idea was introducing a predator to control Mnemiopsis. History teaches that using other organisms to rein in invasive species is like performing surgery on the ecosystem. The introduced animal must excise only the creature that’s a pest, no other. It doesn’t sound easy, and it isn’t. We got it right when we introduced wasps to kill off the mealybug that was destroying cassava crops throughout Africa. The lives of millions of people who depend on cassava for food were saved. We got it wrong when we introduced the mongoose into Hawaii to rid it of rats. The small fox-faced carnivore decimated native bird populations, which have never recovered.

			When Mnemiopsis reached the Black Sea, it had no predators there. But it did have a predator back home off the coast of North America. Perhaps not the first responder you’d consider, Beroe ovata looks like a cellophane bag used to wrap up a fancy cookie. Despite its flimsy appearance, this gelatinous animal is maybe even a fiercer predator than Mnemiopsis. It comes armed with the ideal combination of attributes to end the reign of Mnemiopsis: It can live in the low salinity of the Black Sea and can survive a range of temperatures from polar to tropical. It feeds on ctenophores, and Mnemiopsis is one of its favorites. Its mouth is lined with rows of teeth made out of modified cilia, which grab gooey prey and suck it in like a set of geared rollers. Once its prey is ingested, Beroe literally zips its mouth closed until its prey is subdued so it cannot escape. Scientists have tried to pull apart those zipped-up lips, but the tissue around the mouth tears before the zipper opens. Beroe can also turn itself inside out if irritated, and it is highly bioluminescent. Those last two abilities wouldn’t particularly help with the Black Sea’s Mnemiopsis problem, but all heroes have cool powers that aren’t necessarily critical to the task at hand.

			While members of the commissions argued about whether Beroe was fastidious enough to be purposely planted in the Black Sea, serendipity intervened to take the question out of their hands. In 1997, Beroe ovata appeared just about where Mnemiopsis was first sighted. Three years later, researchers estimated that Beroe had consumed about 6 percent of the total Mnemiopsis population each day. The next year, consumption increased to about a quarter of the Mnemiopsis population each day, decreasing its abundance twentyfold.

			With the pressure off the zooplankton, it rebounded, and so did the fish. In 2000, scientists saw anchovy in their nets for the first time in five years. Populations of sprat, scad, and mullet also rose. Fishermen started to catch fish again. While not yet recovered to a pre-Mnemiopsis state, the Black Sea again has a fishing industry.

			Nevertheless, the invasive nature of Mnemiopsis is nowhere near sated. The comb jellies have been making their way into neighboring seas: the Sea of Azov in 1988, the Sea of Marmara and the Aegean and Mediterranean two years later. By 1999, Mnemiopsis was in the Caspian Sea. In 2006, it was transported farther to the west, reaching the North Sea, the Baltic, and eventually the eastern Atlantic Ocean. The comb jelly has been found in coastal waters off Syria, and in 2009, it bloomed in large numbers off Israel. There are reports of Mnemiopsis from the Indian Ocean and from Australia. Mnemiopsis, an animal that once clung to the eastern coast of the Americas, is now a global creature. Whether or not it will find conditions that allow it to bloom as it did in the Black Sea again is unknown. Whether or not its trusty predator, Beroe, will follow along on its global trek is also unknown.

			The Mnemiopsis invasion in the Black Sea is not just a story from the past. In the summer of 2016, the comb jellies reached abundances never before seen in the Adriatic Sea between Italy and Croatia. A column of ocean one square meter at the surface extending to the seafloor contained 500 individuals. This population seems to have different genetics from those of the Black Sea invader. Scientists suspect that the Adriatic bloom was a repeat invasion, suggesting that ballast water continues to transport comb jellies from other parts of the world. The same year, a project doubling the size of the Panama Canal was completed. In 2013, only three ports along the U.S. coast were equipped to receive the supersize ships built for the canal’s New Panamax size and draft limits, but plans are under way for renovations from Florida to New York to accommodate the behemoth boats. Another, larger, canal is proposed to slice through Nicaragua, further connecting the Atlantic and Pacific at their midsections. In 2015, the Suez Canal was expanded, doubling the ship traffic between the Indian Ocean and the Mediterranean. It’s impossible to guess what creatures will inhabit the increased volume of ballast water passing between the world’s oceans. We can’t predict which creatures will find themselves in the right salinity and temperature, with plenty to eat and without their native predators. We can’t forecast how disruptive they will be to ecosystems and economies once they arrive. We can’t know which animals will find themselves in a new place where their old memories might make sense. But some of them will be jellyfish, because they have already proved they can do it. Globalization, the process by which differences become smeared out via exchange, is not confined to our economy or our culture; it’s arriving as gelatinous animals in the ballast water of ships.

			

			—

			The second major jellyfish crisis is still going on today. It’s been unfolding in a part of the world that often gets overlooked in our Western newspapers: off Namibia. Before the 1960s, these seas were among the most productive in the world. Today, the weight of jellyfish in Namibian waters is more than three times greater than that of fish.

			Situated just north of South Africa on the Atlantic side of Africa, Namibia’s western coastline is dominated by ancient ochre dunes often blanketed in thick fog that condenses when the cold waters of the Benguela Current, which flows northward from Antarctica, hit the hot desert air. In places like Namibia, where the winds race along the western coast, currents peel back the surface waters, letting fertilizer-rich waters from the deep ocean rise to the surface. And that’s why the well-fertilized waters off Namibia grow some of the lushest phytoplankton in the world. Where there’s food, there are fish, and Namibian water historically boasted some of the best-known fisheries. Prior to 1987, the harvest of sardines and anchovies was never less than one million tons per year.

			During the second half of the twentieth century, Namibia was occupied by South Africa, and fishing its seas was like the Wild West’s gold rush. South Africa didn’t bother to keep track of who was taking what. From many nations, massive ships equipped as fish-processing plants set up shop offshore, pulling up tons of gleaming hake, horse mackerel, sardines, and anchovy. It was a fishing free-for-all.

			A warning came in 1963, when there was a small crash in the fisheries’ catch, likely due to an El Niño. When the climate shifted back, fish yields recovered, and the rush was back on. But during that blip, two jellyfish made their first appearance in Namibian waters. One was a more conspicuous creature called the compass jellyfish, Chrysaora fulgida, with a diameter of about ten inches. The other was a smaller animal, just four inches wide, called Aequorea forskalea.

			In any gold rush, eventually the gold runs out. In 1990, when Namibia received its independence from South Africa, fish landings had dwindled. The overall fish catch fell short of 100,000 tons, just a tenth of pre-1987 hauls. The sardine catch came down to just 2 percent of what it was in the 1960s. During a 2003 research survey, the mass of jellyfish didn’t just equal that of the major commercial fish (horse mackerel, hake, and small fish like sardine and anchovy). The jellies outweighed the fish 2.4 to 1. Today, if you put your nets in the sea off Namibia, they will likely be bursting with medusae. In these waters, which were once among the richest in the world, seabirds and seals are starving.

			While overfishing was clearly a culprit, there’s still speculation about exactly what happened. Were the jellyfish able to find a foothold in Namibian waters in 1963 because their fish competitors had taken a hit from the El Niño? Or was it the constant pressure of fishermen culling the fish from the water that made way for the jellyfish? Did trawling change the seafloor, making it more hospitable to the part of the jellyfish life cycle called the polyp?

			Regardless of the reason, the prognosis isn’t good for Namibian fishermen. A back-of-the-envelope calculation by scientists studying the problem showed that under current conditions, which are warmer and richer in zooplankton than in the past, a single compass jellyfish polyp could easily produce 2 million medusae per year, suggesting that a flip back to a fish-dominated ecosystem is unlikely. The scientists who have documented the changes in Namibian waters warn, “Jellyfish play potentially major controlling roles in marine ecosystems and, in this era of apparent jellyfish ascendancy, marine ecosystem managers and modellers cannot afford to ignore them.”

			Neither can we. The Black Sea and Namibia are case studies showing that our worst fears can happen. Jellyfish do have the capacity to take over ecosystems, creating a sea full of goo. But does it have to be that way? Is it inevitable?

			

			—

			In a 2011 study, Jenny Purcell, who dared me to write a book that mattered, combed the scientific literature for data on jellyfish-based problems. One of the few places she found good data was Japan. She looked at the three categories on Monty’s list of jellyfish ills: clogging power stations, stings, and fisheries. From the 1920s to the 1960s, records of negative impacts by jellyfish were confined to fisheries. Beginning in the 1960s, reports appeared of jellyfish clogging power station intakes and causing significant numbers of stings at beaches. In the most recent decade of her study, 2000 to 2010, incidents in all three categories more than doubled.

			Common sense partially explains why human-jellyfish interactions are on the rise. In the hundred years between 1800 and 1900, Earth’s population increased by about 600 million. In the next hundred, between 1900 and 2001, it increased by nearly 5 billion. In the twelve years between 2001 and 2013, we added another 2 billion. Just as important as the exponential human population growth is the fact that roughly half of our ever-expanding populace lives along the coasts. In the continental United States, the coasts make up only about 20 percent of the land, but more than half of the country’s inhabitants live there. Worldwide, 75 percent of all large cities are coastal. One reason more people are having problems with jellyfish is that there are more of us around the coasts to run into them. And that makes it all the more confusing to understand jellyfish. “It seems clear that human problems with jellyfish have increased recently,” Jenny wrote. “Whether jelly populations per se have increased is less clear.”

			

			—

			Perception is reality,” Monty told me several times while we talked in his office, and it really is when it comes to jellyfish. Jellyfish populations are by nature patchy in space and variable in time, but we don’t realize it. In most waters at most times, jellyfish medusae are represented by just a few individuals; they’re just another part of the oceanic medley. But at other times—times that we are still unable to predict—jellyfish have a mind-blowing ability to rapidly increase their numbers and create blooms. To some extent, those blooms ride the ocean at the fancy of tides, waves, and currents. This blooming and sloshing through coves and gyres means that, in any one spot, jellyfish numbers can change dramatically over the course of hours, days, and weeks. It means that they are unpredictable over the course of months and years. This is maddening for scientists trying to reserve ship time years ahead to study jellyfish.

			Jellyfish and human perception work on fundamentally different time and space scales. We remember things when we encounter them. If we see a lot of jellyfish littering the beach during spring break—or worse, if we get stung—and that didn’t happen the year before, we draw the conclusion that jellyfish are on the rise. Whereas a lack of jellyfish encounters is a non-event. It doesn’t lodge in our memories. To make things worse, our memory fades with time. Was it last year we saw jellyfish on the beach, or the year before? Our recollection becomes fuzzy over decades, and impossible over generations.

			In 2010, the perception that jellyfish numbers might be on the rise around the world inspired a group of about two dozen scientists to collect all the existing studies on jellyfish, spotty as they may be, and plumb them to see whether the data showed that jellyfish populations were really increasing. Led in part by Monty, this group won a three-year grant with the National Center for Ecological Analysis and Synthesis, or NCEAS, headquartered in Santa Barbara.

			Monty told me, “NCEAS is trying to generate the tools to answer the question: Are jellyfish populations increasing or decreasing? And I think we should have an answer in a couple years.” Monty leaned back in his chair and sighed. “At one point, I was really concerned with getting that answer. We thought we’d get a big database and run some algorithms and get a solution. But in the last couple months I had a moment of clarity. So fucking what?”

			Wait. What? Did he really just say that? I felt as if I had lost the thread of the conversation. But before I could understand what he meant, Monty was ushering me to the door. My time for asking questions was over. I was dismissed. And I was much more confused than when I had walked in.

			

			—

			Across the hall from Monty’s office, I met Kelly Robinson, a PhD student who had been tasked with assembling the world’s largest database of jellyfish information for the NCEAS project. The group cleverly named it the Jellyfish Ecological Database Initiative, or JEDI.

			Kelly showed me how the work was progressing. She had collected a quarter million records from around the world and was in the process of standardizing them so they could be analyzed in the same database. When she flipped her computer monitor from rows of data
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