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Instructions for living a life:


Pay attention.


Be astonished.


Tell about it.


—Mary Oliver


It is easy to forget that human beings


form a tiny two-legged minority in an


overwhelmingly six-legged world.


—Stephen Marshall


When you don’t understand the abilities of


a species, you lose something that’s part of the


world, and part of everything around you.


—Irene Pepperberg
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A fritillary drinks nectar from a purple coneflower.
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A tricolored bumble bee entering a Calibrachoa flower.










Introduction





It was the cutest insect I’d ever seen.


As the tricolored bumble bee dipped into the backlit tunnel of a petunialike calibrachoa flower to sip some nectar, I glimpsed bright orange pantaloons of pollen on her rear legs. A rust-colored belt was buried between pale yellow and black furry stripes on her stout body. The bee’s fur gave her an endearing teddy-bear look, something you could envision cuddling with—not the case for most insects.


Maybe I gave the bee that laudatory label of “cutest” because it was one of the first insects I had ever looked at closely and then tried to identify. I had a degree in environmental studies and wrote a book about the nature in Maine, covering everything from its rocks and clouds to its moose and foxes, but up until that point, most insects had flown under my radar. Perhaps because they’re so small and inconspicuous? Or because the two insects I knew best—mosquitoes and yellow jackets—did not endear this large category of animals to me?


I had always taken insects for granted, their hum the background hymn of summer. But then there was talk of a lurking insect apocalypse, and I realized how little I knew about this vast but rapidly shrinking number of beings omnipresent in nature. That’s when it registered: If I were more mindful of insects, not only would my world expand immensely, but I would be more inspired to protect them.


You can’t protect what you don’t know exists.


I started taking regular insect safaris, both in my tiny courtyard in the heart of Philadelphia and on the more extensive property I have in Down East Maine, where I live during most of the growing season. My home there is lodged in a twenty-acre evergreen forest, and its backyard is filled with flower beds bordering a stone pathway that winds its way to a rocky, muddy, marshy tidal beach. This diverse ecosystem attracts lots of different kinds of insects. But even during the rest of the year, at my Philadelphia townhouse, I see numerous insects drawn to the flowers I set out in pots.


Armed with only my cell phone camera and an observant and patient eye, I began to trail whatever flying or crawling bug came my way and snapped a photo when it stopped to rest or eat. I zoomed into the photos to get a closer look at those specks skating the surface of flower petals. I then found their names using the app iNaturalist, which deploys artificial intelligence combined with crowdsourcing by amateur and expert entomologists to identify species.


In just a few months’ time, I had discovered many bizarre-looking insects: bird-poop-mimicking moths, flower flies copying bees’ stripes, iridescent beetles and wasps, a large moth resembling a hummingbird, and millimeter-sized humpbacked dance flies wearing golden slippers of pollen. One year out, I had tallied more than two hundred different insect species, which isn’t surprising considering that a typical backyard may contain several thousand species of insects and several million individual bugs.


Many are stunningly beautiful.


One morning I spotted something glinting on a leaf and discovered it was a 2-millimeter golden long-legged fly. Another time cropping one of my photos transformed a green speck that landed on my sweatshirt into an elongated glittering emerald tiger beetle with distinctive white spots and long antennae. Often the insects were more gorgeous than the flowers on which they landed.


[image: A small fly is perched on a leaf, displaying distinct features such as wings and a body structure. The leaf has visible veins and texture.]

After using my phone camera to magnify something glinting on a leaf in my Philadelphia courtyard, I discovered it was a golden long-legged fly.






The variety of butterflies, bees, and wasps I detected multiplied once I learned to carefully follow them until they stopped to dine on a flower. While they were immobilized there for a few seconds, I captured them with my camera and identified them later. I learned that orange-and-black butterflies are not all monarchs, but rather several different species with fanciful names like great spangled fritillary, northern crescent, and painted lady. The bees in my garden weren’t just the large and obvious bumble bees, of which I saw several kinds, but also the much smaller sweat, leafcutting, and longhorned bees. These smaller bees are only between one-quarter and one-half inch in length and barely noticeable with the naked eye. And there were so many different kinds of wasps, including some that were a surprising metallic turquoise color or iridescent cobalt blue. The wasps’ sizes ranged from several inches long to so tiny I never saw them but suspected they were there by the distinctive holes they left behind.


[image: A spider is positioned on a flower, capturing a fly. The flower has a central dark area surrounded by petal-like structures. The spider is yellow with a round body.]

A flower fly clutched by a crab spider, which injects its venom into the fly to paralyze and consume it.






I even discovered insects I hadn’t realized were insects—it turns out that the half-inch-long, oblong patches of flat black scales attached to one of the walls of my house were the juvenile forms of fireflies, and the fat white “worms” with brown heads I found while digging in the garden were the larval forms of June bugs.


One morning I noticed a flower fly unusually still on a black-eyed Susan petal. I zoomed in on it with my phone’s camera, and only then did I discover that the fly was in the clutches of a well-camouflaged crab spider. The spider had paralyzed the flower fly with its venom in order to consume it. It was a life-and-death drama befitting a David Attenborough nature show—all happening on a petal! I realized that I didn’t have to go on safari in some faraway country to see such action and new, exotic creatures. Instead, I could venture out into my own backyard or any other place where there’s a bit of nature and find many animals I had never seen before—hiding in plain sight.


———


Once I made the acquaintance of all these new creatures, I became curious about what their lives were like. What did they eat, where did they go in winter, how did they find their mates and raise their young? I had lots of questions. I scoured the internet for answers, read a bunch of books and scientific papers, took a few classes, and had many correspondences and chats with entomologists.


What I discovered flabbergasted me.


Because let’s face it—insects are weird. First, they all have skeletons on the outside of their bodies, which is strange in itself. But their anatomy has even more surprises. Some can have lanterns in their bellies, while others have drums. Their taste buds can be on their legs and feet, and their ears nearly anywhere, including on the torso, legs, mouth, or even wings. Their eyes need not be on their heads—Japanese yellow swallowtail butterflies sport primitive eyes on their genitals, of all places! (These eyes guide the male’s sexual apparatus over a female’s and help the female position her egg-laying tube on the surface of a plant.)


Many common insects are also superheroes, with special powers, sensors, and secret codes. The diabolical ironclad beetle has a body frame so strong it can withstand being run over by a car. A leafhopper as tiny as a pinhead travels thousands of miles south each winter. A lacewing, though less than half an inch long and with wings so delicate that it is named for them, can withstand temperatures way below zero. Many insects have senses we lack, including those for detecting humidity, carbon dioxide, heat, airflow, water flow, surface vibrations, and smoke. Some have bodies that can sense and emit ultrasonic pulses. Others have eyes that can see many more colors than we can, and many more frames per second. Nearly all emit chemicals that can communicate across far distances in a secret species-specific language.


Also intriguing was the plethora of recent scientific findings revealing there’s much more to the inner lives and behaviors of insects than most of us could imagine. Insects are having their moment. Who knew that wasps use tools and recognize faces, bees play with balls and do math, ants invented farming way before we did, and even fruit flies mull over their mating choices? These surprising findings reinforce the notion that we aren’t the only intelligent beings on Earth and reveal alien-to-us life right here on our own planet.


But perhaps even more astonishing are the changes many insects undergo during their lifetimes. Unlike most animals, whose immature forms resemble those of their adult parents, grubs look nothing like the beetles or flies they become. Caterpillars are a far cry from butterflies. And the nymphs that dart in the water are poor second cousins to the shimmering dragonflies helicoptering above them. Through an all-encompassing metamorphosis, an insect often enters an entirely new domain: aquatic to terrestrial; below- to aboveground; crawling to soaring. It was strange enough for me as an adolescent girl to suddenly find myself with breasts and hips, so I can’t even imagine how startling it would be to sprout wings and fly in the sky after spending years worming underground. The animal kingdom labored for millions of years, evolving through zillions of genetic glitches, trials and errors, natural selections, and extinctions and modifications, all leading to the extraordinary morphological changes that created the creatures we see today. But insects? They do all this effortlessly, overnight, all the time.


In fact, insects are more evolved than us humans, with lineages stretching much farther back in time. Such long-term evolution crafted many of their mind-blowing features, like being able to see using only starlight and navigate by the position of the sun. That long-term evolution reinforces the notion that insects are incredibly resilient. Surviving major cataclysms in our planet’s history, from volcanic eruptions to asteroid collisions, continental smashups, and climate catastrophes, they made their mark in almost every era.




“I didn’t have to go on safari in some faraway country to see new, exotic creatures. Instead, I could venture out into my own backyard or any other place where there’s a bit of nature and find many animals I had never seen before—hiding in plain sight.”





Due to their fantastic ability to adapt, the late biologist E. O. Wilson claimed that insects would inherit the world if humankind disappeared; but what is their world like now? After all, insects comprise four out of every five species on Earth. They can be found in droves in almost every nook and cranny of the planet, from frigid to salty to searing, such that “the Earth belongs more to the insects than to us,” asserts entomologist Michael Engel in his book Innumerable Insects. Yet despite their abundance and omnipresence, most of us are acquainted with only a handful of insects, and know very little about even these few. We know where bears live in winter, where birds nest, and what lions eat, yet few of us can answer such questions about the insects all around us.


Exploring the amazing superpowers, alien anatomies, and unusual lifestyles of insects exposed the narrow limits of my own human existence and tuned me in to other possibilities. Like a Renaissance explorer who just found the strange new world of the Americas, I felt compelled to shout out all I was discovering so more people would notice and appreciate the bugs in their own backyards, flowerpots, and nearby parks instead of swatting them away—so that these remarkable little creatures, ever-present yet largely unnoticed in the world around us, would fill them with awe.


Insect Safari is my shout-out. It is chock-full of stories about some of the incredible insect characters I’ve personally come to know and appreciate, and the philosophical and moral musings they’ve inspired: whether maternal instinct is truly instinctual, the value of a short life, whether it’s better to blend in or alter your environment, and whether it’s possible to be altruistic in caring for your own kin without committing atrocities against those you might consider Other.


At first, I was intrigued and a little put off by how strange insects are, but the more I learned about them, the more I wanted to understand them. As author Sabrina Imbler pointed out in a New York Times essay, “Instead of gawking at such creatures as bizarre, I find it more fulfilling to seek connection with them across and because of our differences. . . . Nature is beautiful and full of weirdos. . . . Perhaps dwelling on these differences can incite wonder—a reminder of how many strange lives, bodies and ways of being there are on this planet.” Echoing this sentiment in an essay for Orion magazine, journalist and podcaster Lulu Miller noted, “You may observe [insects] as the foreign, separate beings that they are, or you can root around in their exoskeletons for meaning, for metaphor, for some silky strand of resonance, for some kernel with which to recalibrate your compass.”


Get ready to recalibrate your compass and go on safari with me. I promise that what you learn in these pages will expand your world.


I’ve organized Insect Safari into chapters based on some of the specific bugs I’ve encountered on my explorations in nature. I’ve also included a few chapters, such as “Reading Insect Lore in Leaves,” “Reflecting on Insects in Winter,” and “Unmasking Insects Blending In,” that encompass a general feature about insects or one shared by a large group of them. Although many of these chapters stand alone, most build on the knowledge revealed in previous chapters, so it’s best to read them in order.


Let’s go. There’s a lot to discover out there.




[image: A bee is perched on a flower’s center, collecting pollen. The flower has a prominent round structure surrounded by petal-like formations.]

This longhorn bee often escapes notice because it is so tiny—less than half an inch in length.















[image: A bee is perched on a flower, collecting pollen. The flower has a round shape with a textured surface. The background is blurred, emphasizing the bee and flower.]

A tricolored bumble bee alights on a tansy flower.










Trailing the Very Busy Bumble Bee





.........................................


Tricolored Bumble Bees (Bombus ternarius)


LOCATION: On a tansy (Tanacetum vulgare) flower in a garden, northeast Maine


DATE: August 23 TIME: 10:22 a.m.


[image: Icon of a bumble bee, designed in a simple outline format.]


The transformation was incredible—suddenly, everywhere I looked I saw bees!


Ironically, this happened after I learned about a drastic decline in the bee population. That’s when I started “bee-watching”—trailing those buzzing critters in my yard so I could discover who they were and what they were doing. In Maine, as soon as the sun began dispelling the morning chill and lifting any lingering fog, I would take a stroll through my garden, while seagulls squawked and warblers sang their love songs. I would follow any tiny flying creature I saw, and I began to look more closely at my blossoms, often delighted to find tiny bees hidden inside. Any time I spotted a bee species I’d never seen before, I was as excited as a baby meeting a dog for the first time. Conservation biologist Thor Hanson also had this sentiment, recalling in his book Buzz: The Nature and Necessity of Bees, “Just like walking with a toddler, pursuing something slowly and carefully sharpened the senses and created a whole new perspective.” My garden in Maine was a flowery oasis in the midst of an evergreen forest, so of course it teemed with bees.


But I hadn’t noticed them before.


Now I almost always see stripes zipping past me—pale yellow and dark black, yolk yellow and charcoal, arctic white and ebony, metallic green and black. My favorite is the big, burly, and loudly buzzing tricolored bumble bee, which is common in New England and gets its name from its furry rust, black, and yellow stripes.


And boy, are these tricolored bumble bees busy! There’s no time to lose as they suck up nectar and grab legfuls of pollen, fertilizing flowers in the process. It was dizzying watching them flit from blossom to blossom, a flurry of activity from dawn to dusk while I loafed, drinking coffee, reading, watching the tide slowly come in and out. It’s hard for humans to match the stamina of bumble bees: “Once I observed a single bee foraging for 16 hours, at which point I, not the bee, gave up,” wrote researcher Lars Chittka in his book The Mind of a Bee.


Why are these bees always so busy? I realized I knew very little about a bumble bee’s lifestyle, despite there being four times more bee than bird species north of Mexico, six times more kinds of bees than butterflies, and about ten times as many bee as mammal species. “Everyone knows that robins nest in trees, that bears hibernate, and that butterflies start out as caterpillars, but most people don’t know where bees live, how they spend the winter, or what they eat,” Joseph S. Wilson and Olivia Messinger Carril mused in The Bees in Your Backyard. Guilty as charged.


So I hit the books and the internet to learn more about the tricolored bumble bee and other bees I share my summers with. I soon learned that some of these “bees” were not bees at all, but wasps. Many others were flies mimicking bees to avoid predators, who might falsely assume that their stripes come with stingers (see “Collecting Flower Fly Superflies,” here).


[image: A close-up of a bee on a flower petal, with the flower’s center visible. The bee is positioned on the petal, interacting with the flower’s structure.]

The legs of this tiny sweat bee pick up the yellow pollen from an oxeye daisy.






To detect bees, I learned to look for fur. Most bees have numerous hairs with branched feathery tips electrostatically charged to draw pollen like a magnet draws iron filings. This type of fur is unique to these pollen collectors. The wasps frequenting my flowers in search of nectar or other insects were always smooth and hairless. Some bee-imitating flies are also furry because they eat pollen. But because bees collect pollen, not just for themselves but for their colony, many species have concave hollows in their legs that are covered with long curved hairs that allow them to carry pollen back to their nests. It was these “pollen baskets” that gave the tricolored bumble bee I had first seen in my garden its garish orange pantaloons—a dead giveaway that it was truly a bee.


The dense fur on tricolored bumble bees also helps insulate them from the cold, enabling them to visit flowers on cool mornings earlier in the day and late into fall when all the other bees have vanished. As Hanson explained, if you glimpse something buzzing by and you’re wearing “a wool hat, two layers of flannel, and a down vest, you’re looking at a bumble bee.”


These bees can temporarily uncouple their wings from their flight muscles in order to contract them repetitively in a shiver that warms their bodies. This probably explained why I saw a tricolored bumble bee one frigid morning moving her body back and forth over a flower in a way that looked like she was having sex with a black-eyed Susan. Apparently, she was just doing her warm-up exercises for a busy day of dipping and diving, tugging and turning, and whatever else it might take to get pollen and nectar back to the little ones at home.


Eventually she warmed up, and I followed her as she zipped from black-eyed Susans to sneezeweeds and then skittered over goldenrods. She was a blur of a bee, a blizzard of movement, wings beating as fast as 200 times a second. There was no dawdling while she sucked nectar through her retractable strawlike tongue. A tongue that rooted the hyperactive bee to the flower for a mere moment so I could take pictures of her.


For a bee, there’s no time to lose.


———


Once the tricolored bumble bee returns to her hive, she spits up her gathered nectar, mixes it with various secreted enzymes, and then air-dries it on her tongue to create honey. Unlike domestic honey bees, bumble bees produce only tiny amounts of honey. (Scientists have domesticated some bumble bees for farmers to use—not for their honey, but for their “buzz pollination” of hothouse tomatoes and similar crops. The pollen of these crops’ flowers can only be shaken out of their pore-speckled anthers by the rapid wing-flapping vibration of bumble bee wings.) In fact, most bee species don’t make honey at all. Before Europeans introduced the honey bee to North America, only bumble bees made honey here, but not enough for the resident humans to enjoy gathering and spreading it on their corn pone.


Social hive-and-honey-making bees are the exception rather than the rule. Most bee species live by themselves, each female building and provisioning her own nest alone, not within a colony. Bumble bees, though, are social, with colonies of 50 to 500 developing or adult bees—still much smaller than the 20,000 to 50,000 bees housed in a honey bee hive. Like most undomesticated bees, tricolored bumble bees nest inside cavities in the ground, such as in rodent tunnels or burrows, or in other natural small and shallow niches. (Thanks to being raised on Disney cartoons, we tend to visualize beehives as Japanese lanterns dangling from trees. But that’s what paper wasp nests look like, not beehives.)


[image: Illustration of a bee nest made of various shapes, with bees present around it. The nest features multiple openings and a central area. The background includes foliage.]

Bees in their underground nest tending their immature siblings.






With the onset of cold weather, all tricolored bumble bees in the colony die except for several mated females. These bees are slated to become the new queens who will establish their own colonies in spring. Before winter arrives, they leave their nests and find a protected spot, such as a small hole in the ground, a mouse nest, or a pile of leaves, where they wait out the cold. It is only during this season that the tricolored bumble bee stills herself. No eating. No flying. No foraging. No laying eggs. She makes a natural antifreeze substance to protect herself from the cold. That and her slowed metabolism keep her alive until the growing season returns. (In contrast, honey bees remain active in their hives during winter and eat their stored honey.)


[image: A bee is collecting pollen from a cluster of flowers. The bee is positioned on the flowers, with visible pollen on its legs.]

The orange pollen baskets on this tricolored bumble bee’s rear legs enable her to carry pollen to feed young back in the nest.






Once spring has sprung, the novice queen escapes her languid state, darts out of her hideout, and goes back to being busy. She buzzes around in search of an appropriate nesting site. Once she finds it, she forages intensely for several days, like a woman nearing the end of her pregnancy making multiple trips to the mall to gather supplies for herself and her baby. She frantically visits flowers, dining on pollen and bringing her pollen leftovers and nectar back to her nest. There she mixes the two together, adding a dab of secreted proteins to create “bee bread” that will feed her young. She also makes honey for herself and her progeny, and she stores it in a pot she creates by secreting beeswax from glands under her abdomen, working it into shape with special appendages on her legs.


Once she’s filled her larder, the queen bee lays multiple eggs. You’d think she’d finally relax after such a flurry of activity getting everything ready for the next generation. But no, there’s no laying low, slowing down, or gorging on sweets—there’s too much work to be done! When she’s not out foraging to feed herself, she must straddle the eggs and keep them warm with her pulsing abdomen contractions. This heat-generating shivering requires a lot of energy. During the monthlong incubation period, a queen might have to visit as many as 6,000 flowers to create enough honey to sustain herself. Once the eggs hatch, the queen will become a stay-at-home mom, tending her first batch of bee young, which start off as hungry blind white grubs.


She’s able to stay at home because of her incredible ability to govern both the gender and the occupations of her progeny. To get help feeding her multiple large broods, the queen fertilizes most of her eggs, thereby ensuring that the first bees to hatch are females, and not those dastardly males who do no work for the nest and its young. The male slackers will hatch from unfertilized eggs the queen lays later in the season, along with female bees that are fed more than the workers so they can become future queens.


Male bees play only bit parts in the insect’s life cycle. After spending a day or two feasting on bee bread or honey, they leave the nest, never to return, like Peter Pan’s lost little boys. Some mornings I’ve spied these boy bees still sleeping on their blossom beds, encased in sparkling morning dew. During the day they forage just for themselves, and they live only a few weeks, dying once the cold ensues. In contrast, females spend most of their time foraging pollen and nectar for their siblings and queen back in the nest. The queen bee exudes pheromones (chemical communication signals) to ensure worker activity in the females and suppress their egg laying.


For the lucky one in seven bumble bee males who scores a female before his death, mating can last as long as an hour. To stave off competitors, the male bee remains attached to the female until the chemical plug he inserts along with his sperm dries. Despite mating being the all-encompassing highlight of a male’s life, some queens continue to forage flowers during the mating process, undeterred by those annoying smaller drones latched on to them.


There’s no time to lose.


Like the oldest children in a large family, the first batch of worker bees—all female—are soon put to work maintaining the nest and tending younger sisters. As they mature, they graduate to foraging for nectar and pollen. The organization of all these busy little bees is impressive, as is all the work they do, usually in exchange for a mere month or two’s worth of life. It’s exhausting and a little bit mind-boggling if you stop to think about it. There’s no early retirement for tricolored bumble bees, and no time for leisure activities or creative endeavors other than those devoted to ensuring the success of the next generation. Even so, these busy teddy-bearish bumble bees are lucky—they aren’t a declining or endangered species.


Other bee species may not be so fortunate.


Colony collapse disorder and other mysterious variables caused beekeepers in the United States to suddenly lose about half their hives in 2006 and 2007, creating panic in the agricultural community, which relies on these insects to pollinate crops. Europe and the Middle East also experienced a sudden, significant loss of their domestic bees. But there’s both good news and bad news. The good news is that there are nearly 4,000 species of bees in North America and at least 20,000 worldwide. I had no idea! The world enlarged immensely when I learned that there are so many different kinds. Even though the population of domesticated honey bees is declining in the United States, native species could carry on the esteemed pollination tradition and should frequent my garden.


But now the bad news: In addition to the sudden 2006 loss of honey bee colonies (some of which are now recovering), 40 percent of all bee species worldwide are experiencing declining populations, according to a 2017 report. Similar research in the United States has found that more than half of native bee species are losing numbers, and about one-quarter are at risk of extinction. One study found populations of up to one-third of the forty-nine species of bumble bees in the United States declining, with three species vanishing from much of their range and another officially listed as endangered. These reports eerily echo Rachel Carson’s prediction more than fifty years ago of the “silent spring” that could result if pesticides continued to decimate both bees and birds. I shuddered to think of a summer without the bees’ familiar droning, let alone all the lost crops.


Several factors are fostering the decline in bee populations, including loss of habitat, competing invasive insects, and extensive single-crop farming. Widespread use of pesticides and newly introduced parasites and diseases also weaken or kill bees. Topping things off, climate change is making bees more susceptible to forest fires, floods, and other weather disasters, as well as creating a mismatch between when bees emerge from their winter dormancy and when the flowers they like to feed on are blooming.


Fortunately, there are things we can do in our own yards or urban spaces to help stave off bee losses, including providing good homes for them, replete with their life-sustaining flowers and overwintering sites. (See “If You Plant It, They Will Come,” here.) We can also be more aware of the different kinds of bees around us so we can sound the alarm when they go missing. And we can be mindful that, as Helen Macdonald pointed out in her book Vesper Flights, “we are living in an exquisitely complicated world that is not all about us. It does not belong to us alone.”


There’s no time to lose.











[image: A bee is positioned on a cluster of flowers, with its wings spread and body partially obscured by petals. The image captures the bee’s detailed features and the surrounding floral elements.]

An eastern carpenter bee feeding on wisteria.










Fathoming Brilliant Bees





.........................................


Family Apidae


LOCATION: On flowers in a garden, northeast Maine


DATE: May through October TIME: Sunrise to sunset


[image: Icon of a bee, designed in a simple outline format.]


I thought my babies were brilliant. Yes, I know, every parent thinks their children are above average, and so where are all those below-average children anyway? But every developmental step they took, no matter how tiny, made my babies brilliant compared to their helpless newborn selves. Oh wow, he turned over! Amazing, in just eight months she learned how to crawl! Incredible, he can clap his hands! Now, though, thanks to abundant new research on the mental capabilities of bees, I’m finding that my babies’ brilliance pales compared to that of a newborn worker bee.


The first time this bee leaves her nest’s dark womb, she encounters a panoply of sights and scents never experienced before. But she quickly adapts to her new environment. To get her fill of food for both herself and the brood back home, she gathers nectar and pollen from as many as a thousand flowers a day. Within a few weeks of hatching, a bee knows how to find these blossoms, has mastered their ins and outs so she can nab food from them, and knows the best time to forage for them. She can also navigate from nest to flowers and back, even when wind blows her off course. Such feats far surpass the ability to roll over at six months!


But wait, you say, that’s not a fair comparison, because the bee is born with those abilities, whereas our children must learn everything. Yes, a bee is born with some of these abilities, like being able to fly. She’s also especially suited for spotting flowers due to having eyesight fine-tuned to the range of flower colors and antennae apt at sensing flower fragrances. And a bee’s built-in magnetic compass and innate ability to use the sun’s position, or polarized light on cloudy days, helps direct her to and from blossoms.


But what’s in bloom continually changes over the growing season, even varying by time of day. Because everything is in flux, a foraging bee’s instinctual automatic responses won’t suffice. She must learn to alter her plans based on information updated in real time in order to best gather her flower food. How does a bee accomplish all this learning in such a short period of time with no doting parent by her side to show her the ropes?


By being a quick study.


Extensive research reveals that bees become incredible learning machines from the moment they take their first flight. Newborn forager bees rapidly learn to link a flower’s traits with its nectar and pollen output. Honey bees in one study were faster than fish and birds in grasping that a specific color is tied to a food reward. Human infants were the slowest.


But finding flowers with abundant nectar and pollen is only half the battle. After landing on a blossom, a worker bee must puzzle out how to tap its nectar. This process can be as complicated as opening a lock, and flowers vary considerably in their mechanics. Lars Chittka and his colleagues at Queen Mary University of London set up a test using artificial flowers and found that bumble bees were remarkably fast at unlocking flower nectar. Impressively, the bees then applied what they learned to new flowers with similar structures, nabbing their nectar even faster. And they retained their memory of how to access the nectar in specific flowers for three weeks—the typical lifetime of a foraging bumble bee.


Bees also excel at waiting for a reward, a skill they need to keep themselves from drinking from flowers until the blossoms are filled to the fullest with nectar, which maximizes their foraging efficiency. (Different flowers have different nectar replenishment rates after their nectar has been sucked up by bees, other insects, or birds.) One study found that bees outperformed preschoolers in the bee equivalent of the famous marshmallow delayed gratification test. In this test, a child is presented with a marshmallow and told that if they wait a certain period of time without eating it, they’ll get another one. Most young children fail this test, gobbling up the marshmallow immediately after the experimenter leaves the room. But Canadian scientists Michael Boivert and David Sherry successfully trained bumble bees to check themselves from sticking out their tongues for a sweet reward until after a specific interval of time passed. Bravo to the bees for their self-control!
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insect world. Safari njema!”—Sy Montgomery,
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