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A variegated fritillary (Euptoieta claudia) rests on coreopsis, a plant commonly used in gardens.
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FOREWORD



I am often asked why a butterfly guy such as I resides in what is arguably one of the worst locations to be found for butterflies. Well, it’s true, I do: the rain forest of the Maritime Northwest is among the least conducive places for both diversity and abundance of butterflies. There are good reasons for that, and also for why I live here—among them, the chance to do original fieldwork in a region largely ignored by naturalists on account of its very subtlety. Another thing that keeps me here is how much one comes to appreciate each and every butterfly, a sense more difficult to maintain in the teeming tropics. Most salient to the present book is this: through judicious gardening, almost any precinct can be made more friendly for butterflies—even this one.


Somehow the question with which I began loses its barb when I am entranced by a gorgeous big female Clodius parnassian, smoky white with jet and ruby spots, cruising my garden in search of nectar and the wild bleeding hearts of my woods on which to deposit her eggs. I don’t feel bad about where I live as I watch woodland skippers by the score and half a dozen mylitta crescents queueing together like so many animated gold nuggets around the Douglas asters of late summer; nor wish to move elsewhere when the several species of swallowtails sail about the old farmyard lilacs and rhododendrons. And, as with almost anywhere, certain kinds of butterflies are well adapted even here, such as linen-like margined whites and ice-blue echo azures. By the plants I choose to grow, I can help make sure these butterflies and others proliferate.


The authors of Gardening for Butterflies, all consummate professionals in the field of pollinator conservation, have taken this beloved practice into new territory. First introducing butterflies and moths as the animals they are, then placing them into an ecological context, they set the stage for successful backyard (or back forty) management on behalf of the bright wings of summer. In delightfully readable yet authoritative prose, they take the gardener and the butterfly lover each by the hand and lead them into territory they may profitably share. Discussing the best plants for each region and garden type, they help the reader make suitable decisions and designs well before the seed catalogues arrive for spring. It can be even more fun planning the butterfly garden than actually planting it . . . at least until the invited guests show up! Then all the effort becomes worthwhile, and you can sit back, enjoy the added color and life in your own home habitat, and thank these authors.


The habitat of home: that’s what all wildlife gardens are about, and butterfly gardens are one of the most responsive kinds—the nectar and larval host plants responsive to your care and good choices for where you live, and the butterflies responsive, in turn, to them. By nurturing, enriching, and diversifying your own habitat of home, you are taking part in real butterfly conservation—a very needful activity these days. You might not influence many endangered species directly, but you can surely help keep the more common and widespread kinds from getting that way. If this claim seems overblown, consider the fact that the monarch, our tri-national icon as North American butterflies go, is as of this writing in early 2015 under consideration for federal listing under the Endangered Species Act. Its future depends in no small part on landscape decisions, small and large, to be taken across southern Canada and the United States. Butterfly gardeners will play a distinct role in bringing back the monarch, just as they may in keeping great spangled fritillaries abundant for the children to chase and marvel at in days and years to come.


When Xerces appeared on the scene in 1971, I was much inspired by L. Hugh Newman’s British book Create a Butterfly Garden. Now that the Society is thriving, it is very exciting to see it produce with Timber Press that pioneering book’s state-of-the-art successor. It will prove excellent company for aspiring butterfly gardeners, whether advanced or beginner.


Perhaps you’re beginning with a cottage garden stocked with traditional ornamentals. You’d like to keep your zinnias (great for painted ladies!) but augment them with native plants coevolved with local insects. Or let’s say you have a vegetable plot free of weeds and pests but equally innocent of butterflies, which you miss. Or maybe you share your yard with bluegrass turf and know you could do better. No matter your starting point, this essential and welcome book will help you bring about the garden you desire—for the butterflies, for yourself, and for the earth. If I can do it here in the temperate rain forest, you surely can too, wherever you live!


Robert Michael Pyle
Gray’s River, Washington





PREFACE



Butterfly gardeners can change the world


A couple of us writing this book grew up during the last gasp of the American muscle car. We have teenage memories of rocketing in Plymouth Barracudas and Chevy Novas down old country roads in the Midwest and the Great Plains. Even a short drive back then resulted in hundreds of dead bugs splattered across the grille, so we were always washing those cars. Returning to our teenage haunts today with a few gray hairs, vastly more fuel-efficient cars, and the lens of professional conservationists, we are awestruck by the lack of bugs. Drive across the entire state of North Dakota, Nebraska, or Iowa now, and your car will be practically spotless when you get to the other side. Animals, including insects, are disappearing.


A global assessment of wildlife populations in 2014 released by the World Wide Fund for Nature and the Zoological Society of London (ZSL) found that the sheer number of vertebrates on earth had declined by more than 50 percent since 1970. While the ZSL report did not assess insect populations, irrefutable evidence of their decline and clear examples of insect extinctions can be found. Many of the rare insects have always been rare, but now once-common insects are becoming rare as well. The most striking example of this is the iconic monarch butterfly, whose population has declined by 80 percent across North America since monitoring efforts began in the mid-1990s.


Loss and degradation of habitat is driving this disappearing act. Urban landscapes divide up, pave over, and fragment formerly green spaces. Agriculture favors fewer types of crops, leaves fewer edges unplowed and untrampled, and tolerates ever fewer “pests.” The wild places that remain bear the indignities of invasive species, climate uncertainties, and hardscrabble resource extraction such as mining and logging. The net result is that 7 billion humans have finally created a fully human-dominated world.


Despite the biodiversity crisis unfolding in real time all around us, we believe that butterflies and other animals can have a secure future. However, such a future will require reconciliation between the human environment and a more natural one. Policies that could accelerate such a reconciliation are desperately needed. At the same time, as individuals we cannot simply stand by and do nothing while we wait for those policies. At least in the case of butterflies, every one of us who gardens has the potential to change the world.
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An Eastern tiger swallowtail (Papilio glaucus) drinks nectar from redbud flowers, demonstrating the importance of flowering shrubs and trees in providing nourishment.
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In not much more than one human generation, the number of wild animals on earth has declined by more than 50 percent. Butterfly gardening is one way to help reverse this trend.





This book is designed to be a blueprint for that change. Whether you live in California’s Central Valley, upstate New York, or the panhandle of Texas, you can play a critical role right now in saving the earth’s butterflies. You don’t need a large space. A small yard with just a few native plants can attract and sustain dozens of butterfly species. And beyond aiding butterflies, your yard can become a wildlife refuge for all of the creatures that pollinate crops and wildflowers in your region. Your efforts will support countless other creatures as well, from lady beetles to songbirds. The insect populations that grow and thrive in native grasses and forbs around your patio will increase in number and disperse, and their descendants will ultimately go on to feed fish and bears and bats. If you manage larger landscapes, the gardening concepts described in this book can easily be scaled up to provide habitat on roadsides or in parks and natural areas.


Finally, when you share what you do, your garden can become a platform for science education, connecting kids to the amazing life cycle of butterflies, from caterpillars and their host plants to the incredible process of metamorphosis, to the colorful adults drinking nectar from equally colorful flowers; this exposure can build a new generation of conservationists. Similarly, by sharing your efforts with neighbors, other gardeners, community groups, and local conservation agencies, you are giving those people a living template to inspire their own efforts. You are changing expectations about what our human-dominated landscapes should look like; you are exposing gigantic manicured lawns and insecticides as embarrassingly uncool; you are creating a world where it is no longer weird to be the person with the overgrown, wildflower-filled yard and instead making it weird to not be that person.


When you create this world, you will bring back the butterflies, the other bugs, and ultimately all of the animals that have become so absent from our lives. Who would have thought that some simple landscaping could do all of that?
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How you tend your garden directly affects the butterflies and other wildlife that visit or live in it. A few flowers can go a long way toward supporting once-abundant butterfly populations.
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The monarch (Danaus plexippus) may be the best-loved butterfly in North America.








Why butterflies matter—and why they are in trouble


Butterflies may well be the best loved of all insects. For millennia, they have attracted the attention and admiration of people around the world. This is not surprising as they are large and showy for insects, and they do not bite or sting. Their metamorphosis from caterpillar to winged adult has captured the imagination of many writers and artists, and this process has come to symbolize beauty, freedom, and transformation. What many people do not realize is just how important butterflies are as pollinators of plants and food sources for other animals, not to mention their role in important scientific discoveries.


At the same time, butterflies are in trouble. Butterfly populations undergo normal fluctuations from year to year, and there can be large differences in both abundance (number of butterflies) and diversity (number of different kinds of butterflies) in any given landscape. Although these fluctuations often account for year-to-year differences, evidence is mounting that many butterflies are now declining at unprecedented rates.


The good news is that as a gardener or land manager, you can help by providing habitat and limiting the use of insecticides. When you understand why butterflies are an important part of the ecosystem and why they are currently in trouble, you can make choices in your own garden that will make a real difference in conserving these amazing creatures.


THE IMPORTANCE OF BUTTERFLIES AND MOTHS


Butterflies and moths make up the second largest order of insects, the Lepidoptera, with some 160,000 recognized species worldwide. Moth species make up the vast majority of this total. Butterfly species number approximately 20,000 globally, with 800 of those in North America. Moth species number 11,000 or so in North America.
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A butterfly’s wing is covered with tiny overlapping scales. These gave rise to the name Lepidoptera, from the Greek for “scaly wing.”





The name Lepidoptera comes from the Greek words lepidōtos (scaly) and pteron (wing), in recognition of the thousands of tiny overlapping scales that cover the wings much like shingles on a roof. Each scale is a single color, and collectively these scales create the complex color patterns seen on a butterfly’s wing. These scales also distinguish butterflies and moths from other insects.


Found in many different habitats, butterflies successfully live in environments from the rain forests of the equator to the northern tundra and from deserts to the highest peaks in the American West. It is no wonder that they play a role in ecosystems and have captured the imaginations of children, scientists, artists, and gardeners.





Butterfly or moth?


Butterflies and moths are closely related and can sometimes be difficult to tell apart. Butterflies are often thought of as brightly colored and flying by day while moths are perceived to be more muted in their appearance and fly by night. While this may hold as a broad-brush division, it is not entirely true and exceptions abound. Moths such as burnets, foresters, tigers, and ctenuchas are day flying and colorful, as are some hawk moths. On the other hand, the butterflies known as grass skippers may appear mothlike with small and fuzzy brown, tan, or dark gray bodies.


It is easier to separate moths from butterflies when they are at rest. Butterflies tend to hold their wings either partially open in a V shape or pressed together, upright over their bodies. With wings together, they can look like tiny sailboats. Most moths, on the other hand, hold their wings flat, like paper airplanes, or slightly pitched, with the forewings over the hind wings, covering their body like a tent. Moths also tend to be stouter and hairier than butterflies. And butterfly antennae are a single filament with a clubbed, bulblike tip, while antennae of moths can be either feathery (for males) or a single filament that tapers to a point (for females).
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This regal fritillary (Speyeria idalia) illustrates the basic features of a butterfly: wings held upright like a sailboat and antennae with clubbed, bulblike tips.







[image: Images]


Male moths—such as this male luna moth (Actias luna)—have feathery antennae that help them detect female sex pheromones.
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At first sight, this may appear to be a butterfly, but wings held flat give it away as a moth—a mournful thyris (Thyris sepulchralis)—and the single-filament antennae as a female.








BUTTERFLIES AS POLLINATORS


While moths have always been known to pollinate plants, the role of butterflies as pollinators has been debated. But now a growing body of evidence suggests that counter to what many researchers have long believed, butterflies are significant pollinators of at least some plants.
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Butterflies are known to pollinate some types of flowers. Pollen is clearly visible on the legs of this obscure skipper (Panoquina panoquinoides).





For plants, pollination—the sharing of pollen among their own flowers or with those of other plants—is an essential step in producing seed and reproducing. Plants, however, cannot move about in order to accomplish this transfer. Approximately 20 percent of flowering plants release and receive their pollen on the wind; grasses are a primary example of wind-pollinated plants. But the vast majority of flowering plants (the other roughly 80 percent) rely on animals, mostly insects, to move their pollen from flower to flower.


For some animals, particularly bees, the pollen is a source of food, which is reason enough in itself to visit a flower. But for many other insects, as well as birds and other animals, the nourishment that draws them is nectar. Nectar is the primary food source for most adult butterflies and moths. Brightly colored flowers or heady fragrances advertise the presence of nectar, and special color patterns and markings help direct the pollinators quickly to their reward. While moving around and feeding, the animals inadvertently pick up pollen grains, which they transfer to other flowers of the same plant species. Plants can help ensure that just the right pollinator visits their flowers by hiding nectar deep within the flower; in this way they also ensure that the visitor seeking that nectar contacts the pollen in just the right way.


Numerous birds pollinate: hummingbirds in the Americas, sunbirds in Africa, honeyeaters in Australia and the Pacific islands. Mammals are also known to pollinate plants. Several species of bats pollinate trees in the tropics, and others pollinate saguaro cacti in the deserts of the southwestern United States. Non-flying mammals that pollinate include sugar gliders in Australia and lemurs on Madagascar; those lemurs, at more than five pounds, may be the heaviest pollinators in the world.


The most significant pollinators, however, are tiny: bees (order Hymenoptera), beetles (Coleoptera), flies (Diptera), and butterflies and moths (Lepidoptera). Bees are by far the dominant pollinators of crops, and it is generally agreed that in temperate areas of the world bees are the most important pollinators for plants of all kinds. Flies are more important for pollination in high-elevation and high-latitude regions, while beetles are more important as pollinators in tropical and equatorial areas, and are major pollinators of rain forest trees.


Which brings us to butterflies. Although not as centrally critical for pollination as bees are, moths and butterflies do play a significant role in the pollination of flowering plants. Plenty of established evidence indicates that moths can be important pollinators, but some have questioned whether butterflies are pollinators at all. Butterflies certainly pick up pollen when visiting flowers for their nectar; grass skippers have been observed carrying pollen, and in photographs pollen can clearly be seen on the legs and bodies of skippers. Skippers may well be important pollinators of prairie areas, since their short legs and stout hairy bodies lend themselves to moving pollen from flower to flower. Similarly, monarch butterflies (Danaus plexippus) may be seen with pollinia—small bundles of pollen—hanging from their legs, picked up from the milkweed flowers they visit.
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The six-spot burnet (Zygaena filipendulae) rests on a fragrant orchid (Gymnadenia conopsea), one of several European orchids that are adapted for pollination by moths.





For any animals to be successful pollinators, they must carry pollen from the flower of a particular kind of plant to another flower of the same kind. Bees are efficient pollinators in part because they demonstrate considerable flower constancy, moving consistently among flowers of the same species and even returning again and again to a single species in separate foraging flights to gather more pollen. Although butterflies show less constancy to flower species, they are consistently drawn to flowers from which they can efficiently get nectar. Butterflies and moths may not be as effective as bees at moving pollen and thereby pollinating plants, but even so, it has been documented that many plants benefit from the pollen transfer they accomplish.


In North America, the western prairie fringed orchid (Platanthera praeclara) is pollinated by several species of hawk moths in Midwest prairies; the mountain parnassian butterfly (Parnassius smintheus) pollinates Senecio and other yellow flowers in the daisy family in montane areas of the western states and northward through Canada into Alaska; and in the meadows and forests of the Pacific Northwest, swallowtail butterflies (Papilio species) are pollinators of the Columbia tiger lily (Lilium columbianum). In Central America, the firecracker plant (Russelia species), a shrub with vibrantly colored flowers, is pollinated by the orange-barred sulphur butterfly (Phoebis philea); the shrub’s weeping branches cause its flowers to hang in a way that makes the flowers difficult for other insects to pollinate.




Butterflies’ protective tactics


Predation on butterflies is actually not a completely one-sided situation. Butterflies often depend on toxic compounds and other protective tactics to avoid being eaten. Monarchs, pipevine swallowtails (Battus philenor), and atalas (Eumaeus atala) concentrate poisons from their host plants within their own bodies, making them distasteful to other animals. Birds and other predators that do attempt to eat them find them unpalatable and quickly learn to avoid them. A study famous among butterfly enthusiasts found that blue jays need to eat a monarch only once to know not to eat one again; the cover of the journal with this study showed a blue jay retching after eating its first monarch. It must be admitted, though, that some predators have adapted to unpalatable butterflies; black-backed orioles (Icterus abeillei), black-headed grosbeaks (Pheucticus melanocephalus), and black-eared mice (Peromyscus melanotis) eat several million monarchs every year at the butterflies’ Mexican overwintering sites.


Many species have evolved additional defenses such as irritating hairs or elaborate horns and spikes to further thwart predators. Larvae may use protective behaviors such as twitching violently when approached closely to discourage parasitoids. Some butterflies have taken protection a step further and enlisted bodyguards. Several species of blues and hairstreaks have evolved a relationship with ants; the caterpillars exude sugary honeydew that the ants consume and in exchange the ants protect the caterpillars from other predators.


Butterflies and caterpillars also use camouflage to hide in plain sight. The caterpillars of some moths attach plant debris to themselves. Caterpillars of other species resemble dead leaves or bark or some other part of a tree or plant, and the young larvae of most swallowtail butterflies (Papilio species) look like bird droppings—distinctly unpalatable! Adult butterflies and moths with wings closed often blend well with vegetation and if disturbed may use startling colors or large eye spots to surprise a bird or other would-be predator, causing the predator to set its sights elsewhere or giving them just long enough to escape. And adult butterflies may roost or puddle in groups, proving that old adage of safety in numbers. If a bird attacks, the massed fluttering of wings may confuse the bird, allowing most butterflies to escape.





Europe also has a number of plants, in particular orchids, that are pollinated by Lepidoptera. The fragrant orchid (Gymnadenia conopsea) and the closely related short-spurred fragrant orchid (G. odoratissima) are both pollinated by owlet and forester moths. The greater and lesser butterfly orchids (Platanthera chlorantha and P. bifolia) may be misnamed, as owlet and hawk moths are their most frequent visitors. Each of these orchids produces copious amounts of nectar, unlike the pyramidal orchid (Anacamptis pyramidalis)—which doesn’t produce any, and which still somehow attracts enough butterflies and moths to achieve adequate pollination.


Another example of butterfly-pollinated flowers comes from the fynbos shrublands of South Africa’s Cape Province. What makes this instance most notable is that one butterfly, the Table Mountain beauty (Aeropetes tulbaghia), is the pollinator of a group of about fifteen unrelated but visually similar flowers; such dependence on a single species of pollinator is rarely found in plants, let alone in a group of different species. These flowers all bloom in late summer and have large red flowers with straight, narrow nectar tubes; the butterfly appears to be attracted primarily to the red color of the flowers, while the nectar tubes discourage birds that would otherwise visit red flowers. At least one of these species, the rust red orchid (Disa ferruginea), does not offer nectar but instead, in order to attract the butterfly, mimics species that do.


Butterfly-pollinated plants often display a similar set of features. They tend to bloom during the day and to provide nectar at the bottom of a long, narrow tube or spur. The flowers, growing singly or clustered together in a group, often have a sweet odor and typically provide a large enough surface for a butterfly to land on. The flowers are also in colors that butterflies can see, usually red through violet and often ultraviolet. To make it even easier for butterflies to find the nectar (and thus further aid the plant’s reproductive success), some plant species have evolved nectar guides—colorful lines or markings on the flower that help direct the pollinator to the nectar. In some cases, these nectar guides contain ultraviolet patterns that only particular flower visitors can see. Flower species with nectar guides are more frequently visited by pollinators than those without guides.
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The Table Mountain beauty (Aeropetes tulbaghia) is the pollinator of a group of about fifteen unrelated but visually similar red flowers.
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Butterflies and their caterpillars are a very important food source for many types of birds. This willow warbler (Phylloscopus trochilus) has a beak full of caterpillars, likely to feed its young.





BUTTERFLIES AS FOOD FOR OTHER ANIMALS


One thing to remember as you plant and nurture your butterfly garden is that some of the animals you are providing for will be eaten by other larger animals. While we have yet to measure the full importance of butterfly populations as a food source, they undoubtedly play an integral role in providing sustenance to a variety of life on the planet. Many birds and lizards, as well as spiders, dragonflies, and other invertebrates in your garden, eat butterflies and moths. Try not to be too concerned, as this is part of nature. The fact is that if the population of butterflies is healthy, they can withstand this predation. If you see predation, it means you are providing for a robust population of butterflies and moths and that they in turn are feeding other necessary creatures. You are not just gardening for butterflies; you are providing for a wider ecosystem.


Birds are an important predator of butterflies, particularly in the caterpillar stage. Warblers and other songbirds seek out caterpillars to sustain the high energy levels required to complete their spring migration. Songbirds would not survive without invertebrates—including butterfly and moth caterpillars—to feed their young. Parasites also feed on caterpillars. Some wasps and flies lay their eggs on top of or within a caterpillar; after hatching, the parasitic larvae burrow into the host and slowly eat it from the inside, eventually killing the caterpillar and emerging as adults. Stink bugs search for caterpillars in foliage, stabbing their prey with strawlike mouthparts and dissolving the tissues so they can suck up a nutrient-rich soup, and wasps and hornets sting and immobilize caterpillars to be brought back to the nest. Ground beetles and tiger beetles prey on both caterpillars and adult butterflies, using speed and enormous mandibles to capture their prey. Small mammals such as mice, chipmunks, and ground squirrels also dine on caterpillars. Beyond caterpillars, pupae undoubtedly serve as food to many of the same predators, but observations of pupal predation are not as common.


Adult butterflies are important food for many animals including bats, lizards, birds, and frogs, as well as spiders. Dragonflies and robber flies snatch butterflies midflight, while praying mantids, ambush bugs, and flower spiders lurk among blooms to seize butterflies when they land. Sometimes a predator catches only wing fragments; in fact, you may find a butterfly with a noticeable triangular, beak-shaped wedge missing from its hind wing.


Even humans can be considered butterfly predators. People in many countries eat pupae and larvae of moths, although here in North America we may be most familiar with caterpillars as “food” in the form of the agave worm in a tequila bottle.
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Caterpillars are voracious eaters. Some are large and obvious, such as this tetrio sphinx (Pseudosphinx tetrio) caterpillar, while others are noticeable only by the chewed leaves.





BUTTERFLIES AS HERBIVORES


When growing a butterfly garden, you need to be prepared to have some plants chewed and eaten since more than 99 percent of all moths and butterflies feed on plants. The goal is to put plants in the landscape that butterflies will lay their eggs on and that will in turn be consumed by caterpillars. Caterpillars are voracious eaters, and as herbivores they are critically important to the transfer of energy through the food chain. Not only do they make energy harnessed by plants available to higher organisms by becoming food for other animals, they also return nutrients to the soil through their abundant excretions (known as frass).


Because of their voracious appetites, caterpillars are helpful in controlling plant populations. Some species are even being used as biocontrol agents for controlling noxious invasive weeds; for example, in the western United States tansy ragwort (Senecio jacobaea), a threat to farmers due to its livestock toxicity, is being controlled with the cinnabar moth (Tyria jacobaeae).




[image: Images]


Aristotle called butterflies psyche, Greek for “soul.” This name lives on in the name Glaucopsyche, a genus in the gossamer-winged family that includes the silvery blue, Glaucopsyche lygdamus.





AESTHETIC VALUE OF BUTTERFLIES


The beauty and brilliance of butterflies have captured the imaginations of countless people throughout the ages. Artistic depictions of butterflies appear in 3500-year-old Egyptian hieroglyphs, and ancient Hopi, Mayan, and Aztec cultures often represented butterflies in their drawings and figures. Ritual butterfly dances and ceremonies were performed by several ancient cultures. Aristotle gave the Greek name psyche (soul) to butterflies, and the butterfly has come to represent the human spirit.


Many different cultures have come to view butterflies as the souls of the dead. This is true in Mexico, where monarch butterflies return just before the Day of the Dead celebrations, and was true in seventeenth-century Ireland, where white butterflies were thought to be the souls of deceased children and where the killing of these butterflies was prohibited. Literature from the Bible to Shakespeare and from poetry to music lyrics makes many references to butterflies and moths. The renowned lepidopterist and novelist Vladimir Nabokov exquisitely shared his experiences with these animals in his autobiography, Speak, Memory. Numerous artists, including Salvador Dali, have depicted butterflies.


Europe during the Victorian era saw intense interest in collecting butterflies. Old World explorers would travel across the globe searching for new and unknown butterflies, while close to home young children and men and women alike would go on daytime collecting trips in the fields outside town. These vast collections contributed not only to the interests of the day but also to a scientific legacy.


Today, butterflies are widely used in art and jewelry. They are mounted in frames, embedded in resin, displayed in bottles, laminated in paper, and used in mixed media artworks and furnishings. British artist Damien Hirst uses butterflies in hugely controversial pieces of modern art, from collaging hundreds of individuals in kaleidoscopic paintings to releasing thousands of pupae and adults into stark white rooms to live out their short lives among museum visitors. Images of butterflies are commonly used in advertising and labeling, often to represent something natural or environmentally friendly; small monarch icons now grace U.S. foods that are certified gmo-free.
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Butterflies mean business and an income source in some developing countries. Butterfly farms earn income from visiting tourists as well as from selling chrysalises to butterfly houses.
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A recent study suggests that people in the United States value monarch butterflies (Danaus plexippus) as much as they do endangered whooping cranes.





BUTTERFLIES AS BUSINESS


Beyond the ecosystem and aesthetic value of butterflies, they are important economically. Butterfly watching generates millions a year for local communities. In places like the monarch overwintering grounds of Mexico, tourists are drawn by the thousands to a handful of towns, adding to the local economy through purchases of food, lodging, tours, transportation, gifts, and other memorabilia. Other Lepidoptera hot spots include Valley of the Butterflies on the Greek island of Rhodes, where the Jersey tiger moth (Euplagia quadripunctaria) aggregates every summer, and the Maolin Ecological Park in Taiwan, which hosts up to a million overwintering purple crow butterflies (Euploea species) each year. In tropical regions around the world, eco-resorts are now being developed that offer tourists chances to see spectacular equatorial species. Costa Rica alone has more than 2500 species of butterflies, and Peru boasts 3500 or more. In the past, butterfly tours were tailored to collectors, but as interest grows in watching butterflies rather than collecting them, more tours are being offered simply to watch butterflies in their natural habitats.


Public butterfly houses and gardens at museums, arboretums, and botanic gardens also attract visitors from around the world. Butterfly World opened in Florida in 1988, and since then additional sites have opened in Georgia, California, Colorado, and elsewhere. Natural history museums often include some sort of butterfly house or butterfly garden for visitors to experience butterflies from faraway lands. The Smithsonian National Museum of Natural History in Washington DC has a year-round butterfly garden and exhibit, and the California Academy of Sciences in San Francisco boasts a three-story living rain forest complete with free-flying birds and butterflies.


A niche market in the home gardening world has opened up to provide plants labeled to inform gardeners that these species are best for attracting butterflies. These same plants are often attractive to hummingbirds and bees as well.


In developing countries, sustainable butterfly farming, in which small farms provide specimens of adults to collectors and larvae to butterfly houses, is a source of income for some people. Papua New Guinea took this to new levels when the national government designated insects a national resource and included butterfly farming in the country’s village economic development plans. In rural villages where people have few opportunities to make a living, butterfly farming offers a chance to generate an income from using the land in a sustainable way.


Assigning a value to butterfly species and the services they provide is inherently difficult but may improve conservation of certain species. For example, a 2014 study suggested U.S. citizens are willing to support monarch butterfly conservation at high levels, up to about $6.5 billion if extrapolated to all U.S. households—a number in line with the public’s valuation of many higher-profile endangered species such as whooping cranes and one that suggests donations to conservation groups and monarch-friendly plant purchases could generate much-needed action to protect this species.
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Butterflies like this common buckeye (Junonia coenia) are highly recognizable visitors to gardens.





BUTTERFLIES IN SCIENCE AND EDUCATION


Butterflies are among the most studied insects; in England, naturalists have studied them for almost three hundred years. Butterflies (and moths to a lesser extent) are an extremely important group of model organisms used in biological research, including biodiversity and conservation biology studies, habitat assessments, animal population monitoring, and genetic studies. Their sheer abundance, diversity, and relatively well-documented taxonomy and biology, in addition to the ease of observing them in the field, make them ideal indicators of a healthy environment and ecosystem. Because of the generally positive public view of butterflies, they can act as flagships for the protection of a suite of other organisms that share the same habitat and are thus an important focus of conservation projects.
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Butterfly collections have helped scientists and conservationists understand and protect butterflies and their habitat.





With their fascinating life cycles, butterflies and moths are used in many countries to teach children about the natural world. Their transformation from egg to caterpillar to chrysalis and finally winged adult is a wonder of nature, and butterflies can be used in the classroom to teach a plethora of other scientific lessons, including ones on migration, mimicry, and the use of intricate wing patterns and iridescence.


The study of butterflies has led to some incredible scientific theories and innovations. Research on the wing structure of butterflies led to new aircraft designs. Studies on the reflection and scattering of light by the scales on wings of swallowtail butterflies led to the innovation of more efficient light-emitting diodes (electric components that allow an electrical current to move in one direction but not the other). Monarchs, queens (Danaus gilippus), and viceroys (Limenitis archippus) sparked the study of mimicry.





The monarch butterfly: A common species at risk


Monarch butterflies are ubiquitous in North America and common garden visitors in many areas of the United States. These well-known butterflies make annual trips of hundreds or thousands of miles from summer breeding grounds to overwintering groves in California and Mexico. But despite populations still numbering in the millions, the monarch butterfly is quickly becoming a prime example of a once-common species now undergoing drastic population declines.


When monitoring efforts first began in the 1990s, an estimated half a billion monarchs made the epic flight each fall from the northern plains of the United States and Canada to sites in the oyamel fir forests north of Mexico City. An additional one million monarchs overwintered in forested groves along the California coast. Now, researchers and citizen scientists estimate that only about 50 million monarchs remain, representing a more-than-80-percent drop across North America. In the face of these declines and mounting threats from habitat loss and degradation, pesticide use, and climate change, the annual migration was declared an endangered biological phenomenon by the International Union for Conservation of Nature, and the North American population is being considered as of this writing in late 2015 for threatened species protection under the U.S. Endangered Species Act.


The fate of the monarch is uncertain, but the good news is that the governments of the United States, Canada, and Mexico are taking unprecedented collaborative conservation actions for both the summer breeding grounds (offering stands of the monarchs’ host plant, milkweed) and overwintering groves in Mexico. More than two dozen conservation, education, and research partners from across the United States have joined together to form the Monarch Joint Venture (monarchjointventure.org) to conserve the monarch migration and teach gardeners how to help. Gardeners can actively promote monarch and pollinator conservation simply by planting locally appropriate milkweed species, providing a variety of nectar sources from spring through fall, and avoiding the use of insecticides.
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Monarch butterflies (Danaus plexippus) like these seen overwintering along the California coast are threatened by habitat loss and climate change.








THREATS TO THE WORLD’S BUTTERFLIES


Our lives would be greatly impoverished without butterflies and moths. As you have seen, they are of vital importance to ecosystems, inspire poetry and art, provide livelihoods, offer a window into the natural world, and bring beauty into our cities and neighborhoods. But unfortunately, the world’s butterflies are in peril. Although we know relatively little about the status of each species, the information we do have is not encouraging. Recent reports from practically every continent are now documenting unprecedented declines in a broad suite of butterflies.
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The growth of San Francisco has smothered much habitat and led to the extinction of three butterflies: the sthenele wood nymph (Cercyonis sthenele sthenele), the Xerces blue (Glaucopsyche xerces), and the pheres blue (Plebejus icarioides pheres).
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