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Pale Crescent (Phyciodes pallida), male.
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Boisduval’s Blue (Icaricia icarioides pembina), male.
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Oregon Swallowtails (Papilio machaon oregonia), pair.
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Purplish Copper (Lycaena helloides), male.
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Lustrous Copper (Lycaena cupreus), male.





INTRODUCTION



In the summer of 1967, I was a 20-year-old undergraduate at the University of Washington. Instead of returning to a summer job as a Denver postman, I remained in Seattle to try to teach a class on the natural history of butterflies. In the half-century since, I have taught hundreds of such classes, but back then the idea was a novel one; no one knew what to make of it. At the first class meeting, only one student showed up: a rising Garfield High School junior named Jonathan P. Pelham. It soon became apparent that Jon knew as much about butterflies as I did, and much more about the local species. I dropped the pretense of the class, got a job with the Sierra Club, and became instant field colleagues with Jon—a relationship we have now enjoyed for 50 years.


Before long, we decided a Washington butterfly book was needed. Starting with Ben Leighton’s 1946 checklist, and with the assistance of all the local collectors, we began the Northwest Lepidoptera Survey and a book project. Jon Shepard, then at the University of California at Berkeley, contributed his large set of records. Grant W. Sharpe, my postgraduate professor in the College of Forest Resources, enabled me to write an interpretive field guide to the state’s butterflies as a master’s thesis. Hazel Wolf and Earl Larrison paved the way for it to be published in Seattle Audubon Society’s Trailside Series as Watching Washington Butterflies (WWB) in 1974.


Jon Pelham became Curator of Lepidoptera at the Burke Museum and proceeded to build a superb reference collection and data base. Not only WWB but also my 1976 doctoral thesis on the ecogeography of Washington butterflies and Washington Butterfly Status Report and Conservation Plan (1989) owed a great deal to Pelham’s data and review. Around 1978, a group of lepidopterists (Jon Pelham, Jon Shepard, John Hinchliff, Dave McCorkle, and I, and later Paul Hammond) came together as the Evergreen Aurelians, with a view toward expanding the Northwest Lepidoptera Survey by assembling records from scores of collectors, and through further field work. The labors of the Evergreen Aurelians came to fruit in the form of atlases of Oregon and Washington butterflies, edited and prepared by master datakeeper and mapmaker John Hinchliff (1994, 1996). These works summarized the distributional knowledge of a century of butterfly study in the Pacific Northwest.


In the succeeding years, Ernst Dornfeld’s classic Butterflies of Oregon (1980) and James R. Christensen’s very useful Field Guide to the Butterflies of the Pacific Northwest (1981) both came into print and went out again, as had WWB. William Neill and Douglas Hepburn’s Butterflies Afield in the Pacific Northwest (1976) helped to fill the gap. Demand for a new regional treatment led to my much-expanded Butterflies of Cascadia (BOC) in 2000. Crispin Guppy and Jon Shepard’s rich and detailed Butterflies of British Columbia (2001), Andrew Warren’s brilliant and extremely thorough Butterflies of Oregon (2005), Jonathan Pelham’s magisterial Catalogue of the Butterflies of the United States and Canada (2008), and David James and David Nunnallee’s thrilling Life Histories of Cascadia Butterflies (2011) all pushed our knowledge of the region’s fauna further.


In recent years, with the rapidly blooming clientele for butterfly watching, gardening, and study, Juree Sondker at Timber Press felt that it was time for a new field guide to succeed Cascadia, and the present book was born. Along with the same stellar cast of collaborators and advisers that had richly informed Cascadia, I recruited one of our most talented and well-equipped young butterfly scientists, Caitlin LaBar, as co-author.


David Nunnallee adapted the Hinchliff dot maps as shaded range maps for Cascadia. Since then, many new distributional records have come in, and the Cascadia maps have been modified to bring our picture of species distribution up to date. WWB (1974) was the first American field guide to use color photographs of butterflies from life, and I was one of the few people photographing butterflies in the region at the time. By the time Idie Ulsh, Dave Nunnallee, and I assembled images for BOC, we found there were many more photographers, and we had a surfeit of fine images to choose among. These were all still color slides, and BOC was one of the last major field guides to use them. Now, since the digital revolution, many people are photographing butterflies, and the choice is bewildering. Caitlin LaBar has wrangled, assembled, and curated the many new digital images submitted, along with some converted originals from BOC. Our scientific advisers have vetted our final selections for species identifications and gender assignments.


We have learned much in the years since BOC was published in 2002. The book you hold in your hands, Butterflies of the Pacific Northwest, follows on from that book, but it is more than a revision. We have attempted to gather the current state of our butterfly understanding in the region into a palatable, friendly, reliable, up-to-date, and highly usable form. It is intended for everyone who wishes to study, watch, collect, photograph, garden, or otherwise enjoy butterflies responsibly. While many questions remain about their exciting biology, I hope you will find what you wish to know about our region’s butterflies in these pages, or at least enough to frame your questions and pursue your own answers in the field and in the literature. With care and attention, you should be able to identify most of the 200+ species of butterflies you might encounter between Canada and California, Idaho and the Pacific, with the tools provided here.


In 1974 (WWB), I wrote, “If the book helps you to see butterflies as necessary elements of an imperiled life matrix—or simply to see butterflies—it will have achieved its purpose.” Now, with the deepened ecological crisis in mind, I can say nothing truer of my hopes for this Timber Press Field Guide, Butterflies of the Pacific Northwest.


—RMP, Gray’s River, 2017


How to Use This Book


You should find Butterflies of the Pacific Northwest equally helpful in identifying and learning about butterflies you collect, photograph, or simply observe. In the latter case, you should be prepared to consult the book while you are watching, or to return to it with a sharp idea of what it was you saw. This means taking careful notes on size, color, pattern, posture, behavior, habitat, location, date—anything you think might be relevant. It’s no good coming to the text with a vague recollection that you saw something orange and medium-sized. Books cannot substitute for careful observation. Canny naturalists find that a useful field guide is only as good as the information they bring to it.


First, when you spy a butterfly, try to get as close as you can, through stealth, binoculars, camera lens, or net. Then observe it attentively from all angles, noting the size, the color, and major markings on both the dorsal and ventral surfaces, and anything else that might help to distinguish it. Take notes or pictures. Then go to the book. Like everyone else, you will first flip through the pictures. If you recognize the family or group (hairstreak, swallowtail, etc.), that’s a fine place to start. Chances are this is all it will take and you’ll go right to it.


But if there is question between two or more candidates (or nothing looks quite like your butterfly), be sure to read through the Recognition section of the candidate species, to see if any definitive field marks eliminate or confirm their identity; and the On the Wing section, to see whether the season is likely. The list of Host Plants, including favored nectar plants, might provide additional clues. Finally, consult Habitat and Range (and the range map) without fail: many species can be virtually eliminated because they simply do not normally occur where your observation took place. That’s not to say that species never occur out of range or in isolated, far-flung colonies, but you should first consider the kinds that may be considered usual where your butterfly flies. If you still think it is something else, perhaps it is—but be prepared to reinforce your conclusion with a voucher specimen, a photograph, or complete notes verified by a second observer, just as you would describe a rare bird out of range.


Once you have a tentative identification, sit back and read the rest of the entry so that you may begin to form a knowledgeable impression of your new acquaintance. Always remember that you will learn more from watching the animal carefully and at length than from any book. And I repeat, take notes: don’t squander your original observations in the dimestore of your memory.



How Butterflies Work



In a field guide such as this, we are eager to get on to the species accounts, and there is too little space for a detailed discourse on these creatures and how they function. Several of the recent monographic books do contain excellent treatments of butterfly biology. I particularly recommend Sbordoni and Forestiero’s Butterflies of the World (1998) and the introductory material in Scott (1986) and Guppy and Shepard (2001). Nonetheless, you should know a few basic things about these animals in order to put them into context with everything else you see out of doors.


Butterflies are an artificial subgroup of the large (perhaps a million species) insect order Lepidoptera, most of which we call moths. The order’s name means “scaly wings,” one characteristic that distinguishes butterflies and moths from other insects, along with their fused, sucking mouthparts, which operate much like a coilable drinking straw. The scales are shingle-like, hinged bits of cuticle covering the transparent membranes of the wings. The scales impart the color to the wings, either pigmented and reflecting “true” colors, or sculptured and refracting prismatic or iridescent colors. Though we might imagine this is for our benefit, it’s really just our good luck. The colors are actually for birds and other butterflies, for purposes of defense, attraction, and identification. Butterflies see with large, spheroid, compound eyes composed of thousands of hexagonal lenses (ommatidia). Their messages flow to the optic nerve and brain, to be assembled into an integrated image that is probably considerably sharper than we once thought. A radical (=profound, complete) metamorphosis sees the fully sexually differentiated adults arise from eggs via several molts of the caterpillar followed by final transformation within the pre-pupa and chrysalis. Adults live an average of one or two weeks (with exceptions, noted below).


For butterflies to exist in a given area, certain needs must be met, and these differ from species to species. Most people, when asked about butterfly needs, would think first (or only) of flower nectar. Indeed, we idealize butterfly sustenance as the Nectar of the Gods. Edna St. Vincent Millay’s poem “Mariposa” (Second April, 1921) reinforces this idea: “Mark the transient butterfly / How he hangs upon the flower.” This image is true enough, to a point: flower nectar is the primary food source of adult butterflies, though far from the only one, and not all nectars are equal. Factors such as sugar type and density, freshness, quantity, flower UV reflectance and form, and individual experience all determine just which nectars a butterfly will tap. Both sexes take other forms of sugars as well, including rotting fruit, running sap, and the honeydew of aphids. Males evidently need to replenish supplies of nutrients that go into the production of their spermataphores (seed packets of sperms and nutrient gifts for the females). They come to mud or damp sand, especially where some animal has urinated, for dissolved mineral salts. Mud-puddle clubs of male blues, skippers, and swallowtails congregated by the dozen on a damp trail, dirt road, or creekside will be a familiar sight to experienced butterfly watchers. But it doesn’t stop there. Butterflies (both sexes) also throng to carrion and scat, attracted by the smell of decomposing materials rich in the amino acids and other organic compounds they need. The sight of ethereal butterflies sucking up to roadkill, bear poop, or horse pee turns Millay’s verse on its head.
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Red Admirable (Vanessa atalanta), close-up of scales





Then recall that these insects are two separate kinds of animals at different times of their lives. They begin active life as crawling, chewing, worm-like neuters, and finish as flying, sucking, highly sexual creatures. Thus they also count among their needs the green plants (usually leaves, sometimes flowers, buds, or fruits) that their larvae are adapted to consume. While a few types (e.g., Brown Elfin, Gray Hairstreak, Echo Azure) employ many species of host plants, most are much more specialized. Often this means just one family, genus, or even species of plant, as with the Monarch and milkweeds, or Johnson’s Hairstreak and dwarf mistletoe. And the fodder must be succulent, causing some species (e.g., checkers) to swap hosts as the season dries out. All this greatly complexifies a given place’s suitability as butterfly habitat.
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Close-up of a butterfly’s head





Being mostly cold-blooded (some species, like Painted Ladies and Monarchs, can shiver to raise their temperature a little), butterflies depend upon solar radiation to make their flight muscles warm enough for flight (but not so hot that they perish, a real risk). Optimal body temperature is not far off our own. Not that the air must be that warm: butterfly wings serve as solar panels. Some species bask with their wings together and held close to the ground (lateral baskers), others spread their wings open (horizontal baskers), and still others pump them open and closed. The basal portion of the wings, nearest the body, is often darkly scaled, the better to absorb solar warmth for heating the muscles and ovaries—especially in high-altitude species like some parnassians and sulphurs. The fact that our region has a sunny side and a shady side reflects itself sharply in their relative abundance and diversity of butterflies.


And then come structural needs. There are exceptions to the short adult lives of butterflies; in our Northern Temperate region, that means the Monarch and the Mourning Cloak and its relatives. Monarchs migrate out of Cascadia in the autumn, the migratory generation spending the winter torpid on the California coast (and some, probably, in Mexico). When the fall migrants die on their spring return, they may have lived six to ten months. But they will not survive the winter unless they locate the proper type of forest to protect their clusters. Winter is the rub for our resident butterflies, too. Most species hibernate as egg, small caterpillar, or chrysalis, withstanding the cold through physiological adaptations. But at least eight species of tortoiseshells (Nymphalis) and anglewings (Polygonia), and, less commonly, ladies (Vanessa) undertake winter diapause as adult butterflies in Cascadia. They come out on warm days, so if you see a Mourning Cloak or Satyr Anglewing on New Year’s or Valentine’s Day, you won’t be hallucinating. Andy Warren found six species of hibernators one early March day near Corvallis, in the advanced spring of 2006. The limiting factor for successful practice of this risky strategy is suitable shelter. Originally, these hibernators probably utilized caves and the same kinds of holes that cavity-nesting birds employ. Now, human structures often serve—tumbledown cabins, transmitter towers, woodpiles, outbuildings, birdhouses. A butterfly’s needs may be far more than most people suppose. Our success in finding them depends in large measure on our awareness of these needs, and our ability to spot places where they are met.


Additional topics could be brought into this introduction to butterfly natural history, including courtship behavior, sex differences, and territoriality; migration and phenology (seasonal response); population biology, predators, parasitoids, and disease; mutualism with ants; mimicry, crypsis, and other defense mechanisms. Many of these subjects will come up now and then in the species accounts. The best way to raise questions and find potential answers is through your own careful observation. Now that you have a basic idea of what these sophisticated insects are all about, let’s consider the nature of the region with which The Butterflies of the Pacific Northwest concerns itself.



Biogeography of Northwest Butterflies



Animals and plants occur where they do, and don’t where they don’t, because of particular characteristics of the landscape in concert with their own adaptations and ecological amplitude. “Rainfall, temperature, insolation (incoming solar radiation), soil moisture and topography [are] believed to be the main abiotic factors influencing the survival, growth and range limits of insects” (Singh Bais 2016). Our region has plenty of each.


Distribution is not random or arbitrary, and it is not always easily understood. Why the Woodland Skipper (Ochlodes sylvanoides) and the Purplish Copper (Lycaena helloides) are nearly ubiquitous throughout Cascadia, while the American Copper (L. phlaeas) and the Mardon Skipper (Polites mardon) occupy minute portions of the region, can be answered only through close attention to these species’ preferences, habits, and limiting factors alongside the region’s ecological offerings, geological record, and human history. Biogeography, to me, offers one of the most engrossing and adventuresome avenues for butterfly study.


The natural subdivisions of the Northwest have been described geologically (Mc­Kee 1972) and botanically (Franklin and Dyrness 1988). In 1974 (WWB), I proposed a series of butterfly zones that roughly equated with geographic parameters. Later, I examined and tested a series of butterfly provinces based on analysis of some 10,000 distributional records (Pyle 1982). With the 50,000+ records on which the atlases of Oregon and Washington butterflies are based (Hinchliff 1994, 1996), and thousands more accumulated since, a reanalysis might suggest refined and somewhat altered patterns. But the general idea holds up: Cascadia consists of a mosaic of landscapes, each with its own particular face and influences in terms of butterflies.
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Astarte Fritillary (Boloria astarte) at Slate Peak (North Cascades)





Such studies reveal units of the countryside with distinctive, though overlapping, butterfly faunas. By picturing these, we can look for species that “ought” to be in a given area, or ask why expected elements might be missing, and thereby discern important conservation priorities. The makeup of a province’s butterfly assemblage is determined by a delicate blend of adaptation, ecology, geology, and human use, which together constitute its biogeography. Therefore, the North Cascades will exhibit a fauna tolerant of high elevation, heavy precipitation, and a history of logging, fire, and grazing, with species drawn from Canadian, Far Northern, and to a lesser extent, Rocky Mountain and Sierran elements; whereas the Columbia Basin fauna tolerates drought, wind stress, and still more grazing and agriculture, and has a Great Basin complexion to its makeup. While they can be defined in various ways, here are the major ecogeographical provinces as envisioned in this book, with brief descriptions of their characteristics, adapted in part from Pelham (in Hinchliff 1994, 1996), Dornfeld (1980), and Pyle (1982).



Ecogeographic Provinces of the Pacific Northwest



Vancouver–San Juan Islands While northern Vancouver Island contains heavy forests and high mountains like the British Columbia Coast Range, the southern portion is similar to Washington’s San Juan Islands. Lying in the rain shadow of the Olympics, these islands are much drier than surrounding mainland areas and proportionately more productive of butterflies. Garry oak, madrona, and Douglas-fir woodlands grow among extensive grasslands with mossy balds, floriferous headlands, and open summits. Elements largely extirpated around Victoria, such as the Island Marble (Euchloe ausonides insulanus), still survive in parts of the San Juans. Others, like the Great Arctic (Oeneis nevadensis gigas), persist on Vancouver Island but have not been seen in the San Juans for decades. With nearby Whidbey Island, these islands stand in need of further energetic survey.


North Cascades Beginning somewhat arbitrarily at Snoqualmie Pass and extending north beyond Manning Provincial Park in British Columbia, the North Cascades span the crest of the range into the foothills on both the wet west side and dry east side. Mt. Baker and Glacier Peak stand out as volcanoes in a region largely made of ancient sedimentary deposits, folded and metamorphosed, with intrusions. Mt. Stuart imposes a very large granitic batholith. The topography shows its age in the deeply dissected, low-gradient river valleys, with high relief all around. Extreme glaciation manifests in U-shaped valleys such as the larch-rimmed Methow, and scraped ridges ranging from 5,900 to 8,500 feet, with timberline reached between 5,500 and 7,000 feet. Douglas-fir/western hemlock forests underlain by salal on the west side grade into spruce/fir/whitebark pine highlands, then the rain shadow drops into ponderosa pine and eventually basin big sage on the eastern flank. Arctic-alpine habitats are narrow west of the crest, broader east. Northern elements absent elsewhere in the region come into the North Cascades, such as the Labrador Sulphur (Colias nastes), Astarte Fritillary (Boloria astarte), and Lustrous Copper (Lycaena cupreus). Slate Peak is well known, but vast areas (e.g., the Picket Range and most of the Pasayten Wilderness) remain unexplored by lepidopterists. West of the Fraser River rise the biologically similar Coast Range mountains of British Columbia, sharing Vidler’s Alpine (Erebia vidleri) with the North Cascades.


Okanogan Valley and Highlands The Okanogan River makes a major corridor from the southern interior of British Columbia (where it is spelled Okanagan) into Washington. To the west, the land climbs into the Cascades. To the east rise the Okanogan Highlands, a mountainous expanse drained north-south by the Sanpoil, Colville, and Columbia rivers. Their valleys form aridland incursions into wetter uplands largely 3,000 to 4,000 feet in elevation, punctuated by a number of peaks over 7,000 feet. Partly Pre-Cambrian, outcrops are composed of a complex variety of volcanic, sedimentary, metamorphic, and intrusive rocks and their derivatives. Glaciation has been extensive. Ponderosa pine, lodgepole pine, and Engelmann spruce with true firs dominate the forested slopes, from bottom to top. Exotic species of weeds have overtaken many areas, but there is also much high country in largely natural condition. The extensive wildlands have been little explored for butterflies, which are particularly diverse and numerous in the province. Lake Roosevelt has flooded the riparian Columbia shores, but many canyons remain. Pale Crescents (Phyciodes pallida), Meadow Fritillaries (Boloria bellona), and Tawny-edged Skippers (Polites themistocles) are Okanogan specialties.


Pend Oreille–Selkirks From the northeastern corner of Washington and southeastern British Columbia to the Purcell Trench in the Idaho panhandle lies a lobe of the Selkirk Mountains drained by the Pend Oreille (Pend-d’Oreille in British Columbia) and Salmo rivers. This province has strong Rocky Mountain and Canadian associations both botanically and entomologically. Boreal meadows and forests feature the southernmost bog lemmings anywhere and the only caribou in Cascadia. Mount Spokane is the most prominent outlier of the Northern Rockies in the region. Riparian woodlands, meadows, and agricultural areas line the Pend Oreille River itself. Long Dash (Polites mystic) and Peck’s Skippers (P. peckius) dwell here in the moist meadows, near Atlantis Fritillaries (Speyeria atlantis) in the fringing woodlands.


South Cascades (Washington) Roughly continuing southward from the North Cascades as a column down the spine of the range, and with similar tree cover, the South Cascades change character by becoming far more volcanic and less glaciated. Ash, lava flows, pyroclastics, and mudflows define much of the substrate. General elevations range from 4,000 feet in the south to 6,600 feet in the north, with Mt. Rainier reaching 14,410 feet and Mt. Adams, 12,470 feet. Noble fir dominates many of the higher forests, grand fir lower down. Arctic-alpine conditions are somewhat limited and depauperate compared to the North Cascades, but subalpine species such as Arctic Blues (Agriades glandon) live in isolated sky-islands deep into the region, as in the Dark Divide. Outliers extend onto the west side (Silver Star Mountain) and east side (Signal Peak) lowlands. The Big Lava Bed has Oregonian elements, such as Golden Hairstreaks (Habrodais grunus); and Mt. St. Helens, with its ongoing show of disturbance and recovery, dominates the province. Many east-side canyons from top to bottom are butterfly-rich, including Two-tailed Tiger Swallowtails (Papilio multicaudata), Great Arctics (Oeneis nevadensis), and many blues, coppers, and hairstreaks.


Columbia-Snake Basin Bounded by the Cascades on the west, the Okanogan Highlands on the north, the Blue Mountains on the south, and the Northern Rockies on the east, with the Columbia River running through it and the Spokane, Yakima, Snake, Deschutes, and John Day rivers feeding it, this great basinland contrasts greatly with all other provinces. A low plateau as much as a basin, it is underlain almost entirely by Miocene basalt flows up to a mile deep, from the great dike swarms in southeastern Washington and northeastern Oregon. The region is punctuated by dry ranges such as Horse Heaven Hills and Rattlesnake Mountain, and scored by deep coulees and channeled scablands gouged out by the Bretz floods released by the melting of Pleistocene ice dams of Glacial Lake Missoula. Once a rich mosaic of sage-steppe and bunchgrass prairie, the Columbia Basin has been transformed through irrigated agriculture, chemicals, grazing, and non-native plants such as cheatgrass. In preserves, rocky refugia, and pothole pockets, and along the Hanford Reach of the Columbia, one can still find characteristic species. The aridity (8 to 15 inches of precipitation per year) and wind create lithosols conducive to specialized plants and butterflies. The Juniper Dunes in Franklin County stand out in this largely treeless zone. Ruddy Coppers (Lycaena rubidus), Cedar Hairstreaks (Callophrys gryneus), Mormon Metalmarks (Apodemia mormo), Northern White Skippers (Heliopetes ericetorum), and Queen Alexandra’s Sulphurs (Colias alexandra) live here, and both Monarchs (Danaus plexippus) and Viceroys (Limenitis archippus) patronize the riversides.


Palouse Hills A narrow and ill-defined province, this nonetheless distinctive district runs along the Washington-Idaho border between the Spokane and Snake rivers, blending into the Columbia Basin on the west and Snake Plains on the east. The Palouse is a rolling hilly region of deep loess soils (fine-grained, windblown glacial dust) that must have supported splendid prairies, now mostly converted to wheatfields. A few ponderosa pine and shrub-clad heights poke up from the Palouse, such as Steptoe and Kamiak buttes. Some of the butterflies recorded in the Palouse Hills (such as Meadow Fritillaries) haven’t been found there in many decades and may be locally extinct, but renewed exploration is warranted.


Olympic Peninsula The complex and dramatic central massif of the Olympic Mountains is surrounded by the lowlands often described as the Maritime Northwest. Constructed largely of undersea basalts and marine sedimentary deposits, with extensive metamorphosis involved, the Olympics were elevated by crustal heaving and then heavily eroded by glaciation. Timberline comes at 5,500 to 6,000 feet, and summits exceed 7,000 feet. Habitats range from rain-shadow grasslands on the northeast (much affected by agriculture, then development) through Douglas-fir/western redcedar forests (heavily logged outside Olympic National Park, protected within), up to widespread alpine/subalpine meadows and ridges, and down on the west to temperate rainforest exceeding 200 inches of annual precipitation. The high Olympics share some species with Vancouver Island, others with the Cascades. They support high butterfly abundance and fair diversity, with endemics including the Olympic Parnassian (Parnassius smintheus olympianna), the Valerata Arctic (Oeneis chryxus valerata), and the Spangled Blue (Icaricia acmon spangelatus). West-side rainforests are among the most impoverished butterfly habitats in the world, but coastal bogs support Mariposa Coppers (Lycaena mariposa) and the maritime race of the Woodland Skipper (Ochlodes sylvanoides orecoasta). Rivers drain all sides, from the Hoh to the Hamma Hamma, the Skokomish to the Wishkah.


Willapa Hills–Oregon Coast Range Though separated by the Columbia River estuary, these segments run together ecologically. Lower and simpler than the Olympics, they consist largely of raised ocean crustal basalts and siltstone/mudstone sediments. They average 2,000 feet or so, with Coast Range prominences like Baw Faw Peak, Mary’s Peak, and Saddle Mountain reaching 3,000 to 4,000 feet. Annual precipitation exceeds 120 inches in the Willapas, dropping to 80 (west side) and 50 (east side) in Oregon. The Coast Range supported some of the greatest coniferous forests anywhere, but the old Douglas-fir, western hemlock, western redcedar, and Sitka spruce forests have largely been replaced by short-rotation timber plantations. Red alders and bigleaf maples line the rivers. The small butterfly fauna increases southward to the Umpqua River; but the ridge-and-ravine topography supplies some interesting habitats on mountaintops and in valley bottoms, coastal meadows, and bogs. Pale Tiger Swallowtails (Papilio eurymedon), Margined Whites (Pieris marginalis), Echo Azures (Celastrina echo), and Western Meadow Fritillaries (Boloria epithore) typify the hill fauna. Oregon Silverspots (Speyeria zerene hippolyta) persist in a few remaining salt-spray meadows along the Pacific beaches with a few other cool-weather coastal specialists such as Greenish Blues (Icaricia saepiolus littoralis) and Hoary Elfins (Callophrys polios), all rare and highly restricted.


Salish-Willamette Lowlands The Puget Trough and Willamette Valley are often treated separately, but they have much in common. Both drain the Cascades and Coast Range on either side, exemplifying a lower, drier, partly grassland plain in the midst of wet forests. The biggest difference is that Puget Lobe glacial events scoured the Puget Sound (Whulge, to the Coast Salish) and Salish Lowlands; while the lowlands southward from Chehalis to Eugene were troweled by lava flows. The northern part of the province, therefore, is filled with mixed glacial, pluvial, and alluvial deposits, the southern with riverine clays and loams overlying Columbian basalts. Both sections have been largely deforested and heavily impacted by human uses and towns but contain interesting habitat remnants and attendant butterflies. In the north, for example, are the Puget Prairies, where you’ll find Mardon Skippers (Polites mardon), Hoary Elfins (Callophrys polios), and Valley Silverspots (Speyeria zerene bremnerii); and the Kitsap shrub-heaths, with Bramble Green Hairstreaks (C. dumetorum) and Northern Cloudywings (Thorybes pylades). Farther south are wet prairies, Garry oak, and Oregon ash glades, with Fender’s Blue (Icaricia icarioides fenderi) and Propertius Duskywing (Erynnis propertius). Taylor’s Checkerspots (Euphydryas editha taylori) and Eunomia Ringlets (Coenonympha tullia eunomia) link the Salish Lowlands to the Willamette Valley.


Oregon Cascades These are quite different in character from the Washington Cascades, still more influenced by volcanic activity and pumice-tuff soils. Technically they run from the Columbia River to Mt. Shasta, though the southern portion tangles with the next province south of Crater Lake. The side lying east of the Pacific Crest Trail is arid, high, and young, mostly Pliocene and Pleistocene. The wet western slope is made of dissected Oligocene and Miocene lavas. Arctic-alpine habitats are much more limited in extent and even more butterfly-poor than in Washington, occurring on upper Mt. Hood and Mt. Jefferson. The several other volcanoes run to subalpine at best among the cinderfields where the Volcano Blue (Icaricia sp.) occurs. Mid-montane canyons, such as the Santiam and Metolius, are prolific in wildflowers and butterflies such as sulphurs, coppers, hairstreaks, fritillaries, checkers, and anglewings. The forest gains incense cedar; rhododendrons proliferate in the understory. A unique assemblage has arisen on the volcanic sand plains east of Crater Lake, including Moeck’s Fritillary (Speyeria egleis moecki) and Leona’s Little Blue (Philotiella leona).


Blue-Wallowa Mountains Occupying the southeastern corner of Washington and a larger area of northeastern Oregon, the Blue Mountains complex is largely basaltic and sedimentary with flattish tops mostly under 6,000 feet. The most prominent subrange, the Wallowas, runs down to the mile-deep Hells Canyon at the Snake River, and up to 9,500-foot limestone and granitic peaks, glaciated into cirques and horns. High, rather dry meadows are common, but the true arctic-alpine habitat where the Beartooth Copper (Lycaena phlaeas arctodon) flies is quite restricted. The forest cover resembles that of the Cascades, but Rocky Mountain elements enter as well, giving both the flora and fauna a character distinct from the rest of Cascadia. The butterfly component changes to the west through the Strawberry and especially the Ochoco ranges, which could well be considered a province of their own. Big Summit Prairie in the Ochocos is a famously rich butterfly Valhalla for fritillaries, sulphurs, and others. The Touchet, Tucannon, Crooked, John Day, Powder, Grande Ronde, and Imnaha rivers drain the Blues. Look here for Edith’s Coppers (Lycaena editha) and Great Basin Fritillaries (Speyeria egleis).


High Lava Plains Located in central Oregon and extending about 130 miles east from the Cascades into the Malheur Basin, this province is a high plateau (about 4,000 feet) interrupted by cinder cones and lava buttes. Most of the terrain is covered with porous pumice soil, and dry or ephemeral lakebeds outnumber surface streams. Juniper forest separates the ponderosa pine belt to the west from the sage- and rabbitbrush steppe to the east. One of the driest parts of Cascadia, the High Lava Plains receive 7 to 12 inches of precipitation in an average year, with butterflies typically following rainfall. Butterfliers here will see Desert Marbles (Euchloe lotta) and Dark and Great Basin Wood Nymphs (Cercyonis oetus and C. sthenele).


Basin and Range This large and inchoate province reaches from the “Oregon Lakes District” (Klamath, Summer, Abert lakes) and the Warner Mountains on the west, the country of Mountain Mahogany Hairstreaks (Satyrium tetra); up into the Malheur Basin and the Owyhee Uplands, and eastward across Idaho, south of the Snake River Plain. It is the northern extension of the Great Basin, with shallow saline lakes enclosed by fault-block mountains such as Winter Ridge, Abert Rim, and the spectacular Steens Mountain, where alpine meadows host distinctive subspecies of several fritillaries between 7,000 and 10,000 feet, and Shasta Blues (Icaricia shasta) and Skinner’s Sulphurs (Colias skinneri) on top. A different, equally distinctive fauna haunts the Alvord Desert below Steens on the southeast. The highly fluctuating Malheur Lake and the Owyhee River are the main water systems. Sagebrush and rabbitbrush run into greasewood, shadscale, and saltbush, and one can see Mojave Sootywings (Hesperopsis libya), Western Pygmy Blues (Brephidium exilis), and Leanira Checkerspots (Chlosyne leanira). Weidemeyer’s Admirals (Limenitis weidemeyerii) also enter the region here.


Klamath-Siskiyou The most divergent montane province, in its geology, floristics, and faunistics, is the globular range in southwestern Oregon known variously as the Siskiyous, the Klamath Complex, or both. Bounded by the Pacific Ocean and the Warner Mountains west and east, and more or less intruding between the Cascades and the Sierra Nevada, these rugged mountains have such a complicated history they were called “The Klamath Knot” by writer David Rains Wallace. Extensive serpentine and granite outcrops intrude among sedimentary and volcanic deposits. Numerous California plants and insects show up here, including endemics such as kalmiopsis (a heath that gives an important wilderness area its name) and Sternitsky’s Parnassian (Parnassius smintheus sternitskyi). Moist near the coast, arid on the east side, the Siskiyous are incised by the Illinois, Chetco, and Rogue rivers. Distinctive butterflies abound in many places, such as 7,000-foot Mt. Ashland and serpentine Eight Dollar Mountain. Species to be sought here especially include the Gorgon Copper (Lycaena gorgon), Sierra Nevada Blue (Agriades podarce), California Crescent (Phyciodes orseis), Columbian Skipper (Hesperia columbia), and Lindsey’s Skipper (H. lindseyi). Across I-5 to the east, the Cascade-Siskiyou National Monument is rightfully famous for its butterfly diversity.
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Ecogeographic Provinces of the Pacific Northwest






Maps and Mapping



Naturalists have always enjoyed transforming their findings in the field into maps, and lepidopterists have been no exception. Range maps give us a chance to see how a given organism has adapted to and colonized the landscape, show where we may expect to see it, and suggest where we might seek extensions of its known range. Accurate mapping also aids conservation and management for rare species and their habitats: you cannot conserve something unless you know where it is. By updating range maps periodically, we can see not only where an organism has been known to occur in the past but also where it appears to have dropped out; then we can take a close look to find out why, and whether steps can be taken to bring it back. Pioneered in Great Britain, this approach has been emulated in the Northwest.


There are several ways to represent species occurrence on a flat map, none of them perfect. As one outspoken lepidopterist put it, when it comes to maps, “there are lies, and then there are damn lies.” He was right: no mapping scheme reflects reality on the ground with exact precision. In most field guides, butterfly records are generalized into shaded shapes to show the range of the animal or plant across large areas, such as a whole state or country. Shaded range maps, abstracted from the actual records, are handy for gaining a quick impression of a species’ whereabouts on the land. Invariably, however, they give an exaggerated impression of its occurrence, since large areas of unsuitable habitat intersperse the sites of actual presence. Shaded range maps can be hand-drawn at a scale almost as elegantly detailed as point maps, or as crudely general as the shaded whole-county maps some books use. Counties are handy units for recording occurrence but can be misleading, as when a dot in one end or corner of a long or large county suggests that the organism is generally distributed there.


Other books, such as Butterflies of British Columbia (Guppy and Shepard 2001), map the point location of each record. Such maps are more accurate than shaded range maps because they show the actual spot where a butterfly was observed or collected. These “dot maps,” as they are often called, have the virtue of denoting specific episodes of occurrence; if there are many records, patterns emerge that help characterize habitat and range, as well as hotspots—areas with high densities of individuals or species. A single point situated away from the main cluster of points might indicate a stray from its normal range, pinpoint a disjunct population, or identify an area that is under-sampled and should be surveyed to determine whether the butterfly is more widespread than thought. Issues with mapping point locations include loss of detail at large scales, and the difficulty of mapping records (especially historic ones) that lack precise location information. And the absence of a dot, due to collector bias or bad weather, may wrongly suggest absence. Absence of evidence never equals evidence of absence.


To use records without precise data, and to reduce errors made when drawing generalized range maps, many biologists use a standard grid to map records. In Great Britain, butterfly mappers employ the UTM grid of ten-kilometer squares to survey and map species’ locations, while many lepidopterists in the United States traditionally used the township, range, and section (T/R/S) method on which the Public Land Survey System (PLSS) is based to record their field data. The PLSS, used in much of the United States, involves a grid of six-mile-square townships, numbered north-south and east-west, based on regional meridians of longitude and circles of latitude. Townships are divided into square-mile sections that may be further subdivided, which you may know if you have ever purchased property. One square-mile section equals 640 acres, a quarter section is 160 acres, and a sixteenth (or quarter-quarter) is 40 acres. Positions on the grid are indicated by metal tags on witness trees and posts. This system allows mapping of records that lack specific point locations yet are detailed enough to be assigned to one of its subdivisions. Since the advent of easily acquired personal GPS units, the PLSS is rapidly being supplanted by latitude/longitude coordinates that anyone can generate. Still, facility with T/R/S is a valuable skill to have, and handy too, as U.S. Forest Service, BLM, and many other maps are based on the PLSS. A GPS addict without his unit is up a creek, but a map-and-grid user will never lose her way.


I was fortunate to study with John Heath, Director of the Biological Records Centre at Monks Wood Experimental Station, and originator of the British Butterfly Recording Scheme, in 1971–72. This experience inspired the Northwest Lepidoptera Survey, managed by the Evergreen Aurelians. Our large legacy database presented a challenge for visual representation. This was solved by John Hinchliff, who meticulously recorded the many thousands of records by hand, and then transferred them dot by dot onto base maps, using the PLSS. These maps were published in his Atlases of Oregon and Washington butterflies (Hinchliff 1994, 1996). The data have been managed subsequently at the Oregon State Arthropod Collection at OSU and the Washington Department of Fish and Wildlife. Additional records are constantly being collected. In order to be useful, each record should be backed by a voucher specimen, a good photograph, and/or unequivocal field notes. To prevent misidentification, sight records are seldom accepted except for obvious species and from experienced observers. Every record must include the name of the recorder, the date, and the locality as specifically described as possible, whether by T/R/S, latitude/longitude, or a clear map description.


Going out to hunt for new distributional records provides a fine excuse for a field trip and a means of contributing to our understanding of butterflies in the region. Each novel locality record constitutes a fresh quantum of scientific knowledge. Recording is also fun. John Heath called it “square bashing,” since the records were recorded by ten-kilometer squares, and he used it to escape the office into the field of a sunny afternoon. Butterfliers vie in friendly fashion to secure new county records, and making a first state record is a thrill for any naturalist. Several of these are ripe for the finding in Cascadia, and a few national records (either for Canada or the lower United States) are possible along our shared borders. Making your mark on the map, you also advance the science.


For this field guide format, we elected to use shaded range maps drawn from John Hinchliff’s dot maps augmented by more recent records. While they are up-to-date as of the 2016 field season, you should not assume that the butterfly will be present in every part of the shaded area! Even so, these maps should allow you to see clearly where a species has been found or might be expected to occur. Start here to ask whether a suspected species is likely to be present where you saw your butterfly. But don’t rule out the possibility of finding a species outside its shaded area, since new records turn up every season. Shaded hemispherical areas on the borders of maps indicate that the species occurs not too far off the map in that direction.


Your careful observations will help us to refine these maps in the future. If you think you have a range extension, backed up by a voucher specimen or good photograph and full data, by all means turn it in (see “Data Banks: Where to Send Your Records” in References and Resources). The importance of accurate, reliable butterfly range maps for conservation purposes should make it abundantly clear why butterfly transfers and releases are ill-advised. Whether for weddings, schools, or other purposes, butterflies should never be released far from their point of origin, unless part of a planned and monitored conservation scheme. Once the trustworthiness of the individual dot on the map has been lost, we will no longer be able to say with any confidence where our butterflies actually occur in nature.



Ecology and Conservation of Cascadian Butterflies



We are fortunate in Cascadia to have a diverse set of ecosystems overlain by a lot of public land. We also suffer from certain conditions inhospitable to butterflies, heavy extractive land uses, and dramatic population growth in some areas. With habitats ranging from sage-steppe grasslands to temperate rainforest, from arctic-alpine highlands to basin deserts, with mid-montane canyons in between; with biogeographic exposure to many mountain ranges; and with penetration by several major river corridors, the Northwest fauna expresses a remarkable degree of diversity. However, the combination of cool, damp conditions near the coast and heavy coniferous forest cover (mostly under industrial management) with location in the far corner of the continent works to depress the total number of species and individuals.


Particularly in western Cascadia, we commonly encounter sunny, flowery, promising conditions, only to find butterflies all but absent. Butterfly-finding in the Maritime Northwest requires persistence and hopefulness. It helps to be able to enjoy few or individual animals fully, in the absence of abundance (see my essay “I, Clodius,” in Pyle 2015b, about being a butterfly lover in the rain world). Jon Pelham refers to the species I study along the maritime edge as “mold butterflies,” and surviving winter molds is indeed one of the major limiting factors for butterfly abundance on the wet West Side.


Good places to seek and find butterflies include open, well-flowered spots such as meadows, fields, and pastures; forest clearings and glades; mud puddles and riverbars; unsprayed roadsides, trails, and powerline rights-of-way; parks, yards, gardens, and nurseries; canyons, mountainsides and summits, and rocky knolls and prominences. Many butterflies seek mates around hilltops, others patrol ravines and sunny swales. Above all, look for the creatures where they find their own sources of livelihood: around larval host plants, adult nectar flowers, sap flows, damp earth, carrion, scat, and fallen fruits. Your own experience will soon begin to suggest the sorts of localities that will reward. Habitat is everything: you’ll learn to expect Greenish Blues (Icaricia saepiolus) in damp meadows, Coral Hairstreaks (Satyrium titus) around cherry scrub, fritillaries and swallowtails at thistles, three species of bright nymphs around stinging nettles, and Dun Skippers (Euphyes vestris) in certain seeps and woodland coves.


More and more, as our own numbers and needs proliferate, we find our favorite places altered beyond pleasure or recognition. This is particularly true in the Seattle-Bellevue and Greater Portland areas: witness the sacrifice of Sara’s Orangetips (Anthocharis sara) for warehouses in the formerly verdant Kent Valley. When near-urban habitats drop out, we lose our opportunities to encounter common species close to home. I call this condition “the extinction of experience” (Pyle 2011). When such losses occur within our “radius of reach” (much smaller for the poor, old, young, or disabled), the opportunity for refreshment from nature flees and alienation sweeps in. Since childhood epiphanies are more often based on face-to-faces with insects than anything else, the loss of “vacant” lots and surprise-filled green space is serious business. Butterfly gardens, parks, and nature reserves take up some of the slack, but nothing substitutes for a patch of “waste ground” close to home, where a child can jar a bee, swing a net, or wonder at a spider’s webworks. Grassy fields where Ochre Ringlets (Coenonympha tullia) can be found in town, such as Portland’s Oaks Bottom, have grown scarce; while Margined Whites (Pieris marginalis) and Clodius Parnassians (Parnassius clodius) have disappeared from our cities’ woodlands.


Urban growth is only one of the ecological challenges faced by Northwest butterflies. Intensive, industrial forestry clearly affects woodland species, especially our few old-growth-dependent types such as Johnson’s Hairstreak (Callophrys johnsoni). Managed woodlands, however, can be friendly to adaptable species such as the Margined White (Pieris marginalis), Echo Azure (Celastrina echo) and several fritillaries, but not when aerially sprayed with herbicides that destroy their cardamines, red osier dogwoods, and violets. Defoliants zealously applied to our roadside verges by state and county agencies ruin much potential habitat. Irrigation of shrub-steppe aridlands, such as occurs wholesale in the vast Columbia Basin Project, has converted immense tracts of rich natural grasslands to crop circles. Many lepidopterists believe that the single greatest impact on butterfly habitats in the intermountain West comes from overgrazing by cattle and sheep. We have all returned to formerly productive sites only to find them devastated by “hooved locusts and mountain maggots,” in John Muir’s colorful terms. Elsewhere, grazing can benefit butterflies, by arresting shrub succession that can overwhelm violets or other host plants. Responsible grazing policy and practices protect the full array of rangeland organisms, from the cow/calf units to the cryptogram layer of lithosol soils and the violets and fritillaries they support, to the ranching families themselves.


Since 1974 (WWB), many new threats to our Lepidoptera heritage have arisen. One of the most alarming among these is the aerial application of the bacterium Bacillus thuringiensis kurstaki (Btk) to combat gypsy moths (Lymantria dispar), spruce budworms (Choristoneura spp.), Douglas-fir tussock moths (Orgyia pseudotsugata), and other lepidopterous competitors for food or fiber. Studies at Oregon State University suggest widespread susceptibility among non-target butterflies and moths to this pathogen, raising the specter of large-scale butterfly barrens on the public and private forestlands and in our cities. Large tracts of our national forests have been sprayed with Btk, along with neighborhoods in Seattle and Salem and even Forest Park in Portland. Guppy and Shepard (2001) have an excellent discussion of this subject. More selective strains of Btk might help reduce mortality.


Exotic plants such as spotted knapweed, yellow star-thistle, and Scotch broom take over many acres of native habitat annually (while providing some nectar service for pollinators: bull thistle and purple loosestrife are favorites for swallowtails, fritillaries, and Monarchs). Certain nonnative plants have become important host plants for butterflies, such as the plantains that Taylor’s Checkerspots (Euphydryas editha taylori) favor. At Mima Mounds, an important DNR state Natural Area Preserve and butterfly habitat in the Puget Prairies south of Olympia, managers fight Scotch broom with fire. But too much burning, too fast, has proved lethal to populations of rare butterfly species. Here and elsewhere, scarce skippers are caught in the crossfire as ecologists seek regimens to suppress brush while not eradicating protected insects on grassland preserves.
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Oregon Silverspots (Speyeria zerene hippolyta)





Three federally listed species of butterflies reside in Cascadia. The Oregon Silverspot (Speyeria zerene hippolyta) dwells in certain salt-spray meadows on the coast, where development, the spread of scrub, and a hostile climate all jeopardize its existence. It is surviving in some Oregon locales through combined efforts of The Nature Conservancy, the U.S. Forest Service, the National Guard, the Oregon and Woodland Park zoos, and others. In southwest Washington, where I rediscovered it in 1975, a series of cool, wet summers and coastal development caused its apparent extinction. Habitat has been acquired and managed, and violets planted for it on the Long Beach Peninsula, however, and reintroduction from Oregon may be a future option.


The endangered Fender’s Blue (Icaricia icarioides fenderi) was named for the late McMinnville lepidopterist Kenny Fender. Long thought to be extinct, it was rediscovered by Paul Hammond and Paul Severns in remnants of Willamette Valley grassland. Listed as federally endangered along with its host plant, Kincaid’s lupine (L. oreganus kincaidii), it has become the subject of intensive ecological studies (e.g., Schultz 1997). And the endangered Taylor’s Checkerspot (Euphydryas editha taylori) is the subject of vigorous management actions at Joint Base Lewis-McChord and other grassland restoration sites on the Puget Prairies and in the Willamette Valley, where it too was thought to be extinct until rediscovered by Andy Warren. Both native paintbrushes and naturalized plantains are propagated for the larvae, the better to ensure their survival. Rearing programs for reintroduction of several of these rare species have been undertaken at zoos and corrective facilities around the region.


The remarkable rediscovery of the Island Marble (Euchloe ausonides insulanus) at San Juan Island National Historic Park by John Fleckenstein in 1998, 90 years after its presumed extinction on Vancouver Island, has led to a robust program of research and conservation measures by state and federal agencies to maintain it. The National Park Service has a challenge on its hands here, since its primary host plants are exotic mustards that had been a target of eradication. Such are the conundrums that can arise when one tries to put the pieces of disturbed ecosystems back together, while saving all the surviving parts.


Butterfly conservation is not the oddity it was in 1967, when I first published on the subject. In recent years Jon Shepard has conducted numerous rare species surveys in British Columbia for the provincial government, and Ann Potter coordinates similar activities for the Washington Department of Fish and Wildlife. Dana Ross, Candace Fallon, and colleagues with the Xerces Society have surveyed many Oregon butterflies of concern. Sadly, though, as willingness to conserve butterflies has grown, so has the need. My survey of Washington butterfly conservation needs highlighted many populations that should be monitored for their ecological status, and a few in more or less urgent need of outright protection efforts (Pyle 1989). The Mardon Skipper (Polites mardon) has been listed as endangered in Washington, and the Golden Hairstreak (Habrodais grunus) and several others are candidates for listing.




[image: Image]


Orson Bennett (“Bug”) Johnson, for whom Johnson’s Hairstreak (Callophrys johnsoni) is named, afield with Maude Parker and Adella Parker Bennett of the Young Naturalists’ Society, Seattle





All these cases of jeopardy relate to habitat issues rather than collecting. Insects reproduce very effectively, and butterfly collectors are both exceedingly inefficient predators and generally responsible in their actions. While it is extremely difficult to make a dent in most mobile insect populations with a net, the bulldozer, the cow, and the plow eradicate whole butterfly colonies in no time (New et al. 1995). The proliferation of insecticides and herbicides threatens our own health as well as that of beneficial insects. Dams inundate riparian habitats along with salmon beds. Introduced parasitic flies and predatory wasps are cause for concern. Global warming will likely affect our alpine, desert, and water-limited butterflies for the worse, even as it enables the expansion of southerly species into our territory.


While much of the story is negative and admonitory, it is good to note some positive signs concerning the impact of agricultural reforms on butterflies. David James’ research on butterfly conservation in vineyards attracted much media and peer attention and showed the possibilities for combining butterfly conservation with habitat restoration for biologically based pest management (James et al. 2012). His and others’ work in the Pacific Northwest is at the forefront of research on the benefits of low input agriculture and butterfly/nature conservation. The Xerces Society, named for the extinct Xerces Blue, has also been tilling these fields of reform. Since 1971, the society, headquartered in Portland, Oregon, has been working internationally to conserve invertebrate habitats and populations, including butterflies.


From the butterfly houses in Victoria and Seattle to Willamette Valley Fender’s Blue reserves to collaborations between zoos, prisons, military bases, and scientists both citizen and university, butterfly stewardship is spreading across Cascadia. Maintaining our fauna and the flora it depends upon will cost a lot of work and attendant frustration, especially as our population burgeons. Even so, I believe that with care, effort, and attention, we should be able to sustain a rich natural butterfly heritage in the region once hopefully called Ecotopia.



Enjoying Butterflies



Traditionally, most people who have purposefully gone forth to enjoy butterflies have done so as collectors. As Morton Elrod wrote in The Butterflies of Montana (1906): “Love for the humble little creatures of the air, love for the beautiful in nature, love for nature itself . . . making him more appreciative, more happy, and more contented, will be the final reward of the young collector.” Butterfly collecting, even in this time of nonconsumptive resource use, has its appropriate place, a subject we will return to. But these days, the relatively small number of collectors must share the butterfly fauna with many new enthusiasts with objectives other than—and sometimes directly opposed to—the taking of specimens and assembly of a collection.


The first book explicitly devoted to spreading the practice of butterfly watching as an outdoor activity in this country was my WWB (1974). Since then, my Handbook for Butterfly Watchers (1992) and other resources have found a receptive public ready to broaden their outdoor repertoire. The North American Butterfly Association (NABA) arose particularly to cater for the growing body of butterfly-watching naturalists. Many birders have shifted to or added butterflies in order to maintain the novelty and discovery that drew them outdoors in the first place, or simply because they have discovered the accessible beauty of butterflies. Now, especially in the East, the number of people pursuing butterflies through binoculars (in Jeff Glassberg’s phrase), or “butterfliers” as they call themselves, has begun to rival that of birders in some localities. As natural history devotees discover the ubiquity, approachability, and ease of acquaintance of our butterfly fauna, not to mention the brilliant riches of foreign locales, they will surely multiply like Cabbage Whites on broccoli.
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Arctic Fritillary (Boloria chariclea) alights and delights





However, watching is far from the only way to take pleasure from butterflies. Indeed, I know blind butterfly lovers who enjoy their smells, touch, and metamorphosis with windowbox rearing chambers. Rearing butterflies from egg or larva through the pupal stage to the flying adult has long been one of the richest experiences available to the young or impressionable, and no elementary or biology classroom should neglect the first-hand lesson of profound metamorphosis—the pixels on a flat screen are no substitute for the glittering scales on a butterfly’s wing. Nor are Painted Lady kits purchased from afar—what kind of a lesson is it for children that butterflies come in a box and may be released willy-nilly, regardless of their natural whereabouts? Industrial Painted Ladies may be better than nothing in the classroom. But it is far more satisfying and instructive to go out yourself to bring back wild larvae (woolly bear caterpillars are great for this). Or cage gravid females with their host plants—nearly all females you catch will be fertile, and they are much easier to find than eggs, larvae, or pupae. Purchasing Monarchs for release is both unethical and illegal unless the source is local and Monarchs naturally breed in the area of release, which leaves out most of western Cascadia. If you wish to tag and release Monarchs to enhance our understanding of the species’ remarkable and poorly grasped migration patterns, work instead with native Monarchs in their usual range, through the Facebook group run by David James of WSU (facebook.com/MonarchButterfliesInThePacificNorthwest). Elsewhere, rear the species at hand, whether swallowtails or handsome orange-and-black Isabella Moths (=woolly bears).


Butterfly gardening means cultivating plants selected to enhance the numbers and variety of butterflies in your own home environment. At the alpha level, this merely involves growing nectar plants for attracting adults. The more satisfying beta level will lead you to include caterpillar host plants, in hopes that your garden will actually provide breeding habitat for visiting species. Several fine books are available on this subject, including the beautiful Gardening for Butterflies (Xerces Society 2016).


A little tolerance for larvae on your plants, a bit of curiosity about who eats what, and a suitable rejection of chemical management around the home will give you a safer, brighter, better understood, and infinitely more interesting setting. You will find that a little effort expended in this direction will reward you with wonderful opportunities for observation and study right in your own yard, and a much more interesting, holistic approach to making a garden. Even your lawn can be butterfly-friendly if you don’t spray or mow too close, supporting Woodland Skippers (Ochlodes sylvanoides) on the west side, or Sandhill Skippers (Polites sabuleti) on the east, and furnishing fine nectar for visitors in clover and dandelion blossoms. My lawn is full of veronica, and to see an Echo Azure (Celastrina echo) visiting its blossoms, blue on blue, subverts the stereotype of lawn-as-barren. I mow to let the hawkbit and dandelions bloom for the skippers and coppers, but not go to seed or crowd out the skippers’ and wood nymphs’ grasses.


A special moment comes when a sought-after or unexpected species shows up. Portland butterfly gardener and habitat consultant Maurita Smyth celebrated when the first Cedar Hairstreak (Callophrys gryneus) arrived in her yard one spring. I will never forget a lunch break during one Fourth of July Butterfly Count when a very rare California Sister (Adelpha californica) appeared on our butterfly bushes in full view of all the participants; or when Echo Azures first turn up at damp wood ash, breaking wet winter’s hold, soon followed by Brown Elfins (Callophrys augustinus) on rhododendrons and Two-banded Checkered Skippers (Pyrgus ruralis) buzzing around volunteer large-leaf avens. Even in wet Wahkiakum County, the native Douglas asters are thronged in late summer with Mylitta Crescents (Phyciodes mylitta) and Woodland Skippers (Ochlodes sylvanoides), and sometimes American Ladies (Vanessa virginiensis) and Pine Whites (Neophasia menapia) come to the Mexican sunflowers.


Butterfly counts, just mentioned, are becoming more popular every year. Charles Remington, Ray Stanford, Jerry Powell, Paul Opler, and other lepidopterists had long urged annual one-day counts. These were begun formally in 1975 by Sarah Anne Hughes as the Xerces Society Fourth of July Butterfly Counts, modeled after the National Audubon Society’s Christmas Bird Counts. Numbering in the hundreds nationwide, the counts are now coordinated by the North American Butterfly Association, and several take place routinely in the Pacific Northwest and northern California (for a location near you, check with naba.org). These activities, in addition to providing a delightful day out for like-minded folk, are beginning to give a meaningful sense of the fluctuations in butterfly numbers year-to-year, while acquainting counters with habitat issues in their vicinities. Taking part in a count is a great way to shorten the learning curve; on our annual Chumstick Mountain count, we know we will have a vigorous day afield while meeting 30 to 60 species.


Another quick way to enhance your knowledge, especially about behavior, is to take pictures of butterflies. Patience, stealth, and great watchfulness are at least as important as fancy equipment and lots of pixels. As the images in this book show, compared to the adequate but simple shots in WWB (and better but still film-based portraits in BOC), we have come a long way with digital butterfly photography. The number of contributors further suggests the growing devotion to this sometimes frustrating, always challenging sport. If you avoid the temptation to stun, chill, or otherwise manipulate the insects, you’ll find the pursuit immerses you in the most careful kind of attention—and that’s what naturalists do: pay attention. An examination of the pictures in this book will reveal the kinds of places pictures may be sought, at flowers, mud puddles, basking spots, rotting fruit, sap, carrion, or scat. By combining careful rearing with acute observation and fine photography, David James and Dave Nunnallee secured the first images of many of our species’ immatures, few of which had been well documented before. Photographs of adult butterflies in the wild are being accepted as data records more and more, alongside voucher specimens. But for images to have such value, they must be accompanied by detailed data (where, when, and who, precisely recorded), and it helps to take several views, especially both dorsal and ventral when possible, to facilitate reliable identification. Some species just cannot be determined beyond doubt without a specimen in hand, but many or most can, given good enough photos with solid information.


Modern photography equipment rapidly changes with advances in small-camera technology in cell phones, smaller and lighter pocket cameras, and increasing affordability of professional-quality digital SLR cameras. All have increased the availability of high-quality photography equipment to the average user. There will always be discussions about Nikon versus Canon, point-and-shoot versus SLR, and any number of camera accessories, but the key is to find a camera that fits your situation. Do you like to hike and don’t want to pack a lot but can’t bear to leave home without a camera? Consider a new smart phone with the latest camera technology, or a lightweight pocket camera with close-up capabilities. Are you a serious photographer or do you aspire to be? Consider investing in a digital SLR camera with changeable lenses and an adjustable, external flash. The greater the resolution you are able to capture, the higher the chance of getting pictures that will be acceptable for publication. Most images in this book, for example, contain at least two megabytes of data.


The key to capturing high-quality images of live butterflies is to have a camera with a lens that allows you to be close enough to the butterfly to produce a detailed shot but that doesn’t require you to be so close that you risk scaring it away. Most serious butterfly photographers use digital SLR cameras such as the Nikon D300, D5000, or D7000 series, or the Canon EOS 5d Mark III and other Canon EOS models. Caitlin uses a Nikon D7100 with a variety of Nikon lenses, primarily an AF-S VR Micro-Nikkor 105mm macro lens, AF-S VR Micro-Nikkor 60mm macro lens, and an AF-S DX Nikkor VR 18-200mm all-purpose zoom lens, usually with the added boost of a Nikon SB-700 Speedlight Flash, which mounts into the shoe above the built-in flash. While not always necessary, using an external flash with adjustable flash options allows for added flexibility and greatly helps reduce unwanted shadows. Rapid-fire repeat shooting helps too, the multiple images yielding one or more that are just right, and sometimes even catching good pictures of butterflies in flight.


The images that follow show the wonderful results that can be obtained by serious hunters with big lenses and the knowledge of how to use them. But it is surprising to see how well casual photographers can do with their cell phones or point-and-shoots. Equipment aside, the most important things are to watch closely, move slowly, and learn to think like a butterfly.


Don’t forget a good, close-focusing pair of small binoculars, a useful tool for all field work. Lepidopterists vary in their habits, preferences, and equipment, and fewer collectors than watchers have adopted field glasses into their kit. But I have considered mine to be a vital part of my body for most of my life, whether watching or catching or both. Turned upside down, binoculars also substitute as another essential item for entomology: the hand lens. Many birding binoculars work all right for butterflies at a bit of a distance. But for near observation, it is necessary to have binoculars that truly focus closely. Several models from most makers are now available that bring subjects into sharp focus anywhere from one to five feet from the watcher. Six- to eight- power magnification and as much light-gathering as possible complete the specs.


The most valuable tool for butterfly study is the good old-fashioned butterfly net. It is also the cheapest and most effective antidote to Nature Deficit Disorder—give a curious kid a net, and watch her go! Good, inexpensive nets may be purchased from BioQuip Company (bioquip.com), or you can make your own from available materials, as kids have done from time immemorial. I have carried a Colorado cottonwood-limb-based net, dubbed Marsha, for more than 40 years.


While most readers will want to enjoy their butterflies alive, some will still prefer collecting as their approach of choice. Many books (e.g., Winter 2001) give the specifics of technique and equipment. Moving slowly and fluidly, gently tracking the quarry before springing catlike with the net, serves the collector as well as the watcher and photographer. Go easier on females than males, especially for rarities, and always keep detailed data (where, when, who) to dignify your prey as scientific specimens rather than mere curios. Be aware that regulations must always be followed (you may not collect in national parks or wildlife refuges, state parks, or Nature Conservancy lands without a permit, but national forests are open to non-commercial collectors, as well as most BLM and DNR lands). Always respect private property as well as those who might be trying to watch or photograph the same insect you hope to net. Report your finds to the Northwest Lepidoptera Survey to be a part of our growing regional data base, and always be ready to cheerfully explain your activity to the curious. Feel free, if the situation warrants, to say that you are collecting moths, wasps, or flies, or studying pollination biology. Illogically, these pursuits are far less likely to incur righteous wrath than “butterfly collecting.”


For those who feel antagonistic toward collectors, we want you to know that butterflies, like other insects, are great reproducers most of the time. It is usually very difficult to do direct damage to an insect population with a hand-held net. Imagine controlling mosquitoes with a fly swatter. Far more damage accrues to beneficial insects through bug zappers, autos, and pesticides than all the collectors of all time could ever account for. Habitat loss, of course, is the great source of mortality, and the records provided by collectors over the years have helped us to pinpoint habitats of significance and patterns of distributional decline or expansion. Making a reference collection remains the speediest, most thorough way to learn the local insects, and the main route through which youngsters gain a serious interest in biology. When you see a butterfly net, be aware that it probably signifies learning rather than an act of willful destruction. Nor must a net necessarily be a lethal implement. I have used catch-and-release techniques for many years to allow students to see the creatures up close, then watch them fly free, unharmed. The only trick in doing this is to employ tweezers (smooth, spade-tipped stamp tongs work best) to gently but firmly grip all four wings, near their base, as you remove the insect from the net to examine it up close. Don’t let it get too hot in direct sunlight, be careful of legs, wings, proboscis, and palpi, and you can have a richly rewarding face-to-face with no harm to the subject. Practice this with larger butterflies first. Afterward, release the butterfly gently on a nearby flower or nose.


Above all, I urge tolerance and mutual understanding among all users of the butterfly resource. For we all use butterflies, even if our interest is purely aesthetic. Butterfly-based recreation has come a long way since 1974 (WWB), as shown by the growth of the butterfly clubs in the region. Butterfly watchers already outnumber collectors and may someday swamp them overall. But it is important to remember that our basic knowledge of butterflies, their ecology, whereabouts, and conservation needs, is based on those who have swung nets in previous years. None of our butterfly references, including this book, would be possible had it not been for the collectors. Until fishing, hunting, and the swatting of mosquitoes are all considered out of bounds in some future Schweitzerian society, the preserving of voucher specimens will remain a useful and legitimate purpose in lepidopterology. Now—when our need to understand biodiversity in order to conserve it is greater than ever—is no time to terminate the scientific sampling of insects, which begins with a kid with a net.


Watchers and catchers, gardeners and photographers, all share a passion for these remarkable animals as living, reproducing, enchanting, and eternally fascinating organisms. We hope you will do the same, and however you choose to approach butterflies, we wish you success in the search.



About Names



Names signify the subdivisions of the animal kingdom our butterflies belong to. Throughout the species accounts, brief descriptions introduce the families, subfamilies, tribes, and major genera of butterflies—in other words, the groups to which they are seen by specialists as being most closely related by descent. Naturalists often find themselves frustrated by changing names of organisms as applied by specialists, and by the lack of agreement among various texts and field guides. In this book we use names in the following manner.


Spelling By zoological convention, family and higher category names are capitalized but not italicized (Pieridae). Genus names are italicized and capitalized (Colias); species epithets are italicized and lower case (eurytheme). English names are in Roman type. We employ the convention of capitalizing all common species names of butterflies (Orange Sulphur), but not group names (sulphur, white); and lower-casing all other animals and plants (except proper nouns) for purposes of ready distinction.


The Linnaean system of binomial nomenclature (genus and species) has been in use for more than 250 years. Like every other organism, each butterfly belongs to a kingdom (Animalia), subkingdom (Invertebrata), phylum (Arthropoda), class (Insecta), order (Lepidoptera), suborder of convenience (Rhopalocera), superfamily (Hesperioidea or Papilionoidea), family, subfamily, tribe, genus (and sometimes subgenus), and species (and often subspecies).


Family We accept the modern concept of six families of butterflies: skippers (Hesperiidae), parnassians and swallowtails (Papilionidae), whites, marbles, and sulphurs (Pieridae), gossamer wings (Lycaenidae), metalmarks (Riodinidae), and brushfoots (Nymphalidae). All six families occur in Cascadia.


Genus and Species We employ the names that best reflect our understanding of relationships, as based on recent revisions, current research, and the studied opinions of Northwest lepidopterists. In this book, we follow Jonathan P. Pelham’s Catalogue of the Butterflies of the United States and Canada, as revised periodically online (butterfliesofamerica.com/US-Can-Cat.htm). When the Catalogue genus or species epithets differ from names used in Pyle (1974, 1981, 2002), Opler (1999), or other standard sources, we give the equivalent names in the Aka section so they may be recognized. For example, Boloria chariclea used to be known as B. titania, what we formerly called Parnassius phoebus in the Northwest is now understood to be P. smintheus, and so on.


Subspecies Because of their number, often poor definition, flux, and limited utility to many users, we are not routinely treating subspecies in this guide; we do, however, mention certain well-known, highly distinctive, threatened, or otherwise notable races or varieties. The photographic images, both from life and specimen plates, seek to show the range of variation expressed by many of the named subspecies.


Common Names There have been two strong efforts to bring order to vernacular butterfly names in North America, first the Xerces Society/Smithsonian common names synonymy (Miller 1992), then the NABA (1995, revised 2001) prescriptive checklist of English names. While uniformity has its merits, imposed uniformity for its own sake can violate both regional color and good sense, as well as personal volition. Generally, the common names we use correspond with the NABA list. But in a few cases, where Northwest usage or other good arguments favor another name, we use it instead, e.g., Western Meadow Fritillary (NABA: Pacific Fritillary). In such cases we give the NABA name in the Aka section. Likewise with the Xerces/Smithsonian names and other traditional (e.g., Alfalfa Butterfly for Orange Sulphur) and common names coined by Scott (1986) or used in any recent texts Cascadians might use. As with longstanding ornithological practice, we seldom give common names for subspecies, unless they have special regional or conservation significance. Very few new common names are introduced in this book. Every name appears in the index. You should easily be able to find any Cascadian butterfly in these pages, regardless of what it might be called in any other source.



Why Names Change



Amateur naturalists love to joke among themselves about the evil machinations of the taxonomists, who get their kicks by changing the scientific names of plants and animals as soon as we have become familiar with them. Some actually seem to believe this is done out of spite for amateurs. In reality, those who describe and revise scientific taxa (named categories of organisms) are as interested in stability as anyone. But they are bound to present the truth as they see it, and this sometimes necessitates changing a well-known or well-loved name.


The main ways this happens for scientific names are these: a) New discoveries: species or subspecies new to science are found, necessitating a new name; this may alter previous arrangements. b) Lumping: taxa previously thought to be separate are judged to be conspecific, thus sinking the younger of the two names. c) Splitting: one species is separated into two or more distinct entities, thus raising subspecies names to specific status. d) Historic adjustments: taxonomic researchers find that an older valid name exists that supersedes an existing epithet, that a current name is a synonym of another, older one, or that an error exists in application, gender, or other condition. Neither random nor arbitrary, these changes are ruled by the International Code of Zoological Nomenclature, overseen by a commission. Such changes may be irritating, but in the long run they help to bring coherence and order to our picture of an exceedingly complex living world that doesn’t easily fit into boxes.


Remember that the history of speciation doesn’t necessarily accommodate a simple system of naming, and there are still no easy ways to determine genetic distance between populations. What makes a species or a subspecies, even a genus or a family, is ultimately a judgment call. Those who make these judgments do so based on the best, most recent data from mitochondrial DNA, allozyme sequences, protein electrophoresis, and other molecular studies; hybridization experiments; and comparison of traits such as genitalia and markings, behavior, ecology, and life history, not to mention hunches, assumptions, and informed guesses drawn from extensive field observation.


Specialists often disagree in their interpretation of data and information. Some practice a “typological” species concept through the application of cladistics, the rigorous testing and portrayal of relationship involving statistical character analysis; others prefer a “biological” species concept, using all available evidence to infer degree of genetic separation. The latter may result in a more “natural” set of species, but the former is more objective. Most specialists actually consider both lines of reasoning. I have had to make judgments, especially where one colleague believes two taxa blend together, and another feels they are genetically separate. In some cases, as with certain checkerspots, both facts may be true in different places, as odd as that may seem. Since nature is dynamic, science imperfect, and inquiry constant and ongoing, there will continue to be changes in the names we use. Unfortunately, we will probably never see a permanent checklist for our butterflies. But that is doubtless preferable to repressing new information in order to maintain a rigid system of names based on artificial or easy distinctions.
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