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Osprey

The publication of Birds of Maine is at once a momentous and bittersweet occasion for those of us privileged to be involved with its production. It is momentous because it represents a culmination of Peter D. Vickery’s lifetime of studying and monitoring the birds of his adopted state, providing an extraordinarily comprehensive view of Maine’s avifauna during a period of dramatic environmental change. It will be a valuable tool for birders, conservationists, and land managers today, and a crucial benchmark for future generations as they track continuing changes to the state’s birdlife. It also serves as a fitting successor to its predecessor and inspiration volume, Ralph Palmer’s 1949 Maine Birds.

It is bittersweet, however, because Peter did not live to see it through to completion. After receiving what was ultimately a terminal cancer diagnosis in 2015, he had the foresight to assemble a team of friends and colleagues, representing some of the best ornithologists in Maine, initially to help him and, eventually, to assume the task of completing his magnum opus, and to recruit Lars Jonsson and Barry Van Dusen to provide their extraordinary art. Following Peter’s death in February 2017, it has been our honor to work as co-managing editors, along with primary co-authors Charles D. Duncan, William J. Sheehan, and Jeffrey V. Wells, to finish the remaining species accounts and introductory chapters. Nonetheless, the vast bulk of this magnificent project represents Peter’s tireless work and scholarship over the course of decades.

As noted, this book builds on the significant work of earlier authors. While taking a broad historical view where appropriate, this book’s primary focus is the current status and distribution of Maine’s 464 species of birds, and the changes in those species during the more than 70 years since Palmer’s book—the last authoritative summary of Maine’s birdlife—was published.

The changes have been considerable—some are exemplary stories of conservation and restoration, such as Bald Eagle, Atlantic Puffin, and Wild Turkey; some reflect the warming of Maine’s winters, such as Tufted Titmouse and Carolina Wren. But for many more species, the picture is grim: steep declines seen in many of Maine’s breeding landbirds are underscored by estimates that North America has lost 3 billion wild birds since 1970 and uncertainty about what the rapid pace of global warming and ocean acidification means for Maine’s terrestrial and marine birds in the years to come.

That is why Birds of Maine comes at an especially critical moment. It is at once a celebration of the splendid tapestry of birdlife that makes this corner of North America such an ornithologically rich place, a baseline against which future changes may be measured, and a call to action on the part of all those who love the birds of Maine, to do whatever we can to safeguard them for the future.

Barbara S. Vickery
Scott Weidensaul

Co-managing Editors
September 2019






In Memoriam
Peter D. Vickery, 1949–2017
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Whimbrels on Downeast blueberry barrens

This book represents the culmination of the life work of, and stands as a testament to, Peter Douglas Vickery of Richmond, Maine, who succumbed to cancer on February 28, 2017, before completing this multi-decadal project.

Peter’s lifelong passion was birds, and they were woven on a daily basis into his adult life and his work. He was well known throughout Maine and farther afield for his knowledge of Maine’s avifauna, and through his research and professional writings, Peter contributed substantially to our knowledge of vulnerable grassland birds from New England to Argentina. He was a wonderful teacher whose enthusiasm for all things avian was disarming and infectious, especially to beginners.

Peter grew up in rural Bucks Co., Pennsylvania, where, with his brother, he explored the woods in search of living things of all kinds, as he did each summer at Camp Dry-Kye in coastal Maine. Peter attended a Quaker school that instilled in him a lifelong commitment to the tenets of nonviolence, and where his awareness of birds was first kindled when he helped his biology teacher band birds. Barbara St. John Vickery, Peter’s high-school sweetheart and wife of 47 years, recalled that her mother noticed Peter’s focus on the birds at their feeder when he first started visiting the St. John family home. When Peter and Barbara were about to embark on a cross-country adventure in the summer of 1971, Barbara’s mother presented Peter with his first pair of binoculars and a field guide. As the couple drove through the West, every time Peter saw what might possibly be a Golden Eagle, he stopped the car and leaped out. Each successive “eagle” turned out to be a red-tail, but Peter never lost hope. The hook had been set.

In 1972 Peter earned a B.A. in literature from Connecticut College, and when he and Barbara then moved to Maine, his passion for birds took off. He became aware of the importance of bird records early on, and over time he felt a deep responsibility to preserve these reports. He made a point of introducing himself to Ralph Palmer, author of the classic Maine Birds. Yet Peter was equally fascinated by, and appreciative of, the knowledge of lay observers such as Mark Libby, a Maine fisherman, and avid birdwatcher. Davis Finch of New Hampshire became Peter’s mentor—first by letter and eventually in person—as they watched, in awe, the August phalarope and gull spectacle of Passamaquoddy Bay in easternmost Maine and chased rarities together. Peter initiated several Breeding Bird Survey routes and eventually became a leader on natural history tours for the Massachusetts Audubon Society, ultimately covering all seven continents. During this period, Peter’s growing reputation in the birding community was tied to being the compiler of the seasonal northeastern compilations of reports for American Birds and author of more than 30 species accounts for the Audubon Society Master Guide to Birding.

In the 1980s, Peter’s growing knowledge of birds, innate curiosity about ecology, and concerns about conservation led him to explore the possibility of graduate research. In particular, he was interested in studying the effects of herbicide use on blueberry barrens and their unique avifauna, most notably Grasshopper Sparrows. Peter met with Malcolm Hunter at the University of Maine to discuss a thesis project, and within a matter of days, he had written an ambitious proposal for a research program that ultimately led to M.S. and Ph.D. degrees, two Switzer Fellowships, and earning the University of Maine’s Outstanding Wildlife Graduate Student Award in 1994. His graduate studies opened the door to a series of grassland ecology and conservation projects that extended from New England to Florida and Argentina, efforts Peter pursued primarily as an avian ecologist for Mass Audubon. Grassland birds were the primary focus of his work, and among his approximately 40 publications were co-editorship of Ecology and Conservation of Grassland Birds of the Western Hemisphere and Grasslands of Northeastern North America: Ecology and Conservation of Native and Agricultural Landscapes, as well as two accounts for The Birds of North America series, Grasshopper Sparrow and Henslow’s Sparrow. Peter’s adjunct professor status at the University of Massachusetts enabled him to advise graduate students, a role he found particularly rewarding.

Peter accumulated information on numerous birding sites while traveling around Maine. In 1978 he authored the Annotated Checklist of Maine Birds, and as his knowledge of the state expanded, he began drafting chapters for a statewide site guide. Unaware of Peter’s efforts, Liz and Jan Pierson were working toward the same goal; when Peter learned of it, he offered—no strings attached—several hundred typed pages of detailed and nearly complete descriptions of birding sites around the state, compiled from his efforts of more than a decade. It was a remarkably generous gesture, and opened the door to a close relationship between the three that continued until Peter’s death. It also ensured the success of the nascent book project, which the trio published in 1996 as A Birder’s Guide to Maine.

Peter worked for Mass Audubon for 23 years, until 2001. Thereafter, he divided his time between biological consulting (with a special focus on the impact of alternative-energy development projects on birds); teaching avian ecology at National Audubon’s Hog Island Camp in Bremen, Maine; and working on this book, intended as the first systematic and thorough study of Maine’s birdlife since Ralph Palmer’s 1949 Maine Birds. Peter considered this effort to be the culmination of his life’s work. When, in autumn 2015, he learned that he had cancer and would be unlikely to complete the book himself, he gathered a team of coauthors to see it through to publication, with Scott Weidensaul and Barbara serving as co-managing editors.

Over the 18 months that he was ill, Peter exhibited a spirit and optimism that both inspired and sustained those who loved him. A week before his death, he was making plans to visit the seabird colony at Matinicus Rock. His love of birds never waned, even when it required a brief nap on the deck during a pelagic trip or a snooze in the car as a friend drove him home.

Peter is survived by his wife of 47 years, Barbara St. John Vickery; by their sons, Gabriel and Simon; and by a large family and a wide circle of friends, colleagues, and students who admired and loved him dearly.

Jan Pierson and Malcolm L. Hunter, Jr.
Adapted from The Auk 134: 929-931.
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1

Introduction

Barbara S. Vickery
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Bicknell’s Thrush

Maine’s birdlife is wonderfully diverse and, in many ways, unique. Seabirds such as Atlantic Puffins and Razorbills breed nowhere else in the U.S. and draw tens of thousands of tourists every summer. Maine’s expansive boreal forests support a rich complement of Neotropical migrant songbirds, including the globally threatened Bicknell’s Thrush, as well as boreal species that come south from Canada to visit in winter. Several southern species now reach their northeastern breeding limit in Maine, among them Louisiana Waterthrush, Orchard Oriole, and Prairie Warbler, all confirmed as breeding in the state only in the last few decades.

Despite this avian richness, there has not been a comprehensive assessment of Maine’s birdlife since 1949 when Ralph Palmer wrote Maine Birds, in which he reported a total of 339 species in the state. In the 70 years since, there have been many changes in species composition and bird distribution in Maine. More than 100 new species have been documented in the state, bringing the total to 464—nearly 70 of these added since the publication of Peter Vickery’s Annotated Checklist of Maine Birds in 1978, and more than a dozen since 2015 alone. Many of these new species were seen just once or twice as accidentals, such as the recent Vermilion Flycatcher or Great Black Hawk that became local celebrities followed in the press. Fully 135 of the bird species documented in Maine are considered so scarce that the Maine Bird Records Committee (ME-BRC) either requires written, photo, or audio documentation for acceptance of records. It is doubtful that so many more birds are straying from their regular ranges now than a century ago. What has changed dramatically, however, is the number of observers equipped with binoculars, cameras, and phones, and the ability to get the word out quickly, ensuring that vagrant species are documented before they disappear. (Technology has played unexpected roles. Consider the second state record of Vermilion Flycatcher, which was spotted in 2018 by an observer in Europe who was watching the Hog Island, Maine, Osprey nest webcam on her computer. She snapped a screenshot to document the bird, which was soon verified by birders on site after she called attention to it.) As the number of birdwatchers has grown, knowledge of the state’s avifauna has increased exponentially, especially with the advent of web-based applications like eBird that amass data from tens of thousands of birders.

In addition to vagrant individual birds, many of the species new to the state list since Palmer’s day are now regular, even breeding in Maine, as their core populations have grown, or their ranges have expanded or shifted. Of Maine’s 285 regularly occurring species, 217 are breeders here. This means at least 30 more species are breeding here than were documented 70 years ago, most having expanded their ranges from the south—some significantly so. Once decidedly southern species such as Tufted Titmouse, Northern Mockingbird, and Northern Cardinal are now found even in Maine’s northernmost towns. Awkwardly graceful and raucous Sandhill Cranes have appeared in marshes of central and southern Maine. A few species, such as Merlin, Common Raven, and Fox Sparrow, have expanded their ranges south. Wild Turkeys were reintroduced and are now more widespread and abundant than at any time since Maine became a state. With the help of new laws and conservation management, populations of Bald Eagles, Peregrine Falcons, and several terns have rebounded after very nearly being extinguished.

Thirty of Maine’s regularly occurring species are found here primarily as winter residents. Those species that neither breed nor winter in the state but occur as regular migrants in spring or fall number 38.


The State of the Birds from Palmer to Present





	 

	From Palmer 1949

	Current as of Oct.1, 2019
ME-BRC






	Confirmed in Maine

	339

	464




	Introduced
(established)

	4
Rock Pigeon, European Starling, Ring-necked Pheasant, House Sparrow

	6
Mute Swan, Mallard, Rock Pigeon, European Starling, House Finch, House Sparrow




	Introduced
(maintained by human aid)

	2
Bobwhite, Red-legged Partridge

	3
Bobwhite, Ring-necked Pheasant, Chukar




	Introduced
(not established)

	5
European Migratory Quail, Gray Partridge, Prairie Chicken, Capercaillie, Black Grouse

	2
Gray Partridge, Monk Parakeet




	Hypothetical

	13

	12
(See Appendix III)




	Extirpated

	4
American Avocet, Black-necked Stilt, American Oystercatcher, Long-billed Curlew

	1
Long-billed Curlew




	Extinct

	5
Labrador Duck, Greater Prairie-Chicken (Heath Hen), Passenger Pigeon, Eskimo Curlew, Great Auk

	5
Same






Table 1: The State of the Birds from Palmer to Present




Maine’s Role in Bird Conservation

Thanks to its extensive forests and comparative lack of development, Maine provides essential habitat for many Neotropical migrants. Maine’s 15 million acres of forest are a substantive portion of the Northern Appalachian/Acadian ecoregion. Because it offers prime habitat for 34 songbird species whose global breeding range is restricted to such northern forest, a large area of Maine’s undeveloped northern forest was identified as a Globally Important Bird Area (IBA) by the National Audubon Society and BirdLife International, the largest such IBA in the U.S. (National Audubon Society 2019b).

Maine is also a critical funnel point in the migratory pathways of many waterfowl, raptors, shorebirds, and songbirds migrating overland between boreal and Arctic Canada and the Maine coast; traveling down the Atlantic Coast or across the ocean to the Caribbean and South America; and even, in the case of Red-necked Phalaropes, to the tropical Pacific Ocean. As one of the most productive ocean basins on the planet, the Gulf of Maine provides vital feeding grounds for seabirds that breed here as well as those that nest in the southern hemisphere but spend their nonbreeding season benefiting from the Gulf of Maine’s summer bounty.

Concerns for Maine Birds

Some birds that were once part of Maine’s environment are now gone forever. While it is too late for the Passenger Pigeon and Great Auk, which were extinct by the time of Palmer’s writing, we hope lessons were learned from the disappearance of these once-abundant species. The extinction of Passenger Pigeons in the early 20th century caught many by surprise because there was no way to track bird populations other than by counting how many were shot. Today, our understanding of avian abundance and distribution in Maine benefits from systematic, continent-wide efforts such as National Audubon’s Christmas Bird Count, begun in 1900, and the U.S. Geological Survey’s Breeding Bird Survey, begun in 1966. Data collected in these surveys allow us to track changes in bird populations in time—one hopes—to forestall catastrophic crashes like those of the past. From these data we know that the abundance of many species has diminished alarmingly in recent decades. The populations of more than a third of Maine’s regularly occurring species are designated either as “of concern” or “at risk” by one measure or another (See Chapter 4 and Appendix 2).

The threats to Maine’s birds and their habitats are changing. Two hundred years ago, seabird nesting islands were plundered by eggers. Just over a century ago, birds such as the Passenger Pigeon were still being hunted for meat and egrets for their feathers for the millinery trade. Fifty years ago, the country awoke to the danger of persistent pesticides like DDT accumulating in the food chain, leaving top predators like Bald Eagles and Peregrine Falcons unable to reproduce successfully. Today, Maine’s birds face threats that are less direct and often less visible. We can take heart in the banning of specific dangerous pesticides (in the U.S. at least); the passage of federal laws like the Migratory Bird Treaty, Endangered Species and Clean Water Acts; and the millions of acres of natural habitat conserved through government and private efforts. However, despite some successes, the overall abundance of birds is declining—in some cases, drastically. Birds are at risk in Maine from the loss and fragmentation of habitat by increasing development, changing forest management practices, the collapse of insect populations, and the decline of forage fish in the ocean. More than half of Maine’s bird species spend part of their lives elsewhere, so they experience additional risks on their migration routes and wintering grounds, which stretch from the high Arctic to the farthest ends of South America. We can see that many species are responding to the warming climate by shifting their ranges northward, but not all will be able to make that adjustment successfully. Nor do we understand what changes they will encounter as their habitats move and alter, as oceans rise and acidify, and as formerly predictable weather patterns fade or intensify. Birds were the iconic emblem for pesticide dangers in Rachel Carson’s Silent Spring. Now they may be important harbingers for climate impacts.

The Genesis of This Book

This book represents the decades-long effort by Peter Vickery to compile and document, in one volume, the accumulated knowledge of Maine birds since Palmer’s 1949 opus. Beginning in 1978 with the publication of his Annotated Checklist, and over the following three decades, Peter tracked down all issues of the 10 Maine-specific ornithological journals and voluminous personal notes from many sources. (See Table 2, “Chronology of Maine Bird Journals,” p. 41. Additional information about sources may be found in the “Introduction to Species Accounts,” p. 75.) Jody Despres created a database of these species records. Peter began drafting species accounts in 2007, enlisting Bill Sheehan as co-author for the waterfowl accounts, given Sheehan’s expertise with that group. When Peter learned that he had terminal cancer in 2015, with the species accounts about three-quarters complete, he assembled a team of highly experienced co-authors, with Scott Weidensaul and Barbara Vickery as managing editors, to carry the work forward. Fortunately, Peter was able to work with the team to flesh out the book’s outline, a proposal for publication, and to secure the splendid artwork from Lars Jonsson and Barry van Dusen that enlivens these pages. After Peter’s death in February 2017, that team ensured that the earlier accounts were brought up to date, wrote the remaining species accounts and chapters, secured review by myriad experts, and saw to the production of the book you now hold.

Plan of the Work

At the heart of the book are the species accounts, which document the abundance, distribution, seasonal arrival and departure dates, and historical trends, often with illustrative anecdotes, of all 464 species that have occurred in the state. To provide context for these accounts, we include several overview chapters. In Chapter 2 we describe Maine’s geography, ecoregions, and bird habitats, as well as the key factors determining the distribution of birds in the state. Chapter 3 summarizes those upon whose shoulders we are standing—the history of ornithological efforts in the state on which our current knowledge is built, and which provide the context for our understanding of changes and trends in Maine’s birdlife. Chapter 4 is an assessment of current status, trends, and conservation progress and needs. Finally, the Introduction to the Species Accounts explains the definitions used and sources for the bird records and range maps. Occasional boxed text and sidebars throughout the book highlight topics relevant to more than one species that the authors found interesting and wished to share.

Birds of Maine was written to be ornithologically authoritative yet also accessible to the more casual reader. We include numerous tables, charts, maps, and sidebars to highlight and amplify key points in the text. To help illustrate the ways in which Maine’s birds are connected to the broader world, we provide a sampling of maps showing the far-ranging and often surprising migration pathways of individual birds fitted with tracking devices.

While the next generations’ naturalists and conservationists will likely turn more often to digital formats for resources like Birds of Maine, today’s bird enthusiasts, educators, libraries, and tourists still value books to hold in the hand, especially ones with exceptional illustrations. Often these are the precursors for the digital versions that may follow (and which we expect will for this volume as well). We recognize that some aspects of this book will be out of date even before it is printed, and we appreciate that digital information can be kept current more easily. As appropriate, we provide locations of relevant online resources throughout the text and especially in the Works Cited.

Birds of Maine is intended as a benchmark for the state of Maine’s birds as of 2018, the final year for which we include comprehensive data. As such, it will serve as a valuable reference for decades to come as our knowledge expands and conditions change. We hope it inspires investigation to fill out our still-incomplete understanding of changing bird distributions and abundances and their causes, advocacy for conservation, and most of all, greater curiosity and deeper appreciation and enjoyment of Maine’s varied birdlife.

 



THOSE WHO GO WHERE THE WIND TAKES THEM


Seeing a bird that is rare for their area quickens a birder’s blood. Typically, this is not a species that is globally rare, like a Whooping Crane or California Condor. Instead, what birders tend to stumble on are species that normally breed or winter in places far from the location where they are spotted.



“Vagrants” are what we birders like to call them.

The origins and explanations for vagrancy, and especially for why a particular species has appeared in a certain place, are often the subject of much debate and conjecture. We do know that during migration, some individuals seem to overshoot their destination, move east instead of west (or vice versa), or migrate in the opposite direction from the one that they should be taking. Birds can also get caught in fast-moving weather systems, including hurricanes, or can be moved off-course during periods of sustained heavy winds. Very occasionally, a bird may follow a fishing vessel or land on a ship, receive food handouts and be transported to an unusual, far-away location.

Maine has had a remarkable flurry of records of vagrant birds in recent years. Perhaps the most famous was the Great Black Hawk—a species normally not found north of Mexico—that moved around southern Maine for a few months in 2018 before settling into an urban park in Portland. Only the second record for the entire U.S., the bird thrilled thousands of birders and ordinary people (even becoming a media superstar) over the several months that it made the park its home before it finally succumbed to cold weather. Other notable recent vagrants included Maine’s first Crested Caracara, Ancient Murrelet, Great Knot, Snowy Plover, Gray-tailed Tattler, Cassin’s Vireo, Fieldfare, Violet-green Swallow, Gray Flycatcher, Roseate Spoonbill, and Western Wood-Pewee. Some vagrant species may not have been firsts but were among very few records for the state. These include species like the Red-billed Tropicbird that has returned to Seal Island for 15 summers, Pink-footed Goose, Slaty-backed Gull, Brown Booby, Brown Pelican, Little Egret, White-faced Ibis, Vermilion Flycatcher, and Fork-tailed Flycatcher.

It is hard to know whether the growing number of vagrant bird records here in Maine reflects a real trend or whether it is tied to the many stresses impacting bird populations, from climate change to loss and degradation of habitat to increases in environmental contaminants. Undoubtedly, these are factors in at least some cases. But we also know that the numbers of birders, as well as their skill level and their tools for identifying birds (including optics and references), has vastly increased in recent decades. Perhaps as important has been the proliferation of small, inexpensive cameras that allow anyone to photograph or video an unknown bird. This, combined with the online community, facilitated through listservs, eBird, and Facebook, as well as educational resources such as online identification guides and automated identification tools like Merlin, has meant that vagrant species can be rapidly identified and their whereabouts quickly shared with other birders. All in all, it is likely that a much higher proportion of vagrants that wind up in Maine are spotted, identified, and reported now than in years past.

JVW
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The Distribution of Birds in Maine
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Northern Hardwoods (©J. Gingerich)

Imagine sailing east along the coast of Maine on a long June day. With a fair wind, two distinct birding highlights could sear the day into your memory.

At dawn, you set sail near Flag Island in eastern Casco Bay, which hosts a breeding colony of Snowy Egrets, a species more typically emblematic of tropical mangrove swamps. By sunset, you reach Eastern Egg Rock in Muscongus Bay, where that icon of the North Atlantic, the Atlantic Puffin, looks quite at home nesting on a rocky, treeless island. This sailing trip exemplifies a dramatic broader phenomenon: even more than many regions, Maine is a biotic crossroads where northern and southern species mix, and where the overall richness of breeding birds is greater than one would expect in an area this size.

Twenty-three southern species reach their northern breeding range limit in Maine, and 26 northern species are at the southern edge of their breeding ranges. Many primarily western breeding species, such as Bonaparte’s Gull, Sandhill Crane, Redhead, and Gadwall, reach or approach their eastern limits in Maine. Similarly, some European vagrants reach Maine, although they are seldom seen to our west. In this chapter, we will review Maine’s geographic and ecological diversity with an eye to exploring the distribution of birds across the state as well as the underlying reasons for this crossroads phenomenon.

Maine’s Geography

Maine is not only the largest state in New England, but it is almost as large as the other five states combined. It spans more latitude than the rest of New England, reaching farther north than any state east of the Great Lakes. Notably, Estcourt Station, at 47° 46′ N on Maine’s northernmost tip, is nearly the same latitude as St. Johns, Newfoundland. Maine is almost 90 percent forested, the most wooded state in the country. It is also blessed with abundant fresh water in five great river systems and innumerable streams, fast and slow; in more than 5,000 natural lakes, notably supporting a nearly statewide nesting loon population; and in more than 5 million acres (2 million ha) of freshwater wetlands comprising forested swamps, bogs, fens, marshes, and floodplains. Because of its many peninsulas, tidal streams, and thousands of islands, Maine’s tidal shoreline is— depending on how it is measured—between 2,500 and 5,000 miles (4,000–8,000 km) long, 10–20 times longer than the straight-line coastal distance between Kittery and Lubec. In fact, Maine’s coastline is the fourth longest in the nation. Coastal landforms range from rocky headlands to barrier beach-and-dune systems. Perhaps most exceptional are the thousands of coastal islands, many of which support important seabird nesting colonies.

Topography and Geology

Maine lies near the northern end of the Appalachian Mountains in the U.S. Its bedrock is dominated by ancient metasedimentary rocks punctuated by granitic plutons particularly evident near Sebago Lake, Mount Katahdin, and Mount Desert Island. As recently as 15,000 years ago, Maine was under ice a mile (1.6 km) thick, the Laurentide Ice Sheet. At that time, Mount Katahdin, currently 5,267 feet tall (1,605 m), was an island in a vast sea of ice. The continental glacier plucked at hilltops, then ground, scoured, and carried boulders, cobbles, and pebbles, scattering them across the landscape. Its meltwater streams concentrated the glacial debris into eskers and outwash plains. As the glacier receded, the sea inundated the land, which had been depressed by the glacier’s weight; marine waters reached north to Bingham in the Kennebec River Valley and Mattawamkeag in the Penobscot River Valley. As the crust rebounded, what had been nearshore ocean bottom became today’s coastal plain, now covered with a smear of marine clay. The diversity of landforms and glacial deposits from these events led to an abundance and variety of drainage patterns and soil types, creating an array of wetlands covering a quarter of the state, four times the wetland acreage of the rest of New England combined.

Climate

Latitude drives much of the climatic variation in the state, and almost inevitably, the farther north one goes the colder, longer, and snowier the winters. Furthermore, in Maine this trend is enhanced because altitude tends to parallel latitude. Notably, Moosehead Lake, 100 miles (160 km) inland, lies at 1,032 feet (315 m) above sea level; much of the land from there to Quebec is above 1,000 feet (300 m).

A third major contributor to Maine’s climatic variation (unlike Vermont, for instance) is the maritime influence, which accentuates Maine’s steep temperate-to-boreal gradient. The Gulf of Maine is slow to warm in spring and slow to cool in autumn. Characteristic fog and sea breezes cool the coastal areas, which are more moderate in temperature in all seasons. These coastal influences are not uniform from Eastport to Kittery, however, because of the Labrador Current, which moves south along the Atlantic Coast of Canada bringing cold water to the Gulf of Maine by way of the Scotia Shelf and the Northeast Channel. Moving in a counterclockwise gyre, it turns north into the Bay of Fundy and then circles back along Maine’s Downeast coast. Its chilly and well-mixed waters make that shoreline cooler and particularly foggy in summer, enveloped in mist twice as many hours, on average, as western Penobscot Bay (Fobes 1946, in McMahon 1990). When the Eastern Coastal Current reaches Penobscot Bay, part of it turns offshore into the Gulf of Maine, making Maine’s southwest coast comparatively warmer and less fog-bound (see Map 6, p. 24). Away from the coast, Maine has a classically continental climate with frigid winters and hot summers.

The climate gradient found in Maine’s three degrees of latitude is spread across 20 degrees of latitude in Europe, a distance about twice the length of California (Jacobson et al. 2009). Overall, the steep climatic gradients and variety of landforms and soils contribute to the remarkable diversity of both forest and wetland types. Naturally, the avifauna reflects this, with northern species such as Atlantic Puffin, Spruce Grouse, Fox Sparrow, and Pine Grosbeak living not far from southern species like Snowy Egrets and Northern Cardinals.

Land Use

Maine’s landscapes, and thus bird distribution, have been strongly shaped by human settlement and past and present land use. At the time of European arrival, Maine was populated by the Wabanaki, who were primarily hunter-gatherers on both land and sea, leaving massive middens of fish, marine mammal and bird bones, and shells in coastal areas. But they also cleared patches of land to grow corn, squash, and beans and may have set fires to enhance wildlife hunting, especially in southern and coastal areas, perpetuating the “park-like” oak and pine forests and savannahs with little understory described by many early European explorers. Native American artifacts have been found at Kennebunk Plains, for instance, and the fertile Saco River intervale in Fryeburg hosted a sizable village of the Abenaki, one branch of the Wabanaki. Downeast, Pineo Ridge was already a fire-maintained savannah dominated by blueberries (Vaccinium angustifolium) when first explored by European surveyors (Winne 1998). However, unlike southern New England and other areas in North America, Maine Native populations were relatively small, even before contact disease epidemics drastically reduced their numbers in the first decades of the 17th century (Mathewson 2011). Therefore, the ecological impacts of their seasonal hunting and gathering lifestyles were less intense and widespread; the composition of the forest Europeans first encountered was very similar to the mix of species found today (Barton et al. 2012).

From the 17th to 19th centuries, much of Maine was cleared for agriculture, and by the late 19th century approximately 25 percent of the state’s forest was lost (Foster et al. 2017). Most clearing occurred in the southern third of the state and in eastern Aroostook County. Starting in the 1860s, many farms were abandoned as families moved west to better agricultural land. Fields gave way to early successional forests; these, in turn, became mature forests. Populations of meadow and young forest species such as Field Sparrow, Brown Thrasher, and Eastern Towhee grew robust. Now in steep decline, both in Maine and nationwide (Sauer et al. 2017), these species are most predictably found today in utility line corridors and pine barrens. The decline and subsequent increase in Pine Warblers likewise reflects these changes in forest cover, although in reverse. More recently, there is a new impact on southern forests. Sprawling suburban development has led to more clearings, roads, and forest edges, putting birds such as Wood Thrush, Eastern Wood-Pewee, and Barred Owl at risk.



[image: Image]

Map 3: Land Use and Land Cover

Generalized land cover classes extracted from the Northeastern Terrestrial Habitat Classification System data reveal the extension of boreal forests into eastern Maine, as well as the extent of agricultural land in Aroostook County. (The Nature Conservancy, Eastern Conservation Science 2015.)



[image: Image]

Hayfields and hedgerows that support such species as Eastern Meadowlarks and American Kestrel are growing scarcer. Aroostook Co. (©Paul Cyr)

On the other hand, many species’ distributions are positively associated with human settlements. Some birds relatively new to Maine, such as the Northern Mockingbird and Northern Cardinal, expanded their distribution northeastward along coastal Route 1 all the way to Lubec and Eastport, and north to Bangor and Old Town, Penobscot County. They do not occur north of there, except in towns of northern Aroostook County where they likely find yards with fruiting shrubs and bird feeders. However, many species commonly associated with human structures and agriculture, such as Brown-headed Cowbirds, European Starlings, and Purple Martins, do not occur in the north woods, even in sites opened by clear-cutting. Others, such as Cliff Swallows, find suitable accommodations nesting under bridges in the far northwest.

Most of northern Maine was never cleared for agriculture and only scarcely settled at its edges. It still holds the largest area of undeveloped land east of the Mississippi. Nevertheless, its forests have undergone profound changes. At about the same time trees were coming back to abandoned farms in southern Maine, the pace of forest harvesting in the rest of the state accelerated. As lumbering increased, there was a shift in focus, from White Pine (Pinus strobus) for lumber to spruce (primarily Picea rubens) for pulpwood, and a dramatic decrease in the average size of trees considered marketable. Another significant change was the end of river log-driving in 1970; this led to the development of an extensive road network across the north woods, making more stands accessible. While the species composition of the current forest has not changed much from the past, the structure has, with a much higher proportion of saplings and polesized timber and only a small fraction of the large sawtimber-sized trees of previous centuries.

These variations of geology, landforms, climate, and land-use history are reflected in the dominant vegetation across the state, from Red Oak (Quercus rubra) and White Pine in the southwest, to mossy boreal forests of spruce and balsam fir (Abies balsamifera) of the north and Downeast, to Aroostook County’s potato country. As these variations determine where birds can find appropriate food and shelter, so too do they define avian distribution.

Species Interactions

The distribution of a given bird species may also be influenced by what other species are present. Are there species competing for the same niche? Are there predators limiting one species’ breeding success?

At least at small spatial scales, bird distribution is affected by such interactions. Consider two classic ornithological studies conducted in Maine: MacArthur’s (1958) study of foraging niche separation in spruce-fir canopy warblers and Morse’s (1971a) on territory occupancy on islands by that same warbler guild. These studies invite speculation about how such interactions might also affect the distributions of species at the scale of geographic ranges. For example, are the southern range limits of Spruce Grouse, Boreal Chickadee, and Canada Jay affected by their southern analog species?

Such questions do not lend themselves to experimentation, but a sort of natural experiment is underway with the resurgence of Bald Eagles in Maine. Recent sharp declines in the distribution and productivity of Ospreys, a key competitor and occasional prey for eagles, are a clear consequence of the rise in eagle populations that could lead to the absence of Ospreys in some regions. Similarly, the breeding-range expansion of Great Cormorants in the 1980s may contract because of increased predation by eagles at cormorant colonies. Other seabirds, notably terns, would probably have experienced a significant range reduction along the coast if not for active management of gull populations. Many gull species, in turn, changed in abundance and shifted their winter foraging distribution away from the interior in response to dump closures.

Naturally, the availability of food is a key determinant of where species are found, and is often strongly correlated with environmental features; e.g., the fish that Belted Kingfishers consume are found in some waterbodies but not all. Sometimes, however, distribution of food species is more subtle and can still shape geographic ranges. For example, the distribution of Spruce Budworm (Choristoneura fumiferana) influences the local and regional distribution of three species in particular, Bay-breasted, Cape May, and Tennessee Warblers (Drever et al. 2018).

The Ecoregions of Maine
(see Biophysical Regions of Maine, p. 12)

Traditionally, descriptions of bird distributions in Maine have referenced counties and we have chosen to do so in our species accounts for two reasons: most historical observations are noted this way, making comparisons easier, and unfamiliar town locations may be more readily understood with reference to the county. Still, seven of Maine’s counties are quite long from north to south, and in the case of Aroostook (the largest county in the eastern U.S.) also from east to west; thus, a given county will encompass different landscapes and bird faunas. While we refer to counties in the species accounts, ecoregions often provide a better system for describing variations in the land and its predictable avian inhabitants.

Ecologists developed geographic classification systems to help describe and explain the distribution of biota across regions. These ecoregions are based on a combined assessment of climate, elevation, landform, bedrock and surficial geology, and soils. Maine’s state agencies and conservation groups have adopted and adapted an ecoregional classification first developed by McMahon (1990) and Keys et al. (1995).

McMahon’s classification matches the range limits of many of Maine’s woody plants and variations in woody species diversity remarkably well. By contrast, patterns of bird diversity and movement are not as closely linked to ecoregions (Boone and Krohn 2001, Wilson et al. 1997, Wilson 2017, Wilson 2018). Nevertheless, ecoregions are often an efficient way to describe where birds occur, and sometimes help explain their distribution patterns. We have adapted the ecoregional classification delineated in Maine’s Wildlife Action Plan (MDIFW 2016a), and currently in use by Maine’s conservation and natural resource agencies and nonprofits, by distinguishing the coastal subsection of the Central region as the Midcoast and simplifying some of the region’s names.

The eight Maine sections used here are linked to four broader ecoregions within which they are nested: the Acadian ecoregion of the Canadian Maritime Provinces; the Northern Appalachian Mountains of New England and the Adirondack Mountains; the broadleaf forests of Lower New England; and the Atlantic Coastal Plain. In the most general terms, the state is characterized by spruce forests with patches of northern hardwoods in the Northwest, Aroostook Hills and Lowlands, Central and Western Mountains, Eastern Lowlands, and Downeast—i.e., “the north woods”; mixed hardwoods in the Central Interior; and oak/pine forests in Southern and Midcoast areas. Note that the “north woods” as used colloquially usually refers to the area that is least developed or populated and mostly in unorganized townships, even though there are sections of those regions with towns and agricultural land, and some parts are in Downeast Maine as opposed to geographic north.
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Map 4: Biophysical Regions of Maine

These eight biophysical regions of Maine reflect differing elevation, geology, latitude, proximity to the coast, and resulting climate, which in turn lead to differing vegetation. Note that the biophysical regions cut across Maine’s 16 counties. (Maine Office of GIS.)



Locations mentioned frequently in the species accounts, shown on the endpaper coastal maps and four regional maps, pp. xviii–xxi, are in bold below. The descriptions are drawn from McMahon (1990) and the State Wildlife Action Plan (MDIFW 2016a).

The Northwest Maine Region lies along the Maine– Quebec border and includes the upper St. John and Allagash River watersheds. Boreal spruce-fir forests, rivers, and wetland ecosystems dominate, interspersed with hardwood hills. The primary land use is forestry; there are few year-round settlements except in the St. John River Valley, where the river forms the border with New Brunswick. This region’s climate is the most continental in Maine, with greater winter snow depths, the coldest recorded winter temperatures, and a remarkably short growing season. Undoubtedly the least ornithologically explored region in Maine, emblematic birds of this and the Aroostook Hills and Lowlands Region include Rusty Blackbird, American Three-toed Woodpecker, Tennessee and Bay-breasted Warblers, Philadelphia Vireo, and Olive-sided Flycatcher. Spruce Grouse, Canada Jays, Boreal Chickadees, and Black-backed Woodpeckers can be found in these regions as well as in the Downeast and Mountain regions.

Northwest Maine is where one is least likely to encounter birds classically associated with human settlement, such as Brown-headed Cowbird, European Starling, Northern Cardinal, and Northern Mockingbird. Oddly, Great Crested Flycatcher is also missing from this region.

The Aroostook Hills and Lowlands Region occupies the northeastern corner of Maine. Like Northwest Maine, it has long winters with cold temperatures that limit open water, but it generally receives less snow than Northwest Maine. With the most alkaline bedrock in Maine, this region’s extensive weakly-calcareous glacial till gives rise to deep, fine-grained loam that provides the basis for a large agricultural sector; this is Maine’s famous potato country and also includes vast, open hayfields. The remainder of the region is in private woodlots used for commercial timber production.
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Spruce-fir stands characteristic of Maine’s boreal forests ring with the songs of Winter Wren, Golden-crowned Kinglet, Black-throated Green Warbler, and Blue-headed Vireo in summer. Deer Isle, Stonington, Hancock Co. (©John Andrew Rice)
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Winter comes early to the Mt. Katahdin tablelands where American Pipits nest in summer. Piscataquis Co. (©Paul Cyr)
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High elevation spruce krummholz is habitat for Bicknell’s Thrush and Blackpoll Warbler. Doubletop Mtn., Piscataquis Co. (©J. Gingerich)


In the northern and western Aroostook Hills, temperate northern hardwoods give way to boreal spruce-fir forests. Because of the calcareous bedrock and northerly climate, this region supports wetland types and rare plants that occur nowhere else in New England. Two rare peatland types, eccentric bogs and patterned raised bogs, reach their western limit in the Aroostook Hills and Lowlands Region. Circumneutral (i.e., slightly alkaline) fens and Northern White Cedar (Thuja occidentalis) swamps are more common here than anywhere else in Maine.

Northwest Maine and the Aroostook Hills and Lowlands regions both provide habitat for all the characteristic boreal warblers. Aroostook Lowlands agricultural areas support breeding American Kestrels and Horned Larks, and wintering Snow Buntings. Two artificial impoundments, Lake Josephine and Christina Reservoir, are notable for their diversity and abundance of waterfowl, including native migrants and rare stragglers from Europe, as well as species that rarely breed in Maine: Northern Shoveler, Gadwall, Redhead, and American Wigeon (see sidebar page 94).

The Central and Western Mountains Region encompasses approximately five million acres (two million ha), just under one-fourth of the state’s total area. It includes the Appalachian Mountains from the White Mountains through Mount Katahdin. The region’s bedrock is a complex mix of igneous rock and highly metamorphosed sedimentary and volcanic rock.

The region’s climate and vegetation follow elevation. Spruce-fir forests line poorly drained valleys and cap the ridges, while northern hardwoods cover mid-slopes. There is extensive subalpine forest between 2,500 ft. (750 m) and the krummholz zone (stunted forest near treeline, generally above 3,500 ft. [1,000 m]). Alpine communities such as dwarf shrub and alpine bog occur on treeless peaks. The Mount Katahdin tableland is the only place in New England where American Pipits nest. This region provides the majority of breeding habitat for Bicknell’s Thrush and Blackpoll Warbler in Maine.

Flowing from the mountains that define the region are the headwaters of Maine’s major rivers—the St. John flowing north, the Penobscot to the east, and the Kennebec and Androscoggin Rivers south. The Central and Western Mountains also hold many of Maine’s largest lakes, including Moosehead. Lake Umbagog straddles the Maine–New Hampshire border, and is the site of Umbagog National Wildlife Refuge, as well as the source of Brewster’s classic account, The Birds of the Lake Umbagog Region of Maine (Griscom 1938), a key historical reference for this area.

The Central Interior Region includes the majority of Kennebec County and portions of seven other counties extending from the foothills of the White Mountains to the lowlands of the lower Penobscot River Valley. Characterized by gently rolling terrain of lower river valleys, land relief increases in the Orland Hills east of the Penobscot River. Although mostly underlain by metamorphic bedrock, there are sizable granitic plutons. There is also calcium-rich bedrock that allows more alkaline wetland types in a few locations. The northwest border of the Central Interior roughly follows the inland extent of the post-glacial marine incursion that filled the lower Androscoggin, Kennebec, and Penobscot River valleys with glaciomarine clays and silts.

The Central Interior Region’s climate is transitional between the moderate conditions along the coast and continental conditions farther inland. Not surprisingly, the forests of the Central Interior Region are similarly transitional from oak, pine, and mixed hardwood in the south to spruce-fir and northern hardwood forests in the north. Northern range limits of at least 60 woody plants and more than 250 herbaceous species concentrate along the inland boundary of the region (McMahon 1990). Red Maple (Acer rubrum) swamps and vernal pools are abundant in the region’s southwest, while peatlands are common farther north and east. An extensive complex of bogs, fens, and stream-shore wetlands of the Sebasticook watershed from Unity northeast through Plymouth holds many wetlands more than 1,000 acres (400 ha) in size, and some exceeding 2,000 acres (800 ha).

This is the region in Maine where one is most likely to find breeding populations of uncommon wetland birds such as Marsh Wren, Black Tern, American Coot, Common Moorhen, Least Bittern, Willow Flycatcher, and Yellow-throated Vireo, as well as Northern Rough-winged Swallow and, more recently, Sandhill Crane.
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One of Maine’s thousands of lakes and ponds that provide critical nesting habitat for Common Loons, Spotted Sandpipers, Common Mergansers, Hooded Mergansers, and Wood Ducks. Baxter State Park, Piscataquis Co. (©Ian Patterson)

The Eastern Lowlands Region lies in interior Maine and extends from the Penobscot River basin eastward to New Brunswick. Soils in this region are generally wet and compact, derived from glaciolacustrine deposits and glaciomarine clays and, in depressions, include organic soils on their way to becoming peat. These soil conditions give rise to some of the largest forested wetlands in the state. The climate here is transitional between the coastal zone and the inland continental climate. As a result, the Eastern Lowlands Region has a greater variety of peatlands than any other region of the state. Ribbed and eccentric bogs (peatlands with distinctive patterns of vegetation and water flow) reach their southern limit in this region. At the same time, many woody species reach the northern limit of their ranges here, such as Silky Dogwood (Cornus amomum), Buttonbush (Cephalanthus occidentalis), Bayberry (Myrica pensylvanica), and Smooth Sumac (Rhus glabra). Although spruce-fir lowlands dominate, there are also oak-pine forests, patches of northern hardwoods, and Red Pine woodlands. This bioregion’s large tracts of commercially managed forest dominated by spruce-fir share most of the boreal bird species characteristic of northern Maine.

Downeast Maine comprises the coastal zone from Ellsworth to Eastport, including Mount Desert Island, Schoodic Peninsula, Great Wass Island, the Bold Coast in Cutler, West Quoddy Head, and Cobscook Bay. Besides the spectacular coastline, the region includes low summits, blueberry barrens, coastal spruce-fir forests, and many of the largest peatlands in Maine, such as the Great Heath. Coastal plateau peatlands, a type that occurs only within the climatic influence of the immediate coast, are restricted to Downeast Maine. Large, undisturbed stream-shore and lakeshore marshes provide habitat for rare wading birds, including Least Bitterns and Yellow Rails, as well as the more common American Bitterns, Soras, and Virginia Rails. Extensive open barrens managed for native lowbush blueberries support Vesper Sparrows and the state’s largest concentration of Upland Sandpipers. Moosehorn National Wildlife Refuge is managed to maximize American Woodcock breeding populations.

Offshore islands provide nesting sites for terns, alcids, and Leach’s Storm-Petrels. With luck, one can spot a Spruce Grouse and a Razorbill on the same walk at Quoddy Head State Park. At the entrance to the Bay of Fundy, the Quoddy region has the greatest tidal amplitude on the Maine coast, often more than 20 feet (6 m), which exposes vast mudflats attracting many migrant shorebirds, notably at Lubec Bar. Extreme tides, maritime climate, and complex bathymetry combine to bring exceptional riches of marine life to the surface and lead to an annual spectacle of thousands of migrant seabirds and hundreds of marine mammals converging to enjoy an end-of-summer feeding frenzy.
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Spruce-fir forests cover much of western, northern, and Downeast Maine, providing habitat for boreal species like Spruce Grouse, Yellow-bellied Flycatcher, Boreal Chickadee, Canada Jay, Black-backed Woodpecker, Swainson’s Thrush, and Magnolia Warbler. View from Number 5 Mtn., T6R7 BKP WKR, Somerset Co. (©Ian Patterson)
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Boreal forests and warblers typical of northern Maine meet the ocean along the Downeast shore. Bold Coast, Cutler, Washington Co. (©Ian Patterson)
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Twenty-foot tides on the Downeast coast create extensive mudflats, critical stopover habitat for migratory shorebirds. Gouldsboro, Hancock Co. (© Mark Berry)
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Rocky headlands and deep coastal waters, the iconic image of the Maine coast, are often inhabited by Common Eiders and Black Guillemots. Monhegan Island. (©Mike Fahay)


The Midcoast and Penobscot Bay Region stretches from Casco Bay to Blue Hill Bay and thus includes the many peninsulas and islands of the Midcoast and outer Penobscot Bay. The peninsulas are formed by highly metamorphosed sedimentary rocks (Osberg et al. 1985), while granitic plutons form many of the islands such as Isleboro, Vinalhaven, and North Haven, as well as the Camden Hills and Blue Hill. Before the land rebounded from the receding glacier’s weight, nearly the entire Midcoast was submerged. When the land rebounded, many valleys emerged, which, as the land subsided again, then became the bays and inlets of today’s coast. Hence, it is often referred to as a drowned coastline. Covered with shallow, excessively drained sandy soils, many of the region’s ridges lend themselves to wild blueberry cultivation. One of these, Clarry Hill, is well known as a prime raptor viewing locality during fall migration.

 


BLUEBERRY BARRENS: A BIRD HABITAT UNIQUE
TO MAINE AND THE CANADIAN MARITIMES


Maine has large expanses of blueberry barrens, areas naturally dominated by wild lowbush blueberries, which are managed to enhance that commercial crop.



These barrens occur where soils are acidic and dry, often associated with glacial outwash. There is evidence that many of these were relatively open pine woodlands, shrublands, or grasslands in precolonial times because of fires set by Native Americans (Winne 1998). There are several barrens in Southern Maine, notably Kennebunk Plains, Wells Barren, and Brunswick Commons, most of which are now in conservation and no longer managed for blueberries. There are dry blueberry ridges in Waldo County in the Midcoast. However, the majority of Maine’s 44,000 acres in blueberry production, and notably the largest in expanse, are in Downeast Maine where they are large enough to be apparent in satellite images.

Although management for blueberries has become more and more intensive (involving herbicides to radically reduce grass and forb cover, removal of rocks to facilitate mechanical harvest, and planting of coniferous trees as windbreaks), such barrens still provide essential habitat for several grassland-nesting birds: Upland Sandpiper, Grasshopper Sparrow, and Vesper Sparrow (see range maps in species accounts). Unlike Eastern Meadowlarks and Bobolinks, these birds do not use hayfields or pastures, but instead require areas with bunching grasses such as Little Bluestem (Schizachyrium scoparium) where there is some bare ground amongst the vegetation. Sandplain grasslands, which provide habitat for a number of rare plants and invertebrates, as well as grassland birds, are one of Maine’s rarest natural communities. Large commercially managed blueberry barrens are critically important for Upland Sandpipers, which are mostly restricted to areas larger than 250 acres (100 ha). Vesper Sparrows likewise are strongly associated with blueberry barrens in Maine, apparently finding enough grass and forb cover to nest along the edges even on barrens treated with herbicides (Weik 1999). In Southern Maine, barrens in conservation, now managed for wildlife rather than commercial blueberry production, also support many Field Sparrows, Prairie Warblers, and Eastern Towhees around their shrubby edges or in fields that have not recently been burned or mown.

Whimbrels have long used the Downeast barrens as a refueling stop on their southward migration; in fact, they were once known locally as “Blueberry Curlews.” Large blueberry growers attempt to dissuade them with cannons, although the number of berries eaten by Whimbrels is a tiny fraction of the crop (J. Paquet, Canadian Wildlife Service, pers. com.). Northern Harriers and American Kestrels are positively associated with large blueberry barrens over other types of open lands (Weik 1999). Short-eared Owls sometimes frequent these sites and one of the few Maine records of Burrowing Owl occurred on a Downeast barren. Clarry Hill, a managed blueberry barren in Midcoast Maine, is a notable hawkwatch site, despite its relatively low elevation, because of its dramatic, unobstructed views.
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OLD SOW WHIRLPOOL


The strong Fundy tides, with the largest amplitude on the Atlantic Coast, combined with the complex underwater topography of the Passamaquoddy Bay region between Maine and New Brunswick, produce the largest whirlpool in the Western Hemisphere, called the Old Sow.



On a rising (flood) tide, water can run as fast as eight knots through Lubec Narrows. When it meets water flowing in the opposite direction around Indian Island, at the western end of Head Harbour Passage, the result is a more horizontal, turbulent, and locally transient phenomenon than the familiar downward bathtub whirlpool. In fact, it involves significant upwelling, responsible for bringing nutrients and marine invertebrates to the surface and providing rich food resources to fish, marine mammals, and birds. Enormous numbers of small gulls feed on this bounty in late summer, including occasional rarities such as Sabine’s, Little, and Black-headed Gulls, amid thousands of Bonaparte’s. Until the mid-1980s, the spectacle was even more staggering as hundreds of thousands of Red-necked Phalaropes also congregated there.
CDD
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Map 5: Old Sow Whirlpool



Vegetation of the Midcoast Region is transitional between cool spruce forests of the Canadian Maritimes and the oak-pine associations of central New England. Maine’s coastal spruce-fir forests reach their southernmost extent near Harpswell. Conversely, several plant species more typical of southwestern Maine reach their easternmost extent in the region, including Shagbark Hickory (Carya ovata), White Oak (Quercus alba), and American Hornbeam (Ostrya virginiana).

This transitional zone exhibits a high level of species diversity. Woody species richness is higher than any other part of the state (McMahon 1990, Krohn et al. 1999). Interestingly, although this is a transition zone between northern and southern species—recall the puffin and the egret—the overall diversity of breeding birds in this region is not greater than elsewhere on the coast (Adamus 1987).

Estuaries of the Kennebec, Sheepscot, and Penobscot Rivers support tidal wetlands ranging from salt marshes to brackish and freshwater wetlands. The Kennebec River estuary, in particular, includes the largest acreage of salt marsh on the coast.
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Throughout Maine, freshwater pond shores are a favorite haunt of Great Blue Herons, as well as Green Herons and Spotted Sandpipers. Kezar Pond outlet, Fryeburg, Oxford Co. (©Maine Natural Areas Program)

Merrymeeting Bay, one of the most expansive freshwater tidal marshes in the eastern U.S., is famous for the concentrations of migrant waterfowl and blackbirds (especially Bobolinks) attracted to its robust Wild Rice (Zizania aquatica) stands, as well as migrant shorebirds and swallows that gather there.

Seawall Beach, Popham Beach State Park, and Reid State Park are outstanding examples of barrier beach and dune systems at their northeastern U.S. range limit. These sites support nesting Piping Plovers and occasionally Least Terns, and in fall migration attract tens of thousands of shorebirds. Saltmarsh Sparrows reach their northeastern breeding limit in the salt marshes behind these barrier beaches.

The Southern Maine Region, including all of York and Cumberland Counties, along with southern Oxford and western Sagadahoc Counties, is the most developed and densely populated area of Maine. Nevertheless, there are still many diverse natural areas critically important to Maine’s birds. Not surprisingly, it is also where at least least 10 species, including Blue-winged Warbler and Orchard Oriole, reach the northern limit of their ranges.

Characterized by oak, pine, and Eastern Hemlock (Tsuga canadensis) forests, the region is less influenced by maritime climate than the central and eastern coast, even along the immediate shore. Its inland locations, such as the Fryeburg area, for example, often have the hottest summer temperatures in the state. The many glacial eskers and moraines create extensive wetland systems and large sand and gravel outwash deposits that provide essential aquifers. The region’s largest river, the Saco, winds through extensive glacial outwash, forming Maine’s largest floodplain system. Some outwash sites harbor fire-prone Pitch Pine (Pinus rigida) barrens and sandplain grasslands, such as Kennebunk Plains and Wells Barren, home to breeding Grasshopper Sparrows, Vesper Sparrows, Upland Sandpipers, and Prairie Warblers.
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Wild Rice beds south of Swan Island in Merrymeeting Bay are important habitat for migrating Bobolinks, swallows, teal, and rails. Perkins Twp., Sagadahoc Co. (©Heather Perry)

Maine’s largest salt marshes also occur in this region, most notably Scarborough Marsh. The southern coast, remarkably straight compared to the Midcoast, has a series of long beaches. A few islands, including Stratton Island, provide heronry sites for southern species, such as Little Blue and Tricolored Herons, Snowy Egret, and Glossy Ibis. Bradbury Mountain, Cumberland County, is the site of the state’s primary spring hawkwatch. Mount Agamenticus in York County, a monadnock in the southern coastal plain, is one of Maine’s long-standing fall hawk migration observation sites.

The Gulf of Maine

The eight ecoregions described above leave off at the ocean’s edge, but the marine realm also has distinct regions. The complex interplay of seafloor topography, wide seasonal variation in water temperature, tidal amplitude, large-scale oceanic currents, and distance from shore shapes the environments that determine seabird distribution just as definitively as the landscape shapes that of terrestrial birds.
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Sandy beach and dunes are a southern coastal Maine habitat important for nesting Piping Plover and Least Tern and, in winter, “Ipswich” Savannah Sparrow. Seawall Beach, Phippsburg, Sagadahoc Co. (©Peter Vickery)

The Gulf of Maine is one of the world’s most productive—and dynamic—marine ecosystems. A semi-enclosed sea, it is a deep basin bounded on the Atlantic side by the shallower Georges and Browns Banks (See Map 6, p. 24). The gulf is nourished by cold water from the Labrador Current and fresh water draining Maine and parts of Nova Scotia, New Brunswick, New Hampshire, and Massachusetts. Surface temperatures average just 2°C (36°F) in winter and 17°C (63°F) in summer, a much wider range than the waters south of Cape Cod (Maine Department of Marine Resources data). Lately it has become one of the fastest-warming waterbodies on Earth (Pershing et al. 2015). It is characterized by large diurnal tidal amplitudes reaching extremes in the Bay of Fundy and creating intense mixing of surface and deeper waters, especially Downeast. Inshore waters lie over a shallow coastal shelf less than 200 ft (60 m) deep and about six nautical miles (11 km) wide. Because of the influence of the Eastern Coastal Current, the surface waters to the east are colder, saltier, and well-mixed, while those of the coastal shelf west of Penobscot Bay are warmer and fresher (See Map 7, p. 29).

Thousands of islands of varying sizes and vegetation cover, from tiny rocks just above the tideline to larger ones covered with spruce-fir forests, dot the inshore. Ospreys, Bald Eagles, Common Eiders, Double-crested Cormorants, and many species of warblers find these islands to be ideal breeding sites. Farther offshore, islands such as Seal Island, Eastern Egg Rock, Mount Desert Rock, Matinicus Rock, and (in waters also claimed by Canada) Machias Seal Island provide nesting habitats that are free from terrestrial predators and closer to pelagic feeding grounds. It is only here that the more southerly Roseate Tern breeds on the same islands as such northerly species as Common Murre, Razorbill, Atlantic Puffin, Black Guillemot, and Arctic Tern, also at the limits of their breeding ranges.

Still farther from shore is the truly pelagic zone with waters as deep as 1,000 ft. (300 m) in its three major basins: Jordan, Wilkinson, and Georges. Ridges, banks, and seamounts such as Cashes Ledge and Jeffreys Bank separate these basins and create upwellings of oxygen- and nutrient-rich cold water that support a robust food chain, providing ideal feeding grounds for whales and seabirds. Here, in the northern summer, austral migrants like Wilson’s Storm-Petrels and Great and Sooty Shearwaters meet their boreal-breeding counterparts, Leach’s Storm-Petrels and Manx Shearwaters, and jaegers ply their kleptoparasitic trade. Summer research ships and tourist cruises focused on whales provide much of the bird distribution information in this offshore zone; we know comparatively little about seabird occurrence in the Gulf of Maine in winter.
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Map 6: Gulf of Maine Bathymetric Features and Currents

The Gulf of Maine, one of the world’s most productive marine ecosystems, is a semi-enclosed deep basin bounded on the Atlantic side by Georges and Browns Banks. Within its offshore pelagic zone, the waters are deepest in its three major basins, Jordan, Wilkinson, and Georges. Seamounts such as Cashes Ledge and Jeffreys Bank create upwellings of oxygen- and nutrient-rich cold water that provide rich feeding grounds for seabirds and whales. (Data: Maine Department of Marine Resources.)
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Map 7: Gulf of Maine Sea-Surface Temperature Gradients

The Labrador Current brings cold water into the Gulf of Maine by way of the Scotia Coastal Shelf and the Northeast Channel. This colder water turns north into the Bay of Fundy where it is pushed to the surface, and then circles back along Maine’s Downeast coast in a counterclockwise gyre. Its chilly and well-mixed surface waters make that shoreline cooler and famously foggy in summer. When the Eastern Coastal Current, running along the Northern Coastal Shelf, reaches Penobscot Bay, part of it turns offshore into the Gulf of Maine so that the surface temperatures of the southern coast are much warmer. (Data: Gulf of Maine Research Institute.)
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Saco Heath, a southern example of a large raised peatland. Saco, York Co. (©Ian Patterson)
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Blueberry barren/sandplain grasslands are a bastion for rare species like Grasshopper Sparrow and Upland Sandpiper. Kennebunk Plains, York Co. (©Patrick Higgins)
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The ranges of Nelson’s and Saltmarsh Sparrows overlap on the extensive salt marshes of southern Maine. Goosefare Brook, Saco, York Co. (©Maine Natural Areas Program).

 



WHO OWNS MACHIAS SEAL ISLAND?


Machias Seal Island (MSI) flies a Canadian flag, its lighthouse is staffed by Canadian Coast Guard light keepers, and in summer, its seabird colony is protected by Canadian Wildlife Service (CWS) personnel. Why then, is it included in a book about Maine’s birds?



Lying nine miles off Cutler, ME, and 12 miles from Grand Manan, NB, the island is integral to our understanding of Gulf of Maine birdlife. Politically, things are more complicated, because the island and surroundings are disputed territory.

The U.S. State Department claims, “Machias Seal Island has been part of the United States since the Definitive Treaty of Peace of 1783 between the United States and Great Britain. Canada has maintained a lighthouse on the island since the mid-19th century and claims that the island has become part of Canada. The United States disputes Canada’s claim. We note that maintenance of a lighthouse for navigational purposes does not by itself entail a manifestation of sovereignty under international law” (USFWS, 2017, pers. com.).

Canada, for its part, points to a section of the same 1783 Treaty of Paris that excludes any island that was ever part of Nova Scotia from those transferred to the newly independent U.S. They note that Machias Seal Island is included in the 1621 Letters Patent issued by King James I establishing the colony of Nova Scotia.

A 1982 letter from the U.S. State Department to the late Captain Barna B. Norton, a colorful Downeaster who ferried birdwatchers to MSI for many years, went further, “[T]he U.S. does not recognize the Canadian claim. Canada has been informed of the U.S. view on many occasions….Canada certainly does not have the authority to impose any restrictions on your use of U.S. territory. You have the right to ignore any regulations that Canada might pretend to set for Machias Seal Island.”

The island was expressly excluded from the mandate of an International Court of Justice (ICJ) chamber established in 1979 to define the maritime boundary of the two nations in the Gulf of Maine. Canadian law professor Donald McRae, a member of the ICJ, said that when the dispute between the two nations arises every few years, “they just simply try to put it aside because I don’t think either side is interested in dealing with it” (Byer and Østhagen 2016).

The fortunate present situation is that MSI is simultaneously a CWS Migratory Bird Sanctuary and part of the Maine Coastal Islands NWR. In effect, both nations agree to disagree about sovereignty while communicating and cooperating for the island’s management and protection.
CDD
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Maine’s Ornithological History

Jody Despres and Jeffrey V. Wells
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Cordelia Stanwood was a pioneer in photographing wild birds, like this female Black-throated Blue Warbler feeding her fledglings. (Stanwood Wildlife Sanctuary)

The Early Years: Studying Birds by Shooting

“The Cormorant, Shape, or Sharke roosts by night upon some Rock that lyes out in the Sea, thither the Indian goes in his Birch-Canow when the Moon shines clear. [Having killed the birds’] watchman, he takes them up as he pleaseth, still wringing off their heads; when he hath slain as many as his Canow can carry, he gives a shout which awakens the Cormorants, who are gone in an instant.”

Such anecdotes are characteristic of the observations of British gentleman-errant John Josselyn, the first known chronicler of Maine’s birdlife. Based in what is now Scarborough during the 1630s and then again in the 1660s, Josselyn spent more than eight years exploring—with conspicuous delight—the natural wonders of provincial Maine and New Hampshire. He left us two volumes on the subject: New England’s Rarities Discovered in Birds, Beasts, Fishes, Serpents, and Plants of that Country (1672) and An Account of Two Voyages to New-England (1674).

Along with a few less prominent passers-through, Josselyn might be considered one of Maine’s first ornithologists. However, his occasional notes on Native American bird lore remind us that a long tradition of careful bird-study (most of it passed from generation to generation through oral history and never written down) existed before the first Europeans brought recorded history to this continent. While both the indigenous peoples and the Europeans were interested in birds as food, the former had deep spiritual connections with many birds. Josselyn, for instance, wrote that the kingbird is a “little black hawke highly prized by the Indians who wear them on their heads, and is accounted of worth sufficient to ransome a Sagamour [chief]; they are so strangely courageous and hardie, that nothing flyeth in the Air that they will not bind with.” Even today a few indigenous bird names are still used commonly, as in the various versions of the name “whiskey jack” or “wiskeejac” for the Canada Jay, a bird that occurs in legends of many native peoples of northern North America.

Josselyn’s contributions were to be the last significant words on Maine ornithology for a long while. Alexander Wilson’s nine-volume American Ornithology (1808–1814) added some new information, but it is not clear whether he personally ever observed birds in Maine. Another bird observer, William D. Williamson, included an annotated list of Maine birds in his History of the State of Maine (1832), but he listed no sources for his information, much of which was inaccurate. Whether Williamson actually birded in Maine is also questionable.

By contrast, in the very year that Williamson’s list was published, John James Audubon did come to study and collect in Maine, seeking new material for his five-volume Ornithological Biography (1831–1839). Perhaps more significant for Maine ornithology than any bird Audubon found here was his acquaintance with young Thomas Lincoln of Dennysville, whom Audubon met while staying with the Lincoln family in the summer of 1832 looking for Spruce Grouse and gathering specimens for use in his paintings of Black Guillemot, Harlequin Duck, Red-necked Phalarope, and Winter Wren. Lincoln accompanied Audubon (who was slowed by a recent stroke) and his son on his expedition to Labrador in 1833. They hired a boat and crew and left from Eastport on 6 June 1833. On 4 July they were exploring around Natashquan (a native Innu name that means something like “place to hunt bears”) on the North Shore of what is now Quebec, when Audubon heard the song of a bird and immediately knew it was a species that he had never seen or heard. He called the young men over immediately to try to procure a specimen. It was Maine’s own young Tom Lincoln who collected the first—a species, ironically enough, that probably nested regularly within a few miles of Lincoln’s Dennysville doorstep. In any case, Audubon graciously named it “Lincoln’s finch” (now Lincoln’s Sparrow). (For more on Audubon’s time in Downeast Maine and his Labrador expedition, see Logan 2016.)

Between 1846 and 1857, another famous naturalist, Henry David Thoreau, made three visits to Maine, exploring Mount Katahdin, Moosehead Lake, the Allagash River, and the East Branch of the Penobscot River. No bird he saw would have made ornithological news then or now; that he found loons in the wilderness is hardly surprising, but his distinction was the wilderness he found in loons and their calls: “. . . a very wild sound, quite in keeping with the place and the circumstances of the traveler and very unlike the sound of a bird . . . Formerly, when lying awake at midnight in these woods, I had listened to hear some words or syllables of [the woods’] language, but it chanced that I listened in vain until I heard the cry of the loon.”

Thoreau’s ornithology was also distinguished in another way: he rarely, if ever, collected birds or their eggs. From the 1700s until at least 1900, collecting was the sine qua non of ornithology. However alien this seems to our own idea of birding, birds were then hunted on so large a scale for market, sport, or decorations that hunting them for science was seldom a matter of conscience. Even after laws regulating bird hunting were on the books, they were largely ignored by those with ornithological interests. William Brewster, who collected birds in western Maine between 1871 and 1909, wrote that even game wardens saw “technical infractions of the law, if committed for some obviously necessary or worthy purpose, might often be ignored with advantage rather than detriment to its general usefulness and efficacy.”

And the scientific need was real. Until “opera glasses” became available in the 1890s, the only optics available were small telescopes. Even if one could get a clear look at a bird, there were no field guides to aid in its identification. Those references that did exist were cumbersome, incomplete, and often inaccurate or contradictory; each might give a different name for the same species. Many species had yet to be described, and the plumages of many more had not been figured out, much less illustrated. Probably the most comprehensive effort to solve early North American bird identification problems through collecting was that conducted by Spencer Fullerton Baird of the Smithsonian Institution. Between 1850 and 1875, Baird maintained a veritable army of collectors throughout the U.S. From 1865 on, he also maintained a summer home in Eastport. His principal source of Maine specimens was the aptly named lumber magnate, George Boardman.

Boardman lived on the banks of the St. Croix River in “Milltown,” sometimes on the American side (Calais) and sometimes on the Canadian side (St. Stephen, New Brunswick). In a field of study noted both then and now for its emphasis on keeping accurate records and lists, Boardman’s tendency not to distinguish his Maine bird observations from those gathered in New Brunswick was a source of headaches to ornithological writers for decades.

A number of local and state bird lists were published between 1860 and 1890. The most comprehensive of these was Everett Smith’s Birds of Maine, with Annotations of Their Comparative Abundance, Dates of Migration, Breeding Habits, etc. which appeared serially in the outdoor sportsman’s magazine Forest and Stream between 1882 and 1883. Although the basis for some unusual records is unclear, the list is generally credible and informative, a great improvement over Williamson’s. And although the record was argued over by many ornithologists since, Smith’s list provides the most plausible record of Boat-tailed Grackle in the state, still considered only hypothetical in Maine.

Ora Willis Knight, who was born in Bangor in 1874 and received a degree in chemistry from Maine State College (now University of Maine) in 1895, was an avid university-trained naturalist, although professionally employed as a chemist and microscopist. He collected specimens of birds, plants, insects, and other animals for the University of Maine and the Smithsonian and contributed many papers and observations to works of the day like Bent’s Life Histories of North American Birds. In 1908, he published Maine’s first comprehensive bird book, Birds of Maine, through a Bangor publishing house. Among other features, Knight’s Birds of Maine included a descriptive key to identification, a county-by-county list of each species’ status, and considerable life history information, the bulk of it gathered in Maine by Knight and his correspondents. Knight corrected and clarified many previously published records and stated the evidence for unusual records of his own.

 



THEODORE ROOSEVELT AND MAINE


Theodore Roosevelt is justly famed as one of the nation’s first and most prominent conservationists, founding the U.S. Forest Service and what became the National Wildlife Refuge system, and helping to create or expand six national parks.



Although Roosevelt is most often associated with the American West, long before he saw the Great Plains, a young Theodore got his first taste of wilderness in northern Maine in the 1860s.

Roosevelt was a lifelong birder, though no such term was used in his day. At the age of eight he began collecting birds for study, as was the practice for serious ornithologists of the day. He became an accomplished young taxidermist, preparing bird skins even while on Roosevelt family trips abroad. In 1878, following his terms at Harvard College, Roosevelt visited Island Falls, camping, fishing, and observing birds in the wilds there. A Common Nighthawk that he collected at Mattawamkeag Lake in late summer 1878 remains in the Smithsonian, along with hundreds of other bird skins he collected through his life. Years later, then-President Roosevelt kept a list of all the birds he saw or heard at the White House, tallying 91 species in his eight years there.

In a 1918 essay titled “My Debt to Maine,” Roosevelt wrote, “I owe a personal debt to Maine because of my association with staunch friends in Aroostook County; an association that helped and benefited me (throughout my life) in more ways than one.” Roosevelt made several trips to Island Falls to stay with the Sewall family, going on hunting trips in the fall with Maine woodsmen and guides Bill Sewall and Wilmot Dow, and once spent three or four weeks on snowshoes with them. He remembers with “qualified joy the ascent, and especially, the descent of Katahdin in moccasins,” having lost one boot crossing Wassataquoik Stream in what is now Katahdin Woods and Waters National Monument. He also recounted “delicious nights in lean-tos by a stream or lake in clear fall weather,” and meals of venison, trout, partridge, and “fish duck.” It is not hard to imagine that these early experiences laid the foundation for Roosevelt’s conservation ethic. Roosevelt stayed in touch with these staunch friends, and when he started a ranch on the Little Missouri in Dakota Territory, he brought the Sewalls and Dows to join him, continuing their shared enjoyment of the natural world on hunting trips. When he was president, he invited them to visit and they “talked over everything, public and private, past and the present. . . , the proper attitude of the United States in external and internal matters. We all of us looked at really important matters . . . from substantially the same viewpoint. Never were there more welcome guests at the White House.” And never was there a birder to visit Maine’s wilds with a more broad-reaching impact on conservation in the U.S.
BSV and WJS
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Theodore Roosevelt got his first taste of wilderness as a young man camping and hunting in northern Maine, returning several times and forging lifelong friendships. (Library of Congress)




His descriptions of discoveries could be delightfully personal—as in his dawning realization that the song he was listening to was not a Wrentit from the sage-covered mesas of southern California, but the first Sedge Wren recorded in the region. Significantly, Knight listed more than 50 active bird observers from around the state who provided data for the book, an indication of the growing popularity of bird study at the time. Among the most significant of the contributors were Manly Hardy, a fur buyer and bird collector from Brewer, and Seguin Island lighthouse keeper Herbert Spinney, who kept careful records of migrant birds attracted to and sometimes killed by striking the lighthouse windows.

Between 1871 and 1909, roughly the same period that Knight was compiling Birds of Maine, William Brewster of Cambridge, Massachusetts, made frequent visits to Lake Umbagog on the Maine/New Hampshire border. A cofounder of the American Ornithologists’ Union (AOU, now the American Ornithological Society, AOS) and member of the Nuttall Ornithological Club, Brewster was a keen observer, a meticulous record-keeper, and a lucid writer. His four-volume study, The Birds of the Lake Umbagog Region of Maine (1924–1938) is at once a definitive regional list and an historical memoir. The species accounts are eminently informative and so vivid that to read them is often as good as being there. In chronicling the birds of the region, Brewster also chronicled the people who hunted them. The reader learns how birds avoided hunters, how hunters stalked birds, which species were considered edible and which not. There is even a recipe for turning the normally unpalatable Black Scoter into a gourmet delight.

The Advent of the Bird Conservation Movement

But the times were changing. Brewster did his fieldwork during the heyday of bird hunting, and by the time he finished, several species had been shot into scarcity, and the Passenger Pigeon had disappeared altogether. Such declines were not limited to Umbagog, nor to Maine. In the 1840s, it became fashionable to use egret plumes to decorate women’s hats. In the 1880s, the fashion broadened to include the feathers from a host of other species, including gulls and terns, and to meet this demand, seabird colonies along the Maine coast were ransacked. Growing public concern here and elsewhere finally resulted in, among other things, the formation of what are now the state and national Audubon societies. These groups, in close cooperation with the AOU, worked to promote protective legislation and see to its enforcement. One of the first bird wardens in the U.S. was the lighthouse keeper of Matinicus Rock, William Grant, who agreed to protect the seabirds on the island from hunters in 1900. Although Grant passed away later that year, the AOU hired 11 more wardens in 1901 and helped pass a model bird protection law in Maine that same year.
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William Brewster carried out intensive studies of birds at Lake Umbagog, on the New Hampshire-Maine line, over three decades in the late 19th and early 20th centuries. (The Auk, Jan 1920)

One of the early Maine bird wardens was Arthur H. Norton, who for several years served as a seabird warden, monitoring offshore breeding colonies on behalf of the AOU. In the early 1890s, he began gathering data on Maine birds and filing it systematically on cards—a project he continued as curator of the Portland Society of Natural History (the forerunner of Maine Audubon) from 1905 until his death in 1943. (For a lively account of the dramatic history of that Society and the collections of the Portland Museum of Natural History, see “The Portland Society of Natural History: The Rise and Fall of a Venerable Institution” [Eastman 2006].) Norton’s file cards became the foundation of Maine’s second “state book,” Ralph Palmer’s Maine Birds, published in 1949.

Maine colleges and universities were at the forefront of hiring some of the nation’s top early academic ornithologists. One of the first ornithologists appointed at the University of Maine was Howard L. Mendall. Born in Augusta, Maine, in 1909, Mendall received his undergraduate and graduate degrees in zoology from the University of Maine and then became part of the Maine Cooperative Wildlife Research Unit there in 1937, continuing until his retirement in 1977. Mendall’s many published works include two major life-history studies: The Home-Life and Economic Status of the Double-crested Cormorant (1936) and The Ring-necked Duck in the Northeast (1958). The latter work is still the definitive book on its subject.
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Ralph Palmer in 1955, six years after the publication of his Maine Birds. (University of Maine)

Alfred O. Gross at Brunswick’s Bowdoin College began in 1912 what has continued to be a long tradition of support of ornithological work at that institution. Gross published more than 250 papers and books during his years at Bowdoin, from which he retired in 1953. Among his notable accomplishments was his work attempting to save, and document on film, the last of the Heath Hens on Martha’s Vineyard in the 1920s and 1930s.

One of Gross’s best-known ornithological students was Olin Sewall Pettingill. Born in 1907 in Belgrade, Maine, he spent much of his youth in the state. While at Bowdoin, Pettingill began learning about photography and filmmaking and traveled with Gross to document the last three remaining Heath Hens on Martha’s Vineyard before their extinction a few years later. Pettingill completed a doctorate at Cornell University in 1933 on the American Woodcock under the supervision of another famed ornithologist, Arthur Allen, the founder of the Cornell Lab of Ornithology. Pettingill taught at Carleton College in Minnesota for 17 years and while there wrote an ornithology textbook for use in his own ornithology class. That book, Ornithology in Laboratory and Field, was published and updated in multiple editions over decades and was one of the most widely used ornithology textbooks in North America. Sewall was the pioneer of guides to birding hotspots, writing two 700-page volumes, A Guide to Bird Finding East of the Mississippi and A Guide to Bird Finding West of the Mississippi, in the early 1950s. Pettingill went on to become the director of the Cornell Lab of Ornithology in 1960, where he remained until his retirement in 1973.

The other prominent student of Dr. Gross at Bowdoin was Ralph S. Palmer. Born in Richmond, Maine, in 1914, Palmer began his ornithology training during high school under Gross’ tutelage. Palmer earned his undergraduate degree at the University of Maine, completing an honors thesis on the mammals of Maine that is still cited today, and the precursor of his popular The Mammal Guide: Mammals of North America North of Mexico. He went on to complete his Ph.D. from Cornell University on the breeding ecology of Common Terns. Palmer received the William Brewster Memorial Medal, the AOU’s most prestigious award, for writing and editing the Handbook of North American Birds series, which sadly was not completed past the raptors. His state book, Maine Birds, is a model of extraordinary scholarship and organization. The bibliography contains more than a thousand references, providing information that Palmer critically evaluated and wove into a very readable text that has been the foundation of the understanding of the distribution and status of birds in Maine ever since. Many of the anecdotal remarks he included are so evocative that they have been quoted liberally in this volume.

 



CORDELIA STANWOOD AND OTHER BIRD WOMEN OF MAINE


The study of birds in Maine owes a great deal to the contributions of its female ornithologists. Unfairly excluded from the scientific community until the latter half of the 20th century, these women persisted in providing invaluable observations on breeding, migration, and vagrancy, carving out places of respect in the ornithological community.



In 1914, Florence Buzzell of Bangor, with a group of 12 other women, founded Maine’s first club for “the care and protection of our wild birds.” They included Carrie Ella Miller, whose love of birds and birdsong led her to write Birds of Lewiston-Auburn and Vicinity in 1918. Genevieve Webb, who became a trustee for the Maine chapter of The Nature Conservancy (TNC), by 1946 had recorded more than 200 species near her Ocean Park home. But most notable of Maine’s early female ornithologists was Cordelia Stanwood of Ellsworth, Maine’s self-described “Watcher in the Woods,” who perhaps best exemplifies the intelligence, enthusiasm, discipline, and contributions to Maine ornithology of these great women.

When an emotional breakdown returned her to her childhood home after 18 years of teaching schoolchildren in Massachusetts and New York, Stanwood turned to the outside world for a source of distraction and solace. Enchanted by the Eastern Bluebirds and Black-capped Chickadees around her homestead, she uncovered a deep fascination with the natural world. Stanwood’s keen mind and appetite for observation kept her out of doors, wandering her family’s land. She spent her days, dawn to dusk, waiting, watching, journaling, and investigating. In particular, she developed a talent for finding nesting birds. Between 1905 and 1908, she reportedly found 100 different nests on her family’s small property alone. Through careful observation and record-keeping she became a respected voice on the breeding habits of birds at a time when bird behavior was a relatively unexplored field. She corresponded with a number of prominent ornithologists, who encouraged her to submit her findings to journals such as the Wilson Bulletin and the Auk where they were well received. When Arthur Cleveland Bent began work on his great Life Histories of North American Birds, he sent letters to Stanwood asking her to contribute multiple chapters. Her flexible writing style could encompass both the personal and the scientific.

Stanwood often used a camera in the field and would supplement her articles with photographs she had taken. Waiting for days in a homemade canvas blind, she provided photographs of bird life and behavior that had stunning clarity and composition—no easy feat, given the technical limitations of cameras at the time.
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Cordelia J. Stanwood, the most prominent of Maine’s early female ornithologists. (Stanwood Wildlife Sanctuary)

Though often misunderstood by her neighbors, Stanwood’s contributions to the world of ornithology were recognized by the wider world. Three years after her death in 1958, her work received a citation from the U.S. Department of the Interior, which acknowledged “the faithful service of Miss Cordelia Stanwood in reporting, for use in scientific investigations, observations on the distribution, migration, and abundance of North American birds.” Her family’s home is still maintained by the Birdsacre–Stanwood Wildlife Center and is open to the public.
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Following service in World War II, Palmer was appointed as a senior scientist of the New York State Museum and State Science Service, where he worked for 27 years. He then served as a research associate of the Smithsonian Institution for five years. In 1981, Palmer was appointed as a faculty associate in zoology and forest resources at the University of Maine at Orono and he lived the rest of his life in Tenants Harbor, Knox County, Maine, in a house he built with the help of two sons. Among the distinctive features of this house was the climate-controlled basement that housed his enormous personal library. Palmer left his reprint collection, which apparently measured 178 linear feet, to University of Maine’s Fogler Library, along with several collections of rare books on Maine woods, indigenous peoples, and early explorations.

Succeeding Alfred Gross in 1953 as the ornithologist at Bowdoin College was Charles E. “Chuck” Huntington, who served in that position until his retirement in 1986. Huntington’s research focused on the life history of Leach’s Storm-Petrels, studying them at the Bowdoin Scientific Station on Kent Island, New Brunswick, for decades and becoming the world authority on the species. Hundreds of students were taught, inspired, and mentored by Huntington over his many years at Bowdoin. Similarly, William Drury, a noted seabird biologist and ecologist who became the ornithologist at the newly founded College of the Atlantic in Bar Harbor in 1976, trained many undergraduates in bird ecology and continued his research and management work on seabirds of Maine islands over the 16 years he held that position.

Well-known ornithologist and author of Birds of the West Indies, James Bond (whose name was appropriated by Ian Fleming for the character in his famous spy novels) had a strong connection to Maine. As a child he began visiting Mount Desert Island with his uncle, Carroll Sargent Tyson, a well-known artist whose series of 20 bird paintings was packaged together as The Birds of Mount Desert Island in the 1930s. Apparently it was his summers in Maine that inspired Bond to become an ornithologist. Bond co-authored with his uncle and then, later, authored several editions of a small book on the status of the birds of Mount Desert Island before going on to study birds of the West Indies.

A key ornithological figure at Shoals Marine Laboratory on Maine’s Appledore Island was Arthur Borror, a University of New Hampshire (UNH) professor, 1961–1995. Borror not only taught thousands of UNH students about birds and ecology but also taught at the Shoals Marine Lab, run jointly by UNH and Cornell University. He supported and encouraged many generations of students to establish field studies of birds on Appledore and nearby islands and published several editions of Breeding Birds of the Isles of Shoals.

A lesser-known Maine ornithologist was Margaret Hundley, who received an M.A. degree from the University of Maine and called Stonington on the Deer Isle peninsula her home until her death in 1996 at age 93. Hundley was an accomplished field ornithologist and held staff positions over her lifetime with the Florida Audubon Society and the Cornell Lab of Ornithology. She contributed more than 150 articles to academic and popular bird publications and in 1998 published a book, The Birds of Deer Isle, Maine.

Today Maine is blessed with an amazing number of accomplished ornithologists at academic institutions, in state and federal government, with nonprofit and research institutions, and in other capacities or working on their own. Many others come to Maine as summer visitors or to carry out research projects. Their work enriches this book immeasurably.

The Modern Era

Since the publication of Palmer’s Maine Birds, there has been a series of efforts to collect and publish ornithological records in Maine. Several of these were in publications of the Maine Audubon Society, but subsequent periodicals were begun as the need arose (see Table 2, p. 41). From 1961–1969, Maine Audubon president Christopher M. Packard, following very much in Norton’s tradition, collected and curated field cards of observations as submitted by ardent birders. When Packard departed Maine Audubon in 1969 to create the Audubon Naturalist Council, the record-keeping continued, until 1973, with the publication of Maine Nature. Since then, several publications tracking and curating important Maine bird records have been sustained by dedicated Maine birders, all volunteers, as Maine Bird Life and then Maine Bird Notes, arising and ceasing with the time and energies of volunteer compilers.

 



BIRD CLUBS AND SUMMER CAMPS


Knight, Brewster, Stanwood, and their contemporaries often sustained their natural history interests through their involvement in growing numbers of organizations devoted to natural history. Maine has a rich history of bird and nature organizations dating back to the founding of the Portland Museum of Natural History in 1843 and the establishment of what was first called the United Ornithologists of Maine in 1893.



The latter group had its first meeting in 1896 in the old high school in Gardiner, where there was a large group of bird enthusiasts that Knight identified in Birds of Maine as the “Gardiner Branch.” The next year the name was changed to the Maine Ornithological Society.

Bird conservation, education, and ornithological activities were in the heyday of growth during the early decades of the 1900s as the Audubon movement took hold and a variety of other bird and nature clubs became established. The Stanton Bird Club in the Lewiston-Auburn area was established in 1919 and named after Jonathan Stanton, a beloved Bates College Latin and Greek professor who was an avid birdwatcher and bird lover. Another bird club started that year in Augusta, initially known as the Ball Bird Club after Reverend Dwight Ball. The club was renamed the Augusta Nature Club in 1928 and remains under that name today. The Bangor Bird Conservation Club was founded in 1914, the predecessor of what is now known as the Bangor Nature Club. By 1922, Maine also had 51 Junior Audubon Clubs with more than 1,400 youth participants. Six of the 17 Audubon wardens in the U.S. were stationed on Maine nesting seabird islands. Apparently, all of this bird enthusiasm was one of the reasons why then-Governor Percival Baxter set aside 14 April 1922 as Bird Day in Maine.
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Since its founding in 1936 (when this photo was taken), the Hog Island Audubon Camp on Muscongus Bay has attracted bird enthusiasts eager to learn from the nation’s best ornithologists. (Friends of Hog Island)

Remarkably, not only do we still have our original bird and nature clubs in Maine, but we also have the statewide Maine Audubon and seven local Audubon chapters (at least one is more than 70 years old), each with its own local volunteers educating people young and old about birds and nature and advocating for conservation. These organizations have been at the forefront of encouraging and developing both amateur and professional ornithologists in Maine.

Maine is justifiably famous for its many youth summer camps—lodges and cabins on lakes where kids come to swim, canoe, sail, fish, play games, sing songs around a campfire, and generally have fun. But the Maine coast is also home to several camps that are important in the history of ornithology, bird study, and conservation.

Camp Chewonki in Wiscasset, established in 1918 as a private nature-based camp, is now one of the best-known and best-loved environmental education programs in the country. Its most famous ornithological connection came in 1928 when camp founder Clarence Allen found himself without his regular nature counselor. He invited a young man named Roger Tory Peterson to come as the replacement, but Peterson had no way to get there. Legend has it that Peterson sent a telegram to Allen saying that, if Allen wanted him there, he needed to send Peterson $39.50 for a train ticket. Allen took a leap of faith and was glad he did. Peterson worked at the camp over the next five years while painting and writing his now famous Field Guide to the Birds, which catapulted the hobby and sport of birding into a national pastime.

Over in Muscongus Bay near Damariscotta, the Hog Island Audubon Camp has continued to be a mecca for bird and nature enthusiasts (primarily adults) since it was established in 1936. In fact, Peterson also figured prominently there, as he was Hog Island’s first birdlife instructor. Other prominent ornithologists who worked at the camp in those early years included pioneering bird photographers Allan and Helen Cruickshank and Donald Borror, a noted sound recordist from Ohio State University (and father of Appledore Island ornithologist Arthur Borror). In the years since, many of the most well-known figures in bird conservation and ornithology have either been instructors at Hog Island or got their start there as participants or interns. These include Project Puffin founder Steve Kress, Kenn Kaufman, Sara Morris, Scott Weidensaul, and Peter Vickery, among many others.
JVW



Our understanding of the distribution of Maine breeding birds took a critical step forward with the Atlas of the Breeding Birds of Maine 1977–1983. Compiled by Paul Adamus in 1987, and guided by a volunteer committee, it reflects countless thousands of hours of systematic observations contributed by more than 300 participants.

Continuing in the tradition of all-volunteer, unsponsored initiatives, the Maine Bird Records Committee (ME-BRC) was formed in 2005 to maintain an accurate record and historical archive of the state’s birdlife. A nine-member committee was established and, in its first years, the committee produced the first official state bird list, developed a voting protocol, established a system for records circulation and retention, rotating terms, and methods for nomination of members to the committee. MEBRC continues to curate records of unusual bird sightings and maintain an up-to-date official list of bird species that have occurred in the state. It has also become a key online repository of documentation, a photo archive, and a point of access for Maine ornithological publications.

Just as the tradition of identifying birds by shooting them and examining specimens in hand gave way to observation with field guides and increasingly sophisticated optical equipment, the documentation and dissemination of bird records has undergone a comparable paradigm shift with the advent of eBird. This web-based platform, a joint project of the National Audubon Society and the Cornell Lab of Ornithology, started as a way for birders to track their own sightings through standardized checklists, share them with others, and gain access to what others were seeing. From there, it has evolved into one of the world’s largest biodiversity-related citizen science projects, with more than 100 million bird sightings contributed each year by eBirders around the world. eBird does not, by itself, provide information on population sizes or breeding status; other forms of systematic observation like the Breeding Bird Survey, Christmas Bird Count, and hawkwatches are still essential. But the eBird platform is a critical tool for collecting and making available large volumes of distributional data and is the perfect site for data entry and access for the second Maine Bird Atlas effort, underway during publication of this volume. While there is no substitute for careful observations of bird behavior and habitat, as exemplified by the Maine field ornithologists of the past century, they would have found modern eBird an indispensable treasure trove.

 


BANDING ON APPLEDORE ISLAND


The Appledore Island Migration Station (AIMS), Maine’s longest continuously running banding station, was founded in the 1970s.



It expanded into full-season fall migration monitoring in 1981, and the same for spring migration in 1990. As a long-term, constant-effort mist-netting site, the banding station has a goal of providing high-quality research that will increase the understanding of the ecology of migrant birds and improve conservation efforts on their behalf. Since 1981, the research crew has banded more than 130,000 birds on the island.

AIMS initially focused on the migration timing and stopover ecology of Nearctic-Neotropical migrants. Among the early results from the station was documentation of major differences in the stopover ecology of migrants between spring and fall migration. On Appledore, birds were more likely to be recaptured at least one day after initial capture, stay for more days, and gain more weight during fall migration than during spring migration. The station demonstrated that birds that lost mass in an experimental study had an increased likelihood of recapture in the fall, further supporting the importance of stopover sites for foraging and weight gain by migrants. Additionally, in a study of departure decisions by migrants in the spring, lean birds were more likely to remain on the island while fatter birds were more likely to initiate migratory flight.

Beyond its initial work, AIMS has contributed to a number of other studies related to migration and migratory birds. Because the station has been in operation for almost four decades, Appledore’s capture data have been used to investigate changes in the timing of migration across years, showing that spring migration is becoming earlier in Maine. In a study that compared the Appledore results to those obtained on Star Island, just a mile away, species distributions and stopover ecology varied between the two islands, reflecting differences in vegetation (Appledore has higher, denser vegetation, while Star’s vegetation is lower, and the island has more open areas). Interestingly, despite more than 10,000 birds banded in that particular study, only 42 were found to have moved between the islands, suggesting strong habitat selection at the end of migratory flights. Studies of the effects of a residential wind turbine on birds found limited mortality among songbirds and seabirds and behavioral avoidance of the turbine by birds in the area. In conjunction with researchers at the Maine Medical Center, AIMS has also shown that birds have contributed to the expansion of Lyme disease by moving ticks that carry the disease-causing bacteria from other locations.

As part of its normal operation, the station has also captured (and thus documented) a number of rare species in Maine, including Chuck-will’s-widows, Painted Buntings, Summer Tanagers, and Cerulean Warblers. The AIMS research team continues to work on projects that further our knowledge of migration and that find additional uses for the dataset it has amassed.
Sara Morris



 





	Chronology of Maine Bird Record Publications



	 
	(In addition to Knight 1908; Brewster, 1924, 1925, 1937, and Griscom 1938; Palmer 1949; Adamus 1987)


	1899–1911
	Journal of Maine Ornithological Society (JMOS), vols. 1–13*.


	1921–1930
	The Maine Naturalist (TMN), vols. 1–10.


	1945–1955
	Bulletin of Maine Audubon Society (BMAS), vols. 1–11, ed. by C. Packard.


	1956–1961
	Maine Field Observer (MFO), formerly BMAS, vols. 1–6, ed. by C. Packard.


	1956–1963
	records published in Maine Field Naturalist (MFN), vols. 12–17(1, 2), 18(1–12), 19(1–8), 20(1); the latter, published in Jan 1964, covered bird records of Dec 1963.


	1964
	No bird records for this year were published in Maine journals.


	1965
	Jun–Nov records in MFN vol. 21(1-6); Jan–May and Dec 1965 records not published.


	1966
	Jan–Jul records in MFN 22(1–8); Aug–Oct records not published; Nov–Dec 1966 records in NMAS, see below. (1968–1971 MFN continued, but vols. 24–27 no longer included bird notes.)


	Nov 1966–Dec 1969
	Newsletter of Maine Audubon Society (NMAS), ed. by C. Packard.


	Jul 1969–Aug 1973
	Maine Nature (MN); published by C. Packard as part of newly created Audubon Naturalist Council, after Packard’s departure from Maine Audubon Society.
(It appears that the first issue of MN was Jul 1969 [vol. 1(1)], which probably had Jun 1969 records that were possibly also included in NMAS. Jul 1969 bird records appeared in the second issue of MN [MN vol. 1(2)].)


	1972–present
	Guillemot has a continuous run. This publication has been the single-handed effort of Bill Townsend (W.C. Townsend) as a publication of the Sorrento Scientific Society, covering everything from astronomy to insects, herptiles, mammals, and birds. Its coverage is skewed to the Downeast part of Maine, whereas all others listed here are statewide.


	1973–1974
	No Maine publication that documented bird records other than Guillemot.


	Jan 1975–Jan 1981
	Maine Audubon News (MAN) included a Field Notes page for at least the first several years.


	1978–Dec 1978
	Only records appeared in Maine Bird Life (MBL, aka Maine Birdlife).


	1979–May 1985
	Maine Bird Life (MBL)*.


	Jun 1985–Feb 1987
	No records other than those in Guillemot.


	Mar 1987–Mar 2000
	Maine Bird Notes (MBN)*. Last issue, 11(1).
There are also Maine Audubon Society Field Cards (MASFC) from 1951, 1955, 1957–1961, 1963–1967, and 1969–1972.





 



	Chronology of Regional and National Publications



	1945–1968
	Records of New England Birds (RNEB), vols. 1–24.


	1950–1970
	Audubon Field Notes (AFN), vols. 1–24.


	1971–1994
	American Birds (AB, incorporating AFN and continuing volume numbers).


	1994–1999
	Field Notes (FN, incorporating AB).


	1999–present
	North American Birds (NAB, incorporating Field Notes).


	2007–2018
	Reports of the Maine Bird Records Committee began appearing in Bird Observer in 2007 with the first report (Bird Observer 35[3]: 155–158) and continuing at least through 2018 with the 7th report.


	 
	*Journal of Maine Ornithological Society, Maine Bird Notes, and many issues of Maine Bird Life are available on ME-BRC website.
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The Current Status and Conservation Needs of Maine Birds

Jeffrey V. Wells, Barbara S. Vickery, and Charles D. Duncan
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Great Auk

Anyone in tune with the natural world knows that change is a constant, and that is certainly true for birds. But it is also true that, because change usually occurs slowly, we humans rarely notice it on a year-to-year basis, even when the cumulative effects are dramatic, and in many cases disturbing.

Imagine, for a moment, that we could scoop up the 36-year-old Ralph Palmer, who had just published his magisterial Maine Birds in 1949, and drop him into the second decade of the 21st century in his home state of Maine. He would recognize the bird fauna, of course. By far the majority of birds he would see would be familiar, whether Broad-winged Hawks overhead, Hermit Thrushes singing from the forest, or Black-capped Chickadees at his feeder. But doubtless he would be astounded by some of the changes in Maine’s birdlife—by flocks of Wild Turkeys foraging along roadsides and in backyards, for example; this was a species that in his youth wasn’t found north of Pennsylvania and was rare even there. He’d be surprised to hear Carolina Wrens and Tufted Titmice singing abundantly throughout southern Maine, stunned at the prospect of Northern Cardinals as far north as Aroostook County. He would find that Turkey Vultures and Red-bellied Woodpeckers had pushed north; Fox Sparrows, Common Ravens, and Merlins had colonized southward; while Rusty Blackbirds, Bank Swallows, and Evening Grosbeaks had disappeared from much of their former ranges in the state.

He might see Bald Eagles along every major waterway and shoreline in Maine without realizing that, like Peregrine Falcons and Ospreys, their abundance belies their near-disappearance decades earlier, or their subsequent recovery thanks to a hard-fought conservation battle to ban DDT. And he would certainly be amazed to learn that the state’s Canada Goose population had increased by a staggering 46,000 percent in the past 50 years—while scraping goose droppings from his shoe, no doubt.

What he might not notice immediately is how many fewer Barn Swallows or Eastern Kingbirds there are, and he would see the Herring and Great Black-backed Gull numbers as normal without realizing that they had exploded and then sharply declined in the interim. Declines can be hard to notice. We might think a less notable warbler influx is just an odd spring, or that the absence of eiders in a familiar cove is perhaps because their food has moved elsewhere this year. And then, after a few years, the diminished abundance and diversity has become, sadly, our new “normal,” an example of the now familiar shifting baseline phenomenon. Over the hundreds of years since the first European colonists arrived on the shores of Maine, its ecosystems (on land and in the ocean) have gone through major changes, as have the ways in which humans use these resources. Since these habitats are what birds depend on for survival, there have been consequences for bird populations. Some species have disappeared from the state; others that vanished or declined have come back. Some have greatly expanded their ranges and abundance or colonized the state for the first time, but many once-common species are declining precipitously or have become rare or local.

In this chapter we summarize these changes, describe successful conservation efforts that ensure that the diversity and abundance of native birds remain part of Maine’s natural legacy, and provide some insight into the future by examining the species that remain at greatest risk. Specifically, we describe significant shifts in distribution and abundance of Maine’s birds; showcase successful conservation initiatives; explain how conservation priorities are determined and highlight species of grave conservation concern, describe the most significant threats facing them; and suggest future conservation needs and opportunities.


Changes in Bird Distribution and Abundance

In the 70 years since Palmer’s book, the distribution and abundance of many of Maine’s birds have changed significantly with altered habitats and land use, a warming climate, and the return of species once decimated by humans (sometimes thanks to focused assistance). Many southern species pushed north with warming winters and more fragmented forest cover. The first Atlas of Breeding Birds of Maine (Adamus 1987) documented 24 new breeding species. Most are southern birds, including five egret, ibis, and heron species. Since then, nine additional breeding species have been documented. Ranges of several southern birds that appeared as nesters in Maine during the first atlas have extended north, including Tufted Titmouse, Northern Cardinal, Northern Mockingbird, House Finch, Carolina Wren, Blue-gray Gnatcatcher, Prairie Warbler, Pine Warbler, and Turkey Vulture. Distributions of Red-bellied Woodpecker, Fish Crow, and Sandhill Crane expanded from their initial, single known breeding locations in Harpswell, Brunswick, and Belgrade, respectively.

Ranges of several boreal species have contracted, including Evening Grosbeaks and Rusty Blackbirds. There are some intriguing exceptions to these general trends. Fox Sparrows were once migrants in Maine, nesting well to the north in Quebec. But since the early 1980s, these sparrows have spread south into Maine’s Western Mountains and parts of New Hampshire and Vermont. Merlins have made dramatically bigger strides. Until 1986, these boreal falcons had not nested in Maine since the early 20th century, and then only rarely. Today, Merlins breed almost statewide and have expanded south along the Appalachian Mountains to West Virginia.

Such distribution shifts are often linked to climate change; there will certainly be more in coming decades. Climate change-related range shifts do not explain, however, the significant declines in abundance of many birds.

Maine once hosted at least four bird species that are now gone forever: Great Auk, Labrador Duck, Passenger Pigeon, and Eskimo Curlew. The latter two species survived in Maine into the 1900s—Maine’s last Passenger Pigeon and Eskimo Curlews were shot on Mount Desert Island in 1904 and on Schoodic Point in 1929, respectively. Happily, there have been no additional extinctions of Maine birds since. Although some species (Loggerhead Shrike, for example) have not been seen in Maine for decades, these represent local extirpations rather than extinction. Extinction is only the most extreme outcome; we are now witnessing alarming declines in abundance across many species. Birders active for more than a few years recognize that there are far fewer birds than there used to be. The 2016 Partners In Flight Landbird Conservation Plan estimated that there are a billion and a half fewer landbirds in North America today than in 1970 (Rosenberg et al. 2016). This represents the staggering loss of almost a third of the roughly five billion breeding birds in the U.S. and Canada (Blancher et al. 2007). A more recent analysis puts the loss at closer to three billion birds (Rosenberg et al. 2019).

The best available breeding bird trend information for most North American landbirds (and some breeding waterbirds and shorebirds), other than raptors, is provided by Breeding Bird Surveys (BBS), a program begun in 1966 and now run by the U.S. Geological Survey. Volunteers carry out a standardized survey protocol annually during the breeding season along hundreds of specific routes across the U.S and Canada. Sophisticated statistical analyses provide the best estimates we have of population trends for breeding birds at continental, national, and regional scales. Of the species in Maine that show a statistically significant increasing or decreasing trend, 27 are increasing. (Seventy-three show no significant trend; see Table 4) In general, habitat generalists, year-round residents, short-distance migrants, and species that have received human interventions are doing well. Canada Goose and Wild Turkey numbers are both examples of dramatic population increases. Northern Cardinals, Tufted Titmice, Red-bellied Woodpeckers and Carolina Wrens are all benefiting from warming winters and suburbanization.

However, 62 species are decreasing, some at alarming rates. Many of these are habitat or foraging specialists, discussed below, and many are long-distance Neotropical migrants. It is good to remember that a declining or increasing trend detected in a species’ Maine population does not necessarily mean that the factors causing that change originated within the state. Limiting factors can operate on breeding and wintering grounds, during migration, or in multiple seasons. Breeding population trends are one signal of change in the environment somewhere within the species’ life cycle, and when declines are evident, they indicate a need to understand the causes and take conservation action.

Given the extent of forest, it is not surprising that populations of many Maine forest-dwelling birds seem to be stable or even increasing, although changes in industrial forestry practices in the north, and development pressure and its attendant fragmentation in the south, are putting pressure on many species. However, 52 percent of the 61 species that the BBS classifies as woodland birds, and which are found on enough BBS routes to determine a trend, are declining. Recent decades have been especially hard on bird communities requiring grasslands and shrublands. Agricultural lands in Maine peaked in the late 1800s; reversion of farms to forest means less than a quarter of what was fields and meadows remains so today. Much of that, especially pasture and hayfields that birds like Eastern Meadowlarks, Savannah Sparrows, and Bobolinks require, is increasingly lost to urban and suburban development. Four of the six BBS-tracked grassland species are declining. Shrublands—the first step in succession from fields to forest—have also grown scarce in Maine, and 85 percent of BBS-tracked shrubland birds like Brown Thrasher, Indigo Bunting, and Field Sparrow have experienced broad regional and state-level declines.

Aerial insectivores like swallows, swifts, flycatchers, and nightjars have also suffered major setbacks in Maine as well as across their ranges. Purple Martin colonies statewide declined from 40 in the 1990s to just six in 2017, all in Central Interior and Southern Maine. Bank Swallow numbers are now just one-third of one percent of what they were in 1966. Chimney Swift, Eastern Whip-poor-will, five flycatcher species, and three other swallow species also show statistically significant long-term declines in Maine (Sauer et al. 2017).

Fully a quarter of Maine is wetland. Coupled with its thousands of lakes and tens of thousands of miles of rivers and streams, these wetlands mean that Maine remains an important stronghold for many wetland- and waterbirds. State and federal limits on water pollution, the end to immense log drives down rivers, removal of several major dams and many small ones on tributaries, and community sewage treatment facilities all significantly improved Maine’s water quality—benefiting a wide variety of birds, such as Common Loons, Osprey, Bald Eagles, Common Mergansers, Wood Ducks, Great Blue Herons, Belted Kingfishers, and Spotted Sandpipers. However, a severe decline in wetland-associated blackbirds (Common Grackles, Red-winged Blackbirds, and Rusty Blackbirds), as well as Tree Swallows also has occurred. Some wetland birds are difficult to monitor, not lending themselves to tracking by BBS, requiring species-specific surveys; subsequently, we know much less about their status and trends.

Many species that regularly occur in Maine neither breed nor winter here. Breeding far to the north, most shorebirds and many waterfowl winter south of Maine, visiting our shores and wetlands in spring on their way north and during fall migration. Migratory shorebird populations are in deep trouble around the globe. In North America, 19 species of long-distance migrant shorebirds show an average decline of 51 percent since 1975 (Fitzpatrick and Senner 2018). This decline in migrant shorebird flocks has been observed in Maine as well.

Although not all species have benefited equally, past decades have seen clear gains for many of Maine’s seabirds, thanks in part to labor-intensive conservation efforts to restore once-vanished breeding colonies. Nonetheless, warming ocean temperatures and rising acidity—which are altering marine food chains on which birds depend—raise concerns about whether such gains are sustainable. Changes in marine ecology have already eliminated one of the state’s most dramatic migratory spectacles, the gathering of more than two million Red-necked Phalaropes in Passamaquoddy Bay each autumn before the late 1980s (see below in Marine section).

Overall, these declines in Maine’s birds mirror trends at the continental level, which have recently been placed in stark, almost catastrophic perspective. Shortly before this book went to press, scientists in the U.S. and Canada—using sources as varied as the BBS and Christmas Bird Count, decades of data on nocturnal bird migration from NEXRAD weather radar stations and long-term surveys of specialized groups like shorebirds—concluded that three billion birds, nearly a third of North America’s avifauna, had disappeared since 1970. Declines were especially steep among grassland birds, which fell by more than half, and boreal forest species and shorebirds, both down by more than a third. Even generalists like Red-winged Blackbirds, and introduced birds like House Sparrows, suffered huge declines. There were bright spots, however, with waterfowl and wetland birds seeing significant gains, thanks to focused habitat-protection measures—a reminder that even the worst declines can often be reversed with concentrated action (Rosenberg et al. 2019).

What follows is a more detailed look, by habitat type, at how Maine’s birdlife has changed in the past seven decades.

Forest Birds

The majority of Maine’s landbirds rely on some type of woodland at some point in their life cycle. Their abundance and distribution have thus been greatly affected by changes in Maine’s forests. Even though Maine forests have been logged since the 1600s (most multiple times), trees cover an estimated 17 million acres—three-quarters of the state’s total landmass. Vast areas of “the north woods”; i.e., Northwest, Central and Western Mountains, Eastern Lowlands, and Downeast Maine, were never settled or cleared for agriculture. They retain the most ecologically intact forests in the state, despite many years of commercial logging. The pace and scale of this harvesting leaves the state with less than three percent of the landscape in old forest (120 years or older), the age class needed by birds like Cape May and Bay-breasted Warblers and Evening Grosbeaks that require older spruce stands. On the other hand, more than a quarter of the forest is less than 40 years old, beneficial to species like American Redstart that prefer younger deciduous habitat. Current forest management practices in northern Maine have resulted in less closed canopy forest and smaller and more widely separated blocks of older forest. Thus, species like Scarlet Tanagers and Eastern Wood-Pewees have comparatively less of the mature, contiguous hardwood forest, and Bay-breasted and Cape May Warblers less mature spruce-fir forest, than they need.

Southern, Midcoast, and Central Interior Maine was settled by Europeans and cleared for agriculture beginning over 300 years ago. Forests returned after farms were abandoned in the early and mid-1900s, but in recent decades these same areas have seen increased urban and suburban development with its consequent loss and fragmentation of forests. The forest habitat is dominated by relatively uniform, even-aged woodlands with few gaps, except around new houses. Early successional habitat and young forest are uncommon. In York and Cumberland Counties, less than eight percent of the landscape is in forest younger than 40 years old, compared with 28 percent statewide (MDIFW 2016a).

Forest-dependent birds as a group show proportionally fewer species of conservation concern than other habitat-based or life history guilds, both in Maine (MDIFW 2016a) and continentally (Rosenberg et al. 2016). Species like Pileated and Hairy Woodpeckers, White-breasted Nuthatch, and Pine Warbler are among those that have increased in Maine over the last 50 years. However, there are a number of forest species identified as of conservation concern or for which Maine has a high conservation responsibility because a substantial proportion of the population breeds in the state. These include boreal forest-dependent species (Spruce Grouse, American Three-toed Woodpecker, Black-backed Woodpecker, Evening Grosbeak, Olive-sided Flycatcher, Yellow-bellied Flycatcher, Rusty Blackbird, Canada Jay, Pine Grosbeak, Boreal Chickadee, and Bay-breasted Warbler), as well as some mixed- and deciduous-forest species (Eastern Wood-Pewee, Least Flycatcher, Wood Thrush, Veery, Black-throated Blue Warbler, and American Redstart). (See Table 3 below: Neotropical Migrant Birds for Which Maine Bears High Stewardship Responsibility.)

Grassland and Shrubland Birds

Although it is hard to visualize now because of the vigorous regrowth of forests, Maine’s agricultural past once provided extensive habitat for grassland and barren-land birds. At its peak in 1880, farmland covered an estimated 6.5 million acres in Maine. Decreasing gradually until the 1940s, then dropping more precipitously, today approximately 1.4 million acres remain, the majority in eastern Aroostook County (American Farmland Trust 2016). Millions of acres of former cropland and pasture reverted first to shrubs and then to forest—some 2.8 million acres between 1909 and 1997 (Irland 1999). Between 1982 and 2012, an estimated 76,200 acres of agricultural lands were converted to development—a rate of more than 2,500 acres per year.

All of this has created hard times for Maine’s grassland and shrub-specialist birds, most of which are similarly declining across the Northeast. Many birders in the state remember favorite locations for grassland birds that are now gone. For example, prior to the Bangor Mall’s construction in 1977, its location and its now highly urbanized surroundings provided prime breeding habitat for Upland Sandpipers; they disappeared from the area within a few years of the mall’s construction. Compounding the problem, many grassland birds require large expanses of habitat; small, isolated grasslands, even if they have the proper vegetative community, are not used by most grassland bird species (Vickery et al. 1994).
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Eastern Meadowlark

This problem is not unique to Maine; grassland birds have been experiencing long-term declines continentally. BBS data in Maine show decreasing trends in American Kestrel, Eastern Meadowlark, Bobolink, and Savannah and Vesper Sparrow populations. Grasshopper Sparrows now breed at only five sites. Given the scale of these changes, it is not surprising that grassland birds as a group are of serious conservation concern (see Table 4, p. 68).

Shrublands initially increased through the early 1900s following farm field abandonment, then gradually decreased as forests replaced them. Fires and other natural disturbance events that create or maintain shrublands have been suppressed, and shrub habitat has been increasingly lost to development. Many shrubland-dependent birds are largely confined to Southern Maine, the region experiencing the greatest loss and degradation of habitat to development. Many of these species now persist in utility-line corridors, agricultural land fringes, and the state’s few, scattered natural heathlands and shrublands.

Blueberry barrens and sandplain grasslands, the largest of which are in Downeast Maine (with a few in Midcoast and Southern Maine), are typically managed by regular burning or mowing for commercial production of lowbush blueberries. Without this expensive management, these areas would revert to forest, so their maintenance is dependent upon commercial blueberry harvest economics (see Blueberry Barrens sidebar p. 19). A few sandplain grasslands/shrublands are protected (e.g., (Kennebunk Plains Wildlife Management Area [WMA]) or occur at airports (e.g., Sanford, Brunswick), and are kept open through periodic mowing and/or burning. Many shrubland and grassland species breed in or along the edges of these blueberry barrens and sandplain grassland/shrubland landscapes, including Upland Sandpiper; Brown Thrasher; Horned Lark; Vesper, Savannah, Field, and Grasshopper Sparrows; Prairie Warbler; and Eastern Meadowlark. Away from managed shrublands, many birds that need early to mid-successional forest habitats have shown declines. These include White-throated, Field, and Song Sparrows; Eastern Towhee; Nashville, Yellow, Chestnut-sided, and Canada Warblers; Common Yellowthroat; American Redstart; Gray Catbird; and Dark-eyed Junco (see Table 4, p. 68).

Birds of Freshwater Systems

Although Maine has experienced significant loss and degradation of its freshwater and coastal wetlands since the 1700s, a quarter of the state is still wetland. In general, waterfowl that breed in Maine are showing stable populations, although the trends for Common and Barrow’s Goldeneyes and American Black Duck for the eastern U.S. survey area (which includes Maine), are down 17 and 20 percent, respectively, between 1998 and 2017 (USFWS 2018a). Common Loons have increased about 50 percent in 35 years in the southern half of the state alone and now number more than 5,000 adults statewide, orders of magnitude more than any other New England state (Maine Audubon Loon Watch). On the other hand, other taxonomic groups that use Maine’s wetlands or riparian habitats during their life cycle show declining long-term BBS trends: Wilson’s Snipe, Spotted Sandpiper, Red-winged Blackbird, Common Grackle, Baltimore Oriole, and Northern Waterthrush. Rusty Blackbirds were once found breeding across much of the northern half of the state but are now restricted to Maine’s northwestern corner—part of a larger, and largely unexplained, range contraction and population decline across much of this species’ boreal range. Colonially nesting wetland birds have also declined. Black-crowned Night-Heron colonies declined from seven to four from 2006–2014. The coastal island breeding population of Great Blue Herons declined 82 percent from 1983–2017. Because many other wetland birds are difficult to find and monitor, we know little about their breeding status. Among these are nine species listed as being of concern by the North American Waterfowl Conservation Plan, including Pied-billed Grebe, American and Least Bitterns, Virginia Rail, and Sora (see Appendix 2). A concerted survey and monitoring program is needed to better understand population trends in these species.
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Figure 1. Herring and Great Black-backed Gulls on Christmas Bird Counts

Both Herring Gulls (blue) and Great Black-backed Gulls (green) increased rapidly on Christmas Bird Counts in Maine beginning in the 1960s. After landfills were closed statewide in 1979. The Herring Gull population peaked in 1985 before declining notably. Great Black-backed Gull numbers, although variable, remained high until 2000 before subsequently plummeting. Note: scales shown for the two species differ by a factor of ten (NAS 2019a).


Birds of Marine Shorelines, Estuaries, and Offshore Waters

From the earliest days of European settlement, Maine’s coastal and marine birds suffered serious losses—initially from egg-collecting for local consumption, and later from commercial collecting for city markets and hunting for the feather trade, as well as habitat destruction through the filling and ditching of many tidal marshes in Southern Maine. Many bird species disappeared from the Maine coast, and two, Great Auk and Labrador Duck, were driven to extinction. Atlantic Puffins, Razorbills, Arctic and Common Terns, and even Great Black-backed and Herring Gulls, were, by the early 1900s, eliminated as breeding species from all but the most remote or farthest east of Maine’s offshore islands. Fortunately, such unregulated market hunting was outlawed with the passage of the federal Migratory Bird Treaty Act in 1918, and many marine birds began recovering.

Maine’s coastal breeding species have shown major gains since, with gulls, terns, cormorants, Common Eiders, and alcids rebounding, in some cases dramatically. Serious conservation and management initiatives over the last 50 years by National Audubon, U.S. Fish and Wildlife Service, Maine Audubon, Maine Department of Inland Fisheries and Wildlife, and other organizations have resulted in significant increases or population stabilization for most of these species. Some—Great Black-backed and Herring Gulls, for example—recovered almost too well, exploding in number during the mid-20th century, thriving on human garbage, the discharge of fish and food processing factories, and the discards of fishing and lobster boats. They subsequently declined significantly when the untreated discharge of wastewater from towns and from fish- and food-processing factories was prohibited in the 1970s, municipal dumps were closed in the 1990s, and dumping of off-shore fishing by-catch declined (see Figure 1).

Some of the most dramatic positive changes in marine bird populations are due to Maine’s global leadership in the science of seabird restoration, beginning with the re-establishment of Atlantic Puffins and terns on Eastern Egg Rock (discussed below in Conservation Success Stories). Since the 1990s, Atlantic Puffins, Razorbills, Common Terns, Roseate Terns, Least Terns, and Laughing Gulls have increased or remained relatively stable. However, Arctic Terns and Herring and Great Black-backed Gulls experienced 40–50 percent declines since that time. Thanks to intensive management and protection, Piping Plovers have increased notably. Willets, which disappeared as breeders in the state by the early 1900s, began breeding again in Southern Maine in 1971, and are now relatively common breeders in coastal salt marshes there. American Oystercatchers returned to breeding in Maine in 1994.

While Bald Eagles are increasing in all New England states, Maine has by far the largest population. The increasing number of Bald Eagles in Maine is such that it is now having a negative impact on several coastal species. Recent sharp declines in the distribution and productivity of Ospreys, a key competitor and occasional prey for Bald Eagles, are a clear consequence of the increased eagle population. Great Cormorants are experiencing devastating declines due to eagle predation in their colonies. Herring and Great Black-backed Gulls were once the primary predators of Common Eider chicks. Continuing Common Eider declines, even as Herring and Great Black-backed Gull populations markedly decreased, are likely due to the recent increase in eagle predation (S. Kress, pers. com.)

One of the most dramatic and least-understood changes in Maine’s coastal ecosystem is the collapse of a key planktonic copepod species population, Calanus finmarchicus. In Passamaquoddy Bay, the species supported up to two million Red-necked Phalaropes during fall migration. By 1990, Red-necked Phalarope numbers dropped to almost zero there and have remained low since (Duncan 1996b, Brown et al. 2010). Reasons for this collapse, and how the sudden disappearance of a key stopover foraging site affected the Red-necked Phalarope population, remain a mystery.

Changes in Maine’s Wintering Birds

As the most northerly of Eastern states, Maine endures winters that are long and harsh, and the majority of the state’s bird species migrate south each autumn. But some remain as permanent residents, and still others migrate south from Arctic, subarctic, or boreal regions to winter here. As climate change alters (and, to an extent, moderates) the winter environment, the abundance and distribution of Maine’s wintering birds are also changing significantly.

The best yardstick for these changes is the annual National Audubon Christmas Bird Count (CBC), a citizen-science initiative started in 1900, during which volunteers count each individual of all bird species they observe within a 15-mile (24-km) diameter circle on a given day between mid-December and early January. Today there are thousands of CBCs completed across the U.S., Canada, Mexico, and increasingly throughout the world. Maine’s first CBC was conducted on Cape Elizabeth in 1906; today, 35 counts take place annually. Some Maine CBCs started in the 1930s, but the most consistent set of surveys has run since the late 1960s.

Of 120 species for which there is a Maine CBC trend estimate for the period 1966–2017, 23 are declining while 46 are increasing. The remainder show no significant trends (see Table 5). Many increasing species were formerly unusual in Maine during winter, but more common as winter residents south of Maine. Now these species, including Mallard, Ring-billed Gull, Eastern Bluebird, Cedar Waxwing, and Dark-eyed Junco, are increasingly regular or even common in winter on a broad scale in the state. Others, like Mourning Dove, Wild Turkey, and Northern Cardinal, reflect a generally booming year-round population. A moderating winter climate is likely a key factor in many species’ success and increase on CBCs, although habitat changes and a rise in backyard bird-feeding may be contributing.

Boreal forest species showing CBC declines include Canada Jay, Boreal Chickadee, Evening Grosbeak, and White-winged Crossbill. Many species that show declining CBC trends show similarly declining BBS trends; these include Common Grackle, Red-winged Blackbird, and American Kestrel. Many declining winter species are waterbirds, especially those in marine habitats, including Herring and Great Black-backed Gulls (both also show declining BBS trends), Glaucous Gull, Horned Grebe, Great Cormorant, Greater Scaup, and Common Goldeneye. Nonetheless, some waterbirds—for example Canada Goose, Hooded Merganser, Mallard, Ring-billed Gull, and Common Loon—are increasing in winter in Maine.

Conservation Success Stories

Since the mid-20th century, conservationists have focused attention on restoring declining or extirpated bird populations, sometimes with stunning success, as well as battling environmental contaminants like long-lasting pesticides. While the threats facing Maine’s birds today—especially climate change and accelerating habitat loss—are in many ways more challenging than those of the past, conservationists can take heart from the examples of past successes against steep odds.

Wild Turkey: Overhunted, the Wild Turkey disappeared from Maine by the early 1800s. In 1977, Maine Department of Inland Fisheries and Wildlife biologists acquired 41 birds from Vermont (where they had, in turn, been reintroduced from New York in 1969) and released them in York County. Turkeys experienced a staggering 19 percent annual increase on Maine CBCs from 2007–2017. Today there are an estimated 50,000 or more Wild Turkeys across the state, occurring even in Aroostook County. The population is doing so well, to the point of becoming a nuisance species to farmers and suburban residents, that there are citizen suggestions to encourage a higher harvest by lengthening the hunting season and increasing permits.

Bald Eagle: Declining numbers of Bald Eagles—the result of DDT exposure causing eggshell thinning and reproductive failure—led the National Audubon Society to initiate surveys of nesting pairs in Maine in the 1960s. The U.S. Fish and Wildlife Service and Maine Department of Inland Fisheries and Wildlife began conducting aerial surveys in 1969, documenting 41 nesting pairs in Maine, nearly a tenth of the Lower 48 states’ population at the time. DDT was banned nationally in 1972, but Maine birds continued to experience poor reproductive success, leading conservationists to replace nonviable eggs with fertile eggs or nestlings from captive-bred eagles. Research and conservation efforts, along with strict protections on eagle nesting areas through the federal and state Endangered Species Acts and a decrease in environmental DDT levels, were amazingly successful. The eagle’s resurgence was undoubtedly given a further boost by the recent dramatic comeback of Alewives (Alosa pseudoharengus) in Maine rivers following improved fish passage on many rivers, streams, and pond outlets. By 2018, Maine held roughly 733 nesting pairs, most of which nest along the state’s rivers (see range map in species account, p. 336).

Peregrine Falcon: Like Bald Eagles, Peregrine Falcons suffered the effects of DDT and disappeared as a breeding species in the state by 1963. A cooperative project of the Maine Department of Inland Fisheries and Wildlife and the U.S. Fish and Wildlife Service raised and released 153 captive-bred Peregrine Falcon chicks at historical nesting sites from 1984–1997. The first successful nest was found in 1988; the current nesting population is about 30 pairs.

Seabird Restoration: The seabird restoration efforts of Dr. Steven Kress, under the auspices of the National Audubon Society, began in 1973 when Kress arranged to bring Atlantic Puffin chicks from a Newfoundland seabird colony to Maine. The birds were hand-reared in artificial burrows on Eastern Egg Rock, an island in Muscongus Bay from which the birds were extirpated by 1905. Over the next 13 years, more than 1,000 chicks were translocated; the first mature puffins returned and began breeding there in 1981. By 2018, the breeding population of puffins on Eastern Egg Rock had grown to 178 pairs.

[image: Image]

Bald Eagle Chicks

Given that the world’s Atlantic Puffin population may exceed 10 million, perhaps the more significant result of this early effort was in pioneering techniques now used in seabird restorations around the globe for other species of alcids, terns, and critically endangered albatrosses. National Audubon expanded management of other Maine seabird islands, often in partnership with the U.S. Fish and Wildlife Service, which acquired additional islands in the 1970s and began seabird restoration and conservation in the 1980s. Eleven islands are now actively managed on behalf of seabird nesting colonies. These combined efforts increased numbers of Common Terns, for example, from fewer than 3,000 pairs in the late 1980s to more than 9,000 pairs in 2018.

Beach-nesting Birds: In the 1980s, Maine Audubon, in partnership with the Maine Department of Inland Fisheries and Wildlife, initiated a recovery project for Piping Plovers and Least Terns involving fenced nesting areas, predator exclosures around individual Piping Plover nests, predator removal, summer wardens, and education and outreach to beach users and beachfront landowners. Plover numbers showed a phenomenal increase from six pairs in 1983 to 68 in 2018. Least Terns likewise increased from a low of 39 pairs in 1982 to a high of 249 pairs in 2014 (see Figures 6 and 7, pp. 193 and 272).


Setting Priorities for Conservation Action

In an ideal world, every species that is in trouble would receive as much assistance as necessary—but in a world of limited resources, it is important to prioritize which species need attention, action, and funding. How do conservationists decide?

It might be tempting to think only of a bird’s status within the state, but that is not the whole story. Yellow-throated Vireos, for example, are relatively rare breeders in Southern Maine, and for that reason might be considered a species of high conservation concern. But the vireos are common over most of their range, which extends south to Texas and Florida. For that reason, they are considered of low conservation concern by Partners In Flight. That said, such peripheral populations may be best adapted to changing environmental conditions since they are already pushing the envelope (in terms of climate, for instance) for their species. If the species as a whole is in trouble, these marginal populations take on particular importance. As an example, while Maine lies on the northeastern edge of the Grasshopper Sparrow’s breeding range, the species is declining and considered imperiled in most places where it occurs (Vickery 1992a).

Rates of decline and population size also play key roles in the calculus. A sharply declining species numbering in the tens of millions may be of less immediate conservation concern than one declining at a lesser rate but numbering only a few hundred individuals. Conservationists also need to weigh factors like range size, risks to habitat, threats to certain stages in the species’ life cycle, and sometimes environmental variability. Finally, biologists have begun considering what is known as stewardship responsibility—the degree to which a state (or some larger or smaller geopolitical unit) holds a significant portion of a species’ population, usually in the breeding season. A 1995 report (Rosenberg and Wells 1995) highlighted landbird species for which Maine holds a high proportion of their global breeding populations. That list includes Bicknell’s Thrush, Black-throated Blue Warbler, Blackburnian Warbler, Northern Parula, Blue-headed Vireo, Canada Warbler, and Yellow-bellied Sapsucker (see Table 3 below). Efforts in Maine to ensure the health of these species may be particularly important to their long-term, global survival (Wells et al. 2010, Wells 2010).





	Species
	% of Population in Maine


	Black-throated Blue Warbler
	19.0


	Blackburnian Warbler
	16.9


	Northern Parula
	14.2


	Blue-headed Vireo
	13.0


	Canada Warbler
	9.0


	Yellow-bellied Sapsucker
	8.9


	Veery
	8.3


	Black-and-white Warbler
	6.8


	Ovenbird
	5.8


	Chestnut-sided Warbler
	5.7


	American Redstart
	5.6


	Rose-breasted Grosbeak
	5.3





Table 3: Neotropical Migrant Birds for Which Maine Bears High Stewardship Responsibility (Rosenberg and Wells 1995)




What Are Maine’s Birds of Conservation Concern?

Using the principles described above, various organizations, governments, and coalitions have developed lists of species of conservation concern. Each list uses slightly different criteria over geographies ranging from the state to global level, and may address different species groups (from all birds to just landbirds or shorebirds or waterbirds). Some, like the federal list of threatened and endangered species, carry the force of law; others are meant to be advisory, focusing attention and resources by highlighting species at risk. Here we briefly discuss some of the most important such designations for Maine’s birds, starting at the global scale and ending at the state level (for a table of Maine’s special-concern birds and their conservation ranks, see Appendix 2 on p. 592.)

The IUCN Red List, managed by BirdLife International and considered the official global reference for identifying species of high global conservation concern, ranks species in four high-risk conservation categories: Globally Endangered, Threatened, Vulnerable, and Near-Threatened. Inclusion on the Red List means the species has suffered a major decline in recent decades. As of 2018, 25 species that regularly occur in Maine were listed in one of these categories, including 15 species that breed here. Many are well known as species of conservation concern, including Piping Plover, Red Knot, Rusty Blackbird, Olive-sided Flycatcher, Eastern Whip-poor-will, Wood Thrush, Saltmarsh Sparrow, and Evening Grosbeak. Other listed species may come as a surprise: Leach’s Storm-Petrel, Atlantic Puffin, Black-legged Kittiwake, Horned Grebe, Semipalmated Sandpiper, Chimney Swift, Common Grackle, Eastern Meadowlark, and Blackpoll Warbler, for example.

Three North American bird conservation initiatives, each focused on a specific group of birds, have identified species of continental conservation concern. Partners In Flight focuses on migratory landbirds. Their most recent assessment, from 2016, listed 14 species that occur regularly in Maine, including Black-billed Cuckoo, Long-eared Owl, Bicknell’s Thrush, Wood Thrush, Cape May Warbler, Canada Warbler, and Bobolink. Similarly, since 2000, the U.S. Shorebird Conservation Partnership has developed a series of assessments of shorebirds of conservation concern; the most recent (2016) lists 22 species regularly occurring in Maine either as breeding birds or migrants. They include Black-bellied Plover and American Golden-Plover; Willet; Lesser Yellowlegs; Upland, Semipalmated, and Purple Sandpipers; Short-billed Dowitcher; American Woodcock; and Rednecked Phalarope. The status of waterbirds (excluding shorebirds and waterfowl) was assessed in 2002 in the North American Waterbird Conservation Plan. It identified 11 Maine regulars as being of conservation concern: Red-throated and Common Loons; Pied-billed, Horned, and Red-necked Grebes; American and Least Bitterns; Yellow, King, and Virginia Rails; and Sora.

The U.S. Endangered Species Act requires the U.S. Fish and Wildlife Service to establish a list of species considered Endangered or Threatened. Two Maine breeding birds are on that list (Piping Plover, Threatened; and Roseate Tern, Endangered), as well as a third that migrates through (Red Knot, Threatened). Also still formally listed as Endangered, although almost certainly extinct, is the Eskimo Curlew, a former migrant through Maine.

Maine’s Department of Inland Fisheries and Wildlife maintains a list of species considered Endangered, Threatened, or of Special Concern at the state level, independent of their status beyond Maine. In all, 73 species of birds are listed—11 classified as Endangered, nine as Threatened, and 53 of Special Concern. MDIFW identifies 130 birds as “Species of Greatest Conservation Need” under their state Wildlife Action Plan (2015). Of these, and including the Endangered, Threatened, and Special Concern species, 17 are considered “Priority 1” species with another 27 as “Priority 2,” based on a variety of state and regional considerations.

Let us look at these figures collectively. There are 285 regularly occurring species in Maine and 109 of them are on one or another of these lists, meaning that some 38 percent of Maine’s birds are of conservation concern. If we focus on the state’s 217 breeding bird species, we find 82 on one of the lists—again, 38 percent of the state total. These include most, but not all, of the species that the BBS shows are declining significantly. If we look at the species that are regular migrants through Maine or wintering residents, the results are similar. Twenty-seven of the state’s 68 such species are listed, or 40 percent. We should feel alarm that such a large proportion of Maine’s birds are at risk.

 



COMPARING SUMMER AND WINTER POPULATION TRENDS


For species that have at least some year-round populations in Maine, the Breeding Bird Survey (BBS) and the Christmas Bird Count (CBC) give us independent means of measuring their population trends.



In most cases, the two methods yield roughly comparable results. As examples, both the BBS and CBC find a huge growth in the numbers of Tufted Titmice: 14.2% annually for the former, 11.7% a year for the latter. Likewise, Bald Eagles have risen on BBS routes in Maine at 7% a year and on CBCs at 5.9% annually. Among declining species, BBS routes measured a 3.7% annual decline in House Sparrows, while the yearly CBC trend is -3%. For Evening Grosbeaks, the BBS annual trend is -6.7% while on CBCs it is -8.3%. These qualitative similarities should reassure us that these surveys are measuring something real, each in their own way.

But what are we to think when the two methods give very different results? Let’s look at those species with statistically significant trends that differ by at least 5 percentage points from BBS to CBC.

For Wild Turkeys, some of the difference in the two trends may simply be from large uncertainty in their baseline counts. Turkeys were not even present in Maine in the earliest years of these trend analyses—they were reintroduced in the 1970s. Small differences in the numbers detected in the earliest counts will lead to large differences in the calculated long-term percentage trends.

Red-bellied Woodpeckers, Carolina Wrens, and Eastern Bluebirds have all expanded recently in Maine from more southerly regions. In these species, the northernmost individuals move southward in winter. It appears that, on top of having an increased number of breeding individuals, the fraction of the population that overwinters has also grown, hence the disparity between the results of the two population monitoring methods. The situation seems to be similar for American Robins, Cedar Waxwings, and Savannah Sparrows. Despite small long-term declines in breeding numbers, significantly more are staying into winter in Maine. Remember that the figures here are annual changes: even a 7% increase in the number of wintering robins would mean that we have almost 30 wintering now for every one that remained 50 years ago. It is no stretch to suggest that a changing climate with warmer winters has enabled these changes.

What, then, do we make of the decline in Brown-headed Cowbirds that is even steeper on CBCs than on BBS routes? An overall decline in the species in the eastern U.S. has been attributed to changing agricultural practices with less planted acreage and fewer large domesticated animals with their attendant waste and spilled food. But why have cowbirds declined even more severely in winter than in the breeding season? Is it a greater retreat in winter of a population already on the edge? Are there other changes in agricultural practices that affect winter food resources in particular? So far, these are mere conjectures. There is no doubt, however, that comparing these two methods of measuring population trends, each at their own season, is pointing us to something interesting.
CDD



	Species Name
	BBS Trend %
1966–2017
	CBC Trend %
1966–2017


	Wild Turkey
	18.9
	32.2


	Red-bellied Woodpecker
	6.0
	16.1


	Carolina Wren
	5.9
	11.3


	Eastern Bluebird
	2.5
	33.4


	American Robin
	-0.8
	7.0


	Cedar Waxwing
	-1.4
	10.0


	Savannah Sparrow
	-2.0
	4.0


	Brown-headed Cowbird
	-5.4
	-17.8





Comparison of statistically significant annual percentage trends of Breeding Bird Surveys and Christmas Bird Counts in Maine, as defined by BBS and CBC, for species with greater than 5% differences in the results. Green cells indicate increases while red cells show declines.




The species on this collective conservation list can be grouped into a number of categories based on habitat preferences and/or life-history similarities. Among landbirds, the collective list includes many grassland birds, shrub-scrub or early successional forest species, aerial insectivores, a few coniferous forest specialists, a number of hawks and owls, and finally, a number of landbirds dependent on river or lake-edge habitats, forested wetlands, or salt marshes such as Rusty Blackbirds, Common Grackles, and Saltmarsh and Nelson’s Sparrows. There are six waterfowl species and 29 other waterbirds (both marine and freshwater species), making up a significant proportion (32 percent) of the 109 species on the collective list. Of these waterfowl and waterbirds, 24 are reliant on marine waters for at least a portion of their life cycles. Eleven of these marine-dependent birds are colonial nesters, mostly on offshore islands in Maine. Twenty-three shorebirds are on the collective list. Most use Maine habitats only during migration, but six breed in Maine and one, Purple Sandpiper, winters here.

Past and Current Threats

Birds, especially migratory birds, face a host of natural dangers, from storms and exhaustion to predators and hunger. But in an increasingly human-dominated world, the biggest threats to Maine’s birds come from us, and because they are cumulative when added to natural risks, they are driving many species into severe decline. Some threats have long-term consequences that will be difficult to reverse, while others could be addressed in a relatively short time if we have the will to act. But overall, the current threats facing Maine’s birds, like climate change, habitat loss and degradation, introduced species, and a kaleidoscope of chemical contaminants, are more pervasive and harder to correct than some of those in the past.

Direct Persecution

Before the Migratory Bird Treaty Act became federal law in 1918, overhunting of birds for food and feathers was the dominant threat for many Maine species. This is the reason for the extinction of the Great Auk, Passenger Pigeon, and Eskimo Curlew, and likely the Labrador Duck, as well; the Heath Hen, which may also have occurred in Maine, was similarly driven to extinction by overhunting. Wild Turkeys were extirpated from the state. While some overhunted species rebounded—Herring and Great Black-backed Gulls, Common Eiders, and Wood Ducks being good examples—others, including American Golden-Plovers, Whimbrels, Atlantic Puffins, and Razorbills have never regained their former abundance (Peters and Burleigh 1951, Skeel and Mallory 1996, Brown et al. 2001).

Today, market hunting is illegal and sport hunting for a limited number of species is strictly controlled—in North America. Shorebirds continue to be hunted both for food and sport in parts of the Caribbean and South America, however, to a degree that most conservationists did not fully appreciate until recently (Atlantic Flyway Shorebird Initiative Harvest Working Group 2017, unpublished data).

Forest Habitat Loss

Habitat loss and degradation is the largest threat to most species across the world today. Maine, despite its long history of maintaining a large forested area relatively free of large-scale urban and suburban development, is not immune. The 2015 Maine Wildlife Action Plan identified development and its components (road-building, housing, and urban development) as the leading “stressor” on species and habitats across the state. Parts of Maine with greater development pressure, especially southern and coastal sections, as well as specialized habitats that occur in small, localized areas, are especially susceptible to loss and degradation.

The U.S. Forest Service (USFS) has calculated that Maine lost 869,000 acres of forest between 1980 and 2000, more than 5 percent of the state’s total. That loss was concentrated in south coastal Maine (Irland 2018). In addition, the USDA National Resources Inventory estimated the loss to development of more than 76,000 acres of agricultural land in Maine between 1982 and 2012, suggesting a total loss of nearly one million acres of bird habitat in the state over the last 30–40 years. USFS and The Nature Conservancy project Maine’s future habitat loss over the coming decades to be in the hundreds of thousands of acres (Anderson et al. 2013).

Three forest communities especially important to Maine birds are expected to experience near-future losses if current development rates continue. Of particular concern, according to estimates by The Nature Conservancy (Anderson et al. 2013), are:


• Northern Appalachian Boreal upland forest, a particular community dominated by Red Spruce (Picea rubens) and Balsam Fir (Abies balsamea), most of which occurs in Maine and which is habitat for species like Boreal Chickadee, Black-backed Woodpecker, Olive-sided Flycatcher, Bicknell’s Thrush, Bay-breasted Warbler, Cape May Warbler, and Rusty Blackbird. An estimated 43,000 acres, 0.6 percent, is projected to be lost by 2060.

• Laurentian-Acadian northern hardwood forest, dominated by Sugar Maple (Acer saccharum), American Beech (Fagus grandifolia), and Yellow Birch (Betula alleghaniensis), almost 40 percent of which occurs in Maine. This habitat hosts breeding Yellow-bellied Sapsuckers, Eastern Wood-Pewees, Scarlet Tanagers, Black-throated Blue Warblers, and Ovenbirds. An estimated 54,000 acres, or 1.2 percent, is expected to be lost by 2060.

• Laurentian-Acadian White Pine, Eastern Hemlock, and Red Oak forest is predicted to suffer the greatest losses—120,000 acres, or 4.5 percent, by 2060. More than 40 percent of this forest type occurs within Maine watersheds expected to have comparatively high development rates in coming decades (Stein et al. 2005). Breeding species in this habitat include Ruffed Grouse, Eastern Wood-Pewee, Hermit Thrush, Veery, Pine Warbler, Blackburnian Warbler, and Black-throated Blue Warbler.

Forest Habitat Degradation

Forest management probably poses the greatest potential impact to bird habitats because only three percent of Maine’s forests are withdrawn from timbering. Today’s forest structure is much altered from what was natural in terms of average tree size, age, canopy closure, and stand size. More research is needed to determine whether the great forests of northern Maine remain the Neotropical bird factory we like to think they are and, if not, what specific practices may be negatively affecting the breeding success of the birds that inhabit these forests. Maine is now at the cusp of a possible new Spruce Budworm infestation, with more than 1.5 million acres identified as being at high risk of defoliation (Wagner et al. 2015). If a severe outbreak unfolds, management aimed at protecting the economic value of the forests could include stepped up pre-salvage harvests, salvage logging, and insecticide applications targeting lepidopterans whose caterpillars feed millions of nestlings.

While northern Maine forests in the Unorganized Territories are subject to land use zoning that discourages development, they are at risk of fragmentation by recreational development, utility lines, and wind-power development.

In southern and central Maine forests, other factors pose greater threats to forest habitat degradation. For one, fragmentation by new development means that forest patch sizes are shrinking. Many forest-dependent birds, including some warblers, thrushes, and flycatchers, are sensitive to so-called edge effects, and are less likely to breed successfully in smaller forest fragments. A second factor is that many also require a dense understory. An analysis published in 2018 showed that southern and western Maine and western parts of northern Maine are likely experiencing medium to high understory browsing impacts from both White-tailed Deer (Odocoileus virginianus) and Moose (Alces alces) (McWilliams et al. 2018).

Since the early 20th century when an introduced blight led to the functional extinction of the American Chestnut (Castanea dentata), the impact of invasive insects and diseases on Maine’s forests has increased. Beech bark disease (Cryptococcus fagisuga) results in a dense growth of small beeches that never reach maturity or provide the formerly abundant beech mast that is a critical food source for birds, deer, Black Bears (Ursus americanus), and other wildlife (Roth and Robicheau 2019). Beech forests often support high densities of songbirds such as Black-throated Blue Warblers and Scarlet Tanagers, and it is not clear how beech bark disease may impact their populations.

The Emerald Ash Borer (Agrilus planipennis) from Europe, first detected in the U.S. in 2002, has since decimated ash trees across the northern U.S. and southern Canada (Shifley et al. 2012). First detected in Maine in 2018 in both the far north and southwest, it is expected to eventually overtake the entire state. White Ash (Fraxinus americana), as one of the last trees to leaf out and flower in the spring, attracts many insects that are important food sources for late-migrating warblers and are important components in river edge and floodplain forests used by Warbling Vireos and Baltimore Orioles. The Hemlock Woolly


Adelgid (Adelges tsugae), accidentally introduced from Japan to Virginia in 1951, has now spread north to Maine, where it was first detected in 2003 in York County. By 2017, the adelgid was found north to the Midcoast (MFS 2018) At least 137 acres (55 ha) of mortality was mapped and decline due to the adelgid is apparent in York, Cumberland, and Sagadahoc Counties. Hemlock-lined streams are virtually the only places where Louisiana Waterthrushes breed, and are also important habitat for species like Black-throated Green Warblers, Blackburnian Warblers, and Blue-headed Vireos.

Gypsy Moths (Lymantria dispar) and, in recent years, Browntail Moths (Euproctis chrysorrhoea) are European species that defoliate hardwoods, especially Red Oaks, and were introduced into New England in the late 1800s (Shifley et al. 2012). An estimated 55,000 acres (22,258 ha) in Midcoast Maine were defoliated by Browntail Moths in 2017 (MFS 2018). However, unlike some other forest pests, neither of these caterpillars seem to have resulted in widespread tree death or shifts in forest composition. There may be more concern for birds if widespread application of insecticides is used than from the pests themselves.

Freshwater Habitat Loss and Degradation

Since the 1700s, Maine has experienced significant loss and degradation of its freshwater and coastal wetlands. More than 1,000 dams on the state’s rivers and streams have drastically altered aquatic and riparian ecosystems and removed hundreds of thousands of stream miles and pond acres of spawning habitat for anadromous fish species (Hall et al. 2012). Fortunately, over the past two decades, the removal of several outdated and inefficient dams blocking primary rivers, and improvement of fish passage on many smaller dams on ponds in Maine, has opened up thousands of miles of historic fish spawning habitat with eye-popping results. Millions of Alewives and smaller numbers of other migratory species have returned to drainages within the lower Kennebec and Penobscot River watersheds after several dams were removed. Ospreys, Bald Eagles, and other fish-eating birds have thrived with this major influx of prey.

The most pressing issues for freshwater habitats in Maine will be the spread of invasive aquatic plants, fish, and other organisms; the continued legacy of dioxin from paper mills; mercury and lead pollution; and impacts on shoreline vegetation from increasing human uses of lakes and ponds and the recreational use of power boats and jet skis. Continued monitoring of bird populations dependent on freshwater habitats, as is done through Maine Audubon’s Loon Watch, is crucial for well-informed management and policy decisions in the future.

Coastal and Marine Habitat Loss and Degradation

Maine’s coastal environments—and their birds—are expected to face some of the most complex threats in the decades ahead from the interlocking effects of climate change, ocean acidification, fisheries management, and sea-level rise, among other forces. Nesting and migratory shorebirds that use beaches also face high levels of disturbance from beachgoers and their dogs, as well as predation from domestic cats, Raccoons (Procyon lotor), and other animals associated with human residences at coastal sites.

Much of Maine’s coastal wetland habitat—critical for shorebirds, herons and egrets, Saltmarsh and Nelson’s Sparrows, and waterfowl, among others—has already been lost or degraded by draining, filling, damming of tidal creeks, and development. Twenty-five to 50 percent of the state’s salt marsh is believed lost since colonial times (Gustavson 2010), and with sea levels projected to rise 10 feet (3 m) by 2100, the state stands to lose 50 percent of what remains.

Commercial fisheries have long had an impact on Maine seabirds. Fishing boats provide bycatch and discarded bait, which greatly benefit gull populations (and perhaps some pelagic species like Northern Fulmar and Great and Sooty Shearwaters). Although large foreign industrial fishing fleets were barred from the Gulf of Maine by the 1982 enforcement of a 200-mile exclusive economic zone, domestic midwater trawlers have more recently targeted smaller forage fish, especially Atlantic Herring (Clupea harengus), to supply bait for the lobster industry (Read and Brownstein 2003, Kress et al. 2016). This likely had a significant (and largely undocumented) impact on reproductive success of many seabirds that depend on these smaller species for food (Cury et al. 2011). In recent decades, the targeted harvesting of marine resources other than fish, including mussels, sea urchins (Echinoidea), kelp (Laminariales), and marine worms (Polychaeta), has increased. Little research has been done to understand potential impacts of such harvesting on marine birds, but we know that mussels, for instance, are a major food source for Common Eiders and other diving ducks.

 



MAINE’S FIRST REBORN RIVER


One of the nation’s first successful river restoration projects took place in Maine with stunning implications for bird populations.



Edwards Dam was built in 1837 at the head-of-tide on the Kennebec River in Augusta. For the next 162 years, the dam stopped a migration cycle that had been part of the river’s lifeblood for thousands of years. The dam created a wall in the faces of teeming millions of fish trying to spawn in upstream rivers, lakes, and ponds. These fish descended downriver as juveniles, spent years in the ocean feeding and growing into adults, before returning upriver during spring migration, ready to start a new generation. It’s hard to imagine the impact this had, not only on fish-eating birds suddenly with millions fewer fish available to them, but also on the entire aquatic ecosystem that was abruptly deprived of the annual flush of ocean nutrients swept up from the sea by masses of Alewives (Alosa pseudoharengus), Atlantic Salmon (Salmo salar), American Shad, (Alosa sapidissima), and other sea-run migrant fish.

After many years of unwavering pressure from a coalition of conservation groups (American Rivers, Atlantic Salmon Federation, Natural Resources Council of Maine, and Trout Unlimited), the Federal Energy Regulatory Commission ruled that the environmental benefits of removing Edwards Dam outweighed the economic benefits of maintaining what was then an old and inefficient facility. This ruling is historic—the first of its kind in the U.S., setting in motion removal of the dam. More than a thousand people lined the banks of the Kennebec River on July 1, 1999, to celebrate as the dam was breached.

After that day, thousands of fish that had gathered at the base of the dam each year, following an ancient tug compelling them to swim farther upriver, were at last able to fulfill that primal instinct to find the spawning grounds of their ancestors. Just like that, a vast area of breeding habitat blocked from sea-run fish for so many years was part of the ecosystem again.

The results have astounded even the most optimistic conservationists. In 2011, more than three million Alewives were counted passing through the upstream fish-elevator in Benton; by 2018 that reached a mind-boggling five million. Birders began seeing a difference in the numbers of fish-eating birds even earlier. For decades, it was hard to find a Bald Eagle along the Kennebec between Augusta and Gardiner at any time of year. Within a few years after the dam removal, I stood on the banks of the Kennebec near the boat landing in Hallowell one June morning and, in one sweep of the binoculars, counted eight Bald Eagles, 10 Ospreys, eight Great Blue Herons, 20 Double-crested Cormorants, and dozens of Herring and Ring-billed Gulls enjoying the newfound bounty of fish. In 2014, biologists counted an astounding 58 Bald Eagles along a stretch of the Sebasticook River where fish once again migrate as the result of a second dam removal upriver on the Kennebec.

Today, the river teems with fish-eating birds. Each year in March thousands of Common Mergansers use the river as a staging area before migrating farther north to breed. From April through June, Bald Eagles; Ospreys; Great Blue Herons; Double-crested Cormorants; and Herring, Ring-billed, and Great Black-backed Gulls can be seen pursuing, catching, eating, or fighting over the abundant Alewives. Lakes, ponds, and streams are less algae-filled as migratory fish and their young feed, taking up excess phosphorus and carrying it to the ocean when they return to the sea. Now, there are abundant hatches of aquatic insects crucial to early-returning food-stressed migrant birds such as Tree and Barn Swallows, Eastern Phoebes, and Palm and Yellow-rumped Warblers.

This remarkable river restoration was repeated on New England’s second largest river system, the Penobscot, with the removal of two dams, a bypass on a third, and a fish lift completed in 2016 on a fourth. This had similarly astonishing results, passing 1.2 million river herring, including Alewives, in 2017.
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The Gulf of Maine is warming faster than almost all other saltwater bodies on Earth (Pershing et al. 2015), as well as experiencing high levels of ocean acidification, with profound implications for birds, discussed in greater detail below. The Gulf also suffers from rising levels of contaminants and sediments, and the spread of invasive species. The Gulf of Maine Council on the Marine Environment has highlighted sewage, land-based nutrients, and mercury as the three contaminant issues of greatest concern in the Gulf, but there are many more, and very little is known about their potential impacts on birds. Mercury has been found at high and increasing levels in a number of marine birds in Maine: Common Eiders, Leach’s Storm-Petrels, Black Guillemots, and Double-crested Cormorants (Stenhouse et al. 2018). Excessive levels of nutrients, especially nitrogen, phosphorus, and dissolved organic matter, cause algal blooms and oxygen depletion that degrade coastal ecosystems and habitats. Important sources of these nutrients include agricultural lands, sewage treatment plants, paper mill effluent, and suburban and urban runoff (Cawley et al. 2012, Liebman et al. 2012). While best-known for causing closures of shellfish harvests and beaches, nutrient overloads and algal blooms also render these ecosystems less able to support healthy populations of birds and other wildlife. A 2012 assessment found that seven of 12 estuaries along the Maine coast showed moderate to high levels of problem indicators related to algal blooms (Liebman et al. 2012).

Recently, the ubiquitous presence of plastics in the world’s oceans has been in the spotlight. Plastic containers and packaging account for the majority of the world’s marine pollution, which has increased tenfold since 1980, according to a recent Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services report (IPBES 2019). When these and many other household products break down into microparticles, they are ingested by virtually every marine organism. Shaw Marine and Environmental Research Institute, based in Blue Hill, found an average of 177 pieces of microplastic in each Blue Mussel (Mytilus edulis) they examined in 2014. We have little idea as yet of what impact this has on survival and reproduction of mussels and the species that eat them, but the fact that such plastics, when ingested, bring with them a load of additional toxins makes this worrisome.

Given Maine’s rich coastal bird heritage and the substantial changes underway as a result of climate change, actions to identify, abate, or adapt to these threats and their underlying sources must be a high priority for governments, partnering with nonprofit conservation organizations and informed by appropriate research institutions.

Pesticide and Pollution Impacts

It is difficult to estimate the impact of pesticides and contaminant pollution on birds. Only a handful of the tens of thousands of synthetic chemicals in use around the world have been investigated for their effect on birds or other living things. We do know from experience that unintended impacts can be disastrous. However, there are few studies that specifically link chemical pollutants to bird health.

As noted earlier, nitrogen and phosphorus pollution have resulted in the degradation of some lakes, ponds, rivers, estuaries, intertidal, and nearshore marine habitats in Maine. Mercury, produced by industrial sources (especially coal-fired power plants and incinerators), continues to be an issue in the Northeast U.S., including Maine, where a number of bird species, such as Common Loon and Rusty Blackbird, carry some of the highest levels of mercury ever recorded in those species (Evers et al. 2007, Evers et al. 2011). In Maine’s lower Penobscot River watershed, mercury contamination as the result of an industrial chemical plant operating there from 1967 to 2000 continues to be evident in the environment and in many bird species (Sullivan and Kopec 2018, Kopec et al. 2018).

The fight to ban DDT is a benchmark in environmental history, but more than 40 years later, DDT and its breakdown products continue to show up in the bodies of birds. Meanwhile, the volume of pesticides (including herbicides, insecticides, and fungicides, as well as the incorporation of insecticides into crop plant genes) used globally has climbed dramatically. In Maine there has been no publicly available tracking of pesticide use and sales since 1995, although it is estimated that more than 200,000 acres of Maine crops are treated with pesticides each year (Jennings 2004). Tens of thousands of acres of commercial forest are sprayed annually and pesticide application is likely to increase if the coming Spruce Budworm outbreak intensifies. Recent studies have found that agricultural pesticide use may explain much of the loss in the number of grassland birds in the U.S. (Mineau and Whiteside 2013, Stanton et al. 2018). Sublethal effects from pesticides and pollutants, which sicken but do not immediately kill birds (thus indirectly increasing mortality rates and lowering reproductive success), are only beginning to be studied (Stanton et al. 2018).

While much of the focus on pesticide effects on birds deals with direct impacts, the real story may be the catastrophic effects these chemicals have on the food chains that support birds. Massive declines in insect abundance and diversity, especially of flying insects, are now being documented around the world (Hallman et al. 2017, Lister and Garcia 2018, Sánchez-Bayo and Wyckhuys 2019). These declines are thought to be the result of a combination of the effects of insecticides along with loss and degradation of habitat (Sánchez-Bayo and Wyckhuys 2019). The result is simply less food for birds that eat insects. Given especially high rates of decline (both in North America as a whole and Maine in particular) in aerial insectivores like swifts, swallows, and nightjars, it appears that insect numbers and diversity may have dropped so low that some bird populations cannot find adequate food, at least at critical times and places. Unfortunately, we have little data on insect population trends in Maine and cannot yet make direct links between observed bird declines and insecticide use in the state.

Introduced Species

Birders know the challenges that introduced birds such as European Starlings and House Sparrows pose for native species. Since their introductions more than 100 years ago, both species have largely remained confined to strongly human-modified landscapes, and now both species are experiencing steep declines across North America. The impact of introduced species goes much further than these two birds, however.

Although not usually thought of as an introduced species, domestic cats—both house pets allowed to roam freely, and those that are feral—take an extraordinary toll on birds, especially in urban and suburban areas, near farms, and on species that nest on or near the ground. One recent study, analyzing decades of research, concluded that cats kill up to four billion birds in the U.S. every year, more than any other human-related cause (Loss et al. 2013). In Maine, cats cause particular conservation problems in a number of places, such as preying on Least Tern nests on southern Maine beaches, or killing exhausted migrant songbirds in places like Monhegan Island. Conservation areas that, over time, become surrounded by development can experience the loss of birds and nests to house cats. Kennebunk Plains Wildlife Management Area, for example, supports populations of a number of state-listed endangered and threatened species. It is now surrounded by housing developments, raising the risk of cat predation on ground-nesting birds and other wildlife within the protected area.

More subtle, but probably of even greater overall impact, is modification of ecological communities from the spread of introduced plants and animals. As we have seen, introduced insects and diseases are changing Maine’s forest tree composition, structure, and health. Introduced shrubs and forbs can change the forest understory enough to impact rates of nest predation and insect availability for forest nesting birds (Tallamy 2004, Narango et al. 2018). Introduced aquatic plants, like Eurasian Watermilfoil (Myriophyllum spicatum), Variable Watermilfoil (Myriophyllum heterophyllum), and Hydrilla (Hydrilla spp.), can essentially destroy the native aquatic ecosystem of a freshwater lake. Introduced fish like predatory Northern Pike (Esox lucius) can have a severe impact on the survival of loon and waterfowl chicks. In the marine environment, there are a host of introduced species rapidly altering marine ecological communities. One of the more well-known invasives on Maine’s coast is the Asian Green Crab (Carcinus maenas), a voracious species that exacerbates salt-marsh decay and eats mussels along with other foods that typically feed marsh birds and diving ducks.

Introduced diseases can also affect birds directly. West Nile virus (WNV) has killed unknown millions of birds in North America since its accidental introduction in 1999. One comprehensive study found the survival rates of 23 of 49 landbird populations were negatively impacted by the virus (George et al. 2015). By way of example, the study’s authors estimated that 37 million Red-eyed Vireos, out of a continental population of 130 million, died from the disease. Fortunately, populations of that species and 10 others adversely affected in the first years of WNV have since largely recovered. However, 12 other species appear to still be suffering significant impacts, including Swainson’s Thrush, Purple Finch, and Tufted Titmouse.

Climate Change Impacts

While it was once tempting to think of climate change as a future threat to bird populations, it is clear that Maine’s avifauna is already being profoundly affected by warming (Jacobson et al. 2009). The ranges of many species have changed already, and projections suggest serious alterations to Maine’s birdlife in the decades to come, especially among many of the iconic northern species for which the state is known. How—and how quickly—Maine’s plant communities respond to the changes throw additional uncertainties into the mix, while the almost unmatched degree of warming in the Gulf of Maine threatens the hard-won restoration of many seabird species.
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Red-bellied Woodpecker

A global pattern of poleward shifts in the distribution of many animals and plants is well-documented and is evident in Maine as well. In the last 30–40 years, Maine has seen a continued northward and eastward movement in the ranges of many species, including Turkey Vulture, Tufted Titmouse, Carolina Wren, Red-bellied Woodpecker, Northern Cardinal, Pine Warbler, and Prairie Warbler. While the arrival of new (or newly common) birds may seem like good news, the other end of the equation is the range contraction of many more northerly or high-elevation species. Modeling based on expected levels of continued greenhouse gas emissions shows that most North American bird species will have to shift their distributions northward or upward in elevation to follow their favored habitats—many of which will shrink in a newly warm world. One study modeled future distributions of 150 birds in the eastern U.S. and found that more than half were expected to decline by at least 25 percent in abundance or range under some emissions scenarios (Mathews et al. 2004). A number of species, including Yellow-bellied Sapsucker, Red-breasted Nuthatch, Swainson’s Thrush, Evening Grosbeak, White-throated Sparrow, Dark-eyed Junco, Lincoln’s Sparrow, Nashville Warbler, Yellow-rumped Warbler, Blackburnian Warbler, Pine Warbler, and Mourning Warbler were, under some scenarios of unchecked greenhouse gas emissions, projected to disappear from Maine altogether as breeding species. High-elevation spruce-fir forest specialists like Bicknell’s Thrush and Blackpoll Warbler are also expected to show marked decreases as habitat disappears with increased temperatures (Rodenhouse et al. 2008).

A notable question in many climate change projections is how well and how quickly the plants that constitute ecological community foundations will be able to track northward movement of their required climatic conditions. Some areas are projected to remain relatively more climatically stable than others, thereby offering a form of “climate refuge” for certain species into the future (Stralberg et al. 2018, Wells et al. 2018). Interestingly, studies of ancient pollen cores show that spruce-dominated forests have remained on Maine coastal islands and peninsulas for thousands of years— at least 5,000 years in some locations—even persisting when a then-warmer climate pushed spruce out of northern Maine (Schauffler and Jacobson 2002).

Some climate change impacts are less easily discernible. Many important biological events like leaf emergence, plant flowering, and insect emergence and abundance are occurring earlier in northern latitudes. Some short- and medium-distance migratory birds in North America and Europe are arriving about two weeks earlier in spring today than 40–50 years ago (Parmesan and Yohe 2003, Root et al. 2003). These species, which largely winter in the temperate zone, seem able to track the earlier leaf-out and remain in sync with seasonal peaks in insect emergence, food they need to raise their young. But long-distance migrants (those coming from wintering grounds in the tropics and Southern Hemisphere) seem to be arriving at most only a few days earlier than they were decades ago. In one intensively studied European population of migratory Pied Flycatchers (Ficedula hypoleuca), researchers found the longer-distance migrants that were arriving after peak insect availability were less successful in raising young than shorter-distance migrants that had shifted their arrivals several weeks earlier (Both and Visser 2001).

Sea-level rise poses an existential threat for birds that nest in low-lying coastal habitats, including beaches, salt marshes, and offshore islands. Storm surges and periodic high tide events that wash over the ground nests of Least Terns and Piping Plovers on beaches and flood the salt-marsh nests of Saltmarsh and Nelson’s Sparrows have shaped the evolution of these species over millennia (Shriver et al. 2007, Bayard and Elphick 2011). But with rising sea levels, such events become more frequent, and with time, low-lying shorelines will be permanently underwater. In some areas, topography may allow migration of beaches and tidal marshes farther inland—but not if those inland areas are largely developed, as is the case in many parts of the Maine coast. For these reasons, there is a high probability that Saltmarsh Sparrows will be extinct by 2060 as a result of sea-level rise (Field et al. 2016, Hodgman et al. 2015a). Sea-level rise will also have significant impacts on a wider suite of birds that use salt marshes to feed, including herons, shorebirds, and waterfowl.

Marine ecosystems and the birds that rely on them have already suffered some of the most noticeable climate change impacts (Frumhoff et al. 2007, Lucey and Nye 2010, Pershing et al. 2015). Warming sea temperatures caused the disappearance of forage fish near seabird colonies in many northern areas, resulting in complete or near-complete nesting failures for regional populations of seabird species like Atlantic Puffins in Iceland and Tufted Puffins off the Alaska coast (Jones et al. 2019). A 56-year study of the Leach’s Storm-Petrel population on Kent Island, New Brunswick, found reproductive success began declining in 1988 after global mean temperatures reached a critical high (Mauck et al. 2018). In the Gulf of Maine, Atlantic Puffins have seen substantial drops in nesting productivity in years when sea surface temperatures were above average (Kress et al. 2016). In those years, adult birds were seen trying to feed Butterfish (Peprilus triacanthus)—a warm-water species not usually found in the Gulf of Maine—to their young.

 


SEA-LEVEL RISE AND COASTAL BIRDS


While climate change will certainly impact Maine birds, it is hard to know how or how severely many species will be affected.



Of changes occurring as a result of global warming, sea-level rise is one of the most certain, and will likely be exacerbated by more frequent high-intensity storms. That means trouble for birds nesting on Maine’s salt marshes and beaches.

Current predictions based on Maine tide gauge data are for up to 10 feet (3 m) of sea-level rise by the end of the 21st century (Sweet et al. 2017). At that rate, some Maine salt marshes may not accrete enough sediment to keep up with rise. Worse, much of the Maine coast is too steep to allow gradual inland migration, or such movement will be blocked by development. If neither accretion nor migration is possible, a salt marsh will drown. Depending on the rate and trajectory of sea-level rise and local marsh response, Maine could lose half of its salt-marsh area by 2100. Outright marsh loss will be accompanied by a decrease in areas dominated by Salt Meadow Cordgrass or Salt Hay (Spartina patens), and a corresponding increase in Smooth Cordgrass (S. alterniflora)—that is, a shift from dominance by high marsh to low marsh. In Connecticut, the only New England state with historic data, Saltmarsh Sparrow declines seem to be explained by increases in nest flooding since 2002 (Hodgman et al. 2015b).

Because of their dependence on salt marshes, and in particular high marsh, Nelson’s and Saltmarsh Sparrows and Willets are among Maine’s breeding birds most vulnerable to climate change (Whitman et al. 2013). If seas rise as predicted, it is likely none of these will be nesting on Maine marshes by 2100. Losing salt marshes not only means losing species that are obligate salt-marsh nesters, it also means loss of important feeding habitat for egrets, ibis, and herons, many shorebirds such as dowitchers and Least Sandpipers, and wintering American Black Ducks.

Beach nesters, such as Piping Plovers and Least Terns, are also in jeopardy. As the sea rises and storms erode dunes, some beaches may migrate landward, but most will soon run up against houses and roads or steeper uplands. Wider beaches will gradually narrow and many beaches will eventually disappear as functional bird habitat. Today’s large salt marshes, especially those behind barrier beaches, may become shallow bays with submerged aquatic vegetation or low tide mudflats likely to provide feeding grounds for migrant shorebirds. However, tidal marsh response is individual, dynamic, and still unfolding; there is evidence that tidal restrictions caused by causeways, bridges, and ditch plugs may exacerbate the loss of marsh habitat by reducing sediment accretion, so restoring tidal flow may mitigate marsh loss (Correll et al. 2017). Conservation organizations, public land managers, and coastal biologists are monitoring salt-marsh health and changes, promoting restoration when it makes sense, and identifying conservation opportunities that will benefit marshes and marsh-dependent species now and into the future, even as they change.
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Unfortunately, the body shape of Butterfish generally makes it too wide for nestling puffins to swallow, resulting in starvation. Other historically more-southerly marine fishes, invertebrates, and plankton are now found more regularly in the Gulf of Maine, while some species traditionally found there are becoming much less abundant (Lucey and Nye 2010, H.J. Walsh et al. 2015). Rising carbon dioxide levels in the atmosphere are also causing acidification of the world’s oceans, a problem to which the Gulf of Maine is unusually susceptible because of its particular hydrology. Among other effects, acidification interferes with a shellfish’s ability to create a calcium shell—bad news not only for mussels, clams, snails, and other mollusks, but also for the many birds that feed upon them.

Conservation Efforts and Initiatives

Maine is fortunate to have a great many conservation success stories. Despite the challenges that lie ahead, there is much being done to protect Maine’s ecosystems and birdlife—and much more that could be accomplished with individual and collective will.

 


PUBLIC AND PRIVATE PARTNERSHIPS FOR MAINE BIRDS


Maine has a number of public agencies and private nonprofit organizations that work together to track the status of specific species and manage their populations and habitats.



Maine Department of Inland Fisheries and Wildlife’s (MDIFW) mission is to conserve, protect, and enhance the fish and wildlife resources of Maine. MDIFW is responsible for maintaining the state list of Endangered and Threatened species, monitoring the status of those species, and helping to ensure compliance with the regulations that protect them. This agency also manages the hunting of waterfowl in cooperation with the US Fish and Wildlife Service (USFWS) and is solely responsible for managing resident upland game species. A third key role with respect to birds is to designate Species of Greatest Conservation Need, identify actions on their behalf as part of developing the State’s Wildlife Action Plan (SWAP 2016), and undertake special projects to ensure the conservation of priority species and habitats. MDIFW developed protocols for and oversees the Maine Breeding Bird Atlas 2018–2022. “Beginning with Habitat” is a MDIFW-led public and private partnership effort of MDIFW, the Maine Natural Areas Program and other state agencies, USFWS, Maine Audubon, Maine Coast Heritage Trust, The Nature Conservancy, and Maine Woodland Owners that provides integrated information on locations and conservation needs of tracked wildlife species, including birds, to towns and conservation entities for planning purposes. MDIFW owns many of Maine’s iconic bird habitats, including Eastern Egg Rock, a preeminent Atlantic Puffin colony; Scarborough Marsh, the largest salt marsh in the state; and many properties around Merrymeeting Bay and the lower Kennebec Estuary.

The U.S. Fish and Wildlife Service (USFWS) has responsibility for federally listed endangered and threatened (ET) species; conducts species assessments and makes recommendations on listing status; reviews proposed developments for impacts on ET species; assists with management of ET species; and provides funding to the state for protection and management of these species. The agency also plays a role in managing the harvest of waterfowl and in enforcement of the Migratory Bird Treaty Act. There are six USFWS National Wildlife Refuges in Maine, including Aroostook, Maine Coastal Island, Moosehorn, Lake Umbagog, Sunkhaze Meadows, and Rachel Carson, all of which provide important habitat for birds. USFWS also conducts avian research and monitoring at each refuge. In addition, the USFWS Gulf of Maine Coastal Program identifies, protects, and restores habitat for migratory birds, especially waterfowl and federally listed endangered and threatened species. For instance, the program assessed 4,617 coastal islands and ledges and identified 616 that currently or previously supported nesting waterbirds. As of 2018, 11 seabird restoration sites are actively managed for their nesting seabird and wading bird populations. USFWS also oversees migratory bird permits and works with the U.S. Geological Survey (USGS) on bird banding and band recovery information.


Both MDIFW and USFWS are part of the Gulf of Maine Seabird Working Group (GOMSWG), a collaborative partnership among state and federal agencies, national and state Audubon organizations, universities, nongovernmental organizations, and private citizens from Canada to Massachusetts that monitors, manages, and restores populations of colonial nesting seabirds in the Gulf of Maine. GOMSWG includes private organizations such as Maine Audubon and National Audubon’s Seabird Restoration Program (including Project Puffin), which provides on-the-ground staff for management of many island seabird and wading bird colonies.

Maine Audubon is contracted by MDIFW to provide on-the-ground staff to monitor and protect endangered beach-nesting Piping Plovers and Least Terns, and to monitor migrating shorebirds. The organization conducts an annual survey of loons on Maine lakes through hundreds of volunteers. Maine Audubon also identifies, maps, and describes Important Bird Areas in the state; promotes forest management “with birds in mind” through its Forestry for Maine Birds program; hosts birding field trips and educational programs for the public on bird identification, ecology, and conservation; engages the public in citizen science projects, including the Breeding Bird Atlas; and provides advocacy to the Maine legislature and other decision-makers on various bird conservation matters.

The Natural Resources Council of Maine advocates for public policies that address the major issues impacting bird populations, including climate change, pollution and toxins, land-use planning, river restoration, wetlands protection and water quality.

Biodiversity Research Institute is a private research group based in Maine that does research on birds around the globe. Most relevant to Maine is its extensive research on mercury contamination in loons and tracking select marine birds.

Sporting groups, such as Sportsman’s Alliance of Maine, Ruffed Grouse Society, Wild Turkey Federation, and Ducks Unlimited, educate their members and the public about game birds and waterfowl. They also advocate for and sometimes undertake habitat conservation and management projects for these species.

Universities and colleges: Most University of Maine branches and private colleges in Maine have at least one professor who is actively engaged in bird research.

Conserved Lands: Federally protected lands in Maine include National Wildlife Refuges, White Mountain National Forest, Acadia National Park, the Appalachian Trail corridor, and Katahdin Woods and Waters National Monument. Maine’s public lands are owned and managed by the Bureau of Parks and Lands (currently within the Maine Department of Agriculture, Conservation and Forestry), MDIFW, and the Baxter State Park Authority. In addition, private organizations such as The Nature Conservancy, Maine Coast Heritage Trust, Forest Society of Maine, and more than 70 local and regional land trusts own fee and conservation easements on thousands of parcels. Some towns also own land. Together, these public and private agencies protect more than three million acres that provide essential habitat for Maine’s breeding birds and migrants.
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Land Conservation and Bird Habitat

Maintaining large areas of the habitats birds depend upon to breed, feed, and rest in migration and winter is the most important conservation action we can take on their behalf. Ensuring the continuation of large unfragmented areas of natural habitat will also support resilience to impacts from a changing climate and other human perturbations.

While not specifically focused on birds, land conservation efforts have made significant gains in Maine in recent decades, protecting habitat that supports literally millions of birds. Early 20th century land conservation milestones in the state include the donation of lands that became Maine’s first state park (Aroostook State Park), Acadia National Park, Baxter State Park, and acquisitions of the first national wildlife refuge in the state (Moosehorn) in 1937. Despite these benchmarks, the proportion of Maine’s land base in conservation remained relatively minor—less than 250,000 acres (100,000 ha), or about one percent of the state—until the late 1980s (Irland 2018). Investigative journalist Bob Cummings revealed in 1972 that Maine still held ownership rights to hundreds of thousands of acres set aside for public use when Maine was still part of Massachusetts. These lots were essentially forgotten and treated as private forest lands after the state granted one-time harvest rights to private timbering operations circa 1870. A lawsuit in the 1970s, and further negotiations in the 1980s, culminated in the consolidation of 600,000 acres (250,000 ha) into today’s Public Lots.
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Figure 2. Progress in Land Protection

Conserved land in Maine increased dramatically with the advent of large easements on private land, 2000–2010. The timeline does not include approximately 9% of acreage for which we have no year of protection. Adapted from Lilieholm et al. (2013).


One of the most significant land conservation initiatives in Maine history has been the Lands for Maine’s Future (LMF) program, established in 1987. Funded by a series of voter-approved bonds, LMF awards grants to land trusts, nonprofits, and municipalities to purchase or secure easements on the most important conservation and recreational lands. To date, the LMF program has protected more than 591,000 acres (239,000 ha) by providing $132 million (Irland 2018, Land Conservation Task Force 2019). These and other funding sources, including the federal Forest Legacy Program, federal Land and Water Conservation Fund, and private philanthropic donations, have allowed nonprofits to purchase fee title or easements for 2.2 million acres (890,00 ha) of conservation lands. As of 2018, there were 930,400 acres (376,500 ha) of fully protected land (4.7 percent of Maine’s land area), including designated ecological reserves on public land (see Map 8 p. 65). Another 3.2 million acres (1.3 million ha, 16.1 percent of Maine) are public conservation land or private land covered by easements that typically allow forestry and recreational uses but prevent most forms of development and natural resource extraction (TNC data).

However, southern Maine counties, where development threats are highest, have the smallest percentage of their land base in conservation (Irland 2018); the combined 11 southernmost counties having only 8 percent in conservation status. Aroostook County, on the other hand, has 17 percent of its land base in conservation—although only 3 percent is in strictly protected reserves (S. Meyer, pers. com.). Maine’s more than 75 land trusts are increasingly important in land protection efforts, especially in southern and coastal areas that have already experienced the greatest loss and are expected to bear the brunt of development in the coming decades (Lilieholm et al. 2013, Meyer et al. 2014). In 2019, a land conservation coalition recommended increased land conservation efforts in Maine, including the issuance of a $75 million bond to further support the Land for Maine’s Future program (Land Conservation Task Force 2019).

These are important steps in the right direction, but recent science suggests the key to maintaining biodiversity is maintaining 40–80 percent of the landscape in natural, intact condition (Noss et al. 2012, International Boreal Conservation Science Panel 2013, Carlson et al. 2015, Wilson 2016, Dinerstein et al. 2017). The U.N. Convention on Biodiversity has a 2020 benchmark that all signatory nations protect at least 17 percent of their lands. The U.N. is advocating for a new 2030 treaty benchmark to protect at least 30 percent of land. Clearly, more land conservation is needed in Maine, especially in southern and coastal parts of the state.
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Map 8: Conserved Lands

More than 20 percent of Maine is protected from development by fee ownership or conservation easement held by federal, state, municipal, or private nonprofit entities (bright green). Forest harvesting is permitted on roughly 80 percent of this land. (Data: Maine Department of Agriculture, Conservation and Forestry.)



Setting Conservation Action Priorities

Land conservation, while a critical strategy, is not enough. To protect Maine’s birds in a rapidly changing world, we need carefully developed strategies, directed by the best science, that make the most of scarce resources.

State and federal agencies, conservation nonprofits, scientific coalitions, and others, have developed goals and plans for individual bird species, species groups, and for broader ecological communities at scales ranging from the local to statewide to regional (Wells 2007, Wells 2010). The Nature Conservancy, for example, has developed a comprehensive set of ecoregional plans with recommendations for maintaining birds and other forms of biodiversity through habitat conservation. Coalitions including Partners In Flight, the U.S. Shorebird Conservation Council, and Waterbirds for the Americas have developed ecoregional plans focused on landbirds, shorebirds, and waterbirds, respectively. Maine Audubon has identified 77 Important Bird Areas (IBAs) in the state as part of a global program of the BirdLife International partnership (Wells et al. 2005, Wells 2007). These IBAs include many important seabird nesting islands along the coast, sites important for grassland and marshland breeding birds, migratory stopover locations for shorebirds, and wintering areas for waterfowl. The largest IBA, the Northern Maine Forest Block, is formally recognized as an Important Bird Area of global significance. Although IBA designation carries no legal protection, like these other plans it serves to highlight the location’s critical nature and may focus conservation attention and resources including land acquisition, if needed, in the future.

MDIFW has developed a series of species-specific conservation plans for birds listed as endangered, threatened, or species of special concern in the state. The U.S. Fish and Wildlife Service has also developed conservation plans for federally endangered and threatened species. Virtually all of these plans are found online for further investigation by citizens interested in learning more about, and finding ways to become involved with, bird conservation (Wells 2010). MDIFW completed the state’s second Wildlife Action Plan in 2016, an impressive synthesis of much of the information found in other various bird conservation plans. These documents should guide bird conservation by the state government and its conservation partners in Maine.

Monitoring and Research— Building the Case for Action Priorities

Consistent long-term monitoring, often using volunteer citizen-science efforts, has been essential in establishing which birds are doing well and which are declining and by how much. Unfortunately, volunteer efforts may not have long-term consistency; for example, many BBS routes in northern Maine are no longer run for lack of volunteers. Further, some species require professional efforts, which depend on funding that can be fickle. The comprehensive surveys of wetland birds done in 1990, for instance, have not been repeated. Recently, just as winter seaduck populations seemed to be falling, USFWS stopped doing coast-wide winter waterfowl surveys, citing costs and the higher priority of tracking breeding populations.

 


THE VALUE OF CITIZEN SCIENCE

Most of what we know about avian distribution and abundance has come through volunteers participating in what is collectively known as citizen science. Such activities range from Project FeederWatch (Cornell Lab of Ornithology), which requires no more than reporting on what one sees out one’s home window, to participating in organized hawkwatches (Hawk Migration Association of North America), Christmas Bird Counts (National Audubon), and loon surveys (Maine Audubon). Others, such as Breeding Bird Surveys (USGS) and Maine Bird Atlas (MDIFW) efforts, often take birders farther afield and require excellent auditory identification skills. The difference between these efforts and a Big Day or uploading a field checklist to eBird, for instance, is that they are designed with scientific purposes in mind; use standardized protocols; and the results are compiled, curated, and made available as data sets that can then be analyzed. Additional volunteers are always needed, and there are many opportunities for engagement for anyone who is interested.
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To address declines, we need to know more than distributions and population trends—we need to know their causes. This requires research, whether to determine the impacts of different forestry or fishing practices, or to draw links with persistent contaminants in the environment or insecticides. The need for robust science is especially true for issues that require political action and in which there are economic interests at stake.

Education and Engagement to Build Broad and Sustained Support for Action

At the turn of the 20th century, it was women’s groups deciding not to buy feathered hats, lobbying lawmakers on behalf of bird protection, and building coalitions with farmers who knew that birds were helpful in curbing crop pests, which eventually led to the passage of laws to end market hunting. Action is critical in making conservation happen. Merely knowing that the widespread use of DDT had dire effects on birds was not enough; it took the publication of Silent Spring and Rachel Carson’s brave defense of her research in the face of hostile attacks from the chemical and agricultural communities to inspire the widespread citizen outcry that eventually led to the pesticide’s banning. The broad education and engagement of citizens is essential to creating any significant change. For bird conservation to be successful, in the face of escalating threats on many fronts, there needs to be a widespread, public appreciation of birds and the roles they play, both in the environment and in enriching our lives.

Effecting Change Via Private Action and Public Policy

Better information and awareness alone will not prevent or reverse declines. Action needs to be taken at every level—by individuals, by private groups, and by local, state, national, and in some cases international governments. Maine has a strong record of public and private partnerships acting together on common causes. Bird conservation in Maine has seen many successes in the past 100 years, and many new initiatives are now underway. But the needs are greater than ever. Furthermore, Maine has an extra responsibility precisely because it still has so much habitat left in good condition.

It is not the purview of this book to prescribe specific actions, but we wholeheartedly urge those who care about Maine’s birds to identify and act on strategies to address the threats posed by a changing climate, habitat loss, poor natural resource management, and the contamination of the environment with toxins and pollutants. The good news is that almost all actions taken for the sake of birds are likely to have benefits for other species (including humans), and almost all environmental protection measures will ultimately benefit birds.


Breeding Bird Survey Annual Trend Estimates
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Table 4. Breeding Bird Survey annual trend estimates, 1966–2017 and 2008–2017, for species with at least one statistically significant trend, from greatest increase to greatest decrease. Cells shown in green are statistically significant increases, while those in red are significant declines (J. Sauer, pers. com.). *Migrant status from Wells 2011. **Habitat comments from VCES 2016.




Christmas Bird Count Annual Trend Estimates




	Species Name
	1966-2017 Trend (%)
	2007-2017 Trend (%)


	Eastern Bluebird
	33.4
	32.1


	Wild Turkey
	32.2
	18.8


	Red-bellied Woodpecker
	16.1
	24.0


	Bohemian Waxwing
	15.7
	96.2


	American Wigeon
	13.6
	12.3


	Lesser Scaup
	13.0
	12.4


	Tufted Titmouse
	11.7
	6.7


	Northern Gannet
	11.6
	5.3


	Carolina Wren
	11.3
	5.6


	Ring-necked Duck
	10.8
	9.4


	Mallard
	10.1
	7.0


	Cedar Waxwing
	10.0
	20.6


	Hooded Merganser
	9.8
	4.6


	Cooper’s Hawk
	9.6
	8.6


	Canada Goose
	9.6
	6.0


	Ring-billed Gull
	9.4
	3.3


	Peregrine Falcon
	9.2
	8.8


	Green-winged Teal
	8.9
	8.9


	Razorbill
	8.3
	5.1


	Double-crested Cormorant
	8.1
	5.7


	Northern Cardinal
	8.0
	8.0


	Great Horned Owl
	7.6
	7.4


	American Goldfinch
	7.3
	-3.2


	Mourning Dove
	7.0
	3.0


	American Robin
	7.0
	35.4


	Harlequin Duck
	6.9
	6.9


	House Finch
	6.1
	1.4


	Ruddy Duck
	6.0
	-40.3


	Bald Eagle
	5.9
	6.1


	Snow Bunting
	5.1
	37.9


	Northern Flicker
	4.7
	3.0


	Savannah Sparrow
	4.0
	3.6


	Northern Harrier
	3.7
	7.3


	Merlin
	3.4
	3.6


	Black Scoter
	2.8
	5.3


	American Crow
	2.5
	2.4


	Dark-eyed Junco
	2.5
	-1.4


	Common Loon
	2.4
	2.3


	Barred Owl
	2.3
	0.8


	Red-tailed Hawk
	2.2
	2.0


	Black Guillemot
	2.2
	2.5


	White-breasted Nuthatch
	2.0
	7.3


	Red-breasted Nuthatch
	1.8
	5.0


	Red-throated Loon
	1.7
	2.0


	Brown Creeper
	1.3
	3.0


	Black-capped Chickadee
	1.1
	1.7


	Blue Jay
	1.0
	9.3


	Hairy Woodpecker
	1.0
	3.6


	Golden-crowned Kinglet
	0.7
	-10.8


	Northern Shrike
	0.7
	9.6


	Downy Woodpecker
	0.4
	2.2


	American Tree Sparrow
	0.4
	6.9


	Common Raven
	-0.8
	-0.7


	Yellow-rumped Warbler
	-1.4
	-15.2


	Northern Goshawk
	-1.4
	-1.8


	Horned Grebe
	-1.6
	-1.5


	Glaucous Gull
	-1.9
	-1.8


	Ruffed Grouse
	-1.9
	-4.0


	Barrow’s Goldeneye
	-2.0
	-3.9


	Dovekie
	-2.2
	-49.5


	Common Goldeneye
	-2.2
	-2.2


	Great Cormorant
	-2.7
	-2.0


	House Sparrow
	-3.0
	1.5


	Pine Grosbeak
	-3.2
	76.4


	Herring Gull
	-3.4
	-3.4


	Canada Jay
	-4.1
	-4.7


	Greater Scaup
	-4.3
	-6.7


	Great Black-backed Gull
	-4.4
	-6.2


	Fox Sparrow
	-5.1
	3.2


	King Eider
	-5.8
	-5.8


	American Kestrel
	-6.3
	-6.5


	Red-winged Blackbird
	-6.4
	-3.9


	White-winged Crossbill
	-6.7
	-31.9


	Common Grackle
	-7.5
	-7.7


	Boreal Chickadee
	-8.2
	-5.5


	Evening Grosbeak
	-8.3
	67.4


	Ring-necked Pheasant
	-8.3
	-9.2


	Brown-headed Cowbird
	-17.8
	-18.2


	Increasing significantly
	19
	25


	Decreasing significantly
	23
	12





Table 5. Christmas Bird Count annual trend estimates, 1966–2017 and 2007–2017, for species with at least one statistically significant trend (Meehan et al. 2018). Cells in green indicate significant increases; red cells indicate significant declines, from greatest increase (top) to greatest decrease.




Major Historical Events Relevant To Maine Birds



	Time Period
	Conservation/Societal Activities
	Habitat Condition/Change
	Major Changes in Bird Populations


	Pre-European Settlement
	Native American hunting, fishing, small-scale agriculture, and burning.
	 
	 


	1600s
	Subsistence hunting by Wabanaki. First European settlers. Wabanaki population decimated by diseases brought by Europeans.
	Small scale forest clearing.
Egging on coastal islands.
	?


	1700s
	Widespread colonization of southern Maine. Hunting increases.
	More forest clearing. First minor dams for small mills.
	?


	1800–1865
	Maine becomes a state (1820).
Northern townships surveyed; beginning of industrialization.
Market hunting for waterfowl and upland birds.
Portland Society of Natural History founded (1843).
	Peak of agricultural clearing in southern Maine.
	Extinction of Great Auk.
Decline of waterfowl.


	1865–1900
	Railroad to northern Maine.
Journal of Portland Society of Natural History begun (1864).
Rumford and Millinocket paper mills open.
Boom in river dam construction.
Hunting season on caribou closed (1899).
	Forestland acreage reaches lowest point (1872, 64% of state). Extensive fires in northern Maine. Switch from pine to spruce-fir for pulp production. Growth of agriculture in Aroostook Co. Southern Maine farmland begins to revert to shrub and forestland. Access to spawning grounds for most anadromous fish effectively blocked.
	Extinction of Labrador Duck, Heath Hen, and Passenger Pigeon.
Continued decline of waterfowl and many other bird species due to hunting for food and millinery trade.


	1900–1950
	Passage of Migratory Bird Treaty Act (1918). Establishment of National Audubon Society (1905),
White Mountain National Forest, Acadia National Park, and Baxter State Park created.
Growth of pulp and paper industry. Palmer’s Maine Birds published (1949).
	Acadia National Park (1916), Baxter State Park (1931), and Moosehorn NWR (1937) established.
Marketable volume in Maine forests at lowest point (1933).
Extensive fires in southern Maine and on Mount Desert I.
	Recovery of waterfowl.
Bald eagle population at lowest point due to DDT.


	1950–1970
	Maine Chapter of The Nature Conservancy (1951), Natural Resources Council of Maine (1959). PSNH and Maine Audubon merge (1961).
Most Maine Christmas Bird Counts initiated.
Rachel Carson’s Silent Spring published (1962).
	Suburbanization of southern and coastal Maine begins.
Rachel Carson NWR established (1966).
Advent of factory trawlers in offshore waters leads to high discard of small fish by-catch.
	Reintroduction of Canada Goose.
Increase in gull populations.


	1970–1980
	First Earth Day (1970); federal Clean Water Act, DDT banned (1972); federal Endangered Species Act (1973). River log drives end (1975).
Maine Non-Game program initiated. Atlas of Breeding Birds of Maine (1978–1983).
Settlement of Indian Lands Claim and Public Lots cases lead to consolidation of northern forest ownerships and public lands.
	North woods road network developed.
Spruce Budworm outbreak 1976–1981, with salvage clear-cuts in response.
Prohibition of untreated discharge from towns and food processing plants.
Continued development and fragmentation in southern Maine.
	Recovery of Bald Eagles and Peregrine Falcons.
Re-establishment of Atlantic Puffins. Wild Turkeys reintroduced.
Population spike of some boreal budworm specialists.


	1980–2000
	Land for Maine’s Future funding established (1987). Breakup of some forest products companies, separation of mills and land.
Advent of timber investment by corporate owners with shorter time horizons. Significant land conservation. Forest Practices Act passed (1999).
	End of clear-cutting; shift in forest practices. Decline in spruce-fir area following budworm salvage harvests.
Decline in old age class in northern forest due to harvests.
Municipal open-burning dumps closed.
200-mile (320 km) offshore fishing limit enforced; end of foreign factory ships, reduction in by-catch; advent of domestic mid-water trawlers focused on herring. West Nile virus first detected in Maine birds.
Conservation land comprises 4.1% of state (1987).
	Red-necked Phalarope crash in Passamaquoddy Bay.
Recovery of Piping Plovers, terns; decline in Herring and Great Black-backed Gull populations, Purple Martin colonies.


	2000– present
	Dams removed on Kennebec and Penobscot rivers.
Bald Eagles removed from federal Endangered Species list (2009).
	Percent of forestland reaches near pre-settlement levels but sawlog harvest drops precipitously. Decline in spruce-fir acreage and patch size. Increased access by anadromous fish to spawning grounds, with 100-fold increase in Alewives. Warming of the Gulf of Maine documented. Conservation land grows to >20% of the state by 2018.
	Bald Eagle population booms; Great Blue Herons, Great Cormorants, Common Eiders decline. Ospreys move inland. Impacts on boreal breeding birds from changes in forest practices unknown. Carolina Wrens, Red-bellied Woodpeckers expand north. Canada Goose population expands to nuisance levels. Wild Turkeys expand to northern border of Maine.




Table 6. Timeline of Maine’s history as related to the state’s bird life and conservation.
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Introduction to Species Accounts
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Razorbills

We include accounts for each of the 464 species documented as having occurred in Maine as of 1 January 2019, which comprise the official list of the Maine Bird Records Committee (ME-BRC). These include species now extinct or extirpated. We also include accounts for 13 species whose occurrence in Maine is considered hypothetical by ME-BRC or are failed introductions. Names and taxonomic sequence follow the American Ornithological Society’s Check-list of North American Birds (American Ornithologists’ Union [AOU], 7th edition, 1998) as amended through the 60th supplement (July 2019). For those species with relatively recent name changes, former names are noted.

The geographic boundaries of this book follow those of the state of Maine. However, we include sightings from Gulf of Maine offshore waters without respect to state versus federal jurisdiction; from Isles of Shoals, although Star Island in that archipelago is in New Hampshire; from Machias Seal Island, which is claimed by both Canada and the U.S. (see sidebar: Who Owns Machias Seal Island?, p. 29); from Lake Umbagog, straddling the New Hampshire border; and from the St. Croix River, which forms a section of the Maine and New Brunswick boundary.

Species Account Outline

A brief overview of the bird families represented in Maine’s avifauna is followed by species accounts for that family. Each species account includes the following sections:

Status in Maine: Summarizes the species’ current distribution and abundance in Maine and serves as an abstract for the account as a whole. We use the abundance and frequency of occurrence terms currently used by the American Birding Association:


Rare: Occurs in low numbers but annually.

Casual: Not recorded annually but with six or more total records, including three in the last 30 years, reflecting a pattern of regular occurrence.

Accidental: Five or fewer records in Maine or fewer than three in the last 30 years.



Maine Conservation Status: This section is included if the species is listed as endangered, threatened, or a species of special concern by the Maine Department of Inland Fisheries and Wildlife (MDIFW).

Historical Status in Maine: Summarizes what we know of the species from Palmer’s (1949) and Knight’s (1908) comprehensive surveys of Maine birds and other historical sources relevant to the species’ Maine residence, breeding or migratory status, abundance, distribution, and arrival and departure dates. In the case of species that experienced significant population changes in the years after Palmer was published, this section also summarizes records from 1950 to modern times. Unless otherwise noted, all references to Palmer and Knight in the species accounts are to the 1949 and 1908 publications.

Global Distribution: Leads with the broad zoogeographic region, such as Cosmopolitan, Holarctic, Nearctic, Neotropical, or Palearctic, and provides a thumbnail sketch of breeding and wintering distribution. This section is also where the existence of other subspecies may be noted.

Global Conservation Status: Status is only included if the species carries a status above “least concern” by global and national standards, including International Union for Conservation of Nature (IUCN), U.S. Fish and Wildlife Service (USFWS), Endangered Species Act (ESA), Partners In Flight (PIF), U.S. Shorebird Conservation Plan (USSCP, 2nd ed.; Brown et al. 2001), and North American Waterbird Conservation Plan (NAWCP; Kushlan et al. 2002).


Remarks: Does not appear in every account and is often anecdotal. In some cases, additional material of interest is in an associated text box.

Seasonal records: We have generally assigned records from March, April, and May to spring; June, July, and August to summer; September, October, and November to fall; and December, January, and February to winter. However, the months included in the season may differ among species; in cases of some migrants through Maine, such as many shorebirds, the migration seasons do not neatly correspond to astronomical divisions of seasons and may more appropriately be thought of as northbound and southbound migration records. Except for accidental or casual visitors, in which case all relevant sightings are included, the seasonal records are not intended to be comprehensive but rather to provide examples to illustrate general patterns of distribution, abundance by season, and trends over time. Each spring section generally begins with arrival dates, then goes to maxima, both organized regionally. Summer describes breeding range in the state, if relevant, and often includes abundance and trends indicated by Breeding Bird Surveys (BBS; referencing Sauer et al. 2017 unless noted otherwise) or MDIFW surveys. Fall follows a similar pattern as spring, starting with arrivals, buildup, and then departures of migrants, in chronological order. Winter includes records of overwintering, and frequency and maxima on Christmas Bird Counts (CBC, Sauer et al. 1996, National Audubon-maintained website [netapp.audubon.org/ cbcobservation]).

With rare exceptions, we include records only through 31 December 2018.

Both town and county are usually cited for observation localities; however, for places cited frequently, town or county may be omitted, and the reader is referred to the regional maps on pages xviii–xxi and the list in Appendix 1. For coastal locations and especially islands, see endpapers. Note that those islands shown in red are locations of coastal seabird nesting colonies. These are also shown on Map 18 with accompanying table on page 280. Readers will notice some localities are cited much more often than others. This uneven representation may be due to an actual frequency of birds, or to a concentration of birders (and thus records). Reports from some localities are included because of a long history of regular observation in that place allowing for comparison over time. Lake Umbagog serves that purpose in western Maine because of William Brewster’s careful and consistent observations there from 1871 to 1909 (Brewster 1924, 1925, 1937, and Griscom 1938). There have been decades of bird banding on Appledore Island by David Holmes, Sara Morris, and others. Monhegan Island is cited frequently because of its high rate of vagrant sightings; it is a well-known migrant trap that attracts many birders, especially in fall and, with such consistent observation effort, records cover many decades (see Monhegan Island sidebar page 82). Scarborough Marsh, the state’s largest salt marsh and also within easy flight distance of Maine’s primary wading bird colonies, is a critical place for many resident, migrant, and accidental coastal birds. For this reason, and also its proximity to population centers on the southern Maine coast, it attracts many observers year after year. Seawall Beach in Phippsburg similarly provides a long-running record of shorebirds, particularly because of regular visits by Peter Vickery. Jody Despres’ many years of observations in a part of Maine much less birded helped put Turner on our map, and Bill Sheehan’s decades of devoted observation of the waterfowl of northern Maine highlight the importance of Lake Josephine and Christina Reservoir (see sidebar, page 90).

Regions of Maine: When distribution is described in the text we use the formal ecoregion name when referring to that specific area of Maine, especially Midcoast or Downeast. See Chapter 2 for a map and descriptions of all ecoregions. However, we frequently use “northern Maine” to encompass Northwest, Aroostook Hills and Lowlands, parts of Central and Western Mountains and Eastern Lowlands regions. Likewise, “eastern Maine” may include parts of Eastern Lowlands as well as Downeast Maine. Central Interior Region is often shortened to “central Maine,” and Central and Western Mountains to “western Maine.”

Account and Sidebar Authorship: The author of each account is indicated below the account by initials. Unless otherwise noted, blue text boxes were written by the author of the accompanying species account. Co-authors: PDV, Peter D. Vickery; WJS, William J. Sheehan; JVW, Jeffrey V. Wells; CDD, Charles D. Duncan; CSW, C. Scott Weidensaul; BSV, Barbara S. Vickery. Editing and research assistants who drafted accounts: TE, Tamara Enz; RLP, Rachel L. Prestigiacomo; PD, Paul Dougherty; RVJ, Richard V. Joyce; IM, Isaac Merson; HF, Heidi Franklin; IC, Ian Carlsen. Authors of sidebars are similarly indicated, with the addition of Jeremiah Trimble and Sara Morris.


Range Maps

For most species that reach a breeding range limit in Maine, a range map accompanies the account; those breeding species found throughout the state are not mapped. Range maps are are based on data from the Atlas of Breeding Birds in Maine 1978–1983 (ABBM, Adamus 1987); the first year of the current Maine Bird Atlas (2018–2022) survey effort; Breeding Bird Surveys (BBS); MDIFW records for tracked species; records cited in the account; eBird observations during appropriate breeding months; and the authors’ judgment based on personal experience and knowledge of Maine’s biogeography. For a few maps, we are indebted to published articles, which are cited in the species account text. A map of the coast on page 280 indicates breeding locations for colonial birds nesting on coastal islands based on information from USFWS and MDIFW. There is also one map of winter distribution: Purple Sandpiper.

Like all maps, these represent approximations and generalizations based on current knowledge. As with any range map, it should be assumed that the bird is only likely to be found breeding within the range indicated in appropriate habitat and season. On some maps, we have further indicated the pattern of distribution within the range. “Local” shows that the species occurs in some but not all appropriate habitats and is usually found in the same localities most years but is not so confined to those few reliable locations that it would warrant using locality dots, as we do for Grasshopper Sparrow, for instance. Species where we use “Local” for all or part of the range include Field Sparrow, Fish Crow, Northern Mockingbird, Red-shouldered Hawk, Northern Rough-winged Swallow, and Vesper Sparrow. We used “Occasional” to indicate that the species occurs within this range spottily and not reliably in the same localities from year to year. The species may not be found even in appropriate habitat. Species for which we use this label include Cooper’s Hawk, Eastern Towhee, Indigo Bunting, and House Wren. It should be noted that these maps do not reflect abundance within range. For some birds whose populations in Maine have declined, the maps do not reflect that change because their range within the state remains the same. We have tried to distinguish between confirmed breeding versus breeding season observations (mostly from eBird), which may imply, but do not confirm, breeding. Because the maps reflect range limits, they are likely to change both in the short and long terms. We anticipate results from the ongoing, second Maine Bird Atlas will further improve and update the understanding of both breeding and wintering ranges for many species.

When the information was available, we used it to show changes in the species’ range over recent decades. For species whose ranges are expanding, such as Tufted Titmouse, mapping colors are darkest where the species began its expansion and continues to be common, fading to areas most recently colonized. For species with contracting ranges, for example Rusty Blackbird, the colors are darkest where the species currently is found and lighter in previous range extents.

Migration Tracking Maps

We also include maps of migration pathways for a sampling of individual birds tracked using technologies developed in recent decades. These new tracking approaches hugely augment the information we could once glean only through observation and the recapture of banded birds. (see Migration Tracking sidebar on p. 78.) These reveal astonishing feats of migration and the sometimes surprising ways birds link Maine to distant parts of the world.

Sources of Data
(see also History of Maine Ornithology chapter and Works Cited)

Data used for the species accounts come from many sources. For information about the species’ global distribution and status beyond Maine we frequently consulted Birds of North America Online. For waterfowl, Ducks, Geese and Swans of North America (Baldassarre 2014) was a regular general reference. Regional and national journals that provided Maine occurrence records include Bulletin of New England Birdlife, Records of New England Birds, Audubon Field Notes, American Birds, Field Notes, and most recently, North American Birds. Since the publication of Maine Birds (Palmer 1949), there have been 11 publications devoted to Maine bird records, as well as Field Cards maintained by Maine Audubon Society (see Table 2, p. 41), all of which were thoroughly combed for notable records. We did our best to confirm observer name or volume and page numbers for all records; in the case of journals for which we could find no local archive, and which are not available online, we noted “ref. unk.” Peter Vickery relied heavily on his own bird journals as well as those of others, such as Bill Sheehan and Mark Libby. Records from Maine Audubon bird alerts (cited as fide the then-current editor), and more recently the Southern Maine rare bird alert (cited as fide D. Lovitch) were also included. We consulted BBS and CBC records extensively. More recent sightings largely come from eBird. Observations of accidental species are documented by ME-BRC on their website; the reports of their decisions are published in Bird Observer and are available through the MEBRC website. When a sighting was documented photographically and the photo is archived with ME-BRC, it is noted as “ph. archive.”

 



TRACKING THE MOVEMENT OF INDIVIDUAL BIRDS


The movement of individual birds has fascinated humans for centuries, and a variety of methods have been developed to track them.



Recent technological developments, especially miniaturization, have allowed significant advances in our understanding of bird migration. Those in modern use are described here in approximate order from oldest to newest.

METAL BANDS: This tracking technique was first used in Denmark in 1899. Researchers place an aluminum band (sometimes called a ring) on a bird’s leg. Bands bear an inscribed numerical code and sometimes contact information for reporting if found. The bird must be recovered to read the band (often requiring glasses or a hand lens), making this method best for hunted species and those specifically targeted for recapture. Data from recovered banded birds can tell us the point-to-point travel distance from banding location to recapture site and the length of time since banding. Banding recoveries can sometimes determine a bird’s age, but the migration route taken cannot be known from banding data. Banding is still used, even for birds carrying any of the subsequent markers (see American Woodcock map).


[image: Image]

Map 9: Harlequin Duck Migration

Spring migratory routes of four male Harlequin Ducks (yellow) and a fall return migratory route of one of the ducks (red) as tracked by satellite transmitters implanted in the birds at Isle au Haut, ME, in April 2001. Males traveled to the coast of northern Labrador or Greenland in July to molt and remained there through the fall before migrating south again to winter at Isle au Haut (Robert et al. 2008).


MARKED FLAGS: Small, inexpensive plastic leg tags, called flags, make it possible to identify marked birds with a spotting scope or telephoto camera. Fitted around one leg, usually above the “knee” (which is actually the ankle), the tag’s background color indicates the country of origin, and a unique 2- or 3-character code identifies the individual. This method is successful with shorebirds, which often return to certain locales in large flocks that are easily scanned. For larger birds such as waterfowl, plastic collars may be used, while gulls, raptors, and other large birds are sometimes marked with wing tags. Observers can report flagged birds at bandedbirds.org to learn where the bird was tagged.

SATELLITE AND GSM TELEMETRY: Platform transmitter terminals (PTTs) are fitted with a harness, in the form of a backpack, or implanted. Communicating with orbiting Argos satellites, PTTs provide latitude and longitude fixes. Some PTTs use a data logger to store data until the bird is recaptured, while others transmit the data via satellite. GSM units communicate through the cellular network, storing data when out of cell range. Device weight should not exceed 3% of the bird’s weight; this limitation creates pressure to develop the smallest, lightest PTTs possible. Currently, the most common small solar-powered transmitters weigh 0.34 oz. (9.5 g)– suitable for birds no lighter than a Rock Pigeon or small duck. Newer models weighing half that amount are expanding the possibilities of use (see Harlequin Duck, Great Shearwater, Hudsonian Godwit, Whimbrel, Snowy Owl, and Great Blue Heron maps).


LIGHT-SENSITIVE GEOLOCATORS: In a modern version of ancient navigational techniques, small sensors placed on a bird’s leg or back record light levels every few minutes. From these data the sunrise and sunset times, and thus daylength, can be determined, allowing calculation of the corresponding latitude. Moreover, since solar noon is midway between sunrise and sunset, the longitude can also be determined. While geolocators are light enough to use on small birds, they do not broadcast data—that requires heavier batteries and additional weight. The data, sometimes several years’ worth, are stored onboard, requiring recapture for data retrieval; this is a serious limitation. This method is less precise in constant daylight within the Arctic and Antarctic Circles, on dates near the equinoxes when daylength is 12 hours at all latitudes, and in deep forests. But, as with PTTs, when all goes well we learn the bird’s location every day, without any bias from whether the location was visited by human observers (see Arctic Tern, Red-necked Phalarope, and Willet maps).

NANOTAGS: Tiny VHF radio transmitters, weighing as little as 0.01 oz. (0.2 g), can be placed on small birds. A thin antenna broadcasts individually distinctive radio pulse patterns every few seconds. Battery life is typically 60–180 days, and up to three years with larger, heavier tags. For shorebirds, nanotags are generally glued to the back feathers, so are shed when the bird molts (typically twice per year), while most passerines are harnessed with leg loops. Solar-powered nanotags with potentially longer lives are currently being tested and are attached as a harness. For long-distance migrants, which put on prodigious amounts of fat as fuel, it is a challenge to fit a harness for a nanotag or PTT properly. While the cost of a nanotag is similar to that of a geolocator, it has the advantage that the bird need not be recaptured (see “Ipswich” Savannah Sparrow map).

Receivers are as important as transmitters. Researchers participating in the Motus Wildlife Tracking System (“motus” is Latin for “movement”) have erected and maintain receiver stations with directional antennae across the Western Hemisphere (Taylor et al. 2017). When a bird is pinged (detected) by any receiver, the data are shared cooperatively across the network. Typical detection range is 10 miles (16 km).

Although by 2019 some 950 receiver sites had been erected, the paucity of receivers poses a significant challenge for tracking birds migrating through remote areas of the Arctic, for example, or the interior of South America. Some towers may be intermittently offline or even removed. Other challenges include relatively low geographic precision unless the signal is simultaneously detected by multiple towers, allowing triangulation; reduced detectability for birds on the ground or in thick vegetation compared to those in flight; and short battery life for units light enough to be put on the smallest birds.
CDD
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Map 17: Arctic Tern Migration, Track of Single Bird

The track of a single Arctic Tern (band #21269), one of 14 fitted with geolocators in 2010 by USFWS and National Audubon Society researchers on Eastern Egg Rock and Metinic Island, showing seasonal details. After being tagged, the bird made several lengthy forays to and from the breeding site (green tracks). Then, in late July it began southbound migration (red track), moving down the West African coast and crossing the Atlantic Ocean to the Patagonian Shelf off Uruguay and Argentina before continuing south to the coast of Antarctica where it spent the next five months (shown in blue). The northward trip to its breeding site in the Gulf of Maine took almost two months (yellow). (USFWS, unpublished data).





MDIFW data used for several graphs of population trends was gathered with support from federal Pittman-Robertson and State Wildlife Grant programs, USFWS Section 6 funds, Maine Outdoor Heritage Fund, and the Maine Endangered and Nongame Wildlife Fund.

Ultimately, this book is based on the observations of hundreds of birders who kept careful track of what they saw and shared their records with others. The advent of eBird has facilitated and amplified this process of crowd-sourcing and has magnified the benefits to collective knowledge.

Observers cited by initials include the co-authors: Peter D. Vickery, PDV; Charles D. Duncan, CDD; Bill Sheehan, WJS; and Jeff Wells, JVW. Others so cited are Jan Pierson, JEP, and Liz Pierson, ECP, both members of the team that brought this book to publication; and Davis W. Finch, DWF, who, although a New Hampshire resident, earned the abbreviation for the frequency of his contributions to knowledge of Maine’s avifauna and the fact that he was Peter Vickery’s early mentor and regular birding companion for more than four decades.
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Streamside wetlands, where Alder Flycatchers, Swamp Sparrows, and Northern Waterthrushes occur in summer, are typical of northern and Downeast Maine. Old Stream, Washington Co. (©Joshua Royte)

 



ABBREVIATIONS AND ACRONYMS USED



	AB	American Birds

	ABBM	Atlas of Breeding Birds of Maine

	AFN	Audubon Field Notes

	ANP	Acadia National Park

	AOS	American Ornithological Society— formerly American Ornithologists’ Union (AOU)

	BBS	Breeding Bird Survey

	BMAS	Bulletin of Maine Audubon Society

	BoM	Birds of Maine (Knight 1908)

	BSP	Baxter State Park

	CBC	Christmas Bird Count

	COA	College of the Atlantic

	fide	according to, or reported by

	FN	Field Notes

	HMANA	Hawk Migration Association of North America

	ISS	International Shorebird Survey

	JMOS	Journal of Maine Ornithological Society

	KWWNM	Katahdin Woods and Waters National Monument

	MAN	Maine Audubon News

	MASFC	Maine Audubon Society Field Cards

	MB	Maine Birds (Palmer 1949)

	MBL	Maine Bird Life

	MBN	Maine Bird Notes

	MCZ	Museum of Comparative Zoology, Harvard University

	MDIFW	Maine Department of Inland Fisheries and Wildlife

	ME-BRC	Maine Bird Records Committee

	MFN	Maine Field Naturalist

	MFO	Maine Field Observer

	MN	Maine Nature

	m.ob.	multiple observers

	NAB	North American Birds

	NAS	National Audubon Society

	NAWCP	North American Waterbird Conservation Plan

	N.F.	National Forest

	NMAS	Newsletter of Maine Audubon Society

	NWR	National Wildlife Refuge

	PIF	Partners In Flight

	Plt.	Plantation (a designation of some unorganized towns)

	PMNH	Portland Museum of Natural History

	RNEB	Records of New England Birds

	SGCN	Species of Greatest Conservation Need

	S.P.	State Park

	SWAP	State Wildlife Action Plan

	TMN	The Maine Naturalist

	TNC	The Nature Conservancy

	Twp.	Township (a designation of some unorganized towns)

	UMaine	University of Maine

	unk. ref.	unknown reference

	USFWS	U.S. Fish and Wildlife Service

	USSCP	U.S. Shorebird Conservation Plan

	VCES	Vermont Center for Ecosystem Studies

	WMA	Wildlife Management Area of MDIFW




Standard two-letter abbreviations for states and provinces are used. NFLD, as opposed to NL, is used when the species is known to occur in Newfoundland but not in Labrador.



 



MONHEGAN ISLAND: A MECCA FOR BIRDS AND BIRDERS


Monhegan Island—a speck in the Gulf of Maine, not quite halfway up the coast between Kittery and Lubec—has a long and rich history.



Its fame, in broader circles, is due to its storied fishing culture, particularly lobstering, and the undeniable attraction of its stark beauty and stunning landscapes to artists for more than 200 years. On the low-lying western side of the island, the village, with its homes, yards, trees, and gardens, appears to blend directly into the sea and the surrounding woodlands. On the eastern and northern shores, the formidable headlands rise high out of the ocean and create a constant chorus of crashing waves, an unforgettable landscape.

Perhaps it was these charms that, in 1954, first attracted Tom Martin, a 31-year-old tool-and-die maker from Manhattan, to the island, for it was not known as a birding site. Tom soon began finding bird species thought not to occur regularly in Maine, most famously Clay-colored Sparrow, but his reports were met with skepticism by the New York City birding establishment. Tom’s excellent photos soon removed any doubt, and the former skeptics began to visit for themselves. Tom’s warmth and enthusiasm endeared him to the islanders and made this curious hobby of birdwatching acceptable. With those same traits, Tom welcomed virtually every birdwatcher who visited during spring or fall over the next six decades of his life, enhancing the island’s attractiveness as a destination not only for birds but for birders. His yard became the island’s epicenter, not only for birds but also for the dissemination of bird knowledge. Dozens of Tom’s photos of birds on Monhegan were published in the Audubon Society field guides of the late 1970s and early 1980s. Many of his photos still hang in The Monhegan Museum, informing visitors to the island of the important place that Monhegan is for birds and birding.

Monhegan’s location, 10 miles (16 km) off the coast of Maine, is on the migration route for thousands of migratory songbirds every autumn and spring. Indeed, during parts of May and September, the island’s trees, bushes, and rocky beaches seem to overflow with a remarkable variety of migrants.

There are many reasons why Monhegan is so good for both attracting and viewing birds. For landbirds, food, water, and rest are critical to their survival as they undertake monumental migrations. Monhegan offers all of these. The island’s position, far enough out to sea (a salty, watery desert for such species), yet close to their normal migratory route, means that it can serve as an important stopover. This is important enough under normal conditions, but in harsh and inclement weather Monhegan becomes a life raft in a turbulent and dangerous sea. Monhegan offers a variety of habitat types that cater to the island’s avian diversity, especially in migration, including intertidal beaches, ponds, grassy meadows, marshes, open deciduous woodlands, and deep spruce forests.

Weather is an important factor when considering a birding trip to Monhegan Island, because conditions (especially wind direction) will determine the number of birds that make landfall. In the spring, generally southerly winds, especially with a westerly component, are the best. Northbound migrants get pushed offshore and, with few other options, find Monhegan a suitable stopover. If such conditions are accompanied by low cloud layers or timely precipitation (i.e., after migrants have already started their northward nocturnal flight), there is potential for large numbers of birds to be grounded on Monhegan. In the fall, the weather is generally less critical as southbound migration of passerines (and some raptors) tends to be more coastal than in spring. Still, westerly and northwesterly winds generally deliver more birds to this offshore oasis.

In the spring, Monhegan’s many apple trees offer feeding opportunities for warblers, orioles, tanagers, and more. Their white and pink blossoms not only beautifully accent the picturesque village and contrast with the deep evergreen forests that cover most of the island, but also attract numerous insects. In the fall, birds are attracted to these same trees, along with the island’s many grasses, wildflowers, and fruiting shrubs that provide food and shelter.

Songbirds are not the only migrants that visit the island. Peregrine Falcons are a famous feature of the island, attracted by the abundant prey and rugged cliffs. Some fall days, 10 or more of these impressive hunters can be seen soaring over the island or dotting the cliffs in search of their next meal. I fondly remember standing on the eastward-facing cliffs of Monhegan one day in October, as I watched 19 Peregrine Falcons, one by one, peel off their perches in pursuit of a single Red-breasted Nuthatch that was migrating out over the ocean.
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