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TO ALL THE RAVEN MAINIACS
WHO ANSWERED THE CALL 











NOTE ON THE NEW EDITION



Ravens in Winter is now celebrating its twenty-fifth anniversary. It is a scientific detective story derived from a commonplace sighting I made on October 18, 1984, in the Maine woods. I had observed the puzzling behavior of a large group of ravens that I thought might have been sharing a prized food bonanza—a moose carcass. But such sharing made absolutely no sense to me. It went against the grain of everything I had learned in my pursuit of classical biology. I was then officially an insect biologist with fourteen years of studying the physiology and behavior of bumblebees just recently behind me. Biology, the study of life, is all about finding generalities behind often seemingly idiosyncratic differences: when I saw those otherwise highly aggressive and territorial birds all sharing the same food bonanza, I could not help but think they held some profound and interesting secret, maybe even one that could apply to humans.


I had always been interested in birds, but felt we knew them well. Yet my observation that day seemed totally at odds with everything I knew. There were several possibilities, but there had to be one answer and that answer would reveal something new and wonderful about ravens and perhaps about animals in general. The question was so important that it would need to be solved and I wanted to leave a record of how it was solved. I thought, however, that the journey might be even more interesting than the destination. It would definitely be difficult because in the Maine woods ravens were not only uncommon but absurdly alert and shy of humans. I felt that the process of solving a scientific puzzle, using techniques that were available to almost everyone—because I had no special resources myself—would make for interesting reading and show how science is done or can be done by anyone venturing to tread on new ground. My task was to sort out and reject various hypotheses by experimentation and observation, as is the process of science.


The challenges were quite daunting, but the prize lured me on, and not always in the right direction. The false starts were ultimately essential, because each one narrowed the possibilities, leading me, hopefully, in the right direction. Not knowing anything about ravens proved to be a blessing because I was not biased by previous knowledge but informed by it. My writing was directly done from my research in the field and because I was typing-illiterate I did not use a computer. Yet when I submitted a draft of my notes for the book to the late Anne Freedgood, my editor at Summit Books, she was excited and worked on it over the weekend, handing it back to me all marked up in pencil. I thank her still for her encouragement and guidance.


Little did I suspect what a Pandora’s box my book would open. In the thirty years since its publication there has been an explosion of research on ravens and other birds of the crow family, and the findings are nothing if not astounding. I feel a new window has been opened into the minds of animals, one never before suspected.


I was highly honored when the publisher agreed to reprint Ravens in Winter after its long “hibernation” in obscurity overshadowed by more recent knowledge-based books, including my own Mind of the Raven. Although the latter became a winner of the John Burroughs Medal for natural history writing, to me the more simple Ravens in Winter is by far the more important book, because it represents the passions, joys, and sometimes heartache of what seemed to me at the time a life poured wholeheartedly into an endeavor equivalent to Sir Edmund Hillary tackling Mount Everest for the first time. I had not done anything like it before, or since.


When considering the reissue of this book, the question came up of what to include: whether more, or less, of anything. I thought of perhaps deleting the appendix, which includes my hard-won data. I felt that this data in charts and graphs might have been off-putting to many readers because it gave a technical “flavor” to the book, which is not its thrust. But I decided to keep it in, to preserve the original.


When I originally wrote the book, I needed to include the appendix to justify the conclusion and the story, but the story has now not only been justified but greatly expanded. I also considered writing a new appendix, to include what had been done since. However, I decided against that because so much has been accomplished in the years after the book’s initial publication, by so many dedicated and professionally competent scientists, that anything I might try to synthesize would be deficient. This, then, is the story of a beginning, and it gives a flavor of the Maine woods in winter, the ravens in the wild, and the people whose passions united in solving a gripping scientific riddle.











PREFACE



AS AN ACADEMIC field biologist, I have the duty of finding out about our natural world. I also get privileges, like a sabbatical leave. Most of my colleagues in North America tend to spend their sabbatical years in distant, exotic lands to get to know new organisms or to see new perspectives on old biological puzzles. I went instead to my retreat in Maine because I had seen ravens there behaving in what seemed to me an irrational way, and I wanted to find out why.


It was winter, and at that time the retreat was simply a tiny tarpaper shack, or “camp” in Maine lingo, with a rusty curved stovepipe coming out the side. The stovepipe served wonderfully as an air intake during blizzards. But we’ll get to that presently.


The camp, named “Kaflunk” by a previous owner some decades earlier, is in western Maine at the edge of Mount Blue State Park. I grew up near there. It is a good place to grow up, because the woods are endless, and at least then there were no fences and no No Trespassing signs to hem a boy in. Even now I get a sense of lightness and freedom at Kaflunk.


It is situated at the edge of a clearing overlooking a large valley. To get to it, you ascend a steep foot trail through a half mile of forest. The isolation was essential for the observation that I planned to do, but it was not so good for the logistics, such as slogging through three feet of snow while lugging in groceries and dragging up dead sheep and calves and such for the ravens.


I had stayed at the camp before. But it was summer then, and I was working with bumblebees. Bumblebees are highly social animals, and you might expect members of a colony to cooperate with one another. Things don’t always turn out as expected, however, mostly because you tend to overlook some essential detail. The bumblebees, it unexpectedly (to me) developed from the detailed data, competed in a scramble competition, with each bee maximizing its foraging returns individually. This led to a type of capitalist economy involving costs, tradeoffs, and an optimality solution.


In some of the same fields and woods where I had made the observations on bumblebees, I had often noticed a pair of ravens. I now saw the birds, which had always seemed to me solitary animals, doing something solitary animals are not “supposed” to do: They were sharing valuable food—those who had, it seemed, were giving to those who needed. It was the most left-wing behavior I had ever heard of in a natural system. Furthermore, it did not make sense. (As a biologist interested in how things work, I always look for some evolutionary, self-serving reason for why animals do things, although this is totally apart from the animals’ motives, and even more removed from what “ought” to be in terms of human behavior.) This time my mind failed to provide a clearly selfish, evolutionary cause for the apparent sharing, and that failure gave me an instant adrenaline rush. I felt that I might not only learn something about ravens, but also something of larger theoretical value.


It is amazing how you can see something every day and yet not notice it. There had been many occasions over the years when I had seen groups of ravens feeding at a deer or a moose carcass, as had other people over thousands of years, but nobody had noticed that it was odd. It is odd because by all the canons of common sense and theory a carcass is a very valuable resource (at least to a raven), and any one raven who finds such a food bonanza “should” defend it vigorously if it can, because then it would be well fed for months. If it does not defend the food bonanza, others will eat it, and another may not be found soon. The question almost lunged out: Why were the ravens sharing? What is the underlying pattern that explains the anomaly?


Before starting to try to answer this question, I had read no literature about ravens, and I remained ignorant even after I was well into the work. I wanted to come to my ideas from my own observation, not be guided by what others might expect. Of course, later I read the literature critically. This is also the way I wrote the book. I give a general introduction about ravens and why they interested me, and then jot down my naive observations. Syntheses of the often confusing and contradictory but always fascinating literature on ravens relevant to the observations were added later.


This book is a detective story that tries to solve a puzzle, a hunt for elusive game. It is about searching for clues by watching ravens day after day and sometimes forcing them to yield evidence that would provide a coherent picture of how one little piece of Nature operates. Right from the start I felt that after the solution was found, it would—as is usually the case—seem almost self-evident and then quickly be taken for granted. If it makes very good common sense, we say it is self-evident. After it fits into a theory (which is, after all, only formalized common sense), we feel that it could have been predicted.


But the lure is the hunt itself, not the prize. As research biologists, we mount the trophy between the pages of a prominent journal—where it will, we hope, catch the eye of admiring colleagues. But most biologists, hunters, and problem chasers are too busy and too absorbed during the chase to preserve a travelogue of the hunt. Our eyes are close to the ground, and our minds are too absorbed to stop, reflect, and write it down. Maybe this is because, for most biological chasing and sleuthing, there are no clear starting and stopping points.


This study had only a reasonably defined beginning because I’m a neophyte in corvid research, and the project unfolded in a series of field trips to the study site. These trips became natural steps in a set of continuous observations. I kept a record of each step as it happened, so I could see the wrong turns, the right, the relevant, and some of the irrelevant as well.


The text of this book was derived from my field notes. The first set of notes I took gave details such as the precise time that a raven arrived, whether it dipped its wing, made a quork and flew on, and so forth. I recorded the kind of bait, the presence of other birds, and anything else that might possibly be relevant—unfortunately what was really relevant was often not apparent except through hindsight. At the end of the day I read over these notes to extract data that seemed worth accumulating and made a daily summary of what I had hoped to find, what I had expected, and what had actually occurred. It is primarily these second notes that are presented here, with some relevant background information.


Ravens are extraordinarily hard to work with, especially in winter. In my study area the lowlands are dense thickets of white cedar and balsam fir. The steep ridges are mantled in oak, beech, and maple, and the ridges are capped with thick stands of red spruce. The snow that covers them is several feet deep. Temperatures often dip below —30°F. Blizzards are common, and ravens are very rare in comparison with crows and blue jays, their close relatives.


My ravens are also unusually shy, flying off if they see someone stop to look at them even from a distance. Previous work had suggested that they probably range over great distances, possibly hundreds of miles. Their sex cannot be determined from external appearance, and from many reports they are wily and almost impossible to catch.


In short, ravens are near the bottom of the list as a sane choice for a research project. I already knew (although not nearly as well earlier as later) that it would not be an easy project. I would need a tremendous amount of luck, or hard work, or both, to bring it off. Popular belief contends that it is next to impossible to come in contact with ravens, and you cannot hope to learn from your animal unless you gain that contact.


More has probably been written about the raven than about any other bird. But definitive scientific studies are very few, appearing mostly in obscure journals and often in German. Most of the literature consists of notes and anecdotes, and many of the conclusions are false or misleading. Furthermore, much of our “knowledge” is clouded (or illuminated?) by centuries-old myths and folklore, as well as by misidentification. Yet in 1872 the American ornithologist Edward A. Samuels wrote in The Birds of New England: “The habits of this bird have been described so many times, and are so familiar to all, that I will not give them extended notice here.” Samuels was wrong. Even now the raven is truly a bird of mystery. I hope here to provide an authoritative book on this bird in the context of solving a scientific puzzle. I have undoubtedly left out many a favorite raven story, and for that I apologize. I was forced to exercise stern judgment about what to include; otherwise it would have taken several volumes to give the bird the full coverage it deserves. Ultimately, the book is about the problem. I was less concerned with summarizing all the facts than with presenting a few new ideas.


    —


The raven project involved a seemingly inordinate, continuous effort that would not have been possible without the generous and dedicated assistance of numerous people who were always interested and cheerful and who made the work fun. I thank Lenny Young and Kate Engel for providing invaluable advice and critical supplies for the telemetry and marking. Billy Adams, Ola Jennersten, George Lisi, James Marden, Brian Mooney, A. Rosenqvist, Charles Sewall, Steve Smith, and Wolfe Wagman all partook in the memorable raven roundups. Gillian Bowser, Denise Dearing, Steve Ressel, Laura Snyder, and Wolfe Wagman were there to help take care of the vociferous raven youngsters when I could not. Wolfe Wagman, Delia Kaye, Leona and Henry DiSotto, Alice and Denise Calaprice, Brent Ybarrondo, O. Jennersten, Elsie Morse, John and Colleen Marzluff, C. Sewall, S. Smith, J. Marden, Dan Mann, Jesse Graham, Billy Adams, Scott Dixon, Stephen Card, Kimberly Frazier, Michele Kruggel, and the Wojcik clan all attended and vigorously participated in the giant raven cage-raising parties, as well as the preceding events. Other logistic support was given by Vernon Adams, Dana Eames, Christel Lehmann, Lee Lipsitz, and Gus Verderber. I thank Dave Hirth, Bernie Gaudette, and Mike Pratt for alerting me to carcasses when they were critically needed. David Capen, Pamela Duell, Lincoln Fairchild, and Peter Marler provided the equipment and expertise that made the sonograms and the critical work on vocalizations possible. David Hirth, Moira Ingle, and Dave Person supplied other equipment and helped with the radio telemetry. I profited greatly from the following people who, through correspondence or conversation, shared their expertise about ravens and other aspects of the project: Skip Ambrose, Pat Balkenberg, Warren Ballard, Peter W. Bergstrom, Kathy Bricker, David Bruggers, Cyril Caldwell, Martha Canning, Peter Cross, Jim Davis, Laurel Duquette, Kate Engel, Frank Gramlich, Eberhard Gwinner, Fred Harrington, Gary Haynes, Doug Heard, Joan Herbers, Henry Hilton, John Hunt, “P. J.” Johnson, Lawrence Kilham, Hugh Kirkpatrick, William Krohn, Audrey J. Magoun, Miles Martin, John Marzluff, Fran Maurer, Mark McCollough, L. David Mech, Frank Miller, Karen J. Morris, Frank Oatman, Raymond Pierotti, Paul Sherman, Susan H. Shetterly, Robert Stevenson, Charles Todd, Chuck Trost, and M. L. Wilton. I am grateful to the Psychobiology panel of the U.S. National Science Foundation for having the faith to provide me with a “seed” grant (BNS-8611933) that was indispensable for the project. A Humboldt Award from the Federal Republic of Germany gave me time to write. I gratefully acknowledge the unstinting hospitality of Andreas Bertsch, my host while in Germany. Last but not least, Erika Geiger was able to decipher my illegible handwriting to produce the manuscript, which greatly profited from sound editing by my fellow ravenophiles John Marzluff, Rick Knight, and Alice Cala-price, and by Anne Freedgood who “saw” the book and helped put it all together.


Because of all the “community effort” and good times that went into or have come out of this project, I donate half of the potential profits of sales of this book to the cause of further raven research. Royalties are administered by the University of Vermont under the Raven Research Fund. All contributions will be gratefully accepted and acknowledged.











AN INTRODUCTION



THIS BOOK is about the common raven, Corvus corax.I But what bird, exactly, is this? Everyone knows that the raven is a large black bird. But depending upon where you live, there are many species of large black birds. In New England and other parts of the northeastern United States, if one wants to distinguish the raven from other large black birds, one has only to differentiate it from the crow (and occasionally the turkey vulture). Confusion arises when one shifts directly to another locality, because the raven belongs to the crow family, and there are forty-one species of crows recognized worldwide. Unfortunately, many of the same species have different common names. For example, the hooded crow, Corvus corone, is also called the Scotch crow, the Danish crow, the Irish crow, and the gray crow, whereas the African brown-necked raven, Corvus ruficollis, is also called desert crow, raven, brown crow, and Edith’s crow. To add to the confusion, I know of two scientific papers where this crow, Corvus ruficollis (which weighs about one third as much as the raven, Corvus corax), is referred to as “Corvus corax ruficollis” as if it were a subspecies of the common raven. I also know of two other recent scientific papers on the raven, Corvus corax, that are illustrated with a drawing and a photograph of the American crow, Corvus brachyrhynchos.


Here in the Northeast, what we call “the crow” is specifically the American crow, Corvus brachyrhynchos. The common raven (also called the northern raven, or Yel, Txamsem, Hemaskus, Tsesketco, and other names by various northern Pacific coastal Indian tribes) is Corvus cor ax, as named in 1758 by Carolus Linnaeus, the Swedish biologist who invented the two-name system of classifying organisms by Latin names. In other parts of the United States and Canada the raven is most likely also Corvus corax, although a close relative, the Chihuahuan raven, C. cryptoleucus, lives in parts of the Southwest.


In the field the common raven, C. corax, can be recognized by its large size (commonly weighs about four times as much as the American crow, and its wingspan is up to four feet wide), its pointed wings (as opposed to the relatively blunt and splayed wings of crows), and especially by its long wedge-shaped tail (most crows have relatively square tails).


Ornithologically, ravens are members of the crow family, the Corvidae, and one can avoid the double meaning of “crow” by referring to ravens as “corvids” rather than crows. The Corvidae include not only the typically large black birds of the genus Corvus, but also the brightly colored jays, magpies, and nutcrackers. Typically, the corvids are medium to large-sized birds with nostrils covered with nasal bristles. (However, pinyon jays lack these bristles, as do adults of the European rook.) Males are sometimes slightly larger than females, but sexual color differences are absent. Corvids typically mate for life, although they often quickly remate when a partner dies. They hide surplus food. Both sexes build the nest and feed the young, but, except for the nutcrackers, only the female incubates. All corvids take both animal and vegetable food, and where they are not persecuted, they often associate with humans.


The corvids belong to the Passeriformes, the evolutionary recent order of songbirds, which includes finches, warblers, woodpeckers, shrikes, vireos, and many others. There has been much debate about how to divide the passerine species into different families. Ornithologist Dean Amadon has suggested that the Corvidae should include the birds of paradise. Charles G. Sibley, formerly of Yale University, has deduced taxonomic affinities from egg-white proteins and concluded that they are “impressively uniform” among the Corvidae, although the proteins from corvids are apparently more similar to those of shrikes than to those of birds of paradise, the Paradiseidae. More recently Sibley and his colleagues have attempted to ascertain relationships by examining the extent of biochemical binding possible between the DNAs of different species. The more the DNAs of the two species bind together, the more their genetic information content matches (for example, humans and chimpanzees can be shown to share about 98 percent of the same genetic material), and the closer they are related. Although such studies have not been entirely uncontroversial, they show that the corvids are more closely related to birds of paradise than to shrikes.


In general, shrikes and birds of paradise adapted to forest habitat, while the corvid line (except for jays) radiated out to occupy open land. Many of the more recently evolved corvids now forage at least partially on the ground. Some have even adapted to treeless country and to nesting on cliffs. Given the tendency of corvids to be large, intelligent, adaptable, ground-foraging birds independent of trees, it is probably only a slight exaggeration to say that the raven C. corax is the ultimate corvid. If so, it is also at the top of the most species-rich and rapidly evolving line of birds. It is the ne plus ultra of up-and-coming birds.


Despite all the caveats about the particular corvid or crowlike bird that may be called a “raven” (two species in North America, one in Europe, four in Africa, and three in Australia), in the public consciousness of Europe and America and in most of the extensive literature, raven refers to one species only: Corvus corax. It is this species that is the primary object of comments and observations in folklore, scientific literature, and this book.


The raven, C. corax, occupies an extraordinary geographical and ecological range. It is circumpolar, found even above the Arctic Circle and all the way south to the mountains of Central America. Its ancestral range probably included most of Europe, Asia, and North America. It lives on the frozen tundra and on arctic ice floes, in dense coniferous as well as deciduous forests, in hot deserts, and, more recently, even in some urban areas.


Worldwide, eight subspecies of the raven, Corvus corax Linnaeus, have been recognized in Ernst Mayr and James C. Greenway, Jr.’s, authoritative Check-list of Birds of the World, although such subspecies recognition is somewhat arbitrary. For example, Malcolm Jollie at Northern Illinois University in DeKalb, Illinois, believes that the many subspecies are not justified (he suggests lumping six of them into one) because there is a great deal of variation in C. corax, and the variation is in line with the environmental variation (desert birds are paler, and northern birds are bigger).


The C. corax sinuatus race, the western raven, is well recognized, and it differs from C. c. principalis, the northern and eastern raven, primarily in being much smaller. But if size alone were a valid taxonomic characteristic, then the measurements accumulated by George Willett working at the Los Angeles County Museum indicate the possibility of still a third race, ranging from the interior valleys of California into Mexico. Besides the apparent size differences in different regions, there is considerable variation even at the same place and time. In one sample of fifty-six ravens from western Maine that I studied in January-February 1986, body mass ranged from 1.05 to 1.53 kilograms, averaging 1.22 kilograms. (For comparison, an American crow weighs approximately 350 grams.) The Maine ravens thus appeared to be similar in size to Alaska ravens, where males averaged 1.38 kilograms. Bill lengths in the Maine ravens averaged 8.18 centimeters and ranged from 7.5 to 9.3 centimeters. Bill depth ranged from 27 to 32 millimeters, averaging 30.5 millimeters.


Whatever its exact size and name, the raven is big, black, and beautiful. Its highly glossed plumage shows iridescent greens, blues, and purples, shining like a black dewdrop in the light. And it dives and rolls like a black thunderbolt out of the sky or speeds along with liquid, gliding strokes. The raven is the paragon of the air, and more. It is assumed to be the brains of the bird world, so its deep, sonorous, penetrating voice demands immediate attention and respect, even though we have little or no idea what it says. It has a greater variety of calls than perhaps any other animal in the world except human beings. It is an imposing bird.


Ravens associate with any animals that kill large game—polar bears, grizzlies, wolves, coyotes, killer whales, and humans. All large-scale northern hunters have their retinues of attending ravens. In the Arctic the Inuit and other native peoples know when the caribou arrive on their migrations by the announcements of the ravens who travel with them and feed on the kills of the wolves along the flanks of the herds.


Early hunters left few records, but it would be surprising indeed if the raven has not been associated with humans for as long as we have inhabited the northern hemisphere. The raven attended our forebears’ kills, watched them, and followed them back to the camp under the cliff. The raven’s image is represented in the Death of the Birdman scene at Lascaux. Even now, in the far North where humans subsist as hunters, the raven frequents the villages. In his classic Life Histories of American Birds (reprinted in 1964), Arthur Cleveland Bent describes ravens in the Aleutian Islands as being “tame as hens.” Ravens still associate with human beings by scavenging at garbage dumps, which are the current analog of picked-over “carcasses.”


The raven has earned a prominent place in the mythology of northern peoples, in both the Old and New Worlds. According to Nordic legend, Odin, the lord of the gods, kept a pair of ravens perched on his shoulders. They were Hugin (Thought) and Munin (Memory), and he sent them out at dawn to reconnoiter to the ends of the earth. At night they returned and whispered into his ear the secrets they had learned. Odin chose his messengers well, because no bird is a better long-distance flyer or more sharp-eyed, alert, and loquacious than the raven. (Can a raven miss anything? Can it keep a secret?) Odin, with his universal knowledge, then advised the other Norse gods. In ancient Ireland, future events were divined from the calls of the raven, and even now the Irish phrase “raven’s knowledge” means to see and to know all.


The raven’s flight activity and loquaciousness were undoubtedly at fever pitch when the Vikings went into battle. The raven was the battle bird, and Viking warriors reputedly carried a sacred raven standard, as did William the Conqueror. The Vikings welcomed the company of ravens, but undoubtedly the association was based on the ravens’ own practicality or adaptability. They followed the Vikings for the same reason they now follow the wolves on caribou migrations: to find food.


The Vikings revered the raven, but those whom they raided feared the big black birds. Ravens were rightly associated with death, and not just in the context of Viking raiders. In Old English literature there are repeated references to the raven at the scene of battle, as in the great heroic poem of Judith (lines 205-211), where the raven is referred to as the lank one, the dewy-feathered one, and so on: “[The battle noise] rejoiced the lank one, the wolf in the forest, and the dark raven, the slaughter-greedy bird. Both knew that the warriors intended to provide for them a feast of doomed warriors; and behind them flew the eagle eager for prey, and the dewy-feathered one, the dark-coated one; he sang a battle song, the horny-beaked one.”


And here are lines 60-63 from The Battle of Brunanburh, at the conclusion of the poem, where the Vikings are vanquished and retire to Ireland and the Saxons return victorious: “They left behind them, to enjoy feasting on the corpses, the dark-coated one, the swart raven, with the horny beak. . . .” Similar scenes are evoked in the early eighth century Old English epic Beowulf (lines 3021-27): “Therefore shall the spear on many a cold morning be brandished in the land, lifted up by the hand; not at all shall the sound of the harp wake the warrior, but the black raven, eager for the doomed ones, as he shall say much to the eagle of what success he had at feeding, when he, with the wolf, plundered the corpses.”


The association between ravens and death led to the assumption that the birds could predict death, and the ravens’ hoarse croaking was thought to be a prophecy of calamity all over Europe and parts of Africa and Asia. To be sure, ravens will call after a death that interests them. And it is not unlikely that they could also correctly foresee impending deaths (though probably not an individual death). In medieval times a traveler along a country road may well have heard the sonorous calls before coming to a crossroads where malefactors were strung up to serve as an example. The scene is even now preserved in our language: “Ravenstone” is an old English term for a place of execution.


The raven was probably disreputable not only because it ate carrion, but also because it reputedly did not feed its young properly (young ravens are indeed conspicuously noisy when calling to be fed). In general, raven came to be synonymous with “sinner,” despite biblical allegations that ravens fed holy hermits. We read in 1 Kings 17:6 that Elijah had prophesied a drought in Israel, and in so doing stirred up the wrath of King Ahab and Queen Jezebel. God’s message was: “Depart from here and turn eastward, hide yourself by the brook Cherith, that is east of Jordan. You shall drink from the brook, and I have commanded ravens to feed you there.” According to the Bible, the ravens brought Elijah food. (Did they bring him food because by listening he discovered where they were feeding on a kill? If so, then this should be a profound lesson for us to use our rationality to interpret Nature correctly.)


William Shakespeare, true to the tradition of his time, treated the raven as a symbol of evil and destruction. In Macbeth the raven “croaks the evil entrance,” and in Othello the raven flies “o’er the infected house.” In German an evil person who ought to be hanged is still called a “Raben-aas” (Raven carrion). In the Middle East, ravens were perhaps less feared as omens of death, but they were not in good standing. According to Jewish folklore, the raven earned considerable disfavor for repeatedly violating the decree against lovemaking on the Ark. The raven was also the first one to be sent from the Ark to look for land. It did not return, possibly because it found floating corpses to feed from, and Noah then sent the dove.


According to E. A. Armstrong in his 1970 book, The Folklore of Birds, the tradition of using birds to find land is an old one among mariners. Babylonians used the raven, and Pliny the Elder, the old Roman naturalist, states that the mariners of Taprobane (Ceylon) carried ravens in their ships and set their course by following them. The Vikings used them as well. In A.D. 874 Floki, a Norwegian explorer, set out to find the large island to the west that had been discovered some ten years earlier by a Swede named Gardar. According to the Saga of Floki, Floki took three ravens. The first one he released flew back to Norway. The second, released later, saw no land after circling high, and it came back to the ship. Finally, the third flew west and did not return, presumably because it had found land in that direction. According to the saga, Floki followed this one, and that is how the Vikings discovered the southeast coast of Iceland, where ravens are revered to the present day (except in areas where the eiderdown is commercially gathered, since ravens destroy the ducks’ eggs and chicks).


Perhaps nowhere are ravens such a commanding presence as in the New World. In numerous Native American cultures the raven is both a creator and a folk hero. In his 1983 book, Make Prayers to the Raven, about the Koyukon natives, Richard K. Nelson writes:


Ravens are a part of most days in the boreal wildlands, flapping determinedly towards some unknown destination, performing acrobatic follies in pairs or trios, croaking loudly somewhere in the distance. They remain in the north summer and winter, going about their dubious affairs regardless of heat or bitter cold. And they are everywhere, from dense river forests to broad muskegs and meadows, even to the tundra mountains, where they play and circle on the rushing updrafts. Whatever else ravens may be, they are indeed successful. But then, who should know better how to live on the land than its own designer?


In the 1988 book Moose by Michio Hoshino, the author quotes Catherine Attla, an Athapaskan Indian. Attla was talking about moose hunting:


Sometimes people call on Raven for help. One of the things we say to Raven while we hunt is “Tseek’aal, sits’a nohaaltee’ogh,” which means “Grandpa, drop a pack to me.” If the bird caws and rolls, it is a sign of good luck. Raven is protected because it is said he helped shape the world. That is why the one who raised me used to tell more Raven stories than any others. He was a medicine man, and he was familiar with Raven power. People also talk to Raven when they see it out in the woods, especially when they are alone. They talk to Raven the same way we pray to God.


According to the various tribes—Tsimishian, Haida, Bella Bella, Tlingit, and Kwaikiutl—of the Pacific Northwest and including the Koyukons in Alaska, raven is the god who created the earth, the moon, the sun, the stars, and people. Raven myths are legion and too numerous to recount. In 1909 Smithsonian ethnologist John R. Swanton published twenty-eight in Tlingit Myths and Texts, after a four-month field trip in 1904 to the Tlingit Indians on the northwest coast at Sitka and Wrangall, Alaska. Although the raven was never evil in Native American mythologies, he was often a rascal. For example, raven created mosquitoes to plague people. In Inuit legend, raven created light by flinging glittering mica chips into the sky, and the Milky Way marks this track of mica across the heaven. To raven the god, human beings are part of the menagerie he has created for his own amusement. First he created humans out of rock, but that made them too durable, so he used dust to make them become mortal, as they remain today. In the original perfect world that he created, fat grew on trees, and rivers flowed both uphill and down. But this also made things too cushy for humans. So he changed the fat to fungus and made rivers run downhill only. He also devised an assortment of other difficulties for man in his role of mischief-maker, clown, and god.


Koyukon shamans as well as those in more southern tribes still invoke raven’s power to try to scare away sickness by mimicking his cawing, spreading their arms like wings, and hopping up and down on both feet.


In ancient times, North American Indians, Chinese, Greeks, Siberians, and Scandinavians believed that raven controlled or affected the weather, and on a recent canoe trip down the length of the Naotak River in northwestern Alaska, when I remarked to two Eskimo park rangers about the constant rain, they explained that rain is caused when someone kills a raven. (Incredible as it may seem, I found a dead raven near a trapper’s cabin the next day. The bird had been dead for at least a week. There was no telling if someone had killed it, though.)


The ancient myths and legends about ravens are not just interesting esoterica. They determine attitudes that affect the birds’ distribution, and I believe they may even influence the food-sharing behavior that we will discuss later.


Wherever the raven is a god, it enjoys a charmed life around humans. Among the Koyukons and other northern natives, it is taboo to kill a raven, and if one gets caught in a trap, it must be released alive while the trapper tells the bird that it was not meant to be caught. This taboo seems to be ancient. Henry B. Collins, during his archeological excavations at Cape Kialegak at the southeastern end of St. Lawrence Island, which has been occupied since A.D. 900, uncovered the remains of forty-five species of birds killed by the Eskimos. He concluded: “The absence of raven bones showed that in prehistoric time, just as today, the raven was regarded as sacred by the Eskimos and never killed.”


Ravens congregate in or near Eskimo villages all over the north, and in towns like Yellowknife and Inuvik they grab up refuse, raid groceries left unattended on pick-up trucks, and steal the sled dogs’ food. In Iceland, where there is still ancient Nordic respect for ravens, the birds are quite tame. In parts of the western United States the raven has accommodated to humans, as it has to almost everything else.


In the eastern United States, however, the raven is still a symbol of the wilderness, and over large areas of Europe it has been eradicated by poisoning bait, shooting, and destroying nests. A pioneer raven researcher in Germany, Johannes Gothe, notes that, in the dukedom of Mecklenburg-Schwerin alone, 10,440 ravens were listed as shot in the forty-one year period 1834-1875.


Similar persecution followed the immigrants to the New World. According to E. H. Furbush in his 1927 book, Birds of Massachusetts and the Other New England States, after European settlement in the East, the raven “soon became known as a killer of sickly sheep and new-born lambs, and the settlers waged a relentless warfare upon it.” The English and German settlers loathed and feared the birds, and they were perhaps overeager to attribute the death of a sickly sheep to a raven, particularly if they found ravens feeding on the carcass.


The persecution continued in the West. In his book Hunting and Trading on the Great Plains: 1859-1875, James R. Mead also comments on the association (then often fatal) between ravens and carnivores and their prey. Mead recounts how in the fall of 1859 Chief Shingawassa of the Kaw (Kansas) Indians camped in the timber in the back of his ranch. They stayed through the winter, taking and trading furs for goods (coffee, sugar, flour, and tobacco). He writes (p. 73):


Our method of killing wolves was to shoot down two or three old bull buffaloes. . . . We would let the buffalo lie one night in order to attract the wolves. The next night, just before dusk, we would go and scatter poisoned bait about the carcasses, each bait containing about one thirtieth part of a dram of strychnine. The reason we put out our baits after sunset was an account of thousands of ravens that seemed to live with the buffalo, and which were confined exclusively to country occupied by them. They would come back and pick the baits if put out before dark, so that instead of killing wolves, we would find we had a whole field of ravens killed.


He continues (p. 74):


These ravens did not nest in that section of the country—at least I never saw their nests in my travels. The buffalo, the gray wolves, and the ravens—companions in life—mingled their bones when swift destruction overtook them. The buffalo were killed by the bullets of the hunters, the wolves were killed with strychnine for their furs, and the ravens died from eating the poisoned carcasses of both, so that they all became practically extinct at about the same time.


Persecution of crows and ravens continued on to this century and to the present day. Crows are convenient scapegoats for crop failures, so they are relentlessly persecuted as “vermin.” (A classmate of mine at the University of Maine paid his college expenses by working for the Fish & Wildlife Department in northern Maine. His job: killing ravens who were eating potatoes and supposedly “spreading disease.”)


To the average person who pays $7.00 for a hunting license, there is no distinction between crows and ravens. An illustration of how we treat “crows” is encapsulated in an incident at a communal crow roost (ravens sometimes roost together with crows and other corvids) in Illinois in the 1940s. The trees where the birds slept at night were festooned with a thousand hand grenades, which, when detonated at night, left the ground spattered with about one hundred thousand dead and dying birds. In the 1960s Bert Popowski’s Varmint and Crow Hunter’s Bible was still able to recommend crows to hunters to “take up the off-season slack in available targets.”


In 1972 the Migratory Bird Treaty Act was amended to include ravens and crows, but most states list “crows” as a legal “game” bird. They are treated differently from other game birds, however: there is no bag limit, and they are fair game not only in the fall but also in the spring, during the breeding season, when they are feeding their young. One brochure, printed by a state Department of Wildlife Conservation, makes specific recommendations on crow shooting (at least it is honest and does not mention hunting in the title of the brochure) at a well-known roost. It reminds the reader that there are no bag limits on crows. Shooting hours are: “Daylight to dark daily. Early morning and late afternoon best times.” Two other useful hints: “Find their flyways for best shooting,” and “Bits of tin or tin cans may be hung 200 yards away from the opposing side of the flyway to drive the crows toward the blind.” The various kinds of calls to use or not use are also described.


A January 1985 article in Fur-Fish-Game magazine makes no pretense that shooting crows serves any useful purpose. It simply advises the shooter to “discard dead crows in a location specified by the landowner. Don’t just leave them laying in a pile in a field or behind the barn.” The article concludes that crow “hunting” is “a sure cure for cabin fever.”


Incongruously, it is illegal to tamper with the nest of a crow, and any researcher who wants to study them must get state and federal permits. Having a pet crow is strictly against the law. (Why? Much can be learned from a live crow, little from a thousand dead ones.) Why should anyone have compunctions about breaking this law, when doing so to get to know an animal from the wild might do much to raise ecological consciousness?


Both crows and ravens have been persecuted in the eastern United States, but ravens until recently declined while crows greatly increased. This may be partly because ravens’ annually reused nests (or nest sites) are very easy to find and destroy. But there are other reasons as well. In former times the raven was found throughout North America, but it disappeared from the prairies with the passing of the buffalo and the wolves. Poisoned baits took their toll. The ravens’ food base, the buffalo, was also removed, while the crows’ food base, which is associated with agriculture, increased. By the beginning of the nineteenth century the raven was gone from most of New England. Henry David Thoreau does not mention the bird in writing about his three trips to Maine, and in 1872 Edward A. Samuels in Birds of New England and Adjacent States observed that the raven is an “extremely rare resident in New England; but it occasionally rears its young on the Island of Grand Menan, off the north-east coast of Maine—on all but inaccessible cliffs.” In 1903 the ornithologist Thomas Nuttall wrote: “Of late years the Raven has almost forsaken New England,” and several decades later Arthur Cleveland Bent concluded that the raven was “uncommon or rare over most of its range in the United States,” with the New England states being “outside the normal range.” Similarly, in 1912 Walter B. Barrows wrote that in Michigan the raven is a shy bird who “disappears when settlement advances.”


It has not always been so. Ravens at one time existed in great numbers even within the city of London. They acted as the city garbage crew, and in the seventeenth century a flock of them alerted Charles II’s guards when Oliver Cromwell attempted a raid.


I gleaned additional information on London ravens by writing to the Tower of London, where I knew ravens are still kept. The following are excerpts from a letter dated 14 February 1989 that I received from John Wilmington Bern, the Yeoman Raven Master at the Tower:


It was in Charles II’s time, according to tradition, that the ravens were kept and looked after properly at the Tower. Prior to this there were ravens all around the area, especially Bermondsey, and after the Great Fire of London in 1666 they gorged themselves on the bodies which had been left because the authorities couldn’t cope with clearing the debris. They multiplied and became such a nuisance that the residents petitioned the King to get rid of them all. However, a soothsayer advised the King that if he removed all the ravens from the Tower a great disaster would befall England and his Royal Palace would crumble into dust. The King, not wanting to tempt fate, decided to keep six ravens and appoint a Keeper, of which I am the last up to now, but hopefully there will be more to follow me.


When a raven dies, he is buried in the Moat near Traitor’s Gate and his name recorded there. If there are no guest ravens at this time, I ring various people to find out if there is a lame bird available, or one which has been raised as a pet and is now unmanageable. Gwylum, our latest arrival, came from the Welsh Mountain Zoo. I clip them by cutting the pinion feather on one wing.


The normal establishment of ravens, said to have been brought in on the orders of King Charles II, is six, but from time to time, at the Governor’s discretion, we also have two guest ravens. Each raven needs quite a lot of room because, being unable to fly, they are hopping around on the ground all the time, so six to eight is a manageable figure. We have eight at the moment: Rhys, Charlie, Hughin, Larry, Hardy, Gwylum, Katie and Cedric. Last year there were three mated pairs which has never happened before, and this caused untold trouble as they became very aggressive.


They are allowed out of their cages as soon as it’s light and fed their daily rations, which is finely minced meat with dog biscuits and kitchen scraps. They are slightly overfed which makes them docile and less likely to get annoyed with the visitors. They are put back to bed as it gets dark, and each has its own apartment with straw to keep it warm and louvred doors to shut out the light. They will come when I whistle, but when I’m not here other people find it difficult to persuade them back into their cage. Each raven has its own characteristics; some are vicious, some love you to cuddle and pet them. They love attention, and I have to be careful not to have favourites as they get jealous!


Ravens do not readily breed at the Tower. They have mated and produced eggs in the past, but the eggs have always been destroyed after a few days. It may be that they are disturbed by the visiting public and have too little privacy. There is also often building work going on in the grounds which may put them off. We may try once more this year and, if we get any eggs, we will try to incubate them ourselves so that the chicks will be born in the Tower of London, which is what we are trying to achieve.


Ravens may have endeared themselves to many people in Great Britain, but shortly after Charles II’s time they were apparently persecuted, nevertheless. Robert Smith, who in the third edition (in 1786) of his book Universal Directory for Destroying Rats, and Other Kinds of Four-footed and Winged Varmin described himself as “Late Rat-Catcher of London,” reported his tricks for catching ravens and declared, “I have caught great numbers of them in a day.” Ravens were trusting then. Just fifty miles southwest of London in the village of Selborne, a pair of ravens had nested for years on an ancient oak that had become known as “the Raven tree.” The Reverend Gilbert White, famous for his meticulous observations on nature recorded in The Natural History of Selborne (first printed in 1788), also remarked on them. The ravens nested high on a jutting bulge of the oak, and generations of village boys had tried to reach the aerie, but none could skirt the bulge, and so each year “the ravens built on, nest upon nest, in perfect security.” Finally, the oak was cut to build a bridge in London. White writes:


The saw was applied to the butt, the wedges were inserted to the opening, the wood echoed to the heavy blows of the beetle or mallet, the tree nodded to its fall; but still the [raven] dam sat on. At last, when it gave way, the bird was flung from her nest; and though her parental affection deserved a better fate, was whipped down by the twigs, which brought her dead to the ground.


Although ravens were obviously no longer protected, the king’s decree to keep ravens was held to the letter of the law. As we have seen, six to eight ravens are still kept (as captives) in the Tower of London, but the spirit of the decree has clearly been violated.


There are no more free wild ravens in or around London. But crows and other corvids are found in other towns all over the world. In the 1950s, ravens started walking the city streets of towns in the Saskatchewan prairies during the winter. In Whitehorse, in the Yukon Territory, they are welcome birds-about-town. They are now even receiving official recognition in Canada. Bill No. 12 of the Twenty-Sixth Legislative Assembly of the Yukon Territory passed the Raven Act on June 14, 1985, making the raven the official Territory Bird. (To achieve this required a petition circulated by the “Raven Lady,” “P. J.” Johnson, that was signed by fifteen hundred “raven maniacs.”)


No other bird in the world has a wider distribution or shows more adaptability than the raven. It is equally at home following polar bears to their kills in the High Arctic, tagging along with wolf packs in the Canadian taiga, catching lizards at over 120°F in Death Valley, or flying over the highest mountain peaks in Tibet and in North and Central America. I have seen ravens jump into the garbage bins in back of Dunkin’ Donuts in Flagstaff, Arizona, and forage for roadkills by flying along the highways in Maine and the Mojave Desert. I have seen a raven’s nest on a cliff in the Truelove Lowland above the Arctic Circle, on high-rise buildings in Los Angeles, and on the steeple of St. Mary’s church in Flagstaff above a parking lot. Ravens nest on cottonwood trees in the Grand Tetons, on telegraph poles in New Mexico, and on white pine trees in Maine, as well as on crumbling rocks a few feet above the water on the Naotok River in Alaska. Recently they have even been observed nesting on interstate highway overpasses and billboards. Ravens are at home everywhere. They have only one enemy: humans.


Despite relatively recent persecution, the raven has been making a dramatic comeback in New England as well as in many other areas. It is likely that its range is still expanding. Ravens came to central and western Maine thirty years ago, apparently close on the heels of the invading coyotes. There were only isolated reports of ravens in Vermont before 1960, but since 1972 they have increased dramatically until they are now found over most of Vermont, Maine, and New Hampshire. Undoubtedly they will continue to spread south in the next few decades. But in the East they are still very shy birds, seldom seen close to towns. They breed in the deep forest and fly away immediately if anyone comes close. They are very hard to get to know.


    —


My acquaintance with this elusive bird began when my family was living as displaced persons in a one-room cabin, deep in a German forest preserve, at the end of World War II. That, at least, is when I first came to love corvids. I was not yet ten years old, and I did not have many toys, but I had the best entertainment and companionship a young boy can have: a pet crow. I raised it from a nestling, and since then I have had pet crows and ravens on many occasions. As some people need to have a cat or a dog, I need to have a corvid.


At that time, between 1944 and 1950, life was one continuous adventure for us. One time my sister Marianne and I were walking along the sandy road through a thicket of spruces on our way to the village school. We were afraid of stags and wild boar, and when we heard a deep croaking and saw great black birds erupting out of the thicket, it did not help matters. Naturally we told our parents, and Papa knew the meaning of what we had seen. Our situation was like Elijah’s in the wilderness, and indeed the ravens brought us food, but only because we heeded his “message,” which was: “Food here.” It was a boar. When fried, it was the most delicious thing we had eaten for a very long time.


I did not see a raven again until the late fifties, at the same site in western Maine that is the focus of the observations described in this book. I was with Phil, one of the best woodsmen and fishermen I have ever known, who did his best to educate me to be a true Mainer. I don’t know if he succeeded to his own satisfaction, but he certainly had a big impact on me. On this particular day, we were up to our usual fall activity: deer hunting. Nothing very exciting happened on these forays most of the time—we never seemed to shoot a deer—but we kept our eyes and ears wide open. This time I was rewarded by hearing the croaking of a raven—and then I saw it swoop over the ridge, heading for Mount Tumbledown. Ravens in these woods! I was electrified. Might they nest here, too? I kept the question in mind, because I was also an avid egg collector, and I had never seen a raven’s nest. I could not even imagine the thrill I might feel if I ever ascended to peer into a raven aerie and saw the eggs, presumably, like those of most other corvids, greenish with splotches of black and gray.


At the time, I was working in the kitchen at Kamp Kawanhee on the shores of Lake Webb at the foot of Mount Tumbledown, washing dishes for $15 a week. Every morning near dawn in June I heard the raucous begging of the young ravens that flew behind their parents as they foraged along the lake shore. I looked for the nest in the tall white pines along the lake, but I did not find it. Nor did I find a nest for many years. But I kept ravens on my mind, wondering about them. Did they nest only on inaccessible cliffs in the nearby mountains? Did they nest in dense thickets of spruce near the top of nearby Mount Blue or Mount Bald, or did they prefer the balsam fir trees along the banks of the brooks?


It was in late March about ten years later that I finally stumbled on a nest. The snow was still several feet deep, and the crust on top of it only partially supported my weight as I worked my way toward the opposite shore of Hills Pond. The smell of spring was in the air. But what burst upon me that day was the loud penetrating call of a raven. I had never heard a raven so close. The quorks were so powerful they suffused the woods and overshadowed all other sounds. Their meaning was clear to me: A nest was near.


I searched near the pond and then walked along a low ridge nestled among the mountains. On one side, red spruces intermingled with a few large white pines and a few white birches. If you had a nest in one of those pines, you could look over the full expanse of the frozen lake. If you looked up to the slopes of Mount Bald, you could see the hardwoods grade to red spruce to bare rock on top. Perhaps you could even see down to Lake Webb. On the other side, you could see up the valley of Alder Stream, with Mount Blue in the distance. And it was here, on one of the pines, that I found the nest.


Subsequently I have seen sixteen more nest sites in central Maine and Vermont. Three were on cliffs, and thirteen were on pine trees. Interestingly, Gothe, in his 1961 detailed studies of ravens’ nest-site selection in northern Germany, found seventy-one of seventy-three active nests on old beech trees and only one in a pine, even though there were extensive pine and other coniferous forests. There are beech forests in central Maine, but to my knowledge no raven’s nest has ever been found on a beech tree here. Given that ravens nest on and even in abandoned buildings, on telegraph and high tension lines, and on church steeples, their regionspecific nest-site choice is puzzling. It probably has to do with tradition.


A week or so later, when the bird flew from the nest as I got near, I knew she had eggs. There had been a big snowstorm, and the woods looked like deep winter. But in May I saw and heard the big black youngsters at the edge of the nest.


The following year I came in February, but there was no nest. It had blown down during the winter in a storm. The grayed twig ends of the piled sticks told me that the fallen nest was an old one. (Ravens in this region break all the twigs—mostly poplar—from the trees for their nests.) I came back a month later and found freshly broken twigs, up to three-quarters of an inch thick, on the snow, and a new nest in the tree. It had been rebuilt in the same pine tree, in exactly the same spot. I have since seen this repeated by other ravens, with an intervening year when the nest may be at another, nearby location.


The Hills Pond pair also came back in other years (building up to a half mile away, following two nest failures due to natural causes), and they were to play a central role in my subsequent studies.


Although my original interest in finding a raven’s nest had been to get a set of raven’s eggs, I never did take any. My egg-collecting phase passed. I kept a few shells, but mostly what remained was the distillate—an interest in the birds’ behavior and ecology. I came to see the nest for its own sake, and I hoped nothing would disturb the pair and make them move elsewhere. (Similarly, over the years, I lost some of my excitement at the chase after wild honeybee trees and got involved in studies of bumblebee foraging, instead.)


Foraging behavior—how animals make a living—seems to me to be a pivotal aspect of life. An animal is successful only insofar as it can procure resources from the environment and convert them to more of itself. This, of course, involves maintaining a constant internal environment, avoiding becoming a resource for some other organism and reproducing (i.e., converting the hard-won resources into copies of itself). Many of the latter functions are sporadic or seasonal, but getting the resources to maintain life is an almost constant endeavor. Bumblebees have evolved a fantastic set of behaviors for maintaining energy balance in the summer, even though flowers are everywhere. What I wondered now was how much more fantastic these ravens might be, since they stayed here all winter long when little food was regularly available to sustain them.


If all animals were alike and did exactly the same things, they would soon become boring as scientific subjects. The underlying principles often end up being rather simple, and once you “see” them, they lose their sparkle. They become merely part of your underlying assumptions about how Nature operates. The more general the principle, the more tedious it tends to become. It is variety that excites. And Nature is inordinately more intricate than the human mind can even begin to perceive.


The reason corvids are so exciting is because, while they are similar in many components of their behavior, these components have been “stretched,” that is, modified or put together in different ways in the different species to result in entirely new strategies, all of which serve the same general principles of feeding economy at different resource distributions.


Resource distribution often drives social systems. One of the most fascinating and well-known examples is that of the Florida scrub jay, Aphelocoma coerulescens, as studied by the zoologists Glen E. Woolfenden of the University of South Florida in Tampa and Woolfenden and John W. Fitzpatrick of the Field Museum in Chicago. Florida is a nice place to live if you are a bird, because the weather is tolerable year round, and there are few sudden environmental changes that cause die-offs and vacancies. Real estate is scarce, however. In Florida a young jay living in the low scrub-oak has relatively little chance of finding another unoccupied spot if it leaves home. What is does very often, instead, is to stay with its parents and make itself useful by defending the family turf and helping to rear subsequent broods there. Thus, several birds besides the parents can usually be seen attending the nest. One of them might later be lucky and inherit the territory. Strangely, this communal breeding has not evolved among members of the same species of jay that live in California, yet as Jerram L. Brown of the State University of New York at Albany demonstrated, it has evolved in an entirely different species, the Mexican jay, A. ultramarina.


Russell Balda and his associates at the Northern Arizona University at Flagstaff found a contrasting social system in the pinyon jay, Gymnorhinus cyanocephalus. These jays specialize in the seed crops of pines, such as those of the pinyon pine, Pinus edulis. Like many other plants having highly prized, nutritious seeds, the pinyon has evolved a famine-and-feast strategy which ensures that some seeds will survive the onslaught of seed eaters. In any one area all the trees may for a number of years produce no seeds. This keeps the seed-eater population low, and when the pines suddenly produce a bumper crop, they satisfy local appetites and still have seeds left over that grow into new trees.


Living off a resource evolutionarily designed to saturate the local environment, the pinyon jays face a more specialized reality than many other birds whose economic incomes depend on the amount of real estate they hold. With plenty of locally available food, there is no need for the birds to keep individually held large territories. Instead, the problem is to escape local bounds and find widely dispersed, rich feeding areas. Pinyon jays breed in loose colonies in such rich feeding areas. This makes it possible for them to enjoy some of the advantages that group living affords: Together they can repel powerful predators such as hawks, and they can forage as a group, leaving the guarding of the young to a few babysitters. Information sharing about food-rich areas is possible, because it costs little in terms of food given up, and since the flock is a social unit, the sharers are also apt to be friends and relatives. Furthermore, while they are foraging as a group, the birds have more eyes to detect danger.


In corvids, specific behavioral traits as well as the social system may be modified for unique resource distributions. Caching food away is one example. This is a neat way to make use of food bonanzas that the animal cannot eat in one sitting. Just as an owl that catches a hare can get more than just one meal out of it, crows cache extra meat if they come upon a bonanza. To most crows, this is not a major or central part of their life strategy. It is simply something they do as opportunity arises. Yet, depending on the environment, caching assumes greater or lesser importance in different species and may be modified by evolution. Caching behavior becomes more advantageous when the food is less likely to spoil. And the concentration on such food increases as caching evolves, in a self-reinforcing spiral.


There are at least three different species of corvids for whom caching is the major key to survival. One is the gray jay, Perisoreus canadensis, or “whiskey jack,” a sometimes ridiculously tame bird found across the taiga and in mainly coniferous forests of North America (although I have also seen it nest in willow thickets along streams in the High Arctic tundra). The gray jay nests in late winter, long before the sometimes deep snows have melted. Thus its greatest food requirements, when it is rearing young, occur when the environment has the least food to offer. However, the coldness of its habitat becomes an advantage: Food does not spoil, and the bird has evolved enlarged salivary glands that produce a sticky saliva with which it glues food caches above ground where the deep snows cannot obliterate them.


The Clarke’s nutcracker, Nucifraga columbiana, has hit on a similar solution not only for surviving the energy crunch of winter, but for breeding then, too. Apparently nearly its entire food supply for its late-winter nesting is derived from cached food. The bird has developed a special sublingual pouch in which it can stuff up to ninety-five pine seeds and carry them as far as 22 kilometers to its storage areas on south-facing slopes. Nutcrackers are largely mountain birds. It can be windy in the mountains in winter, and it isn’t easy to glue pine seeds onto branches. What the bird does instead is to forage in the lowlands in the fall and then fly up to high elevations, making use of the updrafts as a sort of “elevator,” to deposit the seeds in wind-blown areas where it will have an easier job digging them back up when it needs them months later. The amazing capacity of nutcrackers to memorize apparently thousands of different individual caches is a marvel that has long been of interest to naturalists and is even now under intense research by Russell Balda at Northern Arizona University at Flagstaff and by Alan Kamil at the University of Massachusetts at Amherst.


Pinyon jays also have, as one might expect, polished up their caching routine. Their pine seeds are stored close to the standing trunks of trees, where the sun melts the snow faster, and throughout the winter and in early spring they retrieve them. But they do not depend entirely on caching. Pinyon jays are narrow-winged, making them good long-distance flyers, a second mechanism that helps them foil the scarcity of their favorite food.


There are many other adaptations that have enabled corvids to live, reproduce, and feed themselves and their young. And learning about this background of prior research made ravens all the more exciting to me. If ravens indeed specialize on carcasses, here is a unique kind of food with a rather extreme geometry of distribution and abundance. If any corvid should have unique behavioral adaptations to help live off this resource, it should be the raven.


The background by itself was not, however, what led me to study ravens; it was only the fuel. The spark that ignited my interest and started this study came in October 1984 during my sabbatical leave from the University of Vermont, when I watched a crowd of ravens in Maine near where I had seen ravens at intervals for about three decades. Some of the next chapters are the journal I have kept since then, and others are reviews of the scientific literature, ideas, and research results.





I. Although the American Ornithological Union has decreed that the specific names of birds be capitalized, for consistency I yield here to the more common practice of not capitalizing the names of animals, including birds.











RAVENS AT A MOOSE


Much I marvelled this ungainly fowl to hear discourse so plainly,


Though its answer little meaning—little relevancy bore. . . .


—EDGAR ALLAN POE, The Raven


OCTOBER 28, 1984. Like innumerable other glacially scraped ridges in western Maine, Gammon Ridge has a boulder-strewn top overgrown with cushions of soft moss. The moss is brilliant green in the shade of the dark green, almost black red spruces. White-tailed deer bed down here where they have a view into the red oak, sugar and red maple, and beech forest below.


Trails used by generations of deer have been worn into the sides of the steep ridge. All of the smooth trunks of the large beech trees are scarred with the claw marks of black bear, and the top branches of many are broken and pulled in tangles that look like untidy hawks’ nests. These are also the work of the bears, who climb the trees, pull the branches toward them, and feast on the unripe nuts before they fall. Young red maples growing in the bogs show long vertical grooves where moose have chiseled off bark with upward sweeps of their sharp incisors.


In late fall you see small trees and underbrush with the rub-marks of deer, and the rutting bucks also leave hoofprints and pawed ground along trails. In the years when the beech trees have nuts, the bears work the leaf litter under the trees into furrows. Hordes of blue jays, evening grosbeaks, chipmunks, red squirrels, mice, and even woodpeckers feed on the remaining nuts. (But strangely no crows or ravens seem to feed on them.) And after the first snow has fallen, the tracks of fisher, bear, and coyote course over the soft white landscape among the gray beech trunks and trail off into the black green spruces.


Now, in late October, the colorful leaves are already down. The migrant birds have left, and the woods are quiet. But the stillness is punctuated here and there by the churring of a red squirrel, the caw of a crow, the scream of a blue jay, and—if you are lucky—the croak of the raven.


The raven’s deep resonant “quork, quork, quork” commands attention. The calls can be heard over a mile away. And when you hear them, you imagine, or see, somewhere in the distance, a big black bird ascending the ridges with ease, shooting down a valley like a black thunderbolt, and with effortless grace ascending up over the next ridge. These are the north woods, and the raven is their symbol. I love these woods, and my attention is directed like iron filings to a magnet to anything that hints of “raven.”


The dampness this foggy morning makes the moss luminous. The recently fallen leaves are turning brown and smell nutty. Their softness muffles my footsteps as I wander with my senses alert.


There—those are raven calls! They are perhaps a half mile away on the other side of Gammon Ridge by the new logging area, and I approach them at once, drawn by an irresistible force. There is no reason. I just have to go. From past experience I already know that the birds are at an animal carcass. The only question is, what have they found this time?
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