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Preface




It was better, I decided, for the emissaries returning from the wilderness, even if they were merely descending from a stepladder, to record their marvel not to define its meaning. In that way it would go echoing on through the minds of men, each grasping at that beyond out of which the miracles emerge, and which once defined, ceases to satisfy the human need for symbols.


LOREN EISELEY,
 The Judgement of the Birds, The Immense Journey, 1946







I HAVE LIVED AND BREATHED RAVENS since a date I will remember: October 29, 1984. On the afternoon of that day, I was drawn to the commotion of a group of ravens at a moose carcass. If even I could be attracted to a carcass from over a mile away, then ravens should be ever more so. The birds seemed to be advertising their find, which meant they would have to share it. I was deeply puzzled by the mystery posed by this phenomenon, and I wrote a book about my efforts to understand it. I was then not aware that the study, and the subsequent ones covered in this book, had been presaged more than two years earlier in a journal entry of mine from February 21, 1981, that described a dream from the night before: I was walking in a dark and very mysterious forest and heard the croaking of ravens, one of the most awesome sounds I know. The ravens calls told me that their nest was near. The ravens calls were full of promise. I felt I was close to something new and exciting, and would find it. Then I awoke. I had always wanted to find the nest of a raven. Was that the focus of its intimate life?








Why would anyone dream about ravens? The common raven, Corvus corax, is the worlds largest crow, usually exceeding goshawks and red-tailed hawks in size. (I will here not use the ornithological convention of capitalizing bird names, adhering to literary usage instead.) It was extremely rare here in northeastern North America fifty years ago, whereas the smaller American crow, Corvus brachyrhynchos, which resembles it superficially, was and still is extremely abundant. Cornell ornithologist and bird artist George Miksch Sutton wrote in 1936 that the raven is wary and solitary in nature. He described it as a bird of the wilderness that few people ever saw, and like most people who know it, he singled it out for being special.


All animals solve the same age-old problems relating to food, partnerships, sex, shelter, home, and caring for their young. Yet ravens have throughout history commonly been singled out to be most like man. Why? What is special about ravens that invites such a comparison?


Humans usually have considered themselves to be different and apart from other animals. Perhaps, as lion researcher Craig Packer points out in his book Into Africa, that is because we make it all up as we go along, whereas an ant has every small instruction laid out in advance. Ravens, like humans and unlike perhaps most other birds, probably do not have instructions to all of lifes problems laid out in advance, or they would not likely have been considered highly intelligent, and mythologized as creators, destroyers, prophets, playful clowns, and tricksters. I have often been startled by their enigmatic and seemingly contradictory responses. But the poetry of biology resides hidden in opposing tensions, and the often arduous fun comes from trying to reveal it.


To begin to see how the ravens mind might be organized requires finding the focal points of its natural history, necessitating an openness to all the input of information one can muster. Since I wrote Ravens in Winter, I have intensified and greatly enlarged my original study. I have tried to see ravens from as many perspectives as possible that might reflect not only on their adaptive responses but also on the motivation of those responses. Hundreds of people have shared with me their experiences of seeing ravens behavior. They have been like extra eyes, probing where and when I could not reach. I have tried to sift carefully through these reports, but Im able to offer here only a small minority that were appropriate for the context. I have tried to keep in mind that anecdotes can easily become interpretations, and that facts expand in minds when they are not opposed by knowledge. On the other hand, to reject all anecdotes is also to reject facts. With ravens, the line between interpretation and fact is commonly a thin one, but as Mark Pavelka, who studied ravens for the United States Fish and Wildlife Service, said, With other animals you can usually throw out 90 percent of the stories you hear about them as exaggerations. With ravens, its the opposite. No matter how strange or amazing the story, chances are pretty good that at least some raven somewhere actually did that. That is because ravens are individuals. Ants arent.


It may be impossible to prove in a literal or absolute sense that any one particular animal has or does not have emotions, consciousness, or capacity for insight. These subjective, individual, and hard-to-define qualities of mind are found in separate independent evolutionary lines, with the highest end-points reached in some species of primates, cetaceans, and perhaps corvids and parrots. Trying to pin any of the many aspects of mind down to one particular amount in any one particular species, however, is like trying to specify the exact moment in a continuum of time when a child can or could talk. She is not talking when she makes gurgling sounds at the age of a few weeks, but she is doing so later when she says, Mommy, please read me the story about the hungry caterpillar one more time. Some of the varied vocalizations she makes in between the first sounds and the first sentence seem arbitrary, because they are. So it is with all aspects of mind, only we cannot measure them as precisely as we can sounds. And some, like the smell of a rose or the feel of a spring day, no matter how objectively and concretely they can be proven to affect behavior, will forever remain private.


In the last several decades, there has been a blossoming in our awareness of animal minds, despite the large methodological problems of investigating them. Studies have shown many often unpreposessing animals to have amazing sensory and mental (probably unconcious) powers that were unsuspected, and that seem almost beyond belief. Many rival our own much-vaunted powers. Accounts of these amazing capabilities fill textbooks of animal behavior, and they startle and surprise our collective imagination. I know I have been, as are most students of biology, mesmerized by them. To mention only a tiny few almost at random out of the myriad to choose from, Ive marveled at Harvard and Rockefeller Universities Donald Griffins discovery of how bats can detect and intercept flying moths in total darkness, and Ken Roeders findings of moths reflexes that foil bats. Ive been awed by Karl von Frischs elucidation of how bees can perceive and learn to seek food associated with specific scents, colors, and geometrical patterns, and how they communicate to hivemates the distance and direction of food and/or potential home sites for departing swarms. Ive admired Cornells Tom Seelys extension of this work, showing the hives complex decision-making process, which proceeds seamlessly yet without insight, thinking, and intelligence as we normally define them for ourselves. In contrast, it is therefore all the more intriguing that the detailed studies by Dorothy Cheney and Robert Seyforth of wild vervet monkeys in Africa revealed that some of these animals calls contain semantic meanings, much like our words do, and the animals apparently know what some of their utterances mean, because they sometimes use them to deceive others for their own advantage. The work of Wolfgang Khler in Germany, Frans de Waal at Emory University, Jane Goodall in Tanzania, and others has shown that some apes are also capable of self-recognition and deception of others. I was thrilled by Katie and Roger Paynes discovery that humpback whales have elaborate, often hour-long songs whose precise sequence of sounds changes seasonally over the ocean basin, with all individual whales singing a similar song in any one year in either the Atlantic or the Pacific Ocean. I was surprised by the discovery that some dolphins swim around carrying sponges with them, probably to use as a foraging tool. Birds are just as amazing. Even pigeons, as Richard Herrenstein of Harvard proved, can recognize trees as a category in photographs, and can even differentiate one artists paintings from anothers. Gustav Kramer in Germany made startling discoveries through clever experiments showing that starlings (like honeybees also) use the sun as a compass to tell them the direction. But the sun is not a stationary beacon. It moves 15 degrees per hour, and the animals compensate, calculate in this movement, as it moves daily across the sky, by consulting an internal clock. He showed that warblers migrate at night, navigating by using the north star as a beacon; and through elegant experiments that will forever be classic in biology, the father and son team of John and Stephen Emlen built on this work to decipher the intricate combination of innate and learned components of the amazing starorientation behavior in indigo buntings. A variety of birds and other animals can use the earths magnetic fields for orientation. Birds routinely navigate to and from pinpoints on the globe separated by continents, presumably using largely innate, fairly inflexible navigation scripts. But abstract concept formation is not precluded. Just recently, Irene Pepperberg of University of Arizona, Tucson, has shown us through her patient and detailed work that even a parrot may learn to converse with a human, using a vocabulary of about seventy words. Only a year ago, Gavin Hunt of New Zealand revealed how an Australian crow makes two kinds of tools. In all these amazing studies, there is first the sheer surprise and the wonder of what the animal can do. There is then the question of meaning.


Whatever else the behavior might be, it is a product of sensors and the animals mind. The primary value of the discoveries, however, is not that they might prove any particular of a variety of abstractions such as innateness, consciousness, insight, or intelligence, or whatever label anyone may try to give them. They are all manifestations of mind, but their marvelousness is independent of the specific microanatomical complexity of neural wiring that allows them to be.


I had my first tame ravenstwo of them in my apartment in Westwoodwhile I was still a graduate student at UCLA in the late 1960s. I would have liked to study them then, had I seen a problem to study. I didnt see any, but in any case, we graduate students were perhaps jokingly advised not to study an animal smarter than ourselves. I worked first with protozoa, in whose simplicity I saw many problems. I choose next to concentrate on a caterpillar, only gradually working my way up to moths. For my first project, I tried to figure out how the large caterpillars of the moth, Manduca sexta, which gardeners routinely pick off of their tomato or tobacco plants, solved a simple problem: how to consume a huge leaf entirely while it was attached to the plant and the catapillar to it, and regardless of leaf shape. How could an animal do the equivalent of hanging on at the tip of a branch in the top of a tree and eat the branch too? The way the caterpillars did it looked like they planned ahead, but they didnt. Experiments showed that blind and simple programmed responses explained their seemingly purposive actions quite nicely. That work later led me to look at behavior internally. I eavesdropped on neural messages that underlie rhythmic stereotyped behavior that was externally visible (flight) or invisible (shivering) in bumblebees. In all of this research, I felt, and still feel, in agreement with most other researchers, that insects behavior was largely prewired. It was physiology. Bumblebees foraging in the field showed sophisticated learning, blurring the physiology I felt comfortable with into what could more appropriately be called behavior. Birds seemed behaviorally extremely interesting, but I felt that all their overt behavior that could be known already was, and all that was internal never could be. How wrong I was on both counts!


Years later, when I finally had tenure and ventured to try to solve a small question of behavior in ravens, I had occasion to hear reports of ravens behaving in ways that seemed both intelligent and strange, and although much of that could be dismissed as hearsay, there was nevertheless a sampling of the observations published in the scientific literature by respected and disciplined observers that hinted otherwise. The reports included ravens hanging by their feet (Elliot, 1977), sliding in snow (Moffett, 1984), snow-bathing (Hooper, 1986; Hopkins, 1987; Bailey, 1993), aerial bathing (Jaeger, 1963), flying upside down (Evershed, 1930, Tning, 1931), doing barrel-rolls (Connor et al., 1973; Van Vuren, 1984), social flying (Henson, 1957), using objects to displace gulls from nests (Montevecchi, 1978), using rocks in nest defense (Janes, 1976). Manual flexibility included carrying food in the foot rather than the bill (Owen, 1950), foot-paddling (Ewins, 1989), and rolling on the ground to avoid a peregrine (Barnes, 1986). Other strangely flexible behavior involved covering their eggs (Davis, 1975), poking holes in the bottom of their nest on a hot day (Gwinner, 1965), carrying their nestlings (Stoj, 1989), bonding to a crow (Jefferson, 1991), catching doves in midair (Elkins, 1964), and attacking reindeer (Ostbye, 1969). The reports in aggregate hinted that studying ravens would be not only interesting but also challenging.


Having now lived on intimate terms with ravens for many years, I have also seen amazing behavior that I had not read about in the more than 1,400 research reports and articles on ravens in the scientific literature, and that I never could have dreamed were possible. I have become skeptical that the interpretations of all ravens behavior can be shoehorned into the same programmed and learned responses-categories as those of bees. Something else is involved, and I wanted to make some sense of it. My concern with imponderables, however, has usually been secondary to the quest to find out what they do, which to me is more important than deciding how to label it. Ultimately, knowing all that goes on in their brains is, like infinity, an unreachable destination. The interesting part is the journey.


My goal here is not to be authoritative. Instead, I sketch the world of a magnificent bird that, as we shall see, has been associated with humankind from prehistoric times when we became hunters. I focus largely on unpublished observations, experiments, and experiences that I hope will engage you to participate in the quest of exploring another mind.














Houdi at ease and confident, showing small hint of ear feathers.
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ONE


Becoming a Raven Father






THE FIRST PREREQUISITE TO STUDYING any animal is to get and to stay close. You must be able to observe the fine details of its behavior for long periods of time without the animal seeing or feeling your presence. Thats a tall order with wild ravens in northeastern America. In my part of the country, where food is sparsely distributed, ravens may range over a hundred square miles a day, and they fly away at the mere sight of a human. Ravens are shyer and more alert, and have keener vision than any other wild animal I know, making it even more difficult to watch their natural undisturbed behavior.


Given these difficulties, I felt I needed to try to obtain young and to be a surrogate parent to them. It was perhaps the only way to learn about many aspects of their intimate social behavior. Obtaining and living with young ravens has its inconveniences, not the least of which is making the hazardous ascents to get them from the nest. The trees that ravens like to nest in are not the ones I like to climb.





The last few patches of winter snow were left in the shady places under fir trees. The ice had just melted off Hills Pond, and the first warblers were back. But in Maine at the end of April 1993, still a month before the maples would leaf out, that years baby ravens would already have a coat of black feathers. I was on my way to two different nests. I would take two young of the clutch of four to six I expected to find in each nest. I would then have to attend to every need of the young birds.


It was snowing, and the great pine tree with the first ravens nest was swaying in the north wind coming across the lake. I wanted to run, but I held myself to a walk, trying to conserve as much energy as possible for the climb ahead. More than once before, I had been frightened when I found myself hanging on to a thick limbless pine trunk as strength ebbed from my arms. The void above the tops of the fir trees seemed to expand as my grip grew less secure.


White feces were spattered on the ground below the nest, a sign that the young were already beyond the pinfeather stage. At this nest, which I had visited often in previous years, only the adult male scolded me; the female always left when I came near. At other nests, both members of the pair may scold, both leave, or one or both remain at some distance.


After carefully putting on climbing spurs and adjusting my backpack, I put my arms around the tree and started. Go slowly, I kept telling myself, one step at a time. I tried to keep looking up, not down. I got very tired just as the solid limbs were getting closer. Fortunately, having trained over the winter to do chin-ups, I was able to sustain the effort. As I hauled myself up onto the first solid limbs, I felt elated. I had once again escaped the fate of some other ornithologists in similar situations. George Miksch Sutton fell from a cliff while climbing up to a raven nest, but was saved by falling on a ledge before hitting the bottom of the cliff. Fellow raven researcher Thomas Grnkorn once fell eighty feet out of the top of a beech, breaking his back in two places. Miraculously, he lived and did climb again (see Chapter 7). Gustav Kramer, an ornithologist studying wild pigeons, died when rocks came loose as he was climbing up to a cliff nest. I am quite frightened of cliffs, by comparison feeling almost safe with tree limbs to hang onto.



The tree was swaying mightily in the gusts, but it had not been blown over in worse gales, and it would not fall or break now. Besides, there was nothing I could do about it. So no worries.


Four fully feathered young hunkered down in a very soggy nest. It had rained steadily for the last two days, and the heavy, waterlogged nest was badly tilting because one of the supporting branches was too thin. The four young were very chunky, clumsy, and cute. When I lifted two out to put them into my knapsack, I noticed their huge bare bulging bellies. They didnt struggle or complain, and the climb back down was easy.





With four young finally resting in the bottom of the knapsack, I hiked home to put my new charges into their new nesta basket packed with dead grass and leaves almost all the way to the top, so that they could defecate out over the edge. I talked to them in low soft tones, and they immediately broke their silence and answered in raspy raven baby talk. They were almost feathered out, and looked at me with bright blue eyes (which would turn gray near fledging and brown by winter). They raised pinfeathery heads and opened their big pink mouths (mouth linings and tongue turn black only after one to three or more years, depending on the birds social status). They were begging to be fed! Such trust, especially after just being taken from their nest, is unique for a bird already at least a month old. It is especially surprising given that ravens are innately shy of anything new. As adults, ravens in Maine are among the most shy of all birds. These young had long been exposed only to their parents and siblings, yet they responded to me unabashed. Did they somehow hear something in my voice that put them at ease?


Their sounds tugged at my heart, and I sprang to action. We quickly established a rapport and I chopped up whatever meat I could find, usually roadkills, and fed the ravens bite-sized chunks at about hourly intervals, just as raven parents do in the wild. Baby ravens and crows need a pharmacopeia of proteins, minerals, and vitamins. I fed mine minced mice, grubs, eggs, fish, and chopped frogs. Ive seen people try to raise baby crows as they would raise their own babies, on milk and bread. If the young birds didnt die, they suffered from rickets or some other nutritional debilitation that left them crippled.


Parenting in animals has been honed by natural selection over millions of generations, and greatly diverse parenting skills have evolved. Details are critical, and anything different from the species norm is likely to be harmful. Young passerine birds need a high-protein diet that contains all the vital nutrients in proper proportions. During their critical growth period, muscle, nerve, and bone are built up so fast that body weight may increase 50 percent or more per day. Feedings therefore must be frequent.


On the first day, I fed the four birds six mice, four hens eggs, two six-ounce cans of cat food, ten ounces of puppy chow, and a couple of mouthfuls of beans I had prechewed for them. They had each gained 600 grams of body weight after they had eaten 8,100 grams of food.


To give you some idea of the food a pair of ravens must provide for their family, I offer here a list of what I fed to a group I parented some years later, six nestlings at about five weeks of age.




Day One: One woodchuck and one snowshoe hare (roadkills that I froze and then chopped upskin, bones, guts, and allinto bite-sized chunks and thawed before feeding).



Day Two: Three red squirrels, one chipmunk, six frogs, eight chicken eggs (crunched up shells and all).



Day Three: Two gray squirrels, five frogs, six eggs, six mice.



Day Four: One hindquarter of a Holstein calf.




In a few more days, as their appetites picked up, each could swallow six woodfrogs, two mice, one after another in just one meal, and each young was ready for a repeat performance of the same in just one or two hours.





Raising baby ravens has always been a joy to me, but I must explain the difficulties entailed in raven parenthood. Never mind stopping for and chopping up roadkills. Or the fact that a raven will never be housebroken. As for going away for a Saturday afternoonforget it! Remember, a young raven needs to be fed at least every few hours, and it will require your devoted attention every day. Without that attention, the bird will not bond with you and will become wild and unpersonable; it wont give anything back. Basically, you will be stuck with the worlds worst roommate. To some, that may be a small price to pay. I just wanted to be sure my readers know what the price is.


There is also the birds side to consider. If integrated into a human family, it will be where it wants to be and it will likely be happy. If it is not bonded to a family member, to which it needs constant access, it will feel imprisoned. Finally, there is also the official point of view to consider. There is no legal qualification for having a human baby, whether or not one is capable of parenthood. But its not so easy to have a raven baby. For that you need both state and federal permits, which require providing a thoughtful rationale.


If you seek contact with a wild bird that will bond, that will talk (and even learn to sing tunes), and that will be practical to keep, I recommend adopting a starling. Mozart had one, and evidently he was extremely fond of it. Starlings are black, and when in breeding plumage they glisten even more than a raven does. They are far better voice mimics, and they are easier to keep. Best of all, they require no permit, because they are an exotic pest species that competes with our natives. The main annoying thing about them, at least the young ones, is that they will unceasingly yell in your ear and open their bill in it, as if prying under leaves to check for worms. A wild goose wont do that, but it will fly behind you if you leave in a car, as if believing youve joined a flock, so you cant drive in heavy traffic. Each species has its own particular innate responses that have been fine-tuned through millions of years of selection in the natural environment.


Trying to parent wild animals is discouraged these days, perhaps in large part because it is difficult to do and often goes awry in unanticipated ways. When I was a boy, my friends and I raised young crows, jays, robins, sparrows, skunks, raccoons, hawks, owls, geese, and a starling. What we learned not only applied to our pets, but perhaps was also a lesson in diversity, in patience, and in tolerance.


The food that you give baby birds creates even further chores and responsibilities for you. The meat ingested by the young is thoroughly processed into a near-equal volume of liquid waste called mutes. Raven parents scoop up the mutes in their mouths as they are being ejected, so as not to soil the nest. After the nestlings are a week or two old and the volume of mutes picks up, the parents no longer eat them but carry them off to discard away from the nest.


I lucked out. My four young ravens were already old enough to back up to the edge of their nest. They stuck their rears out over the edge and vigorously wiggled their tails from side to side like a reversible rotor. Only then did they finally let go in a stream that shot out two to three feet.


Despite the youngs early bowel control, all that changes as they get older. Eventually, near fledging, they lose it. They go at will, with emphasis on achieving maximum distance. Once they have left the nest, the young become ever more nonchalant about waste elimination. Thats why they cant be housebroken.


How can the raven parents swallow mutes, the wastes of not only the digestive but also the urinary system? First, raven mutes normally arent malodorous, unless the baby bird is sick or overfed and the food is not thoroughly digested. Raven mutes are mostly a white secretion of uric acid crystals from the urinary tract. They arent at all like chicken manure, which, though it smells horrible, is mixed with sawdust and fed to cattle, so that we eventually eat it indirectly.


All protein metabolism results in toxic, often smelly nitrogen waste products that the body must get rid of by flushing with water. That is why the more proteins we eat, the more water we must drink. Paridoxically ravens live on meat, yet they can get by without drinking, except at high air temperatures when they need water for cooling themselves evaporatively from the mouth and respiratory surfaces. Thats where their nonsmelly mutes come in. The white uric acid they contain is nontoxic and relatively nonsoluble in water, unlike the raw sewage, urea, the primary mammalian waste product. Thus, large amounts can be excreted with very little water. It is voided as a white odorless paste rather than a yellow liquid. As a consequence, a raven is preadapted to get by on little water, and the parents nest-hygiene chores are easier.

[image: image]

Raven parents shove food deep down babys open gullet.


Aside from the mutes that can be bothersome, young ravens are vociferous, and not very melodious for a so-called songbird. Ravens are unjustly accused of being poor or uncaring parents because their young beg for food so noisily. Although hunger increases the volume of their begging yells, that volume is itself a product of natural selection. The young may outshout each other in competition to gain parents attention, but the shouting also attracts predators. Ultimately, the upper volume of noise that evolution allows is capped by predation. If the nest is secure, the cap is high.


In ravens and other birds, there has been tremendous selective pressure to grow fast and develop flying ability soon after birth. A sparrow can grow to full weight in a mere ten days, but in a raven, growth to maximum weight takes about forty days. Young ravens about a week old spend most of their time sleeping while being brooded by the female. They are still naked and unable to regulate their body temperature. They pop up their heads and beg whenever one of their parents gets up and makes short little nasal gro calls. Later, after the female no longer incubates them, they sleep, waking and begging whenever a parent flies toward the nest.

[image: image]

LEFT: Recently hatched chick.
RIGHT: About a week later, eyes still closed, pinfeathered.



At about three weeks of age, when they feather out, there is constant stirring and nonstop activity. At any given moment, one young raven may be lying down and sleeping with its bill tucked into the feathers on its back, while another stands, stretching its legs and one wing at the same time, then perhaps reaching with one foot over its back to scratch the back of its head with a toenail. Another may stand on the rim of the nest, vigorously flapping its wings; a fourth may pick and yank at a loose stick, while a fifth is singing. The singer will have a dreamy vacant look about him, frequently fluffing out his head feather and erect ear and throat feathers. Hell be acting like an adult male experiencing confidence and/or dominance. Hell cock his head, half close his eyes, and utter queer gurgling, warbling calls that vary crazily in pitch and volume with no detectable rhythm. When a fly buzzes by, all are distracted. Heads shoot up and all watch the insect intently. Seconds later, activities resume. From a few seconds to a minute or so, each individual switches from stretching, preening, wing-flapping, sleeping, playing with sticks, and shaking. There is little indication that the activity of one bird has any influence on the activities of another.


A human baby of the same age of six weeks cannot yet turn himself over, but he can almost hold his head up. If a human baby cant reach the nipple, he gets lots of assistance. The baby ravens must hold their heads up high to beg for food from the day they hatch out of the egg. Those who dont, wont get fed. Baby ravens snatch mosquitos and black flies out of the air in a superb display of eye-bill coordination at only three weeks of age. Even before leaving the nest, they can pick up food and feed themselves, but they wont do it if begging is an option. They can scratch the back of their head with one foot, sleep standing up, and groom themselves extensively.





My four, which I had secured from two different nests, consisted of two males and two females.


Even before they were out of the nest, the males were larger than the females. I called one of them Goliath. One of the females with a broken toenail on her left foot became Lefty. The other female was eventually dubbed Houdi, for the great magician and escape artist Harry Houdini, because she escaped from my aviary several times.


By May 10, as the woods leafed out almost overnight, the ravens were hopping onto the rim of the nest I had made for them in the apple tree next to my cabin. They now constantly talked to me in husky, throaty voices.


A week later, they were still unable to fly, but they frequently flapped their wings vigorously. The birds now had velvety black heads and body (contour) feathers, and shiny tail and wing feathers. They had lost the tufts of baby down attached to the ends of some of the head feathers, except for one male who had two tufts of down remaining on the top of his head. He became Fuzz.


On May 17, I let them all down onto the ground. All four made little grr comfort sounds in apparent excitement. They enthusiastically beat their wings and hopped about, picking at leaves, twigs, and grass. They were fearless of a big white husky dog a friend brought. When one of the wild ravens that nest nearby at Hills Pond flew over making kek-kek-kek alarm calls at them, they froze, became silent, and made themselves look thin, pitiably shaking in fright as if shivering in a cold breeze, although the sun was shining. I told them, Relaaaxits okay, as soothingly as I could, and they did immediately relax. They fluffed out again, stopped shaking, and resumed begging for food.


The young ravens were genuinely endearing, but gave the impression of not being very bright. They appeared to try to cache pieces of meat by tucking them into crevices, but made no attempt to cover them. They often immediately picked up the meat again to repeat the process a couple more times.


When they were only a few days out of the nest, they could fly well, but were very reluctant to do so. Instead, they begged forlornly to be fed when I could not reach them in a tree. Eventually screwing up their courage, they would launch themselves off a branch and generally end up even higher in the next tree. Hopping always onto the branch nearest to their eyes, they kept going higher, still farther away from food.


From the time the birds left the nest, the two males, Goliath and Fuzz, were the most dominant, and the females, Lefty and Houdi, were considerably less confident. Unlike most dominance hierarchies, this one was not static. In the next few months, there were two main power struggles, one between Goliath and Fuzz, and another between Lefty and Houdi. Goliath remained top bird for the first several months. Suddenly, inexplicably, on August 27, Fuzz assumed top-bird position. Thereafter, he was always the first at most food, and he attacked all his nestmates. At larger or feared food piles or carcasses, he allowed subordinates to go first, then chased them off. Right after Goliaths reversal of status, I wrote in my journal that he now has funny-looking eyes. It is as if the lower lids are drooping, exposing the whites, giving him a strange bug-eyed look. He has stopped flying onto my arm, when he had been the only one of the four birds to do so. He seems psychologically disturbed and his voice, unlike the others, has now taken on a sharper edge. He also refuses to take food out of my hand. He has changed overnight from being the tamest to becoming the shyest of the four birds.

[image: image]

Young ravens, eyes just opening.



Goliath was unique in another way. Shortly after he was out of the nest on June 17, he began submissively crouching to me, drooping his wings and vibrating his tail. He did this routinely to me for more than a year, while none of the other birds ever did it at all. I had felt closest to Goliath since he was a fledgling. I even had the impression that he routinely and deliberately tried to make eye contact with me. Perhaps it was reciprocal.



By September 9, Goliath was no longer bug-eyed. He had regained his former status as the top bird, but his reactions to me remained unchanged. At that time, his dominance was expressed in the number of wins during interactions with others (twenty-seven versus nine for Fuzz at one count) and in the position he took on carcasses. Before the status flip-flop, he had seventeen top-bird positions on carcasses versus fifteen for Fuzz (and four for Lefty and one for Houdi). After he became dominant again, he held the top-bird position thirty-four times versus three for Fuzz, none for Lefty, and one for Houdi.


Throughout the winter, Goliath clearly remained the dominant bird, regularly showing erect ear feathers and flaring his feather pants, the trapping of high raven status. Fuzz displayed rarely, and the females never. Most of the fights and chases were between the two females, who had a long dominance battle. In most of these interactions (twenty-one versus three), Lefty prevailed over Houdi.


Goliaths dominance display became even more pronounced by late February. Whenever I brought in a piece of food that he was anxious to have, he immediately flashed his ears, flared his baggy pants, then slowly swaggered up to the food and took it. The others always hung back with smoothed-down head feathers, then bowed down and fluffed their head feathers whenever they came near him. His dominance was no longer tentative. It was palpable, demonstrable, unquestioned, and unchallenged. Fuzz, in contrast, responded to my bringing food by begging like a baby bird.


At two years of age, Fuzz was still doing the baby bird wing-flutter and uttering high-toned begs whenever I came near him, although the other three birds had not done either since November in their first year. Doting father that I was, I had begun to see them as characters, and I would soon be observing what had never been possible in the field. One of them would end up taking a wild bird as a mate, and nest in the wild by my cabin.












A group of ravens feeding near one of my observation blinds. This photo was taken with a 400 mm lens from a window of my house in Hinesburg, Vermont.

[image: image]


TWO


A Field Experiment






FOR YEARS, I WONDERED IF RAVENS in the wild who had discovered food were instrumental in bringing in, or recruiting, others to the feast.








In field experiments, you may set up contrived but plausible situations to test responses. This has problems, the main one being that your subjects usually choose not to show up to participate in your plans. Or if they do show up, they are moved by agendas over which you have no control. My usual field approach in the early 1980s was to drag a calf carcass into the woods and then watch from a hiding place, hoping to see something interesting. Eventually, after four years and thousands of hours watching, I determined that various adult ravens lived in pairs near my study, while juveniles seemed vagrant, wandering widely, coming and going. The adults usually defended carcasses I put out, chasing the vagrant juveniles off. At least in late winter, vagrants slept together in large groups and they sometimes recruited their roostmates to bait, arriving in noisy crowds from their sleeping place long before daylight. This crowd then got to feed by overcoming the adult defenders.


In 1988, John Marzluff, who recently had earned a doctoral degree from the University of Arizona at Flagstaff, joined me to help tackle the next problem: how ravens recruited others from the communal roost. Did they perform a dance, as bees do in a hive? Did the birds have specific follow me signals? Did the most knowledgeable birds leave the roost early and purposefully provide a cue that the roost-birds follow the first bird out? Did the dominant or the more subordinate juveniles recruit? Who benefited, and why? What were the costs of recruiting?


In the field experiments that John and I were about to do in mid-December 1990, we wanted to test for the effect of a vagrants status on recruitment, attempting to keep everything else constant. Our idea was to release a bird of known status directly at a calf carcass in the woods and then see which birds, having discovered our offering, would subsequently bring other birds back later.


We had done other versions of this experiment before. First, long-held captive birds, who could not have had knowledge of any food bonanzas in the field, joined crowds at roosts without hesitation after we released them near the roosts in the evening. The next dawn, they showed up at the baits where that particular roost crowd was feeding. Control birds released on the same evening without access to a roost did not show up at the bait. This was definitive proof that the communal roost served as an information center.


This year we would do the reverse experiment of releasing potential recruiters at baits rather than potential recruitees at roost. A huge complication to be expected was that the roost birds were already feeding at other carcasses, and hence uninterested in changing feeding sites. We would try to restrict the number of potentially competing carcasses by removing those we knew about.


To set up this new experiment, we captured twenty wild birds and maintained them for months in our large aviary in the Maine forest. John watched these birds daily to tabulate who made submissive gestures to whom at food. He found that they were all aligned in a dominance hierarchy, starting with the most dominant bird who challenged all and yielded to none, and to whom all others yielded. We could then pick birds from either end of the dominance spectrum for our recruitment trials in the field. We had twenty radios for this experiment, which we would use to track the birds.


The result of the first release of the year, at a food pile near the inlet to Lake Webb, was spectacular! Freed at dusk, our radioed bird did not feed, although she had not eaten for two days. Unlike most of the others, she did not bolt away either. Instead, after we opened the door of the cage, she calmly walked to a puddle near the bait and drank. Then she flew onto a tree above the bait and preened vigorously for half an hour. Next, cawing loudly, she flew north in the direction of a roost. Roosts are noisy at night, and perhaps she heard the din. We knew that the birds at that roost had just finished feeding at another bait. All the conditions that one can never control for in the field were miraculously just right. Better still, our radio signals indicated that the bird entered the roost that night. The result the next dawn was stunning: At first light they camea string of more than thirty ravens, all flying directly from the roost to the bait that they could have known about only from our radioed bird, who was in or near the lead! Results like that convinced us that ravens can and do recruit from the roost.




For the particular trial Im about to describe, John picked a bird of low status. Our studies had already shown that the reason only vagrant juveniles recruit to a food bonanza is that it allows them to overpower the territorial adults to gain access to food, although there could be other reasons as well, such as wanting company during feeding at food. We now expected such subordinate juveniles as our present subject to recruit more than dominant juveniles, because subordinates should have the most to fear from the adults. On the other hand, in a crowd of juveniles, they experience less aggression at a carcass or bait, since the dominants fight with each other and are also attacked by the defending adults, thus giving the subordinates more chance to get past the socially distracted dominants to get at the meat.



John attached a radio transmitter to the birds tail. He also attached a large red plastic tag to each wing. Each tag had a large number written on it, enabling us to identify the bird not only by her radio signal but also by sight. He then put her into a pet travel-cage and did not feed her for two days so that she would appreciate the super-bonanza of food we had in store for her. Meanwhile, I drove the two hundred miles from Vermont, in a snowstorm as it happened, to help conduct the experiment. My job was to release this bird at a fresh food bonanza, about 150 pounds of meat scraps, that I had dropped in the woods. The idea was that we would release this bird next to the food; i.e., we would arrange for the bird to discover the food. Would she then find a roost and bring others?


This would be our third release. After seventeen more, we might be wiser. At least, that was the idea. I couldnt wait to get started. We decided to release our bird on the west side of Lake Webb, about a twelve-mile drive from camp. That site was about three miles from a white pine grove where a group of juvenile ravens was then roosting at night. We hoped that our bird would find that roost after she fed. Since ravens are shy, we expected the release to be trickythe bird could easily flee in panic, paying no attention to the meat and never locating the roost.


I needed to build a secure blind out of spruce and fir boughs from which to watch and release the bird. I drove out to the release site at 8:00 A.M. The snow was about a foot deep, caked in giant cushions all over the red spruces and balsam firs. Near a small opening about 150 yards in from the road, I found a thicket of firs in which I could construct a blind. Every blow of my ax to one of these trees released refreshing cascades of snow onto my head and neck.


After two and a half hours, I had built the blind. I could only see a few pinpoints of light through the back of it, but I could peek out through the interlaced evergreen foliage in the front. It was a deluxe model, tall enough to stand up in. After lugging three garbage bags full of meat from my truck through the snow to the site, I felt relaxed and thoroughly warmed. The ice and snow down the neck was almost welcome.



There was still time to get back to camp once more, so I drove back, jogged up the trail, and made some lunch. After that, I went to Johns place to pick up the bird. I saw her large bill and her eyes through the slats of the cage. She looked calm, much calmer than one might expect a captured wild raven to be. But they are never panicky if you handle them gently. They are often even as calm as a sleeping baby in your hands. I checked her on my radio receiveron frequency 837 megahertz, her frequency. Yesbeep, beep, beepshe was coming through loud and clear. We would be able to track her movements even in the dark and discover where she went to sleep. We hoped shed join the nearby roost.


The sky was dark blue when I got back to the woods by the lake. There was no wind. I pulled the tarpaulin off the meat, making it visible for the first time. I made sure the bird had a good view of it from her cage. I unlatched the door, but kept it shut, and gave her fifteen minutes to see the bait from her cage.


I retreated into my blind, settled onto the furry deer hide Id brought, along with binoculars, radio receiver, and note pad, and peered through the latticework of evergreen boughs.


Within a few minutes, the bird began to hammer the door with her bill. I had attached a fifty-foot-long string to open the cage door, but in three minutes she opened the door herself, without any help from me. Totally silent and with hardly a glance right or left, she walked to the bait and began eating fat. She hacked off gob after gob and swallowed each one, then she walked all over the bait, gently picking here and there as if inspecting details. She picked up a piece of fat and walked directly toward me, stopping at the very edge of my blind to shove the morsel into the snow. Then she covered it with more snow in several back-and-forth bill-swipes. After this first cache, she made another, and anothera total of fifteen, all at different locations and within raven walking distance. She seemed to disdain flight and vocalizations, two things I considered major raven avocations. When there is a crowd of birds at a carcass, their behavior is very different; they never walk to make caches. They always fly long distances, and make a lot of noise near the carcass.



Suddenly, her single-minded and silent pursuit of fat-caching was interrupted. She froze in her tracks. I heard the heavy swoosh, swoosh, swoosh of wing-beats, followed by the ripping, rasping quorks of a newcomer who was decidedly loud, raucous, and forceful. Round and round he flew, then he perched in a red maple tree. I was disappointed. Since the bait had now been discovered by a second bird, our planned experiment was compromised. I was, of course, still interested in what might happen next.


The newcomer loudly snapped his bill while his ears were erect and his lanceolate throat hackles glistened and bristled in a perfect rendition of the macho male power display. Next, he gave a few high flute-like calls. Through all of this male dominance display, by a bird I presumed was a local adult resident, our female remained stock-still and silent, like a statue, all the while holding the same piece of fat in her bill. When he finally left a few minutes later, she immediately resumed her feeding and caching.


About twenty minutes later, two birds arrived, flying directly toward and then over the bait. I think one of them was Mr. Big, swinging by with his mate for another look-see. Our bird, fully gorged and having made even more caches, now disappeared. According to her radio signal, though, she did not go far. Just as it was getting dark, she finally flew out over a clearing near the bait, making a rapid series of alarm calls, the kind the birds make when a predator approaches a nest. But there was no predator here as far as I could tell. Finally, she flew down to the edge of Webb Lake about a half mile away, where, according to my radio signals, she settled in for the night.


After I left, I stopped by the spruce tree John climbs every night for a view of the roosts and the flying birds behavior. That night, John saw more than thirty ravens return to the roost from the direction of Mount Tumbledown. That meant that the birds now sleeping at the nearby roost were already successfully feeding at another site, in a direction where moose are common.


The previous year, all five of the subordinate birds we had released at baits had quickly flown off without touching the food in front of them. They then had joined the local roosts and headed for those carcasses, a calf and a deer, from which the roost occupants were already feeding, rather than returning to the food we had allowed them to discover.


This time, we didnt think wed see a crowd the next day, because the roost birds wouldnt leave a productive food site, possibly a moose carcass, until they had finished eating it. If by some chance Number 837 (our subordinate bird) joined this group, she would likely go with them to their feast rather than come alone to our bait.


We had other questions. I previously had found that recruitment normally brings the entire nocturnal roost of thirty to forty or more birds, who can strip a deer carcass in a day or two. Why then isnt a territorial pair more tolerant of a few vagrant juveniles who happen to find the carcass, so that there is no need for recruitment? Why dont they tolerate a couple of strangers at the dinner table rather than excluding them, thereby risking their bringing back a mob who will take everything? (I would later find with Goliath and others that adults at times do indeed tolerate another bird or two.)


I walked up the path to the cabin under an absolutely clear, moonless sky filled by the swath of the Milky Way, with the constellations etched brilliantly against the heavens.


The next morning, as I walked back down in the dark to resume my vigil in the spruce blind, there was a heavy, somber overcast. I had awakened at 5:00 A.M. to the ring of the alarm clock, and built a wood fire to cook my oatmeal and boil a cup of coffee, resisting the temptation to enjoy breakfast at leisure. I sat by the fire for a while before hurrying through the woods, driving to the other end of the lake, and hiking into the woods again, trying to make it to the blind before the first hints of daylight.


A crust of ice had formed on the twigs from an early morning rain. When I settled back into the blind to resume the watch on bird Number 837, I heard the soft tinkling of the iced branches as dawn approached with a slight breeze, punctuated by the soft, dull, rhythmic tapping of a downy woodpecker somewhere behind me.


The radio signal from Number 837 still came from the pine grove by the lake where she had ended up the night before. What a welcome sound to hear her strong signal and the swoosh of her wing-beats at 7:15 A.M.! She arrived alone and silent, hopped from branch to branch, descended to the meat pile, and as with the day before, immediately began to feast on fat. She spent the next four hours making food caches. Unlike the previous day, she usually flew rather than walked to many of her cache sites, although her radio signal indicated she didnt fly far. As expected, no crowd of birds came. I started to lose some of my enthusiasm. The cold was gnawing at my feet.


Things picked up at around 11:00, when a pair (the pair from yesterday?) finally returned. I suspected that their territory, or their main feeding site at this time, was distant, since they arrived so late. The male gave a long series of undulating territorial quorks, and his mate gave slow measured knocks in series of threeknock, knock, knockknock, knock, knock. Number 837 then disappeared from sight for three and a half hours, but from her radio signal I knew that she was still in the nearby forest. I heard her beg a number of timesindicating that she was being aggressively confronted by another bird.


At 2:30 P.M., it began to rain harder. The thick fir boughs of my blind held out the light, but they did not hold out water. I was thankful when it soon got dark and was time to go home. The adults had left long ago, but 837 still remained nearby in the woods.


I again stopped by to see John up in his tall spruce tree. He told me that the birds had again regrouped nearby, after coming from the same direction as yesterday. Our bird was sleeping separately from the crowd, at the same place shed slept last night. We thought she might recruit the next day, if she found the roost, because she couldnt eat alone due to the resident pair.


Once in the blind the next dawn, I got out a flashlight, adjusted the antenna and dials of the radio receiver, and took my first reading. Our bird was still where she had slept. Good, I had made it up before she did. By 7:00 A.M., she was gone, and I lost all radio contact.


I waited for what seemed like an hour, then maybe another hour, but still nothing. I had no idea what would happen, which added a welcome element of excitement. The bird could come at any second, or not at all. Perhaps she had joined another group and was now twenty miles away in one of any number of directions, feeding at a moose carcass on Tumbledown, loitering at the Dryden dump, or at a coyote bait put out by hunters. Maybe the pair would come to feed. Maybe a new bird would discover the bait. This was no longer an experiment, because too many variables had already crept in, and we could not control any of them.


She finally returned, silent and alone, and she fedfat only, although there was plenty of muscle meatas if she hadnt eaten in three days. In between snacks, she cached food. The first three caches were within ten feet of the huge bait pile itself.


About an hour later, her food caching came to an abrupt halt when the territorial pair returned. And when they arrived, you knew it! Before, there had been total silence. Now there was constant calling. Number 837 managed to give several yells, but the pair aggressively flew after her and she fell silent. The pair continued their deep, resonant, rapid-succession short quorks that said, Get the hell away, and they also made the long, undulating territorial quorks that said, Im here. Take notice. Both birds of the pair gave each call. I was lucky to catch a glimpse of 837 trying to hide. Her red shoulder patches gave her away as she squeezed herself into the thick branches of a spruce some one hundred yards away, but she was not hidden well enough. The territorial birds found her even there, and a long vociferous aerial chase ensued, as their calls receeded into the distance. Soon all was quiet again, and the bait was deserted. Our bird was driven awaybut not for long.


In twenty minutes, she was back, still alone, sleek, nervous and agitated, pecking on the branches at her feet and scanning nervously in all directions. After ten minutes, she hopped down to the meat, again eating fat as if she hadnt eaten in days. After snacking for a while, she flew off, holding as many pieces of suet as a raven bill can hold. At 9:28 A.M., the territorial pair returned and stayed for forty-two minutes. They still did not feed, all the while giving their long Im here calls. Number 837 stayed away from the bait, but my magic instrument, the radio receiver, told me with beeps that she was still near, apparently hiding. Well, most of the time. Once she gave a yellthe call that recruits. A bad moveas far as I knew, there were  no ravens nearby to recruit, except the vicious adults. They immediately pinpointed her, and another vigorous aerial chase ensued.


There were no birds near for a long time after that, and I lost radio contact with our bird. Suddenly, I heard some resonant monotones from the skies far above. Knowing no birds were nearby, I took the risk of stepping out of the blind for a better view and saw what I guessed to be the territorial pairtwo specks against a patch of blue sky amongst dark, drifting clouds. The two circled side by side, wing-tip to wing-tip. Occasionally, they dove and turned in formation, then ascended in circles again. Higher and higher they went, thousands of feet up. I followed them through my binoculars for as long as I could until they faded into a hole in the sky among billowing, cushiony clouds, still dancing side by side. This dance moves me more than any human dance performance ever could. This one has been performed for millions of years and will continue for a long time to come.


At 12:24, the pair returned, first making the rasping Get out quorks and then, for the next eighteen minutes, an almost continual series of the long undulating Im here quorks. The calls came from a half mile to the south of the bait, then from the west side. Then they ceased as the pair left. Eight minutes later, Number 837 was back and snacking lightly. She obviously could feed at this bait despite the territorial defense of the adults. She just couldnt feed whenever she wanted to. Presumably, this situation could change if the adults started to use this as their main food supply. So far, they did not seem at all interested in feeding. I was surprised that they went to so much trouble to defend a food site at which they were not feeding, though I thought it might be on their checklist as a possible future feeding site.


Would Number 837 not recruit at all, given that she was able to feed successfully? Our birds failure to recruit might not seem very exciting, but we were not just raven-watching. We were also hypothesis-hunting. It might turn out, given everything about this bird and this situation, that lack of recruitment would be the most exciting result of all.


At 1:12 P.M., another unanticipated event made us rethink the original hypothesis. Two ravens flew over, then quickly descended to the woods nearby. One of them called loudly, but I knew it could not be one of the pair, because these two did not make any territorial quorks. Instead, for the next twenty minutes I heard a completely new spectrum of sounds, a steady singsong of slow rasping quorks intermingled with rolling, gurgling calls. There were also many series of rapid, percussion-like knocking calls, each series punctuated with the pop of a bill-snap at the end.


These birds stayed in the woods mostly out of my sight. Once, I managed to glimpse Number 837, conspicuous because of her red wing tags and her radio signal. She was near a second bird, and they were both making gurgling, friendly calls.


One of the new unmarked birds eventually landed on a tree above the meat pile and leaned way below its feet to peer down. It nervously doodled and pecked at branches. Then it again peered down at the meat and made long series of rasping quorks that sounded to me just like those our tame birds made when they had an unfamiliar scary animal carcass in their aviary. This bird was obviously afraid of the meat pile.


The new ravens were hyper-alert. They seemed ready to fly off at the slightest disturbance. In my blind, I could sense this, and I rolled over ever so cautiously to get a better look. The fabric of my pants made a tiny rustlethat was enough. Off they went with heavily pounding, fast wing-beatsswish, swish, swish. With all the ravens gone, blue jays, totally nonchalant by comparison, flew down to the food. They treated the bait as if it werewell, just dead meat! When they came down, they instantly hopped right onto the meat and started feeding. Just for a test, I loudly whistled Oh, Suzanna and athletically jumped around in the blind. They took no notice. I only managed to scare them by coming out of my blind. When I went back in, they returned in a few seconds.


At 2:05 P.M., all was quiet again. I had regained radio contact with 837, who stayed nearby
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