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What people are saying about
 Woody’s Last Laugh

This delightful book reviews the enduring fascination with alleged sightings of the “extinct” American ivory-billed woodpecker to illuminate the role of well-understood cognitive biases and reasoning errors in science and conservation. Who would have thought that an “extinct” bird can tell us so much about the quirks of the human mind?

Dr. Norbert Schwarz, University of Southern California

An excellent book, revealing how scientists and environmentalists, like all of us, suffer from the same dangerous judgment errors called cognitive biases. These mental blind spots played a devastating role in the narrative around the ivory-billed woodpecker, even around the basic Schrödinger’s cat-like mystery of whether it’s dead or alive. Dr. Haney uses an excellent probabilistic thinking approach to have a much more nuanced and thoughtful approach to the question rather than the simple binary approach promoted by cognitive biases. Along the way, Woody’s Last Laugh illustrates the numerous dangerous judgment errors that we all need to avoid if we want to have a truthful view of reality.

Dr. Gleb Tsipursky, behavioral scientist, trainer in addressing cognitive biases, and best-selling author, including of Pro Truth: A Practical Plan for Putting Truth Back Into Politics (Changemakers Books, 2020)
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If a man will begin with certainties, he shall end in doubts; but if he will be content to begin with doubts, he shall end in certainties.

—Francis Bacon, The Advancement of Learning






Preface Siren of Reason


Man is a rational animal who always loses his temper when he is called upon to act in accordance with the dictates of reason.

—Oscar Wilde



On a crisp fall afternoon, I stare vacantly out my office window, straining to placate this stubborn unease. In my hands I grasp the farfetched – a new, draft endangered species recovery plan from the U.S. Fish & Wildlife Service, one aimed to conserve a bird deemed by most as already extinct. Yet even this absurdity does not conceal a more particular disquiet. Recalling a destitute bargain I struck with a fellow graduate student decades ago, I glance over to my bookshelf to see if I still possess Arthur Cleveland Bent’s Life Histories of North American Birds. Yes… there it is… I seize a paperback volume on woodpeckers, flip pages to reach the germane account, and confirm what I thought I remembered. But after comparing passages in each document, I shake my head in disbelief at such glaring disparities in depictions of this bird’s diet. It makes no sense… how does barefaced contradiction this obvious get flouted?

Epiphany need not reveal itself as striking illumination. A summons to scholarly exploration may consist of ephemeral glimmers, seemingly trivial, followed by long years of slow gestation. Certain things, apparently, do not season otherwise. Once the pull could be denied no longer, I then had to overcome my own stiff internal resistance, due mainly to the extensive coverage on a notoriously disputed topic. No way could I ignore the social perils that have ensnared those who might express ardent interest in the big woodpecker, or discount the harsh penalties levied on those who dared question conventional wisdom about the bird’s providence. Despite my best efforts to strangle the reckless inclination, I came to realize that there endured a tightly encrypted story about the American ivory-billed woodpecker Campephilus principalis.1 Perhaps not a story our own species wishes to hear, exactly, but one that deserved a fair hearing nonetheless.

Aside from my window-staring episode, other vignettes proved crucial for taking on this venture. After a putative rediscovery of the ivory-billed woodpecker in 2004 was reported in Science and received such wide media coverage, I tried to keep tabs on challenges made to the identity of a large woodpecker recorded in the infamous David Luneau video. Shot in the swampy bottomlands of Arkansas’s Big Woods, this blurry amateur film went on to become a penetrating gauge for the woodpecker’s uncanny knack for inciting us. During that epoch, however, my attention was engrossed with a life-and-death matter at home. All the uproar about this woodpecker certainly piqued my interest, indeed to the point of total astonishment, but I was not free at the time to delve into intricacies of that controversy.

My curiosity in the destiny of ivory-bill was reignited later after a colleague insisted that I scrutinize more closely Arthur A. Allen and P. Paul Kellogg’s “Recent observations of the ivory-billed woodpecker” reported in the April 1937 issue of The Auk. While doing so, I was struck by a black-and-white photograph of the giant woodpeckers busily occupied on their Florida feeding grounds – some open and rather scrawny-looking pine flat woods, not a majestic stand of tall southern hardwoods or ancient cypress trees. Once again, I registered startling incongruity in various accounts for this bird, my reaction prompting marvel, if not a demand for the instant explanation.

Revisiting chronicles about ivory-billed woodpecker reached the decisive tipping point after I circled back to the bird’s final recovery plan, made available to the public in 2010. Scanning 168 pages of dense text, I lingered especially at all of the fascinating material the plan presented in its Appendix E. The more I read, the more disconcerted I got. That same bewilderment returned, a puzzling sense of too many things that seemed to never add up. What made least sense to me were our own screwball reactions to a bird.

But I also felt that I had been… well… deceived, placed at the butt end of a bad joke. Not for the last time would I be struck with a sensation of being pranked, much like Wally Walrus who long served as clueless foil to the comic mischief perpetrated by Woody the Woodpecker. Two questions really mystified me. Why did every “appearance” by this bird after the 1940s get attacked with such viciousnous?2 And how even could there be so many “incidents” of finding a presumably extinct bird, incidents that numbered from at least the scores to a hundred or more?

To no avail I tried to resist that treacherous call from the siren of reason. I tried to sit with my discomposure, to see what might emerge just with waiting. As much for probing whatever repudiation there might be for the thesis I was pondering as anything else, I then poured over various accounts of the woodpecker, focusing attention on books and articles that appeared during the last few decades. From these I verified that although an author might edge tentatively toward themes that I wished to exhume, they would back away from any deep treatment of the cognitive and sociological facets to the ivory-bill’s story. Narratives charted for the giant woodpecker seemed to never shed much light on the murky origins behind so much human conflict centered around this bird.

So it was that a broad outline was birthed for this book. Woody’s Last Laugh seeks to fathom the many tricks inflicted on us by a perplexing species. It strives to answer questions that have long exasperated us. Why did a very material thing, a large, clawed-and-feathered woodpecker, become transformed into the realm of make-believe? How did reality convert to fable? Why is folklore encasing this species so potent? What is it about this bird that sparks so much obsession, indecorous quarrelling, and faulty thinking among us all? How does a mere bird drive us batty?

Historical outlooks must have swayed our perceptions about the American ivory-billed woodpecker, but my exploration is arranged chronologically largely out of convenience. In trying to puzzle out the strange bonds we forged with the ivory-bill, I relied instead on three other means of orientation: embracing contradiction, both its origin and potential resolution; consenting frankly to large uncertainties; and, seeking whatever clarification might be available from the body of best available science. With respect to the last, I purposely sought aid from the social disciplines, as these are at best overlooked and often snubbed during attempts to decipher biology. In this sense, my book aspires to integrate rather than to fragment understanding about one of nature’s abiding mysteries.3

Readers at the very outset may ask (even demand) to know on which side of that grand divide I belong, that is, whether I personally deem the ivory-billed woodpecker to be still living or instead forever gone. But you tell me: how, exactly, ought we even to pose this question to ourselves? What standard for a logical belief in either stance would be judged convincing? By whom, exactly? And why does absolute certainty matter so much? At the outset of my voyage, I had far too many questions to just wave away with an uninformed retort. Moreover, my journey revealed that a fundamental mystery, whether this bird has been long dead, only deepened once some of the lesser secrets were exposed.

On the other hand, I will concede that both firm believers and rigid deniers in any living persistence for this stately American icon might bristle at content presented in this book. But that is all well and good, as there are some matters that really ought to trouble us each and every one. Just like Woody, the cartoon woodpecker, the ivory-bill has long provoked the infirmities of our fallible minds, tormenting its antagonists and protagonists alike.

J. Christopher Haney

July 25, 2021

Washington, DC


Endnotes

1 Based on monophyly and the approximately equal genetic distances among the three North American taxa of Campephilus, C. principalis here distinguishes American ivory-billed from Cuban ivory-billed woodpecker C. bairdii throughout the text. See Fleischer, R.C., J.J. Kirchman, J.P. Dumbacher, L. Bevier, C. Dove, N.C. Rotzel, S.V. Edwards, M. Lammertink, K.J. Miglia, and W.S. Moore. 2006. Mid-Pleistocene divergence of Cuban and North American ivory-billed woodpeckers. Biology Letters 11: 466–469.

2 “The ivory-bill debate has been waged with a depth of feeling, and a shallowness of civility, usually reserved for arguments about such vital institutions as sex, politics, and religion.” Wright, R. 2007. Taking it personal: where the ivory-bill survives. Birding March/April 2007: 48–52, p. 50.

3 My treatment is not content to just grant the rampant “obsession” about all things ivory-bill. While conceding due respect to the personal, psychological, cultural, and historical dimensions to the woodpecker’s story, Woody’s Last Laugh probes the primordial origins behind the faulty thinking that is so prevalent in all of human nature.
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Introduction

Few animals provoke such heated disputes among us as the American ivory-billed woodpecker. The bird’s puzzling habits have since the 1800s inflamed speculation and rushed us into a bogus certitude, ingredients that set us up for thinking errors. But why are rumors of its persistence so prevalent, unlike other recently extinct animals? How is it that we cannot agree even on whether a bird is alive or dead? Why are we so bad mannered with each other about a bird? Woody’s Last Laugh uncovers how the wiring inside our heads explains a lingering mystery, and how uncertainty gets woven into myth as we struggle to deal with large unknowns. By exploring uncharted borders between conservation and mental perception, new ways of evaluating truth and accuracy are unmasked.

Besides a cautionary tale, Woody’s Last Laugh illustrates at least 50 common, every-day mental shortcuts that don’t work, and how to recognize their traits and consequences. What I discovered is that just a single point of uncertainty, whether a woodpecker was still living or not, could and did go on to trigger a host of serious cognitive errors and thinking fallacies in us. This was a sobering realization, in no small part because I recognized myself in so many of these same mental mistakes. And it shook the foundations of what I thought I knew, including an assumption that our practice of wildlife conservation always rested on reliably accurate footings.

During my 35 years as a wildlife researcher, I ran into my share of wrong conclusions, unsubstantiated claims, and faulty decisions. But it was not so much this blundering itself that surprised me (to err is human, after all). Rather, it was utter breakdowns in detectable logic that so floored me, the obvious clues betrayed by barefaced contradictions. Nothing ever confounded me more, however, than the strange deeds that we act out with each other concerning a big woodpecker that may or may not be extinct. It just didn’t make sense to me to get this worked up over a bird, so I struggled to figure out why it was the locus of so much inflexible disagreement. This journey did not take me in the direction that I expected. Instead of uncovering some arcane biological mystery as a potential explanation, the journey invited me instead to peer much deeper into the inner workings of our minds.

My book is among the first to expose cognitive derailment inside the environmental and conservation sciences, disciplines for framing knowledge that we normally consider less prone to such blunder. Yet across all human pursuits, mental mistakes routinely upset our need to find and apply reliable information. Human reason is fallible in science and conservation, too. Because we put up stiff resistance against ambiguity, we commit errors of thinking and action in order to achieve closure, a process sometimes referred to as “belief relief.” None of us are immune from this cognitive bias, either. Indeed, several of our social identities and conventions tend to just magnify these errors in us.

While tracing the environmental history of a bird that over time came to represent a lost version of America, you will learn about dozens of prevalent mental gaffes that each of us make. You will also discover that although we think we are freer of bias than our peers, this in itself is just another form of bias! To assist with new concepts about cognitive error and fallacy, I highlight the key terms throughout the entire book using boldfaced italics. You can find more detail about these terms in four locations: the narrative itself, accompanying text boxes, within the endnotes where original research provides the experimental findings for these biases, and finally, in a comprehensive glossary toward the end of the book.

We all wish we could make fewer mistakes, especially those that are costly to us financially and socially. Whether we are aware of it or not, our world today is directing vast amounts of disinformation at us, knowing full well that our thinking processes are vulnerable to getting hijacked by these covert falsehoods. To further assist you with your own particular journey into cognitive diligence, and to build some offensive protection as well, I provide as a supplement to this book a list of other reading resources that can help improve our thinking skills.


How our mental shortcuts lead to costly mistakes. Imagine these scenarios. Your normally friendly neighbour snaps when you greet her, leading you to avoid her from then on. The salesperson at a car dealership refuses to lower a lease price from well above what the manufacturer advertises. A nephew insists you invest in a stock on Fridays because the price rose 18% the following Monday each of the last three weeks. An executive at your workplace doubles down on a business plan that reduces company profits. Your teenager resists all efforts to get eyeglasses for a vision problem. In vain you try to dissuade an uncle from buying airplane crash insurance. A colleague worries constantly that abdominal aches portend impending cancer. You watch a television show where the media pits an economist against an epidemiologist for a debate on how to handle a disease outbreak. You can’t remember the last four digits of your social security number, unless you repeat the entire sequence from the beginning.

Have you struggled over how to react to someone’s unseen motives, or even to understand what was truly going on, when something in you or others just made no sense? Do you want to make more accurate (or at least better informed) decisions about important life matters? Would you benefit from recognizing some of the most common psychological traps that ensnare us all? If you have ever floundered with the more illogical side of our selves, then this book is for you.

Every day all of us routinely process complex information without having all the relevant facts. We also find ourselves in a global, information-driven war for our attention, wondering how to possibly sort out reliable data from all the disinformation spread by social media. We generally handle this great uncertainty by taking mental shortcuts. Some of these shortcuts work, but others don’t. Indeed, some shortcuts may result in wrenching tragedy if our cognitive biases run counter to reality.

In 2010, workers on the Deepwater Horizon drilling platform conducted a well integrity test after assuming the cementing process for the well bore had been successful. Despite getting test results that clearly indicated potential for dangerous problems, workers believed the test itself was faulty, then went ahead and opened the well, with disastrous outcomes. Overconfidence in pre-existing views, a tendency to find only what we’re looking for, is called confirmation bias. This error is one of the more prevalent types of mental gaffes that we make.




You are more likely to learn something by finding surprises in your own behavior than by hearing surprising facts about people in general.

—Daniel Kahneman, Thinking, Fast and Slow







A Time before Myth

Chapter 1
 Parallax View


We are actually living in a million parallel realities every single minute.

—Marina Abramović



Time after time, the ivory-billed woodpecker has confounded our grasp on what constitutes truth. Despite oft repeated and very strident declarations of its certain extinction, some ruse keeps thwarting an orderly storyline that could wrap up once and for all some consensus fate for this bird. Either we are prone to a peculiar, excessive guesswork about this species’ very existence, or we have allowed our minds to swindle us in ways that no other forest creature has ever provoked. If we hope to escape this relentless trap, shifting our vantage point seems like a good place to start.

Viewed along different lines of sight, an object can change in appearance, illustrating the physical principle known as parallax displacement. A figurative parallax denotes our “seeing” an object from some new angle, gaining a fresh perspective. So what does ivory-billed woodpecker look like if we fine-tune this viewpoint? How might the bird appear if we reach beyond readings that were fastened selectively and extrapolated so wildly? What habits would the woodpecker be apt to display in order to have survived and dodged our casual detection,1 yet still hold fast only to principles that regulate avian life and govern the rest of the natural world?



A parallax woodpecker



Overview

Ivory-billed woodpecker exploited large forest mosaics that yielded transitory foods supplied by disturbance, crown dieback,2 and synchronized masting.3 A chisel-shaped bill broadened its feeding niche without compromise to foraging capabilities that overlapped and duplicated those of smaller woodpeckers. Narrower wings and rapid flight granted the big woodpecker consummate facility at long-distance dispersal. Nomadic, at times irruptive, it moved efficiently across extensive landscape mosaics. Ivory-bills did not defend a conventional breeding territory nor occupy a fixed range.4 A year-long social system based on small family units fortified it from deleterious Allee effects linked to the smallest populations. After protracted human persecution, behavioral plasticity in ivory-bill included a disposition for contextual wariness attained through habituation, social facilitation, cultural learning, and/or natural selection.




Distinctive morphology

In addition to other unique anatomy,5 the bill and wing shape distinguished the ivory-bill from all other North American woodpeckers. A more narrow wing profile separates it from at least some other Campephilus woodpeckers, too.6 Previous ecological portrayals of the ivory-bill tended to stress its bill shape (leading to misguided belief in overly-narrow, year-round specialization on habitat and/or diet),7 but ignore or downplay the adaptations for a nomadic lifestyle enabled by the novel wings and rapid flight.

Narrow, stiff wings empowered the ivory-bill to transit vast distances with economy. Whereas other woodpeckers own rounded or paddle-shaped wings for more leisurely flap-bounding flight,8 the ivory-bill flew direct and fast, like a loon or a pintail,9 granting it a proficiency to search quickly and forage efficiently over extensive areas. Flight speeds were never sampled in ivory-bill, but lower bounds on velocities of loons and ducks10 hint that flight speeds in this woodpecker11 might comfortably reach 60 km hr-1.




Itinerant movement and versatile habitat use

Ivory-bills did not invariably reside in the same locality12 for more than 2–4 years.13 “They disappeared from those areas when the amount of woodpecker food diminished.”14 Searchers emphasized how “ivory-bills appeared to be constantly on the move”15 and “they appear to roam the country like gypsies.”16 Tanner attested to non-resident birds present even in the Singer Tract: “Mr. Kuhn happened to see a trio of wandering birds.”17 Nomadism was in keeping with an irruptive nature18 of their largest, most profitable food items,19 giving the bird unrivalled versatility for exploiting the shifting forage patches characteristic of large, ever-changing forest landscapes.20

Ivory-bill was neither strictly an old-growth nor a “disaster” obligate,21 but rather could feed in a variety of stand ages. Foraging patches for insect prey might be as small as single limbs on recently dying trees, expanding inward and downward to the trunk as tree death progressed. Ivory-bill could exploit small stands that suffered concurrent die-back, or massive forest blow downs and very large burns characterized by full tree mortality. Wherever and whenever suitable patch dynamics22 and food supplies recurred long enough to sustain its needs within a larger landscape matrix, a small population23 of the large woodpecker might become “facultatively sedentary.”24

Tree mortality was ceaseless in the original forests of the southeast. Forage patches were created by natural die back25 as trees reached their ages of maximum longevity.26 Other mortality was caused by windstorms (downbursts, tornadoes, hurricanes),27 outbreaks of fire,28 and physiological stress aggravated by drought, flooding,29 beaver damming,30 and pulsed irruptions of forest insects (e.g., tree-damaging beetles and canopy-defoliating caterpillars).31 Mature forests undoubtedly benefited the ivory-bill, since older trees are more vulnerable to die-back and more likely to produce mast in significant quantity.32 Masting typically cycles within a tree species every 2–4 years,33 over spatial scales of 0.1 to 10 km,34 and occurs unevenly across stands of different composition,35 all in keeping with this woodpecker’s sporadic habits and localized distribution.

Ivory-bill need not have restricted its living requirements to old-growth forest in part because unusually large tree trunks were not required for nest excavation. Tanner listed diameters at cavity height ranging from only 33 to 56 cm.36 Given inside diameters for nesting cavities of 18 to 27 cm, the ivory-bill was unlikely to have ever run out of cavity prospects at large spatial scales. Few regions lost all their large trees at once. Other large bottomland cavity-dependent birds (e.g., wood duck Aix sponsa; barred owl Strix varia) managed to navigate the historical bottlenecks that truncated availability of this resource.

Incomplete evidence hints that ivory-bill never occurred steadily even within the same larger-scale regions (Image 1.1).

Indeed, during an era in which the woodpecker was already regarded as in decline, two accounts divulge how the bird’s numbers changed markedly in response to local food availability. Tanner noted that ivory-bills occupied Wadmacaun Island, South Carolina, during only the “good mast and berry years” of 1935–1937.37 But the birds then left this locale shortly afterwards because “the following years were poor mast years.”38 Similarly, ivory-bills appeared two years after a cyclone had “ripped a swath through the forest” in a section of the Singer Tract.39

Apparent ivory-bill detections increased by order of magnitude in an area of northern Florida during just two years. In 1890 Brewster and his traveling companions found but two ivory-bills in a weeks-long search down a 120-mile stretch of the Suwannee River.40 Merely two years later, however, again during
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early spring, Arthur T. Wayne tallied 23 ivory-bills taking the same river route.41 Wayne noted that those birds used a large, recent burn-out of pines. Neither he nor later scholars seemed to take notice of that episode’s bearing on the bird’s potential for irruptive movement (Table 1.1). Such a rapid increase cannot be attributed readily to population growth, but nomadic shifts could account easily for any locally strong numerical response of ivory-bills over such a short time.42



Table C.1. Reports of the ivory-billed woodpecker grouped into geographically linked incidents compiled for the first decade of the twenty-first century, 2000–2009.3 Any given incident may have included multiple observers, dates, and lines of evidence, e.g., audio detections, sightings, poor-quality video, and so on.




	Region
	State, County/Parish
	Date(s)
	Description, Observer(s)





	Carolinas
	NC, Brunswick
	2005
	Pair in Green Swamp, J. Condrey



	
	SC, Marion
	Sep 2004, Sep 2005
	Female seen twice, F. Ervin



	
	SC, Marion
	Mar 2007
	Female, J. Godbold



	
	NC, Robeson
	Apr 2008
	During aerial waterbird survey, A. Houston



	
	SC, Berkeley
	Sep 2007
	Pair with pair of pileate ds, J. Cork



	
	SC, Berkeley
	Jan 2005
	Lower Santee River, L. Riney



	
	SC, Richland
	2005–2009
	Multiple visuals, audio recordings



	
	SC, Sumter & Cal-houn
	2001, 2002, 2005
	Multiple reports, observers



	
	SC, Dorchester
	Dec 2006
	Four Holes Swamp, B. Teagardin



	
	SC, Jasper
	Jun 2005
	Three birds, D. Hamilton



	
	SC, Beaufort
	Oct2006
	Heard and seen, D. Dunlap



	Georgia-n. Florida
	FL, Franklin
	Jan 2003
	Possible kent calls, T. Spahr



	
	FL, Madison
	Apr 2007
	Female fly-over highway near Aucilla River



	S. Florida
	FL, Collier
	Unknown
	Three independent reports, fide Jackson



	
	FL, Monroe
	Feb 2003, Jan 2007
	During aerial waterbird survey, L. Oberhofer



	Panhandle
	FL, Washington
	2005-2007
	“Many observers,” as well as audio recordings and poor video, from Choctawhatchee River



	
	LA/MS, St. Tammany
	2000, 2005–2009
	Multiple sightings, poor video, Pearl River



	Lower Mississippi Delta
	LA, St. Mary
	2005–2006
	Multiple sightings and auditory encounters, Bayou Sorrel near Patterson



	Upper Mississippi Delta
	AR, Desha, Phillips, and Arkansas
	Mar 2003, 2004, Jan-Dec 2005
	Multiple sightings and auditory encounters, southern White River National Wildlife Refuge



	
	AR, Monroe
	Feb 2004-Dec 2005
	Multiple sightings of male, possible vocalizations and double-knocks, plus Luneau video, Bayou de View, Cache River



	
	AR, Prairie
	Dec 2006-May 2007
	Multiple kent calls and double knocks recorded, plus two sightings by separate observers, R. Everrett and A. Mueller, Wattensaw Wildlife Management Area



	
	TN, Lauderdale and Tipton
	Jan 2006
	Numerous auditory encounters, kent calls and double knocks, one visual, R. Ford



	
	TN, Dyer
	2007–2009
	Several sightings, multiple observers, numerous double-knocks, one series recorded possibly a response to simulation



	
	IL, Pulaski
	2005, 2008
	Several independent reports, J. White, A. Albores, G. Erdy



	Arkansas-Oklahoma
	AR, Ashley
	Aug 2007
	Several visual reports by refuge staff, Felsenthal National Wildlife Refuge, including two birds at once at close range



	
	AR, Sevier
	Oct 2007
	Visual report while deer hunting, B. Petersen











Dietary breadth, energetics, and spatial requirements


Ivory-bill had a catholic, opportunistic diet48 of plant and animal matter (Chapter 7). Some of its foraging differed little from other North American Picidae.49 “They chisel into the sap and heartwood for borers like other woodpeckers.”50 Ivory-bills fed on the ground like flickers Colaptes, or drilled deep into heartwood for wood-boring insects “exactly like” hairy Leuconotopicus villosus and pileated woodpeckers Dryocopus pileatus.51 Smaller items would have been excavated without difficulty by the formidable ivory-bill, and more easily than by smaller-bodied woodpeckers with which it shared habitat. Ivory-bills even klepto-parasitized and cached acorns from squirrel nests, as do acorn woodpeckers Melanerpes formicivorus.52 Tanner over-stressed breeding season diet of a single pair at one site (Chapter 8). Hence, any individual, temporal, and regional flexibility in ivory-bill diet has gone widely unheeded.

A mighty, wedge-tipped bill53 may have enabled the ivory-bill to strip tight bark off recently stressed trees to extract the very largest of wood borers. But this unique proficiency would expand, not contract, its foraging and dietary niche relative to the other eastern woodpeckers.54 With a robust bill that doubled as an imposing weapon, and a body mass almost twice that of pileated, ivory-bill had nothing to fear from its closest competitors,55 and it was little bothered either by most natural predators.56

Ivory-bill was never demonstrated to be a food-limited, narrow foraging specialist. Blaming its imperilment on a conjectured reliance on wood boring larvae57 arose from illusory correlation.58 The big woodpecker showed behaviors contrary to those expected from a species hard-pressed to find a single, scarce food type. Tanner chided it for being “the last bird of those woods to arise in the morning.”59 Then, as early as 10 a.m., “they would become quiet, almost cease feeding, and do little but sit during the middle of the day.”60 They might even return to roosting cavities before resuming a bout of late-day foraging. Such behavior countermands a belief in food limitation.

Body mass in the ivory-bill was approximately 450–570 g,61 almost double that of the smaller-bodied pileated woodpeckers that are characteristic of the southeastern United States (230–300 g).62 Based on formulations that scale the energy requirements of birds to their body mass,63 the ivory-bill would have required around 677–788 kilojoules per day compared to about 431–511 kilojoules in the smaller pileated.64 This energetic difference represents an extra demand on the ivory-bill of just 32–82%.


Box 1.1. Illusory correlation arises when our mind leaps to form an association when in truth there is none. In Louisiana during the mid-1930s, Tanner watched ivory-bills provision young with large grubs, readily visible to the naked eye as they were brought to the nest cavity in bills of adult birds. From that entirely valid observation, beliefs were launched in which the woodpecker was seen as having such a specialized diet that a supposed reliance on large grubs could be met only from large, recently dying trees of aged forests in wilderness settings. Later authors would extend that illusory correlation even more broadly to claim that ivory-bills were incapable of delivering smaller food items like ants and termites to their young.



Since ivory-bill could extract prey not accessible to the smaller pileated, one can infer that the bigger woodpecker would have needed no more than twice (and as little as a third) more forest area to sustain its daily energetic needs, all else equal. Tanner’s claim that ivory-bill had spatial demands 36 times larger than the pileated cannot be justified using fundamental principles of vertebrate physiology.65 “Tanner may have … greatly overestimated the space needs of populations.”66 Instead, real disparity between local densities of the two big woodpeckers67 can be explained by other reasons, including but not limited to the larger species’ rarity and locally depleted numbers – there were not enough ivory-bills still remaining to occupy fully whatever suitable habitat did remain.68




Behavioral wariness

Acute guardedness in the ivory-bill was stressed by writers who accentuated this very trait for two centuries (some 30 citations; see Chapter 7). How do we reconcile such indisputable evidence of the bird’s supreme caution with Tanner’s testimony that “the ivory-bill is not unusually wary of man nor seriously affected by man’s presence”?69 Setting aside witness that the Singer Tract birds habituated to benign human presence,70 and that Madison Parish had received substantial protection just prior to Tanner’s field study (Chapter 8), behavioral plasticity in birds can lead to the expression of both wariness and acclimation in the same species at the same time.71

“Flighty” species tend to remain cautious.72 Several factors interposed a strong anti-predator caution in the ivory-bill. For at least a thousand years, and likely far longer, the big woodpecker had been relentlessly pursued and killed by native Americans for cultural use as ceremonial and trading artifacts.73 A single millennium equates to roughly 70 generations in the ivory-bill,74 a sufficiently long duration for population-level selection to have occurred. Had the big woodpecker never adjusted to this sustained predation from native peoples, we can have little conviction that European colonists or historical scholars would have had the good fortune to detect much of a living bird at all.75

Individual birds of the same species display a spectrum of personality traits, ranging from fast, bold, aggressive, and routine-forming, or instead shy, non-aggressive, but also more innovative.76 Heritable even absent behavioral copying,77 traits for avian wariness are selected genetically at the polymorphisms associated with fear in animals: the dopamine receptor and serotonin transporter genes. Even in mobile species, a genetically distinct proclivity for wariness can differentiate bird populations that are separated by just 30 km.78


Box 1.2. Fear reactions are greater (flight initiation distances longer) in adult birds, if more predators are around, when past experience has already shown risk, and in rural instead of urban habitats. Because year-one ivory-billed woodpeckers stayed with their parents for at least a year after fledging, an extra level of “watchfulness” provided by the adults may have provided greater security against predation over the near term, as well as facilitated acquisition of critical learning skills for identifying potential future threats.



Ivory-bill owned life history traits that predispose birds to exhibit cautious behavior around humans. Two if not three of four nests found in the Singer Tract in 1935 were abandoned by adult ivory-bills soon after the Cornell team approached and inspected them.79 In southern Georgia a pair deserted a nest cavity site immediately after disturbance by an egg collector.80 Avian fearfulness and flightiness co-evolve with other life history traits.81 Flight initiation distances of large species are greater and escape flights begin sooner than in smaller birds.82 Species that capture live prey and show greater sociality are also more wary. Birds also show strong, spatially explicit responses to persecution, moving away from human threats quickly to areas that serve as refuge.83

Evolutionary proclivities for wariness can be veiled in acclimated birds, but express and become amplified once any discouraging or threatening actions by humans trigger this latent tendency. Whereas bird populations can habituate to people if left undisturbed, other populations of non-habituated birds from that same species will still increase their flight initiation reactions around people.84 Once human dangers have been identified, aversions to the particular threat and recognition of the same person(s) exhibiting that threat will persevere in the individual birds that have been exposed.85

Predator avoidance by birds is socially facilitated, or learned, across individuals.86 Predator recognition can be transmitted along a social chain of at least six individual birds.87 Wariness in the ivory-bill, like other birds, may also have been culturally transmitted.88 Facilitated by social learning outside kinship lines and across generations, these behavioral traits are relatively long-lived in birds.89 Wild birds also eavesdrop on and learn the novel alarm sounds of other species. In as little as a few days, this kind of anti-predator behavior can spread rapidly through wild populations.90




Resistance to Allee effects

Strong flight and unconventional sociality (for woodpeckers) granted the ivory-bill a measure of protection from deleterious consequences of Allee effects91 that so worsen the extinction risk in tiny populations. Structurally capable of flying hundreds of kilometers per day,92 long-distance dispersal by young-of-the-year or unmated ivory-bills into new regions would increase possibilities of founding new pairs, promote outbreeding, and curtail the harmful consequences of inbreeding, all expected in a more sedentary species.

A social system of small family units gave the woodpecker other protections against harmful Allee effects. Because ivory-bill pairs foraged, fed, and traveled “closely together at all times except … incubation,”93 the large woodpecker was less exposed to predation as it spent little expense revealing itself for mate selection and territory defense. Ivory-bill was even more wary during breeding than at other seasons.94 Ivory-bill pairs also consisted of mobile, self-contained reproductive units free to establish across landscape mosaics wherever suitable conditions might be found. Skewed sex ratios found in declining, small, but sedentary populations would have been markedly abated.95

Traveling together, in steady but discrete contact,96 pairs and attendant young had more eyes to seek out food and warn against predators, too. Because it endured until the start of the next breeding season,97 this social system hastened adaptive learning in the year-one birds. Able to witness their parents respond to novel feeding opportunities and react to unfamiliar threats over longer periods,98 this heightened social learning could have elevated the species’ prospects for survival.

Unlike passenger pigeon Ectopistes migratorius, its giant flocks delimited into fixed colonies easily shot out, and Carolina parakeet Conuropsis carolinensis, vulnerable for its hapless tendency to return again and again to fellow members gunned down earlier from the same flock, the ivory-bill caught on to our exceedingly lethal natures. For good reason early naturalists called them “the shyest and most cunning of anything that wore feathers.”99 So great was the ivory-bill’s wariness that avid collectors often failed to secure the second member of a mated pair that they so eagerly coveted for their cabinet.100 Countermeasures to human predation granted the woodpecker an edge at survival never afforded the ill-fated pigeon and parakeet.




Demographic potential and population regulation

The large-bodied ivory-bill probably had a lifespan longer than the 15 years normally attributed to it.101 Investment by parents into prolonged care of their year-one offspring increased survival rates in what is typically the most vulnerable age cohort in avian populations. Speed, powerful morphology, and other habits of the adult birds tended to keep annual survival high as well. Because cautious birds tend to pick breeding sites that are less susceptible to human disturbance,102 ivory-bill chose nest site locations that were hard to find and/or difficult to reach by people.103

Reproductive output in ivory-bill was variable,104 but potentially high. In years with fewer resources (“bust” years), reproductive output of a pair might be nil or invested in rearing but a single offspring. Ivory-bill clutch size reached 4 to 6 eggs, however, indicating that with a resource surplus (“boom” years), a pair might fledge higher than average numbers of offspring. A rather protracted breeding season (January through as late as July)105 enabled the woodpecker to re-nest if the first clutch failed, and possibly to time breeding so as to better match any seasonality in food quantity or quality.106 As a result, the lifetime fecundity of this long-lived bird could be relatively high.

Absent large forest disturbances, ivory-bill breeding pairs were highly dispersed and occurred at very low densities. In such conditions, and because the bird was able to move across such large areas, the ivory-bill was difficult to find. If foraging conditions were markedly enhanced, as in years immediately following very large disturbances like forest fires, local densities of the nomadic ivory-bill might increase, and the species might appear then to be locally common. In this sense, ivory-bill demography may have resembled that of another enigmatic, disturbance-reliant picid in North America, the black-backed woodpecker.107






Disappearing acts


Overview

For some indefinite time after the 1930s, the ivory-billed woodpecker persisted at a very low population size, perhaps no more than lowest double to lowest triple digits. This small population was maintained by source-sink dynamics that rescued the species from extinction only at a meta-population level.108 Small population size combined with lack of territoriality, high mobility, strong sociality, weak and sparse vocalizations, plus other cryptic behaviors, all coalesced to generate exceptionally low probabilities of detection. Disappearing acts109 by the ivory-bill can be illustrated in a simple albeit incomplete fashion using multiplication and addition rules of probability, along with numerical estimates applied to simulate some of the bird’s biological traits.




Small population size

Barely more than guesses, we still have at least three estimates for how small the population of ivory-bill might have been in reality or could have been theoretically. In 1939 Tanner listed only 24 individuals in five areas of Louisiana, Florida, and South Carolina.110 But Tanner’s projections overlooked 12 ivory-bills in 5,000 ha of virgin timber known as the Allan Grey Estate south of Rosedale, MS, a site from which these birds left immediately after that tract was logged during the 1940s.111 Acknowledging the profound limitations to Tanner’s survey protocol outside the Singer Tract,112 these two sets of numbers give a minimum population of 36 ivory-bills.

Bertram Murray applied a deterministic model for a proposed minimum population113 that could survive for as long as 50 years, up until the time of the Arkansas episode (Chapter 12). He used life history tables to emulate populations of the ivory-bill based on fixed estimates for its annual survival rate (0.73 age-specific survival in adults; 0.23 in one-year-old birds), mean clutch size (3 eggs), age at first breeding (2 years), and longevity (up to 20 years).114 His reasoning led to a theoretical minimum population of 30 post-juvenile ivory-bills, consisting of as few as 10 breeding pairs.

A third study conducted a more realistic appraisal of population viability in which population size was allowed to interact with an extinction probability. Mattsson and colleagues framed this exercise around a very practical question: “under what conditions could the species have persisted today?”115 Using a stage-based single-population model, they varied randomly several key demographic variables116 to estimate the ivory-bill’s initial population size, its survival and fecundity, while also allowing for Allee effects, and then ran the model under a wide variety of scenarios.

Astonishingly, an initial population size of as few as five females gave statistical assurance for likely persistence of the ivory-bill through modern times. This persistence would occur if on average each female produced just 1.1 female per year117 and adult survival was moderate at ≥80%. If the population consisted of 30 or more females, then the ivory-bill could have persisted despite a strong Allee effect, if either survival (90%) or fecundity (1.65 recruited females per adult female) averaged on the high side of the model inputs that were used.

Under the very worst cases, the median time to extinction in the ivory-bill was estimated to be 7 years, but also as little as one to as long as 32 years. And when Allee effects were modeled as weak, as justified in the narrative given here in this chapter, if the bird was given a moderate survival or a low fecundity the likelihood of extinction in a population of 17 or more adult female ivory-bills fell below 5%. Consequently, if ivory-bills “maintain relatively high demographic rates, they can likely persist as small, and difficult-to-detect, populations.”118




Bookmaking with ivory-bill

Profound struggles to find ivory-bills even if present are illustrated using three scenarios. In the first, odds of site occupancy are estimated across what is typically perceived as the most suitable habitat. Second, chances for re-finding a single ivory-bill are estimated once one is seen from a precise location. Finally, the likelihood of re-finding a bird is estimated under the best set of conditions imaginable, one in which a possible roosting or nesting cavity seems to have been located.

Conventional depictions of the ivory-bill’s historical range119 reach about 760,000 km2. Remaining suitable habitats (bottomland hardwoods or forested wetlands), however, are now put at just 26,000 to some 120,000 km2.120 If all ivory-bills occurred in an area delimited by the smaller estimate, a naïve probability121 of our selecting a 1-km2 block with any ivory-bills runs from just less than 0.05% to no more than 2% for hypothetical population sizes that range from 12 up to 480 individuals. After we account for ivory-bill sociality (adjustment of 0.5),122 for areas missed by standard survey methodology that cannot cover an entire 1-km2 block all at once (0.385),123 and for failure to find large woodpeckers present but not seen or heard (detection probabilities ≤0.18–0.36),124 the odds of our finding one or more ivory-bills in any of these individual blocks plummet to a mere 0.00016%–0.00032%.

To improve chances of finding ivory-bills, we might sample a larger number of 1-km2 blocks all at once. But if the total population size is 40 birds (10 three-bird family units plus 10 singletons), it would require us to survey 4,740 1-km2 blocks to achieve just over a 50% likelihood of finding at least one bird! And even if the total population size were as high as 480, it would still take 395 1-km2 blocks to reach odds as good as a coin toss. Finding an equal number of qualified observers, training and supervising them, then running all surveys near simultaneously,125 would entail a logistical program having enormous and almost certainly prohibitive costs.

Now suppose we attempt to re-find an ivory-bill seen once. Without knowing the location of any central place (roost or nest),126 we must allow for it having been detected anywhere inside and toward the very outer edge of a circle having a diameter at least twice its daily foraging range. Tanner offered some guidance on these central place foraging distances: ivory-bills wandered daily at least 2.4 and 5.6 km away from roosting sites during breeding and non-breeding seasons, respectively.127 In just minutes of straight-line flight, though, an ivory bill could easily transit 5–10 km from a cavity.128

Total areas in which a single ivory-bill might recur, then, verge on circles with radii of 4.8 to 20 km when accounting for the unknown position of a sighting relative to the bird’s central place. Since we are not likely to know the bird’s reproductive status, we allow for the largest distance, giving us sampling areas that run from 72 km2 to just over 1,256 km2. Assuming we deploy one observer per day in any 1-km2 block inside the smaller circle, we obtain only a 0.096%–0.2% chance of re-finding the bird. If we try the same survey tactic in the larger circle, our odds fall proportionately, to 0.022–0.044%. Our chances improve with complete survey coverage, but again logistical costs become extravagant for deploying scores of observers. Even then our probability improves to no better than 6.9%. We still end up with more than a 90% chance of not finding the bird.

Our best chances for re-finding an ivory-bill arise upon seeing one actually exit a tree cavity.129 Assuming that the bird is incubating eggs or feeding young, we need survey only 18 km2 of the surrounding area with the assumptions described above, but with the result that the odds of re-finding the bird away from the cavity are still only 0.39%–0.77% in any single 1-km2 block. If the original sighting was made in June through December, then a larger non-breeding foraging radius gives us more than 98 km2 to survey, so the probability of finding this bird in any 1-km2 block falls to just 0.071%–0.141%. Using many more observers to achieve complete coverage of all the 1-km2 blocks for each circle again raises our odds to only 6.9%.

So, apart from Tanner’s singular instance of that one pair linked to roosting or nesting cavities, our not finding or easily re-finding the ivory-billed woodpecker has long been the overwhelming statistical prospect. Conversely, if we might ever wish to conclude that our not finding the bird was actually strong evidence of its truly not being there, we would need to sample the entirety of even an 18-km2 area around a putative cavity at least 14 times.130 Only then would we achieve enough statistical power (≥90%) to make a responsible inference that the bird’s absence was in fact real (i.e., not due to our fallible detection abilities).

“Hunting for localities where ivory-bills were, and in these localities trying to find the birds, was like searching for an animated needle in a haystack.”131 Even after being pinned down in the Singer Tract by its full-time wardens, Tanner protested that the ivory-bills “traveled so fast that I was unable to keep up with them.”132 No real evidence exists that ivory-bills were ever particularly sedentary, or that they were anything other than highly-mobile and constantly on the move. Indeed, Tim Spahr used an algorithm for rare events based on Tanner’s summary of the species’ daily movements to estimate that a single ivory-bill could avoid indefinitely its detection by up to 20 observers.133

Dictates of probability hence erect a nearly insurmountable barricade to our gaining any numerical assurances for confirming the ongoing presence (never mind density) of a highly-vagile species from a very small population perched at the edge of extinction. Rules for probability make even more difficult any trustworthy decisions about the bird’s absence. And “if one wants to protect against the error of declaring an extant species as extinct, the threshold for ‘reasonable doubt’ should be set high, perhaps higher than the commonly used 95% level.”134






Paradoxical no more

When it comes to the ivory-bill, a little parallax can go a long way in settling much paradox. Although the parallax woodpecker portrayed here obeys the laws of biological plausibility, that feature does not make it the ivory-bill of inevitability. And indeed, other ivory-bills may well be discerned through parallax shift. Although we must not fall to wishful thinking in a thought experiment such as this, we can enlarge legitimate portrayals of this woodpecker using knowledge gleaned from interdisciplinary biology, insights that reveal how birds adapt to their natural world in complex ways. That world is one shaped invariably by biological and mathematical principles alike.

Obscured by uncertainty, this “other” ivory-bill makes itself known to us primarily through the improbability principle135 working in opposite directions on two sets of controls. On the one hand, certain overlooked or discounted life history traits act as “probability levers”136 that raise odds for the ivory-bill’s persistence. On the other hand, a very small population size coalesced with some of these same traits to operate other probability levers that lower the bird’s detectability. Counter-prevailing probability levers offer a logical means to dissolve many paradoxes of perception that have so besieged and bedeviled our warring beliefs about this enigmatic bird.

Yet not even a parallax view can shelve the bitter disputes that divide us over this bird’s fate. To understand the origins and consequences of so many rancorous controversies appended to the ivory-billed woodpecker, we must first voyage into, then pass through, and finally take leave of mythology, staying attentive all the while to the manifold deceits inflicted by the inner workings of our very own minds.


Endnotes

1 Reference to the ivory-bill surviving or avoiding detection refers to any time span past the 1930s, including the 1944 date often used as a convention for the species’ putative extinction based on Eckleberry’s widely promulgated anchoring portrait of a supposed “last ivory-bill” (see Chapter 9). All the same, I reach no fixed conclusion whatsoever that the ivory-bill in fact survived undetected up through the present day, or that it survived to any other date certain. Moreover, my thought-experiment for this parallax ivory-bill is strictly an hypothesis, one of several possible ones, not a verified fact.

2 Tree dieback is measured as the percent of branch tips in the upper portion and outer edges of the live crown that are dead from causes other than shading or competition, that is, branch tips expected to be alive if the tree were not subject to other stressors. Dieback varies across years and among species, being more common in hardwoods. http://fhm.fs.fed.us/fhncs/chapter2/crown_dieback.htm (accessed 16 January 2016).

3 Masting refers to pulsed production of hard seed (e.g., from oaks, beech, hickories, chestnuts) and soft fruit (e.g., from gums, dogwoods, cherries) by forest plants. Masting varies across tree, shrub, and vine species, with some but almost never all plant species masting during the same year.

4 Lack of territoriality carried notable consequences. First, more than one family group of the woodpecker could be localized in a small area. Eleven ivory-bills in a Florida cypress swamp were seen together in trees “dead and sufficiently decayed to offer fine feeding ground for the larvae of a kind of large boring beetle … a busy and noisy scene never to be forgotten.” Scott, W.E.D. 1898. Bird Studies: An Account of the Land Birds of Eastern North America. G.P. Putnam’s Sons, New York, p. 309. Twelve ivory-bills were found “in a small patch of dead pine trees.” Ellis, J.B. 1917. Forty years ago and more. Oologist 34: 2–4. Secondly, with no need to defend territories, little broadcast vocalization was needed just prior to and during breeding. Indeed, “these woodpeckers are very silent at all times so far as their voices are concerned. Especially is this true during the breeding season.” Higley, W.K. 1906. Birds and Nature, Volume III, A.W. Mumford and Company, Chicago, p. 122.

5 Even the foot structure of the ivory-bill may have been unique. It was claimed that all four toes could point forward, in one plane, so that the feet were held to the side of the body and directed at an angle to vertical, thereby giving it a “very firm support against both the downward and outward components of gravity.” Bock, W.J., and W.D. Miller. 1959. The scansorial foot of the woodpeckers, with comments on the evolution of perching and climbing feet in birds. American Museum Novitates 1,931: 1–45. However, others witnessed “three toes turned forward and one … turned back” in the similar Cuban ivory-billed woodpecker. Dennis, J.V. 1948. A last remnant of ivory-billed woodpeckers in Cuba. The Auk 65: 497–507.

6 The ivory-bill’s living relative, the Magellanic woodpecker Campephilus magellanicus, does not seem to have this same distinctively-narrow wing profile. Paddle-shaped wings in that species of Campephilus found in the far southern hemisphere are evident in several of the photographs that are posted here, http://travellingbirder.blogspot.com/2011/12/tierra-del-fuego.html (accessed 14 January 2016), and here, http://www.pbase.com/picidpics/magellanic_woodpecker (accessed 14 January 2016). Wing shapes in ivory-bill and imperial woodpeckers were quite alike, however, inferring that both of these closely-related species had comparably strong flight ability. See Lammertink, M., T.W. Gallagher, K.V. Rosenberg, J.W. Fitz patrick, E. Liner, J. Rojas-Tomé, and P. Escalante. 2011. Film documentation of the probably extinct imperial woodpecker (Campephilus imperialis). The Auk 128: 671–677.

7 And thereby greatly increasing a likelihood of error from illusory correlation.

8 Tobalske, B.W. 1996. Scaling of muscle composition, wing morphology, and intermittent flight behavior in woodpeckers. The Auk 113: 151–177.

9 Tanner, J.T. 1942. The Ivory-billed Woodpecker. Dover Publications, Inc., Mineola, NY, p. 58.

10 Waterfowl flight speeds range from 65 to 115 km hr-1. http://www.ducks.org/conservation/waterfowl-biology/amazing-waterfowl-facts, and https://www.allaboutbirds.org/guide/common_loon/lifehistory (both accessed 14 January 2016).

11 An approximate speed of 15.2 m s-1, close to 60 km hr-1, was estimated over a short distance (66.5 m) from videography of a woodpecker thought to be an ivory-bill in 2008. See: Collins, M.D. 2011. Putative audio recordings of the ivory-billed woodpecker (Campephilus principalis). The Journal of the Acoustical Society of America 129: 1,626–1,630; Collins, M.D. 2017. Periodic and transient motions of large woodpeckers. Scientific Reports 7: 12551.

12 Locality here refers to a relatively small area matching the approximate size of a territory or home range in other birds. Ivory-bills might remain within areas defined at the scales of much larger regions, especially if the environmental conditions remained suitable within an overall landscape mosaic.

13 “Numbers of wood-boring insects are most abundant in wood two to three years dead. Twice in the Singer Tract, an unusual amount of timber was killed, and about two years afterward ivory-bills moved into the vicinity of each deadening and remained there for two or more years.” Tanner, p. 46. Not even the John’s Bayou pair in the Singer Tract was documented using the exact same locality for more than 3–4 years. Indeed, “pairs of birds and individuals, especially young birds, have disappeared from the Singer Tract, and the simplest explanation is that they have wandered away, for there was no evidence of their having been killed either by predators or by shooting.” Ibid., p. 33. Ivory-bill’s nested temporarily in Royal Palm Hammock, Florida, as late as 1917, apparently also within a 2- to 4-year window, after which “no indications of breeding were discovered.” Howell, A.H. 1921. A list of the birds of Royal Palm Hammock, Florida. The Auk 38: 250–263.

14 Tanner, p. 47.

15 Eastman, W. 1958. Ten-year search for the ivory-billed woodpecker. Atlantic Naturalist 13: 216–228.

16 Ibid., p. 218.

17 Tanner, p. 34.

18 Forest disturbance from fire furnishes more than twice the foraging success with wood-boring beetles in certain woodpeckers whose populations are regulated by such patchy, episodic food resources. Rota, C.T., M.A. Rumble, C.P. Lehman, D.C. Kesler, and J.J. Millspaugh. 2015. Apparent foraging success reflects habitat quality in an irruptive species, the black-backed woodpecker. The Condor 117: 178–191.

19 The ivory-bill moves “from one area to another in search of a variable food supply that has always been more or less eruptive and undependable.” Tanner, p. 53. “Considering all the evidence, I believe that ivory-bills were not sedentary birds, but sometimes wandered considerable distances.” Ibid., p. 35. (Wood-boring beetle larvae, soft and hard mast, all large items, would tend to be sporadic but energetically-profitable compared to smaller dietary items).

20 Tanner’s depiction of ivory-bill and old-growth were swayed conceptually by “balance of nature,” an ecological view in which forests were believed to return to a previous equilibrium after disturbance. Newer conceptions in ecology instead emphasize patch dynamics as embedded within hierarchy theory, and place greater weight on spatial and temporal patterns, non-equilibrium, scale, and heterogeneity. Wu, J., and O.L. Loucks. 1995. From balance of nature to hierarchical patch dynamics: a paradigm shift in ecology. The Quarterly Review of Biology 70: 439–461. A fundamental tenet to this more modern view is that ecological “stability” is strictly relative, and more likely to be approached only at larger spatial and longer temporal scales. Riitters, K.H., J.D. Wickham, and T.G. Wade. 2009. An indicator of forest dynamics using a shifting landscape mosaic. Ecological Indicators 9: 107–117. The prominence of disturbance regimes in shaping the multi-scale patterns of forest ecosystems was not well known (if recognized much at all) during Tanner’s era. Cf. Jentsch, A., C. Beierkuhnlein, and P.S. White. 2002. Scale, the dynamic stability of forest ecosystems, and the persistence of biodiversity. Silva Fennica 36: 393–400.

21 Compound sightings of American and Cuban ivory-bill in severely cut-over forest, some of which constituted little more than scrub, ought to be persuasive that the big woodpecker was not restricted to old-growth. “Such habitat would have been immediately ruled out as potential ivory-bill habitat by believers in dependency of the species on virgin forests,” and “how are we to rationalize the surprisingly long persistence of the last known Cuban population in degraded habitat?” Snyder, N., D.E. Brown, and K.B. Clark. 2009. The Travails of Two Woodpeckers. University of New Mexico Press, Albuquerque, pp. 56–57. Even in the Singer Tract many “of the trees in the area were second-growth ash and rock and red elm, plus oaks, gums, and maples. There were a few very big oaks and gums.” Steinberg, M.K. 2008. Stalking the Ghost Bird: The Elusive Ivory-billed Woodpecker in Louisiana. Louisiana State University Press, Baton Rouge, p. 41. A common denominator to the ivory-bill’s use of highly diverse forests, however, was similar feeding prospects offered by very recently dead or still dying trees, the same conditions used by other woodpeckers.

22 Parts of northern Florida were once frequented by good numbers of ivory-bills, possibly due to juxtaposition of inland swamp and pine flat wood forests interlaced in a matrix that created especially favorable landscapes for the woodpecker. This “forest mosaic [was] … substantially different,” and “peninsular Florida presented more of a habitat mosaic” than elsewhere. Jackson, J. A. 2006. In Search of the Ivory-billed Woodpecker, 2nd ed. HarperCollins, New York, pp. 51, 53.

23 But not necessarily individual pair(s). Small population refers here to only a few pairs. “It is our belief that most individuals spend their entire lives within a few miles of the place where they are hatched and develop little ivorybill communities.” Allen, A.A., and P.P. Kellogg. 1937. Recent observations of the ivory-billed woodpecker. The Auk 54: 164–184. Belief, however, cannot be equated with accuracy.

24 In Tanner’s words (p. 99): “When the food supply is sufficient, the woodpecker is probably resident or sedentary.” Gauged by decades of occupancy, ivory-bills seemed to have been facultatively sedentary at the regional scale near Avery Island and in Madison Parish, Louisiana (McIlhenny, E.A. 1941. The passing of the ivory-billed woodpecker. The Auk 58: 582–584), and possibly parts of Florida (see Allen and Kellogg, p. 166). Each region then still contained extensive forest tracts, making feasible any ecological adaptations that birds may have had for exploiting larger landscape mosaics of shifting patches of food-producing trees.
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116 Key demographic variables like annual adult survival and mean clutch size were interpolated using measurements from 20 populations or species of the world’s woodpeckers. Ibid., Figure 3.

117 Eleven female offspring surviving to reproductive age each decade is hardly an extravagant fecundity. It could arise a number of ways, and include years of complete reproductive failure. To whit, successful broods of 3, 2, 4, and 2 females would produce enough offspring to meet this threshold while also conceding total reproductive failure in 6 out of 10 years. Clutch size in ivory-bill could reach 5 or 6 eggs. Tanner, p. 71. Broods of up to at least four young fledged successfully. Jackson, 2006, p. 37. Potential for rather high life-long fecundity aligns with life history traits expected in an irruptive species for which (maximally) successful reproduction might occur only during boom years of surplus food.

118 Mattsson et al. Apparently the only attempt to figure a maximum population size, one based loosely on approximate field encounter rates with this species since 1920, was estimated at ~100 ivory-bills (order of magnitude). Collins, M.D. 2019. Statistics, probability, and a failed conservation Policy. Statistics and Public Policy 6: 67–79.

119 E.g., Jackson, 2002, Figure 1. The already long odds for finding ivory-bill plummet even further if we use the area of the species’ original range for estimating occupancy. Likelihoods of the woodpecker occupying any 1-km2 block in this case would range from less than 2 to only 63 chances in a hundred thousand for a total population size of 12 up to 480 birds, respectively.

120 12 million acres of this forest type are given for the Mississippi Alluvial Valley: Guilfoyle, M.P. 2001. Management of bottomland hardwood forests for nongame bird communities. EMRRP Technical Notes Collection, ERDC TN-EMRRP-SI-21, U.S. Army Engineer Research and Development Center, Vicksburg, MS; 30 million acres across the entire southeastern United States: Meadows, J.S., and J.D. Hodges. 1997. Silviculture of southern bottomland hardwoods: 25 years of change. Proceedings of the Twenty-fifth Annual Hardwood Symposium 1997: 1–16.

121 A naïve probability ensues if one or more key factors are not incorporated into the estimate, in this instance from a flawed premise that occupancy for a population of ivory-bills can be assessed using the total numbers of birds instead of the real social units, i.e., pairs or family groups. Reliance on naïve probability would thus lead to an estimate of detection biased upward (too high).

122 This adjustment assumes that one-half of all birds are paired, with a single year-one bird still accompanying these pairs, and all remaining individuals distributed as singletons. Adjusting the probability of detection follows because “clumping (e.g. pairs or family groups) actually makes detections happen less often … the uniformly spread randomly moving bird is the EASIEST to find if you don’t already know where to look. Clumping and repeated movement patterns make it harder to find initially, but then easier to relocate.” Pulliam, B. 2010. Shroedinger’s woodpecker. Notes from Soggy Bottom, p 6. http://bbill.blogspot.com/2010/04/schroedingers-woodpecker.html (accessed 5 February 2016).

123 Using standard point counts of radius 50 m with centers spaced 150 m apart, we could place a total of 49 such counts inside a 1 km × 1 km block, covering a total of 384,845 m2. Thus, ≥60% of this 1-km2 box would still remain un-surveyed. Allowing an observer 5 minutes to watch/listen at the count center, 3 minutes to manage other logistics, then 5 minutes to transit between points over sloughs, dense vegetation, and other obstacles expected in swamp forest, it would take more than 10 hours, around a full day, to cover just 38.5% of one block. For more details on point-count methodology, see: Hamel, P.B., W.P. Smith, D.J. Twedt, J.R. Woehr, E. Morris, R.B. Hamilton, and R.J. Cooper. 1996. A Land Manager’s Guide to Point Counts of Birds in the Southeast. U.S. Department of Agriculture, Forest Service, Southern Research Station, General Technical Report SO-1 20, Asheville, NC.

124 Detection probabilities for the relatively loud pileated woodpecker are just 18–36%. See: Farnsworth, G.L., K.H. Pollock, J.D. Nichols, T.R. Simons, J.E. Hines, and J.R. Sauer. 2002. A removal model for estimating detection probabilities from point-count surveys. The Auk 119: 414–425; Watson, K. 2013. A comparison of single-day versus multiple-day sampling designs using occupancy modeling. Bachelor of Science thesis, College of William and Mary. Ivory-bills would not be expected to have detection probabilities this high. Hoyt, p. 55, indicated pileated vocalizations carried 15 times further than the ivory-bill’s softer calls. “The woodpeckers are very silent at all times so far as their voices are concerned.” Higley, W.K. 1906. Birds and Nature, Volume III, A.W. Mumford and Company, Chicago, p. 122. Even when the ivory-bill was actively foraging, “the ensuing noise scarcely equaled in volume the work of the downy woodpecker [Dryobates pubescens].” Dennis, p. 503.

Wary habits (Chapter 7) would further lower the ivory-bill’s detectability. “A wary bird may move away from the search path before it can be detected.” Collins, M.D. 2021. The role of bioacoustics in the conservation of the ivory-billed woodpecker (Campephilus principalis). Journal of Theoretical and Computational Acoustics. Consequently, use of a much lower probability value for its detection would be entirely justified, e.g., based on “… a set of factors related to behavior and habitat, it must be millions of times harder to obtain a photo of an ivory-billed woodpecker than… a hypothetical… species of comparable rarity.” Ibid. The inevitable result of evasion around humans is that the odds of finding or refinding a bird are reduced even further in examples provided here.

125 Surveys would need to be run concurrently (same days) because otherwise ivory-bill movement(s) by this vagile species across different survey blocks confounds more the ability to detect any birds present.

126 “can always find them near the spot where they have their nest or winter home, from which place they are hard to drive away.” E.A. McIllhenny, quoted in Bendire, p. 43. However, Singer Tract warden J. J. Kuhn “could only remember seeing young ones twice in his lifetime.” Bales, p. 64.

127 Tanner, p. 33. Also, the ivory-bills usually “traveled in a straight line.” Ibid., p. 22.

128 These ranging distances might still be too low. “Both parents feed them, often going quite a distance into the open country in search of food.” E.A. McIllhenny, quoted in Bendire, p. 43.

129 Even this technique is/was not fool proof. Ivory-bills could be “erratic … in using the same hole.” Their use of the same roosting holes or even the same roosting grounds was only a reliable clue “most of the time.” Tanner, p. 59. The big woodpecker also might use deception when it perceived threats because it would “go in and out of every old nest in the swamp, but steer wide of the new [active] one.” Hoyt, p. 52.

130 This level of effort demands 252 observer-days and walking at least 1,890 km to cover the total area (252 km2). The sampling power for justifying an inference for a true absence in a rare species is explained by Reed, J.M. 1996. Using statistical probability to increase confidence of inferring species extinction. Conservation Biology 10: 1,283–1,285.

131 Tanner, as quoted in Bales, p. 123.

132 Tanner, p. 33.

133 Rosenberg, K.V., R.W. Rohrbaugh, and M. Lammertink. 2005. An overview of ivory-billed woodpecker (Campephilus principalis) sightings in eastern Arkansas in 2004–2005. North American Birds 59: 198–207.

134 Scott, J.M., F.L. Ramsey, M. Lammertink, K.V. Rosenberg, R. Rohrbaugh, J.A. Wiens, and J.M. Reed. 2008. When is an “extinct” species really extinct? Gauging the search efforts for Hawaiian forest birds and the ivory-billed woodpecker. Avian Conservation and Ecology 3: 3. http://www.ace-eco.org/vol3/iss2/art3/ (accessed 5 February 2016).

135 The improbability principle refers to everyday situations in which what at first seem to be highly unlikely incidents are really to be expected, even viewed as commonplace. This principle arises from five influences, any of which can operate singly or together: the Laws of Inevitably, of Truly Large Numbers, of Selection, of the Probability Lever, and of Near Enough. Hand, D.J. 2014. The Improbability Principle: Why Coincidences, Miracles, and Rare Events Happen Every Day. Scientific American/Farrar, Straus and Giroux.

136 The Law of the Probability Lever basically apprises us “that a slight change in circumstances can have a huge impact on probabilities.” Ibid., p. 142.
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