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Prologue

Two macaws of the same species stand on the same perch. Both are healthy. Both are the same age, carry the same evolutionary inheritance, and face the same landscape. Release them together and one will be alive in a year while the other will not — and nothing you can measure about the species, the anatomy, or the habitat will tell you in advance which is which.

Ethology has four questions for explaining behavior — Niko Tinbergen’s, set out in 1963 — and they are good questions. They have organized the field ever since. But put them to those two birds and they return the same answers for both, because every one of them takes a behavior as its object and works outward from there. None of them asks about the animal.

That is the gap this book is about. There is a prior question — one about the individual rather than the behavior — and once it is asked, a set of outcomes that had looked like luck, or temperament, or unexplained variation resolves into something close to predictable.

This book is written the same way UnBehavior was written. The goal is clarity first. The full formal apparatus lives in the companion papers; what you hold here is the narrative account of one missing question and the five components that answer it.

Three kinds of claim appear in these pages, and they are kept distinct:

What the original experimenters recorded.

What other research has established.

What the present framework proposes.

The first two are treated as shared ground. The third is offered as a working account that must earn its keep by resolving what the first two leave incomplete. Where the evidence is thinner — as it is when the argument reaches beyond animals in Chapter 10 — the text says so rather than letting the confidence of earlier chapters carry over unearned.

The book is organized around three research programs that produced three different configurations of the same underlying architecture:

Harlow’s isolation-reared monkeys, in which the social components were never built.

Snyder’s thick-billed parrot releases, in which the components were built — thoroughly and well — for captivity, and then asked to function in the wild.

The 2022 Brazil macaw release, in which the same components were deliberately configured for the destination ecology while the windows were still open. Those birds achieved 100% first-year survival and remain alive at four years.

They function as a set. Two failures of opposite kinds and one success, across two classes of vertebrate, with the same variable running through all three — which is what makes them evidence rather than anecdote. In each case the four questions of ethology return answers that do not distinguish the animals that succeeded from those that failed. The variable that does distinguish them is configuration.

Once configuration is named and can be inventoried, the outcomes stop being mysterious. That is the work of this book.

A note on what is not here. The formal definitions, the six-step process, the full account of rapid significance classification, the mechanics of the cached pattern library, and the detailed treatment of the five major influences all exist in the companion papers, developed at a level of technical precision that would make this book unreadable. They are available to anyone who wants that depth. Here they appear only when the narrative requires them, and only to the degree the argument needs — enough that the reader can follow and check the reasoning, not so much that the cases disappear underneath it.

The same discipline that governed UnBehavior governs this volume: the concrete cases carry the story, the framework pieces are introduced only as needed, and the reader is never asked to accept more machinery than the cases themselves demand. Nothing here requires prior familiarity with the series. Each concept is built where it is first needed, and the citations point to where it is developed further.

We begin with the three configurations.




Chapter 1 — Three Configurations, Three Outcomes

Three research programs, separated by decades, species, and intent, converge on one lesson. Each began with an animal whose evolutionary endowment was not in question — a rhesus monkey, a thick-billed parrot, a blue-and-yellow macaw, each carrying the full behavioral inheritance its lineage has run for millions of years [1]. Each animal was healthy, fed, and housed. And yet the three programs produced outcomes so different that no account built on species, anatomy, or ecology can tell them apart. One group never developed the capacity to function socially at all. A second developed a complete, competent repertoire — for the wrong world. A third developed a repertoire matched to the exact world it was about to enter, and walked into it without incident.

The variable separating these outcomes is invisible to the four questions Tinbergen gave ethology in 1963 [2], the ones any account of behavior is expected to answer. It is not in the genome, which was substantially shared across healthy members of each species. It is not in the environment at the moment of testing, which was in each case survivable. It sits in something built earlier and carried forward: the particular configuration each individual’s behavioral components had taken by the time it counted. This chapter sets the three cases side by side. The pattern they share is the reason for everything that follows.


Harlow: Configuration That Was Never Built

Some background is needed, because the isolation work did not come out of nowhere and its design only makes sense against what preceded it.

Through the 1950s the dominant account of why infants attach to their mothers was nutritional. The infant, on this view, comes to value the mother because she is the source of food; affection is a secondary consequence of feeding, learned by association. It was a tidy account and it fit the behaviorist commitments of the period, since it explained attachment without appealing to anything unobservable.

Harlow’s surrogate-mother experiments dismantled it. Infant rhesus monkeys were given two artificial mothers — one built of bare wire that dispensed milk, one covered in soft cloth that did not. If attachment followed nutrition, the infants should have preferred the wire mother that fed them. They did not. They fed from the wire mother when hungry and spent the overwhelming majority of their time clinging to the cloth one, and when frightened they fled to the cloth mother rather than the food source. Contact comfort, not feeding, was doing the work.

That result established something the isolation studies then took further: that what an infant primate needs from its social environment is specific, that it is not reducible to resources, and that it can be withheld while everything else is supplied. The isolation paradigm is the extreme form of that manipulation — withhold the social world entirely and see what fails to develop.

In a series of studies through the 1950s and 1960s, Harry Harlow and his colleagues at the University of Wisconsin raised infant rhesus monkeys in total social isolation [3].

The paradigm was deliberately austere. A newborn was separated from its mother within hours of birth and reared alone in a stainless-steel chamber that admitted no sight or sound of another monkey. Feeding and cleaning were handled so as to keep even the handlers out of view. Everything a body needs was supplied — formula, warmth, a clean and temperature-controlled environment, and no exposure to disease. By any measure of physical husbandry these were well-cared-for animals, and they grew normally in body.

What was withheld was the social world, and it was withheld on a schedule. Different infants were held in isolation for three months, for six months, or for the first full year, and then introduced to peers. That graded design is the feature that makes the studies more than a demonstration that isolation is harmful — varying the duration while holding everything else constant let Harlow ask not merely whether social contact mattered, but when it mattered and how long its absence could run before the effects became permanent.

A second distinction runs through this literature and is worth keeping separate. Partial isolation — an animal reared alone in a wire cage but able to see and hear other monkeys — produces its own well-documented disturbances. Total isolation removes even that, and it is the total condition that produced the results this book is concerned with. The difference between the two is itself informative: seeing and hearing conspecifics is not the same input as interacting with them, and only one of the two builds what is needed.

The findings were unambiguous, and for the longer isolates, permanent.

The isolates emerged with behavior no ordinary monkey shows. They sat huddled and motionless for long periods. They rocked, clasped themselves, and circled their enclosures in repetitive stereotyped patterns. Some bit their own limbs. Introduced to normal peers, they did not play, did not groom, and did not form the bonds that organize a troop — and when another animal approached, they answered with panic or aggression rather than interest. The very overture they had been denied was the one they could not receive.

The deficits ran further than social awkwardness. As adults they showed severe sexual deficits, failing to orient or position correctly and often failing to mate at all. Females that were bred — several by means the animals themselves did not cooperate with — were frequently indifferent to their infants, and some were violently abusive toward them: pushing them away, crushing them against the floor, in some cases injuring them badly. A mother who had never been mothered had no model of mothering to run, and the instinctive pressure toward maternal behavior found nothing built to express itself through.

The duration effects were graded exactly as the design intended. Three months of isolation produced marked disturbance — the animals emerged in something close to emotional shock, several refusing food — but the effects substantially resolved once they were placed with normal peers. Six months produced deficits that persisted in muted form. Twelve months produced animals that never recovered normal function, and Harlow described them in terms of social obliteration rather than impairment. The damage tracked the duration, and it tracked it against a developmental clock rather than against the total quantity of experience missed. That is the signature of a window rather than of simple accumulation — the first hint that what failed was construction on a schedule, not learning in general.

Rehabilitation was attempted, and the result is as informative as the damage. Later work paired isolates with much younger, normally reared monkeys — “therapist” monkeys chosen because a juvenile clings and seeks contact without the threatening social demands of an age-matched peer. This produced real gains: some isolates became substantially more functional, and the stereotypies diminished. But recovery had a ceiling, and the ceiling was low. The six- and twelve-month isolates never became normal monkeys.

For decades this work has been read through the vocabulary of attachment, maternal deprivation, and critical periods — accurate as far as it reaches. The infants were deprived; attachment did fail; a period of special sensitivity was plainly involved. What that vocabulary does not deliver is what a clinician or a breeder actually has to know: an inventory of what specifically failed to form inside the animal, and therefore why the deficit could not be repaired later by the obvious remedy of supplying the missing company. “Deprivation” names the input that was withheld. It does not name what the withholding left unbuilt.

Naming that takes two ideas the rest of this book develops, introduced here far enough to make the result legible.

The first is configuration. What a rhesus monkey inherits is a set of instincts — internal pressures toward social contact, toward play, toward mating, toward care of young, etc. — and it is worth being precise about what an instinctive pressure is, because the whole case turns on it. An instinct is not a finished behavior waiting to be released. It is a push toward a class of outcome, and the behavior that eventually satisfies it has to be built through experience.

So the apparatus for social life arrives as a capacity to be built rather than as a working system. What an individual ends up with is the current state of its behavioral components: which structures got built, how they were tuned, what they are prepared to do. That state is its configuration [4].

And this is what turns the case from a record of harm into a diagnosis. Harlow’s manipulation did not touch the instincts — they arrived intact, they stayed intact, and no rearing condition removes them. What the isolation prevented was everything that normally gets built around them during that first year. The result is an animal under full inherited pressure toward social outcomes with no means of achieving any of them, and that combination rather than simple absence is what the isolates were living in. Chapter 5 takes the inventory apart component by component and shows what it accounts for.

The second is the developmental window. Some parts of the behavioral system are not written from the genome alone and cannot be assembled at just any time. They are built through interaction with the environment, and only during a bounded developmental period, after which the opportunity closes [4]. Structures of this kind are experience-expectant: the architecture arrives expecting a particular class of input at a particular time, and what it becomes depends on what arrives while the window is open. They stand in contrast to what is experience-dependent — development that also requires experience, but that can be acquired at any age, with no window to miss [1]. The clearest physical demonstration comes not from monkeys but from vision: Hubel and Wiesel showed that a kitten deprived of patterned input to one eye during an early critical period never develops normal cortical wiring for that eye, and no later exposure restores it [5]. The eye was not damaged. It worked, and went on sending signal. What was never built was the cortical wiring that should have been assembled to receive it. The visual architecture expects input on a schedule; if the input is absent while the window is open, the structure does not build, and the window does not reopen to admit a late arrival. Nor is this confined to one system. Vision is a physical demonstration rather than a social one, which is part of why it is useful here: architecture built on a schedule shows up in the growth of the body, across a wide range of mental function — how an animal handles space, what it comes to treat as significant, which solutions it reaches for first — and in social capacity alike. How tightly each of these is bound to its window varies by system, and the evidence is not equally strong across them: vision is the clearest and most thoroughly demonstrated case, and the others are known in less detail. What the cases share is a direction rather than a uniform deadline. What gets built in these periods can be influenced afterward. It cannot be rebuilt from scratch [1]. The social architecture of a primate is experience-expectant in the same respects — the capacity to bond, to read and send social signals, to regulate arousal in another animal’s presence is built through social interaction during a window, and Harlow’s chambers held that window open onto nothing.

This is why later company could not undo the damage, and why the case resists the traditional questions. Harlow’s isolates were not monkeys carrying a bad social habit that better experience could overwrite. They were monkeys in whom parts of the social system had never been constructed, during the one period in which those parts are cheaply constructible. Each of Tinbergen’s four questions can be answered here [2]. Development, which asks how a behavior arises across a lifetime, records that the behaviors failed to appear on schedule; causation, which asks what triggers it in the moment, identifies the absent partner; function and phylogeny, which ask what the behavior is for and how it evolved, return the ordinary answers for a rhesus monkey and are unchanged by anything the chamber did. Chapter 2 takes each of them in turn. Yet none isolates the operative variable, because the variable is not a property of any single behavior. It is the configuration of the whole individual: which components were built, and which were left open onto nothing until the window closed. That is the residual the four questions leave — and the first form the fifth question’s answer can take: a configuration that was never built.



Snyder: Configuration Built for the Wrong Environment

The thick-billed parrot, Rhynchopsitta pachyrhyncha, is a specialist of high-elevation pine forest in the Sierra Madre of Mexico, and it once ranged north into the sky-island mountains of Arizona and New Mexico before hunting and logging erased it from the United States by the middle of the twentieth century. Between 1986 and 1993, Noel Snyder and colleagues set out to restore it, releasing captive-held and confiscated thick-billed parrots into the Chiricahua Mountains of Arizona, inside the species’ historical range [6]. The birds were healthy. The forest — mature pine bearing cone crops — was judged suitable. Supplementary food was provided while the birds established. On paper, the ingredients for success were in place.

In practice, survival and breeding were poor. The released parrots were taken by predators, raptors chief among them, at rates the population could not absorb. They foraged inefficiently on wild pine cones, the very staple the species depends on. They did not reliably assemble into the cohesive, mobile flocks that give thick-bills their protection against predators, and their navigation across steep, unfamiliar terrain was often inadequate. Birds drifted off and were not seen again. No self-sustaining population took hold.

The explanations offered at the time were reasonable and largely correct: captivity effects, thin pre-release conditioning, disease risk, and the plain difficulty of reintroducing parrots, which are long-lived, slow to mature, and unusually dependent on competencies that must be learned rather than inherited. What those accounts underweighted is that the birds were not blank slates dropped into a hard world. They arrived carrying a fully built behavioral configuration — one assembled, across the months and years of captive holding, for a living room or a cage, and a keeper. Which stimuli their rapid significance system had tagged as food, as threat, or as nothing; the routines cached as their defaults; their spatial and social expectations; the settings in which their instinctive pressures had been allowed to run — all of it had been calibrated to human-managed life. The parrots were not incompetent. They were competent for the wrong world.

Here again the four questions answer and still miss the mark. Function and phylogeny are identical for these birds and for the wild-reared thick-bills that lived successfully in the same forest. Development differs between them — but “development differed” is a label, not an inventory. What actually separated success from failure was the configuration of the five components relative to the destination, and a repertoire built for captivity cannot be exchanged for a wild one at the moment of release, because those components were tuned during windows that, for grown birds, had largely closed. This is the second form the fifth question’s answer takes: not a configuration that was never built, but one built well — for the wrong environment.



Brazil: Configuration Built for the Destination

In 2022, a team including the author released six blue-and-yellow macaws, Ara ararauna, at São Simão in Brazil, into a region where the species had been locally extinct for decades [7]. What set the effort apart was not the release but the preparation behind it, organized around a single principle: build the birds’ configuration — during the windows in which it is built cheaply — for the specific ecology they were going to occupy.

The particulars followed from that principle. The macaws were flown free over the destination landscape while they developed, so that navigation, orientation, and recovery from a startle were built against real terrain and real distance rather than the wall of an aviary. A kernel flock of experienced birds supplied the social models from which flock behavior is learned. Foraging was developed on the foods actually present at the site. And the human beings who, in most captive rearing, become the dependable source of food and safety — a belief that is simply lethal in the wild — were deliberately withdrawn from those roles while the birds’ consequence histories were still forming. By the time of release, each component had been configured against the destination itself.

All six birds survived the first year. At the time of writing they remain alive four years on — to the author’s knowledge the first documented parrot conservation release to reach 100% first-year survival with confirmed long-term persistence of the entire cohort [7].

These were not exceptional macaws. They carried the same inherited endowment as any blue-and-yellow macaw, the captive-reared birds that fail among them. The difference was configuration: their five components had been built, during the open windows, for the world they were actually about to enter. This is the third form the answer takes — not a configuration missing, and not one built for the wrong world, but one built for the destination.



The Pattern

Set the three side by side. Three programs, three members of a vertebrate social-learner lineage, each meeting external demands of a comparable kind — find food, avoid predators, navigate space, manage other animals — and three outcomes that could hardly be further apart. In each case the traditional questions can be asked, and in each case they are answered. And in each case they leave the same residual untouched: why animals of the same species, facing comparable demands, diverge so completely.

The residual is configuration.

Once we can inventory the current state of the five components that make up an individual’s behavioral architecture — body, personality, beliefs, emotions, and instincts [4] — the three outcomes stop being mysterious and become nearly predictable. Harlow’s monkeys never built the social configuration their windows were meant to install. Snyder’s thick-bills carried a configuration built for captivity into a wild forest. The Brazil macaws carried a configuration built for the Atlantic-forest margin into the Atlantic-forest margin. Same architecture, three configurations, three outcomes.

The four questions of ethology are not wrong here, and they are not optional. They remain necessary. They are simply not sufficient, because something prior to any particular behavior has been left unasked: not what this behavior is for or how it arose, but who this individual has become — what state its components are in before any single behavior is examined. That prior question is the subject of the next chapter.
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