Table of Contents

RATIONAL ANIMALS?

1. Introduction

Susan Hurley and Matthew Nudds

Part I. Types and Levels of Rationality

2. Meanings of rationality
Alex Kacelnik, Department of Zoology, University of Oxford

The concept of rationality differs between psychology, philosophy, economics and biology. For psychologists and philosophers, the emphasis is on the process by which decisions are made: rational beliefs are arrived at by reasoning and contrasted with beliefs arrived at by emotion, faith, authority or arbitrary choice. Economists emphasise consistency of choice, regardless of the process and the goal. Biologists use a concept that links both previous ideas.  Following Darwin’s theory of natural selection, they expect animals to behave as if they had been designed to surpass the fitness of their conspecifics and use optimality to predict behaviour that might achieve this. I introduce the terms PP-rationality, E-rationality and B-rationality to refer to these three different conceptions, and explore the advantages and weaknesses of each of them. The concepts are first discussed and then illustrated with specific examples of research in bird behaviour, including New Caledonian crows’ tool design, hummingbirds’ preferences between flowers and starlings’ choices between walking and flying. I conclude that no single definition of rationality can serve the purposes of the research community but that agreement on meanings and justifications for each stand is both necessary and possible. 

3. Minimal rationality
Fred I Dretske, Department of Philosophy, Duke University
In thinking about animal rationality, it is useful to distinguish (what I call) minimal rationality, doing something for reasons (whether or not, from our point of view, these are good reasons, ones that rationalize the behavior) and doing something for good reasons, reasons that (if true) exhibit the behavior as contributing to goal attainment and desire satisfaction.  Minimal rationality, though it is, in a way, less demanding than rationality (it doesn't require good reasons), is, in another way, more demanding than other forms of rationality (e.g., biological rationality).  It requires the behavior to not only be under the (causal) control of thought (reasons), but to be explained by the content of these thoughts.  It is for this reason that a lot of behavior (especially by plants and machines) that would appear to be rational is not even minimally rational.

4. Styles of rationality
Ruth Garrett Millikan, Department of Philosophy, University of Connecticut

One way to describe rationality is as an ability to make trials and errors in one's head rather than in overt behavior. I speculate about two different kinds of cognitive capacities of this sort that we humans seem to have, one of which we may share with many of the animals, the other, perhaps, with none.  First, there is a certain kind of rationality that may occur on the level of perception, prior to cognition proper.  Second, there is the capacity to form subject-predicate judgments sensitive to a negation transformation, hence subject to the law of noncontradiction. This latter capacity may be what allows humans to learn to represent world affairs that are not of immediate practical interest to them, a capacity that we probably don't share with the animals.

5. Animal reasoning and proto-logic 
José Bermúdez, Philosophy-Neuroscience-Psychology Program, Washington University in St Louis
This paper addresses a theoretical problem that arises when we treat non-linguistic animals as thinkers and try to explain their behavior in psychological terms. Psychological explanations work because they identify beliefs and desires that show why the action in question made sense from the agent’s perspective. To say that an action makes sense in the light of an agent’s beliefs and desires is to say that it is the rational thing to do (or, at least, a rational thing to do) given those beliefs and desires. And that in turn means that, in at least some cases, an agent might reason her way from those beliefs and desires to acting in the relevant way. Most models of reasoning, however, treat it in terms of logical operations defined over linguistic structures, which makes it difficult to see how it might be extended to non-linguistic creatures. This paper develops a framework for thinking about the types of reasoning engaged in by non-linguistic creatures. It explores non-linguistic analogs of basic patterns of inference that can be understood at the linguistic level in terms of rules of inference involving elementary logical concepts. The three schemas discussed (reasoning from an excluded alternative and two types of conditional reasoning) are highly relevant to animal practical reasoning, and I show how animals might apply them without deploying any logical concepts.

6. Making sense of animals
Susan Hurley, PAIS, University of Warwick and All Souls College, Oxford

We should not overintellectualize the mind. Nonhuman animals can occupy islands of practical rationality:  they can have context-bound reasons for action even though they lack full conceptual abilities. Holism and the possibility of mistake are required for such reasons to be the agent's reasons, but these requirements can be met in the absence of inferential promiscuity. Empirical work with animals is used to illustrate the possibility that reasons for action could be bound to symbolic or social contexts, and connections are made to simulationist accounts of cognitive skills.

Part II. Rational vs. Associative Processes

7. Transitive inference in animals: reasoning or conditioned associations?
Colin Allen, Department of Philosophy, Texas A&M University
It is widely accepted that many species of nonhuman animals appear to engage in transitive inference, producing appropriate responses to novel pairings of non-adjacent members of an ordered series without previous experience of these pairings. Some researchers have taken this capability as providing direct evidence that these animals reason. Others resist such declarations, favouring instead explanations in terms of associative conditioning. Associative accounts of transitive inference have been refined in application to a simple 5-element learning task that is the main paradigm for laboratory investigations of the phenomenon, but it remains unclear how well those accounts generalize to more information-rich environments such as primate social hierarchies which may contain scores of individuals. The case of transitive inference is an example of a more general dispute between proponents of associative accounts and advocates of more cognitive accounts of animal behaviour. Examination of the specific details of transitive inference suggests some lessons for the wider debate.
8. Rational or associative? Imitation in Japanese quail
David Papineau, Department of Philosophy, and Cecilia Heyes, Department of Psychology, University College London
Much contemporary psychology assumes a fundamental distinction between associative explanations of animal behaviour, in term of unthinking 'conditioned responses', and rational explanations, which credit animals with relevant 'knowledge' or 'understanding' or 'concepts'.  This paper argues that this dichotomy is both unclear and methodologically unhelpful, serving only to distract attention from serious questions about which cognitive abilities are present in which animals.  We illustrate the issues by considering recent experimental work on imitation in Japanese quail.

9. The rationality of animal memory: Complex caching strategies of western scrub jays

Nicky Clayton, Anthony Dickinson, and Nathan Emery, Department of Experimental Psychology, Cambridge

Declarative memory is characterised by its flexibility. One way of investigating this flexibility is to ask whether its content is represented in a form that allows integration with other relevant information at the time of retrieval, even though this information was not available at the time of encoding. We allowed food-storing scrub to cache and recover perishable crickets and non-perishable peanuts from visuospatially-distinct and trial-unique caching trays. The birds rapidly learned to search for fresh crickets at recovery rather than peanuts after a 1-day cache-recovery retention interval, but for peanuts rather than degraded crickets after a 4-day retention interval. Importantly, the preference for searching for crickets generalised to 2- and 3-day retention intervals. The jays then cached the two foods in 3 trays on successive days before recovering the peanuts and crickets from the first 2 trays after a 3-day retention interval. For the consistent group the crickets were fresh at recovery, a state that accorded with their generalised recovery preferences. By contrast, the crickets had perished at recovery for the reversed group. When recovering from the third tray, the reversed group preferentially searched peanut sites, whereas the consistent group searched predominantly in cricket sites. We interpret this preference reversal as evidence that the jays can integrate episodic-like memory of the caching episode with new information presented during the retention interval.


Scrub jays remember 'what', 'where' and 'when' they cached food. They also remember where conspecifics have cached, stealing them when given the opportunity. Caching is therefore competitive and costly, because the caches may be stolen by another individual. If scrub jays can make rational decisions about the future consequences of caching and stealing, then they should adjust their caching strategies to minimise potential stealing by other birds. To test this, the birds were allowed to cache either in private (when the other bird's view was obscured) or while a conspecific was watching, and then recover their caches in private. Scrub jays that had prior experience of stealing another bird's caches subsequently re-cached food in new cache sites during recovery trials, but only when they had been observed caching. Conspecifics without this experience did not, even though they had observed other jays caching. Our results suggest that the ability to re-cache in new sites unbeknown to the observer depends upon the previous experience of having stolen food cached by other scrub jays. Since re-caching is not dependent on the presence of the potential thief, the scrub jays must relate information about their previous experience as a thief to the possibility of future stealing by another bird, and modify their caching strategy accordingly.

Part III. Metacognition

10. Descartes’ two errors: Reason and reflection in the great apes
Josep Call, Max Planck Institute for Evolutionary Anthropology, Leipzig, Germany
Reasoning and reflection have traditionally been considered uniquely human attributes. Many animals, including the great apes, are often branded as champions of association between arbitrary stimuli while at the same time they are rarely considered capable of reasoning and understanding the causality behind even simple phenomena. In this chapter, I defend the opposite view to this predominant position. Apes (and possibly other animals), are actually quite good at understanding and reasoning about certain physical properties of their world while at the same time they are quite bad at associating arbitrary stimuli and responses. In other words, if two stimuli have a causal connection (e.g., shaken food inside a cup makes noise) apes perform better than if stimuli hold an arbitrary relation (e.g., noise indicates food), even if the contingencies of reinforcement are maintained equal. Neither a history of reinforcement based on traditional associationism or a biological predisposition (i.e., preparedness) to respond differentially to certain stimuli combinations seem to explain these results. Instead, I postulate that subjects reason and use logical operations based on inference by exclusion to locate the hidden food. In addition to the ability to reason about physical phenomena, I argue that apes (and other animals) also have some access to their understanding of the problem. More precisely, they have metacognitive abilities that allow them to know what they know or do not know. Thus, reasoning and reflection, may not be the bastions of human uniqueness as Descartes once thought, but instead these skills may have evolved (or better still co-evolved) in other animals as well because they allowed them to solve problems in the world more efficiently.

11. Do animals know what they know?
Sara J Shettleworth and Jennifer E Sutton, Department of Psychology, University of Toronto
Using well-established paradigms for studying animal perception and memory, researchers have begun to ask whether animals can monitor the status of their knowledge in a behavioral task - whether they know what they know. Generally, such metacognitive ability is tested by giving animals the opportunity to avoid (or "escape") a test of memory or perceptual discrimination. The pattern of escapes can then be analyzed in a number of ways, including whether the subject escapes more often from difficult tests, where a correct answer is less likely, than from easy tests.  A number of non-metacognitive strategies can be used by animals in these experiments, however, and it is important to carefully control for alternative explanations. Moreover, only rigorous, controlled tests will determine whether current suggestions of species differences in metacognitive abilities are correct.
12. Metacognition and animal rationality
Joëlle Proust, Institut Jean-Nicod (CNRS), Paris
The project of understanding rationality in non-human animals is facing a number of conceptual and methodological difficulties. The present chapter defends the view that it is counterproductive to rely on the human folk psychological idiom in animal cognition studies. It proposes rather to approach the subject on the basis of dynamic- evolutionary considerations. The concepts of viability theory can be used to frame the problem in the most general terms. The specific selective pressures that are exerted on agents endowed with information-processing capacities are analysed. It is hypothesized that  metacognition offers an evolutionary stable response to the various demands of the internal and external flows of information in a competitive environment. It provides a form of process-reflexivity that can, but does not need to be redeployed through metarepresentations. Finally the claim that rationality so conceived involves normativity will be discussed.

Part IV. Social Cognition

13. Pretence and rationality: The case of non-human animals
Gregory Currie, Department of Philosophy, University of Nottingham
I argue that pretence is one clear indication of rationality. I make a suggestion about the kind of evidence of pretence in animals we should be looking for. This suggestion makes claims about pretence hard to justify by comparison with, say, claims about imitation; I appeal to Morgan’s canon in defence of this stance. I suggest that we can learn something about pretence by connecting it with the phenomenon of seeing-in. Finally, I offer a speculation on the evolutionary history of the capacity that underlies pretence. Throughout, I focus on pretence in primates.

14. Folk logic and animal rationality
Kim Sterelny, Department of Philosophy, Victoria University of Wellington, and Australian National University, Canberra

In this paper I argue that there are two different strategies for thinking about rationality, both of human and of non-human agents. We could treat rationality as a measure of overall cognitive efficiency: of the capacity of an agent to respond adaptively to the challenges its environment poses, even when adaptive response to those challenges must take into account quite subtle or recondite features of that agent’s circumstances. Alternatively, we could develop a narrow conception of rationality: rational thinking is an evolutionary response to the dangers of misinformation and deception in social environments in which agents rely heavily on information provided by others. In developing some ideas of Dan Sperber, I argue that folk logic is a response to this specific feature of human environments, and that theorising about this narrow conception of rationality is more likely to be fruitful than theorising about rationality as overall cognitive efficiency. However, the positive thesis about the evolutionary origins of folk logic is independent of the sceptical, negative thesis about rationality as cognitive efficiency. The speculation about folk logic could be wrong while the sceptical thesis is right, and vice versa.

15. Are our assumptions rational? The impact of social influences on capuchin monkey’s feeding behaviour
Elsa Addessi and Elisabetta Visalberghi, Istituto di Scienze e Tecnologie della Cognizione, Rome
We often assume that social learning plays a major role in shaping the diet and food preferences in monkeys. Is the assumption that human and non-human primates’ feeding habits are shaped by similar social learning processes “rational”? We carried out a series of experiments aimed to investigate whether capuchin monkeys (Cebus apella) learn from others what to feed upon and what to avoid. Since capuchins are omnivorous and socially very tolerant, they are particularly suited for this kind of study.

We first demonstrated that novel foods are eaten less than familiar foods and that consumption of novel foods is socially facilitated (i.e. novel foods are eaten more when individuals are with their group members than when they are alone). We then evaluated the role of social influences in more detail. If an individual learns about food palatability from others, it should be expected that the novel food, whose consumption is socially facilitated, should match in aspect (in our experiment, in colour) the food eaten by group members. In contrast to this expectation (1) social facilitation of eating occurred regardless of the difference in colour between the food eaten by the individual and its group members, and (2) even when given a choice between two foods (only one of which matches in colour the food eaten by the group members) the individual does not consume more of the matching food than of the non-matching one. Therefore, although an individual is more likely to eat novel foods when group members are around (and consequently to learn from its own feeding experience the palatability of a novel food), it does not eat more of a novel food when it matches the food that group members are eating. Therefore, the assumption that capuchins learn from others about food palatability is unwarranted. 

In another experiment in which capuchins’ acquisition of food preferences towards novel foods were investigated, we found that food nutrient contents play a major role in determining individual food preferences, and that social influences do not affect them. These findings and similar ones present in the primatological literature suggest that the individual is already equipped with the behavioural and physiological tools necessary to select energy-rich foods and to avoid deleterious foods. Preference for sweet foods, and dislike for bitter substances (that are often associated with toxic compounds), coupled with neophobic response and food aversion learning are effective tools available to the individual to choose among foods. To learn what to ingest and what to avoid an individual does not need to observe other group members (which can often be absent, or not behaving in informative ways, as the situation would require). In spite of this, we should keep in mind that other less demanding social influences are at work. Social facilitation, local and stimulus enhancement increase the chances of a naïve individual’s feeding activities to occur at the same time and in the same places as those of its group members, making them similar to those of them. 

16. Rational dolphins: A walk on the wild side

Richard Connor, Department of Biology, University of Massachusetts, Dartmouth, MA,  and Janet Mann, Department of Psychology, Georgetown University, Washington, DC 
For three days in 1976, 30 false killer whales (Pseudorca crassidens), including 17 females and 13 males, remained in the shallows along the shore of the Dry Tortugas off the Florida coast.  Oceanographer James Porter described this unusual but fascinating mass-stranding where, because there was little tidal movement, the whales were not actually stranded but floating in the shallows (Porter 1977). The whales flanked a large male that lay on his side, blood seeping from his right ear.  When well-meaning people attempted to push them seaward, separating them from the group, the whales became agitated. Otherwise, they did not react when people rubbed sunscreen on their backs, but a female did bare her formidable teeth when a person ventured too close to her calf.  Strangely, when Porter entered the water with a mask and snorkel, a flanking whale broke rank, approached him and pushed him shoreward. He tried this 3-4 times on each side with the same result.  Nothing happened when he swam without the snorkel.  After the male died (he had a severe nematode infestation in his ear) people were able to push the whales offshore, indeed, a few had left the night before.

On the face of it, such behavior seems anything but rational—especially in an adaptationist sense. Certainly an extreme degree of mutual dependence is indicated—not surprising perhaps for mammals that live in a predator rich but refuge poor habitat.  But why would those 17 females take such a risk to remain in the company of a dying male?  Indeed, it would be difficult to generate a sensible adaptationist hypothesis if all we had to go on were studies of terrestrial mammals. An hypothesis is suggested by results from studies of killer whales (Orcinus orca), another large delphinid.  In the ‘resident’ population of killer whales off southwestern Canada, neither males nor females leave their mothers (reviewed in Baird 2000).  This degree of not only geographic but also social philopatry has no match on land and it leads us to the now reasonable and testable hypothesis that the female false killer whales may have been taking risks to help a male relative.  Of course, even if he was a relative, we would still like to know why his relatives valued him to that degree.  Do adult males help defend offspring from predators or infanticide? Are old individuals reservoirs of social and foraging knowledge? Unfortunately we cannot begin to address these questions with what little we know of the social lives of false-killer whales.

While the social systems of killer whales and false killer whales may be highly unusual, we are more interested here in whether the individuals navigating those social systems face unusually severe cognitive challenges.  The social system has a number of components, including social structure (pattern of social interaction, dispersal, nepotism, tolerance), social organization (size, sex ratio, spatio-temporal organization), and mating system (social and genetic components involved in reproduction, Kappeler & van Schaik 2002).   The Machiavellian Intelligence hypothesis for large brain evolution posits that these social levels of analysis are critical for understanding selective pressures favoring greater cognitive capacity .  Such an analysis requires examination of dyadic interactions and how these relationships are influenced by their relationships with others—i.e. how they fit into the social system.

Only four species of cetaceans have been studied well enough that we understand the basics of their social system (Mann et al. 2000).  Even among these few species, our knowledge of individual social relationships is reasonably advanced in only one, the bottlenose dolphin.  And of the numerous locales where bottlenose dolphins have been studied, we have learned the most about their social relationships in a population in Shark Bay in Western Australia.

Part V. Mind-reading vs. Behavior-reading

17. Do chimpanzees know what others see – or only what they are looking at?
Michael Tomasello and Josep Call, Max Planck Institute for Evolutionary Anthropology, Leipzig, Germany
A variety of recent experiments suggest that apes know what other individuals do and do not see.  The results of each experiment may be explained by postulating some behavioral rule that individuals have learned that does not involve an understanding of seeing.  But the postulated rule must be different in each case, and most of these do not explain more than one experiment.  This patchiness of coverage gives this kind of explanation a very ad hoc feeling, especially since there is rarely any concrete evidence that animals actually have had the requisite experiences to learn the behavioral rule - there is just a theoretical possibility.  It is thus more plausible to hypothesize that apes really do know what others do and do not see in many circumstances.  Moreover, and more generally, there is no reason to assume - other than some kind of blind allegiance to Behaviorism - that just because an animal has learned something, no cognitive processes are involved.
18. We don’t need a microscope to explore the chimpanzee’s mind

Daniel Povinelli and Jennifer Vonk, Cognitive Evolution Group, University of Louisiana at Lafayette
The question of whether chimpanzees, like humans, reason about unobservable mental states remains highly controversial. On one account, chimpanzees are seen as possessing a psychological system for social cognition that represents and reasons about behaviors alone. A competing account allows that the chimpanzee's social cognition system additionally construes the behaviors it represents in terms of mental states. Because the range of behaviors that each of the two systems can generate is not currently known, and because the latter system depends upon the former, determining the presence of this latter system in chimpanzees is a far more difficult task than has been assumed. We call for recognition of this problem, and a shift from experimental paradigms that cannot resolve this question, to ones that might allow researchers to intelligently determine when it is necessary to postulate the presence of a system which reasons about both behavior and mental states.

19. Dumb animals, deaf humans?

Alain J-P C Tschudin, Corpus Christi College, Cambridge
Are animals rational? Some may well be. In making this assertion, it is necessary to distinguish between definitions of personal and impersonal rationality. My proposal is that, at the very least, some animals demonstrate personal or adaptive rationality. The issue, however, is that a strong tradition in Western philosophy has denied the ascription of reason to animals and continues to do so. This school of thought includes Aristotle, Aquinas and Kant, amongst others. Descartes is perhaps the most extreme proponent of this view, arguing that animals are not rational because they lack language. I shall argue against this position from a Darwinian perspective on social evolution in mammals. Dumb animals are not necessarily dumb. Recent neuroanatomical and behavioural research findings appear to provide empirical support in favour of the Social Intellect Hypothesis in gregarious non-human animals, such as dolphins. My discussion is therefore comparative in nature, with social cognition as its general framework. Within this context, I shall focus on the results of non-verbal tasks of theory of mind and its precursors in dolphins, humans and seals. These findings may provide some initial support for the proposal that animals are capable of rationality- with or without a language perceptible to humans.

Part VI.  Behavior in Symbolic Environments

20. Intelligence and rational behavior in the bottlenosed dolphin
Louis M Herman, Kewalo Basin Marine Mammal Laboratory and Department of Psychology, University of Hawaii

A rational animal was defined as one that can perceive and represent how its world is structured and functions, and can make logical inferences and draw conclusions that enable it to function effectively and productively in that world.  Further, a rational animal is able to incorporate new evidence into new perspectives of the world and can then modify its behaviors appropriately—in effect creating a new or revised model of the world in which it is immersed. Rational behavior is necessarily built on the bedrock of general and specific intellectual capacity.   Intelligence, a multi-dimensional trait, may appear to various degrees in various behavioral, cognitive, or social domains. Data and observations were presented on dolphin cognitive performance and apparent rational responding within four domains within the context of a variety of empirical studies on dolphins that we have conducted.  These domains are : (a) the declarative (semantic or representational) domain (does the dolphin display knowledge or understanding about things?), (b) the procedural domain (does the dolphin exhibit competency in means, operations, or methods?), (c) the social domain (does the dolphin reveal social awareness and appropriate responsiveness in social interactions or relations?), and (d) the domain of the self (does the dolphin exhibit knowledge or awareness of itself?).  In each case, the particular experimental paradigms are briefly outlined and instances of apparent inferential or creative acts within each paradigm are given.

21. Rational parrots?

Irene M Pepperberg, MIT School of Architecture and Planning, Brandeis University Department of Psychology
Studies both in the field and the laboratory demonstrate that the capacities of nonhuman animals to solve complex problems form a continuum with those of humans. Such measures of intelligence usually imply the ability to choose the “correct” answer; that is, one that, to humans, is logical and that a human in the same situation would choose When studying animals’ abilities, however, researchers sometimes find, in subjects that otherwise appear quite intelligent, behavior that doesn’t seem rational, at least by human standards. But might this behavior be rational for the animal, that is, be a calculated, intentional choice? Studies of Grey parrots, who have been shown to have some cognitive capacities comparable to four-to-six year old children, suggest that such is indeed the case.

22. When brain meets brawn: Rational judgments and cognitive interference in the chimpanzee 

Sarah T Boysen, Department of Psychology, The Ohio State University, Columbus

Attention plays a pivotal role in the information-processing mechanisms which must in part subserve consciousness. Recent definitions of consciousness (e.g., Donald, 2002) suggest that levels of consciousness are likely found among nonhuman species as well as humans.  Two decades of studies with nonhuman primates (chimpanzees) at The Ohio State University Chimpanzee Center suggest that the enculturation process, that is, the immersion of chimps in an artifact-laden human culture with long-term, highly-social, stable human relationships, affects the animals’ access to attentional resources in dramatic ways.  Such changes, in turn, can facilitate acquisition of complex cognitive concepts, encourage emergent skills, and can also override behavioral predispositions which would preclude or diminish the chimpanzees’ ability to grasp new concepts or comprehend task demands.  The role of such capacities and its potential relationship to emerging rational judgments and cognitive abilities in our own species over evolutionary history will be compared through discussions of recent findings demonstrating constraints on numerical judgments by chimpanzees as well as limitations in male chimpanzees, but not females, in the comprehension of scale models.

23. Language as a window on the cultural mind

E Sue Savage-Rumbaugh, Duane M Rumbaugh, and William M. Fields, Department of Biology and Language Research Centre, Georgia State University
The question of whether or not "animals" share aspects of rational thought  with human beings has been discussed from many different perspectives in this volume. We suggest that the distinction between human and animal is an overly simplistic one.  This simplicity has been passed over because the real distinction being made is between the presence or absence of language.  As Bermudez (this volume) states “logic requires language. Language offers the possibility of intentional ascent – of thinking about thoughts. A thought can ‘only be held in mind’ in such a way that it can be the object of further thought if it has a linguistic vehicle.”  It has been assumed that all humans possess language and that all animals do not, regardless of the complexity of their nervous systems, their vocal systems, their relationships to our own species, or to the fact that some apes acquire human language without training when exposed to it from early infancy (Savage-Rumbaugh,  McDonald, Sevcik,  Hopkins,  & Rubert, 1986.)  Some species may utilize natural languages that we do not understand (Savage-Rumbaugh, E. S., Williams, S. L., Furuichi, T., Kano, T. 1996). 

When captive animals acquire language, they also begin to display evidence of rationality that we are not able to discern or measure in their nonlinguistic companions (Savage-Rumbaugh and Fields, in preparation).  These differences are sufficiently great as to suggest that truly linguistic animals are capable of holding a thought in mind and reflecting upon it.  Nonetheless, caution is warranted before making a claim that an animal has learned language.   The ability to “name” an exemplar, or to respond to a display of items, may be acquired as a learned association rather than as a context-free symbol.  To operate independently as “mind stuff,” symbols must be freed from their context of acquisition.
Index

