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Abstract

The question of whether or not animals are conscious remains a controversial issue.  Part of the problem lies in the fact that, without resolving the issue of brain-consciousness relations, no structural basis for judgement is possible.  Judgements remain at an inferential level.  A neurophysiological model of consciousness from biogenetic structuralism is suggested in order to provide the requisite structural basis for discussing animal consciousness, its organization, its development, and its evolution.  The model is then applied to a number of problems relative to animal consciousness, including the location of consciousness, the organization of a species-specific consciousness, what a species can be conscious of, the limits of both animal and human consciousness, etc.  Such theoretical concerns as the law of proper mass (Jerison), the prefrontosensorial polarity principle (Laughlin), and the current state of cognitive science (Dennett) relative to animal consciousness are addressed.


There are no fundamental differences between man and the higher animals in their mental faculties.

						Charles Darwin, The Descent of Man

INTRODUCTION
	One of the most controversial issues in consciousness science is the question of whether non-human animals are  consciousness.  Controversies include such questions as:  is consciousness distinct from, or epiphenomenal to the brain, is language a prerequisite for consciousness, are animals capable of thought and is thought required for consciousness, and are self-reflection, deception, symbolism, communication and learning definitive characteristics of consciousness (see Griffin 1981, 1984, 1992, and Radner and Radner 1989 for reviews of these issues)?  It is not the intention of this paper to take on each of these controversies separately, but rather to present a view of consciousness from which these and other questions may be more reasonably considered.
MIND-BODY DUALISM
	The view we will take is that of biogenetic structuralism, a perspective that links the evolution and development of consciousness to neurobiology (see Laughlin 1993, Laughlin and d'Aquili 1974, Laughlin, McManus and d'Aquili 1990).  As some of you are aware, biogenetic structuralism rejects any form of mind-body dualism (also see Bunge 1980 for a discussion of mind-body identity theory).  As anthropologists, we recognize that the real source of the mind-body problem is in Euroamerican cultural values that are represented in scientific attitudes (see Crook 1980).  Competing theories that posit mind-body dualism, however gross (e.g., Eccles 1987) or subtle (e.g., Sperry 1969, 1983), reproduce intractable problems in resolving the question of animal consciousness.  
	The problems are intractable because, as far as we can see, the only way that consciousness in animals can be assertained with certainty is from knowledge of the neurobiological structures that produce (mediate) consciousness.  After all, consciousness by definition refers to subjective states -- how beings experiences their world and themselves -- and may only be inferred in other beings from indirect concommitants like behavior, expression and communication.  And if theorists are allowed to uncritically think about consciousness as distinct from activities of the nervous system, they need not attend to any neural concommitants at all, even when those concommitants have been empirically shown to be producers of attributes of consciousness.  For instance, we have little to say to strict behaviorists and other skeptics who claim that it is impossible to detect whether any consciousness is present in an animal, only that the animal behaves.  Such a position is inherently dualistic, as Griffin (1982:10, 1992:234-236) has shown, for it denies the palpable fact that all behavior in higher animals is produced by activities of a nervous system.  
	The debilitating effects of mind-body dualism may be further illustrated by what may be called Nagel's Problem (see Akins 1993).  Thomas Nagel (1974) in an article entitled "What It Is Like to Be a Bat?" posits an absolute distinction between the subjectivity of experience and the objectivity of science -- objectivity used here in the positivist sense of gaining knowledge without a knower, or observations independent of any viewer.  Thus, Nagel concludes, there is no way to ever know the experience of such an alien creature as a bat.  As Akins (1993:259) points out, Nagel's conclusion has kind of an intuitive appeal, and one that is quite common in other sciences -- for instance in ethnology where it is a commonplace to hear "you can't ever really get into the native's head and experience the world as they do."  The appeal derives from the ease with which we accept the Euroamerican dualism between things mental (which can only be ascertained from inside the consciousness) and things physical (which can be known "objectively" without reference to the mental act of knowing).
	By contrast, biogenetic structuralism holds that all knowing involves subjective aspects, and all experiences have objective aspects.  In other words, there are public and private aspects to all acts of knowing and all acts of consciousness (Laughlin, McManus and d'Aquili 1990:21).  It makes no sense to require knowing independent of the act of knowing, or sensory perception without the act of perception.  Knowledge is always from a point of view, and our point of view about animal consciousness must be a very human one.  This is because all acts of knowing by human beings are the products of operations of the human nervous system.  All that "objective knowledge" means, or ever could mean, is that we intersubjectively agree about certain aspects of knowledge (see Pinkston ???? on this issue).
BRAIN AND CONSCIOUSNESS
	Biogenetic structuralism holds that the universal structures of consciousness, including those structures mediating human language, cognition about time and space, affect, certain psychopathologies, and the like, are produced by genetically predisposed structures of the nervous system.  Without imposing anything like a formal definition of consciousness,  Formal definitions of terms tend to derive their meaning from their theoretical context, and we do not know enough about animal consciousness yet to limit ourselves in such a paradigmatic way (see Neville et al. 1982 for a similar reluctance) we use the term to label the entire field of awareness and conscious experience.  Consciousness in any higher animal is defined by the properties of the organization of that animal's nervous system.  To say that two different species of large brained animals are conscious therefore does not imply that the organization of their respective conscious fields is the same -- merely that they are capable of experience and awareness.
	The pivotal concept in biogenetic structuralism -- one that makes the theory such a radical departure from other theories of culture and consciousness -- is the notion of neurognosis, a term we coined to label the inherent, rudimentary knowledge available to cognition in the initial organization of the fetal and infant nervous system (Laughlin 1991, 1994, Laughlin and d'Aquili 1974:83).  The human newborn baby, for example, has been experimentally shown to be perceptually and cognitively competent and taking its first conscious stance toward the world from the standpoint of a system of initial, genetically predisposed neurognostic models that come to mature in somatosensory interaction with the world (Bower 1989, Laughlin 1991).  
	A fundamental error made by some animal consciousness researchers is to assume that even humans must learn to infer consciousness from behavior (e.g., Gallup 1985:632).  Rather, we are born interacting with other human beings as conscious.  In other words, our knowledge of the consciousness of others is inherent in our neurognostic structures.  Our knowledge does develop and we do learn about the consciousness of others, but we do not have to learn that others are conscious by inference from their behavior.
	And if our knowledge of consciousness is rooted in neurognosis, the implication is that at least large brained, non-human social animals are also born with this innate capacity.  This is a reasonable inference based upon biological laws.  Once we understand that consciousness, and the projection of consciousness upon conspecifics, is a neurobiological process, certain considerations naturally follow.  Among other things, we are now able to contextualize the issue of the evolution of consciousness in the extremely lawful conservatism of neural structure we find in phylogenesis (Hillyard and Bloom 1982:15, Jerison 1973, Welker 1976).  We know that nature tends to retain physiological structures that, once they evolve, prove adaptive.  For this reason, brains of widely disparate phyla exhibit remarkably similar structures and functions (Edelman and Mountcastle 1982); for instance, between primate and avian brains (Cohen and Karten 1974).
DEVELOPMENT OF NEUROGNOSIS AND THE COGNIZED ENVIRONMENT
	Our suspicion is that all learning, whether by humans or other animals, and whether about consciousness or anything else, involves the growth and transformation of neurognostic models.  In other words, there is probably no such thing as learning that is not founded upon genetically predisposed structures.  Therefore, it makes no sense to argue, as some theorists have done (see Griffin 1992:254-258), that only learned mental or physical operations may be conscious.  From our point of view most if not all properties of consciousness have both instinctual and learned aspects.
	The principal function of the neocortex in any higher animal is the construction of a vast network of neurognostic models.  We call the totality of this network of neural models an individual's an organism's cognized environment, and contrast this with the that organism's operational environment that includes both the real nature of that organism and the organism's local environment (Laughlin, McManus and d'Aquili 1990:82-90).  Functioning neurognostic models tend to develop.  That is, they grow, ramify and become more complex in structure and function during the course of life.  Not only is the initial organization of neural models neurognostic, but so too is the course of development of those models and patterns of interaction among models.
	It is the developmental possibilities of neurognosis that makes the cognized environment of animals adaptively flexible.  The flexibility of reorganization of models is undoubtedly the anlagen of the kind of flexibility in humans we anthropologists like to call "culture."  Indeed, there is probably no such thing as a totally rigid neurognostic structure in any animal, especially those animals with large brains (see Bonner 1980).
ENTRAINMENT AND CONSCIOUS NETWORK
	Thus ours is an entrainment theory of consciousness.  This means that consciousness is produced by a complex and dynamic interconnection among models and other neural networks distributed over often wide expanses of cortical and subcortical tissues.  This conscious network as we call it is an ever changing communication among countless cells that interact in a very social manner.  The conscious network mediating conscious experience in any moment is the actualization of potential entrainments of the cognized environment.
INTENTIONALITY  
	One of the essential features of conscious network in any higher animal is a polar dialogue between the prefrontal cortex (that part of the cortex that lies just behind and above the eyes) and sensorial cortex distributed in various association areas posterior to the frontal lobes.  This dialogue produces the intentionality of consciousness; that is, the organization of cognitive associations about the object of consciousness (Laughlin 1988, Laughlin, McManus and d'Aquili 1990:105).  It is important to understand that reason, thought and linguistically-related conceptualization are not the only types of cognition that may be associated by intentionality.  Theorists who insist that language or thought are required for consciousness (e.g., Heidegger) are reifying a historically long-standing, Cartesian cultural belief that the formation of knowledge requires language, and that without reason the field of experience would be reduced to chaos.  Neither view is empirically the case, and moreover render their answers to whether animals can be conscious tautological (see Weiskrantz 1988, Griffin 1992:115-153 and Radner and Radner 1989 on this issue).  To make matters worse, split-brain patients (individuals who have had their cerebral hemispheres surgically separated) in whom one hemisphere no longer has access to the language centers of the brain would, by their definition of consciousness, have only one conscious hemisphere -- a patent absurdity in light of the data (see Levy 1982).
	We are not saying that animals other than humans can think using human reason.  This after all is an open and empirical question. However, it is clear to us from empirical research in the area of cognitive ethology that non-human animals do think (Griffin 1978, 1981, 1984, 1992), if by thinking one means either the intentional organization of knowledge pertaining to the object of consciousness, or making decisions and plans about perceived events relative to a cognitive map of the world retained in memory (see Linden 1993 for a popular account).  Recent research has shown that even insects (e.g., honeybees) are capable of making such judgements.  James Gould, a Princeton researcher, has demonstrated that honeybees will fail to follow the information about a food source encoded by the now famous waggle dance when the location of the food being imparted by their dancing hivemate makes no sense relative to their cognitive map of the terrain. 
	But from an entrainment view of consciousness, it makes no sense to define consciousness, or any property of consciousness, upon structures unavailable within the neurognostic repertoir of a species.  Such a strategy is not only arbitrary and anthropocentric (Griffin 1985), it treats consciousness as a Cartesian "substance" instead of a highly complex, distributed process of entrainment (Changeau 1985), and thus makes it impossible to understand either the development or the evolution of consciousness.  
	An example of this anthropocentric thinking is the requirement that consciousness be defined upon self-awareness or reflection (e.g., Gallup 1979, 1985 in biology and Armstrong 1980 in philosophy; see Griffin 1992:10-11 on this issue).  This definition is scientifically unacceptable because, (1) it is impossible as yet to define self-reflection in a neuropsychologically operational way (recognition of oneself in a mirror is not yet neuropsychologically operationalized), and so it is empirically unavailable to us for research, (2) it is in practice analagous to defining language to ever more strict criteria so that, in principle, only humans manifest it, (3) children before a certain point in their development would have to be arbitrarily considered unconscious when we know in fact they are conscious, (4) adult humans are by the criterion of self-awareness "unconscious" either most or all of the time, (5) there are developmental stages in the maturation of reflective consciousness, as any or the world's spiritual traditions would attest, and, thus, (6) one could argue that only the most mature and wise of humans are really self-aware -- everybody else being self-deluded.  There is, of course, indirect evidence that self-awareness does in fact arise among some animals, perhaps among the biggest-brained social animals like the chimpanzee (Premack and Woodruff 1978).  But to treat self-awareness as definitive of the presence of consciousness is ludicrous.
	Conscious network in human beings may from moment to moment entrain or disentrain neural networks that produce feeling, reflection, perception, intuition, imagination, conceptual categorization, ratiocination, symbolization or communication.  But none of these functions is definitive of conscious network, or of consciousness.  Rather, they are properties that are quite characteristic of human consciousness, and may or may not be operating in exactly the same form in the conscious networks of non-human higher animals.  And whether or not they are operating in the consciousness of other animals is an empirical question, not one that may be answered by merely defining them away.  The general trend, of course, has been toward uncovering neurocognitive operations in animals long thought to be only found in humans; for instance, transitivity in the thinking of sea lions (Fackelmann 1992).
THE LAW OF PROPER MASS
	Research in the field and laboratory with our closest relative, the chimpanzee, indicates that their consciousness and its properties are very close to our own (Gallup 1979, 1985, Premack and Premack 1983, de Waal 1982).  Of course, most such studies in the literature take an inferential stance relative to evidence of consciousness.  That is, they take behaviorally observable mental operations such as recognition of ones image in a mirror, deception, communication, altruism, problem solving, abstraction, etc. -- all of which are evidenced in the chimpanzee research, by the way -- as evidence of conscousness.  While these are probably indicative of evolutionarily advanced cognitive processes in the chimpanzee brain, there are always those authorities who will deny that these properties are evidence of consciousness in the human sense of the term (see e.g., Terrace 1985).
	The fundamental methodological problem with all such inferential methods is simply this:  Any single behavior may be produced by more than one possible structure.  This means that any behavior (e.g., deception, manipulation of symbols, etc.) adduced as evidence of consciousness by one observer may be interpreted as evidence of unconscious processing by another observer.  Thus an act of problem solving, or mirror-gazing, or manipulation of symbols that for one observer seems to be an act of consciousness may be taken for evidence of rote learning by another observer.
	The only way off the horns of this methodological dilemma is to recognize that consciousness is a wholy internal state which can be ascertained in one of only two ways, either by introspective report by a conscious being, or by demonstrating homologous neurophysiological structures mediating consciousness and consciousness related processes in human and non-human subjects (Hillyard and Bloom 1982).  Thus far the former method has only been applicable with other human beings, not with non-human animals.  The second method may eventually prove decisive, but thus far has been under utilized in arguments about animal consciousness -- due largely, we suspect, to ignorance of neuroscience on the part of advocates.  For example, Richard Latto (1986:311-312) perports to evaluate the "physiological and anatomical correlates" of consciousness in animals, but actually addresses only the electroencephalographic evidence.  He fails to look at the evidence for homologous anatomical structures.
	One approach to examining the anatomical evidence is by applying the law of proper mass in comparing the neurophysiological structures of different species.  This law says that the more important a neurophysiological process becomes in phylogenesis, the larger will the neurophysiological structures become in relation to the rest of the nervous system.  Harry J. Jerison (1973, 1985) has done a lot of work plotting the evolutionary trends in encephalization, which is the major hallmark of hominid evolution (see also Armstrong 1985, 1990).  In a series of studies he has shown the tendency of the brain to increase in size relative to body as one moves up the phylogenetic scale from fishes and reptiles, through birds and mammals, and culminating in the primates (including the hominids) and the cetacea (including the dolphins).  Within the primate order, Jerison shows the same trend as one moves from the more primitive prosimians through the monkeys and apes and into the human lineage.
	And, certain parts of the brain have evolved more significantly than other parts.  As Jerison (1985) has pointed out, the most complex and demanding task that the brain has to carry out is to constitute the internal representation of the world for the animal.  And those areas of the primate, and especially hominid cerebral cortex that have developed most dramatically (e.g., the prefrontal cortex) are precisely those known to produce consciousness and higher cognition.
CONCLUSION
	What we are suggesting here is that nature is quite conservative.  Consciousness is a property of the organization of the nervous systems of at least all the higher animals -- in this conclusion, Charles Darwin was quite correct, as the epigraph to this article implies.  And in many respects, the structures and functions of the human brain are much the same as in other animals.  This being the case, we would expect to find numerous homologies when comparing human and non-human brains (see Edelman 1988, 1989, Armstrong 1990, Jerison 1973, 1985, Hillyard and Bloom 1982, Hodos 1982).  Moreover, when homologous structures are demonstrated between human and non-human animal, and the structure is known to produce consciousness-related processes in humans, then we may reasonably presume they do the same in the non-human animal (Hillyard and Bloom 1982).  In other words, given the presence of homologous, consciousness-related structures in both human and non-human animals, the onus is on the nay-sayers to prove that animals are not consciousness, not upon animal consciousness advocates to prove they are conscious. 
	We are not saying, of course, that human and animal modes of consciousness are the same.  Far from it.  We have emphasized that the organization of any animal's consciousness is a function of the organization of its conscious network.  There are unique aspects of human consciousness that are produced by the discrete organization of the human brain.  There is no better example of this than in the remarkable encephalization of the human prefrontal cortex.  This area of the neocortex is unique in its allometrically greater development during the evolution of the hominids.  This area is responsible for planning and for "higher cognitive" functions typical of human cognition.  It is an area within which all of the sensory systems are represented, and also one which is directly and richly interconnected with the hypocampus (involved in memory), the hypothalamus (involved in arousal and internal states) and the limbic system (mediating emotion; see Fuster 1980, Stuss and Benson 1986, Laughlin, McManus and d'Aquili 1990).  The prefrontal lobes are far larger relative to the rest of the brain in humans than in any other animal, and are responsible for our ability to operate in a cognized environment marked by long periods of time and vast expanses in space.  So far as we know, with the possible exception of some of the cetacea, no other animals are capable of consciousness of such expansive spacetime.  On the other hand, other animals have prefrontal lobes -- although they may not be as large or as complex as ours -- and these do exhibit similar faculties to humans.  For instance, the faculty of emotional dissembling, which is also produced by prefrontal lobe operations, is found in common with other animals, particularly the chimpanzee.
	As we have argued, it make no sense to ask what the experience of another animal is like without including the very human act of knowing into the formula.  There are certain things we can know about an animal's experience of its operational environment because we share the homologies that produce those aspects of experience.  And, by the same token, there are things we cannot know about an animal's experience because our experience of their experience is cognized through our conscious network.
	All of this makes perfect sense in light of modern biology.  Indeed, it is in keeping with Lloyd Morgan's doctrine, spelled out in the late 19th century, which more or less states that higher faculties of the nervous system are derived from lower ones, and that one should not invoke a higher faculty to account for an operation (behavior, act, cognitive process, etc.) that may be accounted for by a lower faculty (Lloyd Morgan 1894, Rollin 1989:34).  Our suspicion is that the strenuous denial of animal consciousness on the part of some writers derives from unconscious sources within the collective psyche of our culture.  Baruss (1990) and Baruss and Moore (1992) have shown empirically that beliefs about consciousness on the part of philosophers and scientists are to some extent independent of evidence, and really have more to do with personal experiences and cultural conditioning.  Were we as a society to fully accept the consciousness of animals, the repercussions on our treatment of animals on farms, in the meat industry, in research laboratories and in zoos would have to change radically.  Just as 17th and 18th century slavers and plantation owners had to rationalize Africans as sub-human in order to continue treating them as they did, and some cultures conceive of newborns as non-persons so they may carry out infanticide, so too perhaps must members of more modern animal-exploiting cultures have to maintain a conceptual gap between ourselves as conscious, "soul-bearing" creatures, and other animals as mindless automatons (see Rollin 1989, Boyd 1990, Singer 1979 on related issues).  In any event, in light of modern neuroscience, denying that animals are conscious is no longer scientifically tenable.  The real challenge for the future is to map the organizational properties of consciousness across the entire spectrum of the animal kingdom.
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