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Abstract: From the very beginning of anthropology as an institutionalized project in the 19th century, thinkers like Adolph Bastian foresaw an eventual mature scientific anthropology.  The realization of such an anthropology has, however, been thwarted.  The single most decisive impediment to the emergence of a mature anthropology is the mind-body schism.  We will argue that bridging the mind-body schism requires a language by means of which we can refer to individual experience, culture and extramental reality simultaneously.  Our approach is that of a cultural neurophenomenology that allows us to speak about the social and biological factors that produce, potentiate, and limit human experience.  We show that there is one key concept in unifying the languages of these different domains, and that is ““information.””  We trace the history of the concept of information, and demonstrate that from the perspective of Fisher information one may more easily conceive of the interactions among experience, culture and reality in commensurable terms.  Fisher information also allows us to model the relationship between knowledge and reality, and to suggest some of the mechanisms by which the individual psyche and a society’’s culture remain ““trued-up”” relative to the reality of the world and the individual’’s actual being.
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There is general agreement that doing science is (1) trying to find out about the world by making observations, (2) checking to see if those observations are reliable, (3) developing a general model or account that explains those observations, (4) checking this model or account against new observations and (5) comparing it to other models and accounts to see which model fits the observations best.  Science is simply a systematic way of trying to find out about the world.

Roy D’’Andrade (1995a)


O nature!
Enrich me with the knowledge of thy works;
Snatch me to Heaven.

James Thomson,
Seasons. Autumn





INTRODUCTION: THE PROBLEM WITH CULTURE

	Anthropologists have long debated the relative importance of nature and nurture in human affairs.  By and large anthropologists have opted for what might be called the ““naive culturological position”” that when our species developed culture, it left its biological conditioning behind.  The discipline has for over a century emphasized the significance of socially shared and learned patterns of mentation, social organization and action (Tylor 1871, Kroeber and Kluckhohn 1952), and the ““oddities and quiddities”” of cultural variation became the stock-in-trade of professional anthropologists for generations.  Except for brief flirtations with various structuralist theories, the principal stream of anthropological thinking has been oriented toward these culturological approaches, and away from concerns about universal elements of psychocultural and sociocultural life.   
	The often tacit insistence upon the culturological program has presented to date a seemingly insurmountable obstacle to the development of a mature science of anthropology.  As the quote by Roy d’’Andrade in the epigraph to this paper suggests, science requires that there be a movement from observation to explanation, from experience to theory.  Because culturological views have tended not to allow for any infrastructure for culture, except possibly a disembodied human mind and memory (see Pinker 2002), explanations for observed speech, behavior, symbolism, ceremony, etc., have tended to remain groundless or non-existent in anthropology.  As a result, sociocultural anthropology remains a kind of natural history of human variation (Brown 1963), somewhat analogous to biology before the Darwinian paradigm.  
	The reason for the persistence of this obstacle to scientific explanation in anthropology seems perfectly obvious.  The vast majority of 20th century anthropologists have grown up in Euroamerican societies and were enculturated into a system of knowledge that forces a fundamental split in the way we know about things mental and things physical –– between mind and body, psycho-social sciences and physical sciences, so forth.  Because of this pre-scientific, childhood conditioning, it feels unnatural to think of ourselves and others as both mental and physical beings simultaneously –– we commonly speak of ourselves as ““me”” and ““my body,”” distancing our psychological selves from what Ernest Becker (1973) termed our ““creatureliness”” or physical nature.
	The so called ““mind-body problem”” has been discussed and analyzed by many scholars over the decades (e.g., Bunge 1980, Moravia 1995), and it is not our intention to go into the issue here, other than to point out that insistence upon a mind-body (culture-biology) schism results in the never-ending universalist-relativist (nature-nurture) controversy that thwarts the theory building that is requisite to the development of a mature science of anthropology (see Laughlin and Throop 1999, Throop and Laughlin n.d..) .  While culturological approaches were perhaps tenable, and even politically necessary during much of the twentieth century in order to combat racism, continued adherence to strictly culturological perspectives is no longer justifiable in light of the findings of modern neuroscience.  Discussions of learning without reference to the brain and the neuropsychology of learning no longer make sense given the abundant literature currently available on the topic.  Moreover, the potential power of theory construction made possible by a wedding of cultural and neuropsychological perspectives is being routinely lost by practitioners of our discipline.
	What we want to do in the present article is to develop a view of culture that does not reify mind-body dualism, and that opens itself to what we have come to understand as the organ of culture –– the human nervous system.  We will first show that the vision of a mature scientific anthropology is not a recent aspiration –– indeed, it has been with us from the early beginnings of the discipline.  We will argue that bridging the mind-body schism requires a language by means of which we can refer to the mental and physical aspects of culture simultaneously.  Our approach will be that of a cultural neurophenomenology that allows us to speak about the social and physical factors that produce, potentiate, channel and limit human experience.  We will show that there is one key concept in unifying the languages of these different domains, and that is information.  We will trace the history of the concept of information, and will show that from the perspective of a special kind of information called Fisher information, one may more easily conceive of the interactions among conscious experience, culture and reality in commensurable terms.  Fisher information also allows us to model the relationship between knowledge and reality, and to suggest some of the mechanisms by which the individual psyche and a society’’s culture remain ““trued-up”” relative to the reality of the world and the individual’’s being.
THE POSSIBILITY OF A SCIENTIFIC ANTHROPOLOGY
	The history of sociocultural anthropology (or ethnology) has a somewhat ironic twist to it, for the use of ethnography in the service of developing a mature scientific anthropology –– one that explains both the variance and the common structural underpinnings of human sociocultural life –– has been the professional goal of the discipline from its very inception.  Indeed, many of the 19th century founders of anthropology assumed some kind of common structure or ““psychic unity”” underlying human mentation and action, and that accounted for pan-cultural patterns observed in the life ways of people around the globe (see also Shore 1996).  
Adolph Bastian’’s Project
	Perhaps the clearest statement of the promise of a  scientific anthropology was proposed by one of our earliest ethnologists.  Adolph Bastian (1826-1905) was one of the leading proponents of ethnology in the mid- to late-19th century during a period when Germany was a major player in science, and Bastian was Germany’’s leading social anthropologist (Koepping 1983; see also Lowie 1937:Chapter 4).  Bastian held the idealist.  Idealism derives from the Latin root idealis, ““idea,”” and referred to the notion that knowledge about the world derives from certain inherent (““apriori””) structures of mind, certain innate ““categories”” that predetermine or limit human knowing. views so common to the intellectuals of his day, and is now credited with having developed the notion of the ““psychic unity of mankind.””  Bastian proposed a straightforward project for the long term development of a science of human culture and behavior.  He argued that the mental acts of all people everywhere are the products of physiological mechanisms characteristic of the human species.  Every human mind inherits a complement of species-specific ““elementary ideas”” (Elementargedanken), and hence the minds of all people, regardless of their race or culture, operate in the same way.  It is the contingencies of geographic location and historical background that we have to thank for the different elaborations of these elementary ideas, the different sociocultural traditions and the various levels of sociocultural complexity.  There also exists a lawful ““genetic principle”” by which societies develop over the course of their history from being simple to being complex.
	These elementary, inherited psychological processes can be studied in a systematic, objective and comparative way, Bastian taught, and the more one studies various peoples, the more one sees that the historical influences on the culture are of secondary importance compared with the elementary psychological structures that mediate culture.  Through the accumulation of ethnographic data, we can study the psychological laws of mental development as they reveal themselves in diverse regions and under differing conditions.  Although one is speaking with individual informants, Bastian held that the object of research is not the study of the individual per se, but rather the ““collective mind”” of a people.  In other words, the ethnographer is after the ““folk ideas”” (Volkergedanken) of a particular people.  The individual is like the cell in an organism, a social animal whose mind is influenced by the social surround.  The ““elementary ideas”” (Elementargedanken) are the ground from which the ““folk ideas”” develop.  The social group has a kind of group mind, a social ““soul”” (Gesellschaftsseele) if you will,  in which the individual mind is embedded.
	Bastian believed that the elementary ideas are reconstructed from folk ideas as varying forms of collective representations (Gesellschaftsgedanken).  Because one cannot observe the collective representations per se, Bastian felt that the ethnographic project had to proceed through a series of five analytical steps (see Koepping 1983):
1.  Fieldwork.  Empirical description of cross-cultural data (opposed to armchair philosophy)..  Parenthetically, Bastian was not an armchair anthropologist as so often assumed, but rather carried out years of fieldwork all over the planet –– indeed, far more fieldwork than Malinowski and most other ethnologists since have undertaken.
2.  Deduction of Collective Representations.  From cross-cultural data we describe the collective representations in a given society.
3.  Analysis of Folk Ideas.  Collective representations are broken down into constituent folk ideas.  Geographical regions often exhibit similar patterns of folk ideas –– he called these ““idea circles”” which described the collective representations of particular regions.
4.  Deduction of Elementary Ideas.  Resemblances between folk ideas and patterns of folk ideas across regions indicate underlying elementary ideas.  			
5.  Scientific, Cross-Cultural Social Psychology.  Study of elementary ideas define the psychic unity of mankind, which is due to the underlying psychophysiological structure of the species –– this study is to be accomplished by a truly scientific psychology (which in our modern idiom amounted to a cross-culturally sophisticated social psychology with a firm psychobiological grounding).
The Trouble With Deducing Structures
	We have gone into detail about Bastian’’s views in order to illustrate one of the hindrances facing the emergence of a truly scientific anthropology.  One of the major problems with Bastian’’s project, and the projects of subsequent structuralists, is heavy reliance upon deduction from observable human action and communication to non-observable structures.  This is a methodology that gives empiricists the heebie-jeebies –– and with good reason.  Whether in the guise of Bastian’’s ““elementary ideas,”” Emile Durkheim’’s ““categories of understanding,”” Jung’’s ““archetypes,”” or Claude Levi-Strauss’’ ““elementary structures,”” the methodologies used to discover, distinguish and analyze universal structures do not allow for the independent confirmation of the existence of such structures.  There is no way to develop hypotheses that can be tested independent of the set of data from which the structures were originally deduced.  They are thus ineluctably tautological.  Moreover, these methodologies are dependent upon recognizing patterns of similarity across cultural boundaries –– for instance, recognizing similar technologies being discovered by different peoples living in different locations on the planet.  Such methods are essentially interpretive –– i.e., what is one observer’’s similarity may be another’’s variation.  The opportunity to develop independent hypotheses and to replicate results in a rigorous way is fundamental to mature science –– in fact to any science, and certainly scientific anthropology (see Lett 1997, Kuznar 1997).
	There do in fact exist methodologies in science for the independent testing of hypotheses pertaining to structures underlying cultural and behavioral observables.  But these methodologies are only available if one accepts the fact that such structures exist as organizations of somatic cells, and in particular organizations of neural tissues (Laughlin and d’’Aquili 1974:Chapter 6).  If the structures underlying elementary ideas and categories of understanding are real, they must be structures of the human soma, and not extant in some Platonic, ““superorganic”” realm outside the scope of scientific observation..  Lest the reader think such views are implausible, consider that, although he later repudiated the idea, Alfred L. Kroeber (1917) once went so far as to posit the existence sui generis of culture, taking on what he called a ““superorganic”” nature independent of the living people who were its bearers.  Many structuralist models have been of this kind where attention to what is known about neurophysiology was considered beside the point.  Of course, in Bastian’’s, and even Durkhiem’’s day, the state of the art of neuroscience was quite primitive, and one can understand why neurophysiology and neuropsychology would have proved to be of little use to these authorities..  However, by the latter part of the 19th century, clinical neurology had already shown that discrete injuries to the brain produced distinct deficits in behavior, especially deficits in language and speech –– the so-called ““aphasias.””  These findings could have easily been integrated into ethnological thinking at the time –– but were not.  But anthropologists no longer have any excuse for remaining ignorant of methods for ““getting at”” the structures that mediate culture –– structures that are part and parcel to the human mindbrain, which is as integral to mentation as the structure of the hand is to the act of prehension.  Sociocultural anthropology today remains in the same predicament as a primitive physiologist trying to deduce the structure of the hand and nervous system by making meticulous cross-cultural observations of grasping, and with no access to modern technologies.  This situation will simply not wash, for the longer anthropology ignores modern neuroscience, the more an embarrassment among the sciences it will become.
	What is needed as a corrective is a language that will facilitate a more modern rendition of Bastian’’s remarkably ambitious project, and at the same time allow the seamless introduction of neuroscience and other modern scientific perspectives (such as quantum physics) into the ethnological purview.  Indeed, this language may provide a theoretical grounding for a cultural neurophenomenology –– a perspective that in true Jamesian fashion.  See Laughlin and McManus (1995) on the relevance of William James to an anthropology of consciousness and Throop (2003b) on the significance of James’’s writings on the temporal structure of consciousness for the theorizing of ““experience”” in anthropology.  is rooted in experience and is capable of incorporating both the neurobiological and cultural influences upon individual experience.  Such a new language would consist of a set of terms that allows us a currency of exchange between the domains of individual experience, culture and extramental reality without shifting back and forth between incommensurable languages of mentality and physicality.
Cultural Neurophenomenology and ““Mature Science””
	Before going much further, however, it is important for us to explain what it is we mean by the term ““mature science”” in the context of our cultural neurophenomenology.  By cultural neurophenomenology we are referring to the application of a trained phenomenology that controls for cultural variation in perception and interpretation, coupled with the latest information from the neurosciences about how the organ of experience –– the brain –– is structured and operates..  A recent book by Stephen Reyna (2002) has argued very persuasively for combining hermeneutical anthropology and the neurosciences, something our group has been advocating steadily for over a quarter century (see Laughlin 1988, 1996, Laughlin and d’’Aquili 1974, Laughlin, McManus and d’’Aquili 1990).  By ““mature science”” we are talking about the cultivation of a scientific mind state that is grounded in an ““effort after truth”” (see below).
	To begin, we can think of the history of science in the following (perhaps overly simplistic) terms. First there was the belief that scientists observed objects. The emphasis here of course was on ““objects observed”” and seldom upon the observer and process of observation. With the canonization of scientific method, and much later with Edmund Husserl’’s pioneering phenomenological inquiries into the structure of the natural attitude -- Husserl’’s term for our taken-for-granted, culturally conditioned view of the nature of reality -- we witnessed the growing recognition that we must take into account the role of the observer and the process of observation in delimiting the nature of the object observed. Where scientific method attempted to deal with observer bias by strictly controlling the techniques of observation and the nature of the object observed in combination with the intersubjective assessment of other observers, Husserl believed that another crucial step in reducing bias was to gain insight into the subjective structures patterning the processes of observation that terminate in the object perceived.	
	Husserl thus understood that to develop a mature science, one must work to reveal the taken-for-granted assumptions underpinning the scientist’’s natural attitude in order to affect a shift in the individual’’s mind state from an effort after meaning to an effort after truth.  As we have defined it elsewhere,  ““the effort after meaning is a quest for an ordered patterning of experience with a recognition of the correspondence between an experienced given and the instantiation of that given in memory, while the effort after truth is a systematic search for anomaly in our experience of a particular given as it arises in the sensorium”” (Laughlin and Throop 2001: 714).  
	We would like to point out that there are at least two movements implied in Husserl’’s approach, one inward to the inspection of the structures of one’’s own subjectivity, and one outward to explore the historical and cultural influences on that subjectivity. One is incomplete without the other, and what we are terming a ““mature science”” is predicated on the integration of both movements.  Indeed, this is precisely the point that Husserl was making in his The Crisis in the European Sciences and Transcendental Phenomenology, when he argued:


...[for] an autonomous philosopher with the will to liberate himself from all prejudices, he must have the insight that all the things he takes for granted are prejudices, that all prejudices are obscurities arising out of a sedimentation of tradition –– not merely judgments whose truth is as yet undecided –– and that this is true even of the great task and idea, which is called ‘‘philosophy.’’ All judgments which count as philosophical are related back to this task, this idea. A historical, backward reflection of the sort under discussion is thus actually the deepest kind of self-reflection aimed at self-understanding in terms of what we are truly seeking as the historical beings we are”” (1970:72).


According to Husserl, in order to approximate a mature science, what is needed is both an inward intentional investigation into the contents and structures of consciousness and an outward ““historical backward reflection”” that reveals the historical (and we argue cultural) basis of our own subjectivities –– in other words, historical/cultural reflection as self-reflection and self-reflection as historical/cultural reflection. Or as Victor Turner put it in the context of his dialogue with Wilhelm Dilthey’’s philosophy, ““we can know our subjective depths as much by scrutinizing the meaningful objectifications ‘‘expressed’’ by other minds, as by introspection. In complementary fashion, self-scrutiny may give us clues to the penetration of objectifications of life generated from the experience of others”” (1982:14; see also Throop 2002). 
	We argue that culturological approaches in anthropology  have all too often focused exclusively on the outward  movement, exploring historical and cultural processes with no systematic phenomenological investigations into the structures of consciousness. That said, as Husserl himself realized in Crisis, phenomenologists have all too often focused exclusively on the inward movement, and have at times failed to penetrate to the most elided elements of their natural attitudes through a careful historical analysis. This is the point that fueled many of the later critical assessments of Husserl’’s project, including Martin Heidegger’’s, Pierre Bourdieu’’s and others. Indeed, while he too tried to position himself as taking a stance between ““objectivism and subjectivism,”” Bourdieu went so far as to suggest that it was only through sociological and historical analyses that a scientist could ever penetrate to the underlying basis of their socially and culturally conditioned doxa (1977: c.f. Throop and Murphy 2002). What people like Bourdieu missed however, was the fact that Husserl understood until the end that both phenomenological and historical/cultural methods were indispensable to revealing the ““obscurities arising out of a sedimentation of tradition”” and thus to elucidating the fundamental structures of consciousness in an effort to approximate an effort after truth in the context of  a mature science. 
	Now, what culturological approaches in anthropology have contributed to the development of a mature science of anthropology is the significant insight that a necessary component to any truly scientific investigation is found in undertaking not only a historical analysis within the confines of one’’s own culture, but also in exploring how any given object of study is understood in a cross-cultural context. What cultural neurophenomenology adds to this perspective is not only the importance of integrating insights form these three movements –– (1) inward/phenomenological, (2) outward/historical, and (3) comparative/cultural –– but also the significance of a fourth perspective from which we can work toward better understanding these structures of the human mind –– a neuroscientific one.
	The key stance inherent in what is commonly understood to be scientific thinking, and what was more rigorously extended by Husserl in his phenomenologically grounded attempt to develop a mature science,  is Cartesian doubt. It is doubt in what one takes for granted, doubt in one’’s accepted and pre-given knowledge that is the basis of even the most basic of scientific methodologies (i.e., falsification) and the most rigorous phenomenology. The tension between science and mature science however lies in the fact that, as Husserl noted, there are a number of fundamental biases in scientific thinking that are still taken-for-granted by practicing scientists and philosophers.  Hermeneuticists and later ““relativists”” argued that phenomenology itself has these biases and that there is no getting free from the historically mediated interpretive processes that underpin the phenomenological attitude (see for instance Bourdieu 2000). In some ways, we can characterize the more radical culturological perspectives as extending Cartesian doubt to absurdity, challenging any and all grounds for developing knowledge. As we mention above, while Husserl indeed recognized the significance of history in the context of Crisis, he was never so naïve as to think that a purely historical analysis would ever suffice to make evident the contours of our natural attitude, nor that the doubt inherent in the phenomenological attitude necessarily dispensed with the ability to speak in some sense of there being a foundation for knowledge. 
	To make what is perhaps an all too simplistic characterization, scientific method relies upon intersubjective assessment as the tool by which to deal with bias. The assumption being that the more people there are conducting research on similar topics using similar methods the quicker knowledge can be generated, assessed, and modified. While it may be true that Kuhnian paradigms are less viable in the current state of advanced scientific research, it is also true that there are a number of deeply sedimented cultural biases that are inherent in the practice of science that are largely impervious to the intersubjective assessment of individuals who have been enculturated into the same scientific community.
	It seems that one of anthropology’’s greatest contributions has been to highlight how intersubjective assessment within the confines of a community of scholars who have undergone similar training is not enough to ensure that bias is appropriately dealt with. In this light, the effort after truth is truncated by the fact that scientific communities rely almost exclusively on the evaluation and criticisms of their peers. It is only in turning to examine how the assumptions that are still taken for granted in science compare to other cultural perspectives that an optimal ““effort after truth”” can arise. There is then not only a need for intersubjective assessment, but intercultural assessment, something that is still all too often ignored in scientific circles today. Again, the effort after truth can only be optimized if we work to reduce bias through simultaneously pursuing a rigorous intrasubjective assessment (the phenomenological epoche), intersubjective assessment (the basis of scientific method), intercultural assessment (anthropological research), and intertemporal assessment (historical analysis). 
	In this light, it is important to talk briefly about the relationship between the effort after meaning and effort after truth.  We would like to emphasize that in making this distinction we are not arguing that truth and meaning are somehow polar opposites. Indeed, ““truth”” as we define it arises in the nexus of experienced novelty and pre-existing meaning models –– novelty that often arises when meaning models are compared at either an intrasubjective, intersubjective, intercultural, or intertemporal level. As we put it in the context of another paper: ““The effort after truth shifts the orientation from attributing meaning to the given to discovering what is novel in the given and then evaluating meaning models by comparison with the given’’s experienced novelty.”” (2001:714).
	To wit, the effort after meaning and the effort after truth do not form a simple dualism, for there is no knowledge without interpretation, and there is no such thing as an observation amenable to one and only one interpretation. So part of the effort after truth is an act of interpretation. But the opposite does not necessarily apply, for an effort after meaning need not include an effort after truth at all. But most people most of the time operate upon some effort after truth, for to be totally divorced from reality is tantamount to psychosis.  	Hence all sciences struggle to hit upon "right interpretations,”” that is interpretations that conform as closely as possible to perceptions admitted within their scope of inquiry. But all too often perceptions are excluded from the scope and there begins to be a negative feedback dominance in the interpretation-perception relationship.  It is thus in working to reduce the bias intrinsic to the interpretations that are part and parcel to all scientific observation through phenomenological, cultural, historical, and neuropsychological means, that cultural neurophenomenology, as we envision it, seeks to establish the parameters for a mature science of anthropology. 
					INFORMATION
	One important contribution to the establishment of a truly mature science of anthropology is the creation of a new language that can incorporate insights from phenomenology, culture, history, and extra-mental reality.  The language we have in mind centers upon the concept of ““information.””  Unfortunately a lot of confusion exists about the meaning of information.  Because of this confusion, our use of the term in the present context could be read as ambiguous where we are intent upon being quite precise.  So we will begin by spending some time to clear up this ambiguity.  In order to do this, we will look at information from three points of view: Shannon information, subjective information and Fisher information.
Shannon Information
	The confusion in science about what information means arose in part because a renowned scientist usurped the commonsense notion of information for very specific technological purposes.  In his now famous 1948 article, "The Mathematical theory of Communication" (reprinted in Shannon and Weaver 1963), Claude E. Shannon, then a Bell Laboratories scientist, defined information in a very special way and thereby changed the use of the term in many scientific circles.  Shannon’’s purpose was to define information in such a way that:
1.  Practical Use of Information.  Information could usefully be applied to problems in communication and computation technology, and 
2.  Information Independent of Energy.  Information could be measured independent of the amount or nature of the energy used to transmit information, and
3.  Information Independent of Meaning.  Information could be considered as independent of meaning.
	If knowledge may be represented mathematically as a distribution of probabilities -- a numerical code if you will that "stands for" knowledge -- then information is "anything that causes an adjustment in a probability assignment" (Tribus and McIrvine 1971:179).  In other words, information is anything that changes the measure of uncertainty (i.e., entropy).  So, information relative to a question may range from absolutely wrong (probability = 0) to absolutely correct (probability = 1).  If your answer is totally wrong (p = 0), then the entropy is said to be complete (S = 1), and if your answer is totally correct (p = 1), then there is no uncertainty and thus no entropy (S = 0).  However, as is often the case, there may be competing knowledge relative to a question –– a question may have a number of answers.  And the probability of the correctness of any particular answer may be assigned between the extremes of totally right and totally wrong (ranging from over 0 and under 1).
The information content of a message, then, is a measure of the change in the observer's knowledge (from knowledge X before the message to knowledge X' after the message).  A message that tells you what you already know produces no change either in knowledge (X remains the same) or in probability assignment and therefore conveys no information.
							(Tribus and McIrvine 1971:180)
	And herein lies the rub in trying to relate "objective" and "subjective" notions of information.  Notice that according to the Shannon model no matter how much energy is expended in sending the message, if X does not change to X', no information has been conveyed.  We will return to this point, for as useful as it may have been in designing telephone systems, and in digitizing information for computers, it is false relative either to the phenomenology, or to the neurophysiology of information.  Moreover, it does not help us get at the essence of what we call ““culture”” –– something we will try to do better by looking through the lens of Fisher information.
Traditional Information
	Let us unpack Shannon information by returning to the etymology of the word ““information”” itself, for, as is so often the case, the older meanings are closer to the original phenomenology behind and connoted by English words.  According to the OED, the verb "to inform" has the following meanings:
"To give form to, put into form or shape," "to take form, to form or be formed, to appear in a visible shape," "to be the formative principle of, to give a thing its essential quality or character," "to impart life or spirit, to inspire, animate, actuate," "to give form to the mind, to discipline, instruct, teach (a person), to furnish with knowledge," "to form, mould, or train (the mind, character, etc.), esp. by imparting learning or instruction; hence, to impart instruction to (a person), to instruct, teach (in general sense)," "to train or discipline in some particular course of action; to instruct in some particular subject, doctrine, etc.; to teach how to do something," "to give instructions or directions for action; to instruct, direct, bid (to do something)," "to impart knowledge...," "to gain knowledge, instruction, or information; to acquaint oneself with something; to get to know, to learn."
	Notice if you will the emphasis upon instruction -- which of course contains the same root as structure -- and the gaining of knowledge by way of training.  All of which implies the changing of the organization of whatever is being "informed."  Something appears to have been changed in structure when it is informed.  And when that changed something is inside a person, then the implication is that the organization of that person has been changed in some way –– e.g.,  the mind has been altered.  Something has been learned, a skill has been imparted, a new characteristic has been developed.
	Also notice a more subtle attribute of these definitions.  In addition to the emphasis upon changing form, there is a linear/temporal ingredient to some of the connotations: "directions for action," "a particular course of action," "train or discipline."  There is a quality of changing the direction or orientation over a period of time.  There is the hint here of intentionality involved in the process of informing; that is, changes involving a reorganization of the properties of mind around the object of information.
The Phenomenology of Information
	As Edmund Husserl taught, we often must return to the "things as they are" in order to ground ourselves in the experiences that give rise to our concepts in the first place.  What then can we say about the phenomenology of information?  What is it like to experience being informed?  Well, in the most obvious sense, we are always being informed about something.  We have either experienced something in a new way, or something new has been communicated about something.  The TV news broadcast has informed us about developments in the Middle East.  Something new has happened, say, in Israeli-Palestinian relations.  We now know something that we didn't know before.  Moreover, we intended to become informed, for we have tuned in to the news broadcast to find out what has happened.  We do that perhaps to be entertained, but also because we are uncertain about what is happening at the moment, and we want to know.  
	Let us consider a couple of other examples:  Before the dentist treats us, he tells us what is wrong with our tooth and what he is going to do about it.  He is removing our uncertainty about why our jaw hurts.  We tell him to go ahead and thus we have given "informed consent" to what he is about to do to us.  Or we are interested in buying an air conditioner and we do not feel competent to make the right decision.  We are uncertain about which model to buy.  We buy a copy of Consumer's Report and find out what the experts have to say about the different models on the market right now.  Again, we are now in a position to make an "informed decision."
	Let us bear down on the commonsense meaning of information a bit more.  If we are being informed about something, or we undertake to inform ourselves about something, our conscious faculties are oriented toward the object about which we intend to be informed.  We are in a heightened state of desire for knowledge because we are uncertain about how we stand relative to something ““out there”” in the world (current condition of Israeli-Palestinian relations), or ““in here”” in our body (that pain in our tooth).  We are viewing the TV screen and are hearing words and seeing pictures which are at the focus of our awareness.  The words are telling us about what we are seeing, or perhaps we are seeing people interacting and talking to each other.  In any event, our consciousness is organizing all these parts of our experience at the moment in a unitary and an informative way.  We are learning about events in the Middle East and come away from the experience perhaps knowing more than we knew before.  And to some extent our state of desire for knowledge and our uncertainty have been assuaged.  After reading Consumer's Report, we then go out to shop for an air conditioner and we recognize the different models and bring knowledge to bear that we have gleaned from our reading to the process of selection.
	Be it the current conditions in the Middle East, or the qualities of different brands of air conditioners, the object of our interest means something different to us than prior to being informed.  And this knowledge has to some extent lessened our previous uncertainty.  The knowledge we associate with the object is at least part of the meaning of the object we con-struct (after being in-structed) in our minds.  Thus, in a phenomenological sense, if we are informed about something, the meaning of that something has changed for us.  Or, as in some cases, the information we have received about the object is redundant and results in no change in meaning at all.  We have not been informed because we knew it already.  The "information" being directed at us is in fact "uninformative" within our state of consciousness at the moment.  We in fact may have no interest in events in the Middle East, or may have already bought an air conditioner, and so the "information" about these things do not register, and is thus rendered redundant and produces no change in meaning for us.
	The point to take away from this excursion into the phenomenology of information is that in most cases, if we become informed, the intentional processes of our consciousness must be engaged to at least some extent.  Of course there exist certain ways that our unconscious mind can be altered without engaging our consciousness,.    Eriksonian hypnosis for example, which is a kind of therapy that operates outside the consciousness of the patient (see Grindler and Bandler 1976).   but what we normally mean by the word "inform" implies some degree of conscious processing -- hence, contrary to Shannon information,  intentionality and a change of meaning are involved.
Informing the Brain
	Any system can be "informed."  Certainly any living system can be informed.  But we are concerned in this study with human consciousness, so we will stick to discussing information in that context.  We wish to suggest that the "informing" we are very much concerned with here is the transformation of neuropsychological structures that mediate our everyday experience.  It is one thing to think of messages (or information) as travelling from one place to another place in space through wires or microwaves.  It is another thing when we want to understand how living tissues become informed.  Information in this sense involves the influence one system of cells has upon the next system of cells in a chain, or entrained series of networks that mediate experience.  Nothing really passes from one network to the next except in the abstract sense of, say, a topographical pattern of excitation and inhibition of individual neurons.  A pattern is discerned at point X and more or less the same pattern pops up at point Y in a train of neurological activity.  One neural network has been "informed" by the previous network in the series.
	Neuropsychologist Francisco Varela made much the same point in his writings about the development of the brain and consciousness:
...I would like to use the word information, but in its more original etymological sense of in-formare, to form within... .  We can define in-formation as the admissible symbolic descriptions of the cognitive domains of an autonomous system.  We shall always write it with the hyphen to convey the differences of this view from that of information in the computer gestalt. (Varela 1979:266)
	So when we speak below of information relative to consciousness and culture, we are using the term in the sense Varela implies by his hyphenated "in-forming."  To become conscious of something in the external world means that the neural network mediating consciousness has been evoked by a chain of networks beginning with those at the peripheral senses.  When a child is enculturated by his society, the development of his or her brain and body –– and the somatic structures that mediate his or her consciousness –– has been impacted by social conventions and other social processes.  It is well to remember that the millions of cells mediating experience and consciousness are themselves part of the extramental world -- they are part of our living being-in-the-world.  Our actual being is part of the extramental world to which we grow up adapting.
Informing As a Trophic Process
	Information in the traditional sense requires a physical change of state at whatever level of physiology being informed.  When we are speaking about conscious events, then information generally involves a change of structure among hundreds of thousands, even millions of neural cells, support cells and cells of  the circulatory system that serves neural structures.  These cellular systems must be reorganized, and reorganizing organic systems requires the expenditure of energy.  Informing consciousness is thus a trophic process -- all of these cells have to eat and get rid of waste products, or they will die.  Indeed, there is really no such thing as information in the biological sense that does not require the expenditure of energy.  Hence, in consciousness, information is not independent of energy as Shannon information requires.  Metabolic energy is required for cells to process information -- or more accurately, for cells to operate in an "in-forming" way.  When processing leads to learning, a great deal more energy is required, because growth of cellular structures is involved (growth of axons, additional synapses, increase and decrease in size of synapse, myelination of axons by glial cells, growth of new capillary networks, etc.)..
  Have you ever wondered how come you could get so tired when all you did was sit in your chair studying all day?  Well, your brain weighs roughly one fiftieth of your body weight (assuming a 3 lb. brain in a 150 lb. body) and consumes a fifth or more of the energy you consume eating and breathing.  
Information as Meaning
	To "inform," or change the structure of the neural systems mediating experience obviously changes "meaning."  When we speak of neurocognitive functions, and when addressing consciousness, information is also not independent of meaning in the Shannon information sense.  Most of the activity of cognition is the production of redundancy in experience..    Look around you.  There is very little in the way of "informative" novelty around you.  Part of the novelty you "let in" (so to speak) is a product of the intentional organization of your consciousness at the moment.  With sufficient impact, novel "information" may result in a structural change in your consciousness -- you may be able to remember what you let in and perhaps your attribution of meaning has shifted, however slightly or profoundly.  We thus may see that information can only be defined as objective in Shannon's sense at the expense of alienating the concept from any biological context and from the context of consciousness -- i.e., from its phenomenologically real, organic and hermeneutic contexts.  In effect, Shannon information posits yet another mind-body dualism, the kind of dualism that produced the hyper-rationalism of neo-positivism, and that conflates left brain, rational decision-making with consciousness.  Shannon specifically wished to separate "information" from organic processes, the very processes that in fact produce "in-forming" in the organic human sense.  As we have seen, information in its original and phenomenological sense is both a subjective and an objective phenomenon and refers to trophically active transformations in the structure of meaning.
Fisher Information –– On The Technical Side
	Another way to understand information is from a perspective that is quite well known in statistics, and to some extent in genetics and physics, but that to our knowledge has never been applied in anthropology.  That perspective is called Fisher information, named for the famous geneticist and statistician R.A. Fisher.  Ronald Aylmer Fisher (1890-1962) was one of the founders of modern statistics –– perhaps best known in the social sciences for the Fisher’’s Exact Test.  He was very interested in experimental design and he proposed the view of information that bears his name in the early 1920s. who first proposed it (Frieden 1998).   Fisher information is a deceptively simple concept.  According to the Academic Press Dictionary of Science and Technology, Fisher information is ““a measure of the amount of information about a parameter provided by an experiment with a given probabilistic structure.””  In other words, Fisher information is a method of estimating how close the information in our model of reality conforms to the information contained in reality itself.    Thus Fisher information involves a kind of Kantian epistemology with I representing what we know about phenomena, and J representing the information clustered in the extramental object outside the range of apperception. While most applications of Fisher information have been in the physical sciences where it has proved invaluable in critiquing experimental designs, the central insights of the theory are applicable to any system of observation and theory construction.  Fisher information does two things for a theory of observation: 
	1.  Fisher information is a measure of the ability to estimate a parameter, and
	2.  Fisher information is a measure of the disorder within a system or phenomenon.
In other words, the information we have about the world is the difference between the amount of information in the world and the amount of information the world is ““willing”” under certain observational conditions to let the inquiring mind find out –– i.e., the amount of information we can possibly access given the limitations of the our mindbrain and our techniques/technologies.  Fisher information is the estimate of this discrepancy –– a sort of measure of indeterminacy.
	Fisher information is simply labeled ““I””.  I is the information one can wrest from a system under observation.  Suppose a researcher wants to know how many families in Culture X conform to a post-nuptial residence rule (say, virilocality).  The researcher applies her field methods and comes up with a statistical measure of percentage –– say 85% of families seem to be conforming to virilocality at time t.  But we all know there is no such thing as a perfect measure.  There is always some room for error due to chaos, random disorder, environmental fluctuations, influences from outside the system, informant disinformation, measurement effects, research design, etc.  I  then will not actually be 85%, but rather a bell curve that has built-in all these sources of error around our measure of 85%.  I  reflects a kind of uncertainly principle –– in fact, Fisher information has been used to generate Heisenberg’’s uncertainty principle (i.e., if you want to know this, you can’’t know that).  
	The system we wish to examine, be it a society, an institution, a social dyad, a ritual activity, a performance -- whatever -- is part of our extramental world we wish to understand, and the world is often seemingly ““reluctant”” to give up information about itself.  From the Fisher information point of view, the world is full of information and it is the information we are trying to obtain by acts of knowing.   The information that is bound up in the extramental system we want to understand is labeled ““J,”” and the amount of this information we are able to obtain (I) is always only partially isomorphic with J.  Ideally, we want to minimize the discrepancy between the information contained in the system (J) and the amount of information we are able to retrieve from the system (I); the goal is thus to have J minus I be as small as possible.
	Fisher information then is a compromise between the subjective process of knowing and our sense of the ““out-there-ness”” of any given extramental reality.  Also implied by Fisher information is that we in a sense create our own world of I (from the perspective of cultural neurophenominology, I exists as a part of our world of experience; see Laughlin, McManus and d’’Aquili 1990:82, Throop and Laughlin and  n.d.) when we observe the world.  Paraphrasing Princeton University physicist, John A. Wheeler, experience of the multiplicity of societies gives rise to information and information gives rise to anthropology.  Moreover, in a very real sense, we determine the answers we get from the world by the very act of extracting information from the world.  Our acts of observation (be they through experimentation, clinical experience, survey research, in-depth interviews, participant observation, etc.) influence the curve of error that is I.  It is more or less this insight that led philosopher of science Paul Feyerabend (1993) to argue for multiple competing theories in science, for the more theories we have, the more methodologies and the closer we will get to the truth.  
	Put in other words, for every system S of interest to us, there is information J within S and there is the information I about S that we can acquire, given the limitations of our minds and the methods and technologies available to us.  That means that we must be clear about (1) estimating the parameters of S, and (2) how close to the total information within S we can come, given the errors and limitations built into our acts of observation.  Ideally we want to minimize the discrepancy between I and J for any and all Ss we wish to understand.
Fisher Information –– In The Watermelon Patch
	In order to make Fisher information perhaps a little clearer, let us imagine we are a little kid who has sneaked into his neighbor’’s watermelon patch and intends to steal a watermelon to eat on a hot, lazy summer afternoon..  As it happens, Laughlin was raised in Arkansas and this scene is drawn directly from his boyhood experiences.  Our goal is to pick out a watermelon that is ripe and sweet tasting, but we cannot hang around the field for fear of being caught in the act of pilfering our neighbor’’s crop.  How do we make sure that the watermelon we pinch will be delicious?  There are several methods we can use, chief among them being ““thumping”” and ““plugging.””  Thumping involves tapping with the knuckles at various places on the melon and listening for a characteristic hollow sound that indicates ripeness.  But a ripe melon is not necessarily a tasty melon.  So once we have found a mature candidate, we may want to take out our pocket knife and cut a plug out of the melon and look at, smell it and taste the meat.  If it isn’’t to our liking, we replace the plug and move on to another fruit.  But even if the meat on the plug is ripe and tasty, how sure can we be that the entire melon is in that state?  Perhaps we will cut some additional plugs, and with each additional sampling of the meat, the more confident we become that we have indeed found a melon worthy of pilferage.
	Now, let us assume that the extramental world is the watermelon and that it contains information J that we wish to acquire –– namely the overall state of maturation and quality of the melon.  In order to get at J however we have to make individual observations, and from those observations construct an interpretation I.  Thus each thump or plug is an I which is a kind of window onto the J of the watermelon.  The more Is we obtain, the more confidence we have in our overall knowledge of J.  Still, no I can equal J, for in this respect J is transcendental relative to all possible Is.  J is transcendental in that it ““withholds”” information from us –– ““withholds”” in the sense that the extramental world is too vast, too complex, too dynamic, and largely eclipses our senses and techniques.
Trueing, Modeling and Fisher Information
	We wish to argue that human consciousness is organized about an inherent drive to minimize the discrepancy between I and J; that is, to seek out and know the truth of things.  We know the truth of things by neurophysiologically modeling extramental reality (our being and the world), by retaining some feedback into our models from reality, and by testing our models in the crucible of experience (Laughlin and d’’Aquili 1974; Miller, Galanter and Pribram 1960; Pribram 1971; Varela 1979; Edelman 1987, 1989; Changeux 1985).  Truth, or more properly the process of trueing, is the natural inclination of any conscious organism to minimize the I-J discrepancy –– the discrepancy between mindbrain models and reality –– in the interests of adaptation (Laughlin and Throop 2001).  Indeed, the processes that seek to minimize the I-J discrepancy are the heart of adaptation, at least for any animal with a large brain.  At a very basic level, our mindbrains have evolved over countless millions of years to know reality as accurately as possible in order to find food without becoming food..  This inherent neurophysiological drive to model reality we have elsewhere termed the ““cognitive imperative”” (Laughlin and d’’Aquili 1974; Laughlin, McManus and d’’Aquili 1990:166).  According to this framework, any neurocognitive or cultural process that operates to minimize the discrepancy between I and J may be termed a truer.. We are using the terms ““trueing”” and ““truer”” in the archaic sense of trueing up a wall or door –– making something conform to the way things are.  According to the dictionary, the word ““true”” connotes that one's statement is consistent with the facts, is in agreement with reality, represents things as they really are, or matches the description of the way things are.  In other words, the sense of the root is "telling the truth" in both the sense that what one says is consistent with reality, and is consistent with reality as one knows it to be without deceit (i.e., both a subjective and an objective connotation of genuineness).  The root also refers to agreement of an act or statement with some standard, rule or pattern.  The connotation is that the statement "is as it should be" or correct.   
	Of course, in speaking of a neurophysiological drive to know reality we do not wish to imply that cultural and social realities are not as important to adaptation as are physical realities.  The work of Clifford Geertz (1973) is most helpful to us here.  Geertz’’s stance is based on the insight that the products of collective human mentation (artifacts, icons, tools, communicative systems, etc.) and the social processes through which these products are created, must be considered part and parcel of the environment in which the human mind evolved.  According to Geertz, it is only once we admit the context of an environment tangibly modified by  human sociality and creativity that we are able to properly assess how selective pressures could begin to favor those individuals best able to create, acquire and manipulate such artifacts.  It is important to note that for Geertz, ““cultural artifacts”” include not only such physical products as ““tools,”” but also the systems of significant symbols and cultural ““programs”” which serve to direct and control human interaction.  In other words, Geertz proposes that it is impossible to understand the evolution of the human psyche without taking into consideration the extent to which the environment, which serves to establish the parameters for natural selection, is thoroughly permeated with the cultural products of an increasingly complex human mind..  What is subtle about Geertz’’ argument is that he manages to maintain an attenuated form of psychic unity in the midst of an attempt to champion the cultural determination of the human mind.  The key for Geertz is time-scale.  Where most culture theorists have grounded their arguments for the cultural constitution of the psyche in historical periods and in differing cultural settings, Geertz attempts to bring culture in the ““back door,”” so to speak, by viewing the cultural products of the earliest stages of hominid evolution as central contributing factors to anthropogenesis.  This is not to say that Geertz is not also highly sympathetic to the effects of culture on everyday mental contents and processes, he most certainly is.  However, Geertz maintains that cultural diversity is, in the end, generated by human minds which share a number of capacities that were culturally influenced in phylogenesis.  According to Geertz, we must thus postulate an adaptive complementarity between the structure of the human mind and the historically crystalized forms of collective mentation that mediate our access to extramental reality and which resides in extra-somatic systems of significant symbols..  It is interesting to note here how strongly some of Geertz’’ ideas on the extra-somatic nature of significant symbols and artifacts seem to resonate with Wilhelm Dilthey’’s writings on ““objectified mind”” (see Throop 2002).
APPLYING FISHER INFORMATION IN ANTHROPOLOGY
	Now that we have clarified what we mean by information, and have defined the concept in such a way that it can be operationalized to our purposes, let us apply the term to an understanding of experience, culture and reality within an anthropological frame.
Experience from Fisher Information
	The human brain does not begin life, as was once believed by many psychologists, as a ““booming, buzzing chaos”” upon which the truth of the world is passively written.  On the contrary, the neuropsychological structures that mediate human experience and that develop through infancy and childhood to become the adult mindbrain have their beginning in nascent, genetically programmed organizations of neural cells that are in place and functioning before birth (Laughlin 1991). We call these original neural structures neurognostic structures, or simply neurognosis (see Laughlin, McManus and d’’Aquili 1990, 57-59).  The trueing processes of the brain operate to develop these initial structures so that the emotion, imagery, cognitive and perceptual associations they mediate conform more closely to physical and sociocultural reality.  The development of the young mindbrain is guided in its trueing by sociocultural factors (parenting, care-giving, indoctrination, institutionalized enculturation, etc.) and is conditioned by interaction with the nature of extramental reality.  In other words, human experience is structured from the very beginning, initially by genetically programmed neurognosis and then gradually by interaction between the baby and its social and physical environment (Piaget 1980). 
	Knowledge about extramental reality –– in other words, I –– develops in interaction between neurognosis and the nature of reality –– in other words, J.  One very useful way to consider J is as exhibiting to human action and perception the dual qualities of obduracy and affordancy.  Obduracy is given a very moralistic definition in the dictionary, but in philosophy the term generally means the characteristic of reality to resist the will and intentionality of the psyche.  If we try to walk through a wall without the benefit of a door, we will come up against the obdurate nature of reality.  While we may imagine or dream that we are flying without mechanical aids, attempts to do so in reality will prove disastrous.  Much of early development in the baby has to do with exploring the somatosensory limits of obduracy –– the obduracy of the baby’’s environment and of his/her own body (Piaget 1980).
	The other quality of extramental reality is affordancy.  Affordancy is a term coined by the perceptual psychologist, James J. Gibson (1977, 1979, 1982) to conceptualize the active interaction between experience and extramental reality.  ““Roughly, the affordances of things are what they furnish, for good or ill, that is, what they afford the observer”” (1982:401).  Again, ““...the affordances of the environment are what it offers the animal, what it provides or furnishes, either for good or ill”” (1979:127, emphasis by Gibson).  The development of knowledge about the world is a process of interaction in which things in reality afford the experiencing animal particular qualities relative to the animal’’s ability to model its environment.  That means that the affordances of things in the world depend upon the structure of the animal.  A stick laying over a stream may afford adequate support for a squirrel wishing to cross over, but not for an elephant.  Flowers afford electromagnetic information in the ultraviolet range for honey bees, but not for people. 
	Obduracy and affordancy are actually obverse qualities of extramental reality in relation to the structure and limitations of the body and its nervous system, and together determine the amount of J that may be rendered by neurocognitive systems into I.  Both the body and the world present obdurations and afforcances to our intentionality, and thus operate to limit, guide and in-form our learning about our body and our world.  We encounter these qualities daily, as do all animals with neurocognitive systems.  We only become aware of them when we run up against either resistence to our intentions or new opportunities.  Once we have adapted to (adjusted our neural models of) obdurate and affordant objects in the world, we generally lose awareness of the distinction between our experience and extramental reality (see Throop and Laughlin n.d. on the relations between experience and reality).
Culture from Fisher Information
	Because humans are social primates, the influences of social factors upon the experience of individuals is crucial.  Some schools of anthropology term these influences ““culture.””  This requires some discussion, for there exist many definitions of ““culture”” –– as with information, not all of which would be appropriate for our purposes (see Kroeber and Kluckholn 1952 for a classic study of different definitions of culture). But many anthropologists have found it sensible to view culture as a system of information (e.g. Roberts 1964; d’’Andrade 1984; Shore 1996), and this is an orientation that we can use in the present account to good effect.  Perhaps the first to recognize the power of the culture-as-information perspective was Ward Goodenough (1954, 1971) who drew his model of culture by analogy from genetics.  As a species consists of a gene pool, so too do societies create a ““culture pool”” –– or information pool ––  for its members (Goodenough 1971).  People learn their culture (they become enculturated) as individuals and no one individual learns all the information available within his or her society.   Indeed, as Anthony F.C. Wallace (1970:109-120) showed, social adaptation for all peoples requires an organization of cognitive diversity such that the information within each person’’s mindbrain becomes functionally integrated with the information located in the mindbrains of other group members.  In other words, members of a society can learn from others whatever they need to know to be a recognized and functioning member of the society, but that does not mean that any one member controls all the information in his or her cultural information pool.  As Goodenough wrote:


As I see it, a society’’s culture consists of whatever it is one has to know or believe in order to operate in a manner acceptable to its members, and to do so in any role that they accept for any one of themselves.  Culture, being what people have to learn as distinct from their biological heritage, must consist of the end product of learning: knowledge, in a most general, if relative, sense of the term. 


						Goodenough (1954:36)
	It is the mindbrain that mediates learning, and as such the learning of culture begins with inherited neurophysiological structures (neurognosis) that in their turn develop along a growth path that both guarantees a minimal veridicality of perception and knowledge relative to extramental reality, and the social coordination of information requisite to social solidarity.  Of course, neuroplasticity ensures that the neurognostic makeup of each individual person will vary to an extent, and so too will the course of development of each individual over his or her lifetime.  Likewise, the expression and course of development of these shared neurophysiological structures will vary across societies depending upon the history and environment of the group.  Nonetheless, we may still speak of ““culture”” as an information pool with considerable utility, for it allows us to integrate socially influenced and shared learning into our view from Fisher information.  Again, we are using the term in the broad traditional sense that includes imagery, emotions, patterned behaviors and responses, and thought –– we do not mean to imply an overly cognitive view of culture, but rather the full range of styles of knowing (see Howes 1991).
Information as Memory, and Memory as Mediator between Culture and the Individual
	In arguing for a definition of culture that is grounded in the concept of information it is important to make clear that we are in no way suggesting a view of culture as ““superorganic.””  Indeed, the fact that information as we have defined it is understood in a most inclusive sense to consist of imagery, emotions, and patterns of action and thought that are necessarily inscribed in the mindbrains of specific individuals, there is no way in which we can speak of culture apart from its instantiation in the lifeworlds of particular individuals.  And here is where we come to the significance of memory as a pivotal mediator between culture and the individual. 
	There has been much written on memory of late in anthropology (see Garro 2000, 2001; Kirmayer 1997; Lambek and Antze 1996) .  What we would like to emphasize in this paper, however, is that when we speak of information as a change in the structure of the neural systems mediating experience we are necessarily speaking of memory.  While there is much debate ongoing in the study of memory in psychology, anthropology, and the elsewhere, we would like to argue that it is possible to distinguish between at least five different types of memory (see Fiske, n.d; Garro, 2001; Hutchins, 1995; Tulving, 1983).  These include: (1) semantic memory; (2) episodic memory; (3) procedural memory; (4) external memory; and (5) autobiographical memory. These various forms of memory can be briefly defined as follows: semantic memory encodes knowledge about self and world in the form of propositional representations and statements –– James’’s (1890) ““knowledge about””, Ryle’’s (1949) ““knowledge that;”” episodic memory encodes the phenomenal, imagistic, and emotional entailments of personally experienced events; procedural memory encodes embodied and practical knowledge about self and world in the form of non-representational patterns of action and motility –– Ryle’’s (1949) ““knowledge how;”” external memory both extends mental mnemonic processes to the culturally shaped world of material objects and tools that often serve to mediate human experience and accounts for how it is possible for memory to be guided by the intentionality of other minds in the context of social interaction; and finally, autobiographical memory seems to draw from each of these various types of memory in order to form a narrative structure that organizes and gives personal and cultural meaning to an individual’’s lived experience (see Throop 2003a).  
	For instance, when we are informed about the current state of affairs in the Middle East, we acquire information that articulates with each of these types of memory.  There is semantic information encoded in propositions about the geography of the region and the history of its political relationships, there is episodic information of the experience of sitting in the room watching or listening to the news report -- including our emotional reactions to the words we are hearing and/or the images we are seeing on the screen,.  As Throop (2003a:136) has argued elsewhere, ““Indeed, episodic memory is not itself a monolithic category tied exclusively to the imagistic, sensory or phenomenal re-experiencing of events. In contrast, it seems that the episodic recall of a particular event may often be tied to the re-living of the emotional responses linked to the event without necessarily accessing the perceptual and sensory content also associated with that particular event at the time the experience was first encoded.   In this sense, I believe that it might be fruitful to postulate an affective form of episodic memory that is capable of being encoded and retrieved somewhat independently from the recalled perceptual and/or sensory content. Here it might be useful to distinguish between ““affective”” and ““imagistic”” variants of episodic memory to account for this mental capacity to dissociate emotional response from perceptual and sensory imagery in the re-experiencing of previous occurrences.  In other words, while ““affective”” and ““imagistic”” episodic memories can be construed as part and parcel of the episodic memory system, they may also indeed reflect somewhat independent sub-systems or varieties of episodic memory. Of course an individual may also have access to the propositional description or narration of a past experience through semantic and autobiographical memory with little or no episodic content of either the affective or imagistic variety.””
 there is procedural information that is grounded in our habitual body posture while sitting in our favorite chair and our knowledge of how to operate the remote control or the radio dial, there is perhaps external information encoded when the TV program is recorded on a VCR or when we reflect upon the situation in our personal diary later that night, and there is autobiographical information in as much as this experience is narratively situated in the context of our life history, as we later recall the event in question as ““what I was doing when all hell broke loose in the Middle East.”” 
	With these distinctions in hand it is easy to see how various theoretical approaches in anthropology have differentially drawn upon each of these memory systems in their attempts to account for the acquisition, transmission, and production of cultural forms.  For instance, where cognitive anthropology has traditionally relied upon a model of culture predicated upon the functioning of semantic memory (see D’’Andrade 1995b), anthropologists drawing from practice theory (see Bourdieu 1977) and theories of situated cognition (see Hutchins 1995) have attempted to offer a corrective to this perspective by relying upon those cultural forms that are encoded in procedural and external memory systems.  Given our definition above, we argue that the patterned alterations in neurophysiological structures that arise in face of information, what is ““in-formed,”” is precisely these various types of memory.  Moreover, given that these varieties of memory range from cognitive (semantic) to phenomenal/imagistic (episodic) to extra-somatic (external), we find that there is much merit in working toward a view culture as information in the sense that we have outlined above, a sense that allows for an exchange between the domains of individual experience, culture, and extramental reality. 
Extramental Reality from Fisher Information
	By speaking of extramental reality we are in effect embracing the commonsense understanding that the world consists of both the phenomenal world as given to the senses and the real world that exists independent of our senses (see Throop and Laughlin n.d.).  Extramental reality both transcends our subjective experience and is accessible to our senses and responsive to our actions.  Reality presents to our experience in both its obduracy and its affordancy, and its nature effectively serves to limit the range of possible experiences.   We are speaking in the most general terms of all that is real, including the state of our own being, as it is apart from our knowledge or perception.  This commonsense view implies that there are objects and events in reality that we cannot know (Laughlin and Throop 2001, Throop and Laughlin 2002).  To this end, extramental reality can be thought to consist of information that is either ““denied”” us due to: (1) the inherent limitations of the structure of our sense organs and nervous system, (2) the ““blinders”” imposed upon the individual experiencer by their society and culture, or (3) the limitations set by the state of the technical means available to the experiencer.  This view conforms nicely to what Edmund Husserl characterized as the ““objective pole”” of experience.  According to Husserlian phenomenology, experience is structured according to both subjective and objective elements (see Berger 1999, Idhe 1977), where the ““objective”” elements of experience are those that can be grasped by any given experiencer regardless of cultural, historical, or social position.  While there are certainly many  ways that extramental realty can be grasped by any one individual experiencer, the ““objective”” or obdurate-affordant quality of the extramentally given in experience serves to set a definite lon the kinds of experiences that any individual can have.  Of course it is also true that in the case of the perception of external objects, individuals can shift from perceptual (both in the introspective and extrospective senses) to strictly imagining modalities and as such be relatively unencumbered by the impediment of the extramentally given..  It is important to recall that extramental reality is not limited to ““externally”” given percepts for it is also the case that aspects of ““internal”” reality (i.e., the structure of the nervous system) are also ““extramental”” in the sense given in this paper.  Indeed, when we speak of structures of consciousness which place important constraints upon the structures of experience (see for instance Husserl’’s [1964] discussion of the protentional and retentional structure of time consciousness), we are referring directly to aspects of the extra-mental nature of this internal reality.
	That said, it is important to note that in introducing the concept of extramental reality we do not wish to fall into the long standing philosophical trap of postulating a necessary, insurmountable gap between our conscious experience of the world as given and the world-in-itself (see Throop and Laughlin n.d.); a gap that is perhaps most famously recognized in philosophy in the context of Berkeley and Locke’’s debate over the distinction between primary and secondary qualities..
  According to Locke (1979[1689]), ““primary qualities”” are those qualities or powers adhering in objects that produce phenomenologically accessible ideas and sensations that reflect the ““actual”” properties of the object qua object (e.g. extension, solidity, motion, rest, shape, size etc.).  In contrast, ““secondary qualities”” are those qualities or powers that produce phenomenologically accessible ideas and sensations that, while they are ascribed to the object, do not reflect the ““actual”” properties of the object qua object (e.g. color, taste, smell, heat, cold).  Locke argues that these ““secondary qualities”” are causally produced by the action and interaction of the ““primary qualities”” adhering in a given object.  Locke’’s distinction between ““primary”” and ““secondary”” qualities therefore establishes a logical ““gap”” between those ideas impressed upon the mind that serve to represent any given ““material object”” and the indirectly perceived mind-independent ““material”” that supposedly underlies and gives rise to those impressions.  

	In his famous defense of his doctrine of immaterialism, Bishop Berkeley is highly critical of Locke on this accord.  Indeed, in contrast to this perspective, Berkeley asserts that the ““sensible objects”” we perceive are not ““representations”” of imperceptible material objects composed of ““primary qualities,”” but, are directly perceived collections of mind-dependent ideas.  In other words, Berkeley wanted to advance a ““non-representational”” understanding of the perception of ““things”” which corresponds to a ““commonsense”” rendering of reality as consisting precisely of those qualities and sensations that are immediately perceived through our various sensory modalities (1988 [1710]).  Specifically in an attempt to refute Locke’’s distinction between ““primary”” and ““secondary qualities,”” Berkeley  argues that the ““ideas we have of these [secondary qualities] they [Locke] acknowledge not to be the resemblances of anything existing without the mind or unperceived; but they will have our ideas of the primary qualities to be patterns or images of things which exist without the mind, in an unthinking substance which they call matter.   By matter therefore we are to understand an inert, senseless substance, in which extension, figure, and motion, do actually subsist.  But it is evident from what we have already shown, that extension, figure and motion are only ideas existing in the mind, and that an idea can be like nothing but another idea, and that consequently neither they nor their archetypes can exist in an unperceiving substance.  Hence it is plain, that the very notion of what is called matter or corporeal substance, involves a contradiction in it”” (1988 [1710]:56 section 9).  Indeed, as Berkeley asserts, ““when we do the utmost to conceive the existence of external bodies, we are all the while only contemplating our own ideas.  But the mind taking no notice of itself, is deluded to think it can and does conceive bodies existing unthought of or without mind”” (1988 [1710]: 61 section 23).  Following Husserl (and to some extent Berkeley), we argue that extramental reality is not necessarily an absolutely mind-independent ““material”” or ““stuff”” forever beyond our experience.  Instead, our knowledge of reality is importantly based upon the interpenetration of percept and object, what Husserl described as the potential for a partial confluence between noesis (acts of consciousness), noemata (contents of consciousness), and hyletic data (information derived from extramental reality, aspects of which become the objects of our intentional acts)..As Hintikka argues, ““It is important to realize what is involved in the Husserlian quest of the immediately given and why it cannot be accommodated by any dichotomy between our consciousness (prominently including its intentional acts) and the intended objects.  The idea that something about the actual world is immediately given to me implies that any such sharp dichotomy has to break down.  What is immediately given to me will then at the same time be part of the mind-independent reality and an element of my consciousness.  There has to be an actual interface or overlap or my consciousness and realty.  This is the basic reason why any sharp contrast between the realm of noemata and the world of mind-independent realities ultimately has to be loosened up in Husserl”” (1995:82).  ““According to Husserl, there is an actual interface of my consciousness and reality, that reality in fact impinges directly on my consciousness”” (Hintikka 1995:83).  Of course, our lot as humans is to be perpetually limited by the partial, fragmentary, and perspectival state of our knowledge of the world, and as such, what we might term a horizon of ignorance perpetually ensures the ““non-completeness”” of correspondences between our systems of knowledge and the realities towards which they intend (Ricoeur 1991:269).
	So far as modern science is able to discern, extramental reality is structured at every level of systemic organization from the largest known ““objects,”” the galactic clusters, to the smallest known objects, the photons.  There are now physicists who are suggesting that even the vast, perhaps infinite sea of quantum energy in which all detectable objects in the universe are embedded (the so-called vacuum fluctuations or zero point energies) is itself structured (Charlie ref???).  The organizational properties of reality, and all real things, constitute the information available to systems within reality.  In other words, these properties constitute J relative to any system within reality that adapts by modelling the organizational properties of its environment.  Organic systems that move about within their environment would often seem to adapt by developing an internal system of knowledge, a ““cognitive map.””  These are sentient beings who have specialized senses designed over the course of evolution to detect patterns afforded by the organizational properties of reality.  Such patterns constitute I relative to the entire, transcendental field of J.  Depending upon how the sensory systems of an organism are designed, certain patterns will be detectable and the rest will not be detectable.  This selectivity of the organs of pattern recognition define the limits of obduracy and affordance within the cognitive map of the organism –– the organism specific I relative to J.  Knowing extramental reality is thus a kind of negotiation between the pattern detecting and acting organism and the structure of reality within its purview..  Those readers familiar with biogenetic structural theory will perhaps recognize that we have defined the relationship between the cognized environment and the operational environment (see Laughlin, McManus and d’’Aquili 1990:82-90).  When an organizational property of reality becomes detectable to an organism through evolution or some other modification, we may say that reality has now afforded the organism information that it previously ““withheld.””  When information becomes afforded to the organism, then the organism’’s innate trueing mechanisms come into play, and actions in the world based upon models of that information constitute tests of I against J.
CONCLUSION: EXPERIENCE, REALITY AND CULTURE
	The fundamental error perpetuated by the culturological account of ““culture”” is the divorcement and alienation of human experience from biophysical reality.  The irony, as we have shown, is that Adolph Bastian and others in the early days of anthropology had initially set the discipline on the right path.  It was only later that the path toward a mature science of humanity became distorted for various political and cultural reasons too complex to go into here (see Stocking 1974).  As a consequence, the emergence of a mature science of anthropology has long been delayed.  Moreover, as the neurosciences become ever more sophisticated, and our understanding of how the brain mediates consciousness, experience and memory becomes clearer and more detailed, the adherence to a strictly culturological (poststucturalist, postmodernist, so forth) view of the human condition becomes ever more embarrassing within the halls of science.
	As anthropologists we need to understand that human beings are but one type of cognizing organism.  As such, our adaptation operates at times in somewhat similar ways as for other creatures, especially our fellow primates and other big brained social mammals such as elephants, dolphins and wolves.  There are two qualities that influence our patterns of adaptation most dramatically: (1) We are one of the many species of animals that have evolved to rely heavily upon social adaptation strategies (Wilson 1975, 1998) and we are thus born with brains that are interested in the social dimension of existence and action (e.g., language, social interactions, preparedness for enculturation, etc.), and (2) our brains have evolved (have encephalized) to such an extent that our culture information pool dominates our perceptual, cognitive and action strategies relative to the world (Jerison 1973, 1985).  It is tempting to say that for human beings, culture mediates the relationship between experience and reality; and this is certainly true.  But one could as easily make the argument that experience mediates between culture and reality.  However, the danger inhering in the latter is to become ensnared in the fallacy of misplaced concreteness –– treating culture as some sort of ““superorganic”” entity independent of human biology and even individual psychology.  
	The perspective advocated here is grounded in experience, and from the view of Fisher information, the only reality to culture, apart from various material products of social action (i.e., buildings, tools, artifacts, pathways, symbolic texts, etc.) is information contained within the memory processes of people’’s brains, information that patterns the adaptational interaction of each individual with his/her local environment and other members of the group.  Culture is thus a shorthand way of referring to the availability and sharing of information, which includes, as we have said above, the literal in-forming of our fellow group members’’ brains.  It is more empirically accurate, then, to say that the social group with its institutional ways of knowing and doing operates to condition the experience of its members.
	It is in the conditioning of individual member’’s experiences that the real adaptive power of culture is manifest, for many institutions and systems of knowledge within the culture pool operate both to true and to distort the interpretive processes operating in experience.  Trueing in this respect is both an empirical and a social process.  Trueing tends to bring interpretation in line with the group’’s collective standpoint on things, but also in line with ““tried and true”” values and techniques for exploiting what the world affords in the way of resources.  We as parents try to teach our children the dangers of open flames, electric outlets, swimming pools, and busy streets so that they do not have to face these hazards unprepared.  This is enculturation at its most basic –– patterning the lifeworld of the young. 
	Yet in another sense, culture may also be considered a system of bondage –– bondage in the sense of being enslaved by an uncritical acceptance of the received view propagated within one’’s group’’s information pool.  People in all societies seem to be torn by an essential tension between expending effort for truth, and expending effort for meaning.  As we have said, the process of in-forming the brain is a trophic activity.  In-forming requires energy and effort on the part of the organism, for in-forming entails nothing less than changing the structure of the body..  There are classic experiments with kittens in neuropsychology that have shown that animals (including humans) must actively explore the environment with the body in order to optimize learning (e.g., Wurtz et al. 1982).  With human beings, being social primates, the effort expended during enculturation is split between empirical explorations of the world and self, and the conservation of meaning within the group’’s information pool.  When you ask people from diverse cultures how they know what is true, they will almost always include two factors: (1) A statement about the world is true because I experienced it to be so, or because someone I know experienced it to be so, and I believe them, and (2) It is true because it is in accordance with how I have been taught to understand things (say, as described or explained in the canon of my group’’s sacred stories).  Scientists often trap themselves because they not only wish to understand the phenomena they are studying, but they also adhere to a set of pet theories with which they identify.  In philosophy this distinction is reflected in the two most common views on what truth means –– the correspondence theory of truth (a statement is true if it corresponds to the facts), and the coherence theory of truth (a statement is considered true if it is coherent with a body of knowledge).   
	Not all societies recognize the same modes of knowing, nor credence the same domains of information.  Thus, all societies are biassed in one way or another with respect to how they enculturate their young, and how the people grow up knowing themselves and their environment.  As we have seen, an individual’’s acceptance of information potentially afforded by reality may be acknowledged or blocked, largely depending upon the individual’’s early conditioning.  Culture may act at the same time to both facilitate adaptation, and effectively put blinders on people.  Nowhere is this more salient for Euroamerican anthropologists than in their engagement with so called parapsychological or ““mystical”” phenomena.  Many other cultures acknowledge information about the world and about themselves acquired in alternative states of consciousness (or ASC; see Tart 1975; Zinberg 1977; Laughlin, McManus and d’’Aquili 1990; Cardena, Lynn and Krippner 2000).  During the latter 1960s, Erika Bourguignon (1973, Bourguignon and Evascu 1977), an anthropologist at Ohio State University, completed a number of holocultural studies of ASC using samples of cultures drawn from George Peter Murdock’’s Ethnographic Atlas (1967).  In these studies she found that roughly 90% of the 488 societies sampled exhibit institutionalized techniques for evoking trance states of various kinds.  In virtually all of these cases, alternative states of consciousness were considered by peoples to be both positive and sacred in nature.   These data are so impressive that it has lead scholars to suggest that our species seems to have an inherent drive to alter its state of consciousness in often extraordinary ways (see e.g., Young and Goulet 1994).  Elsewhere, we have argued that the near universal penchant for ritually evoked ASC is an inherent mechanism for trueing a culture’’s information pool (I) relative to J (Laughlin and Throop n.d.).  
	On a scale of values running from extremely mystical-spiritual societies to extremely materialist societies, Euroamerican cultures tend to lie toward the materialist pole (Sorokin 1957, 1962).  Among other things, this means they tend to value relations with the material world, and devalue or ignore the ““spiritual”” world.  They also tend to overvalue rational-linguistic thought and devalue intuition, introspection and wisdom.  For instance, the Western model of causation recognizes both forward causation (A causes B when A comes before B in time) and local causation (A causes B causes C where there is a clear physical mechanism for transmission of force between A,B and C), and tends to reject the notions of causation-at-a-distance (A causes B where no apparent physical mechanism intervenes between A and B) and backwards causation (A causes B where B comes before A in time) –– this, despite ample scientific evidence that the latter two phenomena are actual..  See Jahn and Dunne (1987) for consciousness-matter interaction at a distance and backwards in time; Targ and Puthoff (1977) and Puthoff, Targ and May (1981) on experimental remote viewing which implies causation-at-a-distance; Radin (1997) on an evaluation of the robust state of these elements of phenomena in research in parapsychology; Forman (1998) on mystical ways of knowing.  
	Scientists are now paying more attention to these ““anomalous””(but anomalous only from a particular cultural view) phenomena and have begun to model the biophysical processes underlying them.  Some researchers have suggested that the human brain may interact directly with reality at the cellular-quantum level.  In other words, the human brain may operate both at a somatosensory level and at a quantum level, and derive and contribute information through both modes (see Laughlin 1996 for a review of this research).  As we have suggested elsewhere (Laughlin and Throop 2001), most of the world’’s cultural cosmologies would seem to acknowledge these two modes of knowing, and as a consequence participate in enculturating people to know by way of these different modes –– in other words, prepare people to acknowledge and interpret information derived by way of these modes.  However the biophysical research on ““quantum computation”” transpires in the future, it does indicate a shift in science toward acknowledging that there exist natural domains of information processing that the dominant North American cultural values do not reflect.  Thus, the role of culture in conditioning and mediating the any particular I relative to J must be considered as crucial.  Moreover, any scientific approach maximizing I relative to J must in a very real sense transcend cultural blinders, and the most effective means of doing that is to include ethnopsychological data within the scope of inquiry –– that is, include an understanding of the full range of modes of knowing and interpreting found cross-culturally.  Such a broadening of perspective, we have argued above, necessitates the inclusion of a full-blown cultural neurophenomenology.
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