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ABSTRACT
There now exists ample evidence from various quarters that the perceptual/cognitive competence of the pre- and perinatal human being is significantly greater than was once thought.  The author reviews some of the evidence of this emerging picture of early competence and discusses its importance both as evidence of the biogenetic structural concept of "neurognosis," and for a theory of enculturation.  To this end he draws upon the literature of pre- and perinatal psychology, especially that of developmental neuropsychology, psychobiology and social psychophysiology.  He concludes by suggesting some of the implications of these data for a theory of enculturation.[key words: brain and culture, enculturation, neural development, pre- and perinatal psychology, innate knowledge, infancy, fetal experience]
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	The literature in pre- and perinatal psychology (including aspects of cognitive psychology, developmental psychology, developmental neuropsychology, psychobiology, social psychobiology and clinical psychology) now provides ample evidence that the perceptual and cognitiveWe use the term "cognitive" in the broadest sense to mean any neurophysiological operation involved in knowing.  This contrasts with the more narrow sense of computational or propositional modes of knowing as used by some cognitive scientists. competence of the fetus and infant is significantly greater than was once thought.  This evidence suggests that neurocognitive development in the pre- and perinatal human being produces structures that make the world of experience "already there" for the advanced fetus, neonate and infant.  For instance, objects, relations between objects, faces and speech sounds appear to be already meaningful to the neonate (see below).  This conclusion has major implications for ethnographic research and ethnological theories of enculturation.  It is the purpose of this paper to review some of this evidence and to point out some of the ethnographic and ethnological implications.  
	Because the review portion of the paper will cover a wide spectrum of research and findings, treatment of any particular aspect of development will be unfortunately superficial.  For instance, some of the findings mentioned here are in fact controversial in the literature.  Furthermore, as the methods vary widely within the different approaches -- ranging from clinical records to animal research, from ethnographic fieldwork to double-blind experimentation, from neuroanatomical dissection to electrophysiological recording -- space does not allow us to discuss the pros and cons of the methods used to generate these data.  Rather, we have cast our net widely in the field of pre- and perinatal psychological information and are relying upon building a general picture of the evidence relevant to the issue of enculturation.  Beyond this, we leave it to the reader to follow-up methodological and theoretical points of interest and controversy.
	The discussion will be presented within the framework of biogenetic structural theory, because current findings in pre- and perinatal psychological research tend to confirm a central tenet of that theory -- a pivotal concept termed neurognosis, or neurognostic structure (see d'Aquili, Laughlin and McManus 1979: 8, Laughlin and d'Aquili 1974: Chapter 5, Laughlin, McManus and d'Aquili 1990: Chapter 2).Biogenetic structuralism is an interdisciplinary approach to the study of cross-culturally universal regularities of behavior, symbolism, consciousness and cognition that combines evolutionary biology and the neurosciences with phenomenology and the social sciences (Laughlin and d'Aquili 1974, d'Aquili, Laughlin and McManus 1979, Laughlin and Brady 1978, Rubinstein, Laughlin and McManus 1984, Laughlin, McManus and d'Aquili 1990).    According to the theory, a principal function of the human nervous system is the construction of a system of models of the world.  These models develop from rudimentary neural structures produced in the course of neurogenesis, mostly (but not entirely) during gestation and early infancy.  These initial models of the world are largely predetermined in organization by the genotype and function as nascent knowledge about the world (hence, "neuro-gnosis," or knowledge inherent in the nascent structure of a neural system; e.g., knowledge about faces, speech sounds, objects, movement, etc.).  It is neurognosis that mediates the "already there" world of experience for the human fetus, and that later operates as a preadaptation (what Chisholm and Heath 1987:61-62 call a "facultative adaptation") for the detection and interpretation of patterned energies encountered after birth and later in life.
	When the notion of neurognosis was initially formulated in the early 1970's, there were relatively scant direct data to offer as examples of these models and their development.  But times have changed, and there now exists ample evidence from various quarters that tends to confirm the existence and importance of neurognosis, and for the very early interaction between the neurognostic models and the world.  It is therefore timely to introduce the notion of neurognosis into a revised consideration of the nature of enculturation.  
	We do not mean to imply that the fetus, or even the neonate is learning "culture" in the normal sense of that term; i.e., customs, roles, behaviors, attitudes, norms, ritual procedures, semantic fields, etc.  Rather, it seems important to focus on the capabilities of the pre- and perinatal human being which establish anlagen (i.e., affective/arousal biases, perceptual/cognitive foundations, precursors, requisite initial structures, learning tendencies, aspects of temperament, etc.) upon which the development of "enculturation" (in the old sense of the term) is grounded (see Piaget 1971, 1985, Oyama 1985:4).  But in order to turn thinking in this direction, we must drop any dualistic (i.e., "nature" vs. "nurture") notions of learning before and after the transmission of culture.  It is our view that the neurognostically rich experience and development of the pre- and perinatal human being produce transformations in neurophysiological structures that in turn form the earliest roots of enculturation (Laughlin 1990).  Early experience and development lay the foundations for the later learning we usually associate with the idea of "culture."  And insofar as a society conditions the environment of the pre- and perinatal human being in such a way as to bias early experience and development, it is reasonable to suggest that the application of a new sense of the term "enculturation" is appropriate.
PRE- AND PERINATAL COMPETENCE
	It now seems probable that a kind of consciousnessWe are aware of the difficulties in defining the concept of "consciousness" (see Laughlin, McManus and d'Aquili 1990:76-82, also Kagan 1989 on this issue).  The term is highly subjective, and the problem is to relate subjective reports of the experience of consciousness to objective knowledge about the structure of the brain.  We use the concept of consciousness in a phenomenological sense.  Consciousness means that there is a subject and that subject is aware of experience (see Dilthey 1976).  Biogenetic structuralism holds that consciousness is subserved by a neurognostically structured "conscious network" of the brain. is present in the prenatal child at least as soon as a functioning neural substrate for experience is in place; "substrate" being defined here as the cortical and subcortical structures requisite to the occurrence of perception, which includes at least simple intentionality (i.e., attention, cathecting energy to an object), constitution of sensory objects, neurognosis, and learning (defined here as development of neurognostic structures in interaction with the world).  Although adult consciousness is certainly more complex than that of the prenatal child and is probably largely cortical in organization (Doty 1975: 797-798), this does not mean that the prenatal child need be wholly "cortical" to experience, to be conscious, or to learn.  Rather, it means that as soon as a presiding, intentional, cybernetically active neural network is present in the developing nervous system, the child may be said to be experiencing.It used to be thought that these neural structures did not begin to function until their axons has been coated with myelin (a fatty sheath that is wrapped around some axons as a kind of insulation; e.g., Langworthy 1933).  It is now known that myelin has the effect of modifying the speed of transmission of signals in cells that are already functioning (Larroche 1966: 273, Bekoff and Fox 1972, Yakovlev and Lecour 1967).  Myelinization usually proceeds from the most archaic parts of the nervous system through the most recent, thus reflecting in ontogenesis the stages of evolution of the nervous system in phylogenesis (Larroche 1966).  The incorporation of cortical processing into the neural systems mediating experience would appear to emerge sometime during the last trimester of gestation.
	It is critical to understand that the consciousness of a human being develops.  Consciousness does not magically come into existence from nowhere at some point in life and remain fixed in its qualities and its organization thereafter.  Rather, the extent and range of functions comprising consciousness at any particular point in its maturation will be determined in large part by the organization of the individual's nervous system and its cognized environment.In many of our writings we call the substrate of consciousness (at whatever stage of development) an individual's conscious network and the world of lived experience constituted by the conscious network an individual's cognized environment (Laughlin, McManus and d'Aquili 1990).  We have argued in numerous writings that conscious network and the cognized environment develop in interaction between the system of initial, genetically predisposed neurognostic models and the operational environment.  
Our notion of cognized environment is similar in some respects to the phenomenological concept of the "lifeworld" (Schutz and Luckman 1973, Husserl 1970), and differs only in that our concept implies a world of experience produced by neurobiological networks of the brain.  We originally borrowed the terms "cognized" and "operational environments" from Rappaport (1968), but have substantially altered their meaning within biogenetic structural theory (see d'Aquili, Laughlin and McManus 1979: 12ff, Laughlin and Brady 1978: 6ff, Rubinstein, Laughlin and McManus 1984: 21ff, and Laughlin, McManus and d'Aquili 1990: Chapter 3).  For one thing, Rappaport does not imply as we do a neurocognitive substrate to the cognized environment.  For another thing, Rappaport equates the operational environment with that described by science, whereas we treat scientific descriptions as cognized environments.  And this development, particularly during gestation, is in part determined by the genotype (Imbert in Mehler and Fox 1985) and unfolds in intimate interaction with the operational environment -- that is, with the actual nature of the individual organism and its world.I presume (in the company of Ashby 1960, Piaget 1971, Varela 1979, Brazelton and Als 1979, Brazelton and Yogman 1986, and Purves 1988) that the human fetus and infant is an active, autonomous, adapting, self-regulating, and self-constructing organism.    The process of development of the nervous system, and its conscious network, tends toward greater differentiation of structure and function, and a greater hierarchy of control functions (Powers 1973, Gottlieb 1983: 6, Piaget 1985, Laughlin, McManus and d'Aquili 1990:Chap. 9).A bias that has long hampered our understanding of pre- and perinatal consciousness and cognitive competence is that neural structures must in some sense be complete in their development before they are able to function.  This view has increasingly come into question (see Gottlieb 1976b, Klosovskii 1963, Klopf 1982: 6) as theorists realize that nerve cells are not sort of organic microchips that remain static until they are "wired-up" to networks, but rather are living, functioning organisms in their own right.  A more realistic view is that the body of a pre- and perinatal child is comprised of hundreds of trillions of cells of many thousands of types and of every conceivable description.  The child is in fact a community of cells; a community of discrete organisms that are, themselves, made up of various parts like membranes, mitochondria, organelles, and nuclei (Varela 1979, Laughlin, McManus and d'Aquili 1990).  The nervous system is an organ or sub-community within the greater community of cells.  Each of the nervous system's 1012 neurons is a goal seeking unit that becomes more and more involved in a hierarchy of nested networks (Powers 1973, Klopf 1982: 13, Varela 1979, Glassman and Wimsatt 1984).  The nervous system is the organ of the body that specializes in the purposeful regulation of vital functions, tracking events in the world of phenomenal experience that it, itself, constitutes, and organizes the myriad systems of the body into adaptively appropriate entrainments.  And most importantly for our current purposes, the nervous system constructs a cognized environment within the context of which discrete events are cognitively evaluated (Granit 1977).  And the immature nervous system during the early months of prenatal life "comprises a roughed-in structure whose levels and subsystems are poised for coding of certain categories.  The subsystems are neither wholly flexible nor wholly predestined players in a ballistic ontogenesis" (Glassman and Wimsatt (1984).  The vast majority of cells comprising neural models are those that communicate only with other cells within close proximity ("local circuits;" see Uttley 1966, Rakic 1976).  Of course, development of the organization of consciousness continues for years after birth;  e.g., development of the prefrontal areas of the cortex mediating the "higher cognitive functions," is not mature until the later teens or older (Becker, Isaac and Hynd 1987).

The Prenatal Child.
	The available data indicate that the cognized environment of the prenatal child is indeed one of rich sensory experience (Bornstein in Mehler and Fox 1985), and that it is behaviorally very active, at least by the beginning of the second trimester.
This does not mean that the consciousness of the prenatal human being is the same experientially or structurally as that of an adult, or even that of a postnatal child.  It is not, nor could it be, for the component systems of the network of cells producing consciousness are maturing at a rapid rate, especially during the second and third trimester of prenatal life and the first six months or so after birth.  There are also considerable individual differences in the rate of development.  
	Table 1 presents a summary of some of what we know about the course of prenatal physiological and psychological development.Although, as Aslin (in Mehler and Fox 1985: 157) notes, it is difficult to establish "the relative contribution of genetic and experiential factors to the ontogeny of individual members" of our species, it seems probable that consciousness and learning begin at some point in early gestation and develop rapidly and in tandem with the genetic factors controlling ontogenesis throughout the prenatal and perinatal period (Gottlieb 1983: 5).  Given the confines of our present knowledge, it is pointless to try to establish the exact stage at which the prenatal child is conscious, for different investigators have different conceptions of what constitutes "consciousness" and thus much intersubjective disagreement.  

Furthermore, the data pertaining to when various functions arise in the course of prenatal development are often spotty or inconclusive.  Anthropologists should be wary of considering any point of initial development of a function as fixed, for the tendency has been for the age of emergence of any particular function to be pushed back to earlier stages as new and more sensitive techniques of observation and experimentation are acquired.  Also, it would be well to keep in mind three other factors when evaluating these data: (1) the almost inevitably ethnocentricity of these studies; the subjects are usually Euroamerican in origin, (2) many of whom have undergone hospital births and obstetrical procedures, and (3) the experimental research upon which conclusions are based frequently do not reflect the "real life," naturalistic situations so valued by ethnology (see also Murray and Trevarthen 1985: 180, Edgerton 1974).  This summary is uncomfortably sparse and although the rate of development of the brain, both within the human species and across primate species, is known to be quite uniform (see Dobbing and Sands 1973, Sacher 1982), the phase of gestation during which any particular function first begins to actually manifest itself is often uncertain.  However, the summary will give the reader a quick sense of the course of prenatal neurobiological and psychological development.

Table 1

A rough summary of the landmarks of neurophysiological and psychological development during human prenatal life by approximate month and week of gestation.  Sources of data: Verny (1982), Chamberlain (1983), Larroche (1966), Walton in Stave (1978), Rosen and Galaburda in Mehler and Fox (1985), Busnel and Granier-Deferre (1983), Hollander (1979), Balashavo (1963), Klosovskii (1963), Parmelee and Sigman (1983), Spreen et al. (1984), Kjellmer (1981), DeCasper and Fifer (1980), Moore (1982), Barrett (1982), articles in Gootman (1986).



 Month  Week  What Is Known About Brain and Consciousness:



   0      0	-Conception.
          1	-Blastocyst implanted in the uterine wall.
          2	-Ectoderm forms from which the nervous system will differentiate; beginning of "embryo" stage.
          3	-Nervous system begins to form; neural groove and tube, then optic vesicles and auditory placode present; acoustic ganglia appear; formation of cortical plate where cells of cortex produced.
          4	-Neuroectoderm complete and begins differentiation into neural tissue; spinal cord, rhombencephalon, mesencephalon, diencephalon and telencephalon are all evident; rapid growth of the brain; heart begins to beat; autonomic nervous system (ANS) begins to form (cells migrate from neural crest to form sympathetic ganglia and trunk, cells from brain stem and spinal cord form parasympathetic nerves, including cranial nerves III, VII, IV and X); olfactory placodes arise.
   1
          5	-Blood vessels begin to penetrate neural tissue; optic vesicle appears; cerebral vesicles distinct; ear begins to form; cerebral hemispheres begin to bulge.
          6	-Primordium of cerebellum; cochlea appear; hypothalamus differentiates within diencephalon; nerve plexuses present; sympathetic ganglia forming segmental masses.
          7	-First contralateral head flexion; telencephalon transforms to the cerebral hemispheres; basal ganglia appear; first commissure fibres form (anterior and hippocampal commissures); middle ear ossicles appear; sympathetic chains of the ANS more developed; nerve fibers invade optic stalk; eyelids forming.
          8	-Sub-cortical synapses; cerebral cortex begins to obtain typical cells; movement of head, arms and trunk easily; rudimentary beginnings of most bodily organs apparent; taste buds apparent; end of "embryo" stage and beginning of "fetal" stage; fetus looks more "human."
   2      9	-Vestibular system immature, but operating; fully functioning kidneys secreting urea and uric acid into amniotic fluid; visual system, esp. the retina, develops rapidly between 2nd and 4th months; sensory nerves have developed and now contact the skin; face has human appearance.
         10	-Main parts of the brain differentiated; corpus callosum incomplete; cortex individualized within the mantle, but only four layers; lower visual pathway in place; adrenal medulla and the paraganglia of the ANS differentiated; spinal cord attains definitive internal structure.
         11
         12	-Fetus clearly moving - grasping, sucking, squinting; increased heart rate in response to touch by amniocentesis needle; swallowing and tongue movements; anterior corpus callosum forms; all parts of brain (except sulci) present by 12th week; first evidence of adrenal medulla chromaffin cells; neuroglial cells begin to differentiate.
   3     13	-Primary cortical sulci begin to appear; formation of major nuclear groups of the limbic system between 3rd and 4th months; hypothalamic-pituitary-adrenal axis active.
         14	-Taste apparatus in place.
         15	-Corpus callosum complete; functional retinae; mothers first detect signs of life between 15 and 20 weeks.
         16	-Frowning, grimacing; squinting if eyelids touched; beginning of cortical cell migration; cerebral hemispheres conceal much of the brain.
         17
   4    
         18	-Gag reflex; hippocampus begins to differentiate.
         19	-Cortical layers begin to form; different cortical functional areas may be distinguished; primitive body language indicating aversion to noxious stimuli (e.g., amniocentesis needle, ultrasound).
         20	-Cortical dendritic branching and synapsing begins; hair cells in organ of Corti develop; produces catecholamines (related to ANS functioning) in increasing amounts from before now to end of gestation.
         21	-Audible crying.
   5     22	-Sensitive to touch as any 1 year old; aversive reactions to cold water injected into mother's stomach; myelinization begins; associative learning demonstrated (music w/relaxation) for fetuses between 22 and 36 weeks.
         23
         24	-Main mass of cortical cells in place and major convolutions form (frontal lobes poorly developed); hearing structures all in place; listening constantly, but immaturely, and keyed to mother's heartbeat; pupillary response.
         25	-Moves in rhythm to orchestra drum; vestibular system fully mature.
   6     26	-Six layers of cortex evident by this time, and different areas clearly distinguishable by type of cells and cell layers; no more cortical cells will be produced; premature infant can survive because lungs can breathe on their own, capable of directing rhythmic breathing and regulating body temperature; memories from roughly 6 months on; discriminates mother's attitudes and feelings and reacts to them; eyelids can open and retinal fovea begin to form.


         27	-Limited dendritic branching on pyramidal cells in visual cortex.
         28	-Primary sulci deeper and better defined and secondary sulci begin to appear; neural circuits nearly as complex as a newborn; possible awareness (?).
         29	-Asymmetries in cortex first visible.
         30	-Myelinization of cerebellum begins.
   7   
         31    
         32	-EEG data showing all primary and secondary cortical association areas working; EEG's become distinct for sleep and wake; REM sleep apparent; clear evidence of visual attention.
         33
         34	-Habituation demonstrated in fetuses; active visual attention reported; significant dendritic branching of both pyramidal and stellate cells in visual cortex.
   8     35	-Cortical cells same as full term, but with less dendritic branching; evidence of visual recognition memory.
         36	
         37
         38
   9     39+	-Full term; auditory system reasonably mature; stories read to baby in utero recognized after birth.
 


	Encapsulating a bit, among the various sensory systems of the human nervous system, the somatosensory system (mediating tactile sense) begins to develop first, followed in turn by the vestibular (position in space), the auditory and finally the visual systems.  All of these systems become functional during gestation (Gottlieb 1971, 1976b).  Furthermore, the cerebral cortex is in place and functioning before birth, providing the substrate for many of the precocious perceptual/cognitive functions now being documented for the neonate (see Visser et al. 1985, Weiskrantz 1988: 69-70, Kagan 1984:31-50). 
	Of special interest to anthropologists is the development of the prefrontal cortex.  Anatomically, this area is intimately connected to subcortical limbic and autonomic structures (mediating motivation and emotion), brain stem reticular activating systems (mediating arousal), posterior sensory and association cortex (producing sensory phenomena), and the frontal and cerebellar motor areas (controlling behavior).  Prefrontal cortex is known to service intentionality, modulate affect and behavior, constitute temporal relations and plan goal-directed cognitive and motor activity (Fuster 1980, Stuss and Benson 1986, Laughlin 1988).  
	Unfortunately, our understanding of the functions and development of the prefrontal lobes is far from complete, and the developmental neuropsychology required to clear the picture has only just begun to emerge (Fuster 1980, Stuss and Benson 1986).  It is instructive, however, that just as with other cognitive functions of the nervous system, the age at which prefrontal synaptic development and rudimentary functioning is considered to begin is being moved back into early infancy, and some authorities would go so far as to say near birth (Diamond 1988, Welsh and Pennington 1988).  And it is becoming apparent that different components of the prefrontal complex of functional areas mature at different rates (Nonneman et al. 1984).  It seems likely that some prefrontal functions actually begin to emerge in prenatal life, perhaps beginning with the selective augmentation of sensory input from competing modalities, a function of attention known to operate in all sensory modalities (Robinson and Petersen 1986).  Moreover, it is entirely possible that rudimentary intentional functions are mediated during part of the gestation period by the dorsal-medial nucleus of the thalamus, the most phylogenetically recent area of the thalamus, and an area with intimate reciprocal interconnections with the prefrontal cortex (Stuss and Benson 1986).
	LEARNING AND THE ENVIRONMENT OF THE WOMB
	The universality of sequencing and emergence of cognitive and perceptual functions in prenatal life are due mainly to two factors: (1) the brains of all people seem to develop anatomically in a relatively invariant manner during pre- and early perinatal life (Sacher 1982, Turkewitz and Kenny 1982, Larroche 1966, Glassman and Wimsatt 1984), and (2) the womb provides a relatively similar environment for all humans.  But although the neurobiological development of the fetus is genetically regulated, it also appears that the influence of the environment upon the development of cognitive and perceptual structures begins at some point in prenatal life (see Gottlieb 1976b and Barrett 1981 for reviews), and accelerates throughout the pre- and perinatal period.  We now know that most of the activity of the sensory neural cells at every hierarchical level involves abstraction of patterns in the ever-changing perceptual field, and projection of these (as re-cognition) upon events occurring in the world (Hubel and Weisel 1962, E.J. Gibson 1969, J.J. Gibson 1979, Barlow and Mollon 1982, Imbert in Mehler and Fox 1985).  As Ashby (1960: Chapter 5) has noted, the adaptive functions of the brain produce a stability of structural boundaries and functional limits.
	Moreover, a range of environmental factors are known to influence the development of children in the womb -- mother's diet and fetal malnutrition, toxins in the environment, availability of oxygen, noise, mother's endocrinal, immunological and emotional states, mother's attitude toward pregnancy and birth, mother's movement, mother's tobacco, alcohol and drug consumption, and other stressors have an effect upon both the child's experience and its neural development (see Verny 1982, Sontag 1941, Schell 1981, Klosovskii 1963, Joffe 1969, 1978, Stave 1978, Maurer and Maurer 1988: 16-20, Dobbing 1974, Chisholm 1983: 135ff, Dhopeshwarkar 1983, Streissguth et al. 1989, Winick 1976, Elkington 1985, Stott 1971, 1973, Martin 1981, Lewin 1982).  	In addition there are some suggestive data from animal studies that indicate that the extent of enrichment or impoverishment of the maternal environment may have a determinant effect upon the complexity of dendritic branching of the fetal cortex, thus indicating in physiological terms the possibility of "intrauterine education" (M.C. Diamond 1988:91), a possibility acknowledged and even institutionalized in some cultures (e.g., Japan, see Nakae 1983; Mohave Indians, see Devereux 1964: 267; and Ashanti, see Hogan 1968).
	Fetuses may well become "sensitized" to the speech of their mothers and others while in the womb, and are quite capable of some types of associative learning by at least the fifth month of gestation (Busnel and Granier-Deferre 1983).  It is also significant that areas of the left hemisphere of the cortex associated with language processing are observed to be larger than homotopical areas of the right hemisphere as early as the 29th week of gestation (Rosen and Galaburda in Mehler and Fox 1985: 315), indicating that the neural substrate for the processing of speech and language may be present in utero.
Emotion
	Part of early learning involves establishing an emotional set relative to objects in the world, and to the world of phenomena as a whole.  Some theorists consider "emotion" to be a strictly cortical-level, cognitive interpretation of lower order processes (e.g., Maurer and Maurer 1988).  On the contrary, our view is that stress-related affective and arousal states mediated by discrete interconnections of hypothalamic, autonomic, adrenal medulla, brain stem reticular, limbic, and motor "fight and flight" systems that develop early in prenatal life may establish responses to recurrently stressful stimuli such as maternal anxiety and stress, noise and alarming speech sounds, noxious vibrations and movements (see relevant discussion by Gellhorn in Gellhorn 1968: 144ff; also McKinnon, Baum and Morokoff 1988, Levenson 1988, Hofer 1974, Brazelton and Yogman 1986:1, Chisholm and Heath 1987:55-61).  In other words, subcortical and peripheral nervous system orientations toward the world of experience may be established prenatally before the cortical processes involved in adult emotion have fully matured, and which come to establish a biased orientation, or characteristic "tuning" of cortical connections when they do mature.  It is now known that most, if not all of the basic human emotions are present and being expressed by the perinatal child just after birth (Campos et al. 1983).
	Studies of changes of heart rate, blood pressure and peripheral vasomotor tone suggest that the fetus and newborn are endowed with extremely reactive autonomic nervous systems that respond to a wide range of stimuli in the environment (Rogers and Richmond 1978, Hofer 1974), including their mother's ANS activity while still in the womb (Jost and Sontag 1944).  A number of theorists have held that a bivalent approach-with-interest/withdrawal-with-disgust emotional response to objects is present from birth and provides the initial motivation for exploration of the physical and social world (Schneirla 1959, Izard 1977, Fox 1985).
	It seems reasonable that one of the most important sets of associations being made during the pre- and perinatal period of growth and learning over which culture likely exercises significant influence is that developing between sensory experiences and affect/arousal -- in other words, between perceptions/cognitions about sensory objects and their interrelations on the one hand and autonomic/limbic activity on the other hand (see Campos and Barrett 1984).  Yet our understanding of this very crucial relationship is hampered to some extent by at least two factors, one methodological and the other theoretical.  The methodological problem has to do with the difficulty of directly measuring autonomic activity relative to sensory events in the human fetus.  It is difficult to design non-intrusive methods of measuring autonomic activity in any sophisticated way.  As a consequence, the data about the development of autonomic functioning during gestation is rudimentary at best.  Moreover, even when there are correlational data indicating an effect from mother to fetus, it is difficult to pinpoint the physiological mechanisms involved (but see Mednick et al. 1971).
	The theoretical hurdle is easier to circumvent.  The tendency has been to think of cognitive-perceptual structures as operating at a level above and somewhat removed from the more primitive and generalized limbic and autonomic systems mediating affect and arousal; again, a residue of inherent "nature" vs. "nurture" thinking in science.  Steps toward a more integrated view of energy allocation in the nervous system were taken years ago by W.R. Hess (see Hess 1964:34; Akert 1981:119-121) in his notion that the entire brain and endocrine system is a binary one comprised of ergotropic (adaptational) and trophotropic (vegetative and organizational) subsystems, each represented at every hierarchical level of neuroendocrinal and somatic organization.  Hess' model was explored and elaborated by Ernst Gellhorn and his associates (Gellhorn 1967, 1968, Gellhorn and Loofbourrow 1963) in the study of emotions.  Gellhorn was just extending the theory to a consideration of states of consciousness (Gellhorn and Kiely 1972), and was just beginning to generate some controversy (Mills and Campbell 1974), when he died (Kiely 1974).  A few researchers have since carried on where the Gellhorn group left off in the study of adult states of consciousness (see e.g., Davidson 1976, Lex 1979, Laughlin, McManus and d'Aquili 1990, Fischer 1971, 1986), but to our knowledge no one has explored the relevance of ergotropic-trophotropic balance, or "tuning" for an understanding of pre- and perinatal development.  A study of these relationships would be of immense value in constructing an integrated theory of the cultural influences upon the development of affect and arousal states in early life.  
	James Chisholm and his associates have made a significant start in this direction by studying cross-culturally the influence of maternal ANS activity on newborn and infant ANS activity (Chisholm 1981, 1983, Chisholm, Woodson and da Costa 1978, Chisholm and Heath 1987).  Chisholm (1983: 135ff) has reviewed the cross-cultural data showing a correlation between the elevated blood pressure on the part of pregnant women (as early as the second trimester), or women in labor, and the later high stress level (as indicated by irritability) on the part of their newborns (see also Barrett 1982: 279).  Moreover, Chisholm and Heath (1987:56-61) have reviewed the psychophysiological evidence indicating the long term effects of prenatal stress (see also Sameroff and Chandler 1975).  
	Of corollary interest, here is reason to believe that, as in rats, early infant stress may result in higher physical stature in human males cross-culturally (Landauer and Whiting 1964).  There is also the suggestion that extraordinary stressing may be incorporated within childhood initiation ceremonies to bring about culturally required transformations in autonomic and endocrinal balance or "tuning" (e.g., scarification, circumcision, torture, ordeal; Morinis 1985; Gellhorn and Kiely 1972, Lex 1979).
	Development is a complex process, of course, and the data for long-term psychological and cultural effects of intrauterine stress are frequently conflicting and confusing (see Kagan 1984:26-72, 1989:7, 95-100 for a critique of this issue).  But based on clinical data -- data that are often ignored by "hard science" experimentalist reviews of stress-related phenomena -- it seems likely that a long-term, often generalized stressful and emotional orientation may develop for some individuals while in the womb toward either specific aspects of experience (e.g., noise, maternal affect and psychopathology), or experience generally (say, due to chronic pain or toxicity; Chamberlain 1983, 1987, 1989, Grof 1976, 1979, 1985).  
Awareness
	It is extremely difficult to obtain direct evidence of attention or "awareness" in prenatal life, and yet it is possible to make grounded speculations about their origins.  For example, if one assumes a correlation between conjugate saccades (rapid scanning eye movements) and attention, this function is operating by at least the 28th week of gestation, and probably earlier.  And if one assumes that some form of awareness is requisite for memory (operating by at least the 25th week), then this would push the beginning of awareness back even further (e.g., Ploye 1973).  In any event, the child is exquisitely sensitive to its environment, and the range of visual, auditory, biochemical, emotional and somaesthetic stimuli arising in its cognized environment is remarkable (see Ploye 1973, Liley 1972, Schell 1981, Sontag 1941, Fries 1977).  
Learning and Birth
	Unless interrupted by cesarean section, birth is a tremendous event in the life of every person (Stave in Stave 1978).  Recent evidence has shown that there is a naturally enhanced sympathoadrenal activity that occurs in the fetus/neonate as a consequence of which adrenal catecholamines are released into the bloodstream during the birth process (Lagercrantz and Bistoletti 1973).  Sudden release of endorphins prior to birth may have a regulatory effect upon respiration after birth (Moss 1986), and may well be a factor in producing the experience had by the fetus/neonate during a "natural" birth.
	The suspicion in some quarters is that this enhanced excitation of the child's circulation, respiration and metabolism during birth helps the child to establish a normal somatic adaptation to its new circumstances, as well as to protect itself from potential hypoxia and hypercapnia during the actual birth (articles by Jones and by Silver and Edwards in Parvez and Parvez 1980).  And conservative interpretations of experimental research to the contrary (e.g., Maurer and Maurer 1988), there is considerable clinical (Chamberlain 1983, 1987, 1989, Verny 1982, 1987, Janov 1972, 1983, Laing 1982, Cheek 1974, Grof 1976, 1979, 1985, 1988), pediatric (Brazelton and Als 1979, Brazelton, Koslowski and Tronick 1977, Sanders-Phillips, Strauss and Gutberlet 1988, Blackbill et al. 1974, Rose 1981), and ethnographic (Neumann 1963, Eliade 1958, Trevathan 1987, Laughlin 1985, 1989) data to indicate that just how the culture patterns the birth process may leave lasting positive or negative, and even traumatic effects upon later psychological development.  We do know that newborns and early infants are capable of visual memories, and that such memories may be long-term and difficult to disrupt (Watson 1967, Fagan 1984c).  It seems likely that painful stimuli and negative emotions may be constellated around images of visual, auditory and tactile experiences to leave long-term memories of the birth experience -- producing in memory something on the order of Stanislav Grof's (1976) "COEX systems."
	A study by Niles Newton (1970) shows that there is a cross-cultural correlation between the psychological environment of birth and the ease and speed of birth.  Easier labors seem to be associated with acceptance of birth as natural and non-frightening, and with a comfortable and supportive social environment.  Newton tested this finding experimentally on mice and found the same association.  And, of course, cultural influences upon the birth process and the treatment of the neonate are found to vary enormously cross-culturally (Brazelton, Koslowski and Tronick 1977, Liedloff 1975, Trevathan 1987, Kay 1982, MacCormack 1982, Ford 1945, 1964, Eibl-Eibesfeldt 1983, Mead and Newton 1967, Jordan 1978), thus indicating an enormous range of possible birth experiences from the neonate's point of view.
	PERCEPTION AND LEARNING IN THE PERINATAL CHILD
	Interaction between the developing nervous system and the environment becomes even more important during postpartum development and with age.  The growth of the brain is rapid and dramatic during the first months of infancy.  The brain of the neonate at birth weighs roughly 300 to 350 grams and will reach 80% of its adult weight of 1250 to 1500 grams by the age of four years (Spreen et al. 1984: 29).  
	Virtually all of the neural cells that one will ever have in one's life are present by the seventh month of gestation.It is interesting that neurogenesis is prolonged in the hippocampus and continues well after birth.  This may be related to delayed development of the behavioral and memory functions of that area (Altman 1970, Altman, Brunner and Bayer 1973).  Most of the dramatic brain development during the last trimester of prenatal life, and during early postnatal life involves the growth of interconnections between neural cells, selection and elimination among these connections (Oppenheim and Haverkamp 1986, Changeux 1985 and in Mehler and Fox 1985, Purves 1988, Bronson 1982), growth of glial (support) cells (Bronson 1982), and myelinization of certain classes of fibers (Yakovlev and Lecours 1967).  The most intense phase of dendritic branching and synapse formation occurs after birth.  
	A cautionary note is worth interjecting here:  Much has been made in the past about the presumed greater plasticity of the infant brain compared with the adult brain (the so-called Kennard principle).  The implication of this rather "tabula rasa" view has been that the organization of the infant brain is so immature and malleable that functions can be readily spared and taken up by alternative tissues if damage is sustained.  There is now a growing body of data to suggest that the opposite situation may be the case, that under certain circumstances the infant brain may be more susceptible to disruption than the adult brain (see Will and Eclancher 1984).  Of related interest are data indicating that the neonatal and infant cortex is already thoroughly lateralized in its functions, even prior to language competence and fully developed handedness (Kinsbourne and Hiscock 1983).  This is not to say that flexibility does not exist in the very young nervous system.  It clearly does, if one is to take Edelman's (1987, 1989) group selection model, or Changeux's (1985) selectivity model as accurate pictures of early neurogenesis.  Plasticity may be most usefully conceived as degrees of freedom of structural transformation constrained by the neurognosis of the particular tissues involved.
	Table 2 presents a summary of some of what is known about perinatal development to the postpartum age of six months.

Table 2

A rough summary of the landmarks of neurophysiological and psychological development, with sources of data (all from human subjects), during human perinatal life by month of postpartum age.  



 Month  Week  What Is Known About Brain and Consciousness:

   0      0	-Birth is an intense experience of transformation (Stave in Stave 1978); bonding with mother before and just after birth (Sugarman 1977, Chamberlain 1983: 17, Brazelton and Als 1979, Liedloff 1975, Ainsworth 1967, Ainsworth et al. 1972, Bowlby 1969, Eibl-Eibesfeldt 1983, Trevathan 1987); recognition of mother's voice demonstrated (Busnel and Granier-Deferre 1983, DeCasper and Fifer 1980); born with innate capacity for interpersonal communication (Trevarthen 1983b); foveal vision immature relative to peripheral vision (Banks and Salapatek 1983), but multimodal perceptual coordination in exploration of environment (Field 1987); able to discriminate and imitate facial expressions (Meltzoff and Moore 1983a, Field et al. 1982); facial expression of positive and aversive response to tastes (Steiner 1979); cerebral hemispheres anatomically asymmetrical (Witelson and Pallie 1973); behavioral and electrophysiological asymmetries (Turkewitz and Creighton 1975, Molfese 1977); slight right hand bias from birth in dextrals (Bates et al. 1986).
		1	-Recognize and prefer mother's smell (McFarlane 1975).
		2	-Recognize their mother's picking them up in the dark and silence (Widmer cited in Murray and Trevarthen 1985).
		3	-Typical adult pattern of lateral asymmetry for speech and nonspeech sounds present by 22 days, but possibly from birth (Entus 1977).
   1		4	-May be visually sensitive to kinetic flow-field information about impending collision with an object (Yonas and Granrud in Mehler and Fox 1985).
		5
		6	-Evidence of ability to perceive spatial structure of visual objects (may be present from birth; Cook 1987); sensitivity to complex nuances of communicative and emotional states in mother by this age or earlier (Murray and Trevarthen 1985).
		7
   2		8	-Evidence of phonetic discrimination (Busnel and Granier-Deferre 1983); evidence of bimanual haptic exploration of objects (Streri and Spelke 1988); great proliferation of cortical dendritic spines, many of which are later lost (Banks and Salapatek 1983: 453).
		9	-Emotional expression by facial expression, vocalization and gesture; intensely involved in interpersonal engagement (Trevarthen 1983b) involving "turn-taking" between mother and infant (Mayer and Tronick 1985).
	    10
         11
   3     12
         13	-Significant right hand bias established, stronger for symbolic, as opposed to nonsymbolic movements (Bates et al. 1986).
         14
         15
   4	    16	-Visual stereopsis and equalized optokinetic responses adult-like (Held in Mehler and Fox 1985); binocular summation of pupillary response (Birch and Held 1983); visual accommodation now more like adult (Haith 1980: 122); knowledge produced by bimanual haptic exploration is transferred cross-modally to vision (Streri and Spelke 1988).
         17
         18	-Size of visual objects remains constant with varied distance (Day 1987).
         19
   5     20	-Evidence of object permanence (Spelke and Kestenbaum 1986, Baillargeon, Spelke and Wasserman 1985).
         21
         22
         23	-Pictorial depth information (Yonas and Granrud in Mehler and Fox 1985)
   6     24




The Perinatal Sensorium.
	The perinatal sensory system is comprised of developing networks of interconnecting cells that have already begun to function in prenatal life as soon as they are in place.  At no time is the sensory system producing a chaos of random sensations as was once believed (and at least tacitly implied by some current writers; see Maurer and Maurer 1988: 51).  Rather, 
In recent years, it has become abundantly clear that William James' ...characterization of the world of the infant as a "blooming buzzing confusion" is simply wrong.  There is evidence that the infant's world is structured and that far from being overwhelmed by a barrage of stimulation which only slowly comes to be sorted out, the infant from his earliest days is quite properly characterized as competent and organized.  It is our contention that one of the major sources for this organization is the infant's limited sensory capacity.
					(Turkewitz and Kenny 1982: 362)
	This is a crucially important fact: most available evidence suggests that there exists no stage of development, prenatal or perinatal, in which the cognized environment of the child is in chaos.  It is ordered from first to last (e.g., see Blakemore 1974 on the development of the visual system).  Sensory organization emerges during development mediating an ever ordered, yet ever more complex and more flexible field of perception.  And as the sensorium develops, particularly at the subcortical levels, well before higher cortical functions, the order inherent in primitive perception is ontogenetically the primary order in human experience.  In other words, the primacy of the order of perception in consciousness holds not only for adult experience (as Merleau-Ponty 1964, 1968 repeatedly emphasized), but for ontogenesis as well (see Laughlin 1985).  Moreover, it is now clear that there is continuity in the development of cognitive functions operating upon sensory objects from at least birth onward (Bornstein and Sigman 1986, Fagan 1984c).
Vision
	The visual system of the infant, although it is the last to begin developing in the womb, is nonetheless fairly precocious at birth (Haith 1980).  The infant soon after birth is found to have a fully functioning pupillary response over a wide range of light intensities, if somewhat nearsighted by adult standards.  The infant can scan (with both eyes in sync, but with immature convergence) the visual field in moderate illumination and in the dark, will fixate upon objects of interest (particularly the edges of things), inspect them avidly, and follow their movements.  Objects are cognized by the detection of invariant features, including movement (Burnham 1987).  They have both foveal and peripheral vision, saccadic movements, and the internal visual pathways and cortical association areas requisite to learning.  Haith (1980: 119) suggests that "the newborn's visual activity can be understood in terms of a system that serves to keep visual cortical-firing rate at a high level."  In other words, the newborn is already prepared to explore its environment, and detect, explore and model objects and relations found there.  In fact, some researchers go so far as to suggest that object perception develops early and that the infant at, or near birth is perceiving the world out of a single mechanism, an already mature "object concept" (Streri and Spelke 1988) from which it explores the surfaces and movements of objects in its environment.  
	The infant appears to require several months before it is capable of fully binocular experience and extraction of information (Imbert in Mehler and Fox 1985), well coordinated selectivity and attention control (Braddick and Atkinson 1988), and the kind of memory processing characteristic of later infancy (Olson and Strauss 1984).  However, within a couple of months after birth at the latest, the infant is perceiving objects that extend behind other objects, and by five months can perceive them as continuing to exist when lost to view (Kellman and Spelke 1983, Baillargeon, Spelke and Wasserman 1985, Spelke and Kestenbaum 1986).  From at least the time of birth, infants are thought to discriminate colors and sounds on the basis of perceptual categories mediated by innate neural structures maturing during gestation (Wilson in Harnad 1987). 
The Other Senses
	The perinatal cognized environment is also rich in gustatory, auditory  and tactile sensations, as well as somaesthetic sensations of intrinsically initiated movements (see Ganchrow, Steiner and Daher 1983, Steiner 1979, Barlow and Mollon 1982, Busnel and Granier-Deferre 1983).  Of particular importance to anthropologists is the infant's interest in, and ability to discriminate speech sounds in a manner similar to that of adults (Eimas and Corbit 1973, Cutting and Eimas 1975, Eimas in Mehler and Fox 1985, Eimas, Miller and Jusczyk in Harnad 1987, Jusczyk in Mehler and Fox 1985, Aslin, Pisoni and Jusczyk 1983).  The newborn's cerebral hemispheres are distinctly anatomically asymmetrical (Witelson and Pallie 1973) and Molfese (1978) has presented electrophysiological data showing that left hemisphere response to speech sounds is greater than for non-speech sounds.  Newborns have been shown to prefer speech sounds to sounds made by non-human objects, and female voices to male voices (Eisenberg 1975), and to extract information about emotional expression from intonation (Trevarthen 1983a).
Abstract Perceptual/Cognitive Associations
	Although their functioning seems primitive, the infant between birth and about four months of age is nonetheless equipped with the perceptual structures in place to apprehend substantial, physical objects, their unities, their boundaries, their constituent parts and their continuity during displacement (Spelke 1988a, 1988b, and in Mehler and Fox 1985).  Some researchers have suggested that perhaps by late intrauterine life, by birth, or certainly by four months of age the child is equipped with innate higher perceptual and cognitive structures that anticipate a three dimensional and temporal/causal world that becomes fulfilled and refined in actual perceptual experience as it arises in the sensory system (see Gibson 1969, Treiber and Wilcox 1980, Bower 1974, Bower and Wishart 1979, Meltzoff and Borton 1979, Antell and Keating 1983, Banks 1988, Spelke 1988b, Leslie 1988, Gottlieb 1976a). And this fulfilment may include a fundamental evaluation of the object as being positive or negative, pleasurable or displeasurable (Lipsett 1979, Steiner 1979).
	Developing perceptual structures project redundancy upon the perceptual field; that is, the experience of most of the perceptual field is of recognition and a corresponding lack of novelty.  We know that neonates and infants are conscious of and learn from perceptual novelty in their environment (Rovee-Collier and Lipsitt 1982, Sameroff and Cavanaugh 1979).  Individual differences in attention to novel, as opposed to previously experienced visual objects, as well as other attention-related factors, have been found among infants, and these have been shown to be predictive to psychometric intelligence later in childhood (Fagan 1984a, 1984b, 1984c, Fagan et al. 1986, Lewis, Jaskir and Enright 1986, Hollenbeck et al. 1986, Rose, Feldman and Wallace 1988, Colombo, Mitchell and Horowitz 1988).  Joseph Fagan has hypothesized that this continuity of intelligent processing may be mediated by "a small set of processes for knowledge acquisition that are innate, that underlie g, and that provide the basis for continuity in intellectual functioning during development" (1984c:21).  The intelligent neonate and infant seem to be curious about their world and especially about novelty; this despite the well known altriciality of their behavior (Zelazo 1979, Moss et al. 1988, Trevathan 1990).  Long-term memory of visual objects is present at birth and increases dramatically during the first weeks after birth; e.g., recognition of faces, visual patterns, objects and speech sounds (Ungerer, Brody and Zelazo 1978, Fagan 1984c).
	Associations are not merely limited to single sensory modalities, for infants are quite capable of multimodal perceptual associations (Dodd 1979, Spelke 1979, Kuhl and Meltzoff 1988) and synaesthesia ("seeing" sounds, "hearing" colors, etc.; Lewkowicz and Turkewitz 1980).  This supramodality of perceptual categories and associations is just as one would expect if higher, more abstract perceptual structures are indeed in place by birth.  And as the nervous system, even during prenatal life, is developing in intimate dialogue with the external environment, the question of the role of culture in influencing the development of these perceptual and cognitive structures is clearly indicated (see Bornstein in Mehler and Fox 1985).
The Social Cognized Environment of the Perinatal Child
	The preparedness of the neonatal perceptual/cognitive system for learning is not limited to physical objects and relations in the environment.  The infant is inherently and actively social in its activities, and participates fully in socially related learning (Papousek and Papousek 1982).  Humanity is a social primate, and the early development of a human being must always be considered within its social context.  The fetus/infant is socially dependent, while at the same time being an autonomous, self-regulating organism.  The infant exercises its precocity within the social constraints imposed by parents, siblings and other caregivers.  
	It is no surprise, therefore, that a major mechanism of social learning for the infant is imitation.  This is learning about social interaction by doing and the structures for inculcating perceived gestures and facial expressions may prove to be present at birth (Meltzoff and Moore 1977, 1983a, 1983b).  As Meltzoff and Moore (in Mehler and Fox 1985: 140) note, imitation is ubiquitous to human learning cross-culturally.  Research on this capacity of neonates is just beginning and conclusions should be treated as tentative (Over 1987).  
	However tentative, the research results thus far (see Meltzoff 1985) do support the notion that the newborn human being is neurocognitively active and aware, and prepared to recognize significant social events in the environment.  Moreover, the newborn and infant is able to learn appropriate responses in relation to rewards via something like a "contingency analysis" (Watson 1967).  In phenomenological terms, not only is the primacy of perception the rule for neonates in ordering the physical cognized environment (a la Maurice Merleau-Ponty 1964), it is also the rule in ordering the social cognized environment (a la Alfred Schutz and Thomas Luckmann 1973).  That is, not only is the world of physical objects neurognostically "already there" to the neonatal perception at, or before birth, so too is the world of socially significant objects and interactions -- objects that include speech sounds or vocal vibrations, interactive gestures, emotional expressions and faces, and especially the face, gestures, emotional expressions, smell, physical touch, breasts and voice or vocal vibrations of its mother (Field 1985, Murray and Trevarthen 1985, Butterworth and Grover 1988).  
	And these socially relevant objects receive characteristic bivalent emotional responses by the infant (Schneirla 1959, Lipsitt 1979, Bowlby 1969, 1972, Ainsworth 1967, 1979, Ainsworth, Bell and Stayton 1972) possibly indicating an innate proclivity to seek out social interaction, and avoid separation, isolation and potentially dangerous strangers.  Various evidence suggests that "seriously deviant patterns of childrearing" (Lamb et al. 1985:272) such as parental abuse and neglect may produce profound and potentially long-term negative effects upon personality organization, affective orientation and patterns of adaptation (various references in Murray and Trevarthen 1985: 192; also Ali and Lowry 1981).  Caution needs to be exercised when considering attachment, however, because detailed conclusions about exactly what interactions between the infant and its caregivers produce what variations in bonding behavior are not yet possible due to methodological problems (see Myers 1987 and Lamb et al. 1985 for methodological critiques of attachment theory).  Moreover, it seems evolutionarily reasonable that the drive to bond is ecologically plastic to some extent (Lamb et al. 1985:274, Tronick, Morelli and Winn 1987).  
	The inborn proclivity for social interaction is, as we have seen, reflected in the infant's preparation to explore and produce speech sounds.  It was until recently thought that older infants passively receive language enculturation and that their early babbling is meaningless and bears no relation to the later development of "real" speech.  This view has currently been reversed (at least in developmental psycholinguistics) and the best recent evidence indicates that infant vocalization and babbling are constituted by both genetically endowed and culturally labile features, and that they are a consequence of both an active intent on the part of the infant to communicate on the one hand, and the willingness of adults to interpret their vocalizations and behavior as meaningful and to engage in dialogue with them on the other hand (Waterson and Snow 1978, Bullowa 1979, Murray and Trevarthen 1986).  Oller et al. (1976) have shown that some of the phonetic content of babbling exhibits similar preferences to that found in later child speech, depending upon the language spoken.  De Boysson-Bardies, Sagart and Durand (1984) partially confirm this finding by showing that adult speakers of different languages can accurately distinguish the recorded babbling of infants raised in their particular language group by recognizing certain metaphonological characteristics.  
	Furthermore, the form and content of adult babytalk has been shown to be determined by cultural attitudes and relations operating elsewhere in the culture (Blount 1972, in Snow and Ferguson 1977: 301, Goldman 1987), and to involve simplification and reduction of form (Ferguson in Snow and Ferguson 1977, Papousek, Papousek and Bornstein 1985).  The data on many societies show that the mother is not the sole linguistic influence on the infant, influence coming frequently from an extended group of siblings and other kin (Blount in Snow and Ferguson 1977: 299).
	NEUROGNOSIS AND ENCULTURATION
	Summarizing from the wealth of data now being accumulated about early human neurocognitive development, the pre- and perinatal brain appears to be neurognostically prepared to carry out a program of self-regulated development which involves active exploration of the operational environment that: (1) is capable of seeking out, examining and learning about physical objects, (2) may be capable of constructing memories about life in the womb, about birth and about events occurring in postnatal life (this is sofar hard to verify apart from clinical evidence), (3) is neurognostically predisposed to be interested in faces and speech sounds, (4) is inherently social in its synchronized interactions and communications with caregivers,But see Myers (1987) on the question of whether there exists a sensitive period during the puerperium during which mother-infant bonding occurs. (5) is capable of constructing supramodal models of physical and social objects, (6) probably (although as yet hard to be sure) is engrossed much of the time in a symbolically rich dream-state cognized environment,It is, of course, very difficult to know what a sleeping baby is experiencing.  We know that the baby's brain is very active during sleep, and that it is in REM sleep most of the time.  My suspicion has been for a long time that the younger the child (fetus/newborn), the more archetypal the dream symbolism is likely to be, and the older the child (from later infancy on), the more memories of events in the external operational environment will influence dream symbolism.  There exist very little data on the matter so far. and (7) is cognitively and perceptually precocious relative to its behavioral altriciality (see Trevathan 1987, n.d., Fagan 1984b, 1986).  
	None of this should be surprising to those who understand that much of what has made the evolution of the human brain so distinctive has been the emergence of precisely those areas of neural tissue subserving the construction of a cognized environment (see Sarnat and Netsky 1974, Jerison 1973, Laughlin and d'Aquili 1974, Laughlin, McManus and d'Aquili 1990).  The cognized environment is essentially a system of neural structures that models the world and portrays that modelled world before itself in experience.  Neural models, being made of living cells, always develop under the constraints imposed by fundamental and essential neurognostic principles.  Of course, the adaptive advantage of the cognized environment is to be found in its structural flexibility which allows, within these neurognostic constraints, an enormous range of organizations to selectively stabilize relative to a remarkable variety of operational environments (Piaget 1971, 1985, Waddington 1957, Changeux 1985, Edelman 1987, 1989, Chisholm 1983, Gottlieb 1976a, 1976b, Bateson 1976, Simon 1981, Kagan 1989).  
	However, because anthropologists are typically uninformed from either the neurosciences or the various fields of pre- and perinatal psychology, all of these considerations raise a serious set of questions for ethnology:  Does enculturation -- i.e., how new and traditional skills and ideas are learned by individuals during the course of life (Herskovits 1948: 37-45) -- begin earlier in life than was previously thought?  Are the roots of enculturation to be found in development-environment relations during pre- and perinatal life?  Does culture actually begin to have an influence upon the child while it is still in the womb, and does this influence accelerate during the first months after birth?  These questions are difficult, if not impossible to answer by reference solely to ethnology, for it is precisely the pre- and perinatal period of life for which traditional ethnological theory has had little interest and for which ethnography has produced scant direct data (see Trevathan 1987, Laughlin 1989, Chisholm 1983, Chisholm and Heath 1987).  
	Indeed, part of the problem may be found in the connotation of the term "enculturation" itself, for it generally implies the transmission of totally learned patterns of cognition and behavior associated with "nurture" (e.g., social roles, speech patterns, behavioral skills, patterns of thought, etc.) structured at a level far exceeding the capacity of a pre- and perinatal human being (who is associated with "nature;" see Piaget 1971, Oyama 1985, Varela 1979, Laughlin and d'Aquili 1974).  The usually tacit presumption in applying the term is that "enculturation" (i.e., "nurture") begins later in childhood when culturally particular "child-rearing practices" (e.g., toilet training, weaning, parent-child separation, etc.) come into play.  
	As a consequence of the "nature/nurture" dichotomy inherent in ethnological thinking, there are a number of theoretical and methodological problems that have hampered the production of ethnological theory and ethnographic data about early enculturation (see Laughlin 1990 for a discussion of these).  For example, no clear understanding exists in ethnology about the relations between culture ("nurture") and neurological development ("nature;" see also Super 1987).  Indeed, classical thinking in anthropology excluded the development of the brain altogether in favor of the passive transmission of traits from adults to children.  But most of the simple relations once thought by psychological anthropologists (see Whiting and Child 1953) to exist between discrete childrearing practices (e.g., bowel training, weaning, parent-offspring sleeping arrangements, etc.) and later personality traits have failed to be confirmed (see Shweder 1979).  It is an encouraging sign that some more recent theories conceive of human pre- and perinatal life as a period of autonomous adaptation which will manifest a normal developmental path in interaction with the environment, except under the most severe conditions (see Sameroff and Chandler 1975, Chisholm and Heath 1987, Tronick, Morelli and Winn 1987).
	Suffice it to say, as ethnology becomes more interested in the cultural influences upon pre- and perinatal life, and as methods and insights open up the processes of learning at earlier and earlier stages of infancy and gestation, the concept of enculturation will have to change.  Furthermore, something like the notion of neurognosis will have to be incorporated within the notion of enculturation in order to account for the roots of enculturation buried within innate patterns of neurophysiological structure, adaptation and development.  It is apparent from the kinds of data reviewed above, as well as from other data available from such disciplines as ethology and developmental neurobiology, that knowledge at the level of perception and cognition is already present as a product of the inherent organization of the nervous system.  The world of the fetus and neonate is "already there" in the sense that the world of perceptual experience (i.e., Husserl's "lifeworld") is a world (1) of bounded objects that can be recognized and differentiated into familiar and novel, (2) of socially significant objects and relations, (3) of motion and exploratory movement (however altricial), (4) of affective significance, (5) and probably of interesting and engaging dreams.  The world is "already there" precisely because it is constituted within a conscious network by neural structures initially conforming to a heavy genetic loading, and then rapidly and selectively developing (within neurognostic constraints) in intimate interaction with the world.  By implication, the earlier in life we examine the cognized environment, the more neurognostic we will discover to be its configuration.  Likewise, the later in life we examine the cognized environment, the more enculturated and individually diverse we will discover it to be.  Yet no matter how diverse the cognized environment appears to be, it is always possible to find the structural stamp of neurognosis in its organization and functioning (see Simon 1981).
	The picture of enculturation emerging from a consideration of this view of pre- and perinatal psychology is one that can no longer conform to the common notion of a pre-cultural, tabula rasa-like and passive infant mind being somehow actively impressed by culture.  Rather the picture becomes one of a developmentally autonomous, neurognostically precocious cognized environment in active and adaptive interaction with its operational environment, an interaction that produces developmental transformations in the structures mediating neurognosis and models that become ever more adaptively isomorphic with events in the operational environment.
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