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Introduction                      

The concept of umwelt was introduced by J. von Uexkull in 1909 (Uexkull, 1909). In later years Uexkull changed his mind about umwelt: he tended to equate umwelt with Innenwelt, but some later he divorced the two again (Uexkull, Kriszat, 1934). 

The notion of umwelt was proposed by Uexkull within the framework of a virtually positivist study of specific characters in living beings’ life world. But in this paper we use it in an absolutely non-positivist sense and spirit, the letter of Uexkull being obeyed. This could be shocking for experts in Uexkull. Anyhow, the notion of umwelt is one of few properly biocentric notions (Chebanov, 1988). 

As for the human umwelt, it practically coincides with that E. Husserl called life world - Lebenswelt (Husserl, 1954). Also, umwelt is close to chronotop in the sense of Alexey Alexeyevich Ukhtomsky
; the difference is that Ukhtomsky puts space and time first, while Uexkull counts them among other characteristics of umwelt. 

In recent years, in connection with birth of biosemiotics, Uexkull’s concept is attracting many scholars (see this Issue). In the Author’s opinion, however, the works of Uexkull are out of direct relation to biosemiotics. 

The fact is that the biosemiotic treatment of umwelt is based on the presumption that along with umwelt another world exists and we apperceive it as physical one. If this physical world and the world of organism are connected, then preconditions arise to speak about the phenomenon of semiosis. But if we do not presume any other world but umwelt, then there are no two planes of existence and the situation of semiosis does not exist (Chebanov, 1998b).  

Another matter that situations may occur when a living being is circumstanced to act in two umwelts and begins to relate the two. Then on the basis of projecting of one umwelt onto another, the analogues 
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of semiotic situations arise. But there is absolutely no reason to simply state that the notion itself of umwelt contains an analogue of semiosis in the sense of bilateralist concept of semiotic means.

Umwelt and organism boundaries

A living organism is interrelated with its environment, which is not a set of disconnectedly acting factors, but organized in a certain manner, the organization not being identical to that which is called physical world (though not excluding it). This statement can be illustrated as follows.

1. Abiogenic regularities (say physical or chemical laws) allow far from any combinations of abiogenic factors on the earth’s
 surface. Living organisms interact with those discrete complexes of conditions, and often one factor beyond life makes the whole complex beyond life. For example, under earth’s customary temperatures and pressures water cannot exist in all three aggregate states. So there are no organisms adapted to the triplet point of water. Old-World arrowhead (Sagittaria sagittifolia) has its leaves adapted to water and those adapted to air, but no leaves adapted to critical state of water or to ice. One of scientific explanations of the Flood is that all the earth’s waters happened at the triplet point. 

2. Environmental factors can be actively “ignored” by organisms. For example, in bacterial nutrition there exists such a phenomenon as bitrophism. It consists in the following.

Some bacteria can assimilate both glucose and fructose. They first consume glucose, then fructose. If a culture adapted to glucose finds itself in the milieu with high concentration of fructose, nothing happens with the culture. But if the milieu is out of glucose and the bacteria switched to fructose at the same concentration as before, the bacteria risk to experience osmotic shock. Thus, so long as the milieu had glucose, the bacteria “ignored” the positive chemical fact of high concentration of fructose.   

3. An organism can actively modify its milieu. Such coarse manifestations of it as feathers, hair, mucous sheaths change the milieu apparently. In this context the problem what is the boundary between organism and milieu becomes even more difficult, as the said formations push the boundary some distance apart from properly living parts of the body. And such formations make new problems for the investigator, who needs to delimit a body’s spatial boundaries (this problem is even more difficult in case of colonial organisms).  

4. The idea itself of an organism’s boundary as a closed envelope contracts to the conception of organism as an open thermodynamic 
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system: such an envelope necessarily does not exist where organism and its milieu exchange substances. 

These circumstances suggest that organisms exist in a special world, which could be called “Umwelt” after Uexkull, umwelt being not a common German word, but a term to be transliterated in different languages. 

Umwelt as a category of general morphology                                   
Uexkull’s idea of Umwelt and its developments have been more accepted in psychology (including zoopsychology), not in biology proper. To some degree, the view of umwelt of taxon, population or individual has been allowed. Thus, it is allowed to speak about the umwelt of e.g. mice, dragon-flies, mushrooms, a population or a part of population or even of an individual umwelt and to try umwelt reconstruction. Uexkull himself in his later papers developed fine methods of such reconstructions (see e.g. Uexkull, Kriszat, 1934).

Taxon-specificity of umwelt suggests that the category of umwelt is a category of general typology (taken as the unity of morphology and taxonomy). And yes, the category of umwelt has quite certain status in general morphology (Chebanov, 1984).

In general morphology, form is a collection of distinctions of an individual, including living beings. The unity of such distinctions comes from existence of semantic invariant (in the sense of Roman Jakobson – Jakobson, 1960) immanent to each form. By its nature form is unseen, not given in observation and only intelligible. Form becomes visible in its material manifestations - figures, which are describable in quantitative invariants, conventional in mathematics. Enlogy is an aspect of form, a collection of the distinctions (not only figures, but also figures) given to interacting partner in the form of the individual (Chebanov, 1995). So enlogy mediates form and figure. Thus enlogy turns out an aspect of organism’s form determined both by the form of an organism and the form of that does not belong to the organism, only surrounds and interacts with it. 

Organism: body and umwelt

All the above said, we can understand a living being’s organism as a unity of its body and umwelt. But umwelt is not passive and inert to the body; it is a result of organism’s activity.

Then it may be stated that the volume of a body as an organism’s figure is always definite and finite, while on umwelt’s volume is infinite
.
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By reasoning this way we can come to very important opposition, which has been suggesting in biology since late 19th century: an organism’s body as corpuscle and an umwelt as wave of its action (analog of corpuscular-wave dualism in physics - see other communications by the author: Chebanov 1977, 1998a). Accordingly, organism as a whole will be the unity of corpuscular body and wave umwelt. 

In terms of a functional approach, an organism’s body can be defined as the area of mostly the organism’s actions and its umwelt as the superposition of the organism’s waves of action (its body excluded). Such definitions show that the relations between an organism’s body and its waves of action are reflective.

This reflectivity can be seen on different levels: organelles, cells, organs and systems, organisms, synusia, biocenoses, biotas, and so on. Then in this way we can introduce a biomorphic notion of extremality of milieu.

Umwelt and extremality

In development of the above-introduced notions, we can qualify today’s atmosphere of the Earth as the umwelt of the corresponding biota, the biosphere. Then we can also introduce biomorphic definition of extremality. Extremal conditions are such combinations of conditions, where umwelts and their characteristics turn correspondingly into physical space and parameters of this physical space. In the same way we can make a biospheric definition of extremality. This will be such a combination of parameters, where the unity of body and umwelt of the biosphere disappears and physical space appears.

It is very interesting from this point of new the notion of geomerid introduced by K.D.Starynkiewicz for geometric body of the biosphere (Beklemishev, 1970). This would be the body in the context under discussion, and the biosphere becomes geomerid’s umwelt.

Using the distinctions introduced, some other key problems of biology can be considered.

Unicellularity, multicellularity, coloniality

Having introduced the above distinctions, we can define four principal types of biological formations by combining existence / inexistence of corpuscular (contact) and wave (distant) interactions (Table 1).
Contact and wave interactions are characteristic of higher multicellular organisms: plants and animals. Both types of interaction are 
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Table 1. Principal types of biological formations

	Interactions
	Wave

	
	+
	-

	corpuscular
	+
	higher multicellular organisms

systems of organs 
	cenobias

	
	-
	populations of multicellular or unicellular organisms

apparatuses
	non-colonial unicellular organisms


also proper for systems of organs in an anatomical sense, that is when thought to have both morphological and functional unity (e.g. digestive and circulatory systems).

When wave interactions exist without contact (bodily) ones, then we have populations of multicellular or unicellular organisms. The latter can interact chemically or in other ways. In higher organisms, this will be apparatuses, as for example endocrine, the organs of which are not morphologically connected, only functionally. Another example is populations of a type of cells in liquid tissues (blood, lymph).

Inexistence of wave interactions also could be combined with existence / inexistence of contact interactions.

Contact interactions are characteristic for colonies of multi- and unicellular organisms. Unicellular colonies with only morphological contacts and supposedly no functional differentiation are specifically discriminated by morphologists as cenobias (e.g. cenobias of green algae from Protococcales).

Non-colonial unicellular organisms have neither wave nor contact interactions. 

Thus, the variety of morphological and functional organization of biological formations from the viewpoint of relative character of difference between bodily and distant interactions can be thought determined by relative not absolute differences, depending on what values of intercellular distances and relative forces of interaction to be deemed threshold.
Potential and actual interactions

The interactions of organisms can be divided into potential and actual ones.

Only potential actions can be made by an organism and should naturally be suggested to fade with distance from the organism’s body or the event. 
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In other words, if organisms get immediate contact, these interactions are certainly stronger than if mediated.

Actual interactions do not depend on how long is the string of mediators, but on availability of a competent partner.

Sometimes even very much mediated interactions turn out stronger than those with neighbors. Such situations demonstrate very non-trivial topological and metric relations in umwelt
. Projection of such particularities of umwelt onto physical world will generate in principle anisotropic multidimensional spaces.

Geometry of umwelt

Wide range of biophysical problems of umwelt can be discussed in terms of geodetic lines.

1. It is obvious that in case of tropism the movement in umwelt will follow geodetic lines. As the space of the movement is obviously anisotropic, projection of the trajectories onto Cartesian space will generate a variety of curves. For example, trajectories of movement of insects within a pheromone gradient field are geodetic, but can be projected onto Euclidean space as a curve. In the same way, if we suppose that the dog is primarily led by smell (a very probable supposition), its umwelt’s geodetic lines in Euclidean space will be curves determined by air flows. And it is only natural that in the dog’s world there could not be sharp angles, as there could not be corresponding geodetic lines (Fig.1). 

2. Ethological data demonstrate that moving away in Euclidean space can cause a motion in the space of states. For example, a hen running away from a cock may cause him even more excited. This example suggests that we deal with in principle non-Euclidean geometry and rather non-standard metrics. Thus kind of situation of the generation of non-trivial geometries is quite organic for organisms. 

3. These geometries may be not only non-Euclidean, but even non-Eudoxian. For example, biological membranes have pores, functional formations that appear where they are needed. For efficacy of description it seems expedient to presume membranes to be non-Eudoxian in principle.

Membranes geometry will be built quite differently. For example, its surface can be built by dragging two non-Eudoxian non-parallel curves. Then we can get a system of pores, which may appear at any point on membranes (which, as said above, is natural for biological membranes) 
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Figure 1. Geodetic lines around pond.

1 –  Geodetic line in Euclidean space.

2 –  Geodetic line in “pheromonic” space.

3 – Path - geodetic line for terrestrial  animals.

4 – Road - geodetic line in social space.

or on the skin. The texture of fiber weaving characteristic for many coats and cellular walls will also be modeled (Fig.2). 

In biomorphic geometries, the set of simple geometric forms will be different; these simple forms can be considered, for example, in two ways.

On the one hand, they can be interpreted (in the concept of d’Arcy Tompson, 1942) as resulted from deformation of Euclidean figures.

But we also can take a figure not strictly coinciding with Euclidean figures and call it a biological square, biological triangle, etc. Such an approach exists in biology, particularly in descriptive morphology in botany and zoology, where a set of peculiar simple forms may be introduced, which cannot be described by means of analytical geometry. For example, a biological triangle has no geometric angles, its corners being rounded. Such simple forms are very useful in describing leaves or fins. On the basis of simple biological forms a corresponding biological geometry can be built. 
 A.A.Lubischew went even further in this direction; he thought that we need introducing biological curves - biological parables, sinusoids, etc., and that real forms could be decomposed into combinations of these simple forms
.
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Figure2. Generation biomorphic surface by moving of two non-parallel non-Eudoxian lines.
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Umwelt and biological fields

Thus, an umwelt is an area around an organism’s body, some actions of the organism being manifested within this area and in a regular way changing with the position in respect with organism’s body. It is natural to describe such a situation in terms of fields, so we may say that umwelt is biological field (cf. Sheldrake, 1981).

Fields are commonly divided into fundamental and derivative. Following physical notions, biological fields are not fundamental. They are in the remote periphery of the extensional world picture and practically excluded from discussion.

The idea of field needed to describe umwelt also exists in an extensional world picture. But biological fields are reduced to concentration fields (or their gradients, when concentration changes are observed) of substances as mediators, hormones, pheromones, secondary metabolites, etc (Levich, 1983)

This situation gets us back to the beginning of discussion. Gradients of concentrations and fields of concentrations are today deemed to be the principal types of substrata serving for the communications studied by biosemiotics. Supposing extensional world picture is valid and accepting its physicalism (we consider the world a receptacle filled with Child’s gradients of concentrations), we get a physicalist semiotic model and can interpret umwelt in terms of semiotics. But this possibility exists only within the framework of physicalist extensional notion of umwelt of living being, including human umwelt. But even in this conceptual system the question about the existence of fundamental biological fields which are non-reduced to four types of fundamental physical fields is coming to light (Chebanov, 1999). 

A separate question should be raised that, along with biological, also psychical fields may exist and correspondingly need discrimination. Psychological fields are appropriate to higher animals and therefore never exist separately from biological fields. If the supposition of biological and psychological fields is valid, the two should differ at least in geometrodynamical effects.

Enlogical processuality

Sometimes the relationship between current state of parents and their descendant’s actions may be stronger than that between current and future state of the parents.

Therefore we have to discuss some special structures of such strings of events that are from general morphological point of view to be 
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considered as evolvents of enlogs. It is appropriate to call them enlogical processualities. Enlogical processualities are extensional analogs of time (Chebanov, 1995).

Geometries of enlogical processualities can be very non-trivial.

Let us suppose a spontaneous mutation. It does not manifest itself until transforms into homozygotic state in one of next generations. The homozygotic state discloses that in a preceding generation the mutation took place. So the point of mutation and the point of its manifestation are glued together with no genetic events in between (within given string of events, not in all). Such structure of enlogical processuality is non-Eudoxian in principle.

Considering actions in an enlogical processuality will reveal a shift of potential and actual actions: the maxima of the two fall into different loci of umwelt. 

Actions of organisms are distributed unevenly in an individual evolvent and in the succession of physiological states and in geological-scale evolution, etc. In this connection the need arises to describe in a way the dynamics of enlogical processuality. For this refrains in the sense of S.V. Meyen may be used (Chebanov, 1984,  Meyen, 1973, 1977).

Refrains are a repeating polymorphic sets reproduced in transferring from one individual to another, from one state of an individual to another, from one taxon’s average characteristics to another’s, from one part of an area to another, etc. A fragment of a refrain referred to standard individual may serve as a chronometer for enlogical processuality (cf. S.V.Meyen  in Povarennih and Onoprienko, 1982).

Comparing an individual’s actions with variability of the standard individual, i.e. chronometer, reveals an extremely uneven distribution of actions during day and night or during different seasons. Higher organisms demonstrate higher inequality in activity. And, for example, such intensive events, important for future generations, such as coitus are separated with long periods of rest. This latter situation in physical terms may be described as an analogue of energy indebtedness in time. 

Biophysics of Umwelt             

The umwelt’s properties connected to geometrodynamics should be the most obvious. And here lies the possibility to counter objections against existence of a special biological space and therefore of umwelts as such. In many studies of water animals’ biomechanics, mostly fishes, the geometry and morphology of actively swimming organisms are proved to be ideally adapted to their milieu’s physical parameters 
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and could be explained by abiogenic objects’ hydrodynamics (cf. Aleev, 1986). 

But the explanation can be different. An organism’s body can be seen as a special space, as a piece of space confined by the organism’s coat, then one can study the effects of geometrodynamics of the two spaces’ relative movement (including corresponding energetic effects).

Such an approach is possible also in physics, when dealing with geometrodynamics. But in physics it is not practical because of the necessity to analyze too many different geometrodynamical interactions and too big difficulty of integrating them into one picture and deriving universal conservation laws. But the idea of umwelt is based on the acceptance of the specificity of processes, while in physics the specificity is reduced to invariant. Processes will run differently for different species, types of biological organization, individuals, etc. Correspondingly geometrodynamical approach is here quite applicable, but yes, various conservation laws and other fundamental laws are in the periphery of consideration.

This approach creates the possibility of a new look to fundamental physical concepts, such as the relativity of rest and motion and their dependency on reference frame. This problem has different decisions in physics (mechanics) and in biology.

For example, any organism has its own structure of biorhythms and when removed from its proper place the organism suffers from mismatch of its rhythms with external processes. This allows us to discriminate between organism’s own and its milieu’s motion, as in the latter case the mismatch does not take place, if the biorhythms were tuned. From this arises the idea of absolute motion and rest in contrast with relativity of these states in mechanics. 

The proposed approach also allows us to consider an umwelt’s thermodynamics. This problem is of principal importance, as the basic principle of organism’s thermodynamics is that organisms live on the account of their milieu’s organization and dispose its disorder there. The picture we discuss here shows something quite different: an organism organizes umwelt, but on the basis of quite different principles, principles of non-physical world. This quite different organization was never studied as such, one exception being nonequilibrium thermodynamics. But nonequilibrium thermodynamics is also based on the logic of searching invariants, not on considering typological (and not including individual) features of organisms (Prigogine, Stengers, 1984). 

Paleothermometers is a good example. In designing them, we accept that sea organism assimilates and accumulates potassium and magnesium in proportions different from those in water. The proportions vary 
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with ambient temperature, so we can derive temperatures of ancient seas from potassium/magnesium ratio in the remnants.

But one could go a different way, accepting that all living organisms exist at the same biological temperature. Different physical temperatures correspond to the same biological temperature, which allows to equal different potassium/magnesium ratios. Then reversed calculations will allow us to learn how in the geological past physical temperatures changed in relation to biological. These values may be treated as extensional measures of difference between the biotas of different geological periods.

Biodevices

Within the framework of this proposed concept, it is possible to expand the physical ideology of a test body by discussing such a construct as test organism. In this way an idea could be developed of organoleptic tests, which are always specific, depending on individual and typological characteristics of the tester. By standardizing and calibrating organoleptic tests, one could make biodevices from duly calibrated organisms (Chebanov, 1988). 

Such devices will be biomorphic in the sense of possessing biomorphic internal resolving structures (see Chebanov, 1988), that is of perceiving differences according to the peculiarities of biological organization of the discriminator. It is natural to expect such devices to be taxon specific, typological and individual. Then the question arises of how we will relate different families of such biodevices and what configurations of different biodevices to use for the description of milieu.

Biocentric biotechnology in Umwelt

At last, in this way properly biocentric biotechnology could be developed. Such biotechnology should radically differ from contemporary biotechnology, which is in fact purely physic-chemical and could be reduced to the flask with mixer (without any morphology of the medium). Biocentric technology should be based on the reproduction of umwelt morphology of given living organism.

This approach was used in the works of V.A. Dymshits (Dymshits, 1994). They are based on that all microorganisms are ultimately of soil origin, in a medium with same number of phase boundaries as in soil they will behave in proper biomorphic way.
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For such media water emulsions of lower alcanes have been used. Cultivation of microorganisms in such media gave very interesting results. The internal space of paraffin drops was taken by them for air and water solution as normal water: air mycelium grew within the drops and all due in water. Production of secondary metabolites (ferments, vitamins, aminoacids) became several times more. This suggests that the organism behaved as in conventional milieus. Principles of designing such milieus for different taxons were found to be quite different.

As a matter of fact, we have here technological intervention based on reconstruction of umwelt’s essential characteristics described through certain extensional characteristics. The facts of reproducing an extensional response to a corresponding challenge probably means that these biologically significant conditions of growing more or less reflect organisms’ umwelt.

Anthropomorphic reductions of human umwelt

The problem of understanding umwelt comes from the fact that men as living beings are in their umwelts, though not always consciously, so we have no other way of describing this umwelt according to our organization, that is anthropomorphically. There are two types of anthropomorphically reduced descriptions of umwelt: intensional and extensional reductions of umwelt (Chebanov, 1988).

Intensional reductions of umwelt now do not belong to cultural standards, but they probably predominated in medieval culture with its total semantization of the world and particularly of everyday life. In the Middle Age, in connection with intensional orientations, existed the notions of action at a distance and of epigenesis. The latter was though to determine each next step of a process, but not excluding emergency of the radically new.

This intensional reduction gives way to the very important concept of succession as a kind of order. Succession is the correlation (not in statistical sense) of different members. There exist different successions. Processual successions are successions of alternative states of a thing. This leads to the notion of a life path as a kind of enlogical processuality. Through the successions of neighborhood the notion of place is introduced, in that same form as in Aristotle. On the basis of successions of senses appears the notion of hierarchy and semantic spaces.   

Extensional (quantitative) reduction is immanent to new European bourgeoisie culture with its ideas of the economy, fundamental mechanics and subject/object opposition. The idea of quantitative invariant operates 
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here, which allows to view all the variety of the world standing on one base and to reduce the whole universe to a system of invariants. In such a model, one and the same approach is used in building the concept of money in economy, the concept of space-time-energy in fundamental mechanics, and of subject/object opposition in methodology, where results should be reproducible with any change of subjects or objects.

This way of designing umwelt based on extensional reduction gives birth to the orientation toward action at a close distance and toward preformism as the presumption of an objectificated germ of all that is to come. From this comes the discrimination of phase and physical spaces in physics; medieval-type intensional reductions did not discriminate them (Koyre, 1985).

Conclusion

The above biocentric attitude to so-called physical reality and the world of culture leads to the notion of umwelt as the closed world of living being. Disclosure of umwelt is possible based on clear understanding of haw dare a man or a human society make to break from the prison of umwelt - postulating of external universal receptacle of all the umwelts (such as physical or, more precisely, mechanical world) or accepting of the necessity to enter transcendent practices (initiation to religious experience).

-183-
References

Aleev, Yuri G. (1986).  Ecomorphology. Kiev: Naukova dumka. [In Russian.]
Beklemishev, Vladimir N. (1970). Biocenological Basis of Comparative Parasitology. Moskow: Nauka. [In Russian.]
Chebanov, Sergey V. (1977). Umwelt and analogue of corpuscular-wave dualism in biology. In Organismi teooria. (=3 teoreetilise biologia kevadkool). 5-6. Puhtu: Manuscrip.  [In Russian.]
· (1984). Ideas on form in natural science and principles of general morphology.  Orgaanilise vormi teoria (= Abstracts of 10th Conference in Theoretical Biology, 7-9 May 1984), Tiinu Oja (ed.), 25-41. Tartu: University of Tartu. [In Russian.]
· (1988). Theoretical biology in biocentrism. In Lectures in Theoretical Biology. Kalevi Kull and Tomas Tiivel (eds.), 159-168. Tallinn: Valgus. 

· (1995) Enlogue as quasipersonal interaction: Biohermeneutic issues. European Journal for Semiotic Studies 7 (3/4) , 439-466.
-   (1998a) Umwelt and the corpuscle-wave model of the living being. In Scientific Reading "Belie nochi" (= Abstracts of the reports. 2-4 June 1998), V.M.Retnev (ed.), 201-202. St.-Petersburg. International Academy of Ecological and Security Sciences Press. [In Russian.] 

· (1998b) Totality of semiosphere // S

SYMBOL 104 \f "Symbol" \s 12h

SYMBOL 109 \f "Symbol" \s 12m

SYMBOL 101 \f "Symbol" \s 12e

SYMBOL 105 \f "Symbol" \s 12i

SYMBOL 119 \f "Symbol" \s 12w

SYMBOL 116 \f "Symbol" \s 12t

SYMBOL 105 \f "Symbol" \s 12i

SYMBOL 107 \f "Symbol" \s 12k

SYMBOL 104 \f "Symbol" \s 12h. Sign Systems Studies. 26, 417-424. Tartu, Tartu University Press. 
-   (1999) What are biological fields and are they exist? In Scientific Reading "Belie nochi". Section "Electromagnetic ecology" (= Abstracts of the reports. 2-5 June 1999) Stanislav M. Apollonsky (ed.), 82-88. St.-Petersburg: “Bezopasnost”[In Russian.] 

Dymshits, Valeriy A.(1994). Twophases cultivation of Streptomyces levoris. Biotechnology (Moscow) 5, 20-27.  [In Russian.] 
Husserl, Edmund (1954). Die Krisis der europaischen Wissenschaften und die Tranzendentale Phanomenologie Husserliana. Gesammelte Werke. Haag. Bd.VI.
Jakobson, Roman (1960). Closing Statement: Linguistics and Poetics. In Style in Language, Thomas A.Sebeok (ed.) Cambridge, 350-377. MA: M IT Press.

Koyre, Alexander V. (1985) From the world of “approximateness” to universum of precisioneness. In Koyre, Alexander V. Stuies in History of philosophilac Thinking, 109-127. Moscow: Progress.

Levich, Alexander P. (1983). Semiotic structure in ecology, or is there ecological code? In Man and Biosphere (=Issue 8, Ecological Forecast), Vadim D. Fedorov and Victor N. Maximov (eds.), 68-77. Moscow: Moscow University Press. [In Russian.]

Lubischew, Alexander A. (1977). Reductionism and development of morphology and systematics. Journal of General Biology 38(2), 245-263. [In Russian.]

Merkulov, Vasiliy L. (1960). Alexey Alexeyevich Ukhtomsky. Moscow - Leningrad: Academy of Science USSR. [In Russian.]
Meyen, Sergey V. (1973). Plant morphology in its nomothetical aspects. Botanical Review 39, 205-260.

-184-

- (1977). Oligomerization and polymerization in evolution of aged plants. In Significance Processes of Oligomerization and Polymerization in Evolution.  (Orest A. Skarlato ed.), 75-77. Leningrad, Zoological Institute Academy of Science USSR. [In Russian.]
Povarennih, Alexandr S. and Onoprienko, Vladimir I. (eds.) (1982). Development Doctrine of Time in Geology. [In Russian.]

Prigogine, Ilya and Stengers, Isabella (1984). Order out of Chaos. New York: Bantam. 

Schneider, Stephen and Penelope, Boston (eds.) (1991). Scientists on Gaia. Cambridge, MA: MIT Press.

Sheldrake, Rupert A. (1981) A new science of life. Los Angeles: Tarcher.

Sherrington, Charles. (1906) The integrative action of nervous system. New-York: Charles Scribner’s Sons. 

Thompson d’Arcy, W. (1942) On growth and form. Cambridge: Cambridge Univerersity Press.

Von Uexkull, Jakob (1909). Umwelt und Innenwelt der Tiere. Berlin: Springer.
Von Uexkull, Jakob and Kriszat, Georg (1934) Streifzuge durch die Umwelten von Tieren und  Menshen. Berlin: Springer.
Ukhtomsky, Alexey A. (1934). Excitation, fatigue, inhibition. Phisiological Journal 17(6), 1114-1127. [In Russian.]      

�    A.A. Ukhtomsky was deeply concerned with the problem of space and time in biology. In 1925 he made a program report on this topic at the workshop in his laboratory. Among other, he analysed the works of A. Einstein and G. Minkowski. The book Sherrington, 1906 was also strictly considered. However, A.A. Ukhtomsky left no texts on chronotop. The author knows his ideas from the readings of N.V. Golikov and I.A. Arshavsky’s personal communications. Based on records of N.V. Golikov, the ideas about chronotop of that time was given in Merkulov, 1960, pp. 148-157. Some words on chronotop are in Ukhtomsky, 1934. His manuscripts on chronotop are in Saint Petersburg Branch of the Archives of Russian Academy of Sciences (corpus 749, inventory 1, No. 95/1, sheets 1-65, 1924). 


� This circumstance itself is not trivial, especially when taking into consideration Aristotle’s hylozoism or modern concept of Gaia (Schneider, Boston, 1991).


� From physicalist point of view, it can be said that umwelt potentially coincides with the Universe and with the existing in general, so it could not be defined.   


� The situation corresponds to acceptance of the concept of action at a distance (and so epigenesis as well).


�  A.A. Lubischew has never published his thoughts on the topic. Manuscripts are mainly in the Saint Petersburg Branch of the Archives of Russian Academy of Sciences (mostly volume 1bis: papers of early 20s). See also A.A. Lubischew, 1977.





