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What we can learn from semiotics, 

systems theory, and theoretical biology to 

understand religious communication

Volkhard Krech1

Abstract: If religion is a socio-cultural meaning system as part of the socio-cultural 
sphere, then how does it relate to mental, organic, and physical processes that 
belong to the environment of religion? Th e article contributes to answering this 
question by referring to semiotics, systems theory, and theoretical biology. Th e 
starting point is understanding religious evolution as a co-evolution to societal 
evolution, namely, as one of the latter’s internal diff erentiations. In turn, societal 
evolution is a co-evolution to mental, organic, and physical evolution. Th ese evolu-
tionary spheres mutually constitute one another’s environments. Th e eigenstate 
of the socio-cultural sphere consists of language activated via communication. 
Language is the replicator of socio-cultural processes corresponding to the func-
tion of the genome in organic processes. Th e diff erentiation of spheres in general 
evolution concerns respective organic, mental, and socio-cultural substrates, while 
the substrate-neutral structure of the two evolutionary dimensions of  organic and 
societal processes, including religion, is revealed as semiotic patterns that organic 
and societal processes have in common. Organic and religious processes of gener-
ating information are isomorphic. Th us, semiosis mediates between religious 
communication and its environment.

Keywords: semiotics of religion; biosemiotics of religion; systems theory of reli-
gion; religious evolution; religious communication

  “[…] all human cognition begins with intuitions, 
goes from there to concepts, 

and ends with ideas.” (Kant 1998[1781]: 622)
 “Th e greatest diffi  culty in these investigations [i.e. of geometry] 

has been, and still is, that so long as the only method 
of geometry was the intuitive method taught by Euclid, 

it was all too easy to intermix results of everyday experience, 
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as apparent necessities of thought, with the logical 
development of concepts.” (Helmholtz 1977[1868]: 4)

“[…] throw away the matter and keep 
the underlying organization.” (Louie 2006: 36)

1. Introduction2

Th e relation between nature and the socio-cultural sphere in general, as well as 
religion in particular, belongs to the most challenging topics in science. Dual 
Inheritance Th eory (DIT), also known as the approach of gene–culture co-evolu-
tion, conceptualizes genetic and socio-cultural evolution as two diff erentiated, but 
related processes (see., e.g., Fisher, Ridley 2013; Richerson, Boyd 2005). From a 
scientifi c perspective, socio-cultural evolution is part of natural evolution, i.e. the 
evolution as described by physics, chemistry, and biology. However, DIT has to 
consider the fact that the semantics of nature and culture are diff erentiated within 
society. Nature and the socio-cultural sphere do not constitute an ontological 
dualism, but an epistemological diff erence. Th us, the distinction of nature and 
culture is a re-entry within societal communication.3  Against the background of 
the distinction between nature and culture, religion can be described both as a 
natural and a socio-cultural phenomenon. As Feierman (2013: 257) notes,

[...] biology has also modestly contributed something to our understanding of 
certain aspects of religious subjectivity by a new field of functional brain scanning 
[…] in which areas of brain that are metabolically active during such things as 
prayer and feelings of transcendence can be studied […].

However, the semantics of religious experience is subject to socio-cultural commu-
nication. In other words: religion proceeds under the condition of metabolically 
active areas of the brain as its physical and biochemical substrate, but – being part 
of the socio-cultural reality –, religion is not a physical and biochemical process 
only. From the perspective of physics, chemistry, and biology,  “religion is natural 
as opposed to supernatural, […] it is a human phenomenon composed of events, 
organisms, objects, structures, patterns, and the like that all obey the laws of 
physics or biology, and hence do not involve miracles” (Dennett 2006: 25). From 
a social scientifi c perspective, religion is based on physical and organic processes, 
but, in addition to that, it is a meaningful socio-cultural phenomenon. Th e 

2 I am thankful to Lilith Apostel for a close reading of the manuscript and helpful comments.
3 A re-entry means that a distinction is copied into one side of the distinction (Spencer-
Brown 1979[1969]: 69–77).
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socio-cultural sphere in general and religion in particular structure matter and 
energy diff erently than it is explained by physics, chemistry, biology, and cognitive 
science. However, there is an isomorphism between the structures of organic 
processes and those of the socio-cultural sphere including religion, as will be 
shown and explained in the following. Among several topics, DIT has been applied 
to the study of religion. In the standard model of the evolutionary approach to reli-
gion, religion is conceptualized as an interplay between mental processes, mate-
rial objects, and socio-cultural communication systems (Martin, Wiebe 2017; 
Bulbulia et al. 2013). Nevertheless, the way the mentioned components relate to 
one another remains, as yet, elusive (Bulbulia et al. 2013: 385).

Th is article proceeds from DIT and understands communicatively activated 
language (including religious language)4 as the replicator of socio-cultural pro -
cesses (including religion as a societal subsystem) analogous to the genome in 
organic evolution (Pagel 2017). DIT is enhanced by means of semiotics (CP 3), social 
systems theory (Luhmann 1995), and theoretical biology (Rosen 1991). General 
evolution is understood as diff erentiated into physical, organic, mental, and socio-
cultural spheres. All of the evolutionary spheres are organized in systems and are 
emergent, i.e., none of them can be reduced to another one (Emmeche, Køppe, 
Stjernfelt 2000); they constitute their mutual environment. Th e socio-cultural 
sphere is conceptualized as communication that  

[…] is an emergent reality, a state of affairs sui generis. It arises through a synthesis 
of three different selections, namely, selection of information, selection of the 
utterance of this information, and a selective understanding or misunderstanding 
of this utterance and its information. (Luhmann 1992: 252)

Social communication possesses an emergent eigenstate, that is diff erentiated 
from consciousness in mental systems, although related to it (Luhmann 1992). 
Th is diff erentiation structurally equals the diff erentiation between cognition and 
feelings on the one hand, and other mutually coordinated neurophysiological 
pro cesses, such as unconscious perception, as environmental correlates in the 
brain on the other hand (Tononi 2012). Th e same holds true for the diff erentiation 
between organic processes, such as signalling and self-sustaining processes in the 
biosphere on the one hand, and physical processes as their environment on the 
other hand (Kauff man 2008: 31–43). Th e eigenstate of each evolutionary sphere 
means that the continuum of matter and energy is interrupted. Interruption in the 
form of drawing boundaries is essential to processing information and building 

4 Communicatively activated language can be understood in the sense of Saussure’s parole 
(speech) in contrast to langue (Saussure 2011[1916]: 13).
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complexity in all higher-level systems (Luhmann 1995: 29). Semiosis, i.e. “the 
triadic process by which a fi rst determines a third to refer to a second to which 
itself refers” (Deledalle 2000: 18), is the interface that bridges the boundaries 
between the diff erent evolutionary spheres and their environment from within 
respective semiotic systems. 

Religious evolution is conceptualized as a co-evolution to societal evolution, 
i.e. as one of its internal diff erentiations. From this perspective, religion is a soci-
etal subsystem that copes with otherwise undetermined contingency by means of 
the binary code ‘immanent/transcendent’. Society and religion as one of its sub-
systems proceed as autopoietic and self-referential communication systems (Luh-
mann 2012[1997], 2013). In its modern condition, society is diff erentiated into 
sub systems, including religion, that are autopoietic as well. Communication is 
based on semiotic processes (Cobley 2013), and biosemiotics shows that organ-
isms also rely on semiosis (Emmeche, Kull 2011); e.g., the cell can be understood 
as a semiotic system (Barbieri 2007). In turn, cells and organisms become orga-
nized and coordinated through communication (Witzany 2010). Social commu-
nication, including religion, refers to its mental, organic, and physical environ-
ment via semiosis. Th us, the fi elds and topics of biology and linguistics are related 
to each other through semiotics (Velmezova, Kull, Cowley 2016). A synopsis of 
recent developments in general semiotics, systems theory, theoretical biology, 
and the study of religion reveals an isomorphism between religious sense genera-
tion and organic cell processes. In order to avoid misunderstandings, it should be 
noted that an isomorphism is not an identity between underlying sets of struc-
tures, but a correspondence between them (Burgess 2015: 108) .

Isomorphic structures may be called ‘like-structured’ (that is, nearly enough, what 
isomorphic means etymologically), and may be said to exhibit a common ‘struc-
ture’ in a second sense of structure: what ‘structures’ in the first sense have in 
common when there is a ‘structure-preserving’ map between them. To prevent 
ambiguity, the second sense of ‘structure’ can be avoided in favor of the more 
technical term ‘isomorphism type’. (Burgess 2015: 109) 

A structure-preserving map is the result of drawing analogies. Th e structures to 
produce information that are shared by both organic and socio-cultural processes, 
including religion, are of an isomorphism type, as will be shown in the following.
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2. Modelling the elementary socio-cultural semiotic system. 

Part I

As is well known, according to Charles Sanders Peirce semiosis proceeds within 
the three categories of Firstness, Secondness and Th irdness. Floyd Merrell (1997: 
167) summarizes the characteristics of the three categories as follows: 

Firstness in its purest form, as a complement to Secondness and Thirdness, is 
reflexive, symmetrical, nontransitive, and self-contained. As such, the most that 
can be said of it is that it is as it is. […] Secondness requires the existence of 
some other accompanied by dyadic relations of action-reaction, cause-effect, 
sequence-consequence, and statement-counterstatement: it entails ‘What Is ↔ Is 
Not’ according to classical logical principles. […] Thirdness, taking its cue from 
Secondness, is characterized by full-blown transitivity, radical asymmetry, tempo-
rality […]. Entailing the incessant push toward generality, or regularity, Thirdness 
embodies the effort – however futile – to bring processes to completion, to arrive 
once and for all at the plenitude of things.

According to the three categories, semiosis proceeds as a relation between a sign 
S within Firstness, an object O that a sign refers to within Secondness, and an 
interpretant I that mediates the relation between the sign S and its object O within 
Th irdness.  Th us, the structure of semiosis is always triadic: “[…] a sign stands for 
an object in some respect to some interpretant” (Parmentier 1994: 16).

Mathematics is of help in understanding semiosis, because it provides semi-
otics with fundamental axioms. In geometric terms, the three categories of semi-
osis constitute an infi nite three-dimensional space (Fig. 1) – the semiosphere.5 A 

5 Th e concept of the semiosphere was introduced by Juri Lotman in 1984; see Lotman 2005 
for the English reprint. However, the concept seems to be too broad and does not seem to take 
the diff erentiation of evolutionary levels and semiotic subsystems into account. According to 
Lotman, socio-cultural semiotic systems are “immersed” within the “semiotic space” and can 
only work through interaction with the semiotic space: “Th e unit of semiosis, the smallest 
functioning mechanism, is not the separate language but the whole semiotic space of the culture 
in question. Th is is the space we term the semiosphere. Th e semiosphere is the result and the 
condition for the development of culture” (Lotman 1990: 125). In other words: “semiosphere is 
a sphere of semiosis and an experience thereof; and as such, it is a prerequisite for any single act 
of communication to be interpreted as one” (Kotov, Kull 2011: 180). However, the concept of 
the semiosphere is interesting insofar as it takes self-reference of semiotic processes analogous 
to organic processes into account (Lotman 1990: 125; see also Nöth 2006). Th e concept of the 
socio-cultural semiosphere used here is understood in accordance with a theory of societal 
diff erentiation that is informed by systems theory (Luhmann 2012[1997], 2013). Th us, the 
socio-cultural semiosphere comprises the entire society that is diff erentiated into subsystems 
such as politics, economics, law, science, religion, arts, education, health and social aid system, 
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triadic semiotic relation between a sign S, an object O and an interpretant I can be 
described as having a single three-dimensional link that specifi es its location in a 
three-dimensional space (Kilstrup 2015).

F igure 1. Th e three-dimensional space of the socio-cultural semiosphere (in accordance 
with Kilstrup 2015: 569). Each point designates an elementary semiosis with a triadic 
relation of a sign S within Firstness, an object O within Secondness, and an interpretant I 
within Th irdness.

One of the epistemological challenges in understanding semiotic processes in 
the socio-cultural sphere consists in answering the question of how a linear and 
directed connection between single, unconnected semiotic units with a triadic rela-
tion of S, O, and I can emerge and how infi nite semiosis transforms into a fi nite 
and closed state of semiosis as is the case with socio-cultural semiotic systems.6 

etc. Th ese subsystems  – like the entire socio-cultural semiosphere  – are autopoietic, self-
referential and based on their own code.
6 Cell biology has to deal with a similar problem:  “In the cell, the crucial point is that 
genes carry linear information whereas the function of proteins is determined by their three-
dimensional structure” (Barbieri 2015: 174). Th e solution that nature provides to this problem 
“is both simple and extraordinary. Th e linear information of a gene is used to assemble a 
linear sequence of amino acids, and then this polypeptide chain undergoes a folding process 
and assumes a specifi c three-dimensional form. It is as if one wrote the word ‘apple’ and then 
observed the word folding itself up and becoming a real apple” (Barbieri 2015: 174).



198 Volkhard Krech

Projective geometry helps to answer this question. It explains how elements in a 
three-dimensional space can connect to each other in a so-called projective plane. 
Th e smallest projective plane is the Fano plane named aft er the Italian mathemati-
cian Gino Fano (1871–1952). It consists of seven points and seven lines (Fig. 2a; 
the incircle is to be understood as a line as well). Th ree points are on a line, and 
three lines run through a point. Every two points defi ne a line, and every two lines 
meet at a point (Gleason 1956).

(a) (b)

Figure 2. (a) Visualization of the Fano plane, in accordance with Polster (1998: 6) and 
provided with homogeneous coordinates as well as with possible directions of the Fano 
plane as a generating set. (b) shows the basic semiotic sequence as a generating set.

Using homogeneous coordinates, the seven points of the Fano plane may be 
labelled with the seven non-zero ordered triples of binary digits 001, 010, 011, 
100, 101, 110, and 111: For every two points p and q, the third point on line pq 
has the label formed by adding the labels of p and q modulo 2.7 Th us, the points 
of the Fano plane correspond to the non-zero points of the fi nite vector space of 
dimension 3 over the fi nite fi eld of order 2. If we exchange the non-zero ordered 
triples of binary digits with semiotic units consisting of a triadic relation between 
S, O, and I (Fig. 2b), we get the insight that a basic semiotic sequence needs seven 
semiotic units and seven relations in order to emerge from the three-dimensional, 
undirected semiosphere (Fig. 1). Th is in accordance with one of Peirce’s semiotic 

7 Modulo 2 addition is performed using an exclusive OR (xor) operation on the corresponding 
binary digits of each operand. Th e following equations describe the xor operation: 0 + 0 = 0; 
0 + 1 = 1; 1 + 0 = 1; 1 + 1 = 0.
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axioms, namely that “the meaning of a sign is the sign it has to be translated into” 
(CP 4.132).

It might be easier to understand the Fano plane if we consider that it (however, 
trivially) fulfi ls the little Desargues theorem (Fig. 3). 

F igure 3. Depiction of the little Desargues theorem according to Kodokostas 2014: 2, 
embedded in the three-dimensional semiosphere, according to Kilstrup 2015: 569. A 
triangle with the points A, B, and C in a plane P, and a triangle with the points A’, B’, 
and C’ in a plane P’ are connected through the centre of perspectivity CP and the axis of 
perspectivity X.

Th e little Desargues theorem says that “ two triangles in space are perspective from a 
point if and only if they are perspective from a line” (Kodokostas 2014: 1, emphasis 
in the original). Th us, two triangles with three lines and three points each are 
only connected through a seventh point, i.e. the centre of perspectivity CP, and a 
seventh line, i.e. the axis of perspectivity X (Fig. 3). We can apply the Desargues 
theorem to a basic semiotic sequence and substitute a sign S, an object O, and an 
interpretant I for A, B, and C, as well as a sign S’, an object O’, and an interpretant 
I’ for A’, B’, and C’. Understanding the Fano plane as a realization of the Desargues 
theorem meets Peirce’s two semiotic axioms, namely (1) that a single semiosis 
always consists of the triadic relation between a sign, an object and an interpre-
tant; and (2) that “a sign is not a sign unless it translates itself into another sign in 
which it is more fully developed” (CP 5.594).
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Th e next question to be answered is concerned with how the basic semiotic 
sequence forms into a semiotic system, where there is a path from every element 
of the system to every other element of the system; this is an essential criterion 
every system has to meet (Backlund 2000: 448). Looking at the Fano plane is 
again helpful in this respect, because it can be understood as a generating set.8 
In contrast to the completed Fano plane, the Fano plane generates by relating two 
points at one time directly with each other without three points being on one 
line, e.g. as shown in Fig. 2a (there are several possibilities). If we exchange the 
non-zero ordered triples of binary digits with semiotic units consisting of a triadic 
relation between S, O, and I (see Fig. 2b), we can follow the path that the basic 
socio-cultural semiotic system takes when emerging from the three-dimensional, 
undirected semiosphere.

However, the semiotic generating set shown in Fig. 2b is still in an analogous, 
parallel state, since the seven semiotic units constituting a triadic relation between 
S, O, and I are not yet specifi ed. Th ey have to be brought into a function where 
each sign is digitized by a binary code. As Terrence Deacon (1997: 71) stresses: 

No particular objects are intrinsically icons, indices, or symbols. They are inter-
preted to be so, depending on what is produced in response. In simple terms, 
the differences between iconic, indexical, and symbolic relationships derive from 
regarding things either with respect to their form, their correlations with other 
things, or their involvement in systems of conventional relationships. […] These 
modes of reference aren’t mutually exclusive alternatives; though at any one time 
only one of these modes may be prominent, the same signs can be icons, indices, 
and symbols depending on the interpretive process. But the relationships between 
icons, indices, and symbols are not merely a matter of alternative interpretations. 
They are to some extent internally related to one another. 

Th us, the three aspects of semiosis – the aspect of the sign, the aspect of the refer-
ence to an object, and the aspect of the interpretant – have to be brought into a 
sequential order, structured by a code. As is the case in all higher systems such as 
living systems, information processing in the basic socio-cultural semiotic system 
must consist of a code that is segregated, linear and digital in contrast to processes 
that are blended, three-dimensional and analogous. Th is is in accordance with 
processing information in an organic cell: “ [...] heredity is transmitted by factors 
that are ‘segregated, linear and digital’ whereas the compounds of chemistry are 

8 In mathematical terms, a generating set is defi ned as follows:  “Let G be a group and let S ⊂ G be a subset. Th e subgroup generated by S in G is the smallest subgroup (with respect to 
inclusion) of G that contains S; the subgroup generated by S in G is denoted by ⟨S⟩G. Th e set S 
generates G if ⟨S⟩G = G. A group is fi nitely generated if it contains a fi nite subset that generates 
the group in question” (Löh 2017: 19).
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‘blended, three-dimensional and analog’” (Barbieri 2015: 9, with reference to 
Yockey 2000). Social systems also transform analogous data into digitized infor-
mation. Luhmann has introduced the concept of structural couplings to explain 
this transformation: 

In the terminology of informatics, we could say that structural couplings digitize 
analogue relations. Since the environment and the other systems within it always 
operate simultaneously with the given reference system of observation, we are 
initially dealing only with analogue (parallel) relations. The participating systems 
cannot extract any information, for this requires digitization. Structural couplings 
must therefore first convert analogue into digital relations if they are to influ-
ence a system. In relations between the communication system and consciousness 
systems, this is a function of language, which converts a continuous ‘alongside’ 
into a discontinuous succession. (Luhmann 2012[1997]: 55) 

Due to this formal accordance between organic and socio-cultural processes, a 
look at research on modelling life might be helpful in understanding the compo-
sition of the elementary socio-cultural semiotic system and the way in which the 
elementary socio-cultural semiotic system produces information.

3. Modelling life

Biosemiotics is an emerging fi eld in which semiotics is applied to organic processes 
(see, e.g., Hoff meyer 2008; Emmeche, Kull 2011). However, semiotics and theo-
retical systems biology do not seem to be connected to each other yet. In theo-
retical biology, Robert Rosen, whose “approach is a path towards biosemiotics“ 
(Kull, Emmeche, Hoff meyer 2011: 10), has modelled the (M,R)-system, where 
M and R signify metabolism and repair, respectively (Rosen 1991). Th e diagram 
looks as follows (Fig. 4):

Fi gure 4. Rosen’s diagram 10C.6 depicting the (M,R)-system (Rosen 1991: 251). In order to 
provide a better overview, the lines are numbered according to Cottam, Ranson, Vounckx 
2007: 2359.
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Th e (M,R)-system consists of the following elements and functions: the metabol-
ical processor ƒ  uses inputs from set A (where single elements a stem from) to 
produce outputs of set B (where single elements b stem from). ƒ  is caused by the 
repair (or exchange) processor Φ, which in turn is generated by a replication (or 
closure) processor from set B. Th e result is a circular system: “[...] every function 
is indeed entailed by another function in the graph itself. As far as entailment is 
concerned, the environment is out of the picture completely, except for the initial 
input A” (Rosen 1991: 251). Th e relations are:

ƒ → a → b metabolism (relations 5 and 6)
ƒ → ϕ → b repair [or exchange] function (relations 2 and 3)
b → ƒ replication [or closure] function (relations 1 and 4) [the alternative 

designations of the functions are from Letelier, Cárdenas, Cornish-
Bowden (2011: 105)].

Th e model involves a number of diffi  culties, as has been widely discussed (see, 
e.g., Kineman 2012; Cárdenas et al. 2010; Cottam, Ranson, Vounckx 2007; Goud-
smit 2007; Letelier, Marín, Mpodozis 2003), especially regarding the relationship 
between mechanism (hardware) and organism (soft ware). Although a mecha-
nism in the (M,R)-system can “contain” an organism and vice versa, the distinc-
tion remains sharply binary, as Cottam, Ranson and Vounckx (2007: 2359) argue: 

Abstractly, the recognition in general of a single object implies the existence of 
not two, but three separate domains: the object, its ecosystemic environment, and 
their interface: the bifurcating categorization of Nature proposed by Rosen into 
the complement of mechanism and organism is insufficient. An organism is not 
the complement of a mechanism: the complement of a mechanism is its ecosystem. 

Recent research suggests a complex interplay between digital (i.e. code-driven) 
processes and analogous processes (i.e. exchange processes between system and 
its external surroundings) within a cell (Cottam, Ranson, Vounckx 2007: 2357; 
Hoff meyer 2008; Giorgi, Bruni, Maggio 2010; Arnellos et al. 2012).9 Accordingly, 
Cottam, Ranson and Vounckx (2007: 2360) identify relations 2 and 3 in the (M,R)-
system (Fig. 4) as the ecosystem that complements the mechanism. Th erefore, an 
organism is “the complex interface between mechanism and ecosystem” (Cottam 
et al. 2007: 2363). Th e ecosystem is part of the specifi c environment (Umwelt) 
represented within the system  – in contrast to the surroundings (Umgebung) 

9 Regarding the relation between analogous and digital processes, see also Bateson 1987[1972]: 
213 and Luhmann 2012[1997]: 55.
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that are amorphic to the system and bear no information for it.10 Th e relation 
between the system (self-reference) and its internally represented environment 
(other-reference) is also called niche construction in biology (Laland, Matthews, 
Feldman 2016). As a result, the diagrammatic solution off ered by Cottam, Ranson 
and Vounckx looks like a schematization of the fi gure eight, or, projected into a 
three-dimensional space, like the Möbius strip (Figure 5a). 

Fig ure 5. Variations of Rosen’s diagram 10C.6 depicting the (M,R)-system: (a) by Cottam, 
Ranson, Vounckx (2007: 2358), (b) by Goudsmit (2007: 2428), and (c) by Louie (2013: 
xxix).

Th e concept of the ecosystem (or niche construction) is an important comple-
ment to Rosen’s model of the (M,R)-system. It corresponds to the insight of 
systems theory that “a  system is the diff erence between system and environment” 
(Luhmann 2006: 38). Nevertheless, further modifi cations of the model of the 
(M,R)-system have to be made. 

 First, if the (M,R)-system is autopoietic and self-referential (Letelier, Marín, 
Mpodozis 2003), the functions not only have to be caused by one another, but 
there must also exist mutual foundations of the relations; as Goudsmit (2007: 
2428) argues (see Fig. 5b): 

Accordingly, in the diagram […] a closed loop of efficient causation is represented 
between the sets Phi, F, and B, each of which is considered to be an efficient cause 
of a metabolic process that produces one of the others. Thus, a particular set can 
simultaneously act in two or more different causal ‘roles’. 

10 Th e concept of the environment (Umwelt) as belonging to the system was introduced by 
Jakob von Uexküll. In addition, he distinguished between the system-internal environment 
(Umwelt) and the system-external surrounding (Umgebung) that is amorphic to the system; see 
Uexküll (2014[1921]).
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 Second, the processors of the (M,R)-system are part of a hierarchical cycle, as 
argued by Louie (2013: xxix) (Fig. 5c). A hierarchical cycle consists of three 
levels (Salthe 1985; Queiroz, El-Hani 2006). Th is is the reason why there have 
to be three positions of the set B.

 Th ird, a system involves at least two processors, as systems theory has real-
ized (Luhmann 1995: 138). Th us, the metabolical processor ƒ  shown in Rosen’s 
diagram (Fig. 4) is only one processor of the set Ƒ, as considered in Louie’s 
diagram (Fig. 5c).

Taking all of the mentioned modifi cations into consideration, the (M,R)-system 
can be modelled as follows (Fig. 6):

Figu re 6. Modifi ed diagram of the (M,R)-system considering self-reference, mutual causa-
tion and foundation of the functions, multiple closure, and recursivity in a three-level 
hierarchy. B, Ƒ, Φ, and A stand for sets of the respective elements b, ƒ, φ, and a. B and Ƒ are 
depicted in the diff erent causal “roles” 1 and 2, or, in the case of B, 1, 2, and 3 (Goudsmit 
2007: 2428).

Th e diagram shown in Fig. 6 considers (a) the representation of the system’s envi-
ronment inside the system (including the ecos ystem or niche construction); (b) 
mutual foundation of the functions; (c) the system’s need for more than one meta-
bolic processor ƒ ; (d) multiple closure via replication processes; and (e) recursivity 
in a three-level hierarchy. In formal semiotic terms, the (M,R)-system proceeds 
from Firstness (B1 → Ƒ1) as “a focal symmetry generating force” (Taborsky 2003: 
12) via Secondness (Ƒ1 → Φ → B2 → Ƒ2) as an “eccentric or chance-driven asymmetry 
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generating force” (Taborsky 2003: 12) to Th irdness (Ƒ2 → A → B3) as “the inser-
tion of an irreversible point of attention, a direction that generates a measured 
asymmetrical closure” (Taborsky 2003: 12). From there, the system mediates its 
internal processes.

4. Modelling the elementary socio-cultural semiotic system. 

Part II

Now that it has become clear what the structure of segregated, linear and digital 
processes in a cell looks like, conclusions can be drawn from the insights of 
theoretical biology for modelling the basic socio-cultural semiotic system. Th e 
following structural analogies of an isomorphism type between organic and 
socio-cultural processes of producing information can be identifi ed:
 Th e metabolical processor ƒ  corresponds to the interpretant I.
 Th e repair (or exchange) processor Φ corresponds to certain aspects of the 

object O, namely to its physical and organic aspects.
 Th e input set A corresponds to specifi c mental aspects of the object O, i.e. to 

those mental aspects of O that are transformed into the other-referential envi-
ronment of the mental systems that participate in the semiotic communication 
process.

 Th e output set B corresponds to the sign S as the output of semiosis.

Th us, the semiotic code specifi es the seven units of the semiotic generating set 
(Fig. 2b) according to their causal “role” (Goudsmit 2007: 2428) within the linear, 
sequential function S1 → I1 → O1 → S2 → I2 → O2 → S3:
 Th e fi rst semiotic unit of the triadic relation between S, O, and I focuses on the 

sign aspect of semiosis within Firstness.
 Th e second semiotic unit stresses the aspect of the interpretant of semiosis 

within Firstness.
 Th e third semiotic unit accentuates the object aspect of semiosis within First -

ness.
 Th e fourth semiotic unit focuses again on the sign aspect of semiosis, however, 

now within Secondness.
 Th e fi ft h semiotic unit stresses again the aspect of the interpretant in semiosis, 

however, now within Secondness.
 Th e sixth semiotic unit accentuates again the object aspect of semiosis, 

however, now within Secondness.
 Th e seventh semiotic unit focuses a third time on the sign aspect of semiosis, 

however, now within Th irdness.
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All in all, the elementary socio-cultural semiotic system based on the semiotic 
code can be modelled as follows (Fig. 7):

Figur e 7. Th e basic socio-cultural semiotic system with (a) the internal distinction between 
system and its specifi c environment, (b) its mental, organic, and physical surroundings; 
and (c) the functions of replication, repair, and metabolism. S, I, and O stand for sets of 
signs, objects, and interpretants, respectively. Th ey are depicted in the diff erent causal 
“roles” 1 and 2, or, in the case of S, 1, 2, and 3 (Goudsmit 2007: 2428).

In the elementary socio-cultural semiotic system, the three signs S1, S2, and S3 
have the following semiotic value with respect to objects:
 S1 functions as an icon that stresses the aspect of the sign itself in relation to an 

object within Firstness (self-reference); 
 S2 functions as an index that refers to an object within Secondness (other-

reference); 
 S3 functions as a symbol that mediates the relation between the interpretant 

and the object within Th irdness (system-reference). 
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Th e immediate interpretant I1 provides potential concepts, the dynamic inter-
pretant I2 supplies actual concepts, and the fi nal interpretant is the context to 
which the elementary socio-cultural semiotic system connects, or the function 
in which the system is embedded.11 O1 accentuates the dynamic aspect of the 
system-internally represented environment and refers to physical and organic 
states and processes, while O2 stresses the immediate aspect of the system-inter-
nally represented environment and refers to mental states and processes.12 Th e 
semiotic code replicates via the relation S1 → I1, followed by a repair (or, exchange) 
process I1 → O1 → S2, in which the socio-cultural semiotic system is sensitive to 
its external physical and organic surroundings (Umgebung). Th e socio-cultural 
semiotic system then exchanges data with its external surroundings by collating 
its code with it and thus constitutes a system-internally represented environment 
(Umwelt) (S2 → I2). Th e relations S2 → I2 → O1 → S1 and S1 → I2 → O1 → S2 consti-
tute the ecosystem. In analogy with cell processes, through the relations I2 → O2 
→ S3, I1 → O2 → S1, and I2 → O2 → S2 ‘semiotic metabolism’ takes place, in which 
the socio-cultural semiotic system – controlled by I2 and I1, respectively – selects 
data from its mental surrounding at the position of O2 and transforms it via the 
system-internal environment into system-relevant information.

Th e identifi ed isomorphism between the (M,R)-system and the elementary 
socio-cultural semiotic system prompts questions regarding the succession of 
semiosis. It is well known that Peirce conceptualized the semiotic sequence as 
follows: a sign S refers to an object O, and this relation triggers an interpretant 
I that in turn might become a sign. However, it is to be noted that semiosis has 
to be divided into two temporally separate phases, namely a sign-establishment 
phase where a single three-dimensional link between S, O, and I is formed, and 
a sign-utilization phase where the established link is used for inferring signifi -
cance within a semiotic sequence (Kilstrup 2015). While the sequence in the sign-
establishment phase is S → O → I → S, it is S → I → O → S in the sign-utilisation 
phase in communication – as, analogously, is the case with B → Ƒ, Ƒ → Φ → B and Ƒ → A → B, respectively, in the (M,R)-system. Moreover, the direction that the model 
of the elementary socio-cultural semiotic system takes follows the distinction 

11  “[T]he immediate interpretant is a potentiality in which consists the sign’s interpretability; 
the dynamic interpretant is any interpretant actually formed (from zero to many); and the fi nal 
interpretant is another potentiality, the ideal interpretant of that sign for the interpretative 
purpose” (Short 2007: 178).
12  “[...] we have to distinguish the Immediate Object, which is the Object as the Sign itself 
represents it, and whose Being is thus dependent upon the Representation of it in the Sign, 
from the Dynamical Object, which is the Reality which by some means contrives to determine 
the Sign to its Representation” (CP 4.536).
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between sense (Sinn) and reference (Bedeutung) as introduced by Gottlob Frege 
(1960[1892]). While the relation S1 → I1 → O1 → S1 constitutes iconic sense (or, in 
terms of systems theory, self-reference), the sequence S2 → I2 → O1 → S2 produces 
indexical reference (or, in terms of systems theory, other-reference).

Figure  8. Th e nine relations between the sign S, the object O, and the interpretant I.

Th e relationship between sign establishment und sign utilization needs further 
elaboration. In principle, the triadic unity between S, O, and I consists of nine 
relations (Fig. 8), as shown by Ditterich (1990: 91–103) and Toth (2008: 28–36), 
with reference to polycontextural logics developed by Gotthard Günther (1976): 
 of a signifi cation relation between S and O, 
 a meaning relation between O and I, 
 and a pragmatic relation between I and S (Walther 1979[1974]: 113–116); 
 of an order relation between I and O 
 as well as between O and S, 
 whereas S and I are connected through an exchange relation; 
 and of three founding relations: S founds the relation between I and O, I founds 

the relation between S and O, and O founds the relation between S and I. 

Th us, a “bizarre hierarchy” (Kercel 2002: 135) between the seven semiotic units 
constituting a triadic relation of S, O, and I exists inside the elementary socio-
cultural semiotic system in its dynamic state. However, systems must be studied 
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when they are in a synchronous – i.e. in a segregated, linear and digital – state, 
“because it is only then that they gain a quasi-determinacy suffi  cient to charac-
terize them” (Salthe 1993: 232). In a synchronous state of the elementary socio-
cultural semiotic system, the seven semiotic units consisting of a triadic relation 
between S, O, and I qualify as stressing one of the three semiotic components 
during the sequence S1 → I1 → O1 → S2 → I2 → O2 → S3 in analogy to the modifi ed 
diagram of the (M,R)-system (Fig. 7).

Furthermore, it has to be considered that a socio-cultural semiotic system – 
like every system – proceeds as the distinction between system and environment 
(Umwelt) (Luhmann 2006: 38). Since the socio-cultural semiotic system does not 
have direct access to the amorphic surroundings (Umgebung) outside the system, 
the environment that is relevant for the system is exclusively represented system-
internally. Th e self-referential system consists of the relations between S1, I1, 
and S3, while the system-internally represented other-referential environment is 
constituted via the relations between S2, I2, and O2. Like organisms, socio-cultural 
semiotic systems do not passively adapt to conditions in their surroundings, but 
actively construct and modify observed (i.e. distinguished) conditions outside the 
system that may infl uence other sources of selection (regarding organisms, see 
Lewontin 2000). 

In accordance with the distinction between the system-external surrounding 
(Umgebung) and the system-internal environment (Umwelt), semiotic represen-
tation at the position of the sets O1 and O2 does not mean a direct reference to 
the external surrounding, but signifi es system-internal observation of the environ-
ment. Th e socio-cultural semiotic system – controlled by the two interpretants I1 
and I2 – selects data from its external surroundings at the position of the sets O1 
and O2 as the two input locations of the socio-cultural semiotic system. While 
other-reference to O1 as part of the ecosystem is sensitive to the system’s physical 
and organic environment and exchanges data between the system and its envi-
ronment, other-reference to O2 is strictly code-driven; this means that the system 
at the position of O2 selects only the kind of data of its mental environment that 
is relevant for processing information in the socio-cultural semiotic system. In 
analogy to cell metabolism, the semiotic functions I1 → O2 → S1 and I2 → O2 → 
S3 transform relevant data from the mental external surroundings and process 
these within the system13, while in the functions S1 → I1, S1 → I2, S3 → I1, and S3 → 

13 Regarding the purpose of immediate objects in communication, see Bellucci 2015: 411; 
however, he writes within the frame of the outdated communication model of sender (or 
utterer) and receiver (or interpreter): “Immediate objects account for the intersubjectivity of 
reference. A sign functions as such if it identifi es an object that is common to the utterer’s and 
the interpreter’s experiences.”
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I2 the semiotic code is replicated. Within the functions I2 → O1 → S2 and I2 → O1 
→ S1 the socio-cultural semiotic system exchanges information with its external 
environment in an analogous way (in contrast to the metabolism functions on the 
basis of code replication). Aft er having selected relevant data controlled by one of 
the two interpretants in each case, the socio-cultural semiotic system transforms 
these into specifi c meaning with the sign components of the sets S3, S2, and S1 as 
the intrasystem output.

5. Modelling the basic religious system

Against the background of the general considerations on semiotics that is in-
formed by geometry, theoretical biology, and systems theory, the question of 
how religious semiosis proceeds fi nally is to be considered. Semiotics has been 
applied to the study of religion for some time now (see, e.g., Yelle 2013, 2017; 
Leone 2010, 2014a; Kreinath 2006; Murphy 2003). However, semiotic research 
on religion might benefi t from social systems theory in order to understand how 
religious semiosis proceeds systemically. Social systems theory treats religion not 
only as “an em inently social thing” (Durkheim 1995[1912]: 9), but as a special 
subsystem of the functionally diff erentiated society that proceeds as commu-
nication in diff erent domains (Luhmann 2012[1997], 2013). In contrast to acts 
of general transcendence in sign-based communication (Schütz, Luckmann 
2003[1979]: 598–633), religion is a kind of semiosis that signifi es everything on 
the basis of the binary distinction between immanence and transcendence, while 
ultimately coping with undetermined contingency (Luhmann 2013). Th at is why 
religious transcendence is a second order-transcendence, i.e. “ ‘Transcen dence’ 
(with a capital ‘T’) or ‘Absolute Transcendence’” (Dalferth 2012: 155). Th e reli-
gious system exists only through the combination of the function of ultimately 
coping with undetermined contingency and of the code ‘immanent/transcendent’. 
It proceeds as a societal function and is at the same time internally based on the 
code ‘immanent/transcendent’. Neither the societal function nor the religious 
code alone would be suffi  cient to conceptualize religion and to identify it empiri-
cally. Religion specifi es the general semiotic code as the code ‘immanent/tran-
scendent’ in order to proceed systemically, to distinguish itself from other soci-
etal subsystems such as politics, law, economics, science, and arts, etc., in order 
to fulfi l the societal function of ultimately coping with otherwise undetermined 
contingency. With its code ‘immanent/transcendent’, religion interprets “the 
w orld as two-layered, so that some objects and events of mundane experience are 
like signs expressing meanings that concern a hidden and more fundamental level 
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of existence” (Deacon, Cashman 2009: 490). In accordance with the assumption 
that the religious code in a nutshell comprises all that is necessary for religious 
communication (as is the case with the genetic code in organic evolution), the 
binary distinction together with its mediating unity must be found in the religious 
code. Taking into consideration the distinction between self-reference (system) 
and other-reference (environment) as well as the code distinction between imma-
nence and transcendence, including self-referential iconic unity of immanence 
and transcendence at level I of the hierarchical cycle, their other-referential index-
ical relation at level II of the hierarchical cycle, and the self-referential symbolic 
mediation of the unity and relation of immanence and transcendence at level III 
of the hierarchical cycle (Salthe 1985), the basic religious system can be modelled 
as follows (Fig. 9):

Figure  9. Th e basic religious system with the internal distinction between system and its 
specifi c environment and based on the code immanent/transcendent. S, I, and O stand 
for sets of signs, objects, and interpretants, respectively. Th ey are depicted in the diff erent 
causal ‘roles’ 1 and 2, or, in the case of S, 1, 2, and 3 (Goudsmit 2007: 2428).

Religious semiosis – like every semiosis – always starts by connecting to a pre -
vious sign of set S1 (Leone 2014b: S50). As the religious system is in the process 
of being formed, S1 has the code value of immanence. However, it only becomes 
an immanent component of religious semiosis through the closure in the direc-
tion of self-referential transcendence at the position of I1 as the fi rst processor, 
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since designating something as immanent only makes sense in relation to tran-
scendence. Th e self-referential closure based on the code ‘immanent/transcen-
dent’ is the fi rst system-constitutive distinction. If, as a result, the sign system is 
determined to be religious, the opening to the next state of the system must also 
be based on the religious code. I1 determines O1 as the dynamic religious reality, 
which leads to S2 with the code value of other-referential indexical relation of 
immanence and transcendence. Th is is the fi rst step of the emergence of religious 
information in the sense of “a diff erence which makes a diff erence”, as Gregory 
Bateson (1987[1972]: 276, 321 et passim) defi nes information. O1, i.e. the religious 
reality, is a dynamic and fuzzy object, because it is the object of both the iconic sign 
S1 and the indexical sign S2. S2 has the code value of the other-referential indexical 
relation of immanence and transcendence, because it triggers I2 with the code value 
of other-referential transcendence under immanent conditions. Th us, it is open 
to the system’s external environment as part of the repair (or exchange) process 
I1 → O1 → S2 of the religious system’s ecosystem or niche construction, respectively. 
Th is process is analogous to genotypes evolving sensitivities to the environmental 
conditions that they construct (Wolinsky, Libby 2016).14 On the other hand, S2 
stands in relation with the immediate interpretant I1. On the basis of the repair 
(or exchange) function, “religious metabolism”, i.e. the transformation of envi-
ronmental data into specifi c religious information, takes place in relation I2 → O2 
→ S3, i.e. from other-referential transcendence via other-referential immanence 
to the self-referential symbolic mediation of immanence and transcendence. Th e 
religious system selects relevant data from its mental analogous surroundings at 
the position of O2 and transforms it into system-specifi c information. Th is selec-
tion is controlled by I2 and results in S3.

Empirical data taken from the history of religion exemplifi es the validity 
of the model. Th e empirical data stems from the book Das fl iessende Licht der 
Gottheit (Th e Flowing Light of the Godhead) (FLG). Its authorship is attributed 
to Mechthild of Magdeburg15, who is known for reporting religious out-of-body 
experiences (OBE). Th e book is an assortment of mystical visions, letters, refl ec-
tions, prayers, and advice. In section II.18 the text describes the way of in which 
the soul can “touch” (berue ret) the “freedom of God” (gottes vrîheit) and refers to 
sense perception. 

14 Th e concept of niche construction in this sense has already been applied to religious 
evolution (Bulbulia 2008).
15 Mechthild of Magdeburg (* around 1207; † 1282) was a Christian mystic, born in a noble 
Saxon family. It is reported that she had her fi rst vision of the Holy Spirit at the age of twelve. 
In 1230 Mechthild of Magdeburg left  her home and became a Beguine probably at Magdeburg, 
Saxonia. Th ere she seemed to have exercised a position of authority in a Beguine community. 
Th e Beguines are a Christian lay religious order.
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Table 1 . A passage from the book Th e Flowing Light of the Godhead.

Middle High German version16 (Mechthild 
von Magdeburg 1869: 37)

English translation (Mechthild von 
Magdeburg 2003: 43)

[…] min irdensch sinken kunt von diner 
einunge mines lichamen. Je groe sser loe sunge 
du mir gist, je langer ich in dir můs sweben.

[…] my sinking back to earth is because 
of Your union with my body. Th e more 
You free me, the longer I may hover in 
You.

Against the backdrop of the semiotic considerations made above, the quoted 
passage (Table 1) can be brought into the following semiotic structure, observing 
it in a synchronous state (Fig. 10): 

F igure 10. Mechthild of Magdeburg’s account of an out-of-body experience (OBE) as a 
socio-cultural semiotic system in a synchronous state.

16 Th e original written in Middle Low German is lost.
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According to the model of the basic religious system (Fig. 9), ‘min irdensch sinken’ 
(‘my earthly sinking’) is situated in the position of self-referential immanence (S1), 
because it is a communicative signifi cation of a feeling that refl ects an immediate 
bodily emotion.17 ‘Dine einunge mines lichamen’ (‘Your union with my body’) is 
placed in the position of self-referential transcendence (I1), because the phrase 
refers to God as a transcendent entity. Th e concept ‘einunge’ (‘union’; the ‘unio 
mystica’) semantically refl ects the iconic unity of S1, I1, and O1. ‘loesunge’ (physical 
meaning: ‘separation’; religious meaning: ‘redemption’) stands in the position of 
the indexical relation of immanence and transcendence, because it refers to the 
physical process of separation and likewise to the religious concept of redemp-
tion. ‘Du’ (‘You’ [= God]) is placed in the position of other-referential transcen-
dence, because it refers to an actual capacity of God (‘Je groesser loesunge du mir gist’ 
[‘the more You grant me redemption’]). ‘Ich’ (I [= the lyric subject]) is situated in 
the position of other-referential immanence, because the lyric subject stands for 
mental processes of readers of the text. Th e lyric subject is a “cover”, into which 
the reader might “slip” easily (Linden 2011: 379) and thus, maybe by reading the 
text out loud, transform from a spectator into a participant (Nemes 2012: 47). ‘Ich 
in dir můs sweben’ (‘I may hover in You’ [= God]) stands in the position of the 
self-referential symbolic mediation of immanence and transcendence, because 
the phrase refers to hovering as a physical state and likewise as a religious experi-
ence. ‘Hovering’ semantically refl ects the semiotic task of the symbol S3, namely 
to mediate between the system (self-similarity) and its internally represented 
environment (relational representation). It is to be noted that there is no direct 
connection between O1 as the physical and organic environment of the socio-
cultural semiotic system, i.e. the body state, physiological processes, perceptions, 
and emotions of the author and the lyric subject, i.e. the reader, respectively, and 
O2 as the environment consisting of the author’s and the lyric subject’s, i.e. the 
reader’s, mental processes with feelings, intuition, and thoughts. Both kinds of 
environment represented within the system are mediated through communica-
tively activated semiosis. 

Th e text FLG is shaped by various semantic fi elds that are used for building 
metaphors. Th e metaphors function as the “metabolism” by which the religious 
system – controlled by I2 and I1, respectively – selects data from its surroundings 

17 Th e distinction between emotions and feelings is adopted from Damasio and Carvalho 
 (2013: 145): feelings are “[t]he mental experiences that accompany body states. Action pro-
grammes (drives and emotions) can elicit feelings. Experiences related to exteroceptive senses 
(vision, hearing, touch, taste and smell) commonly cause emotions and ensuing feelings but in 
general are not felt in and of themselves. Th is defi nition also excludes the use of ‘feeling’ in the 
sense of ‘thinking’ or ‘intuiting’.” In the iconic state, feelings are identifi ed with emotions.
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in the positions of O1 and O2 and transforms these into religious information.18 
Gravity is one of the used metaphors.19 From the perspective of religious sense 
making, ‘up’ is the ‘positive’ (transcendent) value, while ‘down’ is the ‘negative’ 
(immanent) value. In religious communication, both directions are religiously 
valued; e.g., hell is, although not necessarily, oft en considered to be ‘down’. Th us, 
religion as a special coordination system of giving meaning to physical space 
connects to “normal”, i.e., non-religious, meaning such as attributions of social 
status like “high status is up” or political attribution like “power is up” (Lakoff , 
Johnson 1980: 16) and transforms it into religious meaning. ‘Min irdensch sinken’ 
(‘my earthly sinking’) goes ‘down’, and ‘loesunge’ (‘redemption’ or ‘release’) from the 
body goes ‘up’. Both directions are mediated by ‘sweben’ (‘hovering’) in the case 
of the text FLG. 

Eroticism is another semantic fi eld for building metaphors in the text FLG. 
However, the mystical unifi cation with God bears analogies with sexual inter-
course among human beings, but the two are not identical. Th us, the example 
of the quoted passage shows that the repair (or exchange) function of the socio-
cultural semiotic system (Fig. 7) consists of metaphors that use semantics of 
source domains (in this case: gravity and eroticism) to generate religious sense as 
the target domain. In other words: religious information processes via “conceptual 
blending” (Fauconnier, Turner 2002). Th e transcendent that is unknown and absent 
in principle is made known and present with immanent means. Th e metabolic 
function of the semiotic communication system selects relevant data from mental 
processes of the readers and uses these for performing the semiotic process. In turn, 
religious sense processed in the semiotic communication system can be adopted by 
mental systems through reading or recitation, which has been a common practice in 
monasteries in the times of Mechthild of Magdeburg (Nemes 2012).

6. Conclusion: Isomorphism between organic and 

religious processes

On the basis of semiotics as a formal tertium comparationis, comparing the modi-
fi ed (M,R)-system with the religious system makes the following points clear:

18  Psychological and physiological research on out-of-body experiences (OBE) focuses on 
the organic correlates of communicated OBE, but cannot explain them as religious experience; 
see, e.g., Braithwaite et al. 2013; Wilkins, Girard, Cheyne 2011; Blanke, Dieguez 2009.
19  Since gravity is referred to metaphorically, no motor skills have to be involved directly, but 
are referenced semiotically; otherwise, a physical separation from the body would violate the 
physical law of gravity.
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 Th e socio-cultural semiotic system in general and the (M,R)-system as well 
as the religious system in particular create an “image” of themselves and their 
environment within the system. Th is is achieved by observing the fi rst (lower) 
and second (middle) levels through the third (higher) level of the hierarchical 
cycle (Salthe 1985).

 Th e second level of all of the three systems is characterized by the system-
internal interplay between the semiotic code and environmental infl uences. 
Th e second level equals Salthe’s conception of the “focal level”, which is posi-
tioned between the fi rst and the third levels (Salthe 1985: 125; Queiroz, El-Hani 
2006). Due to the interplay between the semiotic code and environmental 
infl uences at the second level, “an entity can be both a and not-a because it 
is in the process of changing away from being a. A system of this kind would 
be indeterminate because it is in fl ux” (Salthe 1993: 232). However, as already 
noted, systems must be studied when they are in a synchronous  – i.e. in a 
segregated, linear and digital – state, “because it is only then that they gain a 
quasi-determinacy suffi  cient to characterize them” (Salthe 1993: 232). 

Since every scientifi c model is to a certain extent based on metaphors (Black 1962; 
Kuhn 1993; Brown 2003), the models of the elementary socio-cultural semiotic 
system, of the modifi ed (M,R)-system, and of the basic religious system outlined 
above are based on analogies. Drawing formal analogies by means of semiotics 
between cell processes and processes of religious sense making reveals an isomor-
phism between the two. Th e diff erentiation of evolutionary spheres concerns 
respective substrates, whereas the substrate-neutral semiotic structure as a tertium 
comparationis is isomorphic. Th is insight corresponds to Louie’s characterization 
of r elational biology, namely to “throw away the matter and keep the underlying 
organization” (Louie 2006: 36, emphasis in the original). Due to the identifi ed 
isomorphism, it is possible to understand how the religious system selects data 
from its external surrounding and transforms it into system-specifi c information 
via the internally represented environment. On the basis of the fi nding that semi-
osis bridges the boundaries between the diff erent evolutionary spheres, further 
research can be conducted on the question of how religious processes as part 
of societal communication on the one hand and mental, organic, and physical 
processes on the other hand interact semiotically. With the help of semiotics, 
respective research might point to the direction of “the unity of knowledge” 
(Wilson 1999[1998]) across the natural and social sciences as well as cultural 
studies in order to better understand religion in the context of general evolution.20

20 Th is work was supported by the German Research Foundation as part of a Reinhart 
Koselleck Project on a theory and empiricism of religious evolution (Grant KR 2325/13-1).
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Что можно перенять из семиотики, теории систем и теоретической 

биологии, чтобы понять религиозную коммуникацию

Если религия, как социокультурная знаковая система является частью социокуль-
турной сферы, то каким образом это сочетается с происходящими в религиозной 
среде духовными, органическими и физическими процессами? С помощью семи-
отики, теории систем и теоретической биологии данная статья пытается ответить 
на этот вопрос. Отправной точкой является понимание религиозной эволюции как 
сопутствующей (co-evolution) общественной эволюции. Общественная эволюция, 
в свою очередь, является коэволюцией духовной, органической и физической 
эволю ции. Чистое состояние (eigenstate) социокультурной сферы заключается в 
языке, активированном через коммуникацию. Язык является репликатором обще-
ственно-культурных процессов, что соответствуют функции геномы в органиче-
ских процессах. Различение сфер общей эволюции касается органического, духов-
ного и социокультурного субстратов, в то время как нейтральная по отношению к 
субстрату структура двух эволюционных измерений органических и общественных 
процессов проявляется в разделяемых семиотических паттернах. Органические и 
религиозные процессы генерирования информации изоморфны. Таким образом 
семиозис опосредует религиозную коммуникацию и ее окружающую среду.

https://doi.org/10.1007/978-3-319-20663-9
https://doi.org/10.1007/s10682-015-9814-3


 What we can learn from semiotics, systems theory, and theoretical biology  223

Mida võime õppida semiootikast, süsteemiteooriast ja teoreetilisest 

bioloogiast, mõistmaks religioosset kommunikatsiooni

Kui religioon on ühiskondlik-kultuuriline tähendussüsteem osana ühiskondlik-kultuuri-
lisest sfäärist, siis kuidas seostub see religiooni keskkonda kuuluvate vaimsete, orgaaniliste 
ja füüsiliste protsessidega? Artikkel aitab selle küsimusele vastata, osutades semiootikale, 
süsteemiteooriale ja teoreetilisele bioloogiale. Lähtepunktiks on religioosse evolutsiooni 
mõistmine ühiskondliku evolutsiooni koevolutsioonina, nimelt ühena viimase sisemis-
test alljaotustest. Ühiskondlik evolutsioon on omakorda vaimse, orgaanilise ja füüsilise 
evolutsiooni koevolutsioon. Need evolutsioonisfäärid moodustavad vastastikku üksteise 
keskkondi. Ühiskondlik-kultuurilise sfääri eigenstate seisneb kommunikatsiooni kaudu 
aktiveeritud keeles. Keel on ühiskondlik-kultuuriliste protsesside replikaator, mis vastab 
genoomi funktsioonile orgaanilistes protsessides. Üldevolutsiooni sfääride eristamine 
puudutab vastavat orgaanilist, vaimset ja ühiskondlik-kultuurilist substraati, samas kui 
orgaaniliste ja ühiskondlike protsesside kahe evolutsioonilise mõõtme substraadineut-
raalne struktuur tuleb ilmsiks jagatud semiootilistes mustrites. Informatsiooni generee-
rimise orgaanilised ja religioossed protsessid on isomorfsed. Seega vahendab semioos 
religioosset kommunikatsiooni ja selle keskkonda.  




