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Cosmological Memory Space and the Origin  
of Human Language 

Wolfgang Wildgen 
 
 

Abstract: Spatial cognition as the proper cognitive background of human memory 
had already been propounded in antique mnemonics (ars memorandi). This train 
of thought was expanded to cosmology by Giordano Bruno (1548–1600) and, in 
turn, further developed to infinite space and (Copernican) cosmology. However, a 
range of local frames for cognitive operations has to be considered which rehear-
ses an evolutionary hierarchy of framings. The evolution of language can be consi-
dered as the central instance in the evolution of consciousness. First, three levels 
of spatial cognition (body centred, interactive/social and long ranging/cosmic) are 
defined and their contribution to the evolution of human language and higher 
levels of consciousness are described. The second level of spatial cognition, where 
tools are manufactured, goods exchanged and art appreciated links the embodi-
ment of meaning to mythical/cosmic thinking (first and third level). Recurrent 
patterns of locomotion, path finding and action involving objects and other 
humans stand at the heart of these cognitive capacities. They result in archetypal 
schemata underlying the syntax/semantics of human languages. The largest frame 
of human intellectual orientation concerns the motion of the sun, the moon and 
the ensemble of the stars at night. This was the starting point for astronomical 
knowledge and thus for the reflection on cosmology. Finally, the paradox of crea-
tivity versus cultural conservatism is discussed as an outlook. 
 
 

Cosmology and consciousness 
 
Beyond the view of an isomorphism between the macro-world (the uni-
verse) and the micro-world (man and the human mind), which dominated 
in medieval and early modern time, there is still a strong intuition that 
both spheres are linked by common laws. One must however distinguish 
between the fact that both are the product of human cognizing, reflection 
and discourse, dependent in their evolution on the cultural contexts in 
which they arise and gain acceptance, and a possible causal connection be-
tween cosmological and cognitive laws. If the first seems to be obvious, 
the second is highly questionable. I will approach the problem from a his-
torical perspective (history of ideas) and from a theoretical, mainly cogni-
tive and mathematical perspective. First, let us consider the historical per-
spective. 
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Two major advances in considering theories of the universe and the 
mind were made in the Greek enlightenment period (between 600 and 
300 BC) culminating in the work of Plato and Aristotle and in the Euro-
pean Renaissance (which after a long pause took over this thread; between 
the mid 15th and the end of the 16th century). 

I will pick out one intellectual figure from the 16th century, Giordano 
Bruno (1548–1600).1 In his extensive mnemonic writing he combined the 
cosmological tradition (first Lullus, then Copernicus) with a theory of the 
mind, i.e. of human memory, imagination and inventiveness (ars memo-
randi et inveniendi).2 Despite of his fatal conflict with the Catholic 
Church (he was burnt at the stake in Rome 1600), his scientific work 
opened a complex field of thought between the philosophy of nature 
(cosmology) and the philosophy of mind (memory, language, creativity). 
In the Platonic tradition (of Greek Pythagorean thinking), he applied ba-
sic mathematical tools to both fields: the combinatory art and discrete 
dynamics of Lullus and the geometry of concentric circles and hyper cir-
cles in Copernican astronomy. Thus, all proper ingredients for a modern 
treatment of the question of how cosmological laws are related to human 
consciousness are already present in a pre-modern form as a relational tri-
angle: cosmological model, model of the mind and algebraic/geometric 
concepts. 

In the following chapters, I will concern myself specifically with lan-
guage, which is the major manifestation of human consciousness and with 
the evolution of this endowment, which is a defining characteristic of the 
human species. Other aspects of human consciousness may be derived 
from linguistic capacities or may be analyzed along the same lines. 

 
 

Ars memorandi and cosmology in Giordano Bruno’s philosophy 
 
The classical view of mnemonics3 uses spatial constellations and architec-
tures (in the house, the market place, the town) as conceptual frame-
works. The recalling of memories is imagined as a journey through a 
mnemonic space (a ‘theatre’ of memories). This view of human memory 
assumes a common geometry of man-built and natural space and the 
‘space’ of human knowledge and consciousness. In the Neo-Platonist 
view which dominated Italian philosophy in the sixteenth century, human 

                                                           
1  Major aspects of his philosophy are treated in nine essays and nine fictive dialogues 

with his contemporaries in Wildgen (2011). 
2  Cf. Wildgen (1998). 
3  ‘ars memorandi’, i.e. art of practicing one’s memory or ‘artificial memory’ for pro-

fessional orators. 
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concepts are grounded in eternal ideas (‘ideae’) having their domain out-
side or at the frontier of the universe, possibly in astrological figures or in 
celestial spheres outside the sphere of stars (spheres of angels or the ‘Em-
piraeum’). Thus, they are not affected by the ever changing nature of all 
things in the sub-lunar world (cf. Aristotle’s ‘generatio et corruptio’). The 
realm of these ideas may be called cosmic. In order to interact with the 
material world two parallel but interactive types of cosmos may be con-
ceived: The discrete world of perceivable material entities and the con-
tinuous (fluid, ethereal) world of ideas. The human mind is just a tiny 
sub-field of this basic duality. 

In his first cosmological treatise, the dialogue The Ash-Wednesday 
Supper published in London 1583, Bruno defends a Copernican cosmol-
ogy and extends the heliocentric cosmology to an infinite universe, with 
an infinite number of solar systems (each of which is finite and may con-
tain similar objects, animals and even intelligent beings)4. The idea of an 
infinite universe had consequences for Bruno’s theory of memory and 
language. The grid of the human memory space which was discrete using a 
combination of cells (quadratic or at least equilateral and symmetric sub-
spaces) became unlimited and conceptual journeys, able to produce dis-
course were infinite. The conceptual (mnemonic) grid could be modified 
by metaphor or metonymy so that the reading and interpretation of the 
memory contents allowed for creativity, invention, even fiction. This dis-
tinguishes Bruno’s mnemonics from the classical tradition which was 
rather reproductive than inventive, and it announced Leibniz’ ‘machine of 
conceptual innovation,’ i.e. the impulse for machine intelligence. 

In the light of actual cognitive sciences and neuro-psychology, the 
mnemonic tradition has been revitalized. Mental spaces conserve the to-
pology of external space in the visual field, i.e. retinal projections onto the 
visual brain are topology-preserving. Insofar as the visual brain is one of 
the oldest architectures in the brain and as visual memory is very power-
ful, the technique of enhancing human memory of words and linguisti-
cally coded facts by using visual analysis and memory is a promising strat-
egy. In general, multi-modal memory retrieval is more effective and stable 
than the uni-modal one (thus common nouns are more easily remembered 
than proper names). The brain has an architecture which does not mimic 
the geometry of our universe. There exists, however, an intermediate 
level, i.e. navigation in the real world and navigation in the world of 
memories which shows common features. This intermediate level is based 

                                                           
4  This idea was rejected by the astronomers of his time (including Galileo and Kep-

ler). Herschel (after 1784) was the first astronomer to consider the organisation of 
the outer sky as an accumulation of solar systems extending into the depth of the 
universe (cf. Wildgen 2011: third essay). 
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on a proper orientation in the ambient world, monitored by goal oriented 
strategies, and is thus near to consciousness. At this level, a parallelism be-
tween visual and motor behaviour and memory retrieval in discourse is 
plausible (cf. Belleza, 1987 and Wildgen, 1998: 234–238). This is the em-
pirical foundation of antique, Renaissance and modern mnemotechnics.  

Bruno’s move from a finite and rather restricted view of human con-
sciousness towards an infinite and highly inventive consciousness was a 
radical one. Instead of the consolidation, defence and teaching of a given 
corpus of knowledge, as practiced in medieval universities, it focused on 
imagination, invention, and innovation. Its aim was not just the encyclo-
pedic organisation of knowledge (in an optimized memory) but also the 
creation of new knowledge. The fact that this view provoked the fierce 
opposition of all religious parties (Catholic, Protestant and Calvinist) 
shows that Bruno initiated an intellectual revolution which went beyond 
the astronomical provocations by Galileo and Kepler.5 

The post-medieval view (still dominant in many Christian and Is-
lamic communities) was that the space of allowed thinking, imagination 
and innovation is strictly confined and has above all to respect some stan-
dard interpretation of the Holy Scriptures (under the authority of some 
acknowledged institution). For Galileo and Kepler, the new heliocentric 
model was mainly a technical (mathematical) innovation and they thought 
it would not provoke any conflict with religious creed (in fact, one had 
just to accept minor modifications related to rather marginal passages in 
the Scriptures). The fact that Rome has not yet revised the legal process 
against Bruno (but has that of Galileo) shows that his revolution of mod-
ern intellectual consciousness is still seen as provocative and dangerous.6 

To summarise this short historical overview, we conclude that Re-
naissance philosophy opened the field of philosophical and cosmological 
consciousness beyond medieval restrictions and that Bruno’s model of an 
infinite space of human conceptualization and argument opened the door 
to European Enlightenment and to modern science in the 17th and 18th 
century. The 18th century progressed much further by introducing the an-
thropological dimension of language and thinking. It formed the begin-
ning of all modern explanations of the origin of language (even before 

                                                           
5  Galileo was finally condemned in 1633, Kepler was chased from Prague and later 

from Graz and never received the promised funds from the emperor for his Rudol-
phine Tables (published in 1627). 

6  Most modern cosmologists and physicists presumably don’t accept any religious or 
political restriction of their scientific work. Nevertheless one should not be too 
optimistic, because mainstream thinking and fund raising conditions may have 
taken over the role the Christian churches played in the 16th century (and would 
like to play today if they could). 
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Darwin’s explanation of evolution in 1859; cf. the contributions by 
Condillac, Maupertuis, Rousseau, Diderot and later Herder after 1746). 

But the openness and infiniteness of the space of consciousness does 
not mean that in a specific moment, for specific operations the human 
mind has no frontiers, and that the transition of barriers is easy or that the 
operations of the human intellect are arbitrary. As in Bruno’s cosmology, 
every single world in the universe is finite and most events are happening 
in this finite frame. These finite, local frames are infinitely embedded in 
larger frames and no absolute frame can be conceived by humans.7 How 
to form our conceptions of the universe and of the human mind is there-
fore not a theological or philosophical question but rather one of intellec-
tual strategy, which can always transgress given frames. In a larger sense 
this was also true for mankind on its path from biological to cultural evo-
lution, which is a story of frame changes and extensions. Therefore, dif-
ferent (genetically or culturally given) frames were constitutive at differ-
ent stages of the evolution of human consciousness. In the following 
section I shall adopt an evolutionary perspective in order to understand 
both this framing and the dynamics by which frames change and are 
driven further and further towards an (unknown) limit. I will take human 
language as the central domain where human consciousness appears and is 
specified (nevertheless, many automatic processes in language under-
standing and production are unconscious, but form the basis of human 
consciousness). 
 
 

                                                           
7  Penrose (2005: 760) discusses the importance of an infinite universe for the exis-

tence of sentient life: “For if sentient life is possible at all, then we expect that in a 
spatially infinite universe, it will occur, even if conditions for sentience are extraor-
dinarily unlikely to come about in any finite region of the universe.” Bruno’s as-
sumption that all other solar systems were more or less identical to the system in 
which we live was too optimistic. Our solar system at the rim of our galaxy is in 
fact rather special and the constellation of moon and earth as a tandem may also be 
exceptional. Nevertheless if the universe is infinite there should be other solar sys-
tems similar to ours and it is highly probable that they have developed or will de-
velop intelligent beings. The mere fact that we exist and that our existence can be 
explained via the laws in this universe creates the security that this has or will hap-
pen again and again. 
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The evolution of spatial cognition and of language 
 
Instead of consciousness in absolute terms, I refer rather to several levels 
of consciousness, where specific cognitive faculties emerge: 
 

1. The baseline for human consciousness is defined by the operations of 
perception, motor control and memory. Together they form a cogni-
tive complex allowing for specific behaviours in a species like humans. 
These behaviours may be selected (i.e. be successful or not in survival 
and procreation) and further expanded. 

2. The mental operations underlying these behaviours call for brain archi-
tectures. These are again enabled via genetic information, energetic 
conditions and contexts of maturation. Thus, basic results of (Darwin-
ian) selection may be further developed due to such internal trends. As 
brain growth was such a trend, it may have allowed the expansion of 
perceptual, motor and mnemonic capacities and thus reached a level of 
complexity where consciousness emerged as a feature of human behav-
iour. This may be called the morphogenesis or the self-organisation of 
consciousness. 

3. The self-organisation of consciousness (cf. 2) triggered a new type of 
social behaviour and social organisation which became selective at the 
level of conflicts or rivalry between human sub-species and regional va-
rieties. Alternatively different varieties may have been integrated during 
periods of crises (cf. ice-ages) producing more powerful social groups 
and founding a kind of social organisation dependent on individual and 
collective consciousness. At this stage ‘cultures’ emerged and began to 
‘self-organize’ the product of human evolution in new contexts.8 This 
finally resulted in giving consciousness a central role in the further ex-
pansion of human cultures and their techniques (art, science, religion, 
law, politics etc.). 

 
These levels are still operative and can be observed as aspects of human 
behaviour. In the novel À la recherche du temps perdu (Remembrance of 
Things Past), Marcel Proust describes how the smell of a cake evokes a 
whole cascade of biographic memories. One may presume that, as the 
gustatory and olfactory senses are linked to rather archaic neural struc-
tures, this or a similar type of memories dominated in the mental life of 
                                                           
8  The concept of ‘autorégulation’ was introduced by Jean Piaget (cf. Piaget 1972: 71–

75). If a species reaches a new level of organisation, the potential of this evolution 
can be unfolded via self-organisation. ‘Cultures’ are thus self-organizing structures 
exploiting the potential given by biological evolution. Chimpanzee ‘cultures’ can 
achieve this to a certain extent, but humans exploit it maximally (cf. Wildgen 2010 
for the role of self-organisation in the evolution of language). 
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early hominids, e.g. the Australopithecus some 3 to 4 million years BP. 
Memory is linked to specific space-time scenarios (external cues) and to 
specific gustatory/olfactory features (internal cues). Further evolution 
will change the structure and balance of external and internal cues and 
generalize over different kinds of senses. If the external memory space of 
animals (mammals and later primates) is rather a piecemeal of situations 
and aspects of them (like the early memories evoked by the cake in Mar-
cel Proust), then the human mind puts these pieces together in a double 
fashion: 
 

1. The different senses (classically five senses are distinguished, but mod-
ern psychology has driven the number to 30) are integrated into a kind 
of ‘common sense.’ This hypothetic entity (neural correlates could ex-
ist in the frontal lobe) is nearer to consciousness than to the physio-
logical senses, is a presupposition of culture, and is further specified in 
cultural evolution.  

2. The ‘piecemeal’ topology of local situations is integrated into larger 
and more coherent fields and fitted to a complete view of the ambient 
world/ecology. Finally, in the sciences, a total view of the universe in-
tegrates the local views of regional domains and relates their regulari-
ties to universal laws of nature. 

 

The complete and unrestricted knowledge of the world remains a goal 
never reached. If we examine human language more closely we can see dif-
ferent advances towards this goal which may reflect evolutionary periods 
(in this sense human language is a quasi-fossil of the evolution of con-
sciousness). 

If we take the spatial behaviour underlying the cognitive capacities of 
the nearest existent hominids (chimpanzees) as an analogue of capacities 
of the last common ancestor (LCA) some 5 to 7 m.y. BP, it is clear that 
they are able to cognize a certain territory with its frontiers (where other 
chimpanzees of a different group live), positively or negatively loaded lo-
cations (food or water supply versus danger/death, possible attacks), and 
places of shelter. We can describe this space as basically middle range (be-
yond the motion of the proper body, but stably restricted over long peri-
ods) and three-dimensional (the third dimension was important for quick 
locomotion in the trees). At the stage of the Australopithecus who 
roamed in the savannah but still used trees for shelter, the space became 
flatter (the savannah); lakes, rivers and shelters in cave entrances gained 
importance (cf. the landscape in the East African rift valley).9 Another 
domain of spatial cognition was unfolded by seasonal migration, follow-

                                                           
9  Cf. Wildgen (2011b), in which the evolution of architecture is discussed. 
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ing the herbivores (cf. the migration of current hunters like lions in East 
Africa). Later, i.e. after 1.6 m.y. BP, the migration routes left the African 
continent and Homo erectus populated Asia. During migration he/she 
had to adapt to very different climates and to the waves of climatic 
changes which occurred mainly in the Northern hemisphere. This means 
that the new species had to cognize a variable space due to migration and 
to rather quick climatic changes. The rain forest was quasi a closed three-
dimensional space with the roof of canopy trees as a vertical limit. In the 
savannah the moving sun during day time and the moving moon/the mov-
ing stars replaced the green ‘roof’ of the rain forest.  
 

  
 

 
 
 
 
 
 
 
 
 
 

Figure 1: Rain forest (left) versus savannah (right): examples  
and schematic analysis 

 
For spatial cognition this meant that it was not sufficient to know the 
network of interesting places. The individual or the groups of scavengers / 
predators had to use a mental map of the area. This mental map was essen-
tial in the pursuit and retrieval of prey. Also, in order to recruit hunting 
partners a primitive protolanguage had to be used in order to provide a 
coherent description of the location. (cf. how bees and ants recruit help-
ers). We shall call this extended open space, the long distance space. The 
sky and on it the moving sun, the moon, stars became part of the human 
ambient space. This is the natural origin of man’s interest in cosmology. 

Roof of the forest 

Bottom of the forest 

3D-system of branches 

Locomotion

Sky: sun, at night: moon, stars 

Savannah: space of roaming

Locomotion 
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As the spatial range between the individual body and the global space 
grew, an intermediate space domain gained importance, becoming the 
cradle of symbolic thinking and communication. At this stage collective 
activities like tool manufacturing, exchange of goods (or social redistribu-
tion), child rearing and fire, i.e. the more intricate social life which would 
distinguish Homo sapiens from other hominids, appeared.10 The question 
is: Where does language emerge in this configuration and what function 
does it serve? We may consider three main source domains for linguistic 
skills in cognition and behaviour. 

 

1. Cognition at the intimate space. This covers: perception, control of 
hands, memory of the proper body, and kinship caring. This seems to 
be the root of all part-whole taxonomies and concerns recurrent proc-
ess schemata of motor control of limbs, ingesting/ egesting, touching, 
automatic grasping/releasing etc. (cf. Wildgen 1981 and 2004: chapter 
3). 

2. The intermediate space of manufacturing tools and of common activities 
like butchering, cooking, child rearing and caring for members of the 
group. The evolution of more altruistic forms of social interaction is on 
a par with these tasks and group activities such as dancing, music and 
ritual ceremonies expand this development. The process schemata 
which emerge are related to recurrent or ritualized practices which link 
different agents with types of objects. The invariants of theses proc-
esses become the core of argument structures and syntactic construc-
tions in fully-fledged languages. Causality (e.g. motivation, goal orien-
tation) emerges from these schemata. 

3. The space of locomotion at long distances, migration and later naviga-
tion with boats along islands or directed by the orientation of stars on 
the night sky (cf. the techniques and maps of Melanesian travellers). 
External landmarks are here used for orientation: mountain peaks, riv-
ers and shorelines. Some of these landmarks are in motion, e.g. the sun, 
the moon, the stars at night and they also change with the seasons. In 
this context one has to consider that since the australopithecines, and 
once upright locomotion became dominant, early humans lost their fur 
covering and expanded daylight journeys in the sun in pursuit of prey 
or in search of cadavers. This was a constant during the next millions of 
years and could select for cognitive strategies and genetically predis-
posed cognitive schematizations, enabling the perception and memori-
zation of gestalt complexes, which correspond to basic sentences (with 
1 to 3 arguments of a verbal core; cf. Wildgen 2004: 166–171).  

                                                           
10  New research published in 2012 shows that already around 1 my BP fire was used 

by Homo in Wonderwerk Cave, Northern Cape; cf. Berna e.a. (2012). 
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The precise context of the emergence of human language capacity remains 
unknown. Several scenarios (cf. Wildgen 2004 and 2010) are plausible.  

First, at the level of intimate interaction, with longer child rearing 
(due to the maturation of the brain after birth) the mother-child commu-
nication became prominent. As larger brains are observed since Homo 
erectus, this could have been the period for this evolutionary step (ca. 
2 m.y. to 500.000 y. BP). As we note in current mother child behaviour, a 
rather long period (7 to 8 months) is reserved to phonic although non 
referential communication. Rhythms of speech, emotional values, quasi 
the music of language is what counts in the establishment of a strong 
communicational link between mother (care giver) and child. As a span-
drel effect, this enlarged emotional code (its music) could have changed 
the courtship patterns and thus the behaviours of males in relation to fe-
males (and to children they care for). Such a pattern could easily become a 
preference in sexual selection and drive a run away evolution maximizing 
phonic repertoires in women and men. This phonic (emotional) evolution 
of communication probably did not enlarge considerably the referential 
lexicon beyond that of primates (three to five stable referential categories 
in alarm calls). 

Second, the medium scale space where group internal social coopera-
tion and communication was central and where technical skills had to be 
enacted and taught. This was probably the source of a more sophisticated 
referential communication. Eventually, a lexicon which grew beyond 
50 items triggered a process of self-organisation in which simple morpho-
logical paradigms, such as in nominal composition or the distinction be-
tween nominal and verbal items, and thus the basics of sentence patterns, 
could emerge. This was possibly the ‘real’ start of human languages be-
yond the repertoire of social and alarm calls in primates, and thus the start 
of human consciousness based on language. In parallel or in co-evolution, 
other symbolic capacities, like tool technology, figurative art, music, 
emerged and produced the ‘homo symbolicus’ as Cassirer calls this stage 
in his philosophy of symbolic forms (cf. Sandkühler, Pätzold et al., 2003 
and Wildgen 2004: chapter 9). This intermediate level (neither the indi-
vidual body, nor the global reality are in focus) is able to conserve the 
knowledge of earlier generations, to establish the continuity/identity of 
civilizations, the oral (later written) traditions of history and myth, a reli-
gious creed unifying large populations beyond political units, and a uni-
verse of shared values for ethics, politics and art. The question arises: how 
could humans communicate and thus conserve this symbolic space? The 
symbolic faculty required grounding in the senses and in the external 
world. Therefore, the double nature of the sign was the proper solution 
and became the basis of a fully unfolded human consciousness. 
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The tremendous potential of signs becomes visible when applied to 
natural forces and cosmological processes. The rising and setting sun, the 
pale moon light and its transformation of the visible world, the strange 
but lawful motion of uncountable stars, the hazards of life, human fate 
and many macro-events beyond individual life space become accessible 
with the use of symbolism. This transcendence of sign use in search of a 
global and unlimited understanding is the third stage, where religious and 
cosmological consciousness emerges.11 

At these levels of spatial cognition and language, different types of 
event- and action-schemata emerge.12 The schematization of event struc-
tures is perhaps the most fundamental achievement of early human intel-
lectual evolution and it was only firmly established by Homo sapiens, i.e. 
some 300.000 y. BP.13 The social and symbolic skills of Homo sapiens 
were the reason for his survival and rapid expansion through Asia, Europe 
and into the Americas. 

In the following, I will consider two central types of action based on 
symbolic (and linguistic) skills: tool manufacturing (in industries with 
stable standards) and exchange (commerce with stable exchange rates and 
values). 

 

                                                           
11  The evolutionary link between religious and cosmological thinking was evident in 

religions based on the sun, the moon, the ecliptic, etc. It was superseded by relig-
ions having a kind of warlord as central figure (e.g. in the Mosaic tradition). Never-
theless when a profane astronomy came to public perception (with Bruno, Galileo 
and Kepler) the organized religious communities felt endangered and tried to re-
press such a demystification of the heavens. 

12  If these schemata are abstracted, the event and action structure can be related to 
constants in dynamic systems theory.The mathematical study of kinematics and 
dynamics started with Zenon’s paradox of Achilles and the turtle/tortoise. It was 
further developed by Archimedes in Greek antiquity and continued by Galileo,  
Kepler, Leibniz and Newton in modernity. The consolidation of ‘analysis situs’ in 
the 18th century (e.g. Euler) led to the advanced dynamics of Poincaré, Einstein and 
was the central topic of modern mathematics in the work of Thom, Penrose a.o. 

13  Recent research suggests that between 195.000 and 123.000 y. BP the species 
Homo sapiens was going through a bottle neck near extinction and had for climatic 
reasons to survive in rather small pockets in southern Africa in caves near to the 
shore (cf. Marean 2010). The Homo neanderthalensis who had migrated to Europe 
and Asia earlier (he is considered a descendant of the Homo heidelbergensis or 
similar types living in Europe around 400.000 y. BP) did not share this evolution-
ary period with Homo sapiens. Although his tool technology was roughly the same 
as that of Homo sapiens, the growth of his body and brain (i.e. his early child-
hood) were different as the analysis of child bones shows. We may conclude that 
the typology of actions and the complexity of social action (and social competence, 
altruism in cooperation) were radically different.  
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1. Tool industries presupposed the systematic striking of a stone by a tool 
(another stone tool or a bone). The shock wave could split certain ma-
terials (e.g. glass-like stones from volcanic origin) and produce a sharp 
edge, which facilitated the cutting of fur and wood. Only a small per-
centage of the worked stones were used as tools as the archeological 
analysis of Paleolithic working places shows. The best pieces could be 
fitted to wood shafts using specifically manufactured glues (mainly 
birch pitch). The constitutive actions are striking and splitting. The 
underlying schema is that of capture and emission (two basic dynamic 
archetypes, cf. Wildgen 1982: 43f.).  

 
 

 
 
 
 
 

Figure 2: Schema of CAPTURE (choking) and EMISSION (splitting) 
 

2. In exchange and commerce, the basic schema is that of GIVING (or 
mutual giving). It implies two agents and a third entity, which is ex-
changed (it changes its proprietor). Additionally a fourth imaginary en-
tity emerges, the exchange value. It will later in the cultural evolution 
be substantiated by valuable materials (feathers, shells or silver, gold or 
money or banking transfers). The inherent dynamics of this value sys-
tem are more complex than simple exchange. In modern chemistry 
such mediating forces are called catalysts; they enable a process but are 
not changed or spent by it. 

 
 
 
 
 
 
 
 
 
 

 
Figure 3: Schema of GIVING (mutual) 

 
The extra field which mediates the equivalence of the two exchanged ob-
jects has the features of a code, i.e. it prefigures or accompanies the emer-
gence of symbolic systems, such as language. In the case of mutual ex-

SplittingChoking

Objects exchanged 

Agent 2 

Agent 1 
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change the agent/patient roles interchange, but the binding force (the 
value) is invariant. 

Our central hypothesis is that the emergence of a mediating symbolic 
system (of exchange values, of ritual rules, aesthetic values and grammati-
cal rules) was the starting point of the new ‘symbolic’ species. It opened 
the way for unlimited, cosmological consciousness. 

 
 

Consciousness and human creativity 
 
Beyond the important symbolic faculty and the resultant social networks, 
there is another astonishing feature which has to be addressed: human 
creativity. In many cases this faculty which enables cultural innovation 
and progress seems to be in conflict with the social and political organisa-
tion of humans insofar as it tends to break or destabilize traditions and es-
tablished order. Even in modern societies the creative individual (artist, 
political activist, and scientist) is often considered an enemy, or a danger 
to public order. This creates a paradox: on the one hand cultural and po-
litical progress depend on the effect of innovation (often driven by crea-
tive minorities), on the other hand these societies (although they profit 
from such innovations) tend to repress the individuals responsible for 
such changes.  

Inventiveness in the search for resources (food supply, chase and 
scavenging strategies etc.) may have been selected originally. However the 
increase of brain capacities enabled by high energy food produced human 
intellectual and artistic creativity as a secondary effect. This effect became 
vital as soon as the society entered a phase of crisis. This produced the 
ambivalent nature of human creativity. In the phase of crisis or danger 
(due to conflict with other societies or to natural catastrophes) the latent 
potential of creativity was required. In this phase a selection on criteria of 
inventiveness could occur. It was immediately stopped as soon as the con-
servation of the status quo gained priority. Thus human creativity drives 
cultural evolution but it is also driven (furthered or repressed) by this 
evolution.  

In summary, human consciousness is an open field which can be ex-
plored individually and can be repressed or promoted in different so-
cial/cultural contexts. If it is repressed, this may guarantee a good level of 
stability at least for the reigning class. Insofar as innovative communities 
are more competitive (in industry, science, commerce, art, politics) the 
chances for success (or even survival) in conservative communities de-
crease rapidly. 

If we look back to Bruno’s cosmology of an infinite world, we can 
say that the space of human consciousness in a specific phase of human 
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evolution looks as if it was finite and even clearly limited. These limita-
tions are, however, fluid on a larger scale. During their life time, individu-
als may enforce a rapid intellectual development which breaks these barri-
ers and societies which try to banish individual creativity will eventually 
lose out against societies which exploit the individual potential for creativ-
ity. The proper equilibrium between individual creativity and the advance 
of collective consciousness remains a problem to be solved in any period 
and in any context. 
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Proust, Marcel 1989: À la recherche du temps perdu. Paris: Gallimard 
Sandkühler, Hans-Jörg, Detlev Pätzold et al. (eds.) 2003: Kultur und 

Symbol. Ein Handbuch zur Philosophie Ernst Cassirers. Stuttgart: 
Metzler 

Stroh Cornelia (ed.) 2010: Von Katastrophen, Zeichen und vom Ursprung 
der menschlichen Sprache. Würdigung eines vielseitigen Linguisten. 
Wolfgang Wildgen zur Emeritierung. Bochum: Brockmeyer 

Wildgen, Wolfgang 1981: “Archetypal Dynamics in Word Semantics. An 
Application of Catastrophe Theory”, in: Eikmeyer and Rieser (eds.) 
1981: 234–296 

Wildgen, Wolfgang 1982: Catastrophe Theoretical Semantics. An Elabora-
tion and Application of René Thom’s Theory. Amsterdam: Benjamins 

Wildgen, Wolfgang 1998: Das kosmische Gedächtnis. Kosmologie, Semiotik 
und Gedächtniskunst im Werk von Giordano Bruno (1548–1600). 
Frankfurt/Main: Peter Lang 

Wildgen, Wolfgang 2004: The Evolution of Human Languages. Scenarios, 
Principles, and Cultural Dynamics. Amsterdam: Benjamins 



163 

Wildgen, Wolfgang 2010: „Sprache und Selbstorganisation: Von der bio-
logischen zur kulturellen Evolution der Sprache“, in: Stroh (ed.) 
2010: 1–19 

Wildgen, Wolfgang 2011a: Giordano Bruno. Neun Studien und Dialoge zu 
einem extremen Denker, Berlin: LIT-Verlag 

Wildgen, Wolfgang 2011b: “Urban Morpho- and Semiogenesis: Analysis 
of Four Harbour Towns”, Invited talk given at the Congress of the 
International Association for Visual Semiotics (AISV-IAVS) in Lis-
bon, 26th of September 2011; accepted for publication in Degrés 2012 

 



 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 50
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AardvarkBold
    /AbadiMT-CondensedLight
    /AdelaidePlain
    /AdineKirnbergRegular
    /AdineKirnberg-S
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Aharoni-Bold
    /AisaUnicode
    /AisaUnicode-Bold
    /AisaUnicode-BoldItalic
    /AisaUnicode-Italic
    /AlbertusExtraBold
    /AlbertusExtraBold-Regular
    /AlbertusMedium
    /AlbertusMedium-Italic
    /AlbertusMedium-Regular
    /AlbertusMT
    /AlbertusMT-Italic
    /AlbertusMT-Light
    /Aldine721BT-Bold
    /Aldine721BT-Roman
    /AlefbetNormal
    /Algerian
    /AlgiersPlain
    /Alkaios
    /Alkaios-Bold
    /Alkaios-BoldItalic
    /Alkaios-Italic
    /AllegroBT-Regular
    /ALPHA-Demo
    /AmazoneBT-Regular
    /American-Uncial-Normal
    /AmerigoBT-BoldA
    /AmerTypewriterITCbyBT-Bold
    /AmherstItalic
    /AmherstPlain
    /AmyNormal
    /AndaleMonoIPA
    /Andalus
    /Andromeda
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Animals
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOlive-Compact
    /AntiqueOlive-Italic
    /Antique-Olive-Normal
    /AntiqueOlive-Roman
    /Aparajita
    /Aparajita-Bold
    /Aparajita-BoldItalic
    /Aparajita-Italic
    /Apple-Chancery
    /ArabiaPlain
    /ArabicTypesetting
    /ArchitecturePlain
    /Arenski
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /Ariston
    /ArnoldBoecklin-ExtraBold
    /ArrusBT-Bold
    /ArrusBT-Roman
    /Aston-F1
    /Athenian
    /AvalonBold
    /AvalonBoldItalic
    /AvalonItalic
    /AvalonPlain
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BahamasBold
    /BahamasHeavyPlain
    /BahamasLightPlain
    /BahamasPlain
    /BalloonExtra-Bold
    /Balloons-Normal
    /BallroomTangoPlain
    /BanffPlain
    /BangkokBold
    /BangkokPlain
    /BankGothicBT-Medium
    /BardPlain
    /Baskerville-Bold
    /BaskervilleNormalItalic
    /Baskerville-Normal-Italic
    /BaskOldFace
    /BassoonBold
    /BassoonPlain
    /Batang
    /BatangChe
    /Bauhaus
    /Bauhaus93
    /BauhausBoldItalic
    /Bauhaus-Heavy-Bold
    /Bauhaus-Thin
    /BedrockPlain
    /BeehivePSMT
    /Beffle
    /BellCentennialBT-Address
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BelweBT-Bold
    /Benguiat-Light
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardBoldCondensedBT-Regular
    /BernhardFashionBT-Regular
    /BigTopPlain
    /BlackadderITC-Regular
    /BlackChancery
    /BodnoffPlain
    /Bodoni
    /Bodoni-Bold
    /Bodoni-Bold-DTC
    /Bodoni-BoldItalic
    /Bodoni-BoldItalic-DTC
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Normal-Italic
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /Bodoni-Roman-DTC
    /Bodoni-RomanItalic-DTC
    /BoinkLetPlain
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /BookmanITCbyBT-Light
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolFive
    /BookshelfSymbolFour
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /BosanovaPlain
    /BradleyHandITC
    /Braggadocio
    /BravoEngravedPlain
    /BravoPlain
    /BremenBT-Black
    /BremenBT-Bold
    /BriquetPlain
    /BriskPlain
    /BritannicBold
    /Broadway
    /BroadwayBT-Regular
    /BroadwayEngravedBT-Regular
    /Broadway-Normal
    /BrochurePlain
    /BrombeerEngravedDB
    /BrooklynBold
    /BrooklynBoldItalic
    /BrooklynItalic
    /BrooklynPlain
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BruceOldStyleBT-Italic
    /BruceOldStyleBT-Roman
    /BrushScriptBT-Regular
    /BrushScriptMT
    /BuskerPlain
    /BusoramaITCbyBT-Medium
    /bwhebb
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Caligula
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /CampaignPlain
    /CancunPlain
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Candid
    /CarinoPSMT
    /CarletonNormal
    /CasablancaAntiqueItalic
    /CasablancaAntiquePlain
    /CasablancaBold
    /CasablancaBoldItalic
    /CasablancaItalic
    /CasablancaPlain
    /Caslon224ITCbyBT-Bold
    /Caslon224ITCbyBT-Book
    /CaslonBT-Bold
    /CaslonOldFaceBT-Roman
    /Caslon-Thin
    /CasperOpenFacePlain
    /CastanetPlain
    /Castellar
    /Centaur
    /CenturionOldBold
    /CenturionOldItalic
    /CenturionOldPlain
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Roman
    /CenturySchoolbook-Italic
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CgTimes
    /CgTimes-Bold
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CgTimes-BoldItalic
    /CgTimes-Italic
    /CGTimes-Italic
    /Charting
    /Chicago
    /Chiller-Regular
    /Clarendon
    /Clarendon-Bold
    /ClarendonBT-Bold
    /Clarendon-Condensed-Bold
    /Clarendon-Light
    /Clocks
    /CloisterOpenFaceBT-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialScriptBT-Regular
    /CommonBullets
    /CompactaBT-Black
    /CompactaBT-Light
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CooperBlack-Italic
    /CooperBlack-Thin-Italic
    /CooperBT-Medium
    /Cooper-Heavy-Italic
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-Heavy
    /CopperplateGothicBT-Roman
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Copperplate-ThirtyTwoBC
    /CopperPotBold
    /CopperPotPlain
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Coronet
    /Coronet-Regular
    /CosmicPlain
    /CosmicTwoPlain
    /CottagePlain
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CrescentPlain
    /CupertinoItalic
    /CupertinoPlain
    /CurlzMT
    /CzarBold
    /CzarBoldItalic
    /CzarItalic
    /CzarNormal
    /DataGlyph-Regular
    /DaunPenh
    /DauphinPlain
    /David
    /David-Bold
    /DawnCastleBold
    /DawnCastlePlain
    /DejaVuSans
    /DejaVuSans-Bold
    /DejaVuSans-BoldOblique
    /DejaVuSansCondensed
    /DejaVuSansCondensed-Bold
    /DejaVuSansCondensed-BoldOblique
    /DejaVuSansCondensed-Oblique
    /DejaVuSans-ExtraLight
    /DejaVuSansMono
    /DejaVuSansMono-Bold
    /DejaVuSansMono-BoldOblique
    /DejaVuSansMono-Oblique
    /DejaVuSans-Oblique
    /DejaVuSerif
    /DejaVuSerif-Bold
    /DejaVuSerif-BoldItalic
    /DejaVuSerifCondensed
    /DejaVuSerifCondensed-Bold
    /DejaVuSerifCondensed-BoldItalic
    /DejaVuSerifCondensed-Italic
    /DejaVuSerif-Italic
    /Desdemona
    /DFCalligraphicOrnamentsLET
    /DFDiversionsLET
    /DFDiversitiesLET
    /DFKaiShu-SB-Estd-BF
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DixielandNormal
    /DokChampa
    /DomBoldBT-Regular
    /DomCasual
    /DomCasualBT-Regular
    /DomCasual-Thin
    /Dotum
    /DotumChe
    /Dutch801BT-Bold
    /Dutch801BT-Roman
    /Ebrima
    /Ebrima-Bold
    /EdwardianScriptITC
    /Egyptian505BT-Bold
    /Egyptian505BT-Roman
    /EklekticPlain
    /Elephant-Italic
    /Elephant-Regular
    /EnglandHandDB
    /English
    /English111PrestoBT-Regular
    /English111VivaceBT-Regular
    /English157BT-Regular
    /EngraversMT
    /EngraversOldEnglishBT-Regular
    /EngraversRomanBT-Bold
    /EngraversRomanBT-Regular
    /EnvisionPlain
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /Eras-Normal
    /Eras-UltraBlk-Heavy
    /ErieBlackBold
    /ErieBlackPlain
    /ErieBold
    /ErieContourPlain
    /ErieLightBold
    /ErieLightPlain
    /EriePlain
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuphemiaCAS
    /EuroIranica
    /EuroIranicaBold
    /EuroIranicaBoldOblique
    /EuroIranicaItal
    /EuromodeBold
    /EuromodeBoldItalic
    /EuromodeItalic
    /EuromodePlain
    /Europa-Regular
    /Eurostile
    /Eurostile-Bold
    /Eurostile-BoldExtendedTwo
    /Eurostile-ExtendedTwo
    /ExpoPlain
    /EZBorder
    /FangSong
    /FelixTitlingMT
    /FencesPlain
    /FetteEngschrift
    /FlamencoD
    /FlorenceNormal
    /FootlightMTLight
    /ForteMT
    /FranceBold
    /FrancePlain
    /FrankensteinPlain
    /FrankfurtGothicBold
    /FrankfurtGothicBoldItalic
    /FrankfurtGothicHeavyItalic
    /FrankfurtGothicHeavyPlain
    /FrankfurtGothicItalic
    /FrankfurtGothicPlain
    /FrankHighlightPlain
    /FranklinCondGothic
    /FranklinCondGothicITALIC
    /FranklinGothic
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITALIC
    /FranklinGothicITCbyBT-Heavy
    /FranklinGothic-Light
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FranklinRedmondCondensed
    /FrankRuehl
    /FreeportPlain
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FreestyleScript-Thin
    /Frege
    /FrenchScriptMT
    /Frutiger-Cn
    /Fujiyama2Italic
    /Fujiyama2Plain
    /FujiyamaBlackPlain
    /FujiyamaBoldItalic
    /FujiyamaExtraBoldItalic
    /FujiyamaExtraBoldPlain
    /FujiyamaItalic
    /FujiyamaLightItalic
    /FujiyamaLightPlain
    /FujiyamaPlain
    /FujiyamaPSMT
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-Light
    /FuturaBT-Medium
    /Gabriola
    /GalleriaPlain
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /GandhariUnicode-Bold
    /GandhariUnicode-BoldItalic
    /GandhariUnicodeItalic
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-KursivHalbfett
    /GarrisonCondSans
    /GarrisonCondSansBOLD
    /GarrisonExtraBoldSansBOLD
    /GarrisonExtraCondSans
    /GarrisonLightSans
    /GarrisonLightSansBOLD
    /GarrisonLightSansBOLDITALIC
    /GarrisonLightSansITALIC
    /GarrisonSans
    /GarrisonSansBOLD
    /GarrisonSansBOLDITALIC
    /GarrisonSansITALIC
    /GatineauBold
    /GatineauBoldItalic
    /GatineauItalic
    /GatineauPlain
    /Gautami
    /Gautami-Bold
    /Geneva
    /GeographicSymbolsNormal
    /Geometric231BT-BoldC
    /Geometric231BT-HeavyC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /GeometricSlab703BT-Bold
    /GeometricSlab703BT-BoldCond
    /GeometricSlab703BT-Medium
    /GeometricSlab703BT-MediumCond
    /GeometricSlab703BT-XtraBold
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GilbertUltraBoldPlain
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-ExtraBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Gisha
    /Gisha-Bold
    /GlacierItalic
    /GlacierPlain
    /GloucesterMT-ExtraCondensed
    /GoldenOldStyleBold
    /GoldenOldStylePlain
    /GoldMinePlain
    /GorillaITCbyBT-Regular
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /Goudy-ExtraBold
    /GoudyHandtooledBT-Regular
    /Goudy-Italic
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Greek
    /GreekItalic
    /GreekMathSymbolsNormal
    /GreekOldFace
    /GreekPlatonISW
    /Griechisch
    /GriechischHEBGRI
    /GriffonPSMT
    /GriffonShadowPlain
    /GrizzlyITCbyBT-Regular
    /GrouchITCbyBT-Regular
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /HarpoonPlain
    /Harrington
    /Hebrew
    /HeidelbergPlain
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HoboBT-Regular
    /HoeflerText-Black
    /HoeflerText-BlackItalic
    /HoeflerText-Italic
    /HoeflerText-Ornaments
    /HoeflerText-Regular
    /HollowNormal
    /HomePlanning
    /HomePlanning2
    /HomewardBoundPlain
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /IglooLaser
    /Impact
    /ImpressBT-Regular
    /ImprintMT-Shadow
    /ImpulsBT-Regular
    /IndianaPlain
    /IndianaSolidPlain
    /IndoTimesRoman120Bold
    /IndoTimesRoman120Italic
    /IndoTimesRoman120Normal
    /Industrial736BT-Italic
    /Industrial736BT-Roman
    /InformalRoman-Regular
    /IowanOldStyleBT-Bold
    /IowanOldStyleBT-Roman
    /IrelandPlain
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /IskoolaPota-Bold
    /Japanese-Generic1
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /JoannaMT
    /JoannaMT-Bold
    /JoannaMT-BoldItalic
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /JupiterPlain
    /KabanaBoldPlain
    /KabanaBookPlain
    /KabelBdNormal
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KaiTi
    /Kalinga
    /Kalinga-Bold
    /Kartika
    /Kartika-Bold
    /KastlerBoldItalic
    /KastlerItalic
    /KauflinnBOLDITALIC
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KeypunchPlain
    /KeystrokeNormal
    /KhmerUI
    /KhmerUI-Bold
    /Kidnap
    /KidsPlain
    /KinoMT
    /KoalaBold
    /KoalaPlain
    /KodchiangUPC
    /KodchiangUPCBold
    /KodchiangUPCBoldItalic
    /KodchiangUPCItalic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /Korean-Generic1
    /KorinthiaItalic
    /KorinthiaPlain
    /KristenITC-Regular
    /KuenstlerScript-Medium
    /KunstlerScript
    /LandscapePlanning
    /LaoUI
    /LaoUI-Bold
    /Latha
    /Latha-Bold
    /LatinWide
    /Leelawadee
    /Leelawadee-Bold
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-BoldSlanted
    /LetterGothic-Italic
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMT-Bold
    /LibertyBT-Regular
    /LibraBT-Regular
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /LincolnPlain
    /LinusPlain
    /LiquidCrystalPlain
    /LiteratBlackDB
    /Lithograph
    /LithographBold
    /LithographLightPlain
    /LogicRQBasicOne
    /LubalinGraph-Book
    /LubalinGraph-BookOblique
    /LubalinGraph-Demi
    /LubalinGraph-DemiOblique
    /LucidaBlackletter
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /LuzSans-Book
    /LydianCursiveBT-Regular
    /Magneto-Bold
    /MaiandraGD-Regular
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal
    /Mangal-Bold
    /ManjushreeCSXA
    /ManjushreeCSX-BoldA
    /ManjushreeCSX-BoldItalicA
    /ManjushreeCSX-ItalicA
    /Map-Symbols
    /Marigold
    /Marlett
    /MathematicalPi-Five
    /MathematicalPi-Four
    /MathematicalPi-One
    /MathematicalPi-Six
    /MathematicalPi-Three
    /MathematicalPi-Two
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MeiryoUI
    /MeiryoUI-Bold
    /MeiryoUI-BoldItalic
    /MeiryoUI-Italic
    /MemorandumBold
    /MemorandumPlain
    /MEngraversOldEnglish
    /MerlinPlain
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /Microsoft-Yi-Baiti
    /MingLiU
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Ming-Lt-HKSCS-UNI-H
    /MinionPro-Bold
    /MinionPro-BoldCapt
    /MinionPro-BoldDisp
    /MinionPro-BoldIt
    /MinionPro-BoldItCapt
    /MinionPro-BoldItDisp
    /MinionPro-BoldItSubh
    /MinionPro-BoldSubh
    /MinionPro-Capt
    /MinionPro-Disp
    /MinionPro-It
    /MinionPro-ItCapt
    /MinionPro-ItDisp
    /MinionPro-ItSubh
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldCapt
    /MinionPro-SemiboldDisp
    /MinionPro-SemiboldIt
    /MinionPro-SemiboldItCapt
    /MinionPro-SemiboldItDisp
    /MinionPro-SemiboldItSubh
    /MinionPro-SemiboldSubh
    /MinionPro-Subh
    /Miriam
    /MiriamFixed
    /MisterEarlBT-Regular
    /Mistral
    /Modern-Regular
    /Monaco
    /MonaLisa-Recut
    /MongolianBaiti
    /MonospacedBold
    /MonospacedBoldItalic
    /MonospacedItalic
    /MonospacedPlain
    /MonotypeCorsiva
    /MonotypeSorts
    /MoolBoran
    /MorseCode
    /MotorPlain
    /MS-Gothic
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Symbol
    /MurrayHillBT-Bold
    /Music
    /MusicalSymbolsNormal
    /MVBoli
    /MyriadWebPro
    /MyriadWebPro-Bold
    /MyriadWebPro-Condensed
    /MyriadWebPro-CondensedItalic
    /MyriadWebPro-Italic
    /MysticalPlain
    /Narkisim
    /NebraskaBold
    /NebraskaBoldItalic
    /NebraskaItalic
    /NebraskaPlain
    /NewAthenaUnicode
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-Roman
    /NewBrunswickBold
    /NewBrunswickBoldItalic
    /NewBrunswickItalic
    /NewBrunswickPlain
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewfoundlandPlain
    /NewOrderEngravedPSMT
    /NewOrderPlain
    /News701BT-BoldA
    /News701BT-ItalicA
    /News701BT-RomanA
    /News702BT-Bold
    /News702BT-BoldItalic
    /NewsGothicBT-BoldCondItalic
    /NewsGothicBT-BoldExtraCondensed
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NewYork
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NSimSun
    /NuanceItalic
    /NuptialBT-Regular
    /Nyala-Regular
    /Oc_020
    /Oc_021
    /Oc_030
    /Oc_200
    /Oc_210
    /Oc_211
    /Oc_220
    /Oc_221
    /Oc_251
    /Oc_260
    /Oc_270
    /OCRAExtended
    /OfficePlanning
    /OldEnglishTextMT
    /OldGreekHlv
    /OldGreekHlvBold
    /OldGreekHlvItalic
    /OldGreekRoman
    /OldGreekRomanBold
    /OldGreekRomanItalic
    /OldGreekSerifBold
    /OldGreekSerifBoldItalic
    /OldGreekSerifItalic
    /OldGreekSerifNormal
    /Onyx
    /OpenSymbol
    /Optima
    /Optima-Bold
    /Optima-BoldItalic
    /Optima-Italic
    /Optimum-Bold
    /Optimum-BoldItalic
    /Optimum-Roman
    /Optimum-RomanItalic
    /OrbitBbyBT-Regular
    /OriginalGaramondBT-Bold
    /OriginalGaramondBT-Italic
    /OriginalGaramondBT-Roman
    /OttawaBold
    /OttawaBoldItalic
    /OttawaItalic
    /OttawaPlain
    /Oxford
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PalettePlain
    /PalmSpringsBold
    /PalmSpringsBoldItalic
    /PalmSpringsPlain
    /PalmSpringsPSMT
    /Papyrus-Regular
    /ParadisePlain
    /ParagonPlain
    /Parchment-Regular
    /ParisianBT-Regular
    /ParkAvenueBT-Regular
    /PenguinBold
    /PenguinLightPlain
    /PenguinPlain
    /PepperPlain
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PipelinePlain
    /PlantagenetCherokee
    /Playbill
    /PlaywrightPlain
    /PMingLiU
    /PMingLiU-ExtB
    /PoorRichard-Regular
    /PossePlain
    /PosterBodoniBT-Roman
    /PowerLinePlain
    /PremierFreeStyleDB
    /PresidentPlain
    /Pristina-Regular
    /ProseAntiqueBold
    /ProseAntiquePlain
    /Quantum
    /QuorumITCbyBT-Black
    /QuorumITCbyBT-Light
    /QuorumITCbyBT-Medium
    /Raavi
    /RageItalic
    /RaleighBT-Bold
    /RaleighBT-Roman
    /Ravie
    /RenfrewNormal
    /Revue-Thin
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rod
    /RoundhandBT-Regular
    /SakkalMajalla
    /SakkalMajallaBold
    /Schaltmich
    /ScottPlain
    /ScribeBold
    /ScribeNormal
    /ScriptMTBold
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-SemiBold
    /SegoeUISymbol
    /Semaphore
    /SerifaBT-Bold
    /Sgreek-Medium
    /Shebrew-Medium
    /ShelleyAllegroBT-Regular
    /ShogunPlain
    /ShonarBangla
    /ShonarBangla-Bold
    /ShotgunBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /Shruti-Bold
    /SignLanguage
    /Signs
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /Slogan-Normal
    /SnapITC-Regular
    /SonyannaScriptSSi-Regular
    /SouthernBold
    /SouthernBoldItalic
    /SouthernItalic
    /SouthernPlain
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-Light
    /SPIonic
    /Spranq_eco_sans
    /Staccato222BT-Regular
    /Staccato555BT-RegularA
    /StampPlain
    /StempelGaramond-Bold
    /StempelGaramond-BoldItalic
    /StempelGaramond-Italic
    /StempelGaramond-Roman
    /Stencil
    /StencilBT-Regular
    /StuyvesantBT-Regular
    /StymieBT-Bold
    /StymieBT-BoldItalic
    /StymieBT-ExtraBold
    /StymieBT-Light
    /StymieBT-LightItalic
    /StymieBT-Medium
    /StymieBT-MediumItalic
    /SuperGreek
    /SurrealBold
    /SurrealPlain
    /Swiss911BT-ExtraCompressed
    /SwitzerlandBlackItalic
    /SwitzerlandBlackPlain
    /SwitzerlandBold
    /SwitzerlandBoldItalic
    /SwitzerlandCondBlackItalic
    /SwitzerlandCondBlackPlain
    /SwitzerlandCondensedPSMT
    /SwitzerlandCondLightItalic
    /SwitzerlandCondLightPlain
    /SwitzerlandInseratPlain
    /SwitzerlandItalic
    /SwitzerlandLightItalic
    /SwitzerlandLightPlain
    /SwitzerlandNarrowBold
    /SwitzerlandNarrowBoldItalic
    /SwitzerlandNarrowItalic
    /SwitzerlandNarrowPlain
    /SwitzerlandPlain
    /Sylfaen
    /Symbol
    /SymbolGreekP
    /SymbolGreekP-Bold
    /SymbolGreekP-BoldItalic
    /SymbolGreekP-Italic
    /SymbolMT
    /SymbolProportionalBT-Regular
    /Taffy
    /Tahoma
    /Tahoma-Bold
    /TangoBT-Regular
    /TechnicalItalic
    /TechnicalPlain
    /Tele-Antiqua
    /TempusSansITC
    /ThunderBayNormal
    /Times-Bold
    /Times-BoldItalic
    /TimesCSXItalic
    /TimesCSXRoman
    /Times-Italic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /TimpaniBoldItalic
    /TimpaniHeavyItalic
    /TimpaniHeavyPlain
    /TimpaniItalic
    /TimpaniPlain
    /TimpaniPSMT
    /TorontoBold
    /TorontoBoldItalic
    /TorontoItalic
    /TorontoPlain
    /TraditionalArabic
    /TraditionalArabic-Bold
    /TrafalgarPlain
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga
    /Tunga-Bold
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Uecker
    /UmbraBT-Regular
    /UmbrellaPlain
    /UnicornPlain
    /Univers
    /Univers-Bold
    /Univers-BoldItalic
    /Univers-BoldOblique
    /UniversCondensed
    /Univers-Condensed
    /UniversCondensed-Bold
    /Univers-CondensedBold
    /Univers-Condensed-Bold
    /UniversCondensed-BoldItalic
    /Univers-Condensed-BoldItalic
    /Univers-CondensedBoldOblique
    /UniversCondensed-Italic
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /Univers-CondensedOblique
    /Univers-Italic
    /UniversityRomanBT-Bold
    /UniversityRomanBT-Regular
    /Univers-Light
    /Univers-LightOblique
    /Univers-Medium
    /Univers-MediumItalic
    /Univers-Oblique
    /UptownPlain
    /USABlackItalic
    /USABlackPlain
    /USALightItalic
    /USALightPlain
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /VAGRound
    /VAGRoundedBT-Regular
    /VAGRoundedLtNormal
    /Vani
    /Vani-Bold
    /Variable-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /VikingPlain
    /VillageSquare
    /VinerHandITC
    /VivaldiD
    /Vivaldii
    /ViviennePlain
    /VladimirScript
    /VogueBold
    /VoguePlain
    /Vrinda
    /Vrinda-Bold
    /Webdings
    /WeddingTextBT-Regular
    /Westminster
    /Windsor
    /WindsorBOLD
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /XeroxSansSerifNarrowFC
    /XeroxSansSerifNarrowFC-Bold
    /XeroxSansSerifNarrowFC-BoldOblique
    /XeroxSansSerifNarrowFC-Oblique
    /XeroxSansSerifWideFC
    /XeroxSansSerifWideFC-Bold
    /XeroxSansSerifWideFC-BoldOblique
    /XeroxSansSerifWideFC-Oblique
    /XeroxSerifNarrowFC
    /XeroxSerifNarrowFC-Bold
    /XeroxSerifNarrowFC-BoldItalic
    /XeroxSerifNarrowFC-Italic
    /XeroxSerifWideFC
    /XeroxSerifWideFC-Bold
    /XeroxSerifWideFC-BoldItalic
    /XeroxSerifWideFC-Italic
    /ZapfCalligraphic801BT-Roman
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfDingbatsITCbyBT-Regular
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-Roman
    /ZurichBT-BlackExtended
    /ZurichCalligraphicItalic
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


