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FIGURE 43. Starling and imaginary fly 

Such experiences are frequently encountered by travel­

ing researchers in the case of primitive peoples. It is said of 

primitives tha t they live in a magical world in which fantas­

tic phenomena blend with the sensually given things of their 

world. Whoever looks closer, however, will find the same magi­

cal formations in the environment of cultivated Europeans. 

The question is now raised as to whether animals also 

live in magical environments. Magical experiences are often 

reported in the case of dogs. But these reports have not been 

adequately critically reviewed to this point. By and large, it 

will have to be admitted that dogs connect their experiences 

with one another in a way tha t has a magical character rather 

than a logical one. The role played by the master in the dog's 

environment is surely grasped magically and not divided into 

cause and effect. 

A researcher who is a friend of mine reports on a doubt­

lessly magical phenomenon in the environment of a bird. He had 
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raised a young starling in a room, and the bird had no opportu­
nity ever to see a fly, much less to catch one. Then he observed 
(Figure 43) tha t the bird suddenly started after an unseen ob­
ject, snapped it up in midair, brought it back to its perch and 
began to hack away a t it with its beak, as aU starlings do with 
the flies they catch, and then swallowed the unseen thing. 

There was no doubt as to the fact that the starling had 
had the appearance of an imaginary fly in its environment. His 
whole environment was evidently so laden with the "feeding 
tone" that , even without the appearance of a sensory stimulus; 
the effect image of flycatching, poised to spring, forced the ap­
pearance of the perception image, which triggered this whole 
sequence of actions. This experience indicates to us that we 
should interpret the otherwise completely puzzling actions of 
various animals as magical. 

Figure 44 explains the manner of action of the pea wee­
vil larva, which bores itself a channel up to the surface in the 
still-tender flesh of the young pea, a channel tha t it uses only 

FIGURE 44. The magical path of the pea weevil larva 
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after its transformation into an adult weevil to slip out of the 

pea, which has become hard by that time. It is completely cer­

tain that this is a matter of a totally planned activity, which 

is, however, completely meaningless from the point of view of 

the young weevil, since no sensory stimulus of the future wee­

vil can reach its larva. No perception sign announces to the 

larva the path which it has never been down and must follow 

nonetheless, if it is not to waste away miserably after its trans­

formation to a weevil. The path stretches out clearly marked 

before it as a magical formation. The inborn.path takes the 

place of the familiar path known by experience. 

Figures 45 and 46 show two further examples of the in­

born path. The female birch-leaf roller begins to cut a curvy 

line of a prescribed form into the birch leaf at a certain point 

(which is perhaps known to her by taste). This makes it pos­

sible afterward for her to roll the leaf together into a sac in 

which she will lay her eggs. Even though the beetle has never 

gone down this path, and the birch leaf gives no indication as 

to the path, this must still he before her with full clarity as a 

magical phenomenon. 

The same is t rue for the flight path of migratory birds. 

The continents bear the inborn path, one visible only to the 

birds. This is surely true for young birds, which must make 

their way without help from their parents, whereas, for the 

others, the acquisition of a familiar path is not outside the 

realm of possibility. 

As with the familiar path, which we have discussed at 

length, the inborn path will also lead through visual space as 

well as effect space. The only difference between the two lies in 

the fact that , with the familiar path, a series of perception and 

effect signs that were established through previous experiences 

follow one after the other, while, with the inborn path, the same 

series of signs is immediately given as a magical phenomenon. 

For the outside observer, the familiar path is just as in­

visible in a foreign environment as is the inborn one. And if one 

assumes tha t the familiar path appears for a foreign subject in 
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FIGURE 45. The magical path of the birch-leaf roller 

FIGURE 46. The magical path of the migratory bird 
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124 A FORAY INTO THE WORLDS OF ANIMALS AND HUMANS 

its environment—which is not to be doubted—there is no cause 
to deny the phenomenon of the inborn path, since it is com­
posed of the same elements, the outwardly transposed percep­
tion signs and effect signs. In the one case, they are activated 
by sensory stimuli, and in the other case, they sound one after 
the other like an inborn melody. 

If a certain path were inborn in a human being, this could 
be described like the famUiar path: a hundred paces to the red 
house, then to the right, and so on. 

If one wants to call meaningful only that which is given 
to the subject through sense experience, then, of course, only 
the familiar path will be meaningful; the inborn path will not 
be. The inborn path will for that reason, however, be guided by 
a plan to the highest degree. 

A remarkable experience reported by a young researcher 
speaks for the fact tha t magical phenomena play a far greater 
role in the animal kingdom than we suppose. He fed a hen in 
a certain stall and, as the hen pecked a t the grains, he let a 
guinea pig into the stall. The hen became furious and flapped 
all around. From that point on, the hen could not be made to 
take her feedings in that stall. She would have starved amid 
the best grain. Evidently, the shadow of tha t first experience 
hung over the stall, as Figure 47 expresses. This leads to the 
supposition that , when the mother hen rushes toward the 
peeping chick and chases away an imaginary enemy, a magical 
phenomenon has appeared in her environment. 

The deeper we have gone into the study of environments, 
the more we must have been convinced tha t potent factors 
occur in them to which one can at tr ibute no objective reality, 
beginning with the mosaic of places which the eye impresses 
upon the things of the environment, and tha t are so little pres­
ent in the surroundings as the directional planes tha t convey 
environmental space. By the same right, it was impossible to 
find any factor in the surroundings tha t corresponds to the 
subject's familiar path. 

MAGICAL ENVIRONMENTS 125 

FIGURE 47. The magical shadow 

There is no division of space into home territory and hunt­
ing ground in the surroundings. No traces of the crucial search 
image are present in the surroundings. Now, in concluding, we 
have come upon the magical phenomenon of the inborn path, 
which mocks any and all objectivity and yet intervenes in the 
environment according to a plan. 

There are thus purely subjective realities in environ­
ments. But the objective realities of the surroundings never ap­
pear as such in the environments. They are always transformed 
into perception marks or perception images and equipped with 
an effect tone which only then makes them into real objects 
even though no part of the effect tone is present in the stimuli. 

And finally, the simple functional cycle teaches us that 
perception marks as well as effect marks are expressions of 
the subject and that the qualities of the objects included in the 
functional cycle can only be referred to as their vehicles. 

In this way, we then conclude that each and every subject 
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lives in a world in which there are only subjective realities and 
that environments themselves represent only subjective reali­
ties. Whoever denies the existence of subjective realities has 
not recognized the foundations of his or her own environment. 

THE SAME SUBJECT AS OBJECT 

IN DIFFERENT ENVIRONMENTS 

THE PRECEDING CHAPTERS described single forays in different 
directions into the unknown country of the environment. They 
were arranged according to problems in order to gain a unified 
manner of observation in each case. 

Even though some fundamental problems were ad­
dressed, a complete account was neither sought nor attained 
at-all. Many problems still awai tbe ing grasped intellectually, 
and others have not yet developed beyond the formulation of 
the question. We still do not know how much of the subject's 
own body carries over into its environment. Not even the ques­
tion of the significance of the subject's own shadow in its envi­
ronment has been addressed experimentally. 

As important as the pursuit of individual problems is for 
environmental research, it is just as inadequate to provide an 
overview of the interrelations of environments. One can obtain 
such an overview in a l imi ted field if one pursues the following 
question: How does the subject exempt itself as an object in the 
different environments in which it plays an important role? 

I take as an example an oak tree, which is populated by 
many animal subjects and is called upon to play a different role 
in each environment. Since the oak also appears in different 
human environments, I shall begin with these. 

Figures 48 and 49 are reproductions of two drawings we 

n 

FIGURE 48. Forester and oak 

FIGURE 49. Girl and oak 
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FIGURE 50. Fox and oak 

owe to Franz Huth's talented hand. In the thoroughly rational 
world of the old forester, who must determine which trunks 
in his forest are ready to be felled, the oak that has fallen to 
the axe is no more than a few cords of wood, as the forester 
attempts to establish through precise measurement. In this 
case, no further attention is paid to the bulging bark which 
resembles a human face (Figure 48). The next figure (Figure 
49) shows the same oak in the magical environment of a little 
girl whose forest is still filled with gnomes and sprites. The girl 
is terribly scared as the oak looks a t her with its wicked face. 
The whole oak has become a dangerous demon. 

On the grounds of my cousin's estate in Estonia, there 
stood an old apple tree. A large bracket fungus, which bore a 
distant resemblance to the face of a clown, was growing on the 
tree, but no one had noticed it yet. One day, my brother sent for 
a dozen Russian seasonal workers, who discovered the apple 
tree and stood before it daily for devotions, murmuring prayers 

J 

FIGURE 51. Owl and oak 

and crossing themselves. They explained that the fungus must 
be an image with miraculous powers, since it was not made by 
human hands. Magical processes in nature seemed to them a 
self-evident fact. 

But let us get back to the oak and its inhabitants. For the 
fox, who has built its den among the oak's roots, the oak has 
become a solid roof which protects it and its family from the 
perils of the weather (Figure 50). The oak possesses neither the 
use tone from the forester's environment nor the danger tone 
from the little girl's environment, but only a protection tone. 
However else it might be configured plays no role in the fox's 
environment. 

The oak also shows a protection tone in the environment 
of the owl (Figure 51). This time, it is not the roots, which lie 
entirely outside the owl's environment, but the mighty branch­
es that serve the owl as a protective wall. 

For the squirrel, the oak, with its many branches offering 
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FIGURE 52. Ant and oak 

handy springboards, takes on a climbing tone, and for song­
birds, which build their nests in the remote twigs, it offers the 
needed carrying tone. 

In accordance with the different effect tones, the percep­
tion images of the numerous inhabitants of the oak are config­
ured differently. Each environment cuts out of the oak a cer­
tain piece, the characteristics of which are suited to form the 
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FIGURE 53. Bark beetle and oak 

perception-mark carriers as well as the effect-mark carriers of 
their functional cycles. In the ant's environment (Figure 52), 
all the rest of the oak disappears behind its furrowed,bark, 
whose peaks and valleys form the ants' hunting ground. 

The bark beetle seeks its food beneath the bark, which 
it tears away (Figure 53). Here, it lays its eggs. Its larvae drill 
their tunnels underneath the bark, where they can continue 
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FIGURE 54. Ichneumon wasp and oak 

to feed, protected from the dangers of the outside world. But 
they are not completely protected, for not only the woodpecker, 
which splits the bark with powerful blows of its beak, is after 
them. The ichneumon wasp, whose ovipositor penetrates the 
(in all other environments) hard wood of the oak Uke butter, 
also eliminates them by injecting them with its eggs (Figure 
54). From these eggs, there emerge larvae, which bat ten on the 
flesh of their victims. 

In the hundred different environments of its inhabitants, 
the oak plays an ever-changing role as object, sometimes with 
some parts, sometimes with others. The same parts are alter­
nately large and small. Its wood is both hard and soft; it serves 
for attack and for defense. 

If one wanted to summarize all the different character­
istics shown by the oak as an object, this would only give rise 
to chaos. Yet these are only parts of a subject that is solidly 
put together in itself, which carries and shelters all environ­
ments—one which is never known by all the subjects of these 
environments and never knowable for them. 

CONCLUSION 133 

CONCLUSION 

WHAT WE SEE on a small scale in the oak also plays itself 
out on a large scale on Nature's tree of life. Of the millions of 
environments, the number of which would only confound us, 
we seize upon those that are dedicated to the investigation of 
Nature—the environments of natural scientists. 

Figure 55 shows us the environment of the astronomer, 
which is the easiest to represent. Atop a high tower, as far as 
possible from the Earth, there sits a human being who has al­
tered his eyes through gigantic optical aids in such a way that 
they are capable of penetrating outer space as far as the most 
distant stars. In its environment, suns and planets circle at a 
solemn pace. Even swift-footed light takes millions of years to 
penetrate this environment space. And yet this whole environ­
ment is only a tiny excerpt from Nature, tailored to the capaci­
ties of the human subject. 

With few alterations, one can use the astronomy image 
to get an idea of the environment of the deep-sea researcher. 
Not constellations, but fantastic images of deep-sea fish circle 
his enclosure, with their uncanny maws, their long feelers, and 
their ray-shaped phosphorescent organs. Here, too, we gaze 
into a real world tha t represents a small section of Nature. 

The environment of a chemist, who strives to read and 
write the enigmatic context of Nature's matter-words with the 
help of the elements and ninety-two letters, is difficult to repro­
duce concretely. 

We would sooner succeed in representing the environ­
ment of an atomic physicist, for electrons circle around him 
just as constellations circle around the astronomer. But here, 
there is no harmony among the worlds but a frantic hustle and 
bustle of tiny particles, which the physicist tries to split by a 
bombardment with the tiniest of projectiles. 
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FIGURE 55. The environment'of the astronomer 

If another physicist researches waves in the ether, he 

uses other aids entirely, which give him an image of the waves. 

Then, he can estabUsh that the light waves which hit our eyes 

also attach themselves to the other waves, showing no distinc­

tion. They are only waves, after all, and nothing more. 

Light waves play an entirely different role in the envi­

ronment of the sensory physiologist. Here, they become colors, 

which have their own laws. Red and green join to become white, 

and shadows cast on a yellow background turn blue. These pro-

r\K 

CONCLUSION 

cesses are unheard of in the case of waves, yet the colors are 
just as real as the waves in the ether. 

The environments of a researcher of airwaves and of a 
musicologist show the same opposition. In one, there are only 
waves, in the other, only tones. Both are equally real. And on 
it goes in this way: In the behaviorist's environment of Nature, 
the body produces the mind, but, in the psychologist's world, 
the mind produces the body. 

The role Nature plays as an object in the various envi­
ronments of natural scientists is highly contradictory. If one 
wanted to sum up its objective characteristics, only chaos 
would result. And yet, all these different environments are 
fostered and borne along by the One that is inaccessible to all 
environments forever. Forever unknowable behind all of the 
worlds it produces, the subject—Nature—conceals itself. 
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Commended to the kind attention of my scholarly opponents 

CARRIERS OF MEANING 

THE SIGHT OF FLITTING INSECTS, such a s dragonflies, bees , 

and bumblebees, which cavort in a meadow full of flowers, al­
ways awakens in us the impression tha t the whole world would 
be open to these enviable creatures. Even earthbound animals 
such as frogs, mice, snails, and worms seem to move about 
freely in a free Nature. This impression is misleading. The 
t ru th is . that every animal, no mat ter how free in its move­
ments, is bound to a certain dwelling-world, and it is one task 
of ecologists to research its limits. 

From the beginning, we have no doubt tha t an enclosing 
world is present, out of which each animal cuts its dwelling-
world. As superficial appearance teaches us, each animal en­
counters in its dwelling-world certain objects with which it has 
a closer or more distant relationship. From this state of things, 
there results apparently automatically for every experimen­
tal biologist the task of placing different animals before the 
same object in order to research the relations between ani­
mal and object, a process in which the same object represents 
the constant measure in all animal experiments. In this way, 
American researchers 'have at tempted tirelessly, in thousands 
of experiments, beginning with white rats, to study the most 
different kinds of animals in their relations.to a maze. 

The unsatisfying results of these labors, which were con­
ducted with the most precise methods of measurement and the 
greatest skill in calculation, could have been predicted by any­
body who had come to the realization that the tacit assumption 
tha t an animal could ever enter into a relationship with an 
object is false. 
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The proof of this surprising-sounding assertion can be 
provided by a simple example. The following case is t reated as 
given: An angry dog barks at me on a country road. In order 
to get rid of him, I grab a paving stone and chase the attacker 
away with a skillful throw. In this case, nobody who observed 
what happened and picked up the stone afterward would doubt 
that this was the same object, "stone," which initially lay in the 
street and was then thrown at the dog. 

Neither the shape, nor the weight, nor the other physical 
and chemical properties of the stone have changed. Its color, 
its hardness, its crystal formations have all stayed the same— 
and yet it has undergone a fundamental transformation: it has 
changed its meaning. As long as the stone was integrated into 
the country road, it served as a support for the hiker's foot. Its 
meaning was in its participation in the function of the path. It 
had, we could say, a "path tone." That changed fundamentally 
when I picked up the stone in order to throw it a t the dog. 
The stone became a thrown projectile—a new meaning was im­
pressed upon it. It received a "throwing tone." 

The stone, which lies as a relationless object in the hand 
of the observer, becomes a carrier of meaning as soon as it en­
ters into a relationship with a subject. Since no animal ever 
appears as an observer, one may assert tha t no animal ever en­
ters into a relationship with an "object." Only through the rela­
tionship is the object transformed into the carrier of a meaning 
that is impressed upon it by a subject. 

What influence the change in meaning exercises upon the 
properties of the object can be made clear to us by two further 
examples. I take a curved glass bowl, which can be considered 
a simple object, since it has entered into no relationship with a 
human activity. I then insert the glass bowl into the outer wall 
of my house and transform it thereby into a window, which 
lets sunlight in but blocks the gazes of passersby through its 
reflectivity. But I can also put the glass bowl on the table and 
fill it with water in order to use it as a flower vase. 
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The properties of the object are not changed thereby. 
But as soon as it has transformed itself into a carrier of mean­
ing such as "window" or "vase," a distinction of properties 
according to their rank becomes apparent . For the window, 
t ransparency is the "leading" property, whereas curvature 
represents a supporting property. For the vase, on the con­
trary, curvature is the leading property and transparency the 
supporting property. 

Through this example, we can gain some understanding 
of why the Scholastics divided the properties of objects into es­
sentia and accidentia. They only ever had carriers of meaning 
in mind, whereas the properties of relationless objects have no 
gradations. Only the tighter or looser binding of the carrier of 
meaning to the subject allows for the separation of properties 
into leading (essential [wesentliche] = essentia) and supporting 
(nonessential [unwesentliche] = accidentia). 

As a third example, let an object serve which consists 
of two long poles and multiple short- poles which connect the 
two long poles to each other at regular intervals. I can confer 
the "climbing tone" of a ladder on this object if I lean the long 
poles diagonally against a wall. But I can also confer, upon it 
the function [Leistung] tone of a fence if I attach one of the long 
poles horizontally to the ground. It soon becomes apparent tha t 
the distance of the cross poles from each other only plays an in­
cidental role for the fence, but tha t they must be one step apart 
in the case of the ladder. In the case of the carrier of meaning 
"ladder," a simple spatial structure plan is already recogniz­
able that enables the function of climbing. 

In an imprecise manner of expression, we designate all 
our useful things (even though they are one and all carriers 
of human meaning) simply as objects, as if they were simple, 
relationless objects. Indeed, we treat a house along with all 
the things found in it as objectively existent, whereby we leave 
human beings as dwellers in the house and users of the things 
completely out of the picture. 
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How perverse this way of seeing things is becomes appar­
ent immediately if we insert a dog instead of human beings as 
the dweller in the house and envisage its relation to the things 
in the house. 

We know from [E. G.] Sarris's1 experiments tha t a dog 
which has learned to sit on a chair when he hears the command 
"chair" will look for another seat, to wit, another dog seat, which 
needs not at all to be suitable for human use. Seats as carriers 
of meaning for sitting all have the same sitting tone, for they 
can be exchanged with one another arbitrarily, and the dog will 
still use them without distinction at the command "chair." 

If we insert a dog as the dweller in the house, we will 
therefore be able to observe a lot of things which are given a 
sitting tone. Likewise, a lot of things wHl be present which ex­
hibit a dog feeding tone or a dog drinking tone. The steps surely 
have a sort of climbing tone. But most of the furniture only has 
an obstacle tone for the dog—above all the doors and closets, 
whether these hold books or clothing. All the small household 
effects such as spoons, forks, matches, and so on, seem to the 
dog to be only junk. 

No one would doubt tha t the impression left by the house 
with its only dog-related things is highly inadequate and hardly 
corresponds to its real meaning. 

Should we not learn the lesson that , for example, the 
woods, which poets praise as the human being's loveliest 
abode, is hardly grasped in its t rue meaning if we relate it only 
to ourselves? 

Before we pursue these thoughts any further, let me 
place a sentence from the chapter on environments in [Werner] 
Sombart's2 book On the Human Being at this point: "There is 
no forest as a firmly objectively determined environment, but 
rather, there is only a forester-, hunter-, botanist-, stroUer-, 
nature-lover-, lumberjack-, berry-collector-, and a fairy-tale-
forest, in which Hansel and Gretel get lost." The meaning of the 
forest is multiplied a thousandfold if one does not limit oneself 
to its relations to human subjects but also includes animals. 

CARRIERS OF MEANING 

But there is no point in intoxicating oneself with the ex­
cessive number of environments contained in the forest. I t is 
much more instructive to select a typical case in order to take 
a look at the tissue of relationships among the environments. 

Let us examine, for instance, the stem of a blooming 
meadow flower and ask ourselves which roles are assigned to it 
in the following four environments: (1) in the environment of a 
flower-picking girl who is making a bouquet of colorful flowers 
and sticking it as a decoration on her bodice; (2) in the environ­
ment of an ant, which uses the regular pattern of the surface 
of the stem as the ideal paving to get to its feeding area in the 
flower's leaves; (3) in the environment of a cicada larva, which 
bores into the vascular system of the stem and uses it as a tap 
in order to build the liquid walls of its airy house; (4) in the en­
vironment of a cow, which grabs both stem and flower in order 
to shove them into her wide mouth and consume them as feed. 
The same flower stem plays the role of an ornament, a path, a 
spigot, and a clump of food. 

This is quite amazing. The flower stem itself, as a par t 
of the living plant, consists of components connected to one an­
other according to a plan; they represent a more thoroughly 
formed mechanism than any man-made machine. The same 
components that are subjected to a sure construction plan in 
the flower stem are ripped apart in the four environments and 
are inserted into completely different construction plans with 
the same sureness. As soon as the object appears as a carrier 
of meaning on the stage of life of an animal subject, each com­
ponent of an organic or inorganic object is brought into connec­
tion with, let us say, a "complement," in the body of the subject, 
which serves as a consumer of meaning. 

This fact calls our attention to a seeming opposition in 
the fundamental features of living Nature. The planned qual­
ity of the bodily structure and the planned quality of the envi­
ronmental structure stand opposed to and seem to contradict 
one another. 

One should not give in to the illusion that the planned 
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quality of environmental structure could be less closed than 
tha t of the bodily structure. 

Each environment forms a self-enclosed unit, which is gov­
erned in all its parts by its meaning for the subject. According 
to its meaning for the animal, the Hfe stage includes a greater 
or smaller space, in which the places are completely dependent 
in number and size upon the capacity of the sense organs of 
respective subjects to draw distinctions. The girl's visual space 
is like ours; the visual space of the cow still reaches beyond its 
grazing area, while its diameter in the environment of the ant 
is no greater than half a meter and in the environment of the 
cicada no more than a few centimeters. 

In each space, the distribution of places is different. The 
fine street surface which the ant feels in walking on the flower 
stem is not at all present for the girl's hands and certainly not 
so for the mouth of the cow. 

The structural composition of the flower stem and its 
chemistry play no part on the life stages of the girl and the 
ant. On the other hand, the digestion of the stalks is essential 
for the cow. From the finely structured vascular system of the 
stem, the cicada taps the juice suited to it. Indeed, as [J. Henri] 
Fabre showed, it can produce from the poisonous Euphorbia 
sap a completely harmless juice for its house of foam. 

Anything and everything that comes under the spell of 
an environment is either redirected and re-formed until it be­
comes a useful carrier of meaning or it is completely neglected. 
Thereby, the original components are often crudely torn apart 
without the slightest consideration for the structural plan 
which controlled them to tha t point. 

As different as the carriers of meaning are in their re­
spective environments according to their contents, they are just 
as completely similar in their structure. Par t of their qualities 
serves the subject as carriers of perception marks, another part 
as carriers of effect marks. 

The color of the blossom serves as an optical perception 
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mark in the girl's environment and the grooved surface of the 
stem as a tactile perception mark in the environment of the 
ant. The drilling site announces itself, one supposes, as an ol­
factory perception mark of the cicada. And in the cow's envi­
ronment, the juice of the stem is the taste perception sign. The 
effect marks are generally impressed by the subject on other 
properties of the carrier of meaning. The thinnest spot on the 
stem is torn through by the little girl in plucking the flower. 

Besides producing the tactile perception mark of the ant's 
feelers, the grooves of the stem's surface serve the ant as a car­
rier of the effect mark of its feet. The suitable tap, which was 
made recognizable by its smell, is driUed out by the cicada, and 
the juice that flows out of it serves as the building material for 
its airy house. That taste material of the stem makes the graz­
ing cow shove more and more stalks into its chewing mouth. 

Since the effect mark imparted to the carrier of meaning 
cancels out the perception sign that gave rise to the action in 
every case, every action, concludes in this way, no matter how 
different in kind it might otherwise be. 

Plucking the flower transforms the flower into a decora­
tion in the girl-world. Running along the stem transforms the 
stem into a path in the ant-world, and the cicada larva's sticking 
it transforms the stem into a source of building material. Being 
grazed by the cow .transforms the flower stem into agreeable 
cattle feed. In this way, every action impresses its meaning on a 
meaningless object and makes it thereby into a subject-related 
carrier of meaning in each respective environment. 

Since every action begins with the production of a per­
ception mark and ends with the impression of an effect mark 
on the same carrier of meaning, one can speak of a functional 
cycle, which connects the carrier of meaning with the subject. 
The functional cycles tha t are most important according to 
their meaning and are found in most environments are the 
cycles of the medium, of nourishment, of the enemy, and of sex. 

Thanks to its insertion in a functional cycle, every car-
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rier of meaning becomes the complement of the animal sub­

ject. Thereby, some individual properties play a leading role 

as carriers of perception marks or of effect marks, while others 

only play a supporting role. Frequently, the greatest part of the 

body of a carrier of meaning only serves as an undifferentiated 

counterstructure, which is only there in order to hook up the 

perception sign-carrying par ts with the effect sign-carrying 

ones (compare Figure 3). 

ENVIRONMENT AND DWELLING-SHELL 

ANIMALS AS WELL AS PLANTS bui ld themse lves living houses in 

their bodies with the help of which they carry on their existence. 

Both houses are built according to a plan through and through, 

yet they differ from each other in essential points. The animal's 

dwelling-house is surrounded by a greater or smaller space in 

which the subject's carriers of meaning cavort. Yet they are aU 

bound to the subject that belongs to them by functional cycles. 

The guide-rope of each functional cycle, insofar as it runs 

through the animal's body, is the nervous system, which, be­

ginning with receptors (sense organs), guides the current of 

stimulation through the central perception and effect organs to 

the effectors. The plant's house does without the nervous sys­

tem; it lacks the perception and effect organs. As a consequence, 

there are no carriers of meaning for the plant, no functional 

cycles, and no effect marks. 

The animal's house is mobile and can move its receptors 

anywhere with the help of its muscles. The plant's house does 

without its own movement; since it possesses neither receptor 

nor effector organs with which it could construct and control its 

environment. 
The plant possesses no special environment organs but 

is immediately immersed in its dwelling-world. The relations 

ENVIRONMENT AND DWELLING-SHELL 

of the plant to its dwelling-world are completely different than 
those of animals to their environment. Only in one point do the 
structural plans of animals and plants agree with one another: 
Both make a. precise selection from among the effects of the 
outside world that press in upon them. 

Only a fragment of these external effects is taken in by 
the sense organs of animals and treated as a stimulus. Stimuli 
are then transformed into nerve excitations 'in order to be 
conducted to the central perception organs. In the perception 
organs, the corresponding perception signs are heard that, 
transposed outward as perception mark's, become properties of 
the carriers of meaning. The perception signs in the perception 
organ induce, one might say, the corresponding impulses in 
the central effector organ that become sources for the streams 
of excitations which flow to the effectors. If one can speak of 
an induction of perception signs to impulses, then it is not at 
all in the sense of an electrical induction between two paraUel 
switched wires, but rather, the induction which is carried out 
in the sequence of a melody from note to note. 

For plants, too, there are vitally important stimuli tha t 
set themselves apar t as meaning factors from the effects which 
press in upon the plants from all sides. The plant encounters 
these external effects not with the help of receptor or effector 
organs but, rather, it is capable of making a selection of stimuli 
from its dwelling-shell thanks to a living layer of cells. 

Since Johannes Miiller, we know that the idea of the me­
chanical progression of life processes is not correct. Even the 
simple reflex of blinking at the approach of a foreign body to 
the eye is no mere progression of a chain of physical causes 
and effects, but rather, a simplified functional cycle, which be­
gins with perception and ends with effect. That in this case 
the functional cycle does not go all the way through to the 
cerebrum .but passes instead through lower centers changes 
nothing in its character. Even the simplest reflex is in its es­
sence a perception-effect action, even when the reflex arc only 
represents a chain of individual cells. 
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We can make this assertion with complete assurance since 
Johannes Miiller showed that each Hving tissue distinguishes 
itself from aU dead mechanisms in that it possesses a specific 
"vital energy" alongside its physical energy. If we compare, for 
the sake of concreteness, a living muscle with a beU, it is shown 
that one can only cause the bell to perform its activity, tolling, by 
making it swing back and forth in a certain way. Every attempt 
to make the bell toll in another way fails. Neither heating nor 
cooling, neither treatment with acids nor with alkalines, neither 
magnetic influence nor the production of electrical currents has 
any effect on the activity of the bell—it remains mute. On the 
other hand, a living muscle, of which the vital activity is contrac­
tion, is caused to contract by any outside influences to the extent 
that they are at all suited to have an effect. The beU behaves 
likes a dead object, which only receives effects. The muscle be­
haves like a living subject that transforms all external effects 
into the same stimulus, which causes its activity. 

If we possessed a quantity of living bells, each of which 
produced a different tone, we could make a carillon out of them 
which could be operated mechanically, chemically, or electri­
cally, since each bell would have to respond to any kind of stim­
ulus with its subjective self-tone [Ich-Ton]. But the meaning of 
a living carillon would not consist in this, since it would also be 
a mere mechanism, provided with useless self-tones, if it were 
driven electrically or chemically. A carillon made of living bells 
would have to possess the ability to play its tune not just based 
on a mechanical drive but also controlled merely by a melody. 
Thereby, every self-tone would induce the next, according to 
the sequence of tones established by the melody. 

Exactly what is demanded here plays itself out in every 
living body. One can certainly demonstrate that , in many 
cases—especially in the transfer of excitation from the nerve 
to the muscle—the Hving interplay of the self-tones has been 
replaced by chemical-mechanical linkage. But this is always 
only the consequence of a mechanization which appears later. 

ENVIRONMENT AND DWELLING-SHELL 

Originally, all the seeds of living things composed themselves 
out of free protoplasm cells, which obey only the melodic induc­
tion of their self-tones. 

The decisive proof of this fact was provided by [Walter] 
Arndt3 in his film, which allows the formation of a slime mold 
to take place before our eyes. The seeds of this mold consist 
originally of freely mobile amoebas, which feed upon a bacte­
rial flora without paying any attention to each other. In so 
doing, the amoebas multiply by fission. The more food is avail­
able, the faster the reproduction takes place. This has the ef­
fect tha t the food source runs low everywhere at the same time. 

And now something amazing happens: All the amoebas 
mark themselves off from each other in equal zones, and, in 
each zone, all the amoebas move toward the common center 
point. Once arrived there, they climb high up, one over the 
other, a process in which the first to arrive transform them­
selves into solid supporting points tha t serve those that follow 
as a ladder. As soon as the highest point of the hair-thin stalk 
is reached, the ones that arrive last transform themselves into 
the fruiting body, the spore-producing structures of which have 
living spores. The spores are scattered by the wind and carried 
to new grazing patches. 

No one can doubt in this case that the.finely worked-out 
mechanism of the fungal body is a product of.free-living cells 
tha t obey only a melody which controls their self-tones. Arndt's 
presentation is also especially important because it is a case of 
a living being tha t is active as an animal in the first phase of 
its existence but, in the second, becomes a plant. 

It should not be omitted that we are ascribing to the fungal 
amoebas an environment that all amoebas have, albeit a limited 
one, an environment in which the bacteria as meaning carri­
ers separate themselves from the surroundings and are thereby 
perceived and effectuated. However, the finished fungus is a 
plant that has no animal environment but only a dwelling-shell 
which consists of meaning factors. The all-controlling meaning 
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factor of the adult slime mold is the wind, into which the fungus 
grows with amazing sureness. Even if they are not so cleverly 
constructed as the blowball of the dandelion, the spore pods of 
the fungus are an easHy carried prey to the wind and sure to be 
spread widely. 

UTILIZATION OF MEANING 

THE DWELLING-WORLD OF AN ANIMAL, which w e see sp r ead out 

all around it, transforms itself when observed by the animal 
subject into the latter's environment, whose space is teeming 
with the most varied carriers of meaning. The dwelling-world of 
a plant, which we can demarcate around its location, transforms 
itself, observed from the standpoint of the subject "plant," into 
a dwelling-sheU that is composed of various meaning factors 
subject to regular changes. The vital task of animal and plant 
consists in utifizing the carriers of meaning or meaning factors, 
respectively, according to their subjective structural plan. 

We are accustomed to speak of the utilization of food, only 
we generally construe this concept too narrowly. The meaning-
utilization of food includes not only its being ground up by the 
teeth and chemically processed in the stomach and intestine, 
but also the identification of food by eyes, nose, and palate. 

For, in the environment of animals, every carrier of 
meaning is utilized through perception and effectuation. In 
every functional cycle, the same perception-effect process is re­
peated. Indeed, one can speak of functional cycles as meaning 
cycles whose task is determined to be the utilization of carriers 
of meaning. 

In plants, it is not a case of functional cycles, yet the 
meaning of- their organs, also made of living cells, consists 
in the utilization of the meaning factors of its dwelling-shell. 

UTILIZATION OF MEANING 

They master this task thanks to their planned form and the 
most precisely executed ordering of their materials. 

If we look at the play of clouds in the wind, we ascribe 
changing meanings to the changing forms of the clouds. But 
this is just the play of fantasy, for the various forms of the 
clouds are only a product of the changing winds and strictly 
obey the law of cause and effect. 

A completely different image appears to us if we follow 
the flight of the graceful parachutes of the dandelion in the 
wind or the corkscrew motion of the maple key or of the light 
fruit of the linden. In this case, the wind is not a cause of the 
development of form, as with the clouds, but rather, the forms 
are adjusted to the meaning factor "wind," which they utilize in 
different ways for scattering seed. Nonetheless, there are those 
who want to speak of the wind' as the causal agent of these 
forms because it has affected .the object "plant" for millions of 
years. Yet the wind has affected the clouds for a far longer time 
without shaping any lasting form. 

The meaningful form that lasts is always the product of 
a subject and never—no matter for how long—of a planlessly 
worked-on object. 

What was t rue of the wind is also true of the rest of the 
meaning factors of the plant. The rain is trapped in the drip 
grooves of leafy foliage and conducted toward the fine tips of 
the roots underground. Sunlight is captured by the plant cells 
containing chlorophyll and applied in the execution of a com­
plex chemical process. Chlorophyll is as little synthesized by 
the sun as the grooves of the foliage are by the rain. All the 
organs of plants as well as of animals owe their form and their 
distribution of materials to their meaning as utilizers of the 
meaning factors which come to them from the outside. 

The question as to meaning must therefore have priority 
in all living beings. Only once it is solved does it make any 
sense to research causally conditioned processes, since the ac­
tivity of Hving cells is directed by their self-tones. 
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One can speak of a growth melody or a growth order tha t 
controls the self-tones of germ cells. As we see from Arndt's 
film, this growth order is first and foremost a form develop­
ment order that arranges zones and then creates a technical 
central point in each zone toward which all cells strive. What 
becomes of each individual cell depends only on the place it oc­
cupies in the form being developed. 

The original equality in value of the individual germ 
cells, which is demonstrated palpably in Arndt's film, had al­
ready been arrived at by [Hans] Driesch4 in his famous experi­
ments on sea urchin germ cells. 

Most animals' germ cells first form a mulberry shape and 
then a hollow ball, which becomes indented at one pole and 
a t the same time becomes three-layered. In this way, the gas-
trula is created, which, with its three germ layers, comprises 
the form from which most animals originate. With this simple 
sequence of tones begins the life of every higher animal. There 
are animals such as the freshwater polyp tha t go through their 
simple lives with the simple gastriila form. As in the case of the 
slime mold, one has the impression tha t the execution of the 
form development order would be sufficient in order to fix their 
meaning relations. 

Until now, we had no occasion to conclude that , in ad­
dition to the form development order, there is also a meaning 
order. But, through the experiments of [Hans] Spemann and his 
students, we now know better. These experiments were carried 
out according to the grafting method developed by Spemann, 
which consists in taking a bit of the body wall from an embryo 
in the first gastrula stage and implanting in its place a piece 
of the body wall of the same size from another embryo. It is 
shown in this case that the new graft does not develop accord­
ing to its origins but according to its location. In this way, the 
tissue of the implant placed in the area of the brain became 
brain even though it would normally have become epidermis. 

The form development order conforms to the directives 

UTILIZATION OF MEANING 

of a layout that is already recognizable in the gastrula stage. 
In this stage, it is possible to transplant pieces of tissue from 
embryos of another race. This remarkable experiment also 
succeeds when one exchanges pieces of tissue from embryos of 
another species. 

Here, grafts into the mouth area of tadpoles and triton 
larvae are of specific interest to us. Spemann5 writes about 
this: "The triton larva has real teeth in its mouth which are of 
the same origin and structure as the teeth of all vertebrates; 
the mouth of the tadpole is, however, occupied by cartilagi­
nous jaws and surrounding tooth rows tha t arise and are con­
structed completely differently from real teeth." 

He undertook a graft of tadpole tissue into the oral area 
of a triton larva. 

"In one case," reports Spemann, "in which the implanta­
tion covered the whole oral area, a typical tadpole mouth with 
jaw cartilages and surrounding tooth rows arose. In another, 
perhaps more interesting case, half of the mouth was free of the 
implantation and had developed into a genuine triton mouth 
with real teeth." Spemann concludes from this, "In general, we 
can say with certainty about the inducing stimulus that it is 
of a very specific nature with regard to what arises, but is of a 
very general nature with regard to how it arises. I t is just as if, 
putting it colorfully, the general prompt were 'oral weaponry' 
and this was then delivered by the ectoderm in the genetic code 
of its own species." 

There would certainly be a great surprise in the theater 
if, in a performance of the great Kuessnacht scene in Wilhelm 
Tell, the actor playing Tell were replaced by an actor playing 
Hamlet and the latter, to the prompt "monologue," began not 
with the words, "Here I'll do it; the opportunity is good,"6 but 
with the words, 'To be or not to be, that is the question." 

Likewise, it must be a great surprise for a carnivore, 
which is meant to sink its sharp teeth into its writhing prey, if 
it has a vegetarian's mouth with cartilage-like gums good only 
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Tell, the actor playing Tell were replaced by an actor playing 
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for peeling away the soft parts of plants. How is such a mix-up 

possible? Let us not forget tha t the implanted cell tissue is a 

living carillon, whose self-tones were set for the melody "vege­

tarian mouth" when they received the meaning order "mouth." 

From this, we see that meaning order and form development 

order are not the same. 

In normal development, the originally homogeneous 

cell material arranges itself in buds tha t receive their mean­

ing orders according to the primal layout—for the organism is 

composed of utilizers of meaning. Only then does the specific 

melody of the buds begin to sound'and build up the form of the 

utilizers of meaning. 
If one exchanges the buds of different animal species, 

each bud receives in its new place a meaning order which 

matches that place in the layout: "Become a mouth, eye, ear, 

etc." The transplanted bud will follow the meaning command 

of the host, even if it had been located at a different spot in 

its maternal organism and had received accordingly another 

meaning order. But it then follows the maternal form devel­

opment melody. It becomes a mouth, not a triton mouth, but 

rather, a tadpole mouth. The final result is a malformation, for 

a carnivore with a vegetarian's mouth is an abomination. 

We are uncomprehending when faced with such a mal­

formation, which arises from the dissonance between the gen­

eral meaning order and the specific form development order, 

because such dissonance is unknown to us in our daily life. It 

would never occur to anyone to simply order "seating" from a 

carpenter's workshop, because one would thereby run the risk 

of getting a milking stool for the -living room or a recliner for 

the cow stall. But here, we are witnesses to a natural occur­

rence in which the entirely general order "eating apparatus" is 

imparted to a heterogeneous cell tissue, the meaning of which 

is not yet fixed and how, following from this, a completely un­

suitable eating apparatus arises. 
Anyone who has ever asked himself how flatfish, such as 

UTILIZATION OF MEANING 

a ray-or a plaice, which have analogous living conditions, are 
built completely differently will admit that, in many cases, the 
meaning order does not agree with the form order. The goal 
is the same, but the path is different. Rays* are flattened from 
the back to the belly side. Their eyes remain on the upper side. 
Plaice are flattened laterally and, as a result, one side takes 
over the function of the back side. One eye would have to be 
on the lower side, where there is nothing to see. But it passes 
through the head and ends up on the upper side as well. 

The formal principles applied in order to allow different 
animals the ability to climb up a smooth wall are highly vari­
able, even though they all lead to the same goal: to utilize the 
carrier of meaning "smooth wall" as a path. Houseflies have 
fringes on the soles of their feet that are made erect by their 
body weight while walking and form vacuum chambers which 
make the fly stick to the windowpane. Inchworms move, like 
leeches, with the help of two suction cups. Snails simply stick 
themselves forward, no matter how great the incline of the sur­
face beneath them. The task is the same everywhere; only its 
execution is different. 

The most striking example for this is provided by the 
venomous pincers of the short-spined sea urchin, which all 
have the same task, namely to chase off the meaning car­
rier "enemy," be it a starfish or a snail. In all these cases, the 
enemy is characterized by emitting first, on approach, a chemi­
cal stimulus and then, at contact, a mechanical stimulus. In 
response to the chemical stimulus, the venom pincers of all 
sea urchin species open up. At contact, they close and let their 
venom escape. 

All sea urchin species except only one solve this task by 
means of a reflex through which they extend a palp toward the 
enemy upon opening. When the enemy touches the palp, snap­
ping shut occurs reflexively. Only one species of sea urchin pro­
ceeds differently. Upon opening, the three jaws of the pincers 
pull back so far tha t they are tautened like a crossbow. They 
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therefore need ho reflex in order to snap shut at the slightest 
pressure. Both methods lead to the same goal: In both cases, 
the carrier of meaning "enemy" is attacked and poisoned by 
the meaning-utilizing organ. The meaning order is always the 
same but the form development order is completely different. 

Spemann's wonderful discovery is confirmed in all the 
cases in which animals carry out similar actions with different 
means of assistance. 

Spemann's discovery can further serve to make it easier 
for us to understand the difference in principle between the 
construction of a mechanism and that of a living being. The 
mechanism of any machine at all, for example, a pocket watch, 
is always structured centripetally, i.e., the individual par ts of 
the clock, such as the hands, springs, and gears, must always 
be made first, then placed in a common central piece. The con­
struction of an animal, for example, of a triton, proceeds, to 
the contrary, centrifugally -from a germ outward, which first 
forms itself into a gastrula and then adds new organ buds. In 
both cases, a plan is at the root of this change of formation. The 
clock plan controls a centripetal occurrence, the triton plan a 
centrifugal occurrence. As it seems, the parts are joined to one 
another on completely opposed principles. 

But now, as we all know but all too easily forget, each 
living being, unlike all mechanisms, consists not of parts but 
of organs. An organ is always a formation consisting of living 
cells which all possess their "self-tone." The organ as a whole 
has its organ tone, which is its meaning tone. As we should 
conclude from Spemann's exposition, it is the organ tone which 
controls the self-tones of the organ's cells—similarly to the 
meaning plan of Arndt's slime mold, which forces the amoebas 
to form the fungal body. The meaning tone s tar ts up abruptly 
and activates the form development order in the self-tones of 
the previously homogeneous cell elements, which then sort 
themselves out in different tones at tuned to each other and 
allow the form development to proceed according to a previ­
ously established melody. 

THE INTERPRETATION OF THE SPIDER'S WEB 

From Spemann's experiments, we can see tha t the organs 
of living beings, in contrast to machine parts, possess a mean­
ing tone all their own and can therefore develop themselves 
only centrifugally. The three steps of embryonic development 
must have occurred before the beginning of bud formation, and 
each bud must have first received its organ tone, before its cells 
can arrange and reconfigure themselves. 

Finally, the entire animal's life tone is composed from 
the organ tones. The living animal is after all more than its 
physical mechanism, which the organ cells have built accord­
ing to the form development order. When-the life tone is extin­
guished, the animal is dead. The physical mechanism might 
function for a while longer thanks to a few surviving organs. 

It goes without saying that the whole account of Nature 
buHt on meaning requires thoroughgoing research, for we can^ 
not do very much yet with the brain, which must possess a 
"thinking tone." But, here too, meaning bridges the gap between 
physical and nonphysical processes, just as it did between the 
sheet music and the melody. 
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THE INTERPRETATION OF THE SPIDER'S WEB 

IF I WANT TO ORDER A NEW SUIT, I go to t h e ta i lor . H e t a k e s 

measurements in which he fixes the most important stretches of 
my body in centimeters. Once that has happened, he transfers 
these onto paper or, if he is very sure of himself, directly onto 
cloth, which he then cuts according to the copied numbers. Then, 
he sews the pieces cut from the cloth together. He then conducts 
the first fitting and, finally, delivers the suit, which represents a 
more or less accurate portrait of the form of my body. 

I would be quite amazed if a tailor could prepare me a 
suit tha t fits well without measuring or fitting. I could still al­
ways assume that he had taken the right measurements on his 
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own body, since all human bodies look basically similar. One 
can therefore also manage to wear ready-to-wear suits which 
reproduce normal human proportions in different sizes. In this 
way, every tailor's workshop represents a gallery of molds of 
the human body. 

All these preconditions do not apply to the spider—and 
yet it manages to represent in its web a well-made mold of 
a fly. It does not use this mold in the interests of the fly but 
in order to annihilate the fly. The spider's web represents a 
meaning utilizer of the carrier of meaning "prey" in the spider's 
environment. This utilizer of meaning is so precisely at tuned 
to the carrier of meaning that one can see the spider's web as a 
faithful rendering of the fly. 

The spider tailor who creates this faithful rendering of 
the fly has none of the aids of the human tailor. It cannot take 
measurements on its own body, which has an entirely different 
shape than the fly's body. In spite of this, it determines the size 
of the mesh according to the size of the fly's body. It measures 
the resistance of the threads it spins by the living power of 
the fly's body in flight. It spins the radial threads of the web 
tighter than the circular threads, so that the fly is enclosed 
upon coUision by the flexible circular threads and must cer­
tainly get stuck on their sticky droplets. The radial threads are 
not sticky and serve the spider as the shortest path to the prey 
it has caught, which it then spins a web around and renders 
defenseless. 

Spiders' webs are mostly found in places one could call 
fly interchanges. The most miraculous thing, however, is the 
fact that threads of the web are spun so finely tha t a fly's eye 
with its crude visual elements cannot spot the web and the fly 
flies without warning to its doom, just as we, completely off 
guard, drink water which contains cholera bacilli invisible to 
our eye. It is indeed a refined picture of the fly which the spider 
produces in its web. 

But wait! The spider does not do tha t at all. It weaves its 

THE INTERPRETATION OF THE SPIDER'S WEB 

web before it has ever met a physical fly. The web can therefore 
not be a representation of a physical fly, but rather, it repre­
sents the primal image [Urbild] of the fly, which is physically 
not at all present. 

"Whoa there!" I can hear the mechanicists shout. "The 
theory of environments is showing its t rue face here as meta­
physics. For anybody who looks for effective factors beyond 
the physical world is a metaphysician."AU right. Then today's 
physics would be the purest metaphysics after theology. 

[Arthur Stanley] Eddington7 states outright that he has 
two desks, one tha t he regularly uses, located in his sensory 
world. Additionally, he possesses a physical desk, the sub­
stance of which comprises only the billionth part of the desk 
seen by the senses, since it is not at all made of wood but of 
an immeasurably great number of the most minute elements, 
of which one is not sure whether they are particles or waves, 
and which spin around each other at an unimaginable speed. 
These elementary particles are not yet matter, but their effects 
produce the illusion of the existence of mat ter in the world of 
the senses. They get up to their mischief in a four-dimensional 
space-time magnitude t h a t is supposed to be curved and to be 
infinite and limited at the same time. 

Biology lays no claim to such a far-reaching metaphys­
ics. Biology wants only to point to factors that are present in 
the subject beyond sensorily given phenomenality and which 
should serve to clarify the interrelations of the world of the 
senses. But biology has absolutely no wish to stand the world 
of the senses on its head, as the new physics does. 

Biology takes its point of departure from the fact of 
planned embryonic development, which begins in all multicel­
lular animals with the three beats of a simple melody: morula, 
blastula, gastrula. Then, as we know, the development of the 
buds of the organs begins, which is fixed in advance for every 
animal species. This proves to us that the sequence of formal 
development has a musical score which, if not sensorily recog-
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nizable, still determines the world of the senses. This score also 
controls the spatial and temporal extension of its cell material, 
just as it controls its properties. 

There is, therefore, a primal score for the fly just as there 
is one for the spider. And I now assert that the primal score of 
the fly (which one can also designate its primaHmage) affects 
the primal score of the spider in such a way tha t the web spun 
by the latter can be called "fly-like." 

Covered by the curtain of appearances, the connection of 
the various primal images or primal melodies is consummated 
according to an inclusive meaning plan. In individual cases, it 
is sufficient to search out the meaning utilizers belonging to 
the carriers of meaning in order to gain insight into the tissue 
of the environment. Meaning is the pole star by which biol­
ogy must orient itself, not the impoverished rules of causality 
which can only see one step in front or behind and to which the 
great connections remain completely hidden. 

Whosoever demands of natural scientists that they fol­
low a new master plan is not only required to convince them 
that the new plan opens new paths which take our knowledge 
further than the previous paths. He must also indicate prob­
lems unsolved until now tha t can be solved solely with the help 
of the new master plan. 

The great master of insect biology Jules Fabre has pointed 
to such a problem in the case of the pea weevil. The female pea 
weevil lays its eggs on the shoots of the young pea. As they 
crawl out, the larvae bore into the shoot and penetrate into the 
still tender pea. The larva tha t burrows closest to the center of 
the pea grows the fastest. The others who entered with it give 
up the race, take in no more nourishment, and die. The sole 
surviving larva first hollows out the middle of the pea, but then 
it drills a passage to the surface of the pea and scratches off the 
skin of the pea at the exit so that a door is created. The larva 
then goes back into its feeding lair and grows further until the 
pea, having reached its final size, hardens. This hardening 
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would be the doom of the young weevil, since the pea which 
has become hard forms a protective shell around it, but, on the 
other hand, it would become a coffin tha t the weevil could,not 
leave if the larva had not taken care of the tunnel and the door. 

In this case, no experience of trial and error passed on 
from ancestors can play a role. Any at tempt to get out of the 
hardened pea would turn out to be an error. No, the disposi­
tion to make a tunnel and a door must be present in the form 
development plan of every maturing pea weevil larva in ad­
vance. A meaning transfer of the primal image of the pea onto 
the primal image of the pea weevil must therefore have taken 
place which brought the pea and the pea weevil into harmony. 

The building of the tunnel and the door, vitally necessary 
to the pea weevil, by its larva is in many cases its doom, for 
there is a little ichneumon wasp which can hit the door and the 
channel with deadly accuracy with its fine ovipositor in order 
to deposit its eggs in the defenseless larva of the pea weevil. A 
little wasp larva crawls out of this egg and eats its fat host up 
from the inside, then turns into an ichneumon wasp and gets 
out into the open through the path worked out by its prey. 

Here, one can speak of a trio of meaning connections of 
these primal scores. 

FORM DEVELOPMENT RULE AND MEANING RULE 

IT WILL NOT BE EASY to m a k e t h e jus t -developed metaphys ica l 

notions palatable to contemporary biologists, [especially since] 
Jacques Loeb's8 theory of tropism9 has exercised a very great 
influence on recent biology. Loeb was a die-hard physicist, who 
only recognized interactions between objects but knew noth­
ing about any influence of subjects on natural occurrences. 
According to him, there was only an effect world in which all 
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would be the doom of the young weevil, since the pea which 
has become hard forms a protective shell around it, but, on the 
other hand, it would become a coffin tha t the weevil could,not 
leave if the larva had not taken care of the tunnel and the door. 
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FORM DEVELOPMENT RULE AND MEANING RULE 

IT WILL NOT BE EASY to m a k e t h e jus t -developed metaphys ica l 

notions palatable to contemporary biologists, [especially since] 
Jacques Loeb's8 theory of tropism9 has exercised a very great 
influence on recent biology. Loeb was a die-hard physicist, who 
only recognized interactions between objects but knew noth­
ing about any influence of subjects on natural occurrences. 
According to him, there was only an effect world in which all 
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physical and chemical processes played themselves out. One 
object affects another like the hammer on the anvil or the 
spark in the powder keg. The reaction occurs according to the 
energy input by the affecting object and the potential energy 
stored up in the effectuated object. 

With plants, the reaction occurs according to the form 
and the order of the substances in its organs. We need only 
think of the drip grooves of the leaves or the starchy grains in 
the wheat kernel, which one can also include under the head­
ing of potential energy. Of course, one leaves out the total fig­
ure of the plant, which owes its structure to the planned effects 
of the impulses of living cellular subjects. There are certainly 
no nerves or sense organs in plants, so tha t their whole exis­
tence seems to play itself out in an effect world. 

Loeb's theory consisted in only recognizing an effect 
world even in the case of animals and paying no attention 
whatsoever to the perception world. This occurred by means of 
a simple trick. Whatever complicated action an animal might 
perform, the animal will always either approach or move away 
from the effectuating object. Loeb declared these simple spatial 
components of each action to be the action itself and therefore 
divided all actions into actions turning toward and actions 
turning away from. The place of actions was taken by tropisms. 
By this means, he transformed all living animal subjects into 
dead machines, which must thus confront each other spatially. 
Even the simple magnet which at tracts iron behaves positively 
ferrotropically and the magnet needle either positively or neg­
atively polartropically. This theory was decisive for the total 
worldview-of an entire generation of biologists. 

If we stand before a meadow covered in flowers, full of 
buzzing bees, in which butterflies pantomime and dragonflies 
whir, over whose blades of grass grasshoppers make their great 
leaps, where mice scurry and snaHs crawl slowly onward— 
then, we are forced to ask ourselves, "Does the meadow present 
the same impression to the eyes of such different animals as it 
does to our eyes?" 

FORM DEVELOPMENT RULE AND MEANING RULE 

The naive person will answer without further ado, "Of 
course, it is always the same meadow which is looked upon 
by all." 

The answer of a convinced follower of Loeb is completely 
different: Since al l animals are mere mechanisms which are 
steered here and there by physical and chemical effects, the 
meadow consists of a tangle of ether waves and air vibrations, 
of finely distributed clouds of chemical substances and me­
chanical contacts which have their effect from object to object. 

The theory of environments directs itself against both of 
these versions of the meadow, for—to take only one example— 
the bee collecting honey does not see the meadow with human 
eyes, nor is it without feeling like a machine. 

Colors are ether waves which have become perceptible, 
i.e., they are not electric excitations of the cells of our cere­
brum but are the.self-tones of these cells themselves. Sensory 
physiology provides proof of this. Since Goethe and [Ewald] 
Hering,10 we know that colors follow their own laws, which are 
entirely different from the physical laws of ether waves. Ether 
waves forced by a prism to order themselves according to wave­
length form thereby a sort of ladder with rungs of diminishing 
lengths. The shortest rungs are found at one end of the ladder, 
the longest a t the opposite end. 

From this ladder, our eye extracts a short stretch, which 
the cells of our cerebrum transform into a ribbon that consists 
of color perceptions which we transpose outward. In this rib­
bon, the pure colors follow each other, red-yellow-green-blue, 
with the mixed colors located between them. 

In contrast to the linearly structured ether wave spec­
trum, the color ribbon forms a circle closed on itself, since vio­
let, the mixed color between red and blue, joins one end of the 
color ribbon with the other. Even in other regards, the color 
ribbon displays remarkable regularities which are lacking in 
ether waves. For instance, the colors opposite one another in 
the color circle do not mix with each other but instead make 
white. These opposing colors produce each other mutually, 
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which is not rare in opposing perceptions but flouts all me­
chanical experiences. Again, with colors, it is not a matter of 
physical effects of living cerebral cells on one another, but of 
the relations in sensitivity of their self-tones. 

Jus t as the colors are the specific energies (self-tones) of 
those cerebral cells which are under the influence of the eye, 
which sorts the ether waves and, transformed into nerve exci­
tations, sends them to the cerebrum, the tones are the specific 
energies of those brain cells tha t are under the influence of the 
ear, which takes in certain air vibrations. 

The laws of tones are set down,in music theory. Con­
sonance, dissonance, eighths, fourths, fifths, and so forth, owe 
their existence to the sense of tone and dispense with embodi­
ment—just try to reduce the sequence of tones in a- melody to 
the laws of causality valid for all physical processes. 

Our sensory organs of the eye, ear, nose, palate, and 
skin are built according to the principle of a Swedish box of 
matches, in which the matches only respond to certain effects 
of the outside world. These produce waves of excitation in the 
nerves, which are conducted to the cerebrum. To this extent, 
everything proceeds according to the law of cause and effect. 
But here, the inner front of the sensory organs is located in the 
form of a living carillon whose individual cell bells sound in 
different self-tones. 

To what extent is this kind of structure of the sensory 
organs also valid-for animals? No one doubts the analogy of 
the human part.of the sensory organs in animals. They are 
therefore designated1 reception organs. But how is it with the 
inner front? 

Although we are not familiar with the sensations of our 
fellow human beings, we do not doubt tha t they receive seeing 
signs by means of their eyes which we call colors, and we doubt 
just as l i t t le that they receive hearing signs by means of their 
ears which we call tones. By the same right, we ascribe to their 
noses the ability to awaken smelling tones, to their palate to 
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awaken tasting signs, and to their skin to awaken touching 
signs, which, one and all, consist of self-tones. We summarize 
all these qualitatively different sense signs under the name 
"perception signs," which, transposed outward, become percep­
tion marks of things. 

Now we ask ourselves the following: Do perception signs 
corresponding to the specific sensory energies of the central 
brain cells appear in animals, which they also transpose out­
ward and use as a perception mark for building up of the prop­
erties of all the things on their life stage? The pure mechani-
cists deny this and assert tha t the reception organs of animals 
possess no inner front at all, but instead serve only to bring 
together the various stimuli of the outside world in a way cor­
responding to their own na ture and to connect them to the 
corresponding par ts of the brain. 

Are the sensory organs the expression of different sen­
sory circles, or are they, as reception organs, merely the expres­
sion of different physicochemical kinds of effects of the outside 
world? Was the eye constructed by ether waves or by colors? Is 
the ear structured by air vibrations or by tones? Is the nose a 
product of air saturated with gases or with smell corpuscles, 
or is it a product of the olfactory signs of the animal subject? 
Does the taste organ owe its creation to chemical substances 
dissolved in water or to the taste signs of the subject? 

Are animals' reception organs products of the outer, 
physical front or the inner, nonphysical front? Since the sen­
sory organs in us human beings represent organs that connect 
the outer form with the inner, it is likely tha t they have to ful­
fill the same task in animals and therefore owe their structure 
to the inner as welhas the outer front. 

That one cannot consider the reception organs of animals 
only as a product of the outer front is proven beyond a doubt by 
the fish that have a tasting organ alongside what is clearly an 
olfactory organ even though they only come into contact with 
substances tha t are soluble in water. Birds, on the other hand, 
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which would have the best opportunity to develop both organs, 

do without an olfactory organ. 

Only when we have clearly recognized the task of the 

sensory organs will the structure of the whole organism be 

comprehensible to us. In relation to the outer front, they serve 

as a sieve for the physicochemical effects of the outside world. 

Only such effects as are meaningful for the animal subject are 

transformed into nerve excitations. For their part, the nerve 

excitations in the brain draw out the perception signs of the 

inner front. In this way, the outer front also affects the inner 

front and determines what quantity of seeing signs, hearing 

signs, olfactory signs, tactile signs, and tasting signs can ap­

pear in the circuits of sensation of the respective animal sub­

jects. The kind of structure of the environments is also decided 

thereby, for every subject can only transform the perception 

signs tha t are at his disposition into the perception marks of 

his environment. 
On regarding a number of pictures by the same painter, 

one speaks of "his palette" and means by this the number of 

those colors at his disposition in the execution of his pictures. 

These relationships become perhaps clearer still if one 

imagines tha t a perception cell in the brain lets a certain per­

ception sign sound owing to the cell's self-tone. Each of these 

living bells is then connected to the outer front through a ner­

vous bell cord, and here it is decided which outer stimuli are 

allowed to ring the bell and which are not. The self-tones of 

the living cellular bells are connected with each other through 

rhythms and melodies, and these are what allow them to sound 

in the environment. 
After Mathilde Hertz's experiments, we can assume that, 

in bees, the colorful perception-sign ribbon of the spectrum 

related to the same ether-wave ladder as in human beings is 

displaced one step toward the violet side. The outer front of the 

bee's eye does not correspond to the outer front of the human 

eye, while the inner fronts of both do seem to correspond to 
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each other. Until now, one has only been able to make supposi­
tions about the meaning of this displacement. 

On the other hand, the meaning of the perception-sign 
palette in moths is known without a doubt. As Eggers showed, 
these animals possess only two taut bands as resonators in their 
hearing organ. With these aids, they are able to respond to air. 
vibrations which are at the upper-audible limit for our human 
ear. These tones correspond to the peeping sound of the bat, 
which is the main enemy of the moth. Only the sounds emitted 
by their specific enemy are picked up by the moths. Otherwise, 
the world is silent to them. In the bats' environment, the peep­
ing serves as a sign of recognition in the darkness. The same 
sound strikes the ear of a bat at one time and the ear of a moth 
at another. Both times, the peeping bat appears as a carrier of 
meaning—one time as friend, the next as enemy—depending on 
the meaning utilizer with which it is confronted. 

Since the bat's perception-sign palette is large, the higher 
tone it hears remains one among many. The perception-sign 
palette of the moth is very limited, and there is only one sound 
in its world—an enemy sound. The peep is a simple product of 
the bat, and the spider's web is a very artful product. But botlr 
have one thing in common: Neither of them is only meant for 
one, physically present subject, but for all animals of the same 
structure. 

How, then, does an apparatus for hearing bats come 
about in the structure of a moth? The form development rule of 
moths contains in advance the direction to develop a hearing 
organ which is set for the peep of the bat. Beyond any doubt, it 
is here the meaning rule which works on the form development 
rule, so that the carrier of meaning is faced by its meaning 
utilizer and vice versa. 

As we saw, the form development rule creates a cartilage 
mouth for the vegetarian tadpole and a mouth with real teeth 
for the carnivorous triton. The meaning rule everywhere in­
tervenes decisively in embryonic development and makes sure 

I 



Y 

i 

i 

166 A THEORY OF MEANING 

which would have the best opportunity to develop both organs, 

do without an olfactory organ. 

Only when we have clearly recognized the task of the 

sensory organs will the structure of the whole organism be 

comprehensible to us. In relation to the outer front, they serve 

as a sieve for the physicochemical effects of the outside world. 

Only such effects as are meaningful for the animal subject are 

transformed into nerve excitations. For their part, the nerve 

excitations in the brain draw out the perception signs of the 

inner front. In this way, the outer front also affects the inner 

front and determines what quantity of seeing signs, hearing 

signs, olfactory signs, tactile signs, and tasting signs can ap­

pear in the circuits of sensation of the respective animal sub­

jects. The kind of structure of the environments is also decided 

thereby, for every subject can only transform the perception 

signs tha t are at his disposition into the perception marks of 

his environment. 
On regarding a number of pictures by the same painter, 

one speaks of "his palette" and means by this the number of 

those colors at his disposition in the execution of his pictures. 

These relationships become perhaps clearer still if one 

imagines tha t a perception cell in the brain lets a certain per­

ception sign sound owing to the cell's self-tone. Each of these 

living bells is then connected to the outer front through a ner­

vous bell cord, and here it is decided which outer stimuli are 

allowed to ring the bell and which are not. The self-tones of 

the living cellular bells are connected with each other through 

rhythms and melodies, and these are what allow them to sound 

in the environment. 
After Mathilde Hertz's experiments, we can assume that, 

in bees, the colorful perception-sign ribbon of the spectrum 

related to the same ether-wave ladder as in human beings is 

displaced one step toward the violet side. The outer front of the 

bee's eye does not correspond to the outer front of the human 

eye, while the inner fronts of both do seem to correspond to 

FORM DEVELOPMENT RULE AND MEANING RULE 167 

each other. Until now, one has only been able to make supposi­
tions about the meaning of this displacement. 

On the other hand, the meaning of the perception-sign 
palette in moths is known without a doubt. As Eggers showed, 
these animals possess only two taut bands as resonators in their 
hearing organ. With these aids, they are able to respond to air. 
vibrations which are at the upper-audible limit for our human 
ear. These tones correspond to the peeping sound of the bat, 
which is the main enemy of the moth. Only the sounds emitted 
by their specific enemy are picked up by the moths. Otherwise, 
the world is silent to them. In the bats' environment, the peep­
ing serves as a sign of recognition in the darkness. The same 
sound strikes the ear of a bat at one time and the ear of a moth 
at another. Both times, the peeping bat appears as a carrier of 
meaning—one time as friend, the next as enemy—depending on 
the meaning utilizer with which it is confronted. 

Since the bat's perception-sign palette is large, the higher 
tone it hears remains one among many. The perception-sign 
palette of the moth is very limited, and there is only one sound 
in its world—an enemy sound. The peep is a simple product of 
the bat, and the spider's web is a very artful product. But botlr 
have one thing in common: Neither of them is only meant for 
one, physically present subject, but for all animals of the same 
structure. 

How, then, does an apparatus for hearing bats come 
about in the structure of a moth? The form development rule of 
moths contains in advance the direction to develop a hearing 
organ which is set for the peep of the bat. Beyond any doubt, it 
is here the meaning rule which works on the form development 
rule, so that the carrier of meaning is faced by its meaning 
utilizer and vice versa. 

As we saw, the form development rule creates a cartilage 
mouth for the vegetarian tadpole and a mouth with real teeth 
for the carnivorous triton. The meaning rule everywhere in­
tervenes decisively in embryonic development and makes sure 

I 



16S A THEORY OF MEANING 

of the formation of a food utilization organ which grows at the 

right spot for the right carrier of meaning of vegetable or ani­

mal food. But if the form development rule is taken down the 

false track by grafting, no rule of meaning can call it back. 

I t is thereby not active form development itself tha t is 

influenced by meaning, but rather, it is only the rule of form 

development as a whole which comes to be dependent upon the 

meaning rule. 

THE MEANING RULE AS THE BRIDGING 

OF TWO ELEMENTARY RULES 

WHEN, ON A WALK THROUGH THE WOODS, w e p ick u p a n a c o r n 

tha t comes from a mighty oak and was perhaps carried off by 

a squirrel, we know that diverse tissues will emerge from this 

plant germ, part of which will form the underground root system, 

part the aboveground trunk with its roof of leaves, according to 

a form development rule characteristic of the oak. We know that 

the rudiments of the organs that wiU make it possible for the 

oak to take up the struggle for life against hundreds of outside 

effects are in the acorn. We see in our minds the future oak in its 

struggle with future rain, future storm, and future sunshine. We 

see it endure future summers and future winters. 

In order to be capable of meeting all the influences of the 

outside world, the multiplying tissue cells of the oak will have 

to organize themselves into organs—in roots, t runk, and leaf 

canopy, which captures the sunshine and the leaves of which 

yield like light banners to the wind tha t the gnarled branches 

resist. At the same time, the canopy serves as an umbreUa that 

carries the precious moisture from the sky to the fine roots 
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under the earth. The leaves contain the miraculous substance 
chlorophyll, which uses the rays of light in order to transform 
energy into matter . The canopy is lost in winter, when the 
frozen ground prevents the stream of liquid saturated with 
groundwater salt from rising up to the leaves. 

All these future effects on the future oak are in no condi­
tion to influence the form development of the oak causally. Jus t 
as incapable of this are the same effects of the outside world, 
which once affected the mother oak, since the acorn was not 
present at all at tha t time. With regard to the acorn, we stand 
before the same riddle as we did in observing every plant germ 
and every animal egg. In no case will we be able to speak of 
a causal linkage of external effects upon an object in its pre-
existence or post-existence; only when cause and effect meet at 
the same place at the same time can we speak of a causal link. 
There is also no chance of finding the solution to the problem if 
one looks for it in the remote past. An acorn of a milHon years 
ago presents the same problems to our understanding as it will 
a hundred thousand years from now. 

From this, it follows that we had run into a blind aUey 
with our questions when we counted on producing with the 
help of artificial constructions a causal chain between our seed­
ling, the acorn, and physicochemical outside effects. This case 
presents no mechanically solvable problem to which phylogeny 
could offer a key. Therefore, we must at tempt to deal with the 
problem from another angle. 

If we regard the effects of the outside world on •the oak 
as human observers from the location of the oak, then we will 
soon discover tha t they are subject to a common rule of Nature. 
Sun, moon, and stars travel in fixed paths across the sky above 
the oak. Under their influence, the seasons change. Calm, 
storms, rain, and snow alternate in the course of the seasons. 
Sometimes the air is full of spring scents, other times with the 
bitter odors of the fall. Every spring, the woods are full of bird-
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of the formation of a food utilization organ which grows at the 

right spot for the right carrier of meaning of vegetable or ani­
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song. The oak itself offers a changing shelter for hundreds of 
guests, feathered and not, in its canopy and bark, sometimes 
for summer guests and sometimes for winter guests. 

The oak is also bound to this rule of Nature, known al­
ready to Noah, even if many of the natural factors familiar to 
us do not get as far as the oak's dwelling-shell. Neither sun 
nor moon nor stars are found in the number of meaning fac­
tors tha t form the dwelling-shell of the oak. On the other hand, 
certain chemically efficacious rays of light do penetrate to the 
chlorophyll of the leaves, and rays of warmth of diverse kinds 
affect the young energies of the tree to encourage growth. The 
falling drops of rain are usefully diverted, and the greatest re­
sistance is offered to the storm. Nonetheless, neither odors nor 
sounds have any effect on the oak. 

It is the same meaning rule that , today just as one mil­
lion years ago, made this selection from among the elementary 
natural factors and allowed it to sound in the living carillon of 
the oak cells as its own melody, finally making the organs of 
the oak emerge from the protoplasmic germ cells. 

Thanks to Arndt's film, we are not dependent here on 
mere suppositions. We can observe how numerous independent 
amoebas emerge by fission from the first germ cell. Like their 
free-living sisters, these amoebas adapt themselves to the nu­
trients available to them. Only after the nutrition is consumed 
does a new subject formation begin. The amoebas tha t come 
together to form a new, unified subject are no longer oriented 
to-the meaning factor "food" but to the meaning factor "wind," 
toward which they grow together. The carillon of the amoeba 
stage, which occupied itself with a rule-less, confused cacopho­
ny of the cell bells, is foUowed suddenly by a unified melody, a 
new meaning rule, which bridges the two elementary rules of 
the wind, on the one hand, and the free formation of cells, on 
the other, and leads them to a new subjective unity. The direct 
effect of wind pressure on the freely mobile amoebas, no matter 
how finely dosed, will never succeed in producing a slime mold. 

THE COMPOSITION THEORY OF NATURE 171 

Unlike the slime mold, which unifies its mobile proto­
plasm cells to a single bud, which represents after the com­
pleted development of its shape an individual tha t consists of 
a single organ subject, the acorn forms numerous buds, from 
every one of which emerges an organ subject that is adjusted to 
one or several meaning factors. In this way, the oak leaf serves 
not just as a drip groove for the rain bu t also as a receiver of 
light rays thanks to its chlorophyll cells. 

All organ subjects with their organ melodies join together 
to form the symphony of the organism of the oak, a symphony 
which one can also describe as the primal image of the oak. 
The process of heightened subjectification of cell tone to organ 
melody to organism symphony stands in direct contradiction to 
any mechanical process tha t represents the effect of one object 
on another object. 

On the contrary, it is on the same level as every musical 
composition. The behavior of meaning factor in plants and of 
carriers of meaning in animals toward their meaning utilizers 
shows this especially clearly. As, in the composition of a duet, 
the two voices have to be composed for each other note for note, 
point for point, the meaning factors in Nature stand in a con­
trapuntal relation to the meaning utilizers. We will be closer 
to understanding the form development of living beings when 
we succeed in deriving a composition theory of Nature from it. 

THE COMPOSITION THEORY OF NATURE 

THE IMPRESSION "composition theory [Lehre] of Nature" can be 
misleading, since Nature teaches no lessons at aU. One should 
understand theory, therefore, only as a generalization of the 
rules that we think we discover in the study of the composi­
tion of Nature. It is therefore called for to proceed based on 
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individual examples and establish their rules in order to get to 

a theory of the composition of Nature in this way. 

Musical composition theory can serve as a model tha t 

takes its point of departure from the fact tha t at least two tones 

are necessary in order to form a harmony. In the composition 

of a duet, the two voices that are supposed to melt into a har­

mony should be composed for each other, note for note, point 

for point. The theory of counterpoint in music rests on this. 

In all examples from Nature, we must also look for two 

factors that together form a unit. We begin, therefore, with a 

subject located in its environment and research its harmonious 

relationships to the individual objects that present themselves 

to the subject as carriers of meaning. The subject's organism 

forms the utilizer of meaning or at least the receiver of mean­

ing. If these two factors join together in the same meaning, 

then they have been composed together by Nature. Which 

rules come to the surface thereby—this forms the content of 

the composition theory of Nature. 

When two living beings enter into a harmonious relation­

ship to each other, it is necessary first to make the decision 

as to which of the two organisms we want to speak of as the 

subject and utilizer of meaning and to which we assign the role 

of the carrier of meaning. Then, we shall search for the mutual 

properties that behave toward each other as point and coun­

terpoint. If, in a given case, we possess enough knowledge of 

the functional cycles tha t connect the respective subjects with 

their carriers of meaning and which can count as circuits of 

meaning, then we are enabled to search for the counterpoints 

on the perception side as well as on the effect side, in order to 

establish finally according to which specific meaning rule the 

composition was done. 

To refer to the aforementioned example of the acorn, I 

place the schema of the question of the composition of the oak 

and one of its meaning factors, the rain, at the top: 

Canopy of the Oak 
meaning recipient 

POINTS 
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Rain 
meaning factor 

COUNTERPOINTS 
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Roof tile arrangement of Raindrops rolling down 
the leaves with drop groove 

Form development rule of 

the oak 
Physical rule of drop 

formation 

Common meaning rule: 
capturing and distributing the liquid to the root tips 

The canopy of the oak operates mechanically upon the distribu­
tion of the raindrops, while the rule of drop formation inter­
venes compositionally in the melody of the living carillon of the 
oak ceUs. 

If we turn to animals and seek to feel out the individual 
circuits of meaning, we will find similar relations in the circle 
of the medium as with the oak and the rain. 

If we take as a first example the octopus as subject in rela­
tion to the seawater as carrier of meaning, we will come upon 
contrapuntal relationships immediately. The incompressibUity 
of the water is the precondition for the construction of a muscu­
lar swimming sac. The pumping movements of the swimming sac 
operate mechanically upon the incompressible water and drive 
the animal backward. The rule of constitution of the seawater 
intervenes compositionally upon the living cariUon of the proto­
plasm cells of the octopus embryo and forces the counterpoints 
corresponding to the properties of the water upon the form de­
velopment melody; first and foremost, the organism is produced, 
the muscular walls of which wiU drive the incompressible water 
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in and out. The meaning rule that connects point and counter­
point with each other here is provided by swimming. 

The same meaning rule in numerous variations controls 
the development of all swimming animals. They swim forward 
or backward or sideways; the waving motion of the tail or the 
fins or the legs propels the animal through the water, but the 
properties of the organism always relate to the properties of 
the water as point to counterpoint. A composition that aims at 
a common meaning is demonstrable everywhere. 

The same is t rue of all the different circles of the me­
dium, whether it is a matter of water, land, or air animals. 
Everywhere, the effector organs for running, jumping, climb­
ing, flapping, flying, or sailing are buUt contrapuntally to the 
properties of the respective medium. Indeed, in many insects 
that live in their youth in the water and when they are older 
in the air, one can observe with what lightness the constitu­
tive rule of the new medium wipes away the old organs in the 
second larval stage and makes new ones arise. 

But the investigation of the receptorial relations between 
subject and medium teaches the same lesson. For the obstacle 
that stands in the subject's way, a contrapuntally built sensory 
organ is always present. In the Hght, this is the eye; in the 
dark, it is tactile organs or the ear. 

From the beginning, the bat is adjusted to perceive the 
obstacles in its flight path by means of completely different 
aids than the sparrow. 

'That," people will reply, "is just a bunch of banalities. 
These are surely everyday experiences one can have every­
where." But why has it been neglected to draw the one possible 
conclusion from these experiences, that , in Nature, nothing 
is left to chance, but rather, tha t the animal and its medium 
are everywhere connected by an intimate meaning rule which 
binds the two in a duet in which the properties of both partners 
are composed contrapuntally to one another? 

Only extreme deniers of meaning as a natural factor will 
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want to deny that , in the functional cycle of gender, males and 
females are composed for each other according to meaning, 
and assert tha t the love duet which permeates the entire living 
world in a thousand variations arose without a plan. In the 
love duet of animals and human beings, two partners of equal 
s ta tus face each other, each of which rules as a subject and ap­
pears as.a recipient of meaning in his environment, while the 
role of carrier of meaning is given to the other partner. The per­
ception organs as well as the effect organs are contrapuntally 
arranged toward one another in both partners. 

The first demand one must make of a successful natural 
composition is that the carrier of meaning clearly emphasizes 
itself in the environment of the recipient of meaning. To this 
end, the most varied perception marks can be used. 

Fabre reports of the emperor moth that the female makes 
pumping motions with her hindquarters while pressing her 
scent glands to the ground. The scent that streams from the 
ground after this is so effective in the males' environment that 
they fly toward the odoriferous spot and are distracted by no 
other smells, all of which sink below their threshold of percep­
tion. The attraction of this scent perception mark is so strong 
that even the sight of the female, which has been placed in 
the path of the males in a glass housing impermeable to scent 
but where she is still visible, does not confuse them in their 
efforts to get to the fragrant ground as a carrier of meaning. 
Unfortunately, the whole experiment has not yet been done 
with a running female dog. Perhaps the male dogs would be­
have just like the male butterflies. 

In a very interesting case reported by [W.] Wuhder,.11 the 
sexual partner serves not as an immediate carrier of mean­
ing, but rather, a second carrier of meaning is inserted into 
the sexual circle. At breeding time, the male of the bitterling, 
a small freshwater fish, puts on a glowing wedding dress. This 
happens not upon seeing the female, but upon seeing the pond 
mussel and especially upon feeling the in and out flow of. the 
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mussel's water breathing. The female lets her long ovipositors 
grow out in response to the same stimulus. While the male lets 
his sperm out into the water, the female fastens the fertiUzed 
egg to the gills of the mussel, where the young larva can grow 
in the middle of the food stream and be protected from all dan­
gers. The meaning of the male's wedding dress is naturally not 
related to the mussel, but rather, it serves to scare off the other 

male bitterlings. 
That we have in meaning the true key to comprehending 

gendered natural compositions in our hand, is proven by those 

examples in which the carrier of meaning does not change in 

the least but, in spite of that , experiences the opposite treat­

ment from the subject, because the latter has switched itself to 

receive another meaning. 

Fabre reports on the life of brown ground beetles, which, 

in the beginning, go hunting male and female together, but 

then connect sexually. Once the coupling is consummated, the 

behavior of the males toward the females does not change at 

all, but the latter throw themselves on the males ravenously 

and tear them limb from limb, against which the males defend 

themselves only feebly. In the females' environment, the car­

rier of meaning "friend" has changed to "food" without chang­

ing its constitution in the least, just as when the curbstone, 

without changing, gives up its meaning as an element of the 

path in order to transform itself into a projectile when the 

mood of the subject "human being" changes and impresses a 

different meaning upon the stone. 

The puzzling behavior of young grey geese, reported by 

[Konrad] Lorenz, also consists in imprinting meaning. The 

grey gosling imprints—as Lorenz puts it—as its "mother com­

panion" the first living being it sees upon hatching and follows 

tha t creature permanently. Even the human being can acquire 

the meaning "mother" for the grey goose in this case. "How 

does the human being imprinted as mother companion look 

to the grey goose?" is the question which particularly occupies 
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Lorenz. I think we should not forget tha t we appear in the en­
vironment of our puppies not as "mother" but indeed as "milk 
bearer" and are sucked on without, by tha t right, assuming the 
shape of a dog for the puppies. 

Von Korff reports on an eagle [or horned] owl that 
hatched two duck eggs, treated the ducklings as young owls, 
attempting to feed them with raw meat—which did not work— 
and observed them by day sitting on a branch over the duck 
pond. In the evening, it returned with them to its cage. If other 
young ducks joined them, they were immediately struck and 
eaten by the owl. In this regard, the owl's fosterlings differed 
from the others of their species only in the meaning conferred 
upon them by the owl. While all other young ducks entered the 
owl's environment only as carriers of the meaning "prey," the 
two ducks hatched by the owl played the role of young owls. 

The span of the meaning rule which has to bridge the gap 
between the carrier and the recipient of meaning is short in the 
areas of sex and offspring, since it is mostly a case of individuals 
of the same species. On the other hand, the consideration of the 
functional cycles of the enemy and of food shows us that there 
are no limits to this span and that the properties of the most 
distant things can be connected to one another contrapuntally. 

I have already discussed the bridging of the constitutive 
rule of the bat to the constitutive rule of the moth by the mean­
ing rule. On the one side is the bat as carrier of meaning that 
only produces one tone; on the other is the moth that, as a con­
sequence of his very specialized hearing organ, can only receive 
one tone. This tone is the same in both animals. The meaning 
rule tha t has produced this agreement lies in the relationship 
between attack by the enemy and its being defended against 
by the prey. The tone, which is built in as a recognition signal 
from bat to bat, also serves the moths as a signal to flee. In the 
bat's environment, it is a friend tone, in the moth's, an enemy 
tone. The same tone becomes, according to its different mean­
ings, the producer of two thoroughly different hearing organs. 
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The puzzling behavior of young grey geese, reported by 

[Konrad] Lorenz, also consists in imprinting meaning. The 

grey gosling imprints—as Lorenz puts it—as its "mother com­

panion" the first living being it sees upon hatching and follows 
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Lorenz. I think we should not forget tha t we appear in the en­
vironment of our puppies not as "mother" but indeed as "milk 
bearer" and are sucked on without, by tha t right, assuming the 
shape of a dog for the puppies. 
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rule tha t has produced this agreement lies in the relationship 
between attack by the enemy and its being defended against 
by the prey. The tone, which is built in as a recognition signal 
from bat to bat, also serves the moths as a signal to flee. In the 
bat's environment, it is a friend tone, in the moth's, an enemy 
tone. The same tone becomes, according to its different mean­
ings, the producer of two thoroughly different hearing organs. 
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Since the bat is able to hear many different tones, its hearing 
organ is set up for expanded resonance, but it can produce only 
this one tone. 

It is just as interesting to follow the bridging of the gap 
between tick and mammal by the meaning rule. 

Tick 

recipient of meaning 

POINTS 

1., The olfactory organ is set 

for only one smell, that of 

butyric acid. 

2. A tactile organ is present 
that secures the tick's exit 
from the hairs of its prey. 

3. A temperature organ is 

present that lets a perception 

sign for warmth sound. 

4. A stinger suited for bor­
ing through the skin of any 
mammal is present tha t also 
serves as a pump for liquid. 

Ariy m a m m a l 

carrier of meaning 

COUNTERPOINTS 

1. The only smell common to 
all mammals is the butyric 
acid in their perspiration. 

2. All mammals are hairy. 

3. All mammals have warm 
skin. 

4. All mammals have soft 
skin well supplied with blood. 

Common meaning rule: 

recognizing and attacking the prey, 

taking blood on the part of the tick. 

The tick sits motionless on the tip of a branch until a mammal 

runs past beneath it, then it is awakened by the smell of the 

j 
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butyric acid and lets itself fall. It falls on the hairy coat of its 
prey, through which it must then work its way in order to get 
to the warm skin into which it drives its stinger, and pumps 
the blood liquid into itself. It has no taste organ. The progress 
of this simple meaning rule includes almost the entire life of 
the tick. 

The constitution of the tick, which is blind and deaf, is 
composed only to the end of allowing every mammal to appear 
in its environment as the same carrier of meaning. One can 
describe this carrier of meaning as a radically simplified mam­
mal, which has neither the visible nor the audible properties by 
which species of mammal are differentiated from each other. 
This carrier of meaning for the tick has only one smell, which 
comes from mammals ' perspiration and is common to all. 
Furthermore, this carrier of meaning is touchable and warm 
and can be bored into for blood withdrawal. In this way, it is 
possible to find a common denominator for all these animals, 
so different in shape, color, emission of noises, and scent ex­
pression, such as we have before us in our environment. The 
properties of this common denominator fill in contrapuntally 
and activate the vital rule of the tick a t the approach of any 
mammal, be it human, dog, deer, or mouse. 

In our human environment, there is no mammal-in-itself 
as intuitable object, only as a notional abstraction, as a concept 
which we use as a means of analysis but never encounter in 
life. With the tick, this is completely different. In its environ­
ment, there is a mammal that is composed of few properties 
but thoroughly intuitable, one which corresponds exactly to the 
tick's needs, since these few properties serve the tick's abilities 
as counterpoints. 

For as long as one searches for mechanical causes, the ad­
aptation of the hermit crab to the snail shell must seem espe­
cially mysterious, since it cannot be interpreted through any 
kind of anatomical transition as a gradual adaptation. But as 
soon as one abandons such fruitless experiments and simply 
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observes that the hermit crab does not use its tail like other long-
tailed crabs, as a swimming organ, but as a gripping organ for 
snail shells, its gripping tail is not less enigmatic than the row­
ing tail of the crawfish. The gripping tail is just as contrapun­
tally composed to the snail shell as the rowing tail is to the water. 

Mathilde Hertz made the interesting discovery that 
honey-gathering bees can only distinguish two shapes: open 
and closed. Ray shapes and many-sided shapes of all kinds 
attract the bees, while circles and rectangles repel it. Gestalt 
theorists chalk this up to the idea that the open shape has a 
higher attraction value. One might admit that . But what is 
that supposed to mean? As soon as one asks this question, the 
answer is apparent: All the inaccessible buds, which the bees 
avoid, have closed shapes. On the other hand, the open blos­
soms, which offer their honey, have open shapes. In the design 
rule of the bees, two spatial perception schemata for blossoms 
and buds are included thanks to the interpretation rule which 
controls honey-gathering. The two schemata are contrapuntally 
in a fixed relation to the two principal shapes of the flowers. 

How does Nature manage, though, when an animal sub­
ject is required in its actions to distinguish shapes but, at the 
same time, has a wholly primitive nervous system incapable 
of creating shape schemata? The earthworm, which pulls lin­
den or cherry leaves into its hole (which serve as food and at 
the same time as protection), has to grasp the leaves by their 
tips so that they can be rolled up easily. If the worm ^tried to 
grasp them at their base, they would block the way and not 
follow being pulled. Now, the worm is in no condition, by its 
constitution, to develop shape schemata, but it does possess an 
especially fine-honed organ for tasting. 

We owe to [Otto August] Mangold12 the discovery that, 
even with finely torn-up leaves, the worm can still distinguish 
the pieces that belong to the base from those that belong to the 
tip. The tips of the leaves taste different to the worms than the 
bases do. That is sufficient in order to t reat them separately. 

R 

THE COMPOSITION THEORY OF-NATURE 

Here, the taste perception marks fill in instead of the shape 

schemata in order to make possible the action of pulling in the 

leaves, which is so important for the life of the worm. 

One would be justified in speaking here of a refined natu­

ral composition. 

Experience has taught the human fisherman that it is 

not necessary to use an exact image of their prey when an­

gling for predatory fish, but rather, that it is sufficient to offer 

a simple silver disc, i.e., a very general imitation of a whitefish, 

to the pike as bait. Nature does not need these experiences. 

Lophius piscatorius, the anglerfish, is a wide-mouthed fish 

that has a long, mobile, bony filament on which a silver lappet 

flaps back and forth. This is enough to lure smaller predatory 

fish. These are sucked down into the wide mouth by a sudden 

vortex when they snap at the bait. Here, the span of the mean­

ing rule is stretched further still, for it connects the design rule 

of the Lophius not with the figure of the prey pursued by the 

predatory fish, but rather, with the very simplified imitation 

of this prey in the environment of the predatory fish for which 

the Lophius fishes. 

A similar example is offered by the butterflies decorated 

with eyespots, which, by opening their wings, scare away the 

small birds which- hunt them because the birds take flight be­

fore the suddenly appearing eyes of a small predator. Lophius 

does not know what prey looks like in the environment of the 

predatory fish it catches, nor does the butterfly know tha t the 

sparrow is running away from a cat's eyes. But the composer of 

these environment compositions must know. 

This is no human knowledge tha t could be gained through 

experiences. The tunnel digging of the pea weevil larva, which 

carries out an action conditioned by a supersensory knowl­

edge not bound to time, taught us this already. Thanks to this 

knowledge, it is possible for the composer to turn the vital ne­

cessity of a not yet present weevil into the cause of the. action 

of the weevil larva. 
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THE SUFFERANCE OF MEANING 

IN THE EXAMPLE of a flower's stalk, with whose transformation 
we became familiar in the four environments of the girl, the 
ant, the cicada larva, and the cow, the flower's stalk as a car­
rier of meaning came up each time against a new recipient of 
meaning, to which one could also refer as a utilizer of meaning, 
for it utilized the,stalk as an ornament, or as a path, or as a 
supplier of material for building a house, or as a hunk of food. 

This example has another side, though, which is shown 
if, instead of the stalk, we take the whole plant to which it 
belongs as a subject and join to it the earlier four subjects as 
meaning factors. Then, one cannot speak of a utilization of 
meaning by the plant. The reception of meaning can only be 
equated any longer to the sufferance of meaning. This suffer­
ance demonstrates different gradations. The transformation of 
the stalk into an ant path is easy to bear. Even the removal 
of juice for the cicada larva's housebuilding means only slight 
damage. On the other hand, the plucking of the blossom on the 
part of the girl, and grazing by the cow can be ruinous for the 
plant. In none of the four cases can one discover a meaning rule 
in the interests of the plant. 

Even the meaningful role played by the spider's web in 
the life of the fly is by no means to be valued in the interests of 
the fly, but rather, it contradicts that interest. The fly that is 
caught in the spider's web cannot utilize this carrier of mean­
ing in its environment at all but only suffer it. The pea weevH 
larva, too, which, preparing for the future, has drilled its hole 
in the pea at the right time, before the pea hardens, is defense­
less against the carrier of meaning "ichneumon wasp" and can 
only suffer the bringer of death. 

The meaning of these things apparently contrary to 
meaning becomes immediately clear to us when we turn our 
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gaze away from the single individual and contemplate the 
higher unity of the species. The insertion of the short-lived in­
dividual into the long-lived species forms the foundation of all 
life. In pairs, the individuals of every generation reach into one 
another to produce the new generation. The number of chil­
dren always exceeds the number of parents. In order to main­
tain the species at the same number of individuals, the surplus 
ones must go under. Then, the same number of parents comes 
together in the younger generation for the reproduction of the 
species. The elimination of the surplus individuals happens in 
very different ways. In most species, the life span of individu­
als is set by the change of seasons. It is clear tha t all one-year 
individuals must make room every year for the new generation. 

In this way, the wasp states with their thousands upon 
thousands of individuals die off completely every fall, and only 
a few female individuals hibernate, in order to found the same 
number of states in the next year. So many of our houseflies die 
each year that one could suppose them to be extinct, yet they 
come back' in the same numbers in the following spring. The 
number of flies tha t find an untimely end in the web of their 
enemy, the spider, plays but a small role in the population bal­
ance of flies. 

The flights of migratory birds eliminate year after year 
the surplus individuals who are not equal to this enormous ex­
ertion. It is not the number of individuals alone tha t is impor­
tant for the species, but also their stamina. Herein, we recog­
nize the great significance of the sufferance of harmful factors 
which exclude the weaker individuals again and again from 
the production of weak offspring. 

Hawks and foxes become benefactors of the species they 
hunt by snatching away the weak prey animals. Where foxes 
are eliminated, hares go under due to epidemics, because the 
sick animals were not culled at the right time. J n this way, the 
lapwing whose clutch of eggs is threatened by the approach of 
an enemy will not simply fly away but will distract it by play-
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ing lame, luring the enemy toward it by its apparent inability 
to fly, until it is far enough away from the nest to fly away 
safely. The ichneumon wasp, which preys upon the pea weevil 
larva, is the. protector of the peas, which would otherwise be 
delivered over to the greater numbers of their enemies. 

Australia provides a considerable example of how impor­
tant the introduction of such specific enemies can be for the 
entire plant and animal life of a landscape. One hundred years 
ago, a peasant woman who emigrated from South America to 
Australia brought with her a shoot of the prickly pear, which 
flourished wonderfully in its new homeland. Soon, it became 
apparent how useful the prickly plant was in order to fence 
in gardens and farmyards. After this, the prickly pear was 
planted everywhere. 

However, the useful plant transformed itself into a 
plague on the countryside. It grew wUd over the gardens and 
fields it was supposed to protect. It encroached on the woods 
and smothered aU plant growth wherever it spread. When vast 
stretches of land succumbed to the devastation, the authori­
ties intervened. With axes and fire, they grappled with the new 
enemy. When tha t did not help, they had poison scattered from 
airplanes onto the woods overgrown with cactus. However, the 
result was that , while all other plants went under, the prickly 
pear kept on flourishing. 

In their desperation, the authorities turned to the bo­
tanical departments of the universities. These departments 
sent a number of diligent researchers to South America, the 
ur-homeland of the prickly pear. These practiced observers 
succeeded in locating a small caterpillar belonging to a moth 
species that fed solely on the flesh of the prickly pear. After 
many years of experimentation, raiUions of eggs of this enemy 
of the prickly pear were raised and scattered over the areas 
devastated by the prickly pear. And behold—in a couple of 
years, they managed to annihilate the forests of prickly pear 
and regain land for cultivation. 
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It is very appealing to pursue natura l compositions and 
to establish which meaning goes with each sufferance of mean­
ing. Two points of view have to be considered thereby: The 
sufferance of meaning wipes out the excess of individuals in 
the interests of the species, whereby all unhealthy and poorly 
resistant individuals are cast off; or the removal of the excess 
individuals happens in the interests of Nature's economy. In 
this way,, according to K. E. von Baer, the surplus of fly larvae 
serves fish as nourishment, and the same seems to be true of 
the surplus of tadpoles. 

It was a fundamental error on the part of Herbert 
Spencer13 to interpret the annihilation of surplus offspring as 
a "survival of the fittest" in order to predicate progress in the 
development of living beings on that . It is hardly a matter of 
the survival of the fittest, but rather, of the survival of the 
normal in the interests of an unchanging further existence of 
the species. 

THE TECHNIQUE OF NATURE 

As BEST I RECALL, it was a symphony by Mahler, which was mov­

ingly conducted by Mengelberg in the Amsterdam Conzertge-

bouw. The large orchestra, backed by men's and women's choirs, 

swept upward in splendor and fuUness. 

Next to me sat a young man who was totally absorbed 

in the score and who closed the book of music with a sigh of 

contentment as the final chord faded away. In my musical ig­

norance, I asked him what pleasure he could take from follow­

ing in musical notation with his eyes that which his ear heard 

directly in sounds. He assured me fervently that only someone 

who follows the score can obtain the full vision of a musical 

artwork. Each voice of a person or instrument is a being for 
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itself, but one which melts into a higher form through point 
and counterpoint with other voices, which form then grows 
further, gaining richness and beauty in order to bring forward 
to us the composer's soul. Reading the score, he said, one can 
follow the growth and branching off of the individual voices 
that, like the columns of a cathedral, bear the weight of the 
all-encompassing dome. Only in this way does one get a glance 
into the many-membered form of the performed artwork. 

This speech, delivered with great power of persuasion, 
gave rise in me to the question as to whether it is the task of 
biology to write the score of Nature. Back then, I was already 
well'familiar with the contrapuntal relationships in Nature 
from one environment to another, and I began to follow the 
example of the flower stalk further in its relationships to the 
four environments. 

The girl gave her boyfriend a bouquet of flowers tha t she 
was using as decoration, and so the flower stalk entered a love 
duet. The ant, which used the stalk as a path, hurried along 
it to the ovary of the flower in order to milk its milk cows, the 
aphids, there, while the cow converted the green feed, to which 
the stalk belonged, into milk. The cicada larva grew up in the 
foam house tha t the juice of the stalk had provided for it and 
soon filled the meadow with its soft love chirps. 

Other environments came along. The bees, which were 
contrapuntally linked to the scent, the color, and the shape of 
the leaves, hurried hence and, after they had satiated them­
selves on the honey, communicated their new find to their hive 
mates through impressive dances—which [Karl] von Frisch14 

relates in detail. The color of the flowers is not the same for the 
bees as for us, but it serves the bees nonetheless as a certain 
perception feature, since the flower and the bee are composed 
contrapuntally to each other. 

That is indeed a humble beginning, but a beginning 
nonetheless in order to solve the problem posed to us by a natu­
ral score. 
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One can reduce all musical instruments to a common de­
nominator if one places the tones they produce next-to one an­
other as in a carillon. Then, for the violin, one gets a very rich 
carillon, which consists entirely of violin tones; for harp tones, 
one must use another, simpler carillon; and the one for triangle 
tones sinks to the smallest possible measure. That task is as­
signed to every musical composition to seek out in the carillon 
of one inst rument those tones tha t form a melodic sequence 
and to connect them harmoniously to the tones from the caril­
lons of other instruments. This occurs according to the theory 
of counterpoint, which makes the rules according to which the 
tones of different voices in a score can be unified. But it is up to 
the composer to connect the tones of each instrument contra­
puntally with the tones of every other instrument. 

In order to find a common denominator between ani­
mals and musical instruments, it is sufficient to speak of their 
central nervous system as a carillon and to call the percep­
tion signs of its living cells, which are transposed outward as 
perception marks, "perception tones," while the impulses tha t 
cause the execution of movements become "effect tones." Like 
every instrument, every animal harbors a certain number of 
tones, which enter into contrapuntal relationships to the tones 
of other animals. 

I t is not enough to treat musical instruments as mere 
producers of airwaves, as the mechanicists do. Nobody can cre­
ate either a melody or a harmony from airwaves, or write a 
score with their help. Only the relationships of the airwaves 
to the human hearing organ, where they are transformed into 
tones, creates the possibility to produce melodies and harmo­
nies and to write scores. 

It is also not enough if one assigns to the plants in the 
meadow the spatial extension of their colors, tones, and scents 
as their only task. These must first be taken up into the environ­
ments of other animals and transformed into perception signs. 
Then, one can transpose the relationships of living beings into 
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the musical sphere and speak of the perception and effect tones 

of the various animal subjects, which belong to each other con­

trapuntally. Only then can one arrive at a score of Nature. 

In. Nature, the perception tones of different animals can 

be applied contrapuntally; the luring tone of the bat in the bat 

environment is at the same time a warning tone in the envi­

ronment of the moth. The house tha t the snail carries has a 

dwelling tone for it—but once it has died and the empty house 

remains, this takes on for the hermit crab a dwelling tone suit­

able to it. And this consonance is exploited in the snail-hermit 

crab composition. 
Jus t as the composer of a symphony knows no limits in 

the choice of instruments he wants to use for his composition, 

Nature is completely free in the choice of animals it wishes 

to connect contrapuntally. The rod of the anglerfish is struc­

tured contrapuntaUy to the catching tone of the schema that 

is supposed to attract his fish prey. The designations "catching 

tone" and "dwelling tone" prove that , in applying the musi­

cal simile to animals, we have abandoned pure music theory, 

since, on that basis, one can speak of a violin tone or a harp 

tone, but never of.the prey's catching tone or the dwelling tone 

of a house—just as little as of the drinking tone of a cup or the 

sitting tone of a chair. And yet the great applicability of the 

musical simile in the field of biology lies in this very expansion 

of the concept of tone from a mere heard tone to the meaning 

tone of objects which appear in a subject's environment as car­

riers of meaning. 
If one says that the dwelling tone of a shell in the snail's 

environment can be represented contrapuntaUy with the dweU-
ing tone in the hermit crab's environment, t hen this refers to 
the fact that each of the two tones, without being identical to 
the other, can nonetheless be taken from one natural composi­
tion over into the other, because both have the same meaning. 

Meaning in the natura l score takes the place of harmony 

THE TECHNIQUE OF NATURE | 189 

in the musical score, which works as a conjunction or, more 
precisely put, a bridge in order to unify two natural factors 
with each other. For, as any bridge has its feet on both sides 
of the river, which it connects as point and counterpoint with 
each other, these are linked to each other in music through 
harmony and in Nature through the same meaning. With ex­
amples numerous enough to wear the reader out, I have dem­
onstrated tha t this is a matter of real natural factors and not 
merely of logical concepts. 

We are now at the point where we can refer to the mean­
ing score as a description of Nature tha t can be placed beside 
a musical description done through a score set down in notes. 

If we take a glance at an orchestra, we see on each in­
dividual rostrum in musical notation the voice-leading15 for 
the instrument to which it belongs, while the whole score is 
on the conductor's rostrum. But we also see the instruments 
themselves and wonder if these are possibly adapted to each 
other not just in their respective tonalities, but in their entire 
structure, i.e., if they form a unit not just musically but also 
technically. Since most instruments in the orchestra are ca­
pable of producing music by themselves, this question cannot 
be answered in the affirmative as simply as that. 

Whoever has listened to the production of musical clowns, 
who work with instruments that otherwise serve for making 
noise, such as hair combs, cow bells, and other such things, will 
have been convinced that one can very well play a cacophony, 
but not a symphony, with such an orchestra. Upon closer ex­
amination, the instruments of a real orchestra demonstrate a 
contrapuntal behavior already in their structure. 

This as even more readily apparent already in a natural 
orchestra. We need only to think of the flower in the four envi­
ronments. This relation reveals itself most strikingly in that of 
the structure of the flower to the structure of the bee, of which 
one can say: 
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Were the flower not beelike 

And were the bee not flowerlike,. 

The consonance could never work. 

Therein, the fundamental principle of the whole technology of 

Nature is enunciated. We recognize in it Goethe's wise saying: 

Were the eye not sunlike, 

It could never gaze upon the sun.16 

But we can also complete Goethe's pronouncement by saying, 

Were the sun not eyelike, 

It could not shine in any sky. 

The sun is a light in the sky. The sky is, however, a-product 

of the eye, which constructs.here its farthest plane, which in­

cludes all of environmental space. Eyeless living beings know 

neither a sky nor a sun. 

COUNTERPOINT AS A MOTIF/MOTIVE 

OF FORM DEVELOPMENT 

WE CAN NOW APPLY the basic technical rule expressed by the 
bee-likeness of the flower and the flower-likeness of the bee to 
the other abovementioned examples. Surely, the spider's web 
is configured in a fly-like way, because the spider is also fly-
like. To be fly-like means tha t the spider has taken up certain 
elements of the fly in its constitution: not from a particular 
fly but from the primal image of the fly. Better expressed, the 

COUNTERPOINT AS A MOTIF/MOTIVE OF FORM DEVELOPMENT 

fly-likeness of the spider means tha t it has taken up certain 
motifs17 of the fly melody in i ts bodily composition. What is 
very clear is the penetration of individual mammalian motifs 
into the body-plan of the tick. And most clear are the effects 
of the bat motif in the configuration of the hearing organ of 
the moth. 

Everywhere, it is the counterpoint which expresses itself 
as a motif in such configurations. We should already be aware 
of this from the structure of human use-objects. A coffee cup 
with a handle shows immediately the contrapuntal relation to 
coffee, on the one hand, and to the human hand, on the other. 
First of all, these counterpoints influence the motifs in the pro­
duction of the cup. Indeed, they are even more important than 
the material from which the cup is formed. 

It sounds like a banal commonplace if one were to pro­
nounce the sentence "The coffee cup is coffee-like." Yet this 
sentence signifies more than it seems to. It signifies tha t the 
function of the coffee cup is to shelter the coffee, but, beyond 
this, tha t this function is also the motive for its production. 

The theory of meaning culminates in the uncovering of 
this connection. The meaning of our use-object for us lies in 
its function, and this function can always be brought back to a 
bridging of the counterpoint in the object to the.human being, 
which at the same time forms the motive of the bridging. In its 
meaning as seating tha t rises above the floor, the chair consists 
entirely of bridges to different counterpoints. The seat, the 
back, and the arms find their counterpoints in the human body, 
to which they build the bridges, while the legs of the chair build 
clear bridges to the counterpoint "ground." All these counter­
points a re a t the same time motives for the carpenter in his 
production of the chair. 

It would go too far to adduce yet other, evident examples. 
The indication that we have built bridges between ourselves 
and Nature with all of our use-objects, but that we have not 
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thereby come closer to Nature, but rather, have-detached our­
selves from it, must suffice. But then, we began at an ever 
hastier rate, to build bridges to the bridge, of which the man 
living close to Nature has no overview even in the structure of 
simple machines. In the big city, we are.surrounded any more 
only by artificial things, for even the trees and flowers of our 
parks, which we plant and uproot however we wish, we have 
taken out of the whole of Nature and have made into human 
use-objects. Much-lauded human technology has lost all sense 
of Nature; indeed, it boldly presumed to solve the deepest 
questions of life, such as the relation of human beings to God-
Nature, with its whoUy inadequate mathematics. 

All this is beside the point. It is much more important to 
get an idea of what paths Nature takes in order to draw forth 
its creatures (which it, unlike us, does not put together of indi­
vidual parts) from the undifferentiated germ cell. 

Arndt's film of the slime mold showed us as the first 
phase of life an increasing rate of growth of free-living amoe­
bas, which are constructed contrapuntally to their bacterial 
food. Once the food is consumed, a new counterpoint intervenes 
abruptly as a motif and transforms the amoebas, which are 
pushing themselves one on top of the other, into the tissue cells 
of a plant tha t points into the wind. 

If we take a look into the little dwelling-world of the 
slime mold that erects itself as a light, hairy layer on top of a 
pile of old horse dung, we discover the spore-spreading wind as 
the only other effective natural factor in addition to the spore-
bearing mold. Spore-bearers and spore-spreaders are melted 
into a duet. First are the free amoebas, which form a living 
carillon with their like-sounding self-tones. Nature plays with 
them and transforms them into tissue cells according to a new 
motif and builds out of them a spore-bearing figure which pre­
sents itself to the wind. 

This process is as inconceivable for us as the change of 
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motifs in one of Beethoven's sonatas. But our task is not to 
compose a natural sonata, only to transcribe the score. 

Our knowledge of vertebrates is still very rudimentary 
where technical questions are concerned. One can connect the 
bud-like emergence of the organs, which are bound to an ele­
mentary model, to the fact that the meaning of each bud is fixed 
through its relation to the whole, so that there is no loss of mean­
ing and no double formation. This fixation is so secure that, as 
Spemann showed, a graft of tadpole epidermis, implanted into 
the germ cell of the triton at the site of the future triton mouth, 
becomes a mouth, but a tadpole mouth, since the frog's mouth-
formation score was transferred along with the frog cells. If 
one ripped a page out of the sheet music for the first violin and 
inserted it at the same spot in the music for the cello, a similar 
discrepancy would result. 

The tunnel drilling of the pea weevil larva is informative 
for these.morphogenetic scores. In this case, the counterpoint, 
which becomes the motif for the tunnel drilling, is the form 
[Gestalt] of the fully developed weevil, which appears only in 
the future, and which would have to go under without the tun­
nel exit created by the larva. The future form can play a role as 
a motif in the becoming of that form. 

This opens up further possibilities. If the future form, 
which represents the goal of formation, can itself become a 
motif, then K. E. von Baer is right when he speaks of a goal-
pursuing quality in the. emergence of living beings. Only he 
does not grasp all the facts. 

When the spider builds its web, the different stages of 
web-formation, such as the frame built in the form of rays, can 
be referred to as both goal and motive for the formation of the 
frame. The web—but never the fly—can be called the goal of 
forming the web. But the fly does indeed serve as the counter­
point as the motive for the formation of the web. 

The function of the birch-leaf roller is a striking example 
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of how many riddles the technology of Nature will yet pose to 

us. The contrapuntally composed partners facing each other 

here are.the little shout beetle with its fretsaw of a snout and 

the large birch leaf which is to be sawed up. The path of the 

saw has to be directed in such a way tha t the beetle can roll the 

bottom part of the leaf together afterward without difficulty 

into a sack into which it will lay its eggs. This path, which has 

a characteristic curvature, is a constant for all birch-leaf roll­

ers, even though no trace of any disposition to this path is pres­

ent in the birch leaf. Is the "constant path" itself the motive 

for its own emergence? This belongs to Nature's compositional 

secrets, which we encounter at every tu rn in researching the 

technology of Nature. 

The first researcher who occupied himself with the 

technology of Nature seems to have, been .[Jean-Baptiste] 

Lamarck.18 In any case, the experiment he undertook, to bring 

the long neck of the giraffe into consonance with the tall t runk 

of the palm tree, contains the first indication of a contrapuntal 

behavior. 
Later, all interest in the technology of Nature was lost, 

and [Ernst] Haeckel,19 first and foremost, replaced it with 
speculations about ancestors' influence. No one will be able to 
recognize a technical function in the assertion tha t amphib­
ians descended from fish. Especially the fantasy image of the 
so-called "rudimentary" organs saw to it tha t our gaze was di­
verted from the t rue technical problems. 

Only with the demonstration provided by Driesch that 
a sea urchin germ cell cut in half became not two half, but 
two whole sea urchins of half the size, opened the way for a 
deeper understanding of the technology of Nature. Everything 
physical can be cut with a knife—but not a melody. The melody 
of a song played on a free carillon of, living bells remains un­
changed, even if it only controls half the number of bells. 
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PROGRESS 

THIS TIME, the biological parallel forced itself upon me as I 
listened to the St. Matthew Passion in St. Michael's Church in 
Hamburg. This noble work, interwoven with the most beauti­
ful songs, advanced with the iron step of destiny. But this was 
certainly not the progress that researchers fantasize into the 
temporal succession of natural events. 

Why should the powerful drama of Nature, which un­
folded since the appearance of life on our Earth, not be one sin­
gle composition in its heights and depths, just Hke the Passion? 
Was the much-lauded progress, which was to lead living beings 
from imperfect beginnings to ever-greater perfection, really, 
after all, only a petty bourgeois speculation on the increasing 
utility of business? 

At least to me, no imperfection was apparent even in the 
simplest animals. As far as I could judge, the material avail­
able for construction was always used in the best possible 
way. Every animal had its own life stage, populated with all 
the things and all the fellow players tha t were meaningful for 
its life. The-characteristics of the animal and those of its fel­
low players harmonized everywhere with assurance, like the 
points and counterpoints of a many-voiced chorus: It was as if 
the same masterful hand were gliding across the keys of life 
since time immemorial. One composition followed the other, 
endlessly many, serious and Hght, majestic and terrible. 

In the waves of the primordial sea, simple yet fully 
formed crustaceans cavorted. Long stretches of time went by; 
then, the age of the rule of the cephalopods came, to which the 
sharks put an end. From the warm swamps of the solid land 
emerged the dinosaurs, which, with their gigantic bodies, ex­
aggerated life to the point of the grotesque. But the masterful 
hand glided on. From the old trunk, new figures unfolded in 
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new life-melodies, living out hundreds of variations, but never 
showing any transitions from the imperfect to the perfect. 

Environments were certainly simpler at the beginning of 
the world-drama than they were later. But, in them, each car­
rier of meaning faced a recipient of meaning. Meaning ruled 
them aU. Meaning bound changing organs to the changing me­
dium. Meaning bound food and the consumers of food, predator 
and prey, and, first and foremost, males and females in amazing 
variety. Everywhere there was a progression, but nowhere prog­
ress in the sense of the survival of the fittest, never a selection of 
the better by a planlessly raging battle for existence. Instead, a 
melody reigned which entwined life and death. 

I decided to lay the question before our greatest histo­
rian: Is there progress in human history? 

Leopold von Ranke writes in his Epochen der neueren 
Geschichte: "If one wanted . . . to assume tha t this progress 
consisted in that , in every age, the life of humanity grows ex­
ponentially, tha t each generation entirely surpasses the one 
before it, in which the latest one would always be preferred, 
and the preceding one only the bearer of the ones following it, 
then this would be an injustice on the part of the Deity. Such 
an intermediary (separate) generation would have no meaning 
in and for itself; it would only mean something if it were the 
stepping stone for the next generation and would not stand in 
immediate relation to God. But I assert: Every age is immedi­
ate to God, and its value consists not in that which comes of it 
later, but in its own existence—in its own self." 

Ranke rejects progress in human history because all ages 
have to do immediately with God and, therefore, none can be 
more perfect than any other. What should we understand as an 
age in Ranke's; sense but a group of human environments that 
belong together within a Hmited period of time? One can conclude 
from this that each environment in this group has to do imme­
diately with God because all environments belong to the same 
composition, the composer of which Ranke designates as God. 

Now, the word "God" is for every materialist like a red 
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rag for a bull, while the materialist would recognize a composi­
tion that arises by chance in the course of enormous stretches 
of time if one would only concede to him tha t matter and en­
ergy have been the same since the beginning of the world and 
tha t the law of conservation of energy has a general and eter­
nal validity. 

At the beginning of my discussion, I showed tha t research 
on environments proves first and foremost the inconstancy of 
objects, which change their form as well as their meaning in 
every environment. The same flower stalk became four differ­
ent objects in four different environments. 

It remains only to show by the already adduced examples 
that even the constancy of matter is an illusion. The proper­
ties of the matter of an object are dependent on the sensory 
spectrums of tha t subject which is the object of our present 
investigation. 

Given the case that we are examining, the yellow color of 
a flower on which a bee lands, we can say with certainty that 
the flower is not yellow in the bee's environment (it is probably 
red), because the color spectrum of the bee's eye has a different 
scale of lightwaves than does the color spectrum of our eye. We 
know just as well that the tone spectrum of a moth, the odor 
spectrum of a tick, the taste spectrum of an earthworm, and the 
shape spectrum of most invertebrates are completely different 
from those of human beings. Even the hardness spectrum must 
be completely different for the ichneumon wasp, who can drill 
through the hardest fir wood as if it were butter. 

No single property of matter remains constant as we 
course through the series of environments. Each object observed 
by us changes not only its meaning tone but also the structure 
of all of its properties, in form as well as content, from environ­
ment to environment. In this human environment, matter is 
the rocher de bronze20 on which the universe seems to rest, yet 
this very matter volatilizes from one environment to another. 
No, the constancy of matter on which the materialists insist is 
no solid basis for an encompassing worldview. 
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Much better founded than the constancy of objects is the 
constancy of subjects. "But," the materialists will object, "sub­
jects also consist of matter!" That is correct, but the matter of 
the bodies proper to subjects must be built anew from genera­
tion to generation. 

The quantity of matter tha t the single individual receives 
from its parents is extremely small: a germ cell capable of split­
ting and a clavier of stimulus corpuscles, the so-called genes, 
which is taken over in each cell division by the daughter cells, 
for this clavier makes it possible for the formative melodies to 
play on it as on the keys of a piano and thus to complete the 
form development. Every corpuscle put into action intervenes 
as a differentiated impulse in the protoplasm of its cell in a way 
tha t is formative of structure. 

The formative melodies that take on a structure in this 
way take their motifs from the formative melodies of other sub­
jects which they will encounter on their life's stage. 

If the flower were not bee-like, 

If the bee were not flower-like, 

The harmony would never succeed. 

These motifs are taken from the areas of food, or of the enemy, 
or of sex, among others. The formative melody takes most of its 
motifs from the area of the medium; the structure of our eye 
is sun-like, and that of the maple leaf with its drip channels 
rain-like. 

Thanks to its taking on foreign motifs, the body of any 
and every subject is formed into a recipient of meaning from 
those carriers of meaning whose formative melodies have taken 
shape in its body as motifs. The flower therefore affects the bee 
as a bundle of counterpoints, since its formative melody, rich 
in motifs, has had an effect in the form development of the bee 
and vice versa. 

The sun only shines on me from my sky because it, our 
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most important natura l component, entered into the composi­
tion of my eye as the principal motif. However great as the 
influence of the sun is upon the eye formation of an animal, it 
appears just as great and shining or just as small and unim­
portant in the environment-sky of an eye (such as the mole's) 
in the formation of which it took little part. If we take the moon 
instead of the sun, we can still say here that, as great as the 
meaning of the moon is for the eye of an animal, so great also 
will be its meaning as a motif in the formation of the eye. 

However great the meaning of mammals is in the tick's 
environment, the formative melody of mammals takes part 
to the same extent in the formation of the tick, to wit, as the 
odor of butyric acid, as the resistance of hair, as warmth, and 
as penetrability of the skin. It is completely indifferent to the 
tick that mammals possess thousands of other properties. Only 
those properties common to all mammals appear as motifs in 
the formation of the tick, where its perception organs as well as 
its effect organs are concerned. 

We are always led astray when we want to introduce the 
measure of our world into the judgment of animal worlds. But 
I could argue that all of Nature takes part as a motif in the 
development of my personality, concerning my body as well as 
my mind. If that were not the case, I would lack the organs 
with which to know Nature. I could also express this more 
humbly and say: I will be a part of Nature to the extent tha t 
Nature, takes me up into one of its compositions. Then, I am 
not a product of all of Nature but only the product of human 
nature, beyond which no knowledge is afforded me. Jus t as the 
tick is only a product of tick nature, the human being remains 
bound to its human nature, from which each individual always 
emerges anew. 

Our advantage over animals consists in our being able to 
broaden the compass of inborn human nature. While we cannot 
create new organs, we can provide our organs with aids. We 
have created perception tools [Merkzeuge] as well as [effect] 
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tools [Werkzeuge],21 which offer each of us who knows how to 
use them the possibility of deepening and broadening his en­
vironment. None leads out of the compass of the environment. 

Only the knowledge tha t everything in Nature is created 
according to its meaning and tha t all environments are com­
posed into the world-score opens up a path leading out of. the 
confines of one's own environment. Blowing up our environmen­
tal space by millions of light-years does not lift us beyond our­
selves, but what certainly does is the knowledge that , beyond 
our personal environment, the environments of our human and 
animal brethren are secured in an all-encompassing plan. 

SUMMARY AND CONCLUSION 

IF WE COMPARE an animal's body with a house, then the anato­
mists have studied closely the way it is built and the physiolo­
gists have studied closely the mechanical appliances located in 
the house. Ecologists, too, have demarcated and investigated the 
garden in which the house is located. But the garden has always 
been depicted as it offers itself to our human eye, and it has 
therefore been neglected to take into account how the garden 
changes when looked at by the subject who lives in the house. 

This view is extremely surprising. The garden does not 
demarcate itself from a surrounding world of which it repre­
sents only a section, as it seems to our eye. Rather, it is sur­
rounded by a horizon which has the house as its center. Each 
house is covered by its own canopy on which the sun, moon, 
and stars, which belong directly to the house, wander along. 

Each house has a number of windows, which open onto 
a garden: a light window, a sound window, an olfactory win­
dow, a-taste window, and a great number of tactile windows. 
Depending on the manner in which these windows are built, 

SUMMARY AND CONCLUSION 

the garden changes as it is seen from the house. By no means 
does it appear as a section of a larger world. Rather, it is the 
only world that belongs to the house—its environment. 

The garden tha t appears to our eye is fundamentally dif­
ferent from tha t which presents itself to the inhabitants of the 
house, especially with regard to the things filling it. While we 
discover a thousand different plants, stones, and animals in 
the garden, the eye of the homeowner perceives only a very 
limited number of things in his garden—and only such as are 
of importance to the subject who lives in the house. Their num­
ber can be reduced to a minimum, as in the tick's environment, 
in which only the same mammal with a very limited number 
of properties appears. Of all the things we discover around 
the tick—the colorful, scented flowers, the rustling leaves, the 
singing birds—none enters the tick's environment. 

I have shown how the same object, placed in four differ­
ent environments, takes on four different meanings and, each 
time, changes its properties fundamentally. This can only be 
explained by the fact that all the properties of things are noth­
ing other than the perception signs imprinted upon them by 
the subject with which they enter into a relation. 

In order to understand this, one must recall that the 
body of each living being is built from living cells that together 
form a living carillon. The living cell possesses a specific energy 
tha t makes it possible for it to respond to any effect which ap­
proaches it from outside with a "self-tone." Self-tones can be 
combined with one another into melodies and do not require 
the mechanical interrelation of their cell bodies in order to 
have an effect on each other. 

In their basic features, the bodies of most animals are 
similar in that they possess as a basis organs, which carry out 
metabolism and provide the energy gained from food for their 
vital functioning. The vital functioning of the animal subject as 
a carrier of meaning consists in perceiving and affecting. 

They perceive with the help of the sensory organs, which 
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serve to sort the stimuli pressing in from all sides, to block 
out the unnecessary ones and to transform the ones useful to 
the body into nerve excitations that , once they arrive in the 
center, make the Uving cariUon of the brain cells sound. The 
self-tones tha t respond serve as perception signs of external 
events. According to whether they are auditory signs, visual 
signs, olfactory signs, etc., they are stamped as perception 
marks corresponding to the respective source of stimulus. 

At the same time, the cellular bells sounding in the per­
ception organ induce the bells in the central effect organ, which 
send out their self-tones as impulses, in order to set off and 
conduct the movement of the effector's muscles. It is therefore 
a sort of musical process that, start ing from the properties of 
the carrier of meaning, leads back to it. I t is therefore permis­
sible to treat the receptor as well as the effector organs of the 
recipient of meaning along with the corresponding properties 
of the carrier of meaning as counterpoints. 

As one can see over and over again, a very complicated 
physical structure is required in most animals in order to con­
nect the subject smoothly with its carrier of meaning.. Physical 
structure is never present from the beginning, but rather, each 
body begins its construction as a single cellular bell, which di­
vides itself and arranges itself into a resounding carillon ac­
cording to a certain formative melody. 

How is it possible tha t two things of such different origin 
as, for instance, the bumblebee and the snapdragon blossom, 
are constructed so that they suit each other in every detail? 
Only by the fact tha t these two formative melodies influence 
each other mutually—that the snapdragon's melody intervenes 
as a motif in the bumblebee's melody and vice versa. What was 
t r u e o f t h e b e e i s also t rue of the bumblebee: if its body were not 
flowerlike, its structure would never work. 

With-the recognition of this cardinal principle of natural 
technology, the question of whether there is progress from the 
imperfect to the more perfect is already decided negatively. 

SUMMARY AND CONCLUSION 203 

For, if foreign meaning-motifs intervening from all sides shape 
the structure of animals, then one cannot foresee what a suc­
cession of generations, however long it might be, could change. 

If we leave behind all speculation about ancestry, we step 
onto the solid ground of natural technology. But a great disap­
pointment awaits us here. The successes of natural technology 
are plain for us to see, but their melody formation is inscruta­
ble. Natural technology has this in common with the creation of 
every work of art. We can very well see how the painter's hand 
put one spot of color after another onto the canvas, until the 
painting stands finished before us, but the formative melody 
tha t moved the hand remains completely unknowable for us. 

We can certainly understand how a music box makes its 
melodies sound, but we shall never understand how a melody 
constructs its music box. That is precisely the question in the 
creation of every Hving being. The material is there in each 
germ cell; the clavier is also present in the genes. Only the 
melody is lacking in order to complete the formative process. 
Where does the melody come from? 

In every music box, there is a cylinder with pins on it. 
When the cylinder turns, the pins strike metal reeds of differ­
ent lengths and produce vibrations in the air which our ear 
perceives as tones. Every musician would easily be able.to rec­
ognize the melody played by the music box based on the posi­
tion of the pins on the cylinder. 

Let us forget for a moment about the human builder of 
the music box, and let us suppose that it is a natural prod­
uct. Then, we shall be able to say that this is a matter of a 
score developed physically in three dimensions, one which has 
evidently been crystallized out of the melody itself, since the 
melody represents the meaning-germ of the music box itself, 
from which all its parts come, given that sufficient pliable ma­
terial is present. 

In the National Museum in Stockholm, there is a small 
picture by Ivar.Arosenius dubbed Jul (Christmas), which shows 
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a tender young mother with her child on her lap. Over the 
mother hovers a delicate, light halo. It is a simple mansard room 
in which this touching Httle Madonna is sitting. Everything 
around her is completely ordinary, but all the objects in front 
of her on the table, the lamp, the curtain, the dresser with its 
utensHs, are atmospheric motifs which augment the touching 
sacredness. The picture is so perfectly through-composed that 
one forgets the painter and believes one is seeing a little natu­
ral wonder. Here, the meaning-germ is "Madonna." From it, all 
other things result automaticaHy, as in the melodic formation 
of a crystal. At the same time, one seems to be looking into a 
pure environment, in which there are no foreign ingredients. 
Everything fits together like point and counterpoint. 

Only a Httle bit of material, but pliable—a bit of canvas 
and a couple of muted colors—was necessary in order to make 
this little artwork crystalHze out. The amount of material plays 
an entirely secondary role. With more or less material on a 
larger or smaller scale, the artist would have been able to 
achieve the same result. But, with the same amount of material, 
another artist would have created an entirely different painting 
of the Madonna out of the same meaning-germ "Madonna." 

Now, we want to use the creation of the artwork in order 
to show to what degree the creation of a living being proceeds 
in the same way. 

There is no doubt that we may refer to-the acorn as the 
meaning-germ of the oak and to the egg as the meaning-germ 
of the chicken. The material is in each case the most pliable 
Nature possesses, namely, living protoplasm, which yields to 
any form development if it comes from self-tones and is able to 
hold any form. Departing from the meaning-germ of the acorn, 
the oak crystallizes out just as surely as does the chicken from 
the egg—but how does this happen? 

As was already discussed, new organ buds are constantly 
being added that develop completely independently. In each 
organ bud, there is a meaning-germ that makes the finished 
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organ crystallize out of the material available to it. If one re­
moves part of this building material, the organ wiU be weU 
developed in all details,.but it will be smaller in size than the 
normal organs. [Hermann] Braus22 has shown that the baU 
of the shoulder joint no longer fits the scapula and glenoid if 
they have not reached normal size because of lack of formative 
material. And Spemann, as we have seen, has proven that, a 
newly implanted organ bud from another species contains the 
meaning-germ corresponding to the position in the body but 
makes another organ emerge that might be useful to the donor 
animal but not to the host, since each animal carries out this 
function in a completely different way. In both cases, the eating 
function was the meaning-germ, but the frog eats in a different 
way than the triton does. And so, two paintings of the Madonna, 
if they were done by two different painters, would have the same 
meaning function but would not resemble each other. 

As soon as the organs have come together for a common 
bodily function, malformations from lack of material, such as 
Braus observed, no longer occur. Wessely was able to show tha t 
in young rabbits, which regenerate their ocular lenses to an en­
larged or reduced scale, all the organs taking part in the act of 
seeing enlarge or reduce themselves at the same scale, so that , 
in every case, the function of vision goes on undisturbed. Here, 
too, it is meaning which directs reconstruction. 

That it is really meaning which controls regeneration fol­
lows strikingly from an experiment by [Franz] Nissl.23 Without 
a doubt, the cranium in mammals has the meaning of a solid 
protective covering for the cerebrum which lies beneath it. In 
young rabbits, the cranium is also regenerated without prob­
lems, as long as the cerebrum is not damaged. On the other 
hand, if half of the cerebrum is surgically removed, the cra­
nium above it does not regenerate. It has lost its meaning. In 
this case, a simple scarring is sufficient. As one can see, mean­
ing appears everywhere as a decisive natural factor in always 
new and surprising forms. 
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If we let the environments pass once more before our 
mind's eye, then we find in the gardens tha t surround subjects' 
bodily houses the most incredible figures serving as carriers 
of meaning, the interpretation of which often causes great dif­
ficulty. From this, one gets the impression tha t the carriers 
of meaning represent secret signs or symbols, which can only 
be understood by individuals of the same species and remain 
completely incomprehensible for members of other species. 

The silhouette and the water streams of the pond mussel 
provide the bitterling its love symbol. The change in taste be­
tween the tip and the stem of the leaf become a form symbol for 
the earthworm. The same tone is a friend symbol for the bat and 
an enemy symbol for the moth, and so on in an endless series. 

If we have finally convinced ourselves, based on the 
overwhelming number of examples, that every environment is 
in principle only filled with meaning symbols, then a second, 
even more surprising fact will impose itself upon us: tha t every 
meaning symbol of the subject is at the same time a meaning 
motive/motif for the physical formation of that subject. 

The house of the body is, on the one hand, the producer 
of the meaning symbols tha t populate its garden and, on the 
other hand, the product of the same symbols, which intervene 
as motifs in the construction of the house: 

The sun owes its light and its image in the sky above, 
which forms a vault over the garden, to the house's eye-window. 
At the same time, it is the motive/motif for the construction of 
the eye-window. That is t rue of animals and human beings and 
can only be caused by the fact that the same natural factor ap­
pears in both cases. 

Let us suppose tha t moths have become extinct because 
of some natural event and we were faced with the task of re­
placing this loss on the clavier of life with the help of natural 
technology. How would we proceed in this case? We would prob­
ably take a butterfly and retrain it for nocturnally blooming 

SUMMARY AND CONCLUSION 

flowers, in which case the development of the olfactory feelers 
would have to take priority over the development of the eyes. 

Since the new moths would be delivered over defense-
lessly to the bats, which are agile flyers, a sign of recognition 
must be invented for this enemy tha t makes it possible for the 
majority of butterflies to escape their enemy in time. The peep­
ing sound of the bat can be used best as an enemy symbol, since 
the bat a lwaysuses it as a friend symbol. In order to perceive 
this peeping tone, the butterfly must be reconstructed and re­
ceive a hearing organ that can place it in relation to the enemy 
symbol. This means that the symbol enters the construction 
plan as a motif: 

If the moth were not batlike, 
Its life would soon be over. 

One can well imagine tha t the tick arose in order to fill a gap 
in the clavier of life. In this case, the carrier of meaning which 
consists of the general properties of mammals would be at 
once a symbol for the prey and a motif in the structural plan 
of the tick. 

Let us now attempt, in concluding, to regard our own 
body-house with its garden from the outside. We now know 
tha t our sun in our sky, along with the garden which is filled 
with plants, animals, and people, are only symbols in an all-
encompassing natural composition, which orders everything 
according to rank and meaning. 

Through this overview, we also gain knowledge of the 
limits of our world. We can certainly get closer to all things 
through the use of increasingly precise apparatuses, but we do 
not gain any more sensory organs thereby, and all the proper­
ties of things, even when we analyze them down to the smallest 
details—atoms and electrons—will always remain only percep­
tion marks of our senses and ideas. 
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We know that this*sun, this sky, and this ear th will dis­

appear upon our death; they will survive in similar forms in 

the environment of coming generations. 

There are not only the manifolds of space and time in 

which things can be spread out. There is also the manifold of 

environments, in which things repeat themselves in always 

new forms. All these countless environments provide, in the 

third manifold, the clavier on which Nature plays her symphony 

of meaning beyond time and space. 

In our lifetime, the task is given to us to form with our 

environment a key in the gigantic clavier over which an invis­

ible hand glides, playing. 

i 

AFTERWORD BUBBLES AND WEBS: A BACKDOOR STROLL 

THROUGH THE READINGS OF UEXKULL 

Geoffrey W i n t h r o p - Y o u n g 

Darwin at StalingTad 
Jakob von UexkuU was a prolific writer. Between 1892 and his 
death in 1944 he published more than a dozen books and weU 
over twelve dozen papers. The latter range from reports on 
pioneering experiments to stimulate octopus skin to rambling 
demands tha t biologists should abstain from participating in 
general elections, from suggestions for a new terminology.in 
the life sciences to analyses of Kant's influence on biology. 
From paramecia and peanut worms to Platonic dialogues, 
Uexkull had a lot to say, and he said-it.well. A Foray into the 
Worlds of Animals and Humans is Uexkull at his best: a happy 
blend of observational skills and literary talent delivered with 
an equally engaging mix of boyish enthusiasm and avuncular 
bonhomie. Now and then, however, you can sense the frustra­
tion of a very self-assured man who is convinced that he has 
something vitally important to tell the world but who realizes 
that he i s not being listened .to. Uexkull was prepared to cross 
many boundaries, and none more so than the one that sepa­
rates popularizing from proselytizing. 

Take, for instance, the last text Uexkull published dur­
ing his lifetime, an essay entitled "Darwin's Guilt" tha t ap­
peared on January 14, 1943, on the front page of the Deutsche 
Allgemeine Zeitung. At first glance it s tands far apart from the 
momentous news items of the day. The .lead story, not surpris­
ingly, is Stalingrad. Though under constant attack and bereft 
of all initiative, the German Sixth Army appears to be doing 
well: Russian advances invariably fail as tanks are vanquished 
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208 A THEORY OF MEANING 

We know that this*sun, this sky, and this ear th will dis­

appear upon our death; they will survive in similar forms in 

the environment of coming generations. 

There are not only the manifolds of space and time in 

which things can be spread out. There is also the manifold of 

environments, in which things repeat themselves in always 

new forms. All these countless environments provide, in the 

third manifold, the clavier on which Nature plays her symphony 

of meaning beyond time and space. 

In our lifetime, the task is given to us to form with our 

environment a key in the gigantic clavier over which an invis­

ible hand glides, playing. 

i 
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by hand grenades. Other front-page stories deal with the grow­
ing rift among the British, French, and Americans in North 
Africa (January 14 marked the beginning of the Casablanca 
Conference) and the recent declaration of war on the Allies by 
Japan's Nanking-based Chinese puppet state, a momentous 
tiding that is heralded as a "turning point." In the face of such 
global drama Uexkull withdraws into a bygone scholarly idyll. 
He recounts how upon first arriving in Naples half a century 
earlier to join the famous Stazione Zoologica he had dinner with 
an unnamed philosopher in a trattoria facing Mount Vesuvius. 
During their animated conversation the philosopher managed 
to convince UexkuU that Darwin's theory was fundamentally 
flawed. The most incontrovertible piece of evidence was right in 
front of them on the table: an egg. Had it not been thrown into 
boiling water, the philosopher expounded, it would have turned 
into a chicken, for like all eggs it was endowed with a forma­
tive impulse, a score, as it were, that guides developmental 
processes much like a melody organizes tones into harmoni­
ous sequences. Indeed all of nature "was borne by meaningful 
instructions indicative of a spirit that had created this me­
thodical unity."1 But by reducing evolution to variations of a 
material structure mindlessly acted upon by outside pressures, 
Darwin deprived nature of score and spirit. Darwin mundum 
stultitiat, the philosopher decreed, Darwin dumbed down the 
world. Such was the force of this argument with its structure-
score antithesis and ovarian exhibits tha t UexkuU could not 
but agree. But what starts out as a conventional critique 
reminiscent of today's intelligent design turns into a double-
barreled indictment of Darwin's nefarious influence on culture 
and mores: "First, he [Darwin] is to blame tha t the wider pub­
lic's former veneration of nature has turned into contempt; sec­
ond, the very close relationship established by Darwin between 
humans and apes has thrown the religious sentiments of the 
educated classes into such disarray that the effect wHl last for 
decades."2 

AFTERWORD 211 

A pleasant story, and no doubt one that was easier 
to. stomach than the increasingly t ransparent fairy tales of 
German superiority at Stalingrad. But it, too, is a contrived 
yarn. Uexkull had distanced himself from Darwin long before 
he arrived in Naples. His objections were rooted as much in 
the distinct German reception of Darwinian theory as- in the 
fact that Darwin had become an ally, as it were, of the Tsarist 
government's increasingly hostile a t tempts to silence Estonian 
independence and oust all German influence. Whether it was 
a-matter of Russian Darwinists attacking the vitalism of their 
German and Estonian colleagues, or of the more blatant at­
tempts by Panslavists to justify the Russification of the Baltics 
with Darwinist arguments, "for Uexkull . . . this instrumental-
ization of Darwin's teaching, which up until then he had held 
in high regard, represented a dangerous threat to which he 
reacted with a renunciation of Darwin."3 Throughout his life 
Uexkull never veered from his belief that Darwin had wrecked 
"his own science, biology"4 and that his teachings were fun­
damentally un-German, a conviction clearly on display in 
the more vigorous patriotic essays he wrote during the First 
World War.6 Indeed, the struggle against Darwinism came to 
be part of the grand war waged between biology and physics, 
two competing worldviews "that are destined to combat each 
other as mortal enemies."8 Given Uexkull's martial metaphors, 
readers of "Darwin's Guilt" must have drawn analogies to the 
ongoing military conflict. But the exact correspondence re­
mains unclear. Is the essay a reminder that . the soldiers of the 
German Sixth Army are the endangered spearhead in a meta­
physical struggle against Darwin? But given the esteem that 
Darwinism—primitively refashioned into a doctrine of eternal 
struggle—-enjoyed in the Third Reich, the essay can just as well 
be read as a tacit admission that Germany, too, has succumbed 
to its tooth-and-claw philosophy by invading the East. Are 
German troops fighting Darwin at Stalingrad or did Darwin 
drive them there in the first place? 
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In any case things were coming to an end. Two and a 
half weeks after the appearance of the essay, the Sixth Army 
surrendered at Stalingrad; two and a half years later the Third 
Reich ceased to exist. Uexkull did not live to witness Germany's 
defeat; he .was also spared a harsh critique that originated in 
the remote northwestern regions of Poland. Living out the war 
as an army doctor in the barracks of Landsberg (now Gorzow 
Wielkopolski) on the Warta River, the poet Gottfried Benn 
took aim at Uexkull. Benn was familiar with UexkuH's work, 
he shared some of his anti-Darwinian sentiments and had ex­
cerpted him for some of his earlier essays, but how he offered 
a distinctly unflattering assessment. UexkuH's Umwelt, Benn 
proclaimed, goes beyond Darwin and in fact supersedes the 
latter's "moral and political doctrine of struggle," yet when it 
comes to the question of what it means to be human "it rep­
resents a far greater nihilism than Darwin's theory." For all 
his insistence on random mechanics, Darwin had appreciated 
man as the "in principle highest result of a long descent" and 
was thus stiU wiUing to grant him a special place, but Uexkull 
saw him as nothing more than one of the many keys of a giant 
clavier on which nature plays its "symphonies of meaning." By 
placing the human Umwelt on the same level as the many ani­
mal Umwelten, the human mind turns out to be just another 
note of nature, equivalent to the bat 's sonar or the tick's respon­
siveness to butyric acid. Debunking the musical metaphors so 
precious to Uexkull (and later to Deleuze), Benn scoffed that 
the whole idea amounted to "general musical promiscuity." In 
short, Uexkull's Umwelt is "a grandiose vision, but with regard 
to man a kind of orphic cynicism bordering on the jovial."7 

Promiscuity, cynicism, nihilism—Uexkull would have 
been infuriated. As we shall see, Benn's critique is informed by 
the first major philosophical engagement with UexkuH's work, 
yet his indictment must also be understood as a Stafingrad symp­
tom. To draw on Helmut Lethen's recent account, Stalingrad 
confirmed Benn's profound historical pessimism.8 The battle 
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not only put an end to Germany's eastern conquest, it was a 
traumatic contraction tha t seemed to terminate the very notion 
of linear progress. Benn only needed to peer over the shoulder 
of his superiors at increasingly unsettling maps: The planned 
movement forward into Russian space was replaced by ever-
tightening inescapable circles, from the cutoff of the Sixth Army 
salient and the encirclement of Stalingrad to the containment 
of isolated pockets of German resistance and from there to the 
last fading image of a soldier cowering in a foxhole waiting to 
be crushed by a tank. UexkuH's Umwelt suggested itself as an 
apposite metaphor, since its isolating encirclement in combi­
nation with an indifference to teleology or progress seemed to 
correspond to a notion of history as static and circular.9 At the 
same time it had a welcome aesthetic dimension. The subject 
enmeshed in its Umwelt comes to resemble Edgar Allan Poe's 
shipwrecked observer in the gyrating maelstrom: it is possible to 
study in relative peace the surrounding catastrophe. 

Uexkiil l 's Theory Meadow 
The abyss tha t separates Uexkull's Neapolitan idyll from 
Benn's nihilist Stalingrad Umwelt is indicative of the widely 
disparate appropriations, adaptations, and speculations that 
characterize the reception history of UexkuU, in particular, 
of his Umwelt concept.10 Uexkull's reemergence over the last 
decades—be it his promotion to a pioneer of biosemiotics, his 
puckish cameo performances in the works of Gilles Deleuze 
and Giorgio Agamben, or his growing prominence in post? 
humanism and critical animal studies—is at first glance a se­
quence of loosely connected stories, of frequently unrelated, if 
not downright incompatible discoveries and appropriations in 
the course of which very different approaches perceive and act 
upon those particular features of Uexkull's work that strike 
them as significant. The analogy is as gratuitous as it is ir­
resistible: Uexkull's oeuvre is much like the flowery meadow 
placed before the reader at the beginning of A Foray, and the 
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numerous anthropological, philosophical, cybernetic, or semi­
otic engagements with Uexkull resemble the ways in which the 
many bubble-bound creatures, each apprehending the meadow 
in its own species-specific way, happily frolic in, above, and un­
derneath the grass. 

And yet there is an underlying logic to this checkered en­
gagement. Or, to employ Uexkull's second guiding metaphor, 
these bubbles are connected and woven together into a web. 
In ways that need to be explored, Uexkull's reception is linked 
to the tension between the metaphors. Uexkull talks of webs 
and bubbles as complementary, but what is of greater inter­
est—and of greater importance to his reception history—is the 
inherent polarity. Webs versus bubbles, contact versus bound­
ary, connection versus isolation, communication between versus 
representation within—the tension between these poles wiU 
resonate throughout Uexkull and beyond. Guided by this meta­
phorical tension, the following remarks will at tempt an eclectic 
stroll through that meadow and its inhabitants. It will neither 
amount to a comprehensive reception history nor provide a full 
account of UexkuH's Umwelt theory.11 Instead I have two more 
modest goals in mind. First, to point out to interested readers a 
set of back doors that lead to certain ideas that—be.it by chance 
or by design—tend to be absent from many English discussions. 
Second, to illustrate the considerable impact and fecundity of 
Uexkull's work by presenting a few noteworthy literary en­
counters. The latter are an integral part of the meadow. Just 
as Uexkull did not grant any objective superiority to the human 
Umwelt over its nonhuman counterparts, these Hterary takes 
must be taken as seriously as the more sober academic encoun­
ters. As we shall see, the literary worms and moles tend to focus 
on some of the darker, less idyllic aspects of the meadow that 
frequently are not part of the loftier Umwelten of the scholarly 
birds andbees. The latter are more interested in the gains that 
may come from resurrecting UexkuU, while the literary engage­
ments tend to reveal the costs. 

AFTERWORD 1215 

Lonely Danish Worlds (Part I): The Poet's Hell 
Uexkull did not invent Umwelt; he at tempted to redefine the 

meaning of an already-existing word. Such semantic purifica­

tion ventures are fraught with difficulties because they never 

take place in a semantic vacuum. Words have undercurrents of 

meaning tha t no cleansing can completely suppress. So what 

was Umwelt before Uexkull? When and why did it emerge? 

Its first recorded use occurred in an ode entitled 'To 

Napoleon" written in 1800 in German by the Danish writer 

Jens Immanuel Baggesen (1764-1826): 

Und es verwandelt die Fluth in Feuer sich, 
Nebel in Nordlicht, 

Regen in Strahlenergu/3, dafi von fern erscheinet 

der Umwelt 
Ein' dtherische Feste die Schicksalsholle des Dichters.12 

And floods turn into fire, mist into northern lights, 

Rain into radiant outpour, so that to the surrounding world 

The poet's hellish fate appears as an ethereal castle. 

According to conventional wisdom Baggesen first conceived of 
the poem in his native tongue, in which case Umwelt would 
have been a second-order German neologism derived from the 
Danish neologism omverde. The latter, however, did not appear 
in print until later. In order to explain how the German copy 
could have preceded the Danish original, the latter was as­
sumed to have been present inside Baggesen's Danish mind all 
along. In his essay "Milieu and Ambiance" Leo Spitzer claimed 
that the Danish detour was misleading. For one, the multilin­
gual Baggesen produced copious amounts of German poetry 
without having to rely on mental Danish drafts. More impor­
tantly, the combination of intonation and placing of Umwelt 
in the quote above pointed to a specifically German origin. 
Baggesen, Spitzer argued, was trying to live up to the stylis-
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tic guidelines of his friend Johann Heinrich Voss (1751-1826), 
the famed German translator of Homer, who had a marked 
preference for ending Homeric hexameters with a spondee. 
Semantically, Umwelt appeared to offer nothing new—accord­
ing to Spitzer, Baggesen could just as well have used Welt or 
Aussenwelt ("outer world")—but to satisfy metrical require­
ments he fashioned Umwelt.13 

Umwelt, then, came about due to stylistic exigencies, but 
it was soon refunctionalized to act as the German equivalent 
of French milieu, a term tha t came with determinist implica­
tions. Milieu, be it tha t of Taine or Zola, is something tha t acts 
upon and shapes the subject. UexkuH's Umwelt, however, ex­
cludes such one-way causalities. "Nobody is the product of their 
milieu—each is the ^master of his Umwelt."14 His usage, then, 
represents a further refunctionalization. I t is a scientific se­
mantic neologism, tha t is, an at tempt to redefine the meaning 
of a widely used word in accordance with a scientific theory. A 
difficult task; it is easier to launch a formal scientific neologism 
(Lavoisier's oxygen) or respecify a scientific term (the switch 
from thermodynamic to information-theoretical entropy). The 
best one can hope for is tha t the semantic neologism, protected 
and supported by specialized discourse networks, will come 
to coexist with the common usage (as in the case of noise). 
Uexkull wasn't very successful. Unless they happen to be 
versed in ethological arcana, native speakers of German do not 
think of perception marks, effect signs, and functional cycles 
when hearing Umwelt. Ironically, Darwin's language—which 
according to Uexkull's grumpy assessment "enforces simplifi­
cation"15—has kept faith with the neologism: English umwelt 
(sic) is much closer to Uexkiill's Umwelt than the commonly 
used German Umwelt. 

But why? On a very general level Uexkiill's theories are 
no doubt related to a distinctly German discourse on nature. 
It is no coincidence that his semantic reform coincided with 
the rise of what has been called naturism, that is, the wide-
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spread at tempt to offset the ills of industrial modernism by 
reorienting the German people toward nature (see Williams11?); 
just as it is no coincidence tha t the reemergence of Uexkull in 
Germany occurred in tandem with the rise of the new ecologi­
cal movements. But it is precisely the importance of Umwelt 
in German political and ecological thought tha t precluded 
the widespread acceptance of Uexkiill's redefinition. Today, 
Umwelt—as evident in the compound nouns Umweltschutz, 
Umweltverschmutzung, Umweltbewusstsein (environmental pro­
tection, pollution, and environmental awareness)—is a term of 
concern, indeed of such concern that it routinely sabotages ef­
ficient political discourse (Luhmann).17 The nineteenth century 
is inverted: If milieu posited the environment as something 
tha t acts upon humans, Umwelt is seen as something humans 
need to act upon in a constructive and protective manner be^ 
cause less informed earlier humans have been mistreating it 
for centuries. Yet while Uexkull himself may have applauded 
increased environment awareness, his theory—and with it his 
usage of Umwelt—remains in a neutral zone devoid of collec­
tive political concern. Somehow the reconnect with nature ap­
pears to be linked to a social disconnect. 

At this point we have to re turn to Baggesen's ode. Have 
another look a t the quote above. Observers located in the 
Umwelt are looking "from afar" at the world of the poet.18 The 
prefix um connotes apprehension from a center. By deploying 
the neologism Umwelt the observing world is briefly seen from 
the point of view of the observed—and misunderstood—poet; 
and the momentary change of perspective renders the observ­
ers' misperception all the more striking. This is the crucial 
semantic point tha t Spitzer's focus on stylistics failed to see. 
Whenever Baggesen uses Umwelt it connotes lack of compre­
hension, if not downright hostility on the part of the surround­
ing world.19 The term, then, comes with a semantic bias origi­
nating in the grand hermeneutic dilemma of Romanticism: The 
price for the increased ability to express subjective inwardness 
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is the growing inability to successfully communicate it to oth­
ers. No account of Umwelt is complete without taking account 
of this undercurrent. Notions of isolation, incommunicability, 
and even hostility reverberate and ricochet through its history. 

Human Bubbles (Part I): 
The Open Excehtrical i ty of Deficient Be ings 
Judging by Anglophone scholarship the most noteworthy 
appropriations of Uexkull are those written or available in 
English. This is unfortunate because it misses out on Uexkiill's 
reception at the hand of German Philosophical Anthropology, 
which was not only the first major engagement with his work 
to take place outside of biology, but also set the stage for 
many subsequent appropriations. Yet although some of the 
work by leading representatives such as .Max Scheler, Helmut 
Plessner, and Arnold Gehlen were translated, Philosophische 
Anthropologie never made it outside of Germany. 

Philosophical Anthropology—to provide a caricature as a 
shortcut—is the bastard offspring of a distinctly German union 
of high-flying early-nineteenth-century idealism and hard-core 
late-nineteenth-century naturalism. Its most basic move is to 
play off the parents against each other. Too informed by in­
sights into the natural and physical (preconditions of human 
existence to succumb to idealist temptations to place mind, 
spirit, or consciousness at the center of analysis, it is also too 
steeped in idealist philosophy to submit to the reduction of 
mind to materiality. It is too involved in bodies and embodi: 
ment to buy into the phenomenological proposals of mind and 
intentionality as put forward by Edmund Husserl, and yet it is 
too hostile to paradigms of external determination (especially 
when it appears in tandem with Darwinian mechanics) to view 
the development of the mind as a random coda to the grand pa­
rade of evolution. This precarious balancing act is particularly 
apparent in the way Philosophical Anthropology proceeds. As 
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Joachim Fischer has analyzed in great detail, its characteris­
tic opening move is to start neither at the top (mind, subject) 
nor at the bottom (basic material or physical processes) but in 
the middle, in an intermediate realm in which organisms are 
always already mediated in and by their environment. This 
allows for lateral moves from subject to object and back, verti­
cal moves from organic base to conscious concepts, and move­
ments along the evolutionary axis from plants to animals to 
humans.20 No wonder Uexkull became so important: Not only 
does he offer a biology tha t is as committed to philosophical in­
quiries as the philosophical inquiries by Plessner, Gehlen, and 
others are to biological research,21 his Umwelt concept with 
its Einpassung or "fitting-into" of organisms into their specific 
environments is precisely what Philosophical Anthropology 
needed as a point of departure. But the initial adoption is fol­
lowed by an equally determined rejection that hinges on the 
question: Can we speak of a human Umwelt? Three possible 
answers are put forward. 

1. Yes, there is a human Umwelt. It may be more complex and 
differentiated because unlike ticks we don't spend our lives 
hanging from twigs waiting for something warm and woolly to 
come lumbering by, but at rock bottom we are just as enclosed 
in our bubble. This is essentially Uexkull's position (more of 
which in the next section). 

2. Yes, humans have an Umwelt but we can escape or tran­
scend it. The philosopher Theodor Litt, for instance, posited 
that the difference between the animal and the human Umwelt 
is that the former encloses the organism while the latter also 
acts as a summons to exit: 

Compared to the human Umwelt the animal Umwelt ap­
pears to be of such fixed immobility primarily because it does 
not in any way refer beyond itself. It is closed and hardened 
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into a self-sufficiency that does not suggest, let alone permit 
any movement beyond. The human Umwelt, however, is not 
only that which it contains, it is also open in the direction 
toward that which it not yet is. Its peculiar mixture of full­
ness and lack demands that it be transcended.22 

The species-specific boundaries of the animal Umwelt, then, 

are insurpassable limits, while those of the human Umwelt 

are more like an American frontier that invites transgression. 

Uexkull's pincers turn into spreaders that force and enlarge 

Umwelt openings. 

3. No, humans do not have an Umwelt. On the contrary, what 
characterizes us is the absence of a stabilizing, species-specific 
enclosure bubble. Plessner (who started out as a.biologist and 
had been in contact with Uexkull since 1913) spoke of man's 
excentricality, that is, his location on the border between body 
and corresponding environment—a move off-center, as it were, 
t ha t represents a clear contrast, and in fact only makes sense 
in contrast to Uexkiill's Umwelt. Gehlen, in turn, invoked 
man's status as a Mdngelwesen, a deficient being no longer 
secured by instincts and neatly interlocking functional cycles, 
the absence of which requires the creation of a functionally 
equivalent guiding edifice in the shape of culture. Man is by 
nature a cultural being. And then, of course, there is the more 
famous take by Martin Heidegger that Sagan touched on in his 
introduction. Heidegger was neither an upper- nor lower-case 
philosophical anthropologist (he would have been as irritated 
by that label as he was by the moniker "existentialist"), but 
his initial steps are quite similar: He, too, accepts the animal 
portions of Uexkull's analysis, claiming that animals are '.'be­
numbed" in and by a disinhibitory ring. He, too, interjects that 
animals do not have a double vision tha t allows humans to see 
objects of their environments as things-in-them selves beyond 
their integration into the cycles. But then the analysis heads 
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off in a different direction. For Philosophical Anthropology the 
importance of the man/animal Umwelt distinction lies in how 
it is able to address the question what man is; for Heidegger, 
the importance of that distinction lies in how it is able to ad­
dress the question—to borrow a quote from a less philosophical 
context—what the meaning of is is when we claim tha t man 
"is" this or the other. 

This was the background for Benn's harsh objections. 
Versed in the arguments put forward by Philosophical Anthro­
pology, Benn was anything but a concerned humanist; he 
was not irritated by the denial of man's higher status but by 
Uexkiill's putative blindness to man's fundamentally prob­
lematic nature. This critique of Uexkull (which will resurface 
time and again) is a kind of speciesism in a minor key that 
tries to reclaim a special place for humans not as the masters 
but as the misfits of creation. There are always faint echoes of 
Kierkegaard: somehow, we are special because we are broken, 
lost, abandoned, or derelict incomplete beings. (Alternately, 
"unfinished" humans may be labeled as evolutionary to-do proj­
ects that await completion.) Uexkiill's "jovial" theory appears 
to be devoid of tragedy. There is—to span the extremes of the 
German pantheon—too much Goethe and too little Nietzsche. 
Heaping insult upon insult, Benn acknowledged the similarity 
between Uexkull and Goethe but then added that in Goethe's 
time this type of harmonious leveling of differences may have 
been "worthy of a great man," but nowadays it revealed noth­
ing other than the "primary joviality of the biologist and insect 
specialist."23 

Human Bubbles (Part II): Jobs and J e w s 
This allows us to briefly address the question why Uexkull 
is of such promise to current studies in posthumanism, espe­
cially its animal side. No matter how sophisticated and self-
critical, humanism (so the argument goes) is ultimately based 
on speciesism; speciesism, in turn, is based on the assumption 
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tha t humans alone are thinkers and makers of culture and na­
ture, which implies that we are autonomous subjects operating 
at a certain remove from tha t which we contemplate and/or en­
gineer. Animals, too, may make and think but they do not do so 
as subjects, that is, as self-reflexive agents. It is precisely this 
suppression of nonhuman subjectivity that , in turn, is denied 
by Uexkull, who instead furnishes a notion of a human subject 
as always already enmeshed in its environment on the basis of 
operating principles that are similar to those of animals. The 
abyss between animals and humans (an abyss that Heidegger 
and Philosophical Anthropology tried to reinscribe even after 
accepting Uexkull's basic premises) is narrowed and bridged. 
Animals are promoted by virtue of their human-like ability to 
construct their own environment; humans are demoted by vir­
tue of our animal-like inability to transcend our Umwelt. 

Let us enter this philosophically fraught debate by a 
somewhat flimsy back door (though with the caveat tha t one 
of the most elementary rules for reading Uexkull is to be on 
guard when he tries to be funny, folksy, or flimsy). 

In the dog world there are only dog things, in the dragonfly 
world there are only dragonfly things, and in the human 
world there are only human things. Even more so, Mr. 
Schulz will only encounter Schulz things and never Meyer 
things, just as Mr. Meyer will not encounter Schulz things.24 

There appears to be no need to individuate canine or anisop-

teran Umwelten. Once you grasp Lassie's functional cycles 

you also gain access to the Umwelt of Rin Tin Tin, Benji, and 

Cujo—but Messieurs Schulz and Meyer live in very different 

soap bubbles. Ultimately, the focus on internal differentiation 

within the human species results in an external leveling. The 

more Uexkull distinguishes individual human Umwelten, the 

less importance accrues to the distinction between human and 

animal Umwelten. In addition (and here matters get both en-
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tertaining and dangerous), human Umwelten are frequently 
located on interim levels between species and individual. To 
name a few: 

1. Nations. Especially during wartime, Umwelten can be dif­

ferentiated according to nations. As the essay "Darwin and 

English Morals" indicates, the internal moral organization of 

the German bubble differs significantly from that of its English 

counterpart: As a result, the receptor organs of those fitted 

into an English Umwelt react differently—that is, more posi­

tively—to the perception marks on display in Darwin's morally 

dubious texts. 

2. Regions. Uexkull's beloved Neapolitans live in their own 

Umwelt, which (as we shall see in the next section) is the 

best of all bubbles. Fortunately, you do not have to be born 

and bred in Naples to share it. Probably the greatest compli­

ment Uexkull received in his lifetime was the acknowledgment 

by Neapolitans, "II signore non e un forestiere, il signore e di 

qua—The gentleman is not a foreigner, the gentleman is'from 

here."26 

3. Gender. Women, Uexkull divined, are not like men. The cru­
cial difference is that women are far more aware of the fact 
that people live in their respective bubbles. "Umwelten. are 
natural to them. Every woman knows that her neighbors live 
in a different world."26 Hence women—who don't need to read 
Uexkull—make ideal readers of Freud and Heidegger, for they 
instinctively ward off the "two impersonal powers, the Id (Es) 
and the One (Man)" that endeavor to impose abstract rules 
on individual Umwelten. This gender differentiation reveals 
two aspects: In line with traditional gender roles tha t relegate 
women to home and hearth (and which Uexkull was not the 
man to challenge), the strong association between women and 
the "natural" awareness of environment points to the rooted, 
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homebound, even domestic quality of the Umwelt concept. 

Second, while women have the great advantage of natural 

Umwelt awareness, its scientific study, which requires a tem­

porary distancing into objectivity, is a predominantly male 

domain. 

4. Professions. Toward the end of A Foray, Uexkull refers to the 

worlds of astronomers, chemists, and physicists; in his popular 

essays from the 1920s there are numerous references to the 

specific Umwelten of cobblers, tailors, smiths, and so on. This 

may seem the most flimsy collective level of all, yet it points 

toward one of the most serious aspects of Uexkull's writings 

that is especially on display in his study State Biology. First 

pubfished in 1920, it has all the hallmarks of a standard ex­

ercise in reactionary organicism: The state is a body ruled by 

the brain, its central organ, i.e., a monarch or somebody in an 

equivalent position. Democracy represents a dysfunctional 

power distribution, as if the brain were to share its tasks with 

spleen, liver, and kidneys. A national community, then, is an 

organism composed of cells performing different tasks, and it 

is the duty of the state to supervise and coordinate functionaUy 

differentiated elements. 

Needless to say, State Biology and the related papers that 

Uexkull placed in conservative journals rarely appear in many 

of his reception bubbles. Those eager to establish him as a pio­

neer in their particular field are understandably not too keen 

on tarnishing his image. It comes in handy that the crudity 

of Uexkiill's argument with its s tandard right-wing collapse of 

politics into biology makes it easy to dismiss: State Biology can 

be neglected because it is too dumb to be dangerous. Roberto 

Esposito, however, has drawn attention to certain features of 

the text that are anything but irrelevant. The first is the fact 

that Uexkull is no longer talking, as nineteenth-century or-

ganicists were prone to do, in general terms, but is specifically 
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addressing "the German state with its peculiar characteristics 
and vital demands that arise in response to specific challenges 
of modernization."27 In this particular regard Uexkull is to the 
origin of biopolitics what Edmund Burke is to the origins of 
conservatism: just as Burke tried to immunize his audience 
against the threa t arising from the universalism of the French 
Revolution by emphasizing the specific organic growth of 
England's political structure, Uexkull is trying to ward off the 
challenges of modernization with its bubble-bursting univer­
salism by mobilizing the specific biopolitical circumstances of 
Germany after the lost war. 

The special Uexkullian twist is linked to the distinction be­
tween people (Volk) and state (Stoat). The constituent elements 
of a people are families (Uexkull is a family-values fundamentah 
ist) while that of the state are the various professions. But how 
are we to combine the two in the most effective and beneficial 
manner? Once again, it is a question of Umwelt coordination. 
FamHies and professions each have their own Umwelten, and 
whHe that of a family is a great deal more complex than tha t of a 
profession, "these two Umwelten must be aligned in such a way 
that they complement rather than disturb each other. To place 
an architect in the position of a gardener and vice versa would 
immediately result in utter confusion."28 Underlying all this is 
the idea that individuals are destined for a certain profession 
based on their longtime exposure to the Umwelt of that particu­
lar profession. In other words, in the interest of the harmoni­
ous relationship between Volk and state the sons of cobblers 
should become cobblers because from a very early age on they 
were fitted into the cobbler-specific Umwelt. UexkuU frequently 
emphasizes that somebody who watches his father following a 
certain profession wiU be much better at it than somebody who 
switches jobs as an adult—a position made easier by UexkuH's 
marked preference (which he shares with Heidegger) for time-
honored artisanal occupations that traditionally were passed 
on from father to son.29 Political biology appears to merge with 
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the medieval notion of ordo: Each profession has its preordained 
place in a hierarchical grid, and their coordination is managed 
by a higher authority—be it God, the priests, or the biologists as 
quasi-divine lawmakers. 

However, to label this medieval is a misnomer (and an 
insult to the Middle Ages). Uexkull was not medieval, he was 
Estonian. In this instance the latter does not refer to the coun­
try itself but to a peculiar social makeup that characterized re­
gions like Estonia in the nineteenth century. On the one hand, 
there was still an almost Russian division between a powerful 
landed nobiHty and the peasant class. When Uexkull deals with 
Estonian farmers in his memoirs he is in a very patronizing 
fashion depicting a very different, self-enclosed world. On the 
other hand, there was a strong Western orientation with the 
at tendant modernization especially of the urban regions. The 
tensions arising from these horizontal distinctions were com­
pounded by vertical boundaries that pitted native Estonians, 
Germans, and Russians against each other. Contained in a 
fairly small area, then, was a highly diverse social, linguistic, 
and ethnic mixture, a precarious balance that required that 
none of the component elements arrogated a hegemonic posi­
tion. In a word, the distinct mixture of autonomous bubbles and 
overriding web-like integration that characterizes Uexkull's 
meadow and his ideal state is, among other things, a projection 
of the idealized Estonia of his youth into nature and politics. 

But just as the Estonian equilibrium was unsustain­
able and broke down—from Uexkiill's point of view—due to 
Panslavist ambitions, the modern biological state is under 
threat from self-aggrandizing components no longer willing 
to follow the central authority. In the 1920 edition Uexkull 
spends a lot of time detailing the "pathology" of the state; this 
etiology of the various diseases reappears in the second edition 
of 1933 though with the assurance that in Germany many of 
the dangers have been averted thanks to "Adolf Hitler and his 
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movement."30 One great danger, however, survives: parasites. 
Self-serving members of a foreign race may invade the state, 
monopolize key functions, weaken its immunity, and especially 
in times of war threaten its very integrity. Esposito has em­
phasized that this represents a far more serious concretiza-
tion than the specific reference to Germany mentioned above. 
"Uexkiill's threateningly prophetic conclusion is that one needs 
to create a class of state doctors to fight the parasites, or to 
confer on the state a medical competency tha t is capable of 
bringing it back to health by removing the causes of the dis­
ease and by expelling the carriers of the germ."31 Uexkull is not 
only a pioneer of biopolitics and state-enforced immunization 
initiatives, he is also one of the very first to argue and demand 
that medical and biological experts be acknowledged as the 
resident experts and unquestioned leaders in the at tempt to 
cleanse the national, ethnic, or racial biomass. Only a decade 
after the publication of the second edition of State Politics this 
coUapse of philosophy and politics into biology reached its ze­
nith in the "therapia magna auschwitzciense."32 The essence of 
modern biopower—to be more precise, of Nazi zoopolitics di­
rected against human animals—is the doctor on the selection 
ramp indicating with a flick of his finger whether arrivals are 
to be sent straight to the gas chamber.33 

Yet while Uexkull puts all the key words of modern rac­
ism on parade one is conspicuously absent: Jews. Instead, Jews 
turn up in his memoirs. The ninth chapter is entitled "The 
Russians Jews in Their Umwelt," and it begins with a scene 
that recalls a similar racial ur-scene in Hitler's Mein Kampf. In 
the small city of Tuckum in Courland the young Uexkull had 
his first encounters with Jews: 

Who were these people, what were they doing, what did they 

want in the green garden of Courland whose soH- they did 

not plough, whose meadows they did not mow, and whose 
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orchards they did not tend? . . . An utterly alien people was 
living here, disseminated across a country otherwise inhab­
ited by Germans and Latvians. A tightly congested urban 
people rigorously cut off from the rural population, connected 
only by loose economic ties. They could all be extracted and 
moved away without changing the face of the country.34 

Note the standard—and in 1936: official—view of Jews as root­

less and essentially unproductive (that is, exclusively focused 

on trade and finance with no sense of soil). Jews have no natu­

ral Umwelt based on any physical interaction with the i r imme­

diate surroundings; instead it is produced by social exclusion 

and the subsequent feeling of solidarity. But modern reform 

movements are undermining Jewish identity, for the eman­

cipation of the Jews is eroding their cultural ties and letting 

them loose on the world. Young Russian Jews in particular 

are "increasingly turning toward nihilism."35 This ambiguous 

assessment is captured in the chapter's final paragraph when 

Uexkull recounts a walk with a Jewish student: 

During our walk . . . we passed a flock of sheep circled and 
held together by a dog. Suddenly he stopped, turned around 
and pointed at the flock: 'You see," he cried, "that's what 
we need, and I daily pray to God that he may send us the 
implacable (unerbitterlichen) anti-Semitism that will round 
up the lost sheep of Judah."36 

Containment produces identity. Following this logic, ghetto 

walls and concentration camp watchtowers will resurrect the 

Jewish Umwelt that was destroyed by their emancipation. 
To be sure, Uexkull was not an eliminationist racist. 

A lot of what he says about the necessity to mainta in and 
respect racial diversity, not to mention his critique of the be­
lief tha t racial mixing produces inferior offspring, is clearly at 
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odds with Nazi doctrines. The problem is that for reactionary 
modernists like Uexkull, who strove to reconcile their prefer­
ence for premodern societal s tructures with up-to-date devel­
opments in technology and the sciences, Jews represented the 
most i r r i ta t ing incarnation of the ills of modernity: rootless-
ness, the dissolution of time-honored communities and tradi­
tional belief systems, and the apotheosis of money. So strong 
was the association tha t Jews came to be seen >as operators 
ra ther than mere carriers of the overall decline. Especially in 
the immediate aftermath of the First World War, and in his 
int imate correspondence with England's most toxic export to 
Germany, the master racist Houston Stewart Chamberlain, 
Uexkull appeared to be "tortured by an image of the Jews, 
especially of secularized Jews, as ruthless, state-destroying 
parasites."37 

However, the diagnosis needs to be more specific. To coin 
a Uexkullian-Heideggerian neologism, Jews were to Uexkull 
the epitome of Umweltvergessenheit or the "forgetfulness of 
Umwelt"—an inability to grasp and experience one's own pre­
ordained environment that is both brought about and glossed 
over by vague appeals to universal liberty and justice. But this 
was nothing specifically or uniquely Jewish; historical circum­
stances conspired to make the Jews the avant-garde of modern 
decline universal, a portent of what was to come if the world 
succumbed to newfangled notions of absolute time, absolute 
space, absolute symbolic exchange in the shape of money and 
mathematics, and the abstractions of modern science. This "re­
grettable laying-waste of the worlds-as-sensed [that] has arisen 
from the superstition started by the physicists"38 could be 
averted if people—or rather, the elites—were to accept his new 
biology, but while Uexkull could pass on the knowledge of what 
it means to inhabit and shape one's own Umwelt next to all 
the myriads of other human and animal Umwelten, he was not 
able to impart the experience. That is the business of artists. 
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i I 

The Estrangement of Panthers 

With all its eyes the natural world looks out 
into the Open. Only our eyes are turned 
backward, and surround plant, animal, child 
like traps, as they emerge into their freedom. 
We know what is really out there only from 
the animal's gaze; for we take the very young 
child and force it around, so that it sees 
objects—not the Open, which is so 
deep in animals' faces.33 

—RILKE, The Selected Poetry of Rainer Maria Rilke 

The Rilke admirer Heidegger was at pains to point out tha t 
the ability of animals to gaze into the "open" referred to in the 
opening Hnes of the Eighth Duino Elegy is not the openness to 
unconcealment he attributed to humans. Yet while Heidegger's 
discussion of Rilke's recapitulates the salient points first pre­
sented in the Uexkiill-inspired sections of JThe Fundamental 
Concepts of Metaphysics, it is not known to what extent 
Heidegger was aware of the personal connection between Rilke 
and Uexkiill.40 

The two first met in 1905 on the estate of Luise von 
Schwerin, Uexkiill's mother-in-law and, one of Rilke's many 
aristocratic patronesses. They went for long walks (Uexkull, 
no doubt, the boisterous talker, and Rilke the at tent ive lis­
tener) and together studied Kant 's Critique of Pure Reason. A 
fortuitous encounter, one might think, for Rilke was keen on 
expanding his philosophical horizon and Uexkull kept reiter­
ating tha t his insights were rooted in Kant ian epistemology. 
But it may have been a case of the blind leading the lame. 
It is questionable whether Rilke gained a lot from discuss­
ing t ranscendental idealism and synthetic apriori judgments, 
and closer inspection reveals t h a t Uexkiill's frequent invoca­
tions of Kant (uncritically rehashed by many scholars) stand 
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on shaky ground.41 With his straightforward claim—often 
dressed up as an appeal to Kant—that all reality is subjective 
in appearance, Uexkull is less a proponent of Kant than of a 
Kantian vulgate tha t breezily ignores fundamental distinc­
tions between the t ranscendental and the empirical which 
were essential to Kant 's epistemological housecleaning exer­
cise. If idealist philosophy is to be mobilized as a precursor 
of Uexkull's biophilosophy, Schelling and Hegel are more ap­
propriate forerunners.42 

What truly linked the two was the question of seeing and 
significance. UexkuH's basic objection against the physiology 
of his day was that it rigorously denied any kind of animal 
subjectivity. It posited one objective environment for all life 
forms and, subsequently, proceeded to analyze animals from 
the outside in, tha t is, by torturing them with selected stimuli 
in order to elicit mechanical responses. The new (and true) 
biology required a radical reorientation on the part of the re­
searcher. The blind reliance on an indifferent environment had 
to be replaced by the recognition of species-specific Umwelten, 
a shift in perspective which required that human researchers 
forego what is of significance to them for what is significant to 
the animal. This enterprise had more than a passing resem­
blance to Rilke's quest to master perception without projection, 
to apprehend things—as opposed to mere objects—beyond the 
significance or use value they may have for the observer. Both 
Rilke and Uexkull agree tha t to observe things is to observe 
the creation of the thing within the observer (in this particular 
regard, Uexkull's Umwelt is close to Rilke's Weltinnenraum 
or "inner world space"). While the grand goal expressed in 
the Ninth Duino Elegy of saying "them more intensely than 
the Things themselves / ever dreamed of existing"43 is beyond 
Uexkull (and, for tha t matter, far beyond Kant), the two proj­
ects met when it to came to the vision of animals. How can we 
in our world see how animals see their world? Here is Rilke's 
most famous answer: 
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THE PANTHER 

In the Jardin des Plantes, Paris 

His gaze has been so worn by the procession 

Of bars that it no longer makes a bond. 

Around, a thousand bars seem to be flashing, 

And in their flashing show no world beyond. 

The lissom steps which round out and re-enter 
That tightest circuit of their turning drill 
Are like a dance of strength about a center 
Wherein there stands benumbed a mighty will. 

Only from time to time the pupil's shutter 

Will draw apart: an image enters then, 

To travel through the tautened body's utter 

Stillness—and in the heart end.44 

Were it not for the title the poem could be about any caged 
being with any number of feet, a lack of specificity tha t stands 
in marked contrast to the specific location, the Jardin des 
Plantes, which happened' to be one of Rilke's favorite visual 
hunting grounds. The text depicts an act of observation (Rilke's 
animals, we should note in passing, are almost always e^eni-
mals), more precisely, a situation in which the dearth of signifi­
cant objects outside ("no world beyond") is linked to internal 
nonreceptiveness.45 Images end in the heart because there is 
no contrapuntal relationship between the web of marks and 
the web of perceptive faculties. Read along these lines, "The 
Panther" is an ex negativo depiction of Uexkiill's Umwelt: a 
snapshot of a defunct Umwelt destroyed by the removal of 
the animal from the habitat tha t contained all the perceptual 
markers it had been "fitted into." Though Rilke wrote the poem 
prior to their encounter, it was later singled out by Uexkull in 
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response to Rilke's request for further instruction in biology: 
"[Y]our poem 'The Panther ' proves that you possess an out­
standing talent for biology and for comparative psychology in 
particular. The observation tha t you develop [in the poem] is 
masterful. . . . I believe tha t you are already too much of a 
master to still be a disciple."46 

While Uexkull came to harbor certain reservations 
about Rilke's increasingly complex poetry and his lackluster 
support of the German war effort in the First World War, his 
memoirs praise him as the greatest poet since Tasso. And it is 
here that one of the most interesting references occurs. Luise 
von Schwerin had died in 1906; it was one of the first of many 
deaths tha t Rilke's poetry, with its refined ghoulishness, came 
to thrive on. His farewell poem "Death Experienced" contains 
the stanza: 

When, though, you went, there broke upon this scene 

a shining segment of realities 

in the crack you disappeared through: green 

of real green, real sunshine, real trees.47 

Uexkull, in turn, recounts a strange experience he had follow­
ing the burial of his mother-in-law: "My thoughts were with 
her—when suddenly the landscape changed not its shape but 
its essence. All the colors tha t on that gloomy day had appeared 
subdued gained a wonderful luminous power. Leaves, trees, 
the sky, and the clouds were ablaze in undreamed-of splendor. 
The apparition lasted for a quarter of an hour until it gradu­
ally faded."48 Upon reading "Death Experienced" he realized 
that Rilke had described a similar experience and concluded: 
"Maybe it had been granted to us both to cast a glance into her 
real Umwelt." 

Here we arrive at arguably one of the most tantaHzing and 
certainly one of the most overlooked qualities of UexkiiU's theory. 
It would no doubt be possible to trace basic sirmlarities between 
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Uexkull's Umwelt and Husserl's cotemporaneous Lebenswelt, 
or Hfe-world, with its intentionality of consciousness. There 
are equaUy striking paraUels between UexkuH's epistemology 
of perceptual significance—that the subject encounters and is 
affected by its projections—and the basic epistemology of early 
quantum theory with its assurance that "modern man confronts 
only himself," so that "even in science the object of research is 
no longer nature itself, but man's investigation of nature."49 But 
the most interesting affinity is that to the Russian FormaHsts' 
concept of ostranenie or defamUiarization: the ability—indeed 
the need—of art to invigorate perception by presenting the fa-
miUar in unfamiliar ways. Uexkiill's writings have an aesthetic 
thrust: his new biology implores us not to succumb to ingrained 
perception habits, to be constantly aware of the way in which 
we see—and project—our world. His romanticized view of the 
NeapoHtan Umwelt was based not on the city's natural beauty 
but on the Neapolitan ability never to get used to it: 

[C]an people who experience this wonder with such fervor 

ever become philistines? 

A phihstine is someone who worships the everyday and 

who wants to perpetuate his petty bourgeois well-being. 

The Neapolitan doesn't know the everyday. To him, 

every day is a new beginning, for it can be the last. Which is 

why it has to be experienced in all its depth, in love and ha­

tred, in admiration and happiness, in ecstasy and beauty.50 

Neapolitans'are natural artists. To retrieve a pun from bygone 
psychedelic days, they real-eyes what they in-habit. The rest 
of us, who are neither born at the feet of Mount Vesuvius nor 
equipped with Rilke's poetic sensibilities, are forced to rely 
on artistic support to keep us from descending into philistine 
monotony. Art complements biology, it provides the direct ex­
perience of alternate sense islands tha t biology investigates.51 

To borrow Sagan's apt metaphor, a.poet like Rilke is as much 
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a shaman as Uexkull by virtue of his ability to sneak into 
and ventriloquize an animal Umwelt. But whether it is your 
mother-in-law or an imprisoned feline, experiencing another 
bubble wUl make you see and appreciate your own bubble in 
new ways. The always present danger, of course, is tha t this 
may entail a reification of other Umwelten. The question How 
can we in our world see how animals see their world? may eas­
ily turn into the more self-interested inquiry How can we see 
how animals see their world in such a way that it will change 
and enrich the way in which we see ours? 

Sleuthy Ticks: 
The World a s Media-technological Crime Scene 
Ixodes ricinus: What would Uexkull be without his tick? 

Following its memorable cameo performance in A Foray it 

outgrew its original textual habitat to join Maturana 's frog, 

Nadel's bat, and Flusser's vampire squid in an exclusive ani­

mal menagerie located at the intersection of biology, phHoso-

phy, and literature. It repeatedly crops up in (or drops into) 

Philosophical Anthropology; Deleuze and Guattari have a spe­

cial fondness for it; and Agamben considers its bare-life tra­

vails "a high point of modern anti-humanism."52 But the most 

widely-read reference occurs in a Hterary text: 

[T]he tick, stubborn, sullen and loathsome, huddles there 

and fives and waits, Waits, for that most improbable of 

chances that wiU bring blood, in animal form, directly be­

neath its tree. And only then does it abandon caution and 

drop, and scratch and bore and bite into that alien flesh.63 

On several occasions UexkuH's tick is invoked to describe the 
serial kUler Jean-Baptiste Grenouille in Patrick Suskind's best­
seller Perfume. Grenouille is an olfactory prodigy with a sense 
of smeU so developed that he relates to the world primarily 
through his nose, which, of course, dramaticaUy changes his 
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world. To the dismay of many critics the depraved, stench-based 
eighteenth-century Umwelt Grenouille is fitted into is a far cry 
from enlightened siecle des lumieres on display in Western tales 
of progress. Tick analogies abound: GrenouiUe's first, premam-
malian host is a reptilian (the cold-blooded, unfeeUng Madame 
GaiUard who only tolerates Grenouille because she has lost the 
sense of smell); he spends years withdrawn into barest life wait­
ing for the right stimulus to awaken him; and once he has vam-
pirized the body he craves there is nothing left to live for. But as 
in the case of Rilke there is a more revealing hidden dimension 
that sheds light on the fascination exerted by Uexkull. 

Perfume recycles entire genres such as the Bildungsroman 
and—in the third, final section—the detective novel. Antoine 
Richis, father of the beautiful Laure Richis, has deduced that 
his daughter will be the serial killer's next victim and proceeds 
to take the necessary precautions. But his profiling skills are no 
match for GrenouiUe's talent to evade detection by concocting 
an artificial body odor that renders him so insignificant as to 
be invisible. Nothing can move about and kill more freely than 
that which is outside the subjective world-construction of its 
victims and enemies. Richis's ability to interpret signs is infe­
rior to GrenouiUe's ability to turn himself into a nonsign. And 
here, by way of a novel that turns the conventional sense of 
hierarchy on its head, we arrive at another interesting but fre­
quently overlooked back door to Uexkiill's oeuvre tha t leads into 
a world of clues, markers, and indices. The notion tha t subjects 
are constant interpreters, always already reacting to and acting 
upon environmental markers, is a fundamental prerequisite 
for Uexkull's posthumous rise to prominence as a "cryptose-
miotician" whose work provides the basis for the concept of the 
"semiosphere."64 Thomas Sebeok, John Deely, Jesper Hoffmeyer, 
and Kalevi Kull, among others, have furnished indispensable 
accounts of this promotion; what is missing are a few remarks 
on the preconditions tha t enabled this promotion. 

AFTERWORD 337 

"Uexkull's theory provides signs and rules; it thus aspires 
to become the kind of life science as well as the kind of sign 
science that Peirce called nomological and that Piaget calls 
nomothetic."55 The enabling condition for this astonishing as­
piration is less the fusion of signs and rules than that of signs 
and machines. Uexkull's world is one in which signs are always 
already connected to the subject's data-processing facilities. 
Ultimately, it belongs to the paradigm of detection described 
in Carlo Ginzburg's essay "Clues and Scientific Method" on 
the similarities between the clue-based analytical techniques 
of Sherlock Holmes, Sigmund Freud, and Giovanni Morelli.56 

Ginzburg offers a precise account of the way in which the at­
tention to revealing details rules widely disparate scientific 
inquiries, but he gives no indication why this increased semi­
otic sensitivity became particularly important in the Freudo-
Holmesian period of the late nineteenth and early twentieth 
centuries. For Friedrich Kittler, the matter is clear. The rule of 
clues, tracks, and traces is due to the dethronement of symbolic 
media—in the first instance, writing—by new "technological"— 
read: analog—media: 

With technological media, a knowledge assumes power that 
is no longer satisfied with the individual universals of its 
subjects, their self-images and self-representations—these 
imaginary formations—but instead registers distinguish­
ing particulars. As Carlo Ginzburg has shown . . . , this 
new knowledge rules . . . aesthetics, psychoanalysis, and 
criminology. However, Ginzburg fails to see that the shift in 
technologies of power simply follows the switch from writ­
ing to media. Books had been able to store and convey the 
imaginary corporeal self-images entertained by individuals. 
But unconsciously treacherous signs like fingerprints, pitch, 
and foot tracks fall into the purview of media without which 
they could neither be stored nor evaluated.57 
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For all his "messianic drive to save man from the spiritual 
devastation of materialism"58 incurred by the abstractions of 
modern physics and a misguided physiology that tu rns living 
beings into dead machines, Uexkiill's own work is part of the 
"Discourse Network 1900" in which according to Kittler sub­
jects are revealed to be information machines whose skulls are 
full of phonographs, cinematographs, projection screens, type­
writers, and so on. Much as Plato had denounced writing as 
unworthy of philosophy only to resort to writing metaphors to 
show how t ru th is inscribed into the human soul, Uexkull con­
stantly denounces machines but then resorts to a Helmholtz 
world of cycles, couplings, and feedback routines to describe 
the subject's Umwelt wiring. He keeps emphasizing tha t ticks 
and humans are not machines, but he leaves unmentioned tha t 
it took the arrival of data-processing machines to conceive of 
ticks and humans as machinists instead. This neglected medial 
apriori is the basis for the semiotic appropriation of Uexkull. 
To concentrate on the semiotic dimension it appears necessary 
to remove the technologies tha t provided the model for conceiv­
ing subjects as receivers, processors, and emitters of signs in 

the first place. 
This abstraction from the media-technological apriori un­

derlying Uexkiill's theory is closely related to a specific feature 
of his theories that already in the early days had drawn criticism 
both from biologists and philosophers. In his critique of Uexkull 
Gehlen, among others, had drawn on a widely circulated defi­
nition offered in 1939 by the biologist Herman Weber: Umwelt 
should be understood as "the totality of conditions contained in 
an entire complex of surroundings which permit a certain organ­
ism, by virtue of its specific organization, to survive."69 Note that 
this definition pays no attention to signs, meaning, or internal 
or external representation; it is a far cry from Uexkiill's pithy 
description of Umwelt as a "sense island" or aUegedly correct 
translations such as "significant environment" or "cognitive 
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map."60 FoUowing Weber, Gehlen was highlighting UexkuH's 
questionable distinction between Umwelt and Umgebung. 
Critics argued that the term Umwelt should also include those 
external conditions which are significant for though not nec­
essarily to the living being "such as the chemical composition 
of the soil, temperature, climate, light, irrigation, and hydro-
mechanical factors."61 In other words, Uexkull's attack on milieu 
had gone too far; in order for Umwelt to function as a viable 
concept it needed to reintegrate some—from the point of view of 
the subject, nonsignificant—determining factors.62 In retrospect, 
the elision of the latter was instrumental in facilitating the se­
miotic appropriation of Uexkull: If the abstraction from materi­
ality and physicality were one of the enabling conditions for the 
creation of Uexkiill's Umwelt, the subsequent abstraction from 
mediality was one of the prerequisites for the enthronement of 
UexkuU as a pioneer of semiotics.63 

Uexkull appears to have performed yet another anticipa­
tory feat: His work foreshadows one of the cardinal insights of 
the later twentieth century—that, in Paul Watzlawick's words, 
one cannot not communicate. But if read in a more Kittlerian 
vein Uexkull also provides a sober media-technological re­
phrasing: One cannot not process incoming data. Uexkull is 
one of the early prophets of the modern hegemony of commu­
nication; yet his work may also serve to remind us of the flip 
side that Baggesen had already hinted at (and that reaches its 
apex in Niklas Luhmann's systems theory): that the increase of 
communication is tied to a corresponding increase of isolation. 
Once again, it is a literary text that exposes this dilemma. 

Lonely Dan i sh Worlds (Part II): 
Time R u n s in Our Veins Like Blood 
Roughly a hundred years after Baggesen coined the term 
Umwelt UexkiiU redefined it; another hundred years later an­
other Danish author, Peter Hoeg, completed the circle by teas-
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This abstraction from the media-technological apriori un­

derlying Uexkiill's theory is closely related to a specific feature 
of his theories that already in the early days had drawn criticism 
both from biologists and philosophers. In his critique of Uexkull 
Gehlen, among others, had drawn on a widely circulated defi­
nition offered in 1939 by the biologist Herman Weber: Umwelt 
should be understood as "the totality of conditions contained in 
an entire complex of surroundings which permit a certain organ­
ism, by virtue of its specific organization, to survive."69 Note that 
this definition pays no attention to signs, meaning, or internal 
or external representation; it is a far cry from Uexkiill's pithy 
description of Umwelt as a "sense island" or aUegedly correct 
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map."60 FoUowing Weber, Gehlen was highlighting UexkuH's 
questionable distinction between Umwelt and Umgebung. 
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other Danish author, Peter Hoeg, completed the circle by teas-
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ing out the subtext already present in Baggesen's ode. PubHshed 
in the wake of his bestseller Smilla's Sense of Snow—a novel 
that much like Suskind's Perfume centers on Umwelt-specific 
detection skills—Heeg's Borderliners relates the experiences 
of an orphan caUed Peter in Biel's Academy, a private school 
named after its founder-director. Biel is an idealist autocrat 
bent on turning "borderliners" like Peter—that is, mildly defec­
tive students other institutions have given up on—into respect­
able citizens by imposing an inhuman(e) time regime. Not since 
Thomas Mann locked up a motley crew of pre-war Europeans in 
a mountain sanatorium to learn about time, sex, and death has 
an isolated institution been so saturated with time. Borderliners 
reads as if Michel Foucault had rewritten The Magic Mountain 
and put Frederick Winslow Taylor in charge. Looking back, 
Biel's Academy appears to Peter as nothing less than the grue­
some zenith of modern time management: 

I believe that Biel's Academy was the last possible point in 

three hundred years of scientific development. At that place 

only linear time was permitted, all life and teaching at the 

school was arranged in accordance with this—the school 

buildings, environment, teachers, pupils, kitchens, plants, 

equipment, and everyday life were a mobile machine, a sym­

bol of linear time. 

We stood on the edge, we had reached the limit. For 

how far you could, with the instrument of time, push human 

nature.64 

This apotheosis of linear time comes with its own twisted 
metaphysics according to which "God created heaven and 
earth as raw material, Uke a group of pupils entering Primary 
One, designated and earmarked for processing and ennoble­
ment. As the straight path along which the process of evolution 
should progress, he created linear time. And as an instrument 
for measuring how far the process of evolution had advanced 
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he created mathematics and physics."65 To Peter, the academy 
becomes a place in which time runs "in our veins Hke blood."66 

Years after being expelled Peter encounters UexkiiU's 
writings, which come to serve as a kind of retroactive antidote. 
This is not surprising given that Biel's Academy is a concen­
trate of the cultural decline Uexkull associated with the rise of 
a mechanical worldview based on the reduction of evolution to 
external shaping forces in combination with the apotheosis of 
impersonal linear time. By contrast, Uexkull argued that time 
fundamentally depends on what the subject is able to perceive, 
and hence project, as time. "Just as certainly as that there is 
no such thing as absolute space, so also it is certain that there 
is no such thing as absolute time; for both space and time are 
merely forms of our human intuition."67 Biel's project, then, was 
doomed to fail from the start. But the more Peter delves into 
Uexkull, the more he comes to realize that autochronicity, like 
so any forms of autonomy, comes at the price of profound isola­
tion. As terrible as it may have been to be "saturated by tight, 
tight time," it did enable a fundamental commonality.68 Linear 
time—however Newtonian, anemic, and mechanical—binds us; 
to produce our own time results in loosening those ties. 

Once you have realized that there is no objective external 
world to be found, that what you know is only a filtered and 
processed version, then it is a short step to the thought that, 
in that case, other people, too, are nothing but a processed 
shadow, and but a short step to the belief that every person 
must somehow be shut away, isolated behind their own un-
reUable sensory apparatus. And then the thought springs 
to mind that man is fundamentaUy alone. That the world 
is made up of disconnected consciousnesses, each isolated 
within the illusion of its own senses, floating in a featureless 
vacuum. 

He [UexkuU] does not put it so bluntly, but the idea is 
not far away. That, fundamentaUy, man is alone.89 
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Such existentialist angst is alien to Uexkull, if only because 

his theory (like the monadology of Leibniz) constantly beckons 

toward the prearranged coordination of the isolated constitu­

ent elements and their equally harmonious environmental 

Einpassung ("fitting-into"). To lament the lonely bubbles is to 

miss out on their webs. But though Peter may be more aware of 

the hidden dimension of Uexkiill's theories than Uexkull him­

self, he acknowledges his debt. "Jacob von Uexkull. A difficult 

name. Although it feels good to write it."70 

Postscript: What's in a Name? 
Maybe it all begins with that name: Uexkiill According to 

Gudrun von Uexkiill it translates as "one village": "In Livonian 

and Estonian uex [sic] means 'one' and kulla means 'village.'"71 

Barring a minor correction ("village" is kiila whereas kulla 

t ranslates as "into the village"), this is probably the histori­

cally correct origin of the name. But for native speakers the 

flip side of Uexkiill's theories, so prominently on display in the 

literary approximations, is just as present. In Estonian kiill 

means "enough," hence Uexkiill's name conjures up the saying 

"ux [on] kiill—one [is] enough."72 

A village of one. Community and self-sufficiency, coor­

dination and isolation, planned integration and near-autistic 

solitude: the name contains the theory's essential polarity. 

Uexkiill's work is both a singular appearance, an edifice re­

moved from others, and a village where many paths inter­

sect—from Helmholtz to Maturana and Luhmann, from Peirce 

to Sebeok, from Herder to Sloterdijk, from Leibniz and Spinoza 

to Deleuze and Guattari , from Driesch to Bertalanffy and on 

to second-order cybernetics. But the attractiveness of his work 

rests as much on what he said as on what he did not say. UexkuU 

tore into Darwin as only a German biologist could, yet unlike 

many of his peers he did not introduce a developmental or or-

thogenetic driving force to act as the internal alternative to the 

external forces of selection—and this enables his recruitment 
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as a precursor of post-Darwinian evolutionary theory. He de­
picted a honeycombed multitude of species-specific Umwelten, 
but he did not offset the demotion of the human bubble by ar­
guing for its innate superiority—and this moves him into the 
orbit of posthumanist theory. He was one of the first to provide 
a biological foundation for the study of signs, but he did not 
dwell on material enabling conditions located in the grey zone 
between significant Umwelt and indifferent Umgebung—and 
this secures his position as a pioneer of semiotics. Uexkull, in 
short, is a highly detachable theorist. It is easy to dip into his 
writings and extract certain portions. This, however, may re­
sult in an intellectual form of Umweltvergessenheit. To glimpse 
the hidden dimensions of the concept, you need to explore the 
Umwelt of Umwelt. 
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NOTES 

Introduction 

1. This energetic gradient, the metabolic source of energy for most animals 
(rare exceptions include "planimals" such as the sea slug Plakobranchus 
ocellatus with its internal chloroplasts and Convoluta roscoffensis, a sun­
bathing worm, mouthless as an adult, whose energy is provided internally 
by chloroplasts), also drives our technological fossil fuel economy. But the 
geological record shows the gradient only arose some two billion years 
ago, as a result of accumulation of oxygen (Ô ) as waste by the cyanobacte-
ria that evolved to use hydrogen (HaO) in water. The energy for this came 
not from the redox gradient but from the solar gradient, sunlight. Our 
aerobic and occasional anaerobic metabolism, which evolved in bacteria, 
represent only two of their many metabolic modes. Each mode suggests 
perception of the environment at a chemical level. 

2. Friedrich Nietzsche, "Truth and Lie in the Extra-Moral Sense," in The 
Portable Nietzsche, trans, and ed. Walter Kaufmann (New York: Penguin 
Books, 1997 [1983]), 42-46. 

3. Maurice Blanchot, "Literature and the Right to Death," in The Gaze of 
Orpheus and Other Literary Essays, ed. P. Adams Sitney, trans. Lydia 
Davis (Barrytown, NY: Station Hill Press, 1981), 46. Important for lan­
guage is the persistence of the sign, which is part of its thingly nature and 
in principle expands the realm of potential signification—think of animal 
footprints being tracked that, while not written, can be read—sometimes, 
as in the case of dinosaur prints, by paleobiologists whose interests have 
moved beyond finding a food source. 

4. Thomas D. Seeley, The Wisdom of the Hive: The Social Physiology of 
Honey Bee Colonies (Cambridge, MA: Harvard University Press, 1995). 

5. Gilles Deleuze, Spinoza: Practical Philosophy, trans. Robert Hurley (San 
Francisco: City Lights Books, 1988). Here Deleuze's gloss is worth not­
ing: Deleuze argues, if not for a master plan, for a "conceptual-affective 
continuum" (in Robert Hurley's translation), a nontranscendental plane 
which Deleuze tags the "plan d'immanence" (122). Deleuze argues that 
Uexkull, "one of the main founders of ethology"—which is "first of all the 
study . . . of the capacities for affecting and being affected . . . For example, 
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7. 
8. 
9. 
10. 
11. 
12. 

given an animal, what is this animal unaffected by... What are its nu­
triments and poisons? What does it 'take' in its world?... How do indi­
viduals enter into composition with one another in order to form a higher 
individual,... How can a being take another being into its world, but 
while preserving or respecting the other's own relations and world?"—is a 
"Spinozist when [Uexkull] describes a symphony as an immanent higher 
unity," a "plane [plan] of musical composition, a plane of Nature, insofar 
as the latter is the fullest and most intense Individual, with parts that 
vary in an infinity of ways" (125-27). The question of Umwelt blending 
applies to beings and, in philosophy, kaleidoscopically even to the appro­
priation and interpenetration of the worldviews that posit and question 
the nature of the Umwelt. 
Kalevi Kull, "Jakob Von Uexkull: An Introduction," Semiotica 134 (1/4) 
(2001): 8. 
Ibid., 12. 
John Deely, "Umwelt," Semiotica 134 (1/4) (2001): 134. 
Jakob von Uexkull, The Theory of Meaning," Semiotica 42 (1) (1982): 68. 
Ibid., 59. 
Ibid., 57-58. 

Paul de Man, Aesthetic Ideology, ed. Andrzej Warminski (Minneapolis: 
University of Minnesota Press, 1996). Hegel distinguishes between sym­
bol, which is the natural, necessary relation of one object to another, and 
sign, which links sign to its referent through an arbitrary act of signifi­
cation, the power of the mind or will. For example, de Man, discussing 
Hegel, writes, 'The thinking subject is to be kept sharply distinguished 
from the perceiving subject, in a manner that is reminiscent of (or that an­
ticipates) the distinction we have just encountered in the differentiation 
between sign and symbol. Just as the sign refuses to be in the service of 
sensory perceptions but uses them instead for its own purposes, thought, 
unlike perception, appropriates the world and literally 'subjects' it to its 
own powers" (97). (Charles Sanders Peirce, however, uses almost reverse 
terminology: calling symbol that which has an abstract relation to its ref­
erent, while reserving the term icon for something, like a picture of an 
arrow or a pointing hand on a computer, that physically resembles what 
it stands for—in this case something that points. An index for Peirce is 
something that clues us in as to the presence of an associated factor, such 
as dark shadows signaling fish in the Umwelt of a sea urchin.) 

13. Uexkull, "Theory of Meaning," 73. Uexkiill's relationship to Nazism was 
ambiguous. Although he did not embrace it, he seemed to accept it with 
ambivalent expedience. On the one hand, he had approved of limitations 
in universities for Jews, was friends with the Wagners and other families 
supportive of the Nazi regime, and had his work appropriated by student 
propaganda outlets as part of Nazi race biology. On the other hand, he de­
scribed as "crass barbarism" the purge of researchers who were more than 
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8. [Ernst Heinrich Weber (1795-1878), cofounder of modern physiology, re­
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coverer of the ophthalmoscope, early advocate of Maxwell's wave theory, 
made important observations on the nature of energy, etc. —Ed.] 
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11. [Siegmund Exner (1846-1926), professor in the Department of Physiol­
ogy, Vienna, starting in 1875. Wrote works in the field of optical physiol­
ogy and on the function of the cerebral cortex. —Ed.J 

12. [Karl Ernst von Baer (1792-1876), zoologist, founder of a modern theory 
of development which deviated from Darwinism. —Ed.] 

13. [The term used here is Vexierbilder, images which can be seen either of 
two ways. In each case, something completely different is depicted, for 
instance, two human silhouettes facing each other or, in the middle, in the 
white space between the silhouettes, the image of a goblet. —Trans.] 

14. [J. Henri Fabre (1823-1915), French insect researcher. —Ed.] 
15. [Uexkiill calls these Nachtpfauenaugen, which is a moth of the genus Sa-

turnia. The two main species are Saturnia pavonia and Saturnia pyri, 
both of which are called emperor moths (small and large, or Viennese, 
respectively) in English. C. Schiller translates Nachtpfauenauge as "eyed 
hawk moth." —Trans.] 

16. [Uexkiill's language dates his text, as does my translation. He uses the 
German word Neger, which is apt in a text of this period, and in most 
cases in older texts sounds condescending and certainly culturally biased 
without indicating outright racial or ethnic animosity. —Trans.] 

17. [Konrad Lorenz (1903—1989), zoologist and animal psychologist (i.e., ani­
mal behavior). —Ed.] 

18. [Leo Frobenius (1873-1938), ethnologist and Africa specialist. —Ed.] 

A Theory of Meaning 

1. [E.G. Sarris, a collaborator of von Uexkiill's, who occupied himself, start­
ing in 1931, particularly with the behavior and training of dogs (also with 
the training of seeing-eye dogs). —Ed.] 

2. [Werner Sombart, German sociologist (1863-1941). —Ed.] 
3. [Walter Arndt (1891-1944), zoologist and physician. Curator of the Zoo­

logical Museum in Berlin, made a widely respected film in the 1930s on 
the development of slime mold. —Ed.] 

4. [Hans Driesch (1867-1941), German philosopher and biologist, student 
and later opponent of Ernst Haeckel; joined biological experimentation 
with theoretical biology and Naturphilosophie. —Ed.] 

5. [Hans Spemann (1869—1941), zoologist, Nobel laureate for medicine, emi­
nent representative of experimental developmental research. —Ed.] 

6. [This is from Act IV, Scene II of Schiller's Wilhelm Tell. I use the transla­
tion by Theodore Martin, available in the public domain at http://www 
.gutenberg.org. —Trans.] 

7. [Arthur Stanley Eddington, English astronomer and physicist, leading 
representative of relativity theory (1882-1944). —Ed.] 

8. [German-American biologist (1859-1924). —Ed.] 
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9. [Tropism = lawlike, directed movement in plants and lower animals in 
reaction to certain stimuli. —Ed.] 

10. [Ewald Hering (1834-1918), German physiologist, worked particularly on 
the spatial sense of the eye and the perception of color. —Ed.] 

11. [W. Wunder (1898-[?]), zoologist, specialist in fish breeding and pond 
management. —Ed.] 

12. [Otto August Mangold (1891-[1962]), zoologist, student of Spemann, head 
of department in Heiligenberg (Max Planck Institute) in 1946. Work[ed] 
inter alia on embryo cells. —Ed.] 

13. [1820-1903, English philosopher, subscribed to the idea of biological de­
velopment. —Ed.] 

14. [Karl von Frisch (1886-[1982]), zoologist, important sense physiologist, 
experiments on bees and fish. —Ed.] 

15. ["Voice-leading" is the American English term for Stimmfuhrung; the 
British equivalent is "part-writing," which William Drabkin defines as 
follows: 'That aspect of counterpoint and polyphony which recognizes 
each part as an individual line (or 'voice*), not merely as an element of 
the resultant harmony; each line must therefore have a melodic shape as 
well as a rhythmic life of its own." William Drabkin, "Part-writing," Grove 
Music Online. Oxford Music Online, 31 Aug. 2009. http://www.oxfordmusic 
onhne.com/. —Trans.] 

16. [Goethe's verse is based upon Plotinus' Enneads and reflects his theory 
of vision in the Farbenlehre (Theory of Color), where it appears among 
animadversions against Isaac Newton's supposed errors and omissions 
(Goethe, Werke, Hamburger Ausgabe 13: 324-25). Goethe writes, The 
eye owes its existence to the light. The light calls forth an organ for itself 
from among undifferentiated animal ancillary organs that will become 
like it [the light], and so the eye is formed in the light for the light, so that 
the inner light encounters the outer light."—Trans.] 

17. [Uexkull uses the German word Motiv here where I translate "motif" or 
"motive." By using the same word in different contexts, which make it 
impossible to translate as the same English term, he is playing on the 
musical conceit in order to underscore the element of motivation that 
takes animal form and functioning beyond what he criticizes as merely 
mechanical and into the realm of subjectivity, ultimately of Nature as a 
subject. —Trans.] 

18. (Jean Baptiste Antoine Pierre de Monet de Lamarck (1744-1829), French 
zoologist, introduced a new system for the animal kingdom, developed the 
first theory of heredity, represented the conviction that acquired charac­
teristics could be inherited. —Ed.] 

19. [Ernst Haeckel (1834-1919), German zoologist, reformer of biology, fol­
lower of Darwin. —Ed.] 

20. [A "rocher de bronze" is an immoveable, unshakable element. Although 
in French, it is a German expression used in widely varied contexts. It is 
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attributed by Otto von Bismarck, among others, to Friedrich Wilhelm I, 
King of Prussia (d. 1740), who seems to have used the expression to refer 
to the sovereignty of the monarchy over the Junkers (Prussian landed 
nobility). (See Bismarck's speech in the Prussian Landtag, 22 January, 
1864.) —Trans.] 

21. [See the Foreword to Foray, which connects Wirken with Werkzeug and 
Merken with Uexkiill's invented term Merkzeug. —Trans.] 

22. [Hermann Braus (1868-1924), natural scientist and physician, professor 
in Heidelberg. Cofounder of developmental mechanics, author of a widely 
respected anatomy. —Ed.] 

23. [Franz Nissl (1860—1919), psychiatrist, researched pathological changes, 
particularly in ganglion cells. —Ed.] 

Afterword 

1. Jakob von Uexkull, "Darwins Verschulden," Deutsche Allgemeine Zeitung 
82/14.1(1943): 1. 

2. Ibid., 2. 
3. Florian Mildenberger, Umwelt als Vision. Leben und Werk Jakob von 

Uexkulls (1864-1944) (Stuttgart: Franz Steiner, 2007), 33. 
4. Jakob von Uexkull, Theoretical Biology, trans. D. L. Mackinnon (London: 

Kegan Paul, 1926), 322. 
5. For example, Jakob von Uexkiill, "Darwin und die englische Moral," 

Deutsche Rundschau 173 (1917): 215-^3. 
6. Jakob von Uexkull, Die Lebenslehre (Potsdam: Miiller and Kiepenheuer, 

1930), 157. 
7. Gottfried Benn, Das Hauptwerk. Vol. 4: Vermischte Schriften (Wiesbaden: 

Limes, 1980), 192-93. 
8. Helmut Lethen, Der Sound der Vdter: Gottfried Benn und seine Zeit (Ber­

lin: Rowohlt, 2006), 213-27. 
9. This was not a gratuitous association on Benn's part. Among the objec­

tions leveled at the Umwelt concept during the Third Reich was the claim 
that it was too static and thus not in line with the envisioned dynamic 
expansion of the German race. Umwelt clashes with Lebensraum in much 
the same way as Heimat does. Those rooted in their Umwelt will not be 
able to strike out east to conquer new living space (cf. Mildenberger 202). 

10. Throughout this essay I will stick to the German spelling (capitalized, and 
with the correct plural Umwelten). As Thomas Sebeok notes, the term is 
"notoriously hard to translate," though he is quick to add that "its sense is 
quite clear: It is captured, in varying degree, by such overlapping English 
terms as ecological niche, experienced world, psychological or subjective 
or significant environment, behavioral life space, ambient extension, ipse-
fact, or, expressions that I prefer, cognitive map or scheme or even mind 
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sef (Thomas Sebeok, The Sign and Its Masters, preface by John Deely 
[Lanham: University Press of America, 1989], 194). Does such a cascade 
of synonyms clarify anything? All the more reason to stick to the original 
term. 

11. For a survey of postwar "rediscoveries" of Uexkull see Mildenberger, 
Umwelt als Vision, 231-38. Malte Herwig has provided the most compre­
hensive summary of his influence on writers and artists, "The unwitting 
muse: Jakob von Uexkull's theory of Umwelt in twentieth-century litera­
ture," Semiotica 132 (2001): 553-92. The highly idiosyncratic appropria­
tion by Deleuze has recently been discussed by Greaves and Buchanan. 
(Tom Greaves, "A Silent Dance: Eco-Political Compositions after Uexkull's 
Umwelt Biology," in An [UnJLikely Alliance: Thinking Environmentfs} 
with Deleuze/Guattari, ed. Bernd Herzogenrath [Cambridge: Cambridge 
Scholars Publishing, 2008], 98-115; Brett Buchanan, Onto-Ethnologies: 
The Animal Environments of Uexkull. Heidegger, Merleau-Ponty, and De­
leuze [Albany: State University Press of New York, 2008], 151-86.) Dorion 
Sagan has already presented Uexkull's role for post-Darwinian and bi-
osemiotic research agendas; there is no need to repeat what he succinctly 
summarized. 

12. Jens Immanuel Baggesen, Poetische Werke in deutscher Sprache. Vol. II: 
Oden und Elegian, ed. Carl and August Baggesen (Leipzig: Brockhaus, 
1836), 102. 

13. Leo Spitzer, Essays in Historical Semantics (London: Russell & Russell, 
1948). 

14. Jakob von Uexkull, "Weltanschauung und Gewissen," Deutsche Rund­
schau 197 (1923): 266. 

15. Gudrun von Uexkull, Jakob von Uexkull: Seine Welt und seine Umwelt 
(Hamburg: Wegner, 1964), 134. 

16. John Alexander Williams, Turning to Nature in Germany: Hiking, Nud­
ism, and Conservation, 1900-1940 (Stanford: Stanford University Press, 
2007). 

17. Niklas Luhmann, Ecological Communication, trans. John Bednorz (Chi­
cago: University of Chicago Press, 1989). 

18. Urmas Sutrop's paraphrase "[h]ere the Umwelt appears from a distance 
as an etheric castle, as the fate-hell of a poet," is incorrect. (Urmas Sutrop, 
"Umwelt—Word and Concept: Two Hundred Years of Semantic Change," 
Semiotica 134 [2001]: 452.) Umwelt is a dative object as required by the 
verb erscheinen. The Umwelt does not appear as anything to anybody, 
instead it is the "fate-hell" of the poet that appears as an "etheric castle" 
to the Umwelt. 

19. Leif Ludwig Albertsen, "Umwelt," Zeitschrift fur deutsche Sprache 21 
(1965): 117. 

20. See Joachim Fischer, Philosophische Anthropologic: Eine Denkrichtung 
des 20. Jahrhunderts (Freiburg: Karl Alber, 2008), 520-26. 
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