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A New Opening for a Philosophy of Nature: Life and Panprotopsychism
To begin with, let me mention that the subject of my presentation is the result of the inspiring discussions I had last summer with Professor Clayton and Professor Cobb during my first visit to California and the United States. This was when I first heard the term “Panprotopsychism”. I hope, I understood their explanations right. Of course misunderstandings and errors are entirely my responsibility. 


I was glad to accept the invitation of the Center for Process Studies to talk about this new form of natural philosophy of the living. As a convinced process-philosopher with experience in researching the relevance of Whiteheadian metaphysics for biology I have a natural sympathy for the idea of panprotopsychism. On the other hand the topic allowed me to pursue a subject new to me as well as to the research community. At present you will find less than a handful of articles with the words “panprotopsychism” or “protopanpsychism” in their titles. Therefore I will try to present a few central ideas of this approach emphasizing its biological relevance. 

First I would like to present the structure of my talk. 

I. About Panprotopsychism

Panprotopsychism or Protopanpsychism is a special form of Panpsychism. According to Panpsychism mental activities have a fundamental causal relevance on all levels of the universe because they inhabit every physical entity in some way. Thus there is an inner or experiential side of existence not only in humans and animals, but in plants and all organisms as well, and even in lifeless objects such as molecules, atoms and elementary particles. It is not surprising that this ancient idea has been interpreted in many various ways. But in any case panpsychism should not be taken to ascribe consciousness to inorganic objects, unicellular organisms, plants and lower animals. Mental activities refer to something; for example they are perceptions of heat. But only highly developed organisms react to certain facts and know at the same time that they do it. Only in very rare cases they can be likened to human intentionality and awareness.  

Philosophical panpsychists have influenced Western philosophy of nature from very early on. Panpsychistic ideas are running through the writings of the pre-Socratics, of Plato and Aristotle, and of the stoic philosophers. Giordano Bruno, Tommaso Campanella, and later Spinoza and Leibniz may be mentioned as modern panpsychists. Among the 19th century's German representatives we may count the philosophers Friedrich Joseph Schelling, Theodor Fechner, and Hermann Lotze, as well as the great biologist and principal promoter of Darwinism in Germany, Ernst Häckel. Friedrich Nietzsche also assumed a continuum of psychic complexity, at whose lower end we find inorganic processes he called “Wille zur Macht Prozesse – will to power processes”. Various forms of panpsychism have been proposed by philosophers and scientists throughout the 20th century. Conrad Waddington argues that the continuity of the psychic reaches down into inorganic matter. Sewall Wright is another biologist close to panpsychistic ideas. The late works of William James exhibit strong panpsychistic influences in the style of Henri Bergson. As the 20th centuryʼs most important follower and reconstructor of panpsychism we must of course count Alfred North Whitehead. Whiteheadʼs influence extends among others to Hans Jonas and Charles Hartsthorne, his most important pupil. Among more recent researchers associated with panpsychism one should mention David Ray Griffin, Gregg Rosenberg, David Skrbina, and Timothy Sprigge. 

The recent renaissance of panpsychism among philosophers of mind is due mainly to the work of David Chalmers. His main concern is with the question whether consciousness should be counted as a fundamental basis of even inorganic reality. In my presentation I will not make reference to this type of panpsychism. Instead, I shall sketch a variety relevant to modern biophilosophy. 

Just like the notion of panpsychism, “panprotopsychism” can be understood in different ways, depending on the interpretation of its elements “pan”, “proto”, and “psychism”. Let me first describe my understanding of the three terms. 

In my interpretation the term “psychism” implies the existence and causal relevance of mental acts, but not a “soul” in the traditional metaphysical sense. Mental acts cannot be completely reduced to physico-chemical forces and their causal interrelation. The term “psychism” introduces a fundamentally different causality into bio-philosophy. This may be adressed as “teleological” or “final” causality. In the context of this causality physical or spatio-temporally manifest events may be understood as effects of certain strivings.  

But the term “psychism” implies more than the existence of experiential acts. The individual mental acts in the life of an organism do not just appear successively, they emerge coherently out of earlier mental acts. Thus there is a causal continuity of the individual experiences. In very highly developed organisms this continuity of protopsychic causality attains the form of conscious memory. 

In my interpretation the first element of the term “panprotopsychism”, the “pan”, refers not to all natural entities, but exclusively to living organisms. The simplest among these are the bacteria, the highest developed are the higher mammals. It is of course possible to extend the idea of panprotopsychism further onto lifeless entities, such as micro-physical objects, but here I should prefer to speak of “panexperientialism”, a term often used to describe Whiteheadʼs philosophy of nature. Today I will not talk of Whiteheadian panexperientialism.

 Of course, the question arises what exactly are living organisms? This is a difficult issue, escaping the scope of the present lecture. Let us therefore rely on our intuitive understanding of aliveness. I hope we can agree, that the smallest known organisms are the bacteria and the biggest are the giant redwood trees, but not whole ecosystems or even the whole earth, as some followers of the Gaia-theory think. The well known pioneer of bio-systemic research, Stuart Kauffman, has offered a useful scientific description of organism introducing the term “autonomous agent”: 

“I will call a system than can act on its own behalf in an environment an autonomous agent. All free living cells and organisms are autonomous agents. [...] So my question becomes [...] What must a physical system be to be an autonomous agent? [...] I believe an autonomous agent must be a physical system capable of self-reproduction and also capable of performing at least one thermodynamic work cycle” (Kauffman 2002, 128). 

The central idea of this definition is the notion of a self-constraining natural process. 


The second element of the term “panprotopsychism”, the “proto”, can be read in a logical or in a temporal sense. The logical use stresses the simplicity of the psychic acts and allows two versions of panprotopsychism. 1) The strong version, which I support, refers to all organisms of the present. In addition to animals, it includes plants, fungi, simple multi-celled organisms, and single-celled organisms, of which bacteria may be counted as the simplest.  But panprotopsychism can also mean the single cells of a multi-cellular organism; these having their own experiences, occurring within this organism. 2) The weak version of panprotopsychism confines itself to organisms with nervous systems. Protopsychic mental acts would be ascribed to birds, reptiles, fishes, insects and simpler multi-cellular organisms endowed with nervous activity. This version of panprotopsychism would not ascribe  psychism, to plants, fungi, and single-celled organisms. 

The temporal interpretation of “proto” also allows for two versions of panprotopsychism. The strong version posits the existence of mental acts with the earliest organisms in evolution: the first bacteria. This would imply the decisive causal relevance of experiential acts from the first incipience of life.  

After these preliminaries I would like to say something about protopsychic final or teleological causality. It takes place entirely within the realm of unconscious experiencing. With “experiencing” I mean a very specific form of making distinctions. It is a perception of reality rich in contrasts, an apprehension of reality which stresses some of its aspects, while effacing others. I suggest that both stressing and effacement constitute acts of experience. In order to explain the importance of these acts of experience, let me use the German word “Erleben”, corresponding to the Greek word “bioma” (βίωμα). Both “bioma” and “Erleben” have linguistic roots referring to life (Greek “bios”, German “Leben”) – thus they mean a kind of experiencing focused on aliveness rather than cognition. I will speak of “biomatic acts” or “acts of Erleben” in this context. “Bioma” and “Erleben” refer to how it feels to have a concrete experience: they refer to the inner side of experience. “Erleben” points to the unity of reality and life, where the subject is fulfilled with the immediate experience of reality, but without any self-reflection. This immediacy of experience does not mean that it happens without the sense organs. What it says rather, is that the content of experience is elementary and cannot therefore be analyzed by referring to simpler generic terms. 


I have two main reasons for referring to protopsychic experience with “bioma” and “Erleben”: 1. Both address organisms as subjects rather than objects of “natural selection” or bio-scientific research. With these terms modern bio-philosophy could manage to attribute an inwardness of experience to every living organism. Here we have a starting point for a definition of organism, although admittedly not a scientific one: from the perspective of panprotopsychism an organism is an entity with unitary experience. Thus entities which emerge out of many organisms, such as biotopes or insect states, are societies of organisms, but not new organismic individuals. 2. The terms “bioma” and “Erleben” imply the non-separation of subject and object typical for very simple mental acts. 

II. Reasons for taking Panprotopsychism seriously
We cannot prove Panprotopsychism because we are not able to experience immediately the experiences of living beings. But there are at least two reasons for seriously considering this hypothesis: 1) Although we cannot feel the feelings of our fellow men, we do not doubt that they do feel, because our own life is full of experiences of our environment and bodies. Like Friedrich Nietzsche, Conrad Waddington und Sewall Wright we should address the question whether it is reasonable to assume a continuum of psychical complexity containing all organisms with nervous systems, if not plants, single celled organisms and lifeless matter. This would suit at least a weak version of panprotopsychism. 2) One very important reason for many philosophers to think panpsychistically was and still is the non-accountability of mental properties from physical properties. Hence their assumption of protomental activities in all matter. An analogous reason moves me to favor panprotopsychism: Although not a vitalist, I claim, against the mainstream of modern biology, that blind deterministic physico-chemical forces cannot account for essential organismic processes like metabolism, embryonic development, and behavior, without simplifying them unrealistically. Neither systemsbiology nor biophysics have been able to persuade critical biologists that living beings can be principally reduced to pure efficient causality. At present very extensive simulations of whole cells are being developed but these are very abstract and far from being models of real cells. Their main weakness is that they contain a large number of parameters (and other conditions) which are not conditioned by the simulated dynamics. Hence these simulations do not depict real self-organization because these parameters represent variables which a real organism controls autonomously. Biosciences should not exclude the existence of proto-psychic causality before having shown that living beings are nothing more than dynamical physicochemical systems by simulating persuasively their self-regulation. I addressed this subject in my last presentation in Claremont almost one year ago and I will not discuss it further now. 

Finally let me present a quotation from Stuart Kauffman and Philip Clayton which claims the non-computability of even the simplest organisms with the means of current science: 
“Notice that what is needed for comprehending minimal autonomous agents is a theory of the organism-level organization of biochemical and other processes. Unfortunately, no adequate theory of the organization of such processes currently exists in the scientific or philosophical literature, even in outline. And yet a reproducing cell does it. Had we an adequate theory of how organismic processes self-organize, we would be able to conclude something more interesting about the ontological emergence of minimal autonomous agents than the bald fact that it occurs” (Kauffman, Clayton 2006, 511).
To sum up: The principal limitations of current biosystemism move me to support the strong version of panprotopsychism.
III. On evolutionary panprotopsychism – the immense power of beauty and little purposes
As everything else in biology the idea of protopsychic activity must be connected with evolution. 

As is well known in The Origin of Species Darwin used breeding as a model for natural selection. In breeding all decisions concerning the mating of living beings and their environment are made by one human subject, the breeder, according to his own needs (Origin, 46/dt. 58). Of course, Darwin used breeding only metaphorically and not as a depiction of nature (Origin, 67/dt. 81). 

In my opinion, Darwin used a mono-subjective metaphor in order to describe a process which he considered to be multi-subjective. Neo-Darwinism rejects subjectivity or rather teleology if the usage of these notions is not limited to methodology but extended to ontology as well. On the other hand Darwin seems to generally accept multi-subjectivity or rather multi-teleology. This becomes clear in the great book The Descent of Man first published in 1870. Here he established the notion of “sexual selection” as an autonomous factor of evolution in addition to natural selection. Sexual selection characteristically (quote) „depends on the will, desire, and choice of either sex“ (Descent 269, dt. 296). Through emphasizing the selection of partners by the criterion of beauty, Darwin points out the great role of aesthetic experience in human evolution (chapter 19 and 20). According to Darwin the aesthetic criterion applies for most animals as well – I refer to this when talking about “multi-subjectivity”: 
“[T]he females are the selecters, and accept only those males which excite or charm them most” (Descent 622, dt. 675f.; Hervorhebungen von S.K.). 

 It is very important for evolutionary panprotopsychism that Darwin does not confine sexual selection to mammals. For example he titles a paragraph of The Descent of Man “Mental qualities of birds, and their taste for the beautiful” (Descent 425, dt. 461). Concerning birdsong he draws the conclusion that it does not serve only as a call to the female but also as a charm (ibid. 383, 382-389/dt. 415, 415-423). Plumage decorations too are results of sexual selections for they “apparently serve to excite, attract, or fascinate the females” (ibid. 408/dt. 443), since “these appreciate the beauty of their suitors” (ibid. 428/dt. 464). The beauty of male birds is so important that their plumage could hinder them in flying or running (ibid. 417/dt. 452), which means that they put up even with considerable disadvantages in natural selection. Sexual selection – and thus beauty and above all the sense of beauty – are an autonomous factor in evolution. Darwin justifies this position with an enormous amount of examples from the life of amphibians, reptilians, fishes, insects and crustaceans (like crayfishes, lobsters, crabs). He concludes that butterflies have “sufficient mental capacity to admire bright colours” (ibid 329/dt. 358), that the horns of male beetles “have been acquired as ornaments” (ibid. 309/dt. 336) and not for battles, and that in some species of bees “the more beautiful males appear to have been selected by the females; and in other the more beautiful females by the males” (ibid. 304/dt. 332). 

In this way the positive selection of high-valued aesthetic properties can be enhanced in higher and lower animal species. Sexual selection produces descendants with both more beauty and at the same time higher regard for beauty since both properties are hereditable. Consequently Darwin can be connected with the weak version of panprotopsychism which ascribes mentality at least to lower animals. 

His theory allows however to hypothesize that also in the evolution of plants criteria of beauty are also very important since many hundreds of millions of years. The blaze of color and the enormous diversity of scent and taste of many plants serve as lure of insects and birds, which are susceptible to them. This has had a certain positive feedback on the evolution of these animals. 

Of course, most neo-darwinian geneticists and ethologists would immediately object that the aesthetic preferences of animals and humans are genetically conditioned. This way they leave out the fact of biomatic experience so familiar to us, human beings. Even more, they degrade a factor which obviously is at work in most animal species to an epiphenomenon; but, as Professor Clayton says in his book Mind and Emergence, “[e]piphenomenalism makes no evolutionary sense” (101/dt. 116). 
More than a hundred years after Darwinʼs death the evolution-theorist Lynn Margulis and the scientific author Dorion Sagan argue in their book What is Life? that even microbiological organisms are sentient – or rather in my terms: that they perform biomatic acts. 
“Microbes sense and avoid heat, move toward or away from light. […] That bacteria are simply machines, with no sensation or consciousness, seems no more likely than Descartesʼ claim that dogs suffer no pain. That bacteria sense and act, but with no feeling is possible – but ultimately solipsistic. […] Cells, alive, probably do feel. […] At even the most primordial level living seems to entail sensation, choosing, mind” (What is Life? 180/dt. 180, italics von S.K.). 
To this idea of the primordial mentality of microbes corresponds the notion of “little purposes” which Margulis and Sagan have borrowed from the British author and artist Samuel Butler. Butler presented “sentient life as making numberless tiny decisions – and thus responsible in part for its own evolution” (What is Life? 183/dt. 183). I quote Margulis and Sagan further:
“No photosynthetic bacterium decided one day to become a willow tree. Amoeba proteus does not today set out to make itself into a mouse; it knows only that the swimming Tetrahymena it relentlessly pursues is tasty. Amoeba-knowledge at this level of sensing and moving generates a million little such willful acts. These are sufficient for evolution to work its wonders. Lifeʼs purposes are grandiose only in the aggregate, and in retrospect. Up close and confined in time they are ordinary. Nonetheless, no organic being is a billiard ball, acted upon only by external forces. All are sentient, possessing the internal teleology of the autopoietic imperative” (What is Life?, 184/dt. 184, italics from S.K.). 

“This was the view that Samuel Butler attempted to resuscitate – that life itself was godlike. There was no grand design, but millions of little purposes, each associated with a cell or organism in its habitat” (What is Life? 188/dt. 188, italics from S.K.).
Please note that all examples from Darwinʼs The Descent of Man, quoted above, concern these “little purposes”. Notwithstanding, Margulis and Sagan go further and argue for the strong version of panprotopsychism.
IV. 
Can Psychism emerge out of Protopsychism? 
The arising of advanced psychical activity is certainly connected with the fusion of protopsychic unicellular microbes into multi-cellular organisms in evolution. This brings up the topic of emergence. Panpsychism and emergentism are often considered to be antagonistic notions. We may speak of emergence when a structure shows properties which neither belong to its elements, nor are they simple additions of properties of these elements: for example, single neurons do not exhibit conscious self-reflection. A typical example of emergence is the origin of social facts from the interactions of many humans. But in this case no super-ordinate subject emerges; the single humans remain the only experiencing subjects. Maybe the biggest problem of panprotopsychism is: How can many interacting psychical entities, for example neurons, generate a single psychical entity, like the nervous system, whose experiences are indivisible unities? This is the major metaphysical statement of the indivisibility of the soul which Plato already recognized. 

Alfred North Whiteheadʼs process-philosophy can help to overcome this problem, I think. His natural philosophy has three cornerstones: 1) The fundamental entities of the universe are processes, and not substances: They do not persist endlessly but come into being and perish. 2) Every process – from the actualization of an electron in a detector to the formation of a human thought – has a subjective (or rather psychical) and an objective side manifesting itself physically. 3) Every process arises out of the capturing of earlier processes whose objective sides are still present in space-time but just about to disappear. Concerning the human and animal stream of consciousness this means that both its objective-material side in the brain and its subjective-psychical side do not exist uninterruptedly (as Fig. 2 suggests) but come into being over and over anew (Fig. 1). According to Whitehead every soul – whether human, animal or cellular – is a very fast succession of biomatic acts: a high-frequent vibration of experience (Erleben). The problem how billions of protopsychic neurons suddenly miraculously fuse into the psychical unity of consciousness does not arise. Because of being very short-lived the captured processes exist only at the very beginning of the process, which emerges out of them – they do not “haunt” its life (which is also very short-lived). More complex biomatic acts come into being not as a mere collections of distinct experiences. 
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Fig. 1: 
Some protopsychic neuronal processes of the brain become integrated into a succession of psychic processes.
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Whitehead would never say that a psychical substance emerges out of many other psychical substances, as Figure 2 suggests, but that a single succession of complex biomatic acts emerges out of many parallel successions of simpler biomatic acts (Fig. 1). So, the emerging process does not inherit the subjective immediacy of its perished predecessors but only their objective spatiotemporal data. However, the latter can represent meanings of past subjects – but only mediated, that is to say deprived of the immediacy of experiencing. 

The most significant element of the subjective side of a process which takes place in a living being, and is complex enough, is the creation of a purpose by this process itself. For Whiteheadians the life of an organism is not ruled by one great purpose, which passes through all processes, but a succession of a huge number of “little purposes”, as Margulis and Sagan say (What is Life?, 182).
The fusion of many to one is the most essential point of Whiteheadʼs metaphysics and also a genuine emergentistic one. This is why the famous Whiteheadian scholar Dorothy Emmet called the philosophy of her teacher emergentistic panpsychism.
Summary
Panprotopsychism is a special form of panpsychism and can be understood in very different ways, depending on the interpretation of its terms “psychism”, “pan”, and “proto”. 

There are at least two versions of biological panprotopsychism: The weak version, which ascribes psychical activity only to organisms endowed with not primitive nervous systems, and the strong version which attributes psychical activity, and through it real teleology, to all living beings. According to both versions mental acts have causal influence on material events taking place in the organism.


The words “bioma” and “Erleben”, borrowed from Greek and German, are sufficient to express the specific nature of protopsychic forms of experience: They point to the unity of reality and life and refer to the inner side of experience.


The main reason for supporting the strong version of panprotopsychism is, in my opinion, the principal inability of current systems-theories to compute even the simplest organism in a satisfactory way; that means without controlling from outside important organismic variables.  

In Darwinʼs works, especially in The Descent of Man, we can find a huge number of examples supporting Panprotopsychism, even though the weak version. Lynn Margulis, who is very experienced in the field of microbiological research, seems to support the strong version. 

Finally, I tried to show how the process-philosophy of Whitehead allows to extend the notion of emergence to the spontaneous birth of a single complex subject out of a big number of simpler subjects without excluding from our theories the relevance of the objective or rather material side of psychic activity.  
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