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It used to be said that engineers either think in terms of ‘state spaces’

or they don’t. Those who do make aeroplanes fly and those who don’t,

sell them. In The Continuity of Mind psychologist Michael Spivey

argues that some such division now applies to those who attempt to

understand mind and brain. Either they embrace state spaces to study

the structure of mind or they remain bereft of an analytic understand-

ing of their subject.

So what is state space and why does it suggest that there is some-

thing continuous about the mind? The words ‘mental state’ appear

often enough in psychological literature and folk psychology. It gets

assumed that a particular ‘thought’ is an experienced state as produced

by a state of the machinery of the brain (for example, the collection of

firing rates of neurons or the distribution of secretion of neuro-

transmitters in the brain). For Spivey, such states of mind, clearly

packaged in time as thoughts, do not exist. The machinery of the brain

just never stands still for long enough for an identifiable experience to

emerge. We may also be misled in thinking of pure states of mind

(such as the memory of that great sunset last night) because cognitive

scientists use the computer metaphor as a model of the relationship of

mind to body (as software to hardware). Computers jerk from state to

state as controlled by a master clock. So at any point in time the com-

puter can be said to be in a briefly unchanging state both in term of its

hardware and its singular point in the execution of a program.
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While nowadays this computer model of mind is pretty well dead

(simply due to the non-programmed emergent properties of the brain),

Spivey adds another twist to the killing process: there are no singular

states due to the continuously changing billions of parameters. Like

the flow of particles of lava down the side of a volcano, there is not

much point in looking for step-by-step processes, continuous analysis

is needed. The unsynchronised nature of the brain does not sustain the

notion of pure states of mind: whatever mind is, it has the nature of a

continuous flow rather than a sequence of beautifully formed states.

As an aside, did William James not make this point with the stream of

consciousness? Strangely, James does not feature in this book — but

he was not mathematically inclined, whereas Spivey is.

To unpack what Spivey suggests, we do need to understand some of

the state space analyses of dynamical systems of aeroplane designers.

Taking just the neurons in the brain - all 11 billion of them - and for-

getting the little problem of how these contribute to conscious experi-

ence (a question Spivey accepts but does not address), we think of

each of these as having their own state of firing or intensity of firing.

In technical terms the neurons are the state variables of the brain and

(maybe indirectly) of the mind as the movement of the lava particles

are the state variables of the lava flow. Let’s take a toy problem: a sys-

tem of only three neurons that can fire at a rate of anything between 0

and 10 (arbitrary units). We can visualise a 3-axis plot, one for the fir-

ing rate of each neuron. Then whatever is the instantaneous rate of

each, the state of the system can be plotted as a single point on this 3-D

graph. As the rate of the neurons changes, the point will move about in

this space. The space is a state space and the route taken by the point is

a state trajectory. One cannot visualise a plot for the brain with its bil-

lions of neurons, but the principles are the same. The total instanta-

neous firing of all the neurons is a point in a space with a vast number

of dimensions (unimaginable by ordinary mortals who would want to

visualise it, but never a problem for mathematicians who treat the

space as being abstract with no need to visualise it). Clearly in this

space there are state trajectories, that is, signatures of brain activity.

To translate this into mental experience requires the same argu-

ments as used by those who refer to a ‘mental state’ as both experi-

enced thought and its brain machinery support. Often, in dynamic

explanations, a ‘concept’ like the memory of Mother’s face is an

attractor in the state space. That is, state spaces can have areas which

are entered and not exited until a distractor input occurs and some

other attractor is entered. In Spivey’s scheme, state trajectories do not

hop randomly from attractor to attractor but are continuously
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controlled by input. Instead of attractors he has trajectories going

through funnels. So the morning thought to have breakfast, catch a bus

and get to work would, for Spivey, be a trajectory through breakfast,

bus and work funnels rather than being trapped in attractors related to

the same meanings. Both attractors and funnels are a result of physical

neuron plasticity that stores experience.

While the bulk of the book is aimed at persuading the reader to

think in terms of continuous mental state trajectories, the philosophi-

cal consequences are considerable. For example, Fodor-like ‘modu-

larity of mind’ is not favoured, as trajectories are continuously

wafting in and out of a succession of meanings funnels for the individ-

ual. Also, free will is out as trajectories cannot avoid being influenced

by the funnels in state space. This may seem like freedom because the

state structure of funnels and their effects are not part of one’s con-

sciousness: only the trajectories are. Trajectories can explore alterna-

tives so that it is possible to experience and verbalise a trajectory as ‘if

I do A, X will follow’ where X might have some unwanted connota-

tion. Another part of the trajectory might lead to ‘if I do B, Y will fol-

low’. Say that Y is a better outcome then the organism might take the

better action B. The astute reader will have rightly anticipated that

Spivey has state space models for ‘better’ and ‘unwanted’ to clinch the

argument against free will. This is not as theologically traumatic as it

sounds — more a case of mathematical ‘non-determinism’ where

trajectories can represent that both A or B are allowed within some

specific state structure.

In many ways this book is an initial shot across the bows of many

cognitive scientists to alert them that the language of state trajectories

might become a lingua franca in brain and mind studies. It has been

this for engineers in the last 50 years with much benefit. So it is as an

engineer that I have a slight technical quibble with the ‘continuity’

part of Spivey’s argument. State trajectories need not be continuous.

They can have jumps (sometimes, mathematically called catastro-

phes) when the state variables have non-smooth characteristics. And

neurons surely fall into this class, possibly explaining the ‘Aha’

phenomenon. But no matter! All in all I feel that the book should be

widely read among mind scientists bringing forward the day that the

mind can be spoken of in a unified way.
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Imants Barušs
Science as a Spiritual Practice

Exeter, UK; Charlottesville, VA: Imprint Academic. 2007. 148 pp.
£14.95/$29.90. ISBN 978 184540 0743 (pbk)

Reviewed by Allan Combs

California Institute of Integral Studies

Imants Barušs is one of few scholars of spirituality who writes from an

unadorned personal integrity and a relentless questioning intelli-

gence. Here he breaks new ground exploring two of the most

profound achievements of Western Civilization, science and mathe-

matics, not as destructive to the spiritual life but as actual vehicles for

spiritual transformation. Along the way he introduces the little-known

but perhaps most original and important of American mystics,

Franklin Merrell-Wolff, who in his own life elevated mathematics to a

form of yoga.

For Barušs this is a personal work, often reading more like a private

journal than an academic text. He approaches his topic with an honest

simplicity that most of us lost somewhere along our way to becoming

‘sophisticated.’ Speaking in a jargon free and unassuming voice, he

treats his subject matter as a braid joining the factual and prosaic to the

abstract and spiritual. In doing so he explores two major themes and

the relationship between them. The first is that of authentic science

and the second is how such science can become a spiritual practice.

An examination of authentic science is old hat for Barušs, who

covered much of this ground in his 1996 book, Authentic Knowing:

The Convergence of Science and Spiritual Aspiration. There, as in this

book, he takes pains to dismiss the scientistic materialism that charac-

terizes so much mainstream brain science and psychology, both of

which are ironically out of synch with the realities of modern physics.

His arguments and examples, many from the field of parapsychology,

are unquestionably compelling for those willing to consider them seri-

ously. Moreover, as Barušs succinctly notes, a single counterexample

is sufficient to disprove an entire theoretical structure - and there are

many well documented counterexamples to reductive materialism in

this book. I will not repeat Barušs’ arguments here, as they are good

reading but old wine.

From there Barušs proceeds to an informal examination of inner

knowledge and especially the question of its ability to communicate

larger spiritual realities. Along the way he eases into the question of

whether truly transcendent experience, and with it transcendent

knowledge, is possible through an inner intuitive horizon. In this
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section of the book he reviews topics ranging from ordinary intuition

to dreaming to altered states of consciousness, considering each in

terms of its potential to communicate alternative realms of

knowledge.

Barušs hits his stride when he moves on to consider the possibility

of transcendent knowledge being accessible through the practice of

science and especially mathematics. He notes that authentic scientific

work, like true spiritual practice, requires selfless passion as well as a

willingness to travel beyond the boundaries of habit and convention.

Each carry the practitioner beyond the boundaries of the material

world into abstracted realities that appear to represent higher truths.

This way of thinking is classically Western, beginning with Pythag-

oras, illustrated nowhere better than by Plato’s realm of Ideals and the

latter’s observation that God is a geometer. In line with this, Barušs is

at his best when discussing mathematics in the context of spiritual

realities. He observes, for instance, that:

Theoretical concepts, such as mathematical constructions, are so
abstract that there is nothing left for the senses at which to grasp. Hence
they are close to the types of knowledge that exists in transcendent
states of consciousness (p. 107).

Barušs’most compelling model for this approach to spirituality is found

in the person of American mathematician and mystic Franklin

Merrell-Wolff. Wolff graduated from Stanford University in 1911 with

a degree in mathematics and minors in philosophy and psychology.

Subsequently he studied philosophy for a year at Harvard during which

time he became convinced of the reality of transcendent states of con-

sciousness. He returned to Stanford to teach mathematics but soon left

academia to pursue the firsthand knowledge of transcendent states. He

achieved his goal in 1936 at age 49 when he experienced a radical alter-

ation of consciousness that remained with him to varying degrees until

his death in 1985. Wolff informally recounts the story of his spiritual

work and experiential transformation in the book, Pathways through to

Space (1973a) and in the more formal work, The Philosophy of Con-

sciousness Without an Object (1973b). Barušs has studied these care-

fully along with unpublished works and personal letters written by

Wolff, to which he had access through the Wolff family.

For many readers Barušs’ treatment of Merrell-Wolff’s life and

work may well be the most interesting aspect of this book. Though

Merrell-Wolff has been the object of a modest amount of previous

scholarship (e.g. Leonard, 1999), he remains relatively unknown.

Interestingly, he was deeply influenced by the writings of Shankara,
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and hence Advaita Vedanta. But both his thinking and his spiritual

practice moved in the direction of an abstract truth that lies beyond the

physical world, a truth intimately approached through certain forms of

abstract mathematics. Indeed, Barušs’ is himself a mathematician who

clearly empathizes deeply with Merrell-Wolff’s notion that the cogni-

tive mode of advanced abstract mathematical thought can actually

approach the experiential mode of transcendent reality.

This short book is an easy read, though it deserves to be taken seri-

ously. It is recommended for public and private libraries, and to any

person seriously interested in both spirituality and science.
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Reviewed by Jonathan Balcombe

Physicians Committee for Responsible Medicine

These are exciting times for ethologists. Forty years ago, scientists

would have risked opprobrium and ridicule for merely suggesting that

animals have minds and feelings. Today, scarcely a week passes with-

out some new revelation emerging from the scientific literature.

Recent examples include: mouse empathy, starling grammar, weaver-

bird orgasms, chimpanzee manufacture and use of deadly weapons,

mafia cowbirds, translating nuthatches, theft-averse scrub jays,

iguana gourmands, and mouse troubadours.

Marc Bekoff is one of the leading figures in this revolution. And he

doesn’t mince words. ‘It’s bad biology to argue against the existence

of animal emotions,’ he says in the preface (p. xviii) to this bold and

highly readable book. Bekoff began his career when the old guard still

held sway. An early epiphany — when faced with killing a cat for his

research — set him on a new path, and his prodigious output (175

papers, 15 books and countless lay-articles) is clearly fuelled by an
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infectious enthusiasm for his chosen field, and a desire to correct

science’s haughty prejudices toward other animals.

Bekoff is impatient with science’s traditional conservatism, where

Occam’s razor has been used to hack away too much of what makes

animals complete — notably their minds, their emotions, and their

experiences. Instead of asking something like ‘Are animals con-

scious?’, Bekoff says of course they are and asks ‘In what ways are

animals conscious?’ He leans more towards ethology tradition in pre-

ferring the study of animals in non-captive states. Because behaviour

is so integral to what makes a tiger a tiger, for example, then a caged

tiger with little opportunity to express tiger behaviour is really only a

shadow of her species.

Bekoff provides many examples of animals behaving at odds with

the prototypical portrayals served up in nature documentaries and

hunting journals. He reminds us that animals are not locked into their

‘predator-prey’ evolutionary heritages. A rat snake, for example,

befriends a dwarf hamster at Tokyo’s Mutsugoro Okoku Zoo. Ever the

activist, Bekoff hopefully asks: ‘If a snake and a hamster can become

friends, then why not humans and other animals?’

This book provides many anecdotes, which are important in the

study of animal emotions: ‘… cognitive ethology relies on anecdotes,

analogy, and anthropomorphism to reach its conclusions’ (pp. 112–

13). And it relies on relevant contexts: ‘How do we know a baboon

was angry? Well, he was eating, someone took his food, he screeched

and chased the other baboon, and then took his food back. How do we

know a young red fox misses his mother? He squeals, searches for her,

and when the two are reunited he snuggles her closely, closes his eyes,

and quietly falls asleep’ (p. 121). ‘When it comes to the emotional

lives of animals, science is just trying to catch up to what people expe-

rience every day’ (p. 117).

But this is not to suggest that the entire field’s credibility rests on

anecdotes. They are bolstered by legions of carefully-designed etho-

logical studies (many originally inspired by anecdotal observations),

by comparative brain imaging studies, and by animals’ self-reporting

abilities, most notably with great apes and parrots.

One of the studies described here defies claims that language is the

seat of consciousness. Pre-linguistic human infants as young as eigh-

teen months will only help retrieve a lost object when they believe that

a person needs the object to complete a task. Young chimpanzees will

also do this. These findings underscore the communicative power of

posture, context and emotions — all grist for natural selection’s mill,

and none of which require a human brand of language. One of the
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beauties of consciousness is that it allows us to reflect on others’ expe-

rience of the world. And so it is a failure in our high cognition when

we allow ourselves to think that other animals are not conscious.

Bekoff devotes a chapter to one of his empirical specialties, ‘wild

justice’, and provides numerous examples of animals showing coop-

eration, restraint, empathy, consideration for others, and forgiveness.

This work flies in the face of traditionalist notions of ‘nature red in

tooth and claw’ and supports growing evidence that, at least for more

social species, the most cooperative individuals most often ‘win’ the

evolutionary race.

Bekoff rightly assails — as I have done elsewhere (Balcombe,

2006) — the false dichotomy between ultimate, evolutionary contexts

and proximate, experiential ones for interpreting animal behaviour.

For example: ‘Siblicide is obviously driven by the competition to sur-

vive, but that makes it no less emotional for the combatants’ (p. 79).

He is also understandably indignant with science-speak, which still

transforms feeling animals into sterile objects, and which fails — as

one bumper-sticker reads — to ‘Eschew obfuscation!’

There are just two photographs in this book. The first is of Jasper,

an Asiatic moon bear in a rusty crush cage scarcely larger than his

body, where he was imprisoned for fifteen years on a Chinese bear bile

farm. The second is Jasper, rehabilitated and looking healthy and

happy in an outdoor compound for rescued bears. Jasper’s suffering is

emblematic of the fate of so many animals today, and his liberation

from such abject conditions symbolizes the broader fate of animals

that Bekoff works toward: emancipation and respect.

Bekoff is not immune to the occasional temptation to over-interpret.

‘Fooling behavior’ is suggested by a correspondent to account for two

playing dogs suddenly stopping to look off and move towards a dis-

tant sound, causing a third dog who had interrupted their play to run

off following their line of sight. Perhaps, but maybe all three dogs

were genuinely interested in the sound, and the third dog simply had

less reason for staying.

I also didn’t follow Bekoff’s assertion that ‘sentience isn’t the

central reason to better care for animals … Well being centers on what

animals feel, not what they know’ (p. 134, emphasis Bekoff’s). Surely,

sentience is what animals feel, and not what they know, and this is

what should inform our moral relationship to them — as it does our

own kind. It is clear from the rest of this book that Bekoff shares this

view, but this passage needs editing.

A numerical error occurs with reference to the astonishing human

consumption of animals for food, which amounts to about 26.8 billion
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animals killed in the United States. These are 1998 figures, and I

believe they include fishes — as they should since fishes are clearly and

demonstrably sentient. The number is distilled to 8.5 animals killed per

second when the correct calculation is actually 850 animals killed per

second. Either way, the toll is staggering, and reason enough to go vege-

tarian, which Bekoff reports having become for ethical reasons.

Bekoff’s thesis might be summed up as: humans haven’t cornered

the market on emotions; animals feel too, and we have an enormous

responsibility to treat them with respect, appreciation, compassion,

and love. It is worth noting that American neuroscientists Jeff

Burgdorf and Jaak Panksepp (2007) have argued that some animals

may be more affective than humans. It’s a sobering thought given our

current relations with animals. For Bekoff, the animals found their

senses ages ago, and it’s time we came to ours.
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Raymond Martin and John Barresi’s latest collaborative effort,

following the success of their earlier book, Naturalization of the Soul:

Self and Personal Identity in the Eighteenth Century (Routledge,

2000), has an immensely broad sweep, both chronologically and

intellectually. Its story begins with ancient Greece and ends in the

twenty-first century and it deals with religious, philosophical, and

scientific conceptions of soul and self throughout those two and a half

thousand years. In this respect, it differs enormously in scope from the

earlier book. But it differs in another important way as well. The

earlier book was written for an expert readership, whereas this one is

designed to have much broader appeal. That is not to say that it isn’t

scholarly, just that it wears its scholarship much more lightly. As a

source-book on its subject it is first-rate, since even experts in the area

are unlikely to be as well acquainted as the authors are with the history
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of notions of soul and self in all of the eras, literatures, and disciplines

with which they deal. Although the book focuses on broadly Western

versions of these notions and thus doesn’t venture, for instance, into

Buddhist conceptions of the self, it is still extraordinarily extensive in

its range. For example, the mediaeval period is very well represented,

closing what will be a gap in the knowledge of many of the book’s

potential readers.

The book begins with the pre-Socratic philosophers, moves rapidly

on to the thought of Plato and Aristotle, then to the Stoics,

Epicureanism, Neoplatonism, early Judaism and Christianity, Islam,

Origen and Augustine, the Dark Ages, Arabic philosophy, Abelard,

Bonaventure and Aquinas, late Scholasticism, Renaissance human-

ism, Montaigne, Galileo and Descartes, Hobbes and Locke, Spinoza

and Leibniz, Hume, the rise of materialism in the eighteenth century,

Kant, Romanticism, Fichte and Hegel, Nietzsche, Darwin and Marx,

J.S. Mill and William James, Husserl and Heidegger, Sartre and

Wittgenstein, Freud, G.H. Mead, Lacan and Foucault, Derrida, and

concludes with contemporary neuroscience and analytic philosophy

of mind. Inevitably, it is something of a whistle-stop tour, but one that

is always conducted in a clear, concise, well-informed, and thor-

oughly intelligible fashion. This is a book that could safely be put in

the hands of students, with confidence that they will not be

misinformed.

Because Martin and Barresi have not primarily directed this book at

an expert professional audience, it does not really invite extensive

critical discussion or engagement from an intellectual point of view. It

does the job that it is designed to do very well. At the same time,

despite my admiration for the authors’ achievement, I feel a little

uneasy about some general aspects of their approach. First, the book is

rather didactic in tone. That is perhaps unsurprising given its intended

readership. But when dealing with controversial issues, it is some-

times appropriate not to be too confidently assertive even in a book

aimed at a lay or popular audience. Second, the history of the soul and

self that is presented in the book has rather the flavour of what histori-

ans call ‘Whig’ history — that is, history written as a story of how we

arrived at the right-thinking position that we are now supposedly in.

Thus, their history is one of the ultimate fall of the notions of both

soul and self, the former being abandoned in the eighteenth century as

scientifically outmoded and the latter being subject in the twentieth

and twenty-first to deconstruction and fragmentation in the light of

contemporary developments in philosophy, psychology, and cogni-

tive neuroscience. Readers of the Journal of Consciousness Studies
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will, however, be only too acutely aware of how little there is in the way

of a current consensus of opinion about the nature and basis of con-

sciousness and hence of the self conceived as a subject of conscious-

ness. There is not much reflection of this uncertainty and sheer variety

of present-day opinion in the pages of The Rise and Fall of Soul and

Self. Thus, its penultimate chapter, ‘Paradise Lost’— the last instalment

of the story before the book’s conclusion — briefly discusses the work

of Roger Sperry and Antonio Damasio on the side of neuroscience and

of Derek Parfit on the side of analytic philosophy, but says nothing

about, for example, Benjamin Libet or Richard Swinburne.

The final message of the book is that the self is a ‘fragmented’ and

‘illusory’ phenomenon, the product of a ‘prolonged ego trip’ that real-

ity has finally forced Western civilization to abandon. No doubt this is

the view of a good many contemporary philosophers, psychologists,

and sociologists. But to represent it as being anything like a final

consensus of opinion on the subject is rather misleading, especially in

view of the current burgeoning of radically new theories in the field of

consciousness studies. We live in a period of greater uncertainty,

perhaps, than ever before concerning the nature of the conscious mind

and therewith the reality or unreality of the self. If anything looks

probable, it is that the materialism implicitly subscribed to by Martin

and Barresi has had its day. This is not a good time to proclaim with

any confidence the final demise of soul or self.

Arthur J. Hudson
The Physiological Basis and Quantum Versions of Memory and

Consciousness

The Edward Mellen Press, 2006. 220 pp. ISBN 978-0-7734-5746-1

Reviewed by Chris Nunn

Medics, if freed from their budgets, bureaucracies and duties, are well

placed to contribute to consciousness studies. For one thing, all

clinicians are trained in the application of Daniel Dennett’s

‘heterophenomenology’. Making use of patients’ statements about

subjective experiences — their symptoms — is central to both the

science and the art of medicine. Doctors interested in consciousness

can thus find themselves in much the same position as the man who

discovered he had been speaking prose all his life. For another, the job

is inescapably multi-disciplinary; whatever their specialty, physicians

have to acquire a good working knowledge of aspects of many fields,

ranging from chemistry to sociology.
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Arthur Hudson is a Canadian emeritus professor of neurology. In

this book, he focuses mainly on the anatomy and electro-chemistry of

inter-neuron communication. He’s done a superb job of succinctly

packing a large proportion of what is currently known about these top-

ics into a relatively short account, which nevertheless contains plenty

of ‘meat’. The book is nicely produced and, so far as I could see, con-

tains not a single factual error or typo. The overall impression con-

veyed is of the mind-boggling complexity of brain mechanisms. And

it’s worth reading for this alone. We often slip into talking or writing

as if ‘the brain’ was in principle relatively simple — a compendium of

‘easy problems’ — but it isn’t. Ion channels with varying characteris-

tics abound; cascades of chemical interactions occur; cells react to a

huge variety of neurotransmitters, ranging from peptides through

amino acids to gases; electrical fields, gap junctions and neuroglia

must all be taken into account; dendritic spines wave about like sea

anemone tentacles; and, perhaps most astonishing of all, there’s an

apparently reliable calculation that each cubic millimetre of grey (not

white) matter houses a total of four kilometres of axons.

Why so much complexity? Stephen Wolfram and others have

shown that the answer to this question can’t be ‘in order to produce the

complexity needed to subserve complex functions’, for his cellular

automata have proven that very simple programmes can generate arbi-

trary degrees of complexity. Maybe, as an alternative, it’s down to

evolution ‘exapting’ a whole gallery of separately evolved mecha-

nisms to co-serve a common purpose. But that doesn’t seem right

either, for it would surely require far fewer mutations to achieve the

purpose on the basis of one or two mechanisms, rather than the huge

range that we see. However, the question is only implicit in Hudson’s

account. He himself, in his final few chapters, simply makes some

suggestions about what the bigger, consciousness related, picture

might look like.

The lead-up to his suggestions involves a quite detailed look at long

term potentiation and a less detailed one at memory in general. For he

points out that one of the few things we can be sure of in relation to

consciousness is that it is closely entangled with memory, especially

the very short term variety. He goes on to claim that: ‘Indeed, without

instantaneous memory access, consciousness as we know it could not

exist’ (p. 172). One might quibble about the ‘instantaneous’, but it’s

otherwise hard to disagree. He suggests that self-matching patterns of

neural activity occur, relating inputs to memories, which are best

explained in terms of the ‘electrotonic processing’ theory proposed by

Schmitt and colleagues 30 years ago. I had not previously come across
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this theory, but it appears to have much in common with Walter Free-

man’s proposals about ‘attractor dynamics’, and maybe with Steve

Lehar’s ‘harmonic resonance’.

The final chapter surveys a range of ‘quantum consciousness’ pro-

posals. Although fairly comprehensive, it is less sharp than the accounts

of other fields. Hudson recognizes that all of the theories currently

available are problematic, but nevertheless hopes that something along

these lines might help to solve the binding problem, which he regards as

otherwise intractable. My money for a solution, however, would be on

developments of ‘electrotonic processing’ and related ideas.
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