Appendix B:

Morphogenetic Fields and the Implicate Order 

A dialog with David Bohm 

Notes from the pdf file
Abstract of contents:

Sheldrake and Bohm discuss morphogenetic fields and the implicate order.

The  upshot is: Bohm notes that the combination of his conception of implicate order extension of quantum mechanics with his conception of quantum potential results in something like Sheldrake’s conception of the morphogenetic field.

Matter waves in de Broglie's equation are the formative cause, and the quantum potential is the formative field which we derive  from  generalized de Broglie waves. 

It should be noted that Morphogenetic Fields are normally associated with biological structures, while the implicate order is associated with the entire physical universe.
In effect,

Bohm notes that the combination of his conception of implicate order extension of quantum mechanics with his conception of quantum potential results in something like Sheldrake’s conception of the morphogenetic field.

matter waves in de Broglie's equation

are the formative cause, and The quantum potential is the formative field which we derive

from the generalized de Broglie waves. 
This dialogue was first published in ReVision Journal,

and the editorial notes are by Renée Weber, the journal’s

editor. 

Sheldrake: The developing organism would be

within the morphogenetic field, and the field would guide

and control the form of the organism’s development. The

field has properties not just in space but in time. 

Waddington demonstrated this with his concept of the

Chreode, represented by valleys with balls rolling down 

them towards an endpoint in the future. Regardless of 

the path, the endpoint of the embryo is the same.\

Bohm: In physics the Lagrangian law is rather

similar; the Lagrangian falls into a certain minimum

level, as in the case of the chreode. …… you could say 

that in some sense the classical atomic orbit arises by 

following some sort of chreode…..

you could perhaps even introduce some notion of

physical stability on the basis of a chreode. 

But from the point of view of the implicate order, I think you

would have to say that this formative field is a whole

set of potentialities, and that in each moment there’s a

selection of which potential is going to be realized….

Sheldrake: Waddington's concept of

the chreode, which is taken quite seriously by lots of

biologists, is that it already contains this idea of

endpoint, in the future, in time; and the structure, the

very walls of the chreode, are not in any normal sense of

the word material, physical things. Unfortunately

Waddington didn't define what they were. In my opinion,

they represent this process of formative causation

through the morphogenetic field. Waddington in fact uses

the term 'morphogenetic field'.

René Thom …. took up the concepts of

chreodes and morphogenetic fields and developed them in

topological models (where he called the endpoints

'morphogenetic attractors')…

… Brian Goodwin and people like him see

chreodes and morphogenetic fields as aspects of … unchanging … eternal

Platonic forms…

… what I'm saying

is that I think these morphogenetic fields are built up

causally from what's happened before.

Bohm: Yes. What you are talking about - the

relation of past forms to present ones - is really

related to the whole question of time - 'How is time to

be understood?' Now, in terms of the totality beyond

time, the totality in which all is implicate, what

unfolds or comes into being in any present moment is

simply a projection of the whole.

[Editor's

note: As a simplistic analogy, take the ocean and its

waves: each wave arises or is 'projected' from the whole

of the ocean; that wave then …

is 'injected' back into the whole, and then the next wave

arises. …

a type of … 'causality' [is] involved, but it is not that wave A linearly

causes wave B, but that wave A influences wave B by

virtue of being absorbed back into the totality of the

ocean, which then gives rise to wave B.

… 

This means, finally, that such 'causation' would be non-local,

because what happens at any part of the ocean would

affect all other parts.]

Each moment will therefore

contain a projection of the re-injection of the previous

moments, which is a kind of memory; so that would result

in a general replication of past forms, which seems

similar to what you're talking about. 

[Editor's note:

This is according to Bohm's re-formulations of present

day quantum mechanics. In the following discussion, Bohm

will point out that present day quantum mechanics, as it

is usually interpreted, completely fails to account for

the replication of past forms, or the notion of temporal

process, a failure that in part led Bohm to propose

'injection' and 'projection' via the implicate order.]

Top of p. 4:

Sheldrake advocates a causal relationship between what happens in one moment and what subsequently happens. 

Bohm points out that  there seems to be a tendency, not necessarily an exact causal
relationship, for a certain content abstracted from the implicate order  in the past to be

followed by a related content in the future.

Bohm: But it has been somewhat changed; it is not

re-injected exactly, because it was previously projected.

Sheldrake: Yes, it is somewhat changed, but it is

fed back into the whole. That can have an influence

which, since it is mediated by the whole, can be felt

somewhere else. It doesn't have to be local.

Bohm: Right, it could be anywhere.

Sheldrake: Well that does sound very similar to

the concept of morphic resonance, where things that

happen in the past, even if they're separated from each

other in space and time, can influence similar things in

the present, over, through, or across - however one cares

to put it -space and time. There's this non-local

connection.

The more often a particular form

or field happened, the more likely it would be to happen

again, which is what I am trying to express with this

idea of morphic resonance and automatic averaging of

previous forms.

Sheldrake:

And this is where what I'm

saying grows out of the tradition of thought that has

been around in biology for 60 years, the idea of

morphogenetic fields.

Top of page 5:

Bohm: [as discussed in Sheldrake’s book] We can regard the radio wave, possessing low energy but subtle form,  as a morphogenetic field. The radio receiver has high but formless energy. So the receiver can amplify the subtle radio wave.

one might look at the implicate order that way; the subtler levels of the implicate order are affecting the energy in the less subtle levels, giving rise to the production of electrons and protons and the various particles of physics. And these particles have been

replicating so long that they are pretty well determined, or fixed in 'cosmic memory'.

Sheldrake:

whether these morphogenetic fields have a subtle

energy or not - I don't really know what to think about

that. When I wrote my book, I tried to draw a very sharp

distinction between formative causation and the ordinary

kind of causation (energetic causation),like mechanical forces.

It is an important part of my theory that

these morphic fields can propagate across space and time,

that past events could influence other events everywhere.

Sheldrake assumes energetic fields must propagate locally.

Bohm: But that doesn't necessarily follow, you

see. One of the early interpretations of the quantum

theory I developed was in terms of a particle moving in a

field,

P 6

Bohm: 

The quantum potential had many of

the properties you ascribe to morphogenetic fields and

chreodes; that is, it guided the particle in some way,

and there are often deep valleys and plateaus, and

particles may start to accumulate in plateaus and produce

interference fringes…

The quantum potential energy had the same effect

regardless of its intensity, so that even faraway it may

produce a tremendous effect.
We compared this to a ship being guided by radar; the radar

is carrying form or information from all around. It

doesn't, within its limits, depend on how strong the

radio wave is. So we could say that in that sense the

quantum potential is acting as a formative field on the

movement of the electrons.

The formative field could not

be put in three-dimensional [or local] space, it would

have to be in a three-n dimensional space, so that there

would be non-local connections, or subtle connections. …
…there would be a wholeness about

the system such that the formative field could not be

attributed to that particle (ship) alone; it can be attributed

only to the whole (all ships or all electrons), and something happening to faraway particles can affect the formative field of other particles.

So I think that if you attempt to

understand what quantum mechanics means by such a model

you get quite a strong analogy to a formative field.

Sheldrake: Yes, it may even be a homology; it may

be a different way of talking about the same thing.

Bohm: The major difference is that quantum

mechanics doesn't treat time, and therefore it hasn't any

way to account for the cumulative effect of past forms.

Time is in the quantum wave function and it’s collapse, but that's outside the framework of quantum physics today. That collapse is not treated by any law at all, which means that the past is, as it were, wiped out altogether.

[Editor's note: Bohm discusses some of the

inadequacies of present-day quantum mechanics - in

particular, its incapacity to explain process, or the

influence of the past on the present. He then suggests

his re-formulations - injection, projection, the

implicate order, etc. - that might remedy this… These re-formulations, apparently, are

rather similar to Sheldrake's theories.]

there is obviously process in the physical world.

process can

be understood from the implicate order as this activity

of re-projection and re-injection.

Bohm: Re-injection is exactly what the

Schrödinger equation is describing. And re-projection is

the next step, which quantum mechanics doesn't handle.

One other thing that modern quantum

mechanics doesn't handle is the notion of actuality. Classical physics has at least some notion of

actuality in saying that actuality consists of a whole

collection of particles that are moving and interacting

in a certain way. Now, in quantum physics, there is no

concept of actuality whatsoever,
because quantum physics

maintains that its equations don't describe anything

actual, they merely describe the probability of what an

observer could see if he had an instrument of a certain

kind, and this instrument is there-fore supposed to be

necessary for the actuality of the phenomenon. But the

instrument, in turn, is supposed to be made of similar

particles, obeying the same laws, which would, in turn,

require another instrument to give them actuality. That

would go on an infinite regress. Wigner has proposed to

end the regress by saying it is the consciousness of the

actual observer that gives actuality to everything.

The point is, unless

you extend quantum mechanics, there is no room in it for

actuality.

Bohm: Through the implicate order 

We have a projection of the whole to constitute a moment, and we can say that that projection is the actualization.

Bohm notes that the combination of implicate order extension of quantum mechanics with quantum potential results in something like the morphogenetic field.

Sheldrake: how do you think this

ties in with the alleged matter waves in de Broglie's

equation?

Bohm:

matter waves in de Broglie's equation

are the formative cause, and that was what

de Broglie originally suggested. [However, he wanted to

regard the matter wave as just simply a real threedimensional

wave in time, and that doesn't work. The

formative field is a far better interpretation.]
The

quantum potential is the formative field which we derive

from the generalized de Broglie waves. And we say that

the particle is the actuality, affected by the formative

field
Sheldrake:
Morphogenetic fields have to do with physical forms and habitual

patterns of behaviour.

If you start framing the whole topic in physical terms, as I do with morphogenetic fields, then you have to speak in terms of morphic resonance, the influence of past forms on present ones through the morphogenetic field.
