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and centers, When sonm thing is

||fllhl' il "
1o the wholeness, of some effect i intro

duced ste
v differentiation is created, “The particular

ditlerentiy
ferentiation whicl, oecurs i that one which

i
most fully struciure preserving, ‘This means

that a step forward is taken which leav

| wt
LR T  the

ch of the structure of centers and syt
T

en as possible,
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pow THE FIFTEEN PROPERTIES APPEAR IN NATURE
FROM THE UNFOLDING OF WHOLENESS '

[,ct us now recurn to the fifteen properties
hich define living struc ture.” In nature, all Ly
{ructure containing these propertics comes

i
being without effort as a direct result of un

inte
folding wholeness.

Ihink about the wholeness dynamically. Ev
crything 1s changing constantly. Every process
I occurs on earth continuously changes,

l\'l”‘
wransforms, modifies the wholeness which exists,
S0 the wholeness is continuously evolving. Atany
given moment, in any given reglon of space, there
iv 1 wholeness 1. At the next moment, this gives
way to another wholeness H,,. The transforma
tion of 1, to W,y is the way the world unfolds:
W, AW,.. Everything is covered by it.

What  happens when  the unfolding 18
imaorh? The transformation s structure- preserv-
ing, At any moment t, there is a certain whole-
ness, W, At the next moment t+1, this leads to
anew wholeness, W,,, which is consistent with
the previous wholeness 1 indeed, the next step,
W 1w one of the relatively few steps (of all
possible steps forward) which is wery decply con=
tetent with the wholeness .

; What this means, in ‘M\hw dur-
ing the transition to ., ﬁp ' ‘ [
Violated, They are p 3
and ltllw i ¥

proning, smplification), they are removed, still,
i such a way as to leave as many as possible of
the larger centers intact. Under these circum
stances, as layer upon layer of smooth unfolding
takes |!|;l|‘(', what (|rw:!u|i\. 1% a system of centers
which is stronger, crustier, and more imbricated,
and in which the centers (at first hundreds, then
thousands, or tens of thousands) all reinforce
and intensify one another.

The dense character of living structure, ar
rived at by a layered dynamic process in which
wholeness is always being preserved as mu h as
possible, is exactly the character which has been
dexcribed in Book 1, chapters 5-6.

All this hinges on the fact that wholeness
(as defined in Book 1, chapter 3) is entircly made
of centers. Since it is made of centers, a transfor-
mation which preserves the structure of the
wholcness must then preserve most of these
centers,

From this it follows that the new centers
which are created at each step will be related,
through repeated new appearances of the fifteen prop-
erties, to the previously existing centers.” | have
asserted, in Book 1, chapter §, that the fifteen

: jes are the fiftcen ways in which centers

can cnliven one another. Hence, if under a
structure- preser ving transformation, new cen-
; being added that enliven or deepen the
<enters, this means that the fifteen prop-
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wy perturbation or rrepularit one, Wepeated appli ol 4 vhich
near A causes the start of a latent enhances structure must ereate the L
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preserve the structure be arvanged ina regular ring and be of roughly >
In the milk-drop splash, the splash firat equal size. This is the same as saying tl n..lll.|
forme & ring — the first center, The perturba drops must preserve the structure of the original
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vithout drops, and must therefor still
cing” SIFUCTUTe ”n'\-‘nuslulhl only
erve a symmetry around the cenger
plash. Thus the perturbations thag make

plash not only have Levers op s ALE,

pake a strong center

¢ centiErs, Under structure presery

formations, STRONG CENTERS ke ep on

he growth of a flower, a field effect takes
ised by chemical gradients in phe sap
enter forms, the position of the fower
id the point of growth that will become
tem, sepals, petals, and other parts of
wer— then develop and arrange them
o support the Aower that is forming, The

im of the transmission is the s

uining ribosomes, enzymes, all together then

reating a chemical field effecr which stimulates
rowth of smaller centers placed in positions to
enhance the original bud, and gradually giving
rise o the fully formed flower as a center
In general, in any system where one center
forms, as structure-preserving transformations
oceur, other smaller centers will then emerge,
will be intensified and themselves strengthened
njust such a way that by virtue of their position
ind arrangement they intensify the first cente

[is causes the field effect around the first center

ich I have described (under my discussion of

venters in Book 1, chapeer 5). Gradually,
IMoceur around every center.
UNpARIEs, Atany moment in the evolution
fem, each center which exists has a latent
" zone around it just by virtue of the
the center, separating it from adjacent
“nd joining it to them. The boundary
the zone where the steepest gradient of
ation falls off around the center, thus
Ushing it as a center, In one form or
"1t must oceur, by definition, around any
Under structure-preserving transforma-
this lateny boundary zone will intensify
"COurage new centers to form within: the

Formation of & nounpary I the sun's corona

huumhr}' zone, as it strengthens the existing
center, l\|ti|r|.1rd}'\u';\riu_y) a big Inaluuhv'_\ which
is strong in itself,

This is what happens in the sun’s orona, in
the piling of silt along the Rio Negro where it
goes into the Amazon, or in the formation of

the boundary around a human cell. The main

center brings with it a boundary zone, and then

(in mar ses, like the cell) soon this hnllm|.\:'_\

zone is filled with activity, forming additional
il”ll ‘-”'Hl”cf' centers !Ilnll lli[illlAL[L'i_\ “1“5\"”\_'

structures in themselves,

The process is quite general. Gradually,

under structure-preserving transformations,
centers form boundaries, and the property
ts will be found repeatedly through

BOUNDAR

out .‘ipill.'t‘.

4. ALTERNATING REPETITION. Inevitably, in ev-
structures) re

ery structure, events (and loci
peat. This is typical at all scale
leaves, grains of sand, cirrus clouds — .|I[‘h.m-
nany tmes,

Atoms, waves,

repetition of some rype of center,
spread through a portion of p




ALTERNATING REFEY
”

the sand waves which typical
sand of big sand dunes.
more or less regular is

’qmp{.c repetition. But as tl
W, et m’.!y the crests, bur also
Detwseen the waves crests form
: presexving transformations in the
” M €t 1o intensify both the hill-like
Mﬁmﬂﬂnw like depressions
dh’*’z Both crests and valleys become

-lmnlmul-m a a result of the

AT

i

and spaces betroeen the waves

sind-blywn sand in the sand dunes of the Sabara

15 ALTERNATING KEPETITION.

‘he effect is general. In any rf;ﬂ:!i!im“
will, ',L‘.';'-:-"i,'.', be latent centers (not yet
cxsting centers) in some of the spaces betwee®
adjacent centers in the repetition. Assumé,

o
that a structure preserving trans sformation




STRUCTURE

e latent center between some pair of
will develop and become a center in itg
[f the spaces between the repeating
,re themselves similar (as they will often
center forming process will gradually
cach one of the centers lying between
vstem of centers — thus forming a sec-
rem of repeating centers tucked between
gystem. After a number of transforma-
this kind, there will be ALTERNATING
\on throughout the repetition.

[IVE SPACE. Consider a small zone of
space somewhere in a system that is cur-
not inhabited with strong centers. By vir-
ts geometry, at least some regions of this
anllcc will have a weak latent quality as

se Likr the empty space between two adja-

+ blobs, they will be center-like but undevel-

. Sponer or later, by moving material to
the shape of this “empty” space more co-

cent,  structure-preserving transformations
nake these latent centers in the space more and
more center-like. As they become centers they
become more positive in shape. They will gather

PRESERVING

TRANSFORMAT O

themselve i

ves together and differentiations will oc-
CUr ¢ 1
raround the edge 1o intensify the shape and
make it still more center like

Look at the p

acking of kernels in a bit of
WO 1 J i
od. tissue, While the tissue js growing, the

wood cells press against one

= another, deforming
their ~|mpr~.. much as bubbles in a mass of bubible

their coherence under their own internal
pressure, balanced against the pressure of nearby
bubbles. Just so with the cells in the wood ri\‘m.:.
until each bit of spa

= 1s made positive.
Under

structure-preserving  transforma-
tions, such a process will accur quite generally in
any system. (-'lr:!.LI\!;l”_\', each bit of space that has
any latencyto be center-like gets formed moreand
more \trﬂnu\l\ as a center. ‘\"' (!]C L‘"\p[‘\' ﬂh!LL‘ is
filled, pushed, pulled, connected, each bit of itbe-
comes a center, and slowly becomes more pe sitive.
The property PosITIVE SPACE slowly makesitsap-

pearance throughout the space.

6. coop sHAPE. Consider an emerging shape
within a developing whole. The shape often ex
ists, at some earlystage, asaweakly formed “possi-

ble” shape, not yet very sharply defined. As

o s in @ breaking U
GOOL SHAPE @1 o _ﬂl?’ﬂ‘h ma T




GOOD SHAPE

structure-preserving transformations are ap-
plied, the latent centers which appearboth within
this shape and next to it, even if only dimly pres-
ent, will be strengthened and made into a more
definite center.

As a wave forms, at first it has a gentle shape,
the rising swell of the wave-form. Then, as the
wave develops, the shape becomes more and more

at the cusp

pronounced, the non-homogeneity
becomes pronounced, the curl emerges as an inde-
pendent center and finally, as the wave breaks, its
shape becomes extreme and filled with centers.

As a ginkgo leaf forms the simple, relatively
homc)gcn:ous‘ curve around the compartments
gives way to a curve in which each compartment
becomes more pronounced, thus slowly creating
a profound GOOD SHAPE.

Under structure-preserving transformations
of a form, one by one, the vaguely existing centers
within the shape are replaced by definite centers;

as a result the shape strengthens. Gradually,
throughout the space, just that character emerges
that I previously defined as Goop sHaPE: each
shape s redefined so that it is made throughout of
well-formed centers.

m" MMETRIES. The centeredness of a
1 almost always strengthened by lo-
d:qrmmntry-— not a]Wd.v\S, but almest alw

sinkgo feaf

of these centen

{ farm,

GOOD the feq g v

Forexa m]wlc electron orbitals t“’”“dmun,d

: 5 pe b
an atom, the orbitals become symmetrical. The ‘_L

sl - i will for 14
Jahn-Teller theorem establishes a connection be- 2
‘ ters. Ast

tween the symmetry nt-mlr]rui!.ll'ulnﬁgumﬂm
and the stability of degenerate electron orhitals
Anvy orbital which was neither symmetrical no

antisymmetric but was instead unsymmetrical

with respect to reflection would, when squared,

LOCAL SYMMETRIES fn £

around a con




']
!
i
|

bl

ically impossible probability distriby
hort, under evolution of the atom’s quian
processes, the orbitals that form gre locally

setrical throughout
More generally, during structure
ormations,  symmetrical  and near

etric ,||A'\\~|\Hi\HII'rl(‘!V[\_']\III:HIII.[H\\

g up - structural debris
t least some centers get reinforced

re, while “cleanir

and
d by LOCAL SYMMETRIES that inre n

centers. As structure is preserved. the

LOCAL SYMMETRIES will ¢y

P
jull

ally in
local symmetries, sometimes distorted to

mmodate to other nearby structures, will ap-

re and more often throughout the space

JEEP INTERLOCK AND AMEIGUITY. Along an

stween two zones, random perturbations
Il form disturbances which start as latent cen-

As these randomly occu

ng latent ce
tintensified, the centers go in one direction or

ers

nother, into either one zone or the other zone

the edge. In many cases, there are additional
functional constraints which make it desirable for
these “edge” centers to belong to the larger centers
on both sides of the lin

In the meandering river shown in the photo-
graph, the centers formed along the two banks of

TRONG CENTERS and GOOD snnvr.f_””’”"g iid
the bending and winding of a river

Preserving

CONTRAST, @5 it appears &

the riy,

e Tiver have the fiver a8 4 common edue. (
.”""‘”" 'll-inr\--.l the rive
shift, The

rdevelops, the center
centers whi

i ; h form on eithes icle
Oth quiet places, and turbulent places in the
stream — digintg and form an imbricare d struc
ture where the

WO parts of th land get spa
tially interlocked
Very p
SLY generally, along an edge which sepa
rares
¢ a5 minor centers along the
Setstrengthened, they often s

n, and |

MAajor centers,

vell in dimen

enetrate more ¢

eply into the zones of
the twe

As

> larger centers on ¢ ither side of the edge.
aresult of thig

which inte

CEss, centers are established
enetrate the larger

enters, causing
DEEP

ERLOCK. In t

centers may belong

»se cases where the new
» functionally, to either one

side or the other, the formatic n of

he new centers

will often also cause spatial AMBi1c

9. conNTRAST. One result of a structure-

preserving transformation is to give each center

more distinctness, more differe

ation from

surroundings. The differe

ation can take many
forms, but often requires opposition of con

trasting polarities, either in density, or mat

or charge, or color.

This effect can have surprising forcef

Iness.

It is comparable to the process of leveling and
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THE PROC

sharpening that oceurs when we make ablack and

white xerox copy of a finely shaded photograph

with gray tones. Differences getine reased, so that

the forms stand out more sharply.”

Increase of differentiation between peaks
and valleys in an evolving mountain range is of
this type; so are formations ot the electric charge
caused by differentiation of positive i negative;
<o are the differentiation of hard bone and soft
tissue ina ;;rnu'm:cmlu\n,'l‘\u‘ process 15 so fun
damental that it appears not only in obvious cases
of polarity such as charge, but even ininexplicable
cases of pure visual patterns like the zebra's coat
Technically, the patterning of the zebra's coat
comes from growth diffusion mechanisms, under
the control of genes. It has been claimed that this

striping helps to camouflage the zebra in a shaded

forest (where the zebra is protected from predators
when seen against the striped pattern of light and
dark falling through branches); also on the plains
(where itis claimed that the stripes make the indi-
vidual animal less distinguishable from the herd).
But these evolutionary explanations are dubious
and contradictory. What we can say for sure is
thatsomehow the diffusion process autonomously
causesa pattern (1fatr(mgl}' L’:)mmsring pigmrnt:i-
tion. Somehow the structure-preserving trans-
formation starts with the weaker contrast of an
earlier horse-like species, and intensifies it.

To accomplish conTRAST, structure-pre-

serving transformations increase the contrast of a

pattern by intensifying both its internal differen
tiation and its differentiation from the sur-
rounding environment.

10. GrapienTs. When a center appears, the on-
gomng structure-preserving transformations do
wbatdnycan tointensify that center. As a conse
‘quence, the space around the center will gradually
be re-organized to include crADIENTS of various
kinds,
ward thar center, strengthening it by means of a
field effect.

Above, for instanc €, WE SCE A mounty

which  orient  themselves  to-

ain where
many simultaneous gradients exist from the

slopes to the topmost peak: gradients of

lower

\|u||c,

der works he

spiral. In ea

the th

tow

apar

also tl

the spider

fixed area w

GRADIENTS fn the landscape and atms

around Mo e il
for the rad

the

from

temperature, ec 1]1_1;,:_\', (Hm:l[u. phiui -ii!‘t,gcnh}g-

nt and ani-

ical differentiation, and density of |

mal ai\c(icm All these gl"ddi!.‘ﬁta. from the warm

GRADIENTS i1 d §f

~F




Cuiinireiosionki 90d

t the
Ui cen

1 peak, and make the

ok
¢ of these gl,l“!c".:\“nﬂ;

ologically (gradienes

slope, rock type). Others -

ne abayt

gradients consequent on the

1 follow, as a result of b

'u:,i}‘:.l'll\‘i]
o} 'S dd
er's web starts at the middle, The « pi-

ks her way outward from the middle

1 successive nng of thread, the total

bout e

-] ar ® -
get closer together, as the sp

k across radials that are further and fu

weds somethingtoh

g onto. We may

k ot this as an area-based effect. be cause

nder can only straddle a “cell” of

rea when walking, thus creating

the radial ensi s 2 functs
ne radial dlnitﬂ.\lvll as a tunction of \115[.!1‘(\'

e r
middle. As a result, centers forn

1t make their appearance in the space

More generally, whenever there is a center,

nt but vaguely similar reasons, the ge-

vofspaceislikelyto induce phenomena that

ith something like an inverse-square law

m the middle simply because of the geometry

of space, thus creating GRADIENTS. In supporting
and strengthening the center, these inverse-
square related gradients will de\'dﬂp. thus form-

gradient phenomena. As a result we may ex-
pecttofind avariety of graded phenomena follow-

rmation of any center, where field strengths

RADIENTS point toward the centers, so re-
“ing and strengthening the existence of the
Slowly gradients will make their appear-
ghout the space, around many of the

. As a system comes to order, the

‘fe-preserving pressure to form centers —
ally larger centers—will often refine
faries, edges, shapes, and connectionsinun-
#:d apparently inelegant ways that look like

adaptations, tl

of the structure-p

2SErVING Process

nt of the crystal growth but also be

cause, as the large configuration emerges, in

e wholeness of the system ir
Vin

-rowded. lo

to maintain tl

large, more material is needed to f

one spot while another spot is more

preserve the wholeness, ROUGHNESS and va

tions have to appear among the centers that

crystals form. To guarantee that the sn

ters really do work to form larger centers, the

smaller ones are often made irregular, are syncc

pated in shape and arrangement, to fit the smaller

centers smoothly into
Slowly, in any structure-preserving process,

ROUGHNESS alway

larger ones.

makes its appearance. Even

indivi i . we see roughness. That
among individual atoms, we see roug

is, we find imperfec

the next within a crystal, ev
Note, though, that ROUGHNESS

t similarity from one atom to

en when the atoms are

of the same type.
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irregularity. Really, it 1s a nec-

15 only an ap

essary feature, the outward sign of deeper arder

as larger centers are perfectc d

12. ecuogs. In any system where there are struc
ture-preserving transformations, itis nearly inev-
itable that the same process will be repeated, lo-
cally, through zones of the system. In addition,
some processes will be repeated, but with minor
maodifications according to context.

In the weatherbeaten face of this old man, the

lines and angles make a similar pattern all over his

face. Centers are organized with a similar mor
phology. This comes from the structure-
preserving process. The folds in his skin are made
by a similar process in different parts of his face;
each one, locally, is the same process, applied o a
different bit of flesh and skin. What results?

ECHOES in the lines of an old man's face

74

gcHoes appear from point to point throughe.
his face
This is quite general. In every Structypg

preserving process, we shall ind a Breat mapy,

°SS Create ".”““ar

cases where similarities of pri
systems of centers — hence structural similarjp.
ies, or EcHOEs of similar angles and shapes —
which bear a family resemblance to one anothey

in the different centers where they appear.

13. THE voip. Part of the process of Structure.
]\-.-L.\l-‘—(in: requires cleaning out from time o

time, just as an orchard must be pruned, When

a situation appears where there are too Many
centers, too crowded together, in a confusion Of
structure, a Structure-preserving process must he
:1]*p11cd to the situation, since the conglomera-
tion of centers becomes so confused that itbegim
to undermine the coherence of the centers. Thar
means the process must act to discern the deep
structure, the most important structure beneath
the confusion. This important structure must
then be preserved and the rest cut away.

As a result, structure-preserving transfor-
mations frequently act to create THE voIp. As
structure .I‘i Pl’E\Ef\’Ed‘ Ihf [fd[l\fﬂl'lna[i(‘"ﬁ act
to preserve distinctness. One of the ways this
happens most frequently, is that dense highly
differentiated structure gets set off against
empty, clean smooth structure, and distinctness
is maintained,

We may also express this by saying that
crowded complex structure often ends up living
at the edge of a much larger homogeneous void,
and that the contrast between the intricate struc=

is needed to maintain

ture and the vast emptines
the structure of the intricacy. In one illustrations
we see the formation of voids in the Great Barrief
Reef as a natural counterpart to the formation
of living structure around the voids.

di-

mensions. There are huge structures in the €05

A similar process occurs at cosmologie

mos, containing dense filaments of galaxies hust
dreds of light years

n length, and thesc filameAs
are formed around vast volumes of relative emp=

L ~ . = C by
tiness. Current models of the formation of StEU

ture in the earl
plain the extent

the repeated

transform

cialized

VT

preserve structu

14, simpLICITY

ng o

will be

Slowly, a st
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in the early cosmos do not adequately ex-
the extent of these “empty” areas. However,

¢ repeated application of structure-preserving

i iransformations explains it as a result of the spe-
ialized symmetry operations that are needed to
preserve structure in the unfolding whole."

14, simpLicITY AND INNER CALM. As the clean-
g out of irrelevant structure continues, centers
be further intensified by simplification.

4 state appears in which nothing unnec-
CMains present and in which all irrelevant

ing centers that irritate the structure

the value or importance of other centers

ed. This simplification occurs in na-

tantly,

VOIDS i1 the formation of the Great Barrier Reef

SIMPLICITY AND INNER CALM: £

left on @ wibrating p
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CREATING LIFE

INNER CALM

For instance, in the shape of the Chladni
figures formed in sand on a vibrating plate (page

75), the sand moves toward the still spots in the

standing wave. The standing wave, under the
;Inl‘L‘[llb ﬂ'- NI(L]L’I[]I’L"]“'L'\L'[\ iﬂg transforma

tions, must take the simplest form. Even when
people act as part of nature, such a process con

tinues: in the field in Tuscany shown in the pho-
tograph, the cypresses simplify and substantiate
the meadow. Allis made simple and calm. Irrele-
vant and confusing structure is removed. Only
the essential structure is allowed to remain, in
a kind of simplification that is reminiscent of

Occam’s razor.

The simpLiciTY of the state comes about
naturally as the result of the structure-
preserving process.

_ 15. NoT-sepARATENESs. The more the
structure-preserving works, the more it brings
out the underlying unity which exists in any
system. This unity is preserved, and inrcnsiﬁe;{.
by the structure-preserving  action. Thus
throughout, as the structure develops through
its anmplercd forms, the pressure to unify, and
unify continues, by creating links, by wrapping
& ) . other centers, tying

Just how the

In the ecology of the lake edge {ph(it:}graph'
right), we see that the weeds, water, small creg-
tures, bacteria, mud, and reeds in the shallow
water create an unbroken tissue of Organisms,
Each part becomes wedded more ﬁrml_\- to the
others. Exaggerated differences are eliminated.
Ill f_{L'Ill'rilL as tI]L' ﬁ‘]‘l\ll-\n:‘: fll[](_‘h to ﬂo‘
structure-preserving process, small infill centers
for fine-tuning are placed to create a pervasive
sheet-like unity. Gradually, during this process,
each part becomes inseparable from the others,
allowing NOT-SEPARATENESS o appear.

Let us s

merely as resulfs of
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8/ FIFTEEN TRANSFORMATIDNR

now consider the fifteen properties, not

sof structure-pre serving transfor-

but as the names of particular types of

ving transformations  themselyes,
ke, for example, LEVELS OF scaLe. We
.cen in the previous section that levels of
viewed as a geometric property) will arise
tem naturally, as a result of structure-pre-
- transformations. We may, alternatively,
f LEVELS OF SCALE as a fransformation it-
vhich introduces levels of scale into a given
aructure. Thus, for any given structure, this

sformation may be thought of as injecting
t, new centers which provide more beauti-

v articulated intermediate LEVELS OF SCALE.
This transformation, whenever applied to a
structure 8y, is likely to create a new structure §;
that is a structure-preserving extension of §;.

Similarly, LOCAL SYMMETRIES may be
viewed as a transformation which injects local
symmetry into emerging centers, strengthening
weaker centers by injecting local symmetry into
them. And BOUNDARIES may be thought of as a
transformation applied to a structure §, which
strengthens one or more centers in § by provid-
ing fat boundaries (themselves consisting of cen-
ters), to intensify and better define the coherence
of the original centers. All three — LEVELS, SYM~
METRIES, BOUNDARIES — ate both property and
transformation.

In general, all the geometric properties iden-
tified in Book 1 are also associated with dynamic
transformations which will inject these geometric
Properties into the system of centers of any

Let us consider in a little more detail, how
the transformations work.

.rh‘ LEVELS-0F-5CALE transformation intro=

1% intermediate-sized centers fo i
“erarchy of scales that exist in ;
In this case, some zone t

looscly distinguished

1nto smaller parts, T,
new

v 15 differentiated further

- 7ts. This can happen so that these
PAarts are similar in size to one another, but

nf\e lcvci- smaller than the center which is being
differentiated. In another application of this
transformation, a large center
herent and distinct by the
smaller parts, which then act together with the

1:.|rge center to form a recognizable and distinc-
tive hierarchy.

is made more co-
introduction of

The sTRONG-CENTER transformation is the most
fundamental transformation of all (and will be
discussed further in chapter 7). Any weak center
which exists is made more emphatic by this
transformation. It may be more strongly differ-
entiated, more strongly defined, more strongly
integrated by virtue of its differences, or more
sharply drawn and distinguished. Of course, all
the transformations help, in some form, to
achieve this fundamental goal. However, the
transformation itself, in a primitive form, acts to
give weight and definition and distinction and
centeredness, to any weak center which has be-
gun to crysmﬂize in any given field.

The BounDARY transformation. Here the evolu-
tion of a given wholeness may take this_ &"r.m
First a zone of space is slightly different from its
surroundings —a cloudy but distinc:ly differ-
entiate zone with some "character appears.
How then, may this be further differentiated.
One thing that can occur, is :hfu the boundary
transformation is applied. In this case, the zone
(a ring zone, or spherical zone) becomes Frnm-f
distinct, and a thick boundary zone starts form

ingina discernible way-

The ALTERNATING-REPETITION transformation

a repeﬂ.tmg P

tern of similar entities,

it simultaneously generates

- ! differentiated field. The
\within a previously un

oame

i
£
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repealing centers, 1nter

a second pattern of
the first. This

locking and alternating with

transformation is the most basic way that a large

system may be given a structure as a repeating
field of many repeating smaller entities.
makes

The transformation

strong positive space by creat

|’US|T'I\'I".\P.\CF
ing new centers in
the space between other centers, thus strength
ening and shaping spaces between the other cen-
. aters themselves. This is

fifteen

ters that are not yet ce
one of the most pn\\‘t‘ri‘ul of the

transformations.

The GooD-SHAPE transformation takes an ex-
isting center or system of centers (often formed
by earlier application of the ALTERNATING-REP-
ETITION transformation). The transformation
intensifies the products of the alternating repeti-
tion, by strengthening them, making them more
distinctive— and this is done by applying the
GOOD-SHAPE transformation and POSITIVE-
cpAcE transformation in the weakly existing
centers in such a way that any loosely formed
shape which exists in the spac, is made more
marked, stronger, by giving more life to the cen-
ters within the shape. The effect is to make a
more beautiful, more living, shape.

The LocAL-sYMMETRY transformation strength-
ens a center (or system of centers) by making the
center (or each center in the system) have an in-
ternal axis of symmetry. The symmetries in-
duced are only local, and do not extend beyond
the limits of the center, and may sometimes even
be used only to strengthen or “symmetrize” the
kernel of the center. This is often the way in

center first receives its
ter an entity is differentiated
om its ground the sym-
SEts it up as a strong

structure, especially in its boundary
zones, and weaves the distinct opposing parts at

CREATING L1FE

the boundary into a tighter, less separated E
by physic ally creating connections in Whi‘chn
of one enters into the other, and vice versa, Ty
imbrication of the boundary cements the \h’n

(the structure plus its cont

)i thie transformaiit
tion helps to unify the growing whole. Tt wuul;

be unusual for this transformation to happel

the outset of a differentiating process. at

The CONTRAST transformation '.qak‘mdofsharp-
ening w hich occurs. In a system where twe pes
of centers occur the transformation works ty i3
crease the distinction between the two kinds;k
separates them more sharply from one anothe
thus creating a field of more strongly contrasting
entities. The contrast may be achieved by clor
darkness, polarity, or by other physical Cham:
terics. The polarity of the two, generates a more
well-knit system as a whole in which the tyq
kinds of centers can complement each other

better.

The GRADIENT transformation creates transi-

tions of size and character. In response to an

uneven, or non-homogeneous field, certain as-
pects of size, shape, weight, darkness, spacing,
are made to vary systematically — thus introduc-
ing coherence of a new kind into an almest
random-like field of structure. The gradient
transformation thus begins to create structue
where none was visible before. In other cases,a
simple polarity or position, or axis, engenders
gradient, and the inner parts and centers it
then given features which vary systematically
according to this gradient. In this case the GRA-
DIENT transformation can have a very a8
global, field effect within an extended zone. It
has a surprising ability to order complex &

inchoate structure, without greatly hendinﬁ_':‘

changing circumstance. %

o
The RoucHNESs transformation. In the €88

symmetries, or alternating repetition, 1t 15 08
gulﬁf ;

of making positive space, strong centers; !

necessary to introduce or pack in irre
ants of repeating centers, to make things é

STRUe

out, The roughness transfy
tional irregularity to find
A given ;;r,nﬁ,’;“r

i»:_-n‘n‘!r% things to work our.

possible fo

ply in the large. It is of e

Wholeness would not be I

The ECHOES transformatie
angles, and shapes and sha
repeating CEnters to othe
thus generating a widespre
among different centers ay
the whole.

The voip transformatior
of garbage. Areas which
entiated, and which do ¢
tiation, are cleaned outa
neous, and defined by 4
is attached, surrounded,
structure. The transforr
imitation of the greater

The SIMPLICITY transi
transformation, also cle
it works by removing &
ences, and other kinds ¢
the structure, where th
a single homogeneous
simplicity transformat
structure by reducing

The NOT-SEPARATENE
thought of as a kind of
transformation to an ¢
centers, modification:
and their surroundin;
more of the subtle su
ings; and at the same |
more of the substan
The effect is that d
together, forming a 1
in all, the purpose ¢
unify, to knit toget
which the separaten
reduced.
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oughness transformation yses inten-
regulanity to find the most regular fit
one which
to work out successfully

r a given configuration, and

thini

and sim-

It is of enormous importance
ss would not be possible withou jt.

woes transformation applies procedures
nd shapes and shape-character of certain
¢ centers to other centers in the field,

serating a widespread fa mily resemblance

o1p transformation is at work getting rid
bage. Areas which are relatively undiffer-
, and which do not need their differen-
1, are cleaned out and made more homoge-
us, and defined by a boundary zone which
strached, surrounded, by more differentiated
structure. The transformation also preserves an

imitation of the greater undifferentiated voin.

The siMpLICITY transformation, like the void
transformation, also cleans, simplifies. However,
it works by removing unwanted centers, differ-
ences, and other kinds of complexity, throughout
the structure, where the void does it by creating
a single homogeneous zone in one place. The
simplicity transformation gets rid of unnecessary
structure by reducing it.

The NOT-SEPARATENESS transformation may be
thought of as a kind of knitting. In applying this
transformation to an existing object or system of
centers, modifications are made to the centers
and their surroundings so that the center gains
more of the subtle substance from its sur:oum.i-
ings; and at the same time the surroundings gain
more of the substance inherent in the center.
The effect is that the two are brought closer
ther, forming a more indissoluble unit)t. All
I, the purpose of the transformation is to
10 knit together, to create a texture i
i the separateness of any given entity IS
ed,

G
H«.\\\,““\,\”“‘

The wa 3 A NESS r-
ay th T
¥ ™E NOT-SEPARATE) ESS transfor-

T
Mation most typically we ks

10 the effect of the

MUTUAL EMBEDDING
192). Whe

15 somewhat similar
slor transformation called
(Book 4, Jmp!cr 7
N Operating
and B, that are cliﬂ'ﬁc:
the tr

page
On two major areas, A
: tiated from one another,
ansformation takes piec
them inside B, and takes
them within A. The

es of A and capies
picces of B and copies
result is that A and B be-
Come more associated, more allied,

more united,
and less distinct from

one another. The not-
separateness transfory

late in the differentiatior

ion may occur early or
1 of a structure. Essen-
tially this transformation binds the entity which
is being ¢ y

ted and its surroundings more
tightly. This may be accomplished by a variety
of specific means including EcHoEs, DEEP N-
TERLOCK, BOUNDARIES and so on. However, the
overall unification of an entity and its surround-
ings, is a transformation in which the two dis-
tinct entities (a center and its context) are made
more connected, more similar, more different,
more interlocked, more reminiscent of each
other, more complementary, more distinct, less
distinct, and more united. The transformation
stretches them apart and binds them together,
making inside and outside less distinguishable.

Even under circumstances where the general
principle of unfolding wholeness governs, ".'h“
is it that makes these specific translornmtlmf,\
occur? 1 do not know exactly how to ans_wrr this
question. But loosely, one may compare it to the
way that there are geometrical limits on the

et
number of possible arrangements r].m paoc
in space — as, for instance, in the limited num
1

ber of differen

tals.
ated to form crys ; e
3 The inherent limitations of space have the

thematical and geomet-
hat, for purely ma : ‘
o ;xs thi:re are onlyacertain small number
nmhms:l)lar, a given wholeness can be cxt:-nd;td,
Df“;:ys serving its essential structure. I have dis-
while pre

cussed this issue numbe

= can be re-
t ways regular elements ¢

rof times in Book 1, also
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We see now that th fifteen properties P
.t merely observable end-products of sty
nreserving transformation The
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9 A NEW VIEW

< wholeness unfolds under the fifteen struc

ture-preserving transformations, these fifteen

geometric properties i1('LL‘Ai.lrﬂ}' ap-

associated
pear more and more often, and more densely,

while latent centers are progressively

being

Mountain land,
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e after mull

HE NATURAI WORLD

This is why the

d and intensif

differentia
living structure appears in nature
wholenessas

Living structure appears in the
g. If the evo-

a direct result of repeated unfoldin
lution of the natural world follows a step-by-step

I
f transformations




