
THE TERRITORY CONSTRUED AS A MAP
-  in  search  of  radical  design  innovations

in  the  representation  of  human  activi-
ties and their relationships(*).

A.J.N. Judge
Introduction

This  paper  explores  the  possibility  of  a
new  approach  to  the  representation  of
any  complete  ranges  of  human  activity  or
concern. The justification for doing so has
been  discussed  elsewhere  (1,  2,  3).  The
intention  is  to  provide  a  much  improved
overview  of  their  degree  of  relationship
and a feel  for  the dynamics between them.
A  particular  concern  is  to  reflect  ade-
quately the degree of  lack of  relationship,
indifference,  mutual  irrelevance,  or  distor-
tion  of  perspective  characteristic  between
those  active  in  such  different  fields.
The  tentative  nature  of  these  investiga-
tions must  be stressed. At this time it ap-
pears  that  three  distinct  approaches must
be  clarified.  Then,  by  interrelating  them
and  allowing  each  to  modify  the  interpre-
tations to which the others give rise, a ba-
sis  for  the  new  representation  sought
emerges.
The prime concern  here is not one of  logic
or  rigour  since,  to  the  extent  that  these
have  been  called  for,  they  have  been  uti-
lized  in  more  conventional  responses  to
the  problem (e.g.  classification  schemes,
general  system  theories,  world  models,
etc.).  Rather  the  concern  is  to  provide  a
convenient,  comprehensible  representa-
tion  -  capable  of  embodying  all  the  detail
and  precision  required  -  which  will  pro-
voke  reflexion,  discussion  at  many  levels,
and  feedback  on  the  perceived  relation-
ships between the fields represented. The
concern is to create a communication tool
to fulfil  a need  not  met by conventional  ex-
planations,  information  frameworks  and
systems.  Given  that  the  conventional  ap-
proaches are unable to  provoke  their  us-
ers into formulating better (as opposed to
more  precise)  questions,  the  tool sought
should  enable  users  to  formulate  those
questions for which they did not know that
they  needed  the  answers.
The  three  approaches  are  examined  se-
parately  in  Parts  1  to  3  below.  In  Part  4
their interrelationship is explored.

Part 1 : Ordering distinctions
In  this  approach the point of  departure is
the concept of a complete range of human
activity or concern, namely a totality which
is  divided  up  by  making  distinctions,
whether in a series or nested. Aspects of
this question have been explored else-
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where (1). especially the relationship of
the act of distinguishing to cognition.
Two much used representations of such
breakdowns are the list and the matrix.
(a) List :  A list does not order the relation-

ships  between its  elements  except  in
relation  to  nested  sub-lists  or  in  the
case of a list in series form. This does
not  imply  that  such  relationships  are
lacking,  merely  that  they  cannot  be
reflected  in  the  list  form.  Note  that  a
list is in fact a series of  « points »,  but
it is not necessary to conceive of it as
such. The points could be  represent-
ed as areas on a surface. It is only in
the  matrix  that  the  manner  in  which
the total area is cut up becomes expli-
cit,

(b)  Matrix  :  The cells of  a matrix may be
thought  of  as  sub-areas  of  the  area
representing  the  totality  which  the
matrix attempts  to reflect.  The sub-ar-
eas  are  of  course  positioned  with  re-
spect  to  column  and  row  communali-
ties.  It  is  now interesting  to  ask  why
the area is bounded in such a limiting
manner.  For  the  rectangular/square
form is one of the simplest. It provides
a  (paned)  « window  » through which
the  totality  may  be  perceived.  But  it
raises questions about the  « wall  » in
which the window is set and the posi-
tion of  the  observer  in  relation  to  the
observed on the other side of the win-
dow.
Now  to  the  extent  that  the  matrix  is
complete in its coverage,  there  really
should not be any  -  wall  ».  The matrix
should in such cases in effect  « wrap
around  » the  observer  all  is  window
and nothing is implict, unexplicated or
excluded. If this is not so then the wall
should  be  conceived  as  wrapping
around  the  observer,  possibly  with
other  windows corresponding to other
partial  views of  the external  totality to
which  the  observer  may  turn  his  at-
tention.
From  this  point  of  view  the  conven-
tional  two  dimensional  matrix  raises
the  question  of  the  conceptual  signifi-
cance  of  crossing  the  encompassing
boundary.  It  is  irrational  and  unmea-
ningful  because  the  « wail  » is  unre-
cognized. There is almost a flavour of
danger of  « failing over the edge  » as
sailors  feared  with  the  early  « flat
earth  » models  (quaintly  conceived in
the East  as  supported on  the back of
a  primordial  elephant  or  tortoise).
If it is assumed that the matrix is com-
plete, then it should be possible to re-

present  it  without  such  an  arbitrary
external  boundary.  If  the  external
boundary  is  eliminated  then  the  ma-
trix takes  the  form of  a closed surface
(wrapped  around  the  observer).  By
what  procedure  can  a  two-dimension-
al  matrix  be  so  modified  and  to  what
does it give rise ?

Consider  a  2-by-2  matrix.  The  sim-
plest  symmetrical  figure  which  retains
the  same  number  of  areas  is  the  te-
trahedron.  It  provides  four  « win-
dows  » on  the  external  universe  for
any  observer  positioned  within.
The continuity of surface area of  the three
dimensional  figure  emphasizes  any  func-
tional  continuity  between  the  aspects  as-
sociated  with  the  individual  sub-areas  or
facets  (the  « panes  »).  But  at  the  same
time  it  drawn  attention  to  the  discontinu-
ities  between  the  areas  associated  with
the  edges.  They  are  not  smooth  trans-
itions  but  are  marked  by  sharp  angles.  It
may then be asked (if reality is continuous
in  contrast  to  our  conceptions  thereof)
whether  such  a  representation  suggests
others which would reflect a lesser degree
of  discontinuity  between  aspects.  And  in-
deed there are, for the greater the number
of  symmetrically  disposed  surface  areas
(« panes  »).  the larger  the angle between
adjacent areas and the closer the approx-
imation to a continuous surface, namely a
spheroid.
However,  the  greater  the  number  of  dis-
tinct  areas  (whatever  they  signify),  the
more  difficult it  is to comprehend the total-
ity  with  any  precision.  The  patterning  of
the  surface area may  be  readily  scanned
but it is  only through the  « distorted dis-
continuities  » of  the  most  unspherical
figures that  it may be  grasped to any de-
gree.

A compromise may be considered how-
ever. Even a tetrahedron may be projected

onto a circumscribed sphere. This cuts up
the surface of the sphere into four (spher-

ically) triangular areas. More complex fi-
gures would of course result in more com-

plex patterns on the surface of the sphere.
The challenge is of course to maintain

continuity but the realities of the discon-
tinuities    between    extant    conceptual

frameworks may suggest that any such
goal is idealistic. Disturbing factors are :
(a) Unequal development : Clearly a par-

ticular cell of a matrix may itself be
broken down into more sub-cells than

is yet possible with its neighbours.
Such differences would be reflected

in the surface patterning of the asso-
ciated   sphere.    (The   intermediate
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three-dimensional  figure  would  of
course  be  asymmetrical  to  a  corre-
sponding degree).

(b) Gaps : Assuming that the original ma-
trix was incomplete to the extent of

missing one row, for example, then its
- presence » could be indicated by an
appropriate number of (shaded) areas

on the surface of the sphere - if their
» absence » from the total pattern had

been remarked of course,
(C) Zones : Assuming that originally there

were two or more unrelated matrices
which each encompassed aspects of
the reality to which an observer could
be sensitive, then their representation

on the sphere surface would give rise
to patterned  non-contiguous zones
separated by unmarked (shaded) ar-
eas reflecting the discontinuity be-

tween them. (The rules for projecting
the plurality of intermediate three-di-

mensional figures onto the surface
would be more complex than before).

The manner in which these disturbing fac-
tors are handled indicates the freedom

associated with this representational ap-
proach. Clearly distinct matrices could ei-
ther give rise to distinct spheres or could
be incorporated onto a single sphere as
non-contiguous zones (case c). On the

other hand, the possible articulation into
many nested levels of a particular ceil in a

matrix (case a), could be handled by re-
presenting the latter on a separate sphere

if the totality of its special perspective
needed to be stressed. List elements, re-
presented by areas (see above), could be
disposed around the surface of a sphere

on the basis of a projection of a three-di-
mensional   figure  with   the  appropriate

number of sides. If the list was not « com-
plete » then gaps in the spherical surface

would be required (case b).

Pattern of contiguity
In  a matrix it  is  clear  how the cells relate
to  one  another.  Once  the boundary  is  el-
iminated, however, the question of what is
contiguous  to  what  is  raised.  Also  in  a
two-dimensional  matrix  there  are  two
types  of  contiguity  (row  and  column)  be-
tween  cells.  But,  considering  the  simple
example  of  a  2-by-2  matrix  transformed
into  a  tetrahedral  surface,  the  validity  of
juxtaposing particular  areas may be ques-
tioned.
(a)  Enantiodromia  :  A  strong  objection

that may be made to juxtaposing cells
at  opposite boundaries of  a matrix  is
that  they  obviously  reflect  extreme
poles  of  distinction.  And  yet  there  is
much to suggest  the intimate relation-
ship of extremes (4).  Whether it is the
French phrase  « les extrêmes se tou-
chent  -,  traditional  Chinese  concepts
of  the continuous transformation from
yin  into  yang  and  vice  versa,  or  the
classical Greek dramatic notion of en-
antiodromia  (*),  in all cases there is a
functional continuity which the matrix

(*) T.8.  Bot.  The Four  Quanets  -  We shall  not  cease
from exploration. And the end of all our exploring, will be
to arrive where we  started. And know  the place  for the
free time

form conceals,  On the  other  hand the
matrix  itself  may  be  missing  rows
and/or columns, in which case juxtap-
osition would be inappropriate.

(b) Valency  :  In a two-dimensional matrix,
all  cells have a valency of  4  (neglect-
ing  the  boundary  question  discussed
above).  The  belter  known  three-di-
mensional  closed  figures  may  have
surface elements of valency 3, 4, 5. 6,
8  and  10,  although  not  all  combina-
tions  are  possible this  implies  a grea-
ter  richness  than  can  be  adequately
captured  by  a  matrix,  and a  richness
whose  continuity  is  maintained  in  its
projection onto a spherical surface.

(c)  Linkage  lines  :  In  a  two-dimensional
matrix,  the  links  between cells  of  the
same  row  or  column  are  clear.  Such
strings of areas may also be present
on  the  three-dimensional  closed  fi-
gures,  although  partial  strings  are
then also feasible.

(d)  Matrix  projection  :  Although  it  is  ac-
ceptable to portray a map of the globe
as  a  « matrix  » of  latitude/longitude
cells,  despite  the  distortion,  a  less
distorted  representation  is  achieved
by  using  other  projections  which  de-
part  from the rectilinear mode.  These
clarify to different degrees the time re-
lationship  between  the  areas  as  pro-
jected from the position of the obser-
ver.  It  is  possible  that  representation
of  matrices  could  benefit  from  being
seen in this light.

(e)  Complementarity  :  In  some  matrices,
complementary  pairs  of  cells  are  evi-
dent.  Such  complementarity  may  be
even more evident in the symmetry of
three-dimensional  closed  figures,  in
relation to the points raised in Part 2.

Part 2 : Complementary
The  three-dimensional  closed  figures  dis-
cussed in Part  1  are ideal abstractions in
an  important  sense  distinct  from  that  al-
ready mentioned. It is a fact that all but the
simplest  structures  (not  excluding  the
cube, for  example)  are  not  of  themselves
stable.  If  the  vertices  play  no  structurally
stabilizing  role  they  collapse.  Intuitively
this  suggests  the  importance  of  attention
to  design  techniques  which  could  ensure
the  inherent  stability  of  structures  con-
forming  to  such  patterns.
These problems have been extensively  in-
vestigated  by  Buckminster  Fuller  and
others. Their relevance to the concerns of
this  paper  have  been  discussed  else-
where (5, 6, 7).
Of  special  relevance  is  the  concept  of
counterbalancing  counteracting  forces  as
a  basis  for  maintaining  the  pattern  in
question.  This  is  achieved  through  ten-
segrity  structures.  It  suggests  that  com-
plementary  opposed  factors  should  be
specially  positioned  in  relation  to  one  an-
other.  This  pattern  of  contraints  may  be
used  to  design  a  spherically  symmetrical
representation (5).

Part 3 : Comprehensible code
In  this  approach  the  concern  is  to  make
use of some surface which can be suitably

« coded  .• to provide  « hooks  -  onto which
concepts can be  « hung  » in such a way as
to  facilitate  comprehension  of  the  patt-
erns as a  whole. The emphasis  is there-
fore  on  providing  a  trigger  for  memory  and
comprehension.  This preoccupation has  a
long history going  back  to the Greeks,  and
possibly  the  Egyptians,  as  reported  by
Francis  Yates  (8).  It  is  only  comparatively
recently  in  the  17th  century  that  it  went
out  of  favour  with  the  western  scientific
revolution  and  the  widespread  use  of  pa-
per as a crutch for memory.  There is little
current  concern  with  memory  (particularly
with  the  increasing  number  of  information
services  and  references  tools)  other  than
in the  form of  gimmicks to meet  the  chal-
lenge  of  examination,  or  in  relation  to
speed  reading  etc.  On  the  other  hand
these  gimmicks,  current  investigations  of
memory  prodigies,  and  the  reports  of  the
ancient  art,  all  emphasize  the  importance
of suitable  « hooks  ».The relation to com-
prehension,  as exemplified by the  Eastern
practice  of  the  mandata  (9).  is  discussed
elsewhere (1).
A  recent  paper  proposes  the  use  of  a
sperical  surface  to  model  the  body  of
knowledge  and  its  development  (10).  The
concern  did  not  extend  to  problems  of
comprehension. As Yates reports, this de-
mands the use of  « hooks  » which usefully
trigger  the  imagination  through  non-intel-
lectual  processes,  however  irrational  and
unsystematic  they  may  appear.  Thus  fa-
voured  « surfaces  » included  building
complexes  which  enabled  some  to  use
over  120,000  memory locations in a struc-
tured  comprehensible  relationship  to  one
another.  The production of  a suitable re-
presentation  can be seen  as  a  problem of
design,  namely  a  series  of  decisions
about  the  relationship  between  form  and
content  (1  l).This involves a struggle for a
« best fit ». As the design is « firmed up »
to  completion,  its  value  as  a  tool  for  im-
proved  comprehension  becomes  increa-
singly apparent.
As  a  design problem,  any initial  attempts
are bound to contain many weaknesses.
These could however  be progessively re-
duced  following  experience  with  the  re-
presentation,  discussion  and  feed-back.
Part  of  the  merit  of  this  approach  (for
some at least) lies in reflecting on the de-
sign  problem  itself  and  the  disciplined
pattern  of  decisions  which  need  to  be
made. It is likely that there are several alt-
ernative  patterns  which  could  lead  to
equally  useful  and  thought  provoking  re-
sults.

Design decisions
1. Decision 1
The  surface  used  for  the  representation
shall  be a spherical  one.  This has the mer-
it of built-in continuity which,  through the
absence of a boundary, does not give un-
due  privilege  to  any  position  on  the  sur-
face.  Being finite and rounded it has a cer-
tain  « graspable  » quality; the form of the
whole  is  intuitively  comprehensible  as  a
gestalt.  This  quality  is  absent  from  con-
ventional tabular (or matrix) presenta-
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Figs. 1 and 2 Humorous mapping exercises. Reproduced from : Rebus Heaviwait and Emmanuel Lighthanger. Projex. New York. Links Books. 1972.
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tiens  which  provide  an  abstract  frame-
work  lacking  any  focus  for  comprehen-
sion.  The  same  is  true  of  more  complex
surfaces (although there are merits to the
use of a torus, for example).

Decision 2
The surface shall be broken up into a patt-
ern  of  two  interweaving  forms  :  « land  »
and  « water  ».  Clearly  a  uniform  surface
would  not  provide  any  « grip  » for  the  im-
agination.  Simply  inscribing  a  regular  lat-
itude/longitude  grid  pattern  would  also
stress the abstract  and alienate the imag-
ination.  The  land-and-water  coding  ap-
peals  to  the  imagination  because  of  the
widespread  familiarity  with  the  terrestrial
globe,  its  various  surface  features,  and
their relationship to the observers own lo-
cation and those of  others of  whom he is
aware,  it  has  an  organic  quality  which  is
encountered in  fictional  fantasy worlds (cf
Tolkien),  science  fiction,  or  humour  (see
Fig.  1  and  2;  are they conceived as conti-
nents on a « flat earth  ».  and if so. why  ?;
how distant are they from each other ?).

Decision 3

The  two-fold  distinction  on  the  surface
shall  be  used  to  carry  the  basic two-fold
distinction  in  human  activity  and  con-
cerns. Here care is required because of

the problems of label  words at this level  of
abstraction (1 ).  It is not a question of ade-
quate  definition,  because  this  simply  in-
troduces the vicious circle of the definition
of the words used in any definition, etc. ig-
noring  the  question  of  comprehension.
The  words  used  here  are  therefore  to  be
considered  as  pointers  only.  The  basic
distinction  is  between what can  be  com-
prehended  (by  the  reader/observer)  as
common to what is  denoted by the labels
in each of the following lists :

« land » « water »
rational irrational
intellectual emotional
conscious unconscious
order disorder
recognized unrecognized
« left brain » « right brain »
yang yin
» practical » « impractical »
expressed repressed
etc. etc

This  is  not  in  any way meant to  suggest
that one is  « better  » than the other,  just
as  it  would  be  ridiculous  to  suggest  that
land is better than water.

Decision 4

The  land  masses  shall  represent  activity
performance rather  than the activity as a
subject e.g. performing chemical opera-

 

AREAS.          1 2 ]           3   4 5 6 7 8 9

)
FORM &
S T R U C T UR E
AREA

11
Logic

12
Mathema-
tics

13
Statistics 14

Systemo-

logy

15
Organiza-
tion

16
Metrology 17

Cyberne-

18
Standardi-
zation

19
T es t ing   &
monitoring

2
ENERGY   &.
MATTER
AREA

21
Mechanics

22
Physics of
matter

23
Gen. & tech.
physics

24
Electro-
nics

25
Physical
chemistry

26
Pure 
chemistry

27
Chemical
technol. &
engg.

28

Energy

29
Electrical
engg.

3
COSMO &
GEO-AREA

31

Astronomy

32

Astronau-

33
Basic geo-
sciences

34
Atmospher.
sci. & tech. 35

Hydrospher.

36
Geological
sciences

37
Mining 38

Materials

39
Geography

4
BIO- AREA

41
Basic
biol. scien-
ces

42
Microbio-
logy &
cultivation

43
Plant
biology &
breeding

44
Veterinary
sciences

45
Veterinary
sciences

46
Agriculture
& horticul-
ture

47
Forestry &
wood sci. &
technol.

48
Food
science &
technol.

49
Ecology
& envi-
ronment

5
H U M A N
AREA

51
Human
biology

52
Hea l t h   &
theoretical
medicine

53

Pathology

& med i-

54
C lini ca l
m ed ic ine &
cur e

55
Psychology

56
Education 57

Profession.

labor.

58
Sport 59

Household6
SOCIO-
A R E A

60
Sociology

62
State  &
politics

63
Public
admini-
stration

64
Money  &
finances

65
Social  aid.
social poli-
tics

66
Law

67
A r ea   plan-
ing. urba-
nism

68
IV. ilitary
sci. & tech.

69
His to r y

7

ECONOMICS

& TECHNO-

71
Gen. & natl.
economics

72
Business
economics

73
Technology
in general

74
Mechanical
& precision
engg.

75
Building 76

Commodi-

77
Vehicle sci.
& technol.

78
Transport.
technol. &
services

79
Utilities
& service
econom.

8
SCIENCE &
INFORMA-
TI ON AREA

81
Science of
science

82
Information
sciences

83
Informatics
computer
sci.

84
Information
in general

85
Communi-
cation sci.

86
Mass- com-
munication

87
Printing &
publishing

88
Communica-
tion engg.

89
Semiotics

9
CULTURE
AREA

91
Language
&   l ingui-
s t ics

92
Literature
& philology

93
Music
& musico-
logy

94
Fine arts 95

Performing

a r t s

96
Culture
sci.i.n.s.

97
Philosophy

98
Religion
&  secret
teachings

99

Christian

R el ig ion

Fig. 3 Reproduced from : I. Dahlberg. ICC - Information coding classification. International Classification. 9 (1982). 2, p.87-93.
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Fig. 5 Erosion of ideal geodesic sub-division.



tions  and  associated  symbol  manipula-
tion, rather than  *  chemistry  -  as a body of
knowledge;  praying  rather  than  prayer;
etc.  This  removes  the  need  to  consider
subjects  which  are  not  associated  with  a
pattern  of  activity,  and renders  other  sub-
jects  subordinate  to  the  pattern  of  activity
with  which  they  are  associated.  It  is  a
move  from  a  noun-focus  to  a  verb-focus
(and  is  thus  more  process oriented).  Sub-
sequent  investigation  may  suggest  that
this  decision  should  focus  more on the no-
tion  of  the  -  body  of  knowledge  -  rather
than  « activity  performance  ».  Revision  of
the  design  sequence  would  then  be  re-
quired or  the  advantages of  an  alternative
design  considered.  It  is  possible  that
some  mixed  notion  (« disciplined  or-
der  » ?)  would be preferable whose spec-
ification  might  itself  raise  problems  of  la-
belling,  definition  and  comprehension.
The  -  fields  of  human  activity  » denoted
by  the  land  masses  could  be  interpreted
to  include:  walking,  hating,  philosophy,
economics,  welding,  chemistry,  drama,
meditation,  etc.  They  could  have  been
restricted  to  intellectual  disciplines  (12),
or  more broadly  to occupations  (  13).  They
could  have  been  extend  to  types  of  role.
Only  by  further  investigation  will  the  impli-
cations  of  this  design  decision  become
apparent.
There is  an obvious  design  problem of  de-
termining which level of  « human activity  »
is  to  be  mapped  by  the  surface  areas
themselves  and  which  levels  could  be
more  appropriately  indicated  by  (a)  fea-
tures on those areas, whether  « natural  »
or  « artificial  »,  or  (b)  by  « natural  » or
other  activities  occuring  on  or  over  such
surfaces,  or  (c)  by  making  use  of  one  or
more  other  spherical  surfaces  (a  point
raised in Part  1).  This question will be con-
sidered in Part 4.

Decision 5

It follows from Decisions  3  and  4,  that the
water  masses  shall  be  used  to represent
human  activity which  is  not  « conscious-
ly » and  « rationally » ordered in the man-
ner associated with  land  masses.  A  land
mass split by a body of water, would thus
be used to represent an  « irrational  « dis-
continuity  in  an  ordered  approach.  The
distinctions implied by the size and nature
of  the  body  of  water  (ocean, inland  sea,
lake, river, marsh, stream, etc) will need to
be  clarified  by  subsequent  design  deci-
sions even if their  possibilities can be  in-
tuited  at  this  point-
Two basic design problems must be faced
at this point namely:

(a)  the  determination  of  the  relative  size
of  any  land  mass  or  body  of  water,
even  if  attention  is  restricted  to  sur-
face area.

(b) the  disposition  of the land or water ar-
eas  in  relation  to  one  another;  the
pattern they constitute on the surface
of the sphere.

At  this  point  it  is  necessary  to  draw  to-
gether  the  threads  emerging  from  the
three approaches and to return to insights
from Parts 1 and 2.

Part 4 : Integration
The  conceptual  procedure  whereby  a  ma-
trix  is  formulated  gives  rise  to  cells  of
« equal importance » or « weight ». By this
is  meant  that  each  category  (cell)  is
equally  distinct  from the other  categories
(cells).  Of  course,  if  some  quantitative
measure  is  attached  to  the  cells  than
there  will  be  inequalities.  But  these  may
be considered secondary (at least for the
moment).
Using  the  argument  of  Part  1,  the  matrix
categories may be given equal  « land  » ar-
eas  (in Part  3)  on the surface of  a sphere,
at least as a first approximation. If the ma-
trix attempted to reflect all fields of human
activity (see Fig.  3,  for example), then this
could  be  considered  an  indication  of  the
desired  subdivision  of  the  spherical  sur-
face.  The  relationship  of  the  matrix  cells
might  also be considered an adequate in-
dication of  the disposition of the areas on
the surface.
This  procedure  of  course  presupposes
that :
(a) the matrix is complete,
(b) all activity is rationally ordered
(c)  the  relationships  between  such  activ-
ities  are  rationally  ordered.
The current  lack of  relationships  between
the  natural  sciences,  or  with  the  social
sciences,  the humanities,  or  other  modes
of  activity  shows  the  weakness  of  this
presupposition  and  the  difficulty  which
would be encountered in formulating such
a  matrix.  Even  classification  science,  by
definition neutral to the variety of fields of
activity,  generates  a variety  of  competing
matrices (although they are usually lists).
In fact  Fig.  3  constitutes the most  recent
effort  to  cover  the  complete  range with  a
minimum of  distortion.  But  of  course it  is
not designed to highlight the hiatus, in the
minds  of  the  practitioners,  between  the
different  fields.  One  may  also  ask  what
aspects  of  human  activity  are  omitted
from a  « subject field  » matrix with its built
in  emphasis  on  the  study  mode.
In the light  of  Part  3  therefore,  -  water  »
areas are likely to be evident along the

discontinuities  between the areas on the
spherical surface. However this does not
imply  a  regular  pattern  of  « canals  »,  for
the  degree  of  hiatus  will  vary  between  dif-
ferent  « land  » areas,  giving  rise  to  any-
thing  in  width  between  a  river  and  an
ocean. On the  other  hand, some  possible
lines of  hiatus  will  be  eliminated as  a  re-
sult  of  the rational  binding together  of  two
areas  (e.g.  where a  suitable  paradigm en-
sures  the  appropriate  meshing).  Further-
more,  a  large  category  (e.g.  a  particular
science)  may  be  fragmented  by  a  « ne-
twork  of  waterways  » into  sub-areas  due
to  the  mutual  hostility  between its consti-
tuent  schools  of  thought.
The  question  is  then  does  the  Part  1
procedure  suggest  a  means  of  decom-
posing  the  surface  further  to  delineate
where  discontinuities  may  arise  between
sub-categories.  There  is  in  fact  a  well-de-
veloped tech  nique  for doing so. This is the
geodesic  subdivision  of  the  surface  of  a
sphere  (Fig.  4).  It  may be used  to  decom-
pose  the  surface  as  finely  as  is  required
by  the (ability to  « resolve  conceptually  »
the)  presence  of  nested  sub-categories  in
a  given zone (and not  necessarily in ano-
ther).  It  may  be  based  on  many  of  the
three-dimensional  figures  to  which  the
Part  1  procedure  gives  rise.
These  steps indicate  that  it  is  possible  to
depart from the  « simplistic  » ideal  subdi-
vision  of  the  spherical  surface  and  to  re-
spond to local variations. But the areas so
delineated,  however  small,  are  still
bounded by  « straight  » lines (i.e.  on the
curved surface). It is a valuable indication
(preserving  the  classificatory  precision  of
Part  1)  but  lacks  the  organic  quality
sought in Part 3.
However,  consider the ideal boundaries of
the areas decomposed as in Fig. 5.  If a giv-
en  boundary  is  « eroded  » by  the  en-
croachment  of  some  irrational  element.
this may be indicated by selective removal
of  the  smallest  sub-areas,  thus  resulting
in  a  ragged,  « realistic  coastline  ».  This
raises  the  question  of  how  to  determine
with  precision which such areas  to switch
from land to water.
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The world was spinning like the most delicately tinted of bubbles, all light It was the mind of
humanity that I saw. but this was not at all to be separated from the animal mind which married
and fused with it everywhere. Nor was it a question of higher or lower... I watched a pulsing swirl
of all being, continually changing, moving, dancing, a controlled impelled dance, held within its
limits by its nature, and part of this necessity was the locking together of the inner pattern in light
with the other world of stone, leaf, flesh and ordinary light...
And on this map or plan that showed how myriads of ridiculously self-important identities were
reduced to a few, was another, different, but, in some places, matching pattern, of a stronger,
rarer light (or sound) that varied and pulsed and changed like the rest but connected direct made
a link and a bridge, a feeding channel, between the outer (or inner, according to how one looked
at it) web of thought or feeling, the pulsating bubble of subtle surrounding colour, and the solid
earthy watery globe of Man. Not only a link or a bridge merely, since this strand of humanity was
open like so many vessels open to the rain, but part of the shimmering web of fluid joyful being,
which  was why the scurrying,  hurrying,  scrabbling,  flighting,  restless,  hating,  wanting  little
patches of humanity, the crusts of lichen or fungi growing here and there on the globe, the sea's
children, were, in spite of their distance from the outer shimmering web, nevertheless linked with
it always, since at every moment the glittering tension of singing light flooded into them, into the
earthy globe, beating on its own delicious pulse of joy and creation.

Doris Lessing, Briefing for a Descent into Hell
(New York. Alfred A Knopf)

- Motto - of the volume by : Erich Jantsch and CH Waddington (Ed). Evolution and Consciousness; human systems in transition
(Référence 15).



On the  other  hand,  the  encroachment  may
be that  of  a  neighbouring field  of  activity
which  -  incorporates  « a sub-area across
the original boundary into its own domain.
This opens the possibility to the indication
of a  (« political  »)  switch of  allegiance or
empire building, neither of which is foreign
to  the  dynamics  between  disciplines,  for
example.

Despite  these  possibilities  however  some
nagging questions remain. They may be il-
lustrated by imagining that  in the absence
of  the  conventional  global  map  informa-
tion  was  nevetheless  available  on  all  the
land  masses.  This  could  be  presented  in
list  or  matrix  form.  Despite  the lack of  any
global  perspective,  inhabitants of  the  land
masses  could  be  consulted  on  their  rela-
tionships  with  neighbouring  territories
and  the  barrier  constituted  by  any  inter-
vening  body  of  water.  The  problem  is  how
to  solve  the  question  of  scale,  distance
and  direction  on  the  basis  of  such  inter-
views. How can any group associated with
a particular  pattern of  activity be objective
about the relative size of  the  land surface
by  which  the  activity  is  denoted  ?  There
would  be  an  obvious  tendency  to  inflate
the importance of that with which one was
familiar  and,  unless  menaced by  it,  to  di-
minish  that  of  which  one  disapproved  or
was  misinformed  (even  to  the  point  of
declaring its existence to be a  « pure fan-
tasy of fevered minds  »).  In this light,  any
map in likely to be the subject  of consid-
erable  controversy  (if  in  fact  the  proce-
dure  is  held  to  be  of  any  merit).
It may in future be possible to respond to
this  difficulty  and  provide  a  rational  basis
for  positioning  the  boundaries  between
fields of  activity and this is considered in
Part  5.  At  this point  some available indica-
tors may be considered as  a  guide to  re-
fining a map in terms of  size of  surface ar-
eas as a measure of relative importance.

A number of possibly indicators are avail-
able :
- occupational statistics
-  educational  statistics  by  discipline  or

Occupation
-  funds  associated  with  sectors  of  econ-

omic activity
-  documents  associated  with  particular

« subjects » or disciplines.

But,  however these  might  be  used  to  ob-
tain  some  first  approximation  to  relative
importance,  they  fail  to  detect  the  more
prevalent  types  of  activity  e.g.  walking,
cafe activity,  love-making,  etc.  These are
better  recorded  by  time-budget  data
where  available.  However  time-budget
categories  would prove  inadequate  to  the
task  of  distinguishing  the  variety  of  hu-
man activities which emerge from the data
above.
Both types of data would fail to distinguish
between  the  various  patterns  of  activity
often  associated  with  different  kinds  of
social  grouping (e.g.  organizations)  or cul-
tural  group  (e.g.  communities).  Clearly  a
variety of  sources would have to  be used
to obtain a rough indication of  surface ar-
eas  as  a  stimulus  to  feedback.
A  second  question  concerns  overlapping
patterns of activity (e.g. an occupation

which involves walking, which is itself also
a  leisure  activity).  Here  the overriding  or
determining  pattern  must  be  considered
to take precedence.
This however brings up a further question.
If  the relative  land surface approximations
are  based  on  some  indicator  like  world
man-hours  per  year  per  activity,  some
very  basic  activities  might  acquire  unde-
sirable  prominence  on  the  total  surface
(e.g.  sleeping,  food  consumption,  etc.).
One approach, if desired, is to use a logar-
ithmic  relationship  between  man-hours
and surface area. But would this destroy

With  regard  to  the  degree  of  relationship
between land areas, it  should be possible
to  make  some  use  of  citation  analysis.
Clearly the frequency of citation of papers
in  neighbouring  fields  would  be  high.  A
frequency  analysis  could  then  lead  to  a
suitable  pattern  of  juxtaposition  of  fields.
Of  course  citation  information  is  only
available  for  certain  fields  of  activity  and
covers only a few publications, but it could
nevertheless  provide  some  valuable
(« quantifiable  »)  guidance particularly for
the  natural  and  social  sciences.  Possibly
an  analogous  -  citation  » approach  could
be developed on the basis of a rigorous in-
terview technique  in order  to  cover  other
fields.
The  preceding  paragraphs  are  an  indica-
tion  of  design  problems  to  be  confronted
in the light of different kinds of information
available.  It  is  appropriate  to  view  this
problem  in  terms  of  the  probable  confu-
sion  in  the  minds  of  the  early  cartogra-
phers confronted on the one hand with re-
ligious  and  philosophic  (ideal)  models  of
the structure of the world, and on the other
with  a  jumble  of  facts,  opinions  and  ru-
mours  based on  travellers  and  investiga-
tors with different kinds of axe to grind.

Part 5 : Transformations
This  investigation  has  so  far  clarified  a
number of aspects of the design problem.
Attempts  at  producing  crude  maps  could
be made. But it is possible that, by plung-
ing  further  into  the  implications  of  the
spherical  framework,  some  useful  insights
and  clues  may  be  obtained  to  improve
map  design.  That is the  aim of  this  Part,
which  raises  questions  without  necessar-
ily  supplying  adequate  answers.
Given the  distinct land masses of  Part  4,
one  may  ask  what  « spreads  » or
« stretches  » any such field of activity over
the spherical surface to its boundary. Why
is « mathematics  » in one part and « art  »
in another ?
Suppose  that  each  such  field  could  be
defined in terms of different combinations
of  a  limited  number  of  distinct  « ele-
ments  » of  perception or  cognition.  Then
how many elements are required at a min-
imum to enable the complete range of ac-
tivity fields to be specified ? What kinds of
elements and combinations are we talking
about  ?  And how does this  relate  to the
geometry  of  the  sphere  ?
It  is  important  to  note  that  in  denoting  a
field of activity by an area, this opens up
possibilities which are absent when it is

defined as a point  -  as in a list, a classi-
fication  scheme,  or  even a  matrix  (where  a
« cell  » is  in  effect  a  point  in  an  array).
Such  a  field  may  be  conceived  as  com-
posed  of  points  with  a  common  character-
istic.  But  towards  any  boundary  of  the  field
the  » strain  » increases  on  the  specifica-
tions  of  the  point  in  terms  of  the  common
characteristic  (exemplified  by  the  more
central  points  of  that  field). The  boundary
is the  location where the points shift alle-
giance  to  minimize  the  strain.
This  suggests  that  the  land  mass  denota-
tion  of  field  of  activity  reflects  very  ade-
quately the  crudity  and  rigidity  of  conven-
tional  conception  of  such  activities.  It
corresponds  to  the  Aristotelian  either/or
approach.  The possibility  that  there  might
be  some  functional  continuity  across  such
boundaries  is  excluded.  Attempts  can
made  to  extend  the  boundary  of  a  field  to
encompass  a  neighbouring  field,  but  the
possibility  that  the  nature  of  the  field
changes as one moves over  it is excluded.
Although  in  fact,  as  with  border  cultures
anywhere,  the  activities  on  each  side  of
the  border  may  have  more  in  common
than  with  their  respective  central  posi-
tions.  This  of  course  makes  a  matrix  re-
presentation  crude  and  unsubtle  Also  in-
formation  must be placed  in  either  one  cell
or  another,  but  not  between.
Expressed  in term of  the  sphere,  it  would
be  much  better  to  be  able  to  indicate  the
type of activity by some function of the po-
sition of  a point on the sphere.  Transition
from  point  to  point  would  then  give  func-
tional  continuity  emphasizing  continuous
« transformation  » from  one  activity  to  an-
other.  The  « artificial  » regrouping  of
points  into areas  to  which  a  conventional
label  is  attached,  and  the  emergence  of
discontinuities  between  areas,  would
then  be  understood  as  arising  from  an  in-
ability  to  handle such functional  continuity
-  an inability with which we are obliged to
live.  (There  is  a temptation  to think of  such
artificial  areal  rigidifications  as  conceptu-
al  » tectonic  plates  » floating  slowly
around  on  an  underlying  semi-fluid  con-
tinuous  magma which  wells  up  at  the  dis-
continuities...  or  as  « macrons  » (14)).
If  this  line  is  followed  further,  it  may  be
asked  how  points  might  be  defined  in
these terms.  What function or  coordinate
scheme could  be  used  to  « spread  » the
complete  range  of  activity  -  elements  »
over the spherical surface  ?  Is it, for exam-
ple,  possible  to  use  any  4-fold  scheme
(e.g.  Jung,  Parsons, etc) such that from a
given  point  moving  « north  ».  « south  »,
« east  » or  « west  » moves one to activi-
ties with a greater amount of  « quality A ».
« B  »,  « C  » or  « D  » respectively  ?
Clearly  it  would  be  important  to  avoid  be-
ing  trapped  by  any  particular  4-fold
scheme  which  effectively  stresses  the  qu-
alities characteristic of  the field of  activity
within  which  it  was  formulated.  Rather  the
principle  of  a  4-fold  scheme  would  be  ac-
cepted  and  the  challenge  of  determining
what  content  emerges  from  a  4-fold  cut
could  be  faced.  This  problem  is  discussed
elsewhere  (1).  Basically  the  difficulty  is
one of avoiding the labelling tendency, the
assumptions associated with labelling.
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the  tendency  to  premature  conceptual
closure,  and  the  problem  of  comprehen-
sion.  From  this  emerges  the  possibility  of
taking  whatever  can  be  comprehended
(without  labelling)  by  the  reader/observer
as  common to a  wide  range  of  4-fold cuts.
This  is  unconfortable  because  of  the  elu-
sive  Quality  such  as  is  found  in  the  signi-
ficance  attached  by  Chinese  philosophi-
cal  texts  to  -  north  ».  « south  »,  « east  »
and  -  west  » (16)  (*).  On  the  other  hand
labels  may  be  attached  for  convenience,
although  the  challenge  to  comprehension
should  be  stressed  whenever  possible.
The  geometry  of  a sphere  also  suggests  a
more  elegant  scheme  namely  in  terms  of
radial  coordinates.  This  effectivily  trans-
forms  « north/south  » and  « east/west  »
into  two  angular  measures.  The  challenge
to  comprehension  of  enantiodromia  (see
above)  has  of  course  to  be  faced.  The  re-
lationship  between  angle  and  meaning
has  been  explored  by  several  au-
thors  (17,  18,19)  but  the  conclusions  are
at  best  tentative;  much  remains  to  be
done-
It  should  not  however  be  forgotten  that  the
purpose  of  this  exercise  is  to  obtain  an
adequate  « conceptual  surface  »...  The
sphere  has  comprehensible  characteris-
tics  but  by  choosing  it,  it  is  immediately
necessary  to  allow  more  complex  phen-
omena  (which  are  distorted  by  a  spheric
representation)  to  be  projected  onto  it.
The  consequence  is  a  necessary  loss  of
(simplistic) neatness,  emphasizing  the
value  of  the  « realistic  organic  » map  of
Part  3.  But  the  line of  investigation  can  be
extended  further  (without  losing  the  link
back  to  Part  3  and  4)  by  confronting  the
problem  of  different  levels  of  abstraction
and  comprehension.  It  remains  a  design
decision  as  to  the  level  of  abstraction  at
which  the  « fields  of  activity  » are  con-
ceived  and  allowed to  « impact  » on  the
surface  of  the  sphere.  But  what  happens
to  the  levels  which  are  less  abstract  or
more  abstract,  once  such  a  decision  is
made  ?  Where do they get  « put  » ?  Those
which  are  less  abstract  may  perhaps  be
allowed to  « affect  » the  topography and
geography of  the sphere,  and such design
possibilities  are  briefly  discussed  in
Part  6-  Those which are more abstract  and
less  comprehensible  may  possibly  be  pro-
jected  into  the  socio-cultural  life  which
could  be  designed  onto  the  sphere.  This
approach  is  not  considered  further  in  this
paper.  Although it  could  be  very  meaning-
ful  as  a  communication  tool  and  provides
a  rationale  for  the  tendency  to  use  car-
toon,  fictional  and legendary characters  to
illustrate  psycho-social  dynamics.  An  alt-
ernative  is  to  nest  a  number  of  other
spheres  concentrically  within  that  already
discussed,  according to  the  number  of  le-
vels of abstraction it is desired to repres-

(*) Note  mat. even more than in the West, the Chinese
«emohasize  the  areal as well  as the directional charac-
ter  This suggests  a  transformation  from  the  -  com-
pass  -  circle representation to the spherical arcal  which
would  create  zones such  as  «north  west  »,  « south
south east  -  to whatever level of  detail  was required.
How they would be located as areas on the sphere re-
mains to be explored.

ent. With this approach, the most abstract
(i.e.  most  central)  sphere  would  reflect  a
minimum  number  of  distinctions  whose
relationships would be relatively clear and
simple,  but  whose  content  would  consti-
tute  a  challenge  to  comprehension  and
would  be  impossible  to  define  or  label  sa-
tisfactorily  (1).  At  other  levels,  compre-
hension  and  labelling  would  be  less  of  a
challenge  but  the  relationship  pattern
would  be  increasingly  complex  and  diffi-
cult to define or  to comprehend as a total-
ity.  Consider  the  successive  shells  of  the
( Ching  elements  with  2,  4,  8,  16,  32  and
64  components  (16).  The  patterning  of
the latter is very complex, in fact one is re-
minded  of  the  Chladni  standing  wave  in-
terference  patterns  (20).
If  any more  abstract spherical  shells were
omitted, their content and its relationships
would have to be projected onto whatever
less  abstract  shells  were  retained  in  the
representation,  or  be  left  as  « uncap-
tured  » by  it.  Such  projections  would  of
course  tend  to  complexify  the  patterning.
Note  that  some  clues  to  comprehending
the  nature  of  such  a  representation  may
be  obtained  by  reflexion  on  the  succes-
sive electron shells of atoms and the patt-
erning of  « orbital clouds  ».  This is an im-
pressive conceptual  model  of  the relation-
ships  between  successive  levels  of  dis-
tinction. It is possible to see how many le-
vels  are  required  before  N  distinctions
have  been  effectively  made,  namely  how
many levels are required before N distinct
concepts  can  be  effectively  represent-
ed  (1).  The  representation/comprehen-
sion  problem  of  this  shell  approach  has,
interestingly  enough,  been  confronted  in
the  problem of  representing  the  complete
range of colours. Not only does Johannes
Itten  (21)  suggest  that  the  complete
range  can  be  represented  by  points
throughout  a  sphere  (defined  by  latitude
and longitude),  but  he chooses to consid-
er the basic colours as regrouped into  62
zones on the surface of the sphere  (5x12,
plus  2  Polar zones of black and white). He
also  chooses  to  consider  the  remaining
colours as  grouped in  3  inner  shells.  The
whole  scheme  is structured  so  that  com-
plementary  and  contrasting  colours  are
immediately evident. He also indicates the
complexity  and  richness  arising  from  co-
lour « chords » of 2, 3, 4 or 6 tones based
on  the  apexes  of  (three-dimensional)  fi-
gures  inscribed  within  the  colour  sphere
(cf. Part 1 ). It is interesting that the repres-
entation of the range of colours is not yet
understood or  accepted, and that  the an-
alogous  problem  for  sounds,  odours,
tastes  and  textures  in  far  from  being
solved.
Whilst  the  shell  approach  was,  ironically,
much favoured by traditional religious phi-
losophers  (whether  concerned  with  the
structure  of  the  cosmos  or  of  man)  and
does have  iconic  merit  due to  its  spheric
symmetry,  it  nevertheless  poses  serious
problems to  comprehension. The  same  in-
formation  can  be  represented  by  « de-
concentricatmg  » the  shells  and  treating
each as a planet in orbit around a central
sun (presumably not a  binary star  !).  The
approach of Part 3 and 4 can then be ap-

plied  to each  independently  in terms of  the
content  of  the  level  of  abstraction  dec-
ided.  The  structural  richness  of  the  solar
system  model,  with  which  there  is  increa-
singly  widespread  familiarity,  provides
conceptual  « hooks  » on  which  to  hang
even  more  of  the  dynamics  it  is  desired  to
capture  in  a  representation.  Clearly  the
planets  must  move  in  orbit,  they  must
spin,  etc.  These  stabilizing  characteris-
tics,  which  have  traditionally  constituted
severe  obstacles  to  comprehension,  are
even  more  difficult  to  comprehend  in  the
shell model  (electron  « spin  »,  etc.). They
also  raise  interesting  questions  about  the
adequacy  of  a  simple  spherical  represen-
tation without  « spin  » (implying  « poles  »,
« diurnality  » etc.) or  « revolution  » (imply-
ing  «seasons»)  around  a  central  pre-
dominating  » function  ».  Clearly  it  is  not
adequate  simply to  use separata  and  un-
related  spherical  models  to  represent  dif-
ferent  sets  of  functions  at  different  levels
of  abstraction  (as  is  the  conventional  ap-
proach  of  disciplines  concerned  with  dif-
ferent levels of abstraction). There is a re-
sponsibility  (whose  ?)  to  show their  rela-
tionship  by  some  means.  The  solar  sys-
tem model is structurally rich  {*)  and, iron-
ically again, has been used traditionally to
relate  different  functions  (e.g.  gods,  qual-
ities  and  planets)  to  facilitate  comprehen-
sion  by  the  populace.
Hopefully it  is now clearer  how the design
problems  might  be  compartmentalized
and structured. The design objective is to
provide  a  representation  within which  one
could  structure  one's  thinking  according
to  the  level  of  abstraction  at  which  one
wished  to  function.  This  would  not  pre-
vent,  but  rather  encourage,  consideration
of  the  perspective  at  other  levels  of  ab-
straction as appropriate.

Part 6 : Mapping kit
It is to be hoped that Parts 3, 4 and 5 have
given  a  better  understanding  of  how
« conceptual  markers  » might  be  used
within some  « terrestrial  « or  « solar  » re-
presentation,  it  should be  apparent  that  a
step  by  step design approach  is possible
with  many  options.  Many  of  the  options
can  be  designed  into  the  representation
without  necessarily  asserting  themselves
aggressively  on  the  attention  of  the  ob-
server/user  -  who may be as  sensitive or
insensitive  to  the  variety  and  complexity
as are people with regard to their ordinary
environment.
The  stage  is  therefore  set  for  the  design
team to create a world in which the famil-
iar  elements  used  in  the  representation
are  interrelated  in  a  manner  which  ref-
lects, as much as possible, what is under-
stood  of  the  relationships  and  character-
istics  of  the  psycho-social  phenomena
they denote. The design team may put into
the design  « kit  ».  for use as  » conceptual
markers  »,  as many features of the  « real
world » as are considered useful in carry-

I") Even greater richness can of course be obtained by
using a -  galaxy  .  structure as a basis for a represen-
tation, as discussed elsewhere (22).
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ing an  understanding  of  what  needs to be
represented.  The  design  challenge  is  to
• feel out  -  the iconicity of different design
options.  A  major  difficulty  is  to  resolve
problems  of  level  of  abstraction  and  to  de-
termine  where  to  • put  » certain  phen-
omena (e.g.  as a geological,  climatic,  or
social feature, or on a separate planet). A
« poor  » design would have the doubtful
value of  a literary metaphor. A  •• good  »
design  would  be  highly  isomorphic  and
would  raise  interesting  questions.  How
isomorphic and how iconic it is possible to
be remains to be discovered. The design
problem  is  as  much  art  as  it  is  science,
and  that  is how it  should  be to result  in  a
significant  representation  (for  the  ab-
sence of  either leaves us  where we  now
stand).
It is interesting to reflect on how many dis-
tinctions  and  relationships  are  built  into
any conventional concept of  the world and
our  labelling  of  its  elements  and  pro-
cesses  (on  the  basis  of  education  or  ex-
perience).  Of  course  part  of  the  design
problem  here  is  matched  in  the  different
concepts  of  the  world  held  in nonwestern
cultures  and  languages.  This  does  not
prevent  communication,  however  much  it
is  distorted,  but  it  disguises  heavily  the
subtle  differences  in  understanding  (1).
In  Fig.  6  some  indication  is  given  of  the
variety  of  features  which  could  be  con-
sidered in the design. It is worth bearing in
mind  the  procedures  used  to  interrelate
objectively  such  features  in  the  « real
world  » (e.g.  topography and  triangulation
surveying).  The stages and processes by
which  such  techniques  were  discovered,
and to consider the extent  to which anal-
ogous problems are not to be faced in de-
signing  or  understanding  the  representa-
tion.

Fig. 6 Metapnonc mapping features
continent wind
mountain (chain) storm
peninsula              flood (plain)
island                   desert
watershed            swamp
valley                   jungle
plateau                 grassland
ocean                   forest
strait
sea
estaury
river

Part 7 : Practical possibilities
Their have been a number of experiments
which  can  be  considered  in  the  direction
of producing « conceptual maps ».  A basic
distinction must  be drawn between those
which are point-oriented and those which
are  area-oriented.  In  the  point-oriented
case, one may cite arrow-diagram exper-
iments  in  classification  (23).  A  similar
technique has been used to produce met-
abolic/biochemical  pathway  charts  (24).
More  generally there  is  the  production  of
systems  (flow)  diagrams  of  various
kinds  (25). The  limitations  of  this  ap-
proach are apparent from the visual drab-
ness of the basic flow chart of the Club of

Rome sponsored,  highly,  significant Limits
to Growth project  (26).  Equally  « academ-
ic "  are social network diagrams, although
these  usually  show people  linkages.  Re-
lated  to  these,  but  focused on  concepts
are  belief  networks  (27)  and  « mental
models » (28).
A  very  crude  and  partial  move towards  an
area-oriented  presentation  has  been
made  in  the  UNESCO  science  policy  infor-
mation  thesaurus,  SPINES  (29).  This  is
really  a  compromise  between  the  point
and  area  forms  as  are  the  Venn  diagram
type  figures  used  innovatively  for  interna-
tional  organization  memberships  by  UNC-
TAD. Of a very different kind are so-called
« mental  maps  » (31)  of  peoples  per-
ceived  distortion  of  geographical  areas
with  which they  are (un)familiar.  Other  ex-
amples  may  be  found  (25).
Much  more  ambitious  possibilities  are
foreseen  (and  are  technically  feasible
with  available hard ware) using computer-
ized  graphic  devices  and  colour  display
screens.  Douglas  Engelbart  envisages
people  using  such  devices  to  « drive
around  » each  others  conceptual
spaces  (32).  It  has  been  suggested  that
the multitude of  data elements  describing
the condition of  a highly complex  industri-
al  process  might  be  represented  to  the
controller in the form of a flower or a land-
scape, such that any change in a process
condition  would  be  immediately  recogniz-
able  as  alterations  in the  colour  or  shape
of the elements depicted. Displays are al-
ready  used  to  provide  realistic  visual  re-
presentations  of  complex  3-D  movements
of  3-D  objects  (e.g.  plane  manœuvers)
generated  by  computer,  and  this  is  far
beyond  the  cruder  2-D  versions  already
widely  available  as  inexpensive  home-TV
games.
Clearly there is  little  to  prevent the  « de-
sign  » (in the sense of this paper)  of ani-
mated  representations  based  on  geogra-
phical  or  even  socio-cultural  systems.  In-
itially  it  would  only  be  necessary  to  use
the computer power to  « explore  » the to-
pography in detail. Later  « climate  », -  er-
osion  »,  «plant  species »,  «animal  spe-
cies  »,  can be added in together with their
interrelationships.  The  possibility  of
growth,  orgeological  or  species  evolution
(from  a  « primeval  » condition)  could  be
explored.  It  is  clear  that,  in  contrast  with
conventional simulations,  the dynamics of
the representation  impose a  powerful  and
necessary  design  constraint  which  facili-
tates  « right  brain  » comprehension  by
non-specialists.  The  computerized  dis-
play in fact  constitutes a powerful  design
tool  beyond its current  uses for  « compu-
ter  aided  design  ».  of  physical  systems.
The  problem  is  not  so  much the  hardware
but rather  the information on the fields  of
human  activity.  This  currently has  built  in
blindspots  or  distortions  due to  the focus
and  interest  of  the  investigating  disci-
plines. Currently an attempt is being made
to remedy this with a view to such a map-
ping exercise. This is being done with data
on  8,000  •• international  » organizations
covering  the  complete  spectrum  of  human
activities  which  have  achieved  interna-
tional significance. This is obtained from

the  Yearbook  of  International  Organiza-
tions  (34),  itself  derived  from a data  basa
in  common  with  the  Yearbook  of  World
Problems and  Human  Potential  which  was
conceived  with  such  a  mapping  exercise
in mind (3).
Much  can  of  course  be  learnt  from  the
conventional  discipline  of  map  de-
sign  (35)  and  from  structures  in  na-
ture (36).

Part 8 : Evolving design
This  unconventional  approach  to  classifi-
cation  should  be  compared  with  the  long
series  of  approaches  in  the
past  (37,  38.  39).  The  record  of  how  so-
cieties  have  chosen  to  see  the  uni-
verse/environment  decomposed  into
categories  is  extremely  instructive.  E I
Samurin  examines  over  200  such  at-
tempts (37).
As is to be expected no classification ex-
ercise  bears  a  very  happy  relationship  to
any  of  its  predecessors  or  contempora-
ries. The new rejects the old and views its
inadequacies  with  considerable  disdain.
This  attitude,  tempered  with  defensive-
ness, also tends to characterize the rela-
tionship  between advocates of  the  differ-
ent  schemes  today  -  which  are  the  basis
of  the  computerized  information  systems
of international agencies competing for fi-
nancial resources.
What  is missing  is  a sense of  continuity  -
not  as  a form of  historical  lip-service  -  but
of  the  evolution  of  classification  patterns.
Now  the  design  approach  advocated  in
this paper provides such a linkage. For, if
the  exercise  were  to  be  conducted  in
terms of the framework of any given period
of  the  past,  it  would  be  seen  how  the
« land  masses  » would  be  differently  lo-
cated  with  respect  to  one  another.  The
geological  evolution  of  the  earth  may
therefore be  used  to suggest  the  basis for
a series of  maps which record  successive
conceptual  decompositions  from  « primi-
tive » to complex. Continuity is respected.

Conclusions
Hopefully  this  paper  demonstrates  that
there is  a  practical  approach to  this  very
difficult  problem  and  that  much  could  be
learned  from  such  an  exercise.
This sort  of  approach  opens  up  for  discus-
sion the whole question of the value of  the
conventional  western  scientific  approach
of distinguishing sets of factors or  condi-
tions,  and  displaying  them in  a matrix  or
classifying them in some way. This wides-
pread  tendency  detaches  the  observer
from  the  phenomena  in  a  manner  which
can  conceal  inability  to  relate  to  them,  to
fully  comprehend  them  or  to  understand
their  relationship to  other  such sets.  How
can the  « scientific  » act  of  classification
be  related  to  the  non-scientific  need  for
representation  and  comprehension  of
complexity  -  given the variety of perspec-
tives,  information  preferences,  and  toler-
ances  lor  complexity  ?
Clearly there  is  a  paradox  associated  with
such  mapping  in  that  the  map  is  inade-
quate  if  the  mapping  activity  does  not  fi-
gure on it. Whilst amusing (see « para-
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doxes »),  the  paradox  embodies  problems
which  we  resolve  simplistically  at  present
and  thus  suffer  the  consequences  of  the
inappropriateness  of  our  collective  action.
Alastair  Taylor  in  concluding  an  article  on
-  Process  and  structure  in  sociocultural
systems  » (40)  makes  the  point  that  :
« What we have to recognize is our shared
involvement  in  a  fundamental  conceptual
shift  -  a  multinational  transformation
from  a  nation-state  paradigm  progres-
sively to a global construct  comparable to
the  shift  of  perspective  from  the  Mercator
projection  -  rectilinear  and  emphasizing
two-dimensional  » fiat  » space  -  to,  say,
an orthographic projection,  at  once  curvil-
inear  and  recognizing  new  spatial  rela-
tionships.  Perhaps  the  traditional  concept
of  space  itself  requires  to  be  assessed
anew.  The  nation-state  paradigm  tended
to view space as a void, an empty recept-
acle to contain pieces of  « property  ».  so
that  space  was  largely  a  matter  of
« place  » and  « location  »,  and  what  lay
beyond  the  property  lines  was  either  no-
man's land or,  alternatively, open to entre-
preneurial  « grabs  » and exploitation. But
a very  different  way of  perceiving  space  is
to regard it as a  plenum  -  an ordering con-
stituent of a macrocosmic system in which
field forces are omnipresent and omnio-

The map  gives  rise  to  two  important  par-
adoxes,  the  Paradox  of  the  Complete
Map,  and  the  Paradox  of  the  Inclusive
Map.
First, the Paradox of the Complete Map in
this  passage  from  Lewis  Carroll's  Sylvie
and Brumo Concluded, 1893 :

That's  another  thing  we've  learned  from
your Nation,' said Mein Herr, 'map-making.
But we've carried it much further than you.

What do you consider the  largest  map that
would be really useful ?'

'About six inches to the mile.'

'Only six inches!' exclaimed Mein Herr.

'We very soon got to six yards to the mile.

Then we tried a hundred yards to the mile.

And then came the grandest idea of all !

We actually made a map of the country, on
the scale of a mile to the mile !'
'Have you used it much ?' I enquired.

'It  has  never  been  spread  out,  yet.'  said
Mein  Herr  :  'the  farmers  objected  :  they
said it would cover the whole country,  and
shut out  the sunlight  !  So we now use the
country itself, as its own map, and I assure
you it does nearly as well.'

The Paradox of the Inclusive Map was
posed by  Josiah Royce, in  The  World and
the Individual. 1899 :
'Let  us imagine that  a portion of  the  soil  of
England  has  been  levelled  off  perfectly
and that on it a cartographer traces a map
of England. The job is perfect; there is no
detail of the soil of England, no matter how
minute, that is not registered on the map;
everything  has  there  its  correspondence.
This map,  in such a  case, should contain
a map of the map, which should contain a
map of  the  map of the  map,  and  so on  to
infinity.'

(Reproduced  from  :  P.  Hughes  and  G.
Brecht.  Vicious Circles and Infinity; an an-
thology  of  paradoxes.  London,  Penguin,
1978).

 
Developmental landscapes

C H Waddington.  Extract from « Conclud-
ing  remarks  » to  Evolution  and  Human
Consciousness (15).

The first and most obvious type of change
in  an  embryo  is  that  it  develops  into  an
adult  form;  this  is  relatively  long-lasting,
but is in fact always undergoing slow pro-
cesses  of  change,  which  lead  eventually
to  senescence  and  death.  This  implies
that the phase space in which the system
is modeled contains a surface with a gen-
eral  slope  which will  guide  any  trajectory
toward  the  adult  state,  and  final  death.
However, we have also to take account of
the  fact  that  different  parts  of  an embryo
develop  into  different  organs  -  liver,  kid-
ney, brains, muscles, and so forth. This si-
tuation  can  be  described  by  supposing
that superimposed on the general slope is
a radiating system of  valleys,  which direct
some  trajectories  to  move  along  toward
the  kidney,  another  set  to  move  along
toward liver,  and so on. An attractor  sur-
face  modeled  in  such  a  manner  is  called
an epigenetic landscape.

A  description  in  these  terms  suggests
many  questions  which  it  might  be  profi-
table  to  study.  At  what  point  do  various
valleys brartch off  from one another  ?  Do
two valleys which have once become sep-
arate from one another ever later come to-
gether  and  fuse again  ?  But  perhaps the
most  important  questions  for  most  practi-
cal  purposes relate  to  the shapes  of  the
valleys in cross section and the height of
the mountain watersheds between them.

There is no reason why a valley should not
have  the  shape  of  a  very  narrow  canyon
with  precipitous  and  possibly  high  walls;
or  alternatively  be  characterized  by  the
gentler  contours,  leading  down  to  broad
water  meadows  through  which  the  river
meanders,  which  are  characteristic  of
what  geologists  would  regard  as  an  old,
mature earth form.

To avoid having to use the only metaphor-
ical name of a  » valley »,  for what is really
a  characteristic  of  an  attractor  surface  in
a  multidimensional  space,  I  have  coined
the  word  « chreod  ».  The cross-sectional
shape  of  the  chreod  describes  the  reac-
tion of  the system to  fluctuations affecting
it. In a chreod with a canyon-like shape. It
will be very difficult to divert the develop-
ing system from the very bottom of the val-
ley. If  this is done by a strong enough in-
fluence,  the  system  will  immediately  find
its way back to the bottom as soon as the
influence  ceases.  Such  a  system  is  very
stable  in  Holling's  terms.  On  the  other
hand,  if  the  chreod  has  the  shape  of  a
broad river  floodplain,  it will be very easy to
divert  the  system  from  the  very  lowest
point  and  it  will  return  there  only  after
meandering at random for quite some dis-
tance.  This is a system with little stability
in Holling's terms.

On  the  other  hand,  the  resilience  of  the
system depends not  on  the shape of  the
river valley or chreod. but on the height of
the watersheds on each side  of  it.  These
indicate the maximum fluctuation which

the  system  can  absorb  while  remaining
within  the  same  chreod.  Anything  greater
than  this  will push  the  system out of  this
Chreod  over  the  watershed.  Now  Holling
suggests that  it is very unstable systems
(i.e.,  those  corresponding  to  broad  val-
leys),  which  are  most  resilient  (i.e.,  have
the highest watersheds). In a very general
way,  in  epigenetic  landscapes  compar-
able  to  old  matured  earth  forms,  this  may
be true;  but  the connection is not neces-
sary. In fact, in newly formed landscapes,
developed  for  instance  in  regions  of  the
earth  recently  subject  to  considerable  up-
lift,  one  may  find  deep  valleys  which  are
very narrow in a cross section, such as the
Grand  Canyon.  If  one  is  trying  to  design
and  produce  in  a  relatively  short  time  a
system in which it is of the first importance
that  it  remain in its  own chreod and  not  be
pushed  over  a  watershed  into  something
quite  different,  then  the  simplest  plan
would  be  to  make a  very  deep  valley  and
a narrow one. The objection to this is not
that its stability necessarily robs it of resil-
ience, but that it allows very little variation
among  the  individuals  m  a  population
passing along it. One could say that it pro-
duces  a  great  deal  of  turbulence  in  the
stream  at  the  bottom.  The  social  ideal
would  seem  to  be to allow a  great  deal  of
individual variation, in a maze of meander-
ing streams in a flat valley bottom, but at
the same time to have high watersheds on
each  side  to  prevent  the  system's  being
flipped  out  of  that  chreod  into  some  un-
known country.
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perative,  acting  upon  all  material  phen-
omena  and  maintaining  a  dynamic,  ener-
gizing,  as well  as balancing,  field,  it  is  in
the context of a plenum or field we need to
approach  the  ordering  of  our  planetary
and  extraterrestrial  spaces  alike  ».
And,  strangely  enough.  C.H.  Waddington
in  his  concluding  remarks  to  the  same
book  is  forced  into  the  geographical  met-
aphor  which  is  the  theme of  this  paper  in
order  to  convey  the  complex  notion  of  an
epigenetic  landscape in  relation  to  evolu-
tion.
The  question  of  the  underlying  kinds  of
metaphor through which  the geographical
ordering  of  the  world  is  understood  has
recently been  explored  by  Anne  Buttimer
stresses  the  need  for  new  metaphors  at
this time (33).
There  is  a  tantalizingly  elusive  relation-
ship  between  the  metaphor  and  current
techniques  for  investigating  and  repres-
enting macrodynamics.  This is itself  inter-
preted  in  terms  of  catastrophe  theory,
namely the theory of the transitions of at-
tractors  (macrons)  in  a  phase  space,
which is the basis of the geometry of mac-

rons  as  it  has  developed  so  far  (14).  The
interesting  question  is  what  macron  patt-
erns  the mind chooses  to  recognize  under
different  circumstances.  The  ramifications
of  this  question  are  discussed  else-
where  (1),  and  it  is  interesting  that  the
same authors  are cited by Erich Jantsch in
considering  the  archetypal  implications  of
the decomposition  of  a  whole  in  relation,
to  modes  of  learning,  evolution  of  con-
sciousness,  and  methods  of  inquiry  (41  ).
For example  von Franz,  a  Jungian scholar,
states  of  the  time-bound qualities  of  the
first  four  numbers  :  » One  comprises
wholeness,  two  divides,  repeats,  and  en-
genders  symmetries,  three  centers  the
symmetries  and  initiates  linear  succes-
sion,  four  acts  as  a  stabilizer  by  turning
back to  the one as well  as bringing forth
observables  by  creating  boundaries,  and
so on » (42, p. 74). Jantsch notes that it is
the  transitions  between  these  four  basic
qualities  that  symbolise  how  a  gestalt
system  maintains  its  nature  (to  compre-
hension  ?)  in the presence  of  many  temp-
tations to become formalized. And it is the
first  step  from  one  to  two  which  consti-
tutes the « original sin « of formal division

which,  according  to  Pankow  (43,  p.  35),
« separates  the  two  sides  of  complemen-
tarities  and  treats  them  as  identities  ».
He  relates  this  to  the  work  of  Spencer
Brown  (44)  and  concludes  that  « Therein
lies  a  formal  justification  for  the  ultimate
complementarity  of  the  search  without  (in
the  physical  world)  and  the  search  within
(in  our  own  experience),  for  what  we  ap-
proach, in either case, from one side or the
other,  is  the  common  boundary  between
them  (Spencer  Brown,  p.  XIX)  » (41  ).
Such  investigations  suggest  an  intriguing
link  between  the  ecosystem  design  ele-
ments of  this  paper and the  traditional  no-
tion of  both  Eastern  and  Western  religious
disciplines  concerning  the  importance  for
the individual  to cultivate an  « inner  spir-
itual  garden  ».  Venturing further, one can
see the challenge to  society of the collec-
tive re-creation of a  « Garden of Eden  »,  in
the  sense  of  this  paper,  which  goes  bey-
ond  that  of  simple metaphor,  as  a  design
challenge  to  science  and  art  intertwined.
Although, as A. Korzybski  stressed,  « the
map is  not  the  territory  »,  the  territory  we
know may certainly  be construed  as a very
powerful map.
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... Against other people's maps

...  Boaz-Jachin doubted that  his father's
map would be of any use to him. He had
remembered it as large and beautiful.

Now  he  thought  of  it  as  small  and
cramped,  too  neat,  too  calculated,  too
little  cognizant  of  unknown  places,  of
the night places waiting beyond the day
places,  of  the  somewheres  dropping
from the open wombs of nowheres. He

felt lost as he had not done since being
with the lion.
'Maps,' he said softly. 'A map is the dead
body of where you've been. A map is the
unborn  baby of where  you're going.
There are no maps. Maps are pictures of
what isn't. I don't want it.'

•That's beautiful.' said the girl. ' "There
are no maps." What don't you want ?'

'My father's map,' said Boaz-Jachin.
That's good,' said the girl. 'Is it yours ?
Do you write ? It sounds like the begin-
ning of a poem : "My father's map is..."
What is it ?'
'His,'  said  Boaz-Jachin.  'And  he  can
keep it*
(Reproduced from  :  Russell  Hoban.  The
Lion  of  Boaz-Jachin  and  Jachin-Boaz.
London. Picador. 1974. p.121).
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