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A diversidade gen^tica existente nas popula^des naturals de Hevea spp, na regi3o Amazdnica, i  reconhecidamente muito 
grande e de extrema importSncia para o melhoramento gen^tico da cultura, por concentrar genes de alto interesse agrondmico, como 
aqueles que conferem resistdncia as principals doen^as foliares que tanto afetara a seringueira nas ^reas onde as condi^des 
climiticas favorecem o estabelecimento e a dissemina^So de patdgenos, a exempio do sudeste baiano. No entanto, a vahabilidade 
gen6tica envolvida nos clones atualmente disponfveis para o plantio £ muito restrita e, este fato, tem sido um dos principals 
problemas para a expansao da cultura nSo somente no Estado da Bahia, mas tambdm em outros escados do Pafs onde se cultlva a 
seringueira. Por essa razio € que a CEPLAC, em coopera^3o tun ica  com a Embrapa Amazdnia Ocidental (CPAA), introduziu 
recentemente, em sua coleflo de germoplasma, vinte novos clones-copa, visando, assim, ampliar e dlversificar a cole93o local 
especialmente em termos de genes de resistSncia. Esses novos acessos poderSo ser empregados nos programas de enxertia de copa 
e aproveitados no melhoramento gen6tico. Quase sua totalidade resulta de hfbridos interespecificos envolvendo as esp^ies de H. 
pauciflora, H. rigidifolia e H. guianensis var. marginaia e, atualmente, encontram-se em processo de avalia93o fenotfpica e 
molecular. O conhecimento da diversidade gen6tica desses acessos, ainda na fase juvenil, permitiri uma sele^So prelimlnar mais 
criteriosa para fms de enxertia de copa e devida inclusio destes em pianos de cruzamentos que objetivam a p iram ida;^  de genes 
para resistSncia as doen^as foliares e desenvolvimento de clones superiores.
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Enlargement of the genetic resources of rubber tree (Hevea spp.) by the introduction 
of new crown clones resistant to leaf bright {Microcycius Utei}. The existent genetic diversity in the 
natural populations o f Hevea spp, in the Amazonian region, is admittedly very large and of extreme importance to the genetic 
improvement of the culture, for concentrating genes o f high agronomic interest, as those that confer resistance the main foliar 
diseases that so much affect the rubber trees in the areas where the climatic conditions are favorable to the establishment and 
dissemination of the pathogen, as in the southeast of Bahia. However, the genetic variability involved in the clones now available 
for the planting it is very restricted and, this fact, has been one of the main problems for the expansion of the crop not only in the 
State of Bahia, but also in other states of the Country where the rubber tree is cuhivated. For that reason is that CEPLAC, in 
technical cooperation with The Western Amazon Embrapa (CPAA), introduced recently, in its germplasm collection, twenty new 
crown clones aiming to enlarge and to diversify {he local collection especially in terms of resistance genes. These new accesses can 
be used in the programs of crown budding and used in the breeding program. Most of these clones derive from inter specific 
hybrids involving the species of H. pauciflora, H. rigidifolia and H. guianensis var. marginata and, now, they are in process of 
phenotypic and molecular evaluation. The knowledge o f the genetic diversity o f these accesses, still in the juvenile phase, will 
allow a more sensible preliminary selection for crown budding or even for inclusion of them in the crossing plans objecting to tiie 
pyramiding of genes for resistance to foliate diseases and development of superior clones.

Key words: germplasm, crown budding, molecular markers.
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The Environment of Classification: 
The Concept of Mutual Exclusivity

It has been sugge'tecl that information scl-^nce is still 
at the stage  o f alchcm y: if this is so then mutual e x ­
clusivity must form its philosopher's stone. Mutuoi 
exclusivity ap p ears to be alien to the observable uni­
verse: that this is so is d isplayed  through a series o f 
exam ples. Som e o f these relate to everyd ay  things 
like trees, beoches and mon himself, whilst others 
relate to more obscure phenom ena like continenlal 
drift and black holes. The act of observation is also 
considered as this has a considerable bearing on the 
problem.

Nevorlhelsss, muiuol excluslvli/ must form part o f 
man's mental powers and this hos found expression 
in the relatively exclusive series o f symbols used In 
communication. The dangers o f exclusive thinking in 
relation to environmental problems are  considered, 
and this results In a  p arad o x  which is probably un- 
resolvoble. Finally, It is observed that out-standing 
genius ap p ears to p ay  scant regard  to existing classi­
fications ond Is more likely to be Involved In an inte­
grated  approach  to problems.
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The Natural Rubber Producers' Research Aifsocialion 
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-Widiiii thii?, and .subscfjuent jiapers, classification will 
l>e intcrprpled so as to  incorporate all attem pts at the 
impo?itioii of o n irr  upon our observations of the uni- 
ver?5P. Clearly no series of |Mipcns could include discussion 
on all classifications, bu t no particular approach will be 
dclibcn'.tcly cxclur]c*d. BibliosMphical clas.sification will 
l)c U'!cd, ill p a rt, fo form an enirancc to  the subject, bu t 
it is not intended to  limit the exploration to  this special­
ized topic. In an earlipr paper ( / )  the emotive word 
classification, with its connotations of librarj’ shelf ar­
rangements, was delilxrately avoided by the use of tlie 
v/ord structure, sub-divided into iiihprcnt. macro- for 
syntax) and micro- (or .^cmantic) forms. A part from 
noting th a t a common order, or concensus, is apparent 
in text-books within a subject area; inherent structure 
(or order observable within the universe) was largely 
ignored. In  this paper the fundamental bases of classifi­
cation will be examined: in particular the alien notions 
of m utual exclusivity and the use of inflexible .structures 
to  m irror a <lynamic universe will be explored. Considera­
tion of the wider imi)lications of m utually exclusive 
thinking wil! not be ignored.

In a brief, didtxctic note on m utual e.\ein.sion Sharp (S) 
criticlse<l Vickery (3),  Needham (4) and others for venti­

lating the idea tha t ‘facets m ust, or should be mutually 
exchisive’. Sharp illustrated his argum ent by Venn dia­
grams fo shoM’ tlie exclusivity of the classes: living; 
dead; male and female. U nfortunately, o r perhaps for­
tunately, publication of this work coincided with a pubUc 
controfersy on these fundamental issues. The introduc­
tion of heart transplantation and the disqualification of 
certain athletes on the basis of ‘sex tests’ were the causes 
of th e  disquiet.

•  Primary Categories
a . s

Ranganathan (5) jrostulated th a t there are five mu­
tually exclusive, primary’ categories into which al! knowl­
edge may be directed: Personality, M atter, Energy, 
Space and Time. Vickery (6) subsequently introduced 
an extended set based upon those, b u t attention  will be 
focu.sed on the original set.

T he distance to stars is measured in light years: a unit 
combining tim e with space. Thus, when observing the 
universe it is impossible to  see it as it  really is a t present. 
M any of the stars observed m ust have changcd and some



may have ceased to  exist. F urther, because stars vary  in 
their distance from the earth , the night sky prejjents 
itself simuhaneously a t  various stages within its history. 
Nuclear physics has displayed the m any links between 
cnei^y and m atte r and these are extended still further 
in the theory of black holes (7). Black holes arc thought 
to  exist as the ultim ate stage in s ta r  collapse. They are 
small, extremely dense bodies with gravitational fields of 
sufficient strength to  act as traps for m atter, enfergy, 
light and inform ation and to  be able to  singularize space 
with time. Thus one theor>* would seem to be capable of 
invahdating R anganathan’s concept and seriously en­
danger the idea of m utual exclusivity.

I t  may either be argued tha t black holes are merely 
theoretical and no more real than  unicorns, or th a t they 
are so far removed as to  be insignificant (if our own star 
was to  behave in this way, all hum an problems would be 
resolved without choice). Therefore it  is necessary to  
transfer atlention to terrestrial conditions. I f  a  tree is 
examined it is found th a t to be a  tree, as distinct from 
tim ber, it is essential for its roots to  be in soil and for 
its branches to  have access to  air and light. If soil or air 
or light is removed there can be no tree—only tim ber: 
'tree-ness' is energy dependent and tied to  m atter. As 
the combinations of energy and m atter are only found 
under certain conditions (eg not above certain altitudes) 
trees can only exist in certain places. F urther, individual 
trees are tim e dependent. Thus 'tree-ness' (the per­
sonality of trees) is related to  m atter, energy, space and 
time and none of these elements can be excluded from it. 
Moreover, as all these elements arc required it  would be 
futile to  a ttem p t to  assign especial significance to  any one 
of them , such as tim e or m atter.

* O b se rv a tio n s  o n  O b se rv a tio n

Before proceeding further it is necessary’ to  examine 
some of the physical lim itations of obser^'ation (visual 
ol>servation is accentuated, b u t it is hoped th a t other 
tecliniq\ies will evcttluallv be considered). T he m ost fun­
dam ental of these restrictions is th a t the observer is part 
of what he 'ol>scrves’. This has been forcefully illus­
tra ted  by Spencer Brown (^) in a  treatise on the mathe­
matics of distinction: this can be displayed by th e  follow­
ing, lengthy extract:

Let us then consider, for a  moment, the world as 
described by the physicist. I t  consists of a  num ber of 
fundamental jiarticles which, if shot through their own 
space, appear as waves, and are thus of the same 
laminated structure as pearls o r onions, and other wave 
forms called electromagnetic which it is convenient, by 
Occam's razor, to  consider as travelling through space 
with a standard  velocity. All these appear bound by 
certain natural laws which indicate the form of their 
relationship.

Now the physicist, who de.scribes all this, is, in his 
own account, himself constructed of it. He is, in short, 
made of a  conglomeration of the  very particles he

describes, no more, no less, bound together and obeying 
such general laws as he himself has managed to  find 
and record.

Thus w’e cannot escape the  fact th a t the world we 
know is constructcfl in order (and thus in such a  way 
as to  be able) to  see itself.

This is indeed amazing.
N ot so much in view of w hat it sees, although this 

m ay appear fantastic enough, bu t in respect of the 
fact th a t it can see at all.

In  passing, as partial recompense for the  extensive 
extract, it m ust be observed th a t Spencer Brown’s work 
is of inestimable value in formulating bracketed search 
strategies for com puter retrieval. F urther, much of the 
present work is coloured by  Spencer Brown’s influence, 
even if only to  the extent of making the au thor open his 
eyes a little wider.

T he observer is also limited in w hat he can perceive 
a t any one tim e: thus it  is impossible to  view a cloud 
from all angles a t  once as these are limitless (the six 
main ones are the four ‘sides' the underneath and the 
upper surface: th e  interior also exists for observation). 
As clouds are constantly changing shape and dimensions, 
it is impossible to  see any one cloud sta te  from all possi­
ble angles. Although each cloud is unique in form it is 
possible, with time, to  make generalizations about clouds 
by viewing them  from various vantage points. This effect 
is of slight im port when the phenomeniun is likely to 
repeat itself (or virtually so to  do), b u t it  does cause 
difficulties when reporting unique phenomena, like ball 
lightning (9).

The above has introduced another lim itation, namely 
tliat the world is in a  constant sta te  of change. That 
this should be so is hardly surprising as the  world is both 
constantly turning upon its own axis and rotating around 
the sun. F urther, all m atter appears to  be subject to  the 
process of ageing. The theory of continental drift (W),  
a t firet received with sccpticism, is a  recent extension of 
the notion of a totally  dynamic environment. B u t even 
earher theories of static continental masses had accepted 
th a t vertical movement m ust take place: th e  new theory 
adds merely another dimension to  the movement. Such 
movement would apj)ear to be so slow th a t it m ight be 
ignored, bu t this only serves to  illustrate the frailty of 
the observer. Because the observer is likely to  be limited 
to a  life span of approxim ately 70 years, this does not 
imply th a t more lengthy tim e scales m ust be ignored. 
Observing a dynamic system raises m any difficulties and 
these are likely to  increase if we a ttem p t to  ‘freeze’ our 
observations to  meet the requirem ents c f classification.

•  S cale E ffects

T he affect of scale, or vantage point is highly signifi­
cant; this can be illustrated by an example. A beach 
is appropriate as it forms the indeterm inate area between 
land and ocean and is constantly changing in shape and



dimensions: nevertheless, it is not sufficiently amorphous, 
to be unrecognisable. Viewed from sufficient height the 
limits of land and watei will appear to  be rigidly defined 
as on a small scale m ap; from a lesser height the beach 
will be visible as a strand scjjarating land from sea; from 
about six feet above the beach, ridge:j and ripples may be 
displayed ajid tand  (or m ud, pebbles, etc.) should be 
ev ident; whilst from six inohe.s or so all th a t will be seen 
is grains of sand. W ith the aid of a microscope, hidi- 
vidual grains of sand would begin to  di-play a new world 
of crystal structures and ultim ately a world of funda­
m ental jiarticles should be discovered. If  the scale is 
too largo or too small the beach disappears.

A beacli may merely act as the junction between land 
and water, but the word frequently has emotive over­
tones. It may conjure up the feeling of sand between 
the toes, of sun-burned backs and hot summer days. 
These imquantifiable impressions are restricted to those 
fortunate enough to  have experienced them. Thus the 
observer’s own reactions are likely to  color his reports 
even if tliese are disguised by an impersonal style. ‘The 
reaction was observed’ is an u tterly  illogical statem ent, 
unless the observer is describing someone else’s obsen'a- 
tions—a most unlikely event in ])ractice: T, or we, 
observed the reaction’ would be far nearer reality.

Ahhough the observer seeks to  detatch himself from 
his observations, this is impossible on a terrestrial plane. 
Spencer Brown’s views (5) have been mentioned earlier, 
b u t examination a t  a more superficial level is also re­
quired. The observer, like the things he is observing, is 
constantly changing and employing energy in the process. 
Thus he is bound to  affect the environm ent which he is 
atteni]iting to  describe. This can be forcefully illustrated 
by considering the technique of sampling. I f  a piece of 
rock is chipped from its natural s trata  for examination 
the original rock will age more rapidly due to  the fissure 
j)roduced through sampling.' The sample will liave a 
greater surface area expo.sed to  the forces of degradation 
than the original and by the tim e th a t it is examined it 
may not represent the real nature of the original. F urther 
the force used to  extract the sample may have caused 
fracturcs which could invalidate tests for strength. In 
the case of living things the technique of samphng is 
even more hazardous as death may invalidate the speci­
men. There is always a danger in sampling tha t the 
sample is atypical of the whole; for convenience siimples 
are nearly always taken from the edges of the mass and 
these may be unrepresentative of conditions a t its centre.

* Im perfections in M easurement

In  all branches of observation there is the danger of 
attribu ting  too great a degree of precision to  imperfect 
measurements. ‘W ater boils a t 100°C a t sea-level’ may 
appear to be an innocuous statem ent, but this implies 
pure water, the exact measurement of 100“C and know­

ing one’s altitude. Clearly tap  w ater is invalid; distilled 
w ater is more suitable, bu t as the distilled water has to  
be carried through tubing to  a container, how can it be 
guaranteed that all items are utterly sterile and non- 
reactive? Can the accuracy of the therm om eter be com­
plete? As sea-level varies from place to  place quite 
significantly, and there are tidal cfTects, w hat is sea-level? 
How can the exact registration of IOO°C be ensured? 
Thus ‘w ater boils a t 100°C at sefi-level’ is merely an 
approxim ation, albeit a  fairly accurate approximation 
and may be compared with 'the  flight to  London leaves 
a t 10.35’. Unless the ‘plane is high-jacked it is probable 
th a t London will be reached eventually and it is possible 
tha t the ‘plane will leave around half-past ten, b u t no­
body would pretend th a t airlines operate within scientific 
claims of accuracy. Science may work to finer limits 
than airlines, b u t the limits remain. If  limits did not 
exist then num ber would be finite.

• Symbolism

I t  has thus been shown th a t m utual exchisivity does 
not appear to  exist in the real universe: even if it did 
wc would not have the ability to  measure it exactly. Thus 
it must exist as p art of m an’s m ental processes and this 
has found expression in symbolism: phonemes, alpha­
bets and numerals. A part from the aural phonemes most 
sj’mbols are restricted to  two-dimensional planes. There 
arc a few exceptions and these are mainly connected with 
religious symbolism: the Cross, the Crescent and the 
S tar (Judaism, Communism). Molecular model-building 
and relief maps also attem j)t to  escape from two dimen­
sions, bu t discussion will be limited to  words (the ap­
proximate counterparts of phonemes), b u t not until two- 
dimensional symbolism has been more thoroughly 
explored.

I t  would be difficult to  dispute th a t alphabets and 
numerals are exclusive within themselves, except to  note 
th a t 0  is common to both and has to be changed to  0  

for com puter use. Before the arrival of computers this 
duality rarely appeared to  cause confusion: ‘0  that 0  

after the 1 is a 0  not an 0 ’ appears rather artificial! 
M any typewriters can produce acceptable copy when the 
lower case L serves as 1 and 1. I f  sets of symbols did not 
possess m utual exclusivity between their members dis­
course would be impossible. In  English it is possible to 
communicate on a  verbal plane with 26 letters and ten 
numbers. As the letters are employed on a  very uneven 
basis it would probably be possible to reduce the set 
(KW  in j)lace of Q for ijistance), if this were to  serve 
any vital function. In  practice all 36 symbols can be 
replaced by binary notation, b u t this would be difficuh 
to  employ manually. Fcnn ( iJ )  has observed th a t ‘Mere 
mathem aticians m ust accept th a t symbols will have to  be 
used ambiguously sometimes, and hope th a t the reader 
will use his intelligence to place the appropriate meaning 
on them , a t the appropriate time.'



The sc(s of symbols used as words are frequently not 
exrhisive. T his can be hardly expected when 

words arc used as tags to  describe a universe which fails 
to  clearly display exclusivity. Sometimes one word can 
carrj- several unrelated meanings (homonymy) ■. seal (the 
nqiialic mammal) and seal (the m ark of approval), but 
more lypicaliy one word caa possess several .related 
meanijigs. This is because it is easier to express a novel 
idea in term s of existing vocabulary than to  clothe new 
ideas in new words. In  general short words which employ 
the commonest letters display the  greatest shifts in mean­
ing. Longer words, o r words containing odd letters like 
Zs, tend to be less abused.

Homonymy and shift in meaning may appear to  be 
major j)roblems when word.s arc considered in isolation, 
but wiUiin context they rarely cause problems. Even an 
artificial statem ent like ‘The seal, bearing a  leaping seal, 
was affixed to the docum ent’ is unlikely to  cause difiicul- 
ties ill com])rchension. If  th is was not so discourse would 
be impo.^sible. Similarly th e  related problem of synon>Tny 
is to  be. expected within a  world where it  is imjwssible to  
make distinctions except in term s of shades. Ullmann 
{12) considered that absolute synonymy was a luxury 
which language could ill-afford.

* C lassifica tio n : S h a d e s  o f  F o rm a lity

Although the power of Linguage cannot be too greatly 
stressed, it is its alleged short-comings which lie a t the 
basis of most formal clas.'-ificaiions. T he species of classi­
fication must now be loosely classified into d ^ re e s  of 
formality. Firstly, there is w hat might be term ed sub­
conscious cUissificatiou: th is is closely related to  words. 
It has been identified as hyponjTny by Lyons (/S ) bu t 
has been criticised by K aren Sparck Jones (Z^) as lying 
outside the sphere of linguistics. Some words seem to fall 
info a natural generic order: thus it is possible to  state 
th a t trucks are vehicles, b u t the converse (vehicles are 
trucks) is nonsensical. T he difficulty with this relation­
ship is in deciding whether:

i. it is tlie function of words as such
ii. it repeats a m ental process
iii. it m irrors some essential order

I t  is probably a m ixture of all, but it is significant tha t 
when a child first learns to  speak it tends to  use the 
m ore generic words before attem pting  to  specify in 
detail. Thus a baby uses the  words dog and flower long 
before it can cite individual species and in fact will 
recognize several breeds under th e  generic head. Another 
significant feature is th a t some words seem to form obvi­
ous gro\iiw, but no head word can be found to  accommo­
date them.

Although the im portance of the  hyponjTTious relation­
ship in words should not be under-estim ated it must be 
emphasized th a t it does not  offer an avenue towards 
m utual exclusivity. I t  is possible to  sta te  {16) tha t: 
potatoes, carrots, cabbages and tom atoes are vegetables.

bu t it is also possible to  refer to : strawberries, rasp­
berries and tomatoes as fruits. F urther it is possible to  
recognize th a t: hamlets, villages, towjis, cities and con- 
nurbations are all settlements, bu t it  is impossible to 
quantify the- size of each unit precisely. I t  may be tem pt­
ing to  sta te  th a t cities must have a  population of a t  least 
500 000 bu t if city A fails to reach this m ark by 5000 a t a 
later census does it lose its city status and become a 
town? W liat is a population of 500 000? I t  i.s merely a 
census record and must fluctuate greatly with season and 
time of day. I f  population density is taken as the sole 
criterion of city-ness, then many city centers cease to be 
cities every night and during weekends.

Verbal imprecisions have led to  the foundation of more 
formal classifications for certain purposes, predominantly 
within the sciences, b u t also to some extent within areas 
of artistic criticism. The more precise of these pos-sess 
their own sjTnbolism and aim at a high degree of m utual 
exclusivity. A somewhat less precise group lacks its oNvn 
symbolism, but nevertheless aims a t a high degree of 
mutual exclusivity and usually notates its classy  with 
proper, Greek, o r Latin names, o r derivatives of these. 
Lastly cla.ssifications may be generated to  meet less 
exacting conditions, but may be identified by the  de- 
hberate use of jargon or more rarely symbolism.

The periodic table within chemistry offers an excellent 
example of a  completely m utually exclusive classification, 
accompanied by exclusive sj-mbolism. W ithin chemistrj', 
H  always represents hydrogen: 0  is always oxygen. The 
fact th a t neither hydrogen nor oxygen is likely to  be 
completely isolated from its environm ent is almost im­
material except to  note th a t it represents a goal rather 
than a reality. Thus w ater is only more or less HjO: 
sometimes m ore; sometimes considerably less. Further, 
the notation is arb itra ry  and fails to  correspond with 
English in many places; eg Sn for tin , Fe for iron, and 
there has been a failure to exploit the alphabet; thus two 
of the commonest elements under terrestrial conditions 
(aluminium and silicon) possess two letter notations, 
whereas rarer elements sometimes possess single letters 
(eg V—vanadium ).

The requirements of meteorology have led to  several 
classifications, some of which have been revised to  achieve 
greater clarity. SjTnbols for mapping have been estab­
lished for factors like wind speed and direction, falling 
snow, thim derstorm s and  rain. As they are used inter­
nationally and in m any media they do not require illus­
tration, but it m ust be stressed th a t they are used to  
describe current conditions as well as predictions. N atu­
rally the s>Tnbols are used exclusively, bu t the conditions 
which they represent are never static. Continuous plot­
tings of wind velocity look like a  grotesque m ountain 
range. Tem perature is constantly fluctuating. The dis­
tinctions between rain, snow, ice, hail, soft hail and sleet 
are e.xtremely difficult io  define. How many flashes of 
lightning make a  thunderstorm ? When does a shower 
become a ‘longer period of rain’?



A t a less formal level clouds have been classified into a 
mimbor of broad {^roupings based on height and form. 
The works used are readily identifiable being based on 
I^^itin; cmnulonimhus, stratus, cirni.s, etc. The difficul­
ties in observinK clouds have been noted earlier: this 
does not invalidafe clnsfjification, bu t it does nepate no- 
iions of mu{\ial cxclu.sivity in recording. The classification 
in term s of notation (the iise of derivatives from a dead 
lanKiiage) is highly exchisive. Similar classifications are 
found in the relatively exclusive laxonoinies of the bio- 
soiences (notated in I jitin ) and in tlic several time-based 
classifications of geology. The la tte r tend to  be notated 
witli derivatives from proper names (i)recambrian, {le- 
vonian, aljiine, etc.) and these are less exclusive than 
the L itin  derivatives \i.<ed in many other natural sci(‘nce.s. 
Tims aljiine may apply to  flowers, ski-slopes and holidays 
as well as to earth  movements. In jiractical applications, 
that i.s within context, the problem evaporates. Proper 
name derivatives are also used to identify some of the 
chemical elements: Strontium  (tlic name of a Scottisli 
village) and Americium for instance.

At an interm ediate stage between hyponymy and 
scientific taxonomies lie the quasi*formal classifications 
created to  serve emjiirical tasks. Sonietimes these may 
be accomi)anied by notation. Fi'e(|iiently they may be 
created to  serve the requirements of one work: a book 
or an article for instance. The use of notation is usually 
confined to standards and more typically this group can 
be cliaracterized bv its loose-ness.

•  Notation

X otation has been receiving considerable attention. 
Sometimes an error is made in failing to  appreciate the 
<lislinction between classification and notation. Some 
notationary systems are only incidentally related to 
classification, whilst many classifications, indeed almost 
certainly the m ajoritj’, apply words in place of formalized 
notation. This is to  be expected as words and notation 
overlap in function. Notations, which are only incidentally 
classifications require further examination: these include 
telephone numbers, jjostal codes, account numbers, and 
automobile registration codes. All of these are intended 
to be 1 0 0  j)cr cent m utually exclusive for obvious rea­
sons: they should be, bu t some errors may occur. The 
symbolism and exchisivity take precedence over classifica­
tion, but elements of it may be observable. Thus place 
is usually recognizable and sometimes tim e as well. Glas­
gow telephone numbers are prefaced by 041 for all tele- 
])honc calls made from outside the Glasgow area within 
G reat Britain. If it is accepted that Glaswegians do not 
need to know their location when making their own local 
calls, then it can be stated  tha t 041 repre-sents Glasgow 
in the same way tha t 414 35 rci)rfsents it  in the Dewey 
decimal classification. Similarly YS is one of the letter 
combinations allocated to the same Scottish city for regis­

tering automobiles. U nfortunately these empirically de- 
rive<l codes seldom corresjjond and the British Post Office 
is guilty of operating two separate systems (telephone 
and po.stal*): as will be shown, this is as a result of 
m utually exclusive thinking.

In the above it has been shown th a t classifications are 
numerous and a vital component in logical thought: 
indeed it is diflicult to  discuss classification, or anything 
else, without constructing classifications. B ut the destruc­
tion, re-structuring and postulation of new classifications 
is an equally im portant j)art of scientific endeavour, and 
in part is needed merely to  keep pace with changes within 
the imiverse. Zwicky {16) in his studies on morphological 
analysis, appears to  favour the term s negation and con­
struction for this process, but negation is too ‘strong’ in 
its overtones: cla.ssifications may be rendered obsolete, 
bu t they cannot be annihilated. Moreover, it seems th a t 
some of the greatest advances in thinking have been 
achieved by paying scant respect to existing theory: 
these are sometimes term ed intuitive leaps.

The intuitive process is a t the core of the problem. 
Man Is an exclusive species—if he were not, he could 
communicate with lower orders of prim ates and he is the 
only species who explores for the sake of exploration. 
W hether thought is a Divine gift or an intricate chemical 
process need not concern us here, bu t the essentially 
exclusive nature of individual thinking m ust be stressed. 
All our ‘objective’ observations, immediately become sub­
jective assessments and a  science can only achieve a 
degree of objectivity through concensus. W hat is seen, 
is seen by individuals through their own eyes. W ith few 
exceptions', classifications are created by individuals. All 
intuitive leaps are made by individuals: no am ount of 
group effort by lesser genius will produce the results 
attainable by one Newton, Einstein or Leonardo da Vinci.

•  Mutual Exclusivity and the Environment

Environmental studies would appear to  form the an­
tithesis of rigorous mutual exclusivity. The true environ­
m entalist tries, as far as humanly possible, to  see the 
world as a  whole. Thus he may be saddened, bu t not 
surprised to find D D T  in the fat of peguins a t the South 
Pole. Whereas the original applicators of the D D T  could 
only see the advantages wrought from using D D T  in 
term s of ‘pests’ on their own few acres. The construction 
of tall chimneys to  rid the local environm ent of smoke 
is an example of m utually exclusive thinking on a 
national scale: the pollution eventually comes to  earth 
somewhere else. Our misuse of the oceans and places of 
great scenic value are yet further examples of confined 
thinking. Everyone likes to have a ‘convenient’ urban 
freeway or airport as long as it is not built in his own 
back-yard. M utual exclusivity within the environment

* Zip Codes.



is thus a  contradiction, b u t even the environmentalist 
m ust be aware of h\s own enemy: recent bans on the 
use of D D T  miglit help to save a  few rare bird species in 
the developed countries, b u t a  to ta l ban in its use could 
have a catastrophic effect on tropical agriculture and 
health. Finally it may be noted th a t scientists tend to 
assess materials on the ba-sis of their 'good’ qualities (high 
tensile strength, for instance) and fail to  explore,their 
‘bad’ properties. Thus a  m aterial prone to  swelling in 
solvents will probably be assessed along the lines of ‘poor 
resislance to solvents’, b u t this quality m ay be capable of 
exploitation in other forms, as in caulks for instance {17).

On a t  least tw o occasions B atten (IS) has stated tha t 
only God can clas>'ify. Throughout the history of man, 
the greatest evil? have arisen when man has foi^otten his 
own hum an frailty. T he current interest in the environ­
ment has only emerged because the environment (and 
m an in a  component within it) is being assaulted on a 
greater scale than ever before. This evil has grown 
through m an’s false assumption th a t he is able to control 
everything that he sees and achieve a positive good in 
the end. M utually exclusive thinking (which can be sum­
marised in its m ost extreme form as ‘I  will get into the 
lifeboat first’) is part of this evil. M an cannot isolate 
himself from his environm ent except on a  religious plane 
and survive: in this respect his lim itations are as great 
as th a t of the  tree  discussed earlier. H e is dependent on 
energy from the sun, is limited within space (the effort in 
term s of enei^y in getting to the moon was enormous), 
and cannot survive without m atter.

M utually exclusive thinking beyond certain ill-defined, 
j)robabIy undefinable, limits is capable of great harm. 
Yet, provided th a t the notion of integrity is not ignored, 
the concept (and it is merely th a t)  lies a t the basis of all 
communication. W ithout the idea of exclusive conceiv­
able tru ths, there can be no cheinislrj’, no physics, no 
theology, no musical appreciation and no environmental 
studies.

•  Mutual Exclusivity and Inform ation Science

T he concept hns become the philosopher's stone (i9 ) 
for many classifiers (some were mentioned in the intro­
duction) and even endangers the integrity of information 
science: Brookes (SO) has criticised inform ation scien­
tists for attem pting to  delineate the boundaries between 
information science and librarianship instead of postu­
lating fundamental theory (whether these theories are 
ultimately rejected is im m aterial).

In  relation to  inform ation retrieval, other than  ‘tradi­
tional’ bibliographical classification, the notion has found 
its greatest expression within the ‘limited vocabulary 
school’ of Boyd (SI ) ,  Snel {23) and Moss (23). Boyd, 
Snel a!id several others deprecated the use of the words 
term  o r descriptor to designate their closely defined 
vocal)ularies and preferred the word concept. These lim­

ited vocabularies, together with the supposedly exclusive 
faceted classifications, failed to  be as efficient as 'natu ral 
language’ in the Cranfield tests {2^) and this has been 
confirmed in subsequent tests by Michael Keen {BS). I t  
is almost certain th a t instead of resolving the problem, 
generic substitution (vocabulary hm itation) makes the 
quest for exclusivity more difficult (J ) .

The quest for m utual exclusivity m ay be compared 
with Brillouin’s dictate (S6) th a t ‘an infinite am ount of 
information is unobtainable.’ If, as it appears, tha t 
m utual exclusivity is only attainable on a  virtually 
exclusive m ental level then classifications (as empirical 
tools) can only a ttem p t to  be exclusive as in S harp’s  (2) 
empirical dem onstration about Ufe and death. Classifica­
tion is a difficult enough exercise without postulating 
unattainable limitations.

In subsequent papers it is hoped to display some of 
the techniques M'hich have been applied in non-biblio- 
graphicnl classifications in an endeavor to discover com­
mon practice. This quest will not be hindered by search­
ing for mutual exclusivity, bu t will rather try  to  trace 
unifying factors (thus morphological analysis is normally 
considered only as a forecasting technique, whereas it is 
in fact a  form of classification).

The author would like to  thank  the N atural Rubber 
Producers’ Research Association for perm itting this work 
to  be p\jblished, b u t it  m ust be s tr^ sed  th a t i t  was 
undertaken largely in his own time.
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