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Semiology as the generál theory of symbols does not inquire Ĺnto prin- 
ciples in forming the symbols in details, námely for the individual spheres 
of their application. Llnguistics by itself has worked out a systematlcs of 
verbal symbols in the form of a lexicon, morphology, syntax and style. Si
milarly cartography mušt solve by itself the organization of its own sym- 
bolic representation. In investigating this problém we can go out from 
morphographic symptoms of cartographic symbols, which form logically 
closed Systems on the individual maps or their šerieš and sets. Each carto
graphical symbol from such a systém may be examined as a graphical and 
meaningful compound word — a syntagma (cartosyntagmaj — consisting 
of such a number of graphic elements, that also the meaning designed by 
symbol consists ot. It means that within a cartographical symbols one can 
abstract out a graphical invariant, morphemes and graphemes including 
graphical motives and graphematic spaces. From these elements, on the 
basis ot different connection of submeanings various new symbol may be 
formed (or their various modifications derived) by means of morpho*- 
graphical operations, námely affixation, conjugation, rotation, convertation 
specular, positive-negative one), mutation [colour, outline), pretexation, 
sublinearization, magnification, distribution, screening, penetration and 
complementation.

INTRODUCTION

As far as symbol designation in the maps had been simple, not too compli- 
cated and as far as It concerned in particular the mapping of topographical 
surface of the Earth, it was not necessary to consider any speciál organization 
of this manner of symbolic representation. Nevertheless, the development of 
symbolic systems continued and in topographical maps it was characterized 
by a gradual modernization of initial iconic (motivated) symbols.

As early as the 19th century the cartographic representation worked itself 
from primitive schematic-perspective drawings up to abstract-conventional sym-
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bols, which towards this time began forming fairly complicated systems on to
pical maps and in complexful atlases. Semiology, which arose at the beginning 
of this century and whose developing persons were particularíy Ch. Peirce, 
Ch. Morris and others, in spite of all it persisted in by-passing cartographical 
symbols as examples of symbolic systems, obviously being convinced that tho
se symbols are still of an iconic character. Semiology simply did not registered 
the violent boom in topical cartography (to the detriment of both] and as far 
as it is known, from European semiologists V. Voigt [originally an ethnograp- 
her] only used an example from meteorological charts in explaining propertiep 
of the symbols (10).

Semiology is a science engaged in symbols in generál, not devoting to morp 
detailed specifica of symbols from the indivdual spheres (e. g. to linguistic, 
folkloric, mathematical, ... cartographical symbols). It reckons with the fact 
that the specific problems will be solved and developed by each concerne|d 
sphere itself as it was made, for instance, by linguistics. Attempts to apply the 
generally known division of semiology into semantics, syntactics and pragma
tice appeared in cartography, however, without an appropriate deepening to 
cartographical conditions. In our opinion Prof. L. Ratajski’s endeavour after 
working out ,,a grammar“ of the map language from 1976 [7] is to be ordered 
from among them to those unusually interesting. We wish he had been able 
to bring up more aspects of this problém (he died in a short time). In our in- 
vestigations we took up these positive ideas of L. Ratajski and in 1982 we 
enunciated a hypothesis of a linguistic character of cartographical representa
tion and at the samé time also an opinion of its organization, which could 
consists of cartographical signics (symbol stock level], morphology (symbol- 
-forming level), syntax (symbol-syntactic level), or also stylistics (stylistic 
level, that of style).

In this article our ideas of morphographical properties of cartographical 
symbols should be made more precise.

FORIVI, MEANING AND POSITION OF THE CARTOGRAPHICAL SYMBOL

To be able to fulfil its function, every cartographical symbol mušt comply 
with three basic conditions in one, námely it mušt possess a form (graphi
cal appearance), meaning (content of thought) and position (in coordinate 
systém adopted). A cartographical symbol possesses several functional condi
tions, but we háve named these three attributes, or properties, the basic carto
graphical triad (6). A symbol possessing only a couple of properties, either a 
form and meaning without a position is irrelevant in the map, or similarly, a 
symbol possessing a form and position but without meaning (and any way sen- 
seless is to speak about the meaning together with position — without a form).

THE FORM

We háve got some primary knowledge of the form of cartographical symbol, 
námely from J. Bertin (1), that the basis of any graphico-symbolic represen
tation (and thus also of the cartographic one) is a graphic element (spot.
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stain), which is able to change 6 properties (graphically variable): the shape, 
size, intensity, structure, colour and orientation.

If we examine cartographical symbols as systems, which háve up to the pre- 
sent been used in maps, also in the way of an empiric-theoretical generaliza
tion, then we find that there are some more properties that are able to change 
the graphical aspect of a symbol in accordance with a diversity or affinity in 
the meaning of individual symbols in comprehensive symbol systems. The 
ways, or manners, by which the form (graphical appearance, shape, shaping) 
of a symbol may be alternated, háve been named morphographical operations 
by US. We devote attention to them in a further part of this contribution.

THE MEANING

In the moment we háve only a relatively a small knowledge about the bond 
of the form of cartographical symbol to heterogeneous meanings (semantic 
contents). In a certain sense we háve dealt with this problém in an article 
about necessity and voluntarity in cartography (5), calling attention to exis
tence of the law of associativeness, which distinguishes between a profitable 
motivateness of the symbol with its meaning in cartography and an analogical 
bond in other systems, for instance, in the natural language, where this bond 
is on principle non-motivated, i. e. unassociative one.

Originally, in consequence of exaggeratedly empirie generalizations an opi
nion existed in cartography, based particularíy on topographical maps, that 
every reál object (O) is directly ddsignated by symbol (S), for instance, such 
an object as „a bridge“ (Fig. 1], i. e. it was inferred that relation

O

holds good.

------- ^

Fig. 1. The reál object of a „bridge“ related to its designation by a symbol in the 
map. A direct relation between the object and the symbol is only illusory.

However, we know from semiology (but also from gnoseology and logics) 
that no object (or phenomenon) is designated directly, but its meaning (Af|), 
and thus relation holds good as follows:

O M------ ► S

This mediated relation between a symbol and the object through the meaning 
was confirmed also in topical cartography (in topical maps). Thus only thanks
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to this conformation cartographers were ready to recognize that this principle 
holds good also in topographical maps, námely also in our čase, in symbol 
designation of the object „bridge“. The object „bridge“ as such may be conce- 
ived from different aspects, in various meanings, for instance, as „a building 
connecting the edges of a hollow or chasm“, further as „an establishment to 
get over a deepened hindrance“, or as „an engineering construction on the 
way, or railway“, „a potential obstacle for surface Communications“ and so on. 
The different modifications of standpoints to bridges as objepts mean at the 
same time also different modifications of their meanings.

A. A A

X X X X X

8 9 10

Fig. 2. Symbols of various bridges in topographical maps: 1 — wooden bridge, 2 — 
masonry (concrete) bridge, 3 — metallic (railway) bridge, 4 — pontoon brid
ge, 5 — Chain (rope) bridge, 6 — scaffold bridge, 7 — masonry bridge wi(th 
steps 8 — masonry bridge with flelds, 9 — two-storeyed bridge with railway 
over a road, 10 — two-storeyed bridge with road over a railway.

There is an illustration of symlbols for 10 different bridges in Fig. 2. It is 
ostentatively clear to what extent the individual symbols differ each from the 
other in the meaning, or how far they are close each to the other according to 
closeness of their meanings. In individual meanings also some characteristics 
are included at the same time, for instance, the kind of materiál used, length, 
width — and after implanting them into the map also orientation to the Cardi
nal points (and in this way also to other objects). All these cases are borrowed 
from topographical maps. From the illustration it is clear that a quantity of 
meanings of this object still remain, which are not designated by cartographical 
symbols (as to the given set], for instance, the typ of construction, architectu- 
ral design, the way of contact with the riversides, altltude over the river, the 
height of the construction proper, pavement lay-out and so on.

The meaning is a fairly complicated category, we are able more intuitively 
come to feel its substance than to define it. It is contiguous with and in part 
it overlaps such categories like a reflection in gnoseology and philosophy, an 
idea, sensual content and concept in logics, a psychological content in psy
chology, an image in drawing, painting, sculpture, music and belles lettres, and 
so on. In cartography the meaning plays a deciding symbol-forming (morpho- 
logical, morphographical) part in relation to graphical form of the symbol.

THE POSITION

The function of symbol position is of a striking and specific sense in carto
graphy. Also in linguistics the position of a word (as a linguistic symbol in
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the systém of linear sequence of words) has an important message: a varia- 
tion in word-order within a sentence conveys also an alteration of the generál 
meaning, oř also that there is only a certain reduced freedom in word-order of 
the given language. An unambiguous location of symbols within the map field 
is characteristic for cartography, but in spite of this fact we can distinguish two 
cases of symbol position in the map;

a) a mathematically exact position of the symbol within an adopted systém 
of coordinates with accuracy required or enabled by the scale of a map, and

b) a relatively looser position, for instance, the position of a diagrammatic 
symbol within an areal cartodiagram, the position of an approximate boundery 
and so on. Nevertheless, criterla, or limits, in generál definable and prevailing- 
ly logic, hold good also for such a looser location of the symbol on a map. The 
position of a symbol is, however, of a smaller significance; it has a much more 
important function in cartographical syntax.

MORPHOGRAPHIC SYMPTOMS OF CARTOGRAPHIC SYMBOLS

From Fig. 2, in a way of gradual generalizations, we are able to derive some 
theoretical conclusions, námely:

— The symbols of bridges form a class self-standing in the meaning an^i 
also graphically (analogically as the symbols of various ways, rivers, growths 
and other meaningful groupings on topographical maps, but also on other

•j,.......

Fig. 3. Graphical invariant of the symbol of a bridge 
symbol).

an imaginary principle of the

— A common graphical invariant (Fig. 3) may be abstracted out from this še
rieš, and from this one, in turn, all the symbols of bridges given in Fig. 2 may 
be derived reversely.

— Each symbol of the bridge may be considered as a compound word con
sisting of such a number of parts (elements) that the generál meaning of 
symbol consists of. For instance, the symbol (S) No 9 in Fig. 2 (a two-storeyed 
bridge with railway over a way) consists of three meaningful and graphical 
elements (Fig- 4);

+ +
M, Mi M,

Fig. 4. Three both meaningful and graphical elements as composed in symbol S (two- 
-storeyed bridge with railway over a road: Mi — metallic (railway) bridge,
M2 — two-storeyed.... M3 —............with nailway over a road: Mi, M2, M3 —
morphemes, S — symbol, syntagma.
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a) a bridge (metallic, railway one — Mi,
b) a bridge, two-storeyed — M^,
c) a bridge, two-storeyed, with railway over a road — Aíj.
— The principle of composing this symbol is, in fact, morphographical: ele

ments Aíj, M.2 and Aíj are morphemes (cartographical morphemes, cartomorphe- 
mes) and they result in a compound-symbol (cartographical syntagma, carto- 
syntagma). This conclusion can be verified at various cartographical symbols, 
for instance, also at symbols of single-track and double-track lineš (Fig. 5).

I
"”K|

i

Fíg. 5, An example of railway symbol composition: Si — single-track railway, S2 — 
double-track railway, Mi.i and M2.1 — railways, Mi,2 — single-track . . . , M2,2. 
— double-track ...

Applying the principle of repeatableness of symbols Sj and S, we are able to 
connect on the map the particular settlements (points in the map) by a resul- 
ting symbol of railway in harmony with its course in reality.

— Nevertheless syntagmas and morphemes do not exhaust the variety of car
tographical symbols. In Fig. 6 morphographical decomposition of figural symbol 
Sp is illustrated, in Fig. 7 there is a decomposition of linear symbol and in 
Fig. 8 decomposition of a structuralized (patternful) areal symbol Sp. From 
these illustrations we are able to become convinced that morphemes [M] are 
still divisible into graphemes (G) consisting of a graphematic (graphic) motif 
[G^gj and graphematic space (G^^). In symbols that appear in the given carto
graphical (symbolic) systém as undivisible by meaning so as, for instance, in 
symbols in Fig. 9, it is irrelevant to ťhink of a divisibllity into morphemes and 
graphemes and therefore it holds good for them:

S = M = G

but also these symhols háve their own graphical motif and graphematic space.
— If we generalize all the conclusions above-mentioned, we are able to 

arrange a generál morphological scheme (Fig. 10), where the full arrows mean 
the morphological decomposition and the broken ones do the morphological
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Ofprut

Fig. 6. Morphographical analysis ol figural symbol Sf: M — morphemes, G — grap
hemes, Gmo — graphematic (graphic) motits, Gpr — graphematic spaces.

composition of every cartographical symbol within the cartographical symbolic 
systém.

So far only generál designations of the syntagma, morphemes, graphemes 
and their elements (S, M, G, G^^] appear in the scheme, we task of a 
morphological scheme, if, however, particular graphic forms (as for instance 
those in Figs. 6,7 and 8) appear in it, then we talk of a morphographical sche
me.

MORPHOGRAPHICAL OPERATIONS WITH CARTOGRAPHICAL SYMBOLS

The morphographical operations are manners, or graphical approaches, by 
means of which a graphical invariant (in practice it is usually also a chosen 
symbol put as a representative of a symbol class) acquires various graphical 
forms. Morphographical, however, are only those and such operations, by which
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the imaginary invariant or the symbol put (symbol principle) are graphically 
visualized or changed to an extent that every new (or derived) symbol may 
be bearer of a distinct (oř derived) meaning within the framework of the deli- 
mitated systém of meanings of the particular map oř map series (a set).

Fig. 7. Morphographical analysis of linear symbol Sl-' M — morphemes, G — grap
hemes, Gmo — graphematic (graphic) motifs, Gpr — graphematic spaces.

:||:
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Gpmoj.i

Gppn.i

i ! Oppri.2

Fig. 8. Morphographical analysis of areal symbol Sp: M — morphemes, G — graphe
mes, Gmo — graphematic (graphic) motifs, Gpr — graphematic spaces.

O A
Fig. 9. Symbols appearing in the symbol systém of a particular map as Indivisible 

(S = M = G).
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Gtnot.i Gpti.i Omof.i Gpr(.z Gmoi.i Gpri.( Gmoi.i Gprj.i Gmoi.| Gpri._

Fig. 10. A generál morphological scheme of cartographical symbols: S — cartographi
cal symbol, a syntagma (cartosyntagma), M — morpheme, G — grapheme, 
Gmo — graphical motif, Gpr — graphematic space; full arrows mean morpho
logical decomposition, while broken ones do, in turn, morphological compo
sition.

III! lil! II"

Fig. 11. An example of using affixation principle: Si
used as pasture, S3 — grass cover used for bay.

"ii"ii"ii

s,

grass cover, S2 grass cover

1. Affixation: If originál symbol (S), for instance, for the meaning, or the 
concept ,,grass cover“ (Fig. 11) is changed in such a way that the fóre line in 
its graphical motif is thickened (^2)' ^e obtain a sufficiently distinct, but at 
the same time also a sufficiently allied symbol for the meaning „grass cover 
employed as a pasture“. If we make the back line more thick, we obtain sym
bol S3, for instance, for the meaning „grass cover employed for the hay“. The 
change of the symbol has been reached by meansr of the operation of affixation. 
The concept of affix is not unknown in cartography. In his outlines of the 
grammar of cartographical language (7), L. Ratajski took into consideration, 
as early as 1976, six kinds of affixes: inner (infix), outer (exfix), left (prefix], 
right (postfix), lower (infrafix) and upper (ultrafix). We are of the opinion 
that affixes distinguished according to position related to the graphical inva
riant may be several, 48 of them belng illustrated in Fig. 12. We háve arranged 
Ratajski’s terminology only in the čase of the upper affix. Also other affixes 
still exist, distinguished according to the shape, frequency and some other cri- 
teria (a part of them is illustrated in Fig. 13). From the functional viewpoint 
one can still distinguish for instance: morphofix (meaningful, morpho-forming),
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-fix -exfix -ínfix
supra- □
infra- □ □
pre- □ □ 1
post- □ □1 1 ll

-centrofix -centroexfix -centroí
supra- □ □ •
infra- □ 0

pre- □ 0

post- □ e •

■excetrofix -excentroexfix -excentro
supra- □ •

infra-

pre-
1-
Û '

• 1
• j

post- □ 1
-fix -exfix -infix

suprapost- □ ___9 □
infrapre- O p □
suprapre- n □
ínfrapost-

-----k __a
Fíg. 12. A scheme of affixes according to position towards graphical invariant

symbol.
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adíix (adjective), colorfix [coloured), spatiofix (spatial, that of volume), um- 
brafix (that of shadow), demitonfix (that of half-tone), arealfix (that of area), 
principalfix (that of half-tone), arealfix (that of area), principalfix (basic, 
main), alterfix (secondary, supplementary), alternusfix (alternating), primusfix 
(first), secundusfix (second), tertiafix (third), minifix (small), maxifix (large), 
confix (connecting), solofix (individual) ... etc.

0
í

if
llf

IGÍ
□i[:i

ur\

o
o
A
□

O
O

A

centrofiir, c^froinfix 
símplifix; 
duplifix 
Mplifix 
confrafíx 
infeifíx 
fongfix 
brefix 
konkávfix 
konvexfíx 
dírectfix 
tenfíx 
crasfix 
luxfix 
punctfíx 
circulusfix 
ovalfíx 
elipsifíx 
trigonfix 
quadratfix 
pentagonfíx 
sexagonfix 
gravisfix 
levisfix 
lineafix 
parsfix 
acerfix

Fig. 13. Illustration of some affixes, di- 
stinguished by the shape, fre
quency and other criteria.
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To differentiate these affixes, for instance, from those in lingustics, we can 
name them cartoaffixes and the whole morphological operation, in turn, a car- 
toaffixation. In a similar way we can get along also with the names of further 
operations.

2. Conjugation. Under this term we understand various ways of connecting, 
associating, composing to amalgamating graphical elements of a symbol. They 
are as follows:

— liberation (loose, irregular connecting, associating),
— contouration (connecting by making contouration),
— composition (composing, ordering, arranging):
— configuration (arranging to a figuře, or shape),
— versification (ordering to a line),
— columellation (ordering to a column),
— coursiflcation (ordering to a course),
— duplexation (doubling),
— triplexatlon (tripling),
— alternation (arranging by turns),
— ordination (arranging to a regular structure, or network),
— texturation (arranging to a pattern, textuře), and so on,
— consociation (amalgamation) — Fig. 14:
— that by parity (equivalent),
— that by subordlnation (subordinate).

+ □ - c

^ JNDUSTRY 

|~~{ OUTPUT 

Ml oil

0 OIL INDUSTRY 

m OIL OUTPUT

Fig. 14. Illustration oí the morphographical operation of consocSation: a — consocia
tion by parity, b — consociation by subordination.
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3. Rotation (moving round a point, a change in orientation) by 90°, 180°, 30°, 
45°, 60° oř also by other angles

c 90^ n c JT’O" u
A yo""]. > A X90° <1
31 90^ 1 111 11 cccc<

ccccc |lo" ISIS

C180^, Z) A v 180^

30" ZZ = =

45" / ------------- 45" '///A

60° /
4. Specular convertation

L
ř"

A

------------- 60"

J

A

'0/0
.0/0



5. Convertation from positive to negative

□
A

O

6. Screening (change in intensity)
7. Mutation o/ colour (change in hne, in shade)
8. Mutation o f outline — by dimension, by making a pattern (by structurali- 

zing)

O 0-0.^ o ^ O

D o-v, o-v.-> . o-v,
y 'í

H ro-v,

9. Pretexation (edging)

+ + -»- + Ok
-> í

>> +,+

Pohronie -'Pohronie'
- Ok •..............................................-

BRATISLAVA
Oit BRATISLAVA
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10. Sublinearization (underlining),

Oíc-P,

Ok-P,

WATISIAYA. BBATISIAVA

11. Magnification (enlarging]:
a) enlarging of one dimension,

b) enlarging of two dimensions — directions, (equally, differently),
c) enlarging of three dimensions — directions [equally, differently),
d) enlarging of graphic-element distances, for instance, within areal pat- 

ternful (structuralized) symbols

O 'Sí □ i;;? Q

■> CZK
Z»1.]
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0 ____/

0

o o o o o 
o o o oo 
o o o o o 
o o o e o 
o o o o o

Z,,

o o o 
o o o 
o o o

e o o
. o o o

o o o
o o o
o o e

J2. Distríbution (division, representing by number of elements) 
a) compact, 
h) non-compact

O'^0^0~r0-í/ m •

DDP onnn
^ana"^ DDann

13. Penetration (lay, overlap)

77



14. Complementation (spacing out)

(5“^ ^

(5 (5 ^ ^
«

The OverView of cartographical morphographical operations is not definitíve. 
There are some other operations in symbol-forming, which can be interpreted 
from different viewpoints and therefore it has been difficult to classify them 
into this OverView. It is supposed that in consequence of further investigations 
it will be possible to set up a systém of morphographical operations, well- 
-thought-out both formally and by content, which will support mobility appa- 
rent already at present in cartographical symbol-forming.

CONCLUSION
The recognizing research in cartography faces many significant problems so 

far unsolved. Most of them bear relation with two mutually consequential di
rections in cartographical recognizing.

One of them is such a recognizing encompassing man of objective reality 
nátuře, society), i. e. such a crystallilzing of thinking manner, that is directed 
at a cartographical form of statement or expressing. In concerns not only 
cartographers proper, but also all the specialists (geographers, geologists, ... 
etc.) that explore their problems in the spatial aspect and that the cartographi
cal manner of expressing is more suitable for in comparison with other ex
pressing manners.

The other direction lies in deepening of recognizing about means and appro- 
aches ušed at cartographical expressing. There is no unity in this direction 
among cartographers (but also among other specialists). Ones of them are of 
the opinion that at cartographical representing (expressing) reality it is suffi- 
cient to choose a complete portion from the large set of cartographical re- 
presentation means with a considerable dose of arbitrariness, to designate with 
them objects and phenomena mapped and not to see a speciál learned problém 
in it. The others, in turn, are of the opinion that certain scientifically reasoned 
rules (even laws) must hold good for the symbol designation in cartography, 
which lower substantially the rate of arbitrariness, doing it to some alternati- 
ves only. They are convinced that the cartographical symbol representation is 
a speciál kind of formalized language (2, 3, 4, 7) or that it is a map symbolism 
as a speciál semiotic systém (8, 9).

Opinions about the morphography of cartographical symbols mentioned in 
this article are at no variance with either linguistic, or symbolistic conceptions 
of cartographical representation.
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Ján Pravda

ZÁKLADY MORFOGRAFIE KARTOGRAFICKÝCH ZNAKOV

Vývoj znakového označovania v kartografii dospel v súčasnosti do takého štádia, že 
v uzavretých znakových systémoch (na jednotlivých mapách, na ich sériách, súboroch) 
sa vytvárajú rôzne druhy väzieh, súvislostí a vzťahov medzi grafickými prvkami a vý
znamovými zložkami kartografických znakov. V článku sa krátko rozoberá vzájomný 
vzťah medzi formou (grafickou podobou), významom (mysleným obsahom) a polohou 
znaku, kťoré tvoria základnú kartografickú triádu. Dokazuje sa, že na mapách (nielen 
tematických, ale aj topografických) objekty a javy neoznačujeme znakom priamo, ale 
sprostredkovane cez ich významy. Významy zohrávajú súčasne dôležitú znakotvornú 
(morfografickú) funkciu. Na príklade znakového označenia série významov objektu 
„most“ sa ilustruje súvislosť jeho 10 významov so zodpovedajúcim počtom grafických 
podôb (obr. 2) znaku ,,most“, používaných na topografických mapách. Spoločným me
novateľom všetkých týchto znakov mostu je jeden myslený grafický invariant (obr. 3), 
čo zodpovedá skutočnosti, že vo všetkých významoch mostu existuje Jeden spoločný 
významový ekvivalent („most“). Obraz 4 dokazuje existenciu troch významových a sú
časne aj grafických zložiek (morfém) jedného zo znakov mostu. Na zákiade analýzy 
konkrétneho figurálneho, lineárneho a areálového znaku sa ilustruje aj existencia 
najmenších grafických prvkov znaku — grafém, ktoré sa skladajú z grafického motívu 
a grafematického priestoru (obr. 6, 7 a 8). Kartografický znak je potom zložefnina, 
syntagma.

Ak zovšeobecníme tieto morfologické príznaky, môžeme prísť k záveru, že pre 
kartografické znaky platí všeobecná morfologická schéma (obr. 10) ako princíp tch 
graficko-významového rozkladania a skladania.

Spôsoby, grafické prístupy, pomocou ktorých môžeme skladať graficko-významové 
prvky do kartografických znakov, sú morfografické operácie, ktorých sa zatial vyčle
nilo 14.

Ajixácla je operácia, ktorá umožňuje vytvárať kartografické znaky pomocou dopl
ňujúcich grafických prvkov — afixov. Šesť afixov, rozlišovaných podľa polohy, vyčlenil 
r. 1976 L. Ratajski, ale zistili sme, že ich existuje viac (obr. 12). Ďalej existujú afixy 
rozlišované podľa tvaru, početnosti a rôznych iných hľadísk.

Konfugácia je operácia spojenia, združovania až zlučovania grafických elementov 
pomocou liberácie (voľného, nepravidelného spojenia), konturácie (spojenia okontúro- 
vaním), kompozície prostredníctvom konfigurácie (usporiadania do určitej figúry, tva
ru), verzifikácie (zoradenia do riadku), koluraelácie (zoradenia do štipca), kurzifiká- 
cie (zoradenia do určitého smeru), duplexácie, tríplexácie (zdvojovania, strojovania), 
ordinácie (usporiadania do pravidelnej štruktúry, siete), alternácie (striedania) a tex- 
turácie (usporiadania do určitej vzorky, textúry). Ďalej sem patrí operácia konsociácie

79



(zluĚovania) tak paritně] (rovnoznačnej), ako a] subordinačnej (podriadenej), ktorú 
v r. 1976 tiež vyčlenil L. Ratajski, ale nazval ju kompozíciou.

Bez podrobnejšieho vysvetlovania sa v článku uvádzajú a ilustrujú na príkladoch 
ostatné operácie: rotácia, (pootočenie, zmena orientácie), konvertácia spekulárna (zr
kadlové prevrátenie), konvertácia pozitív-negatív, rastrovanie (zmena intenzity), mu
tácia farby (tónu, odtieňa), mutácia obrysu (dimenziou, vzorkovaním), pretexácia (le
movanie), sublinearizácia (podčiarkovanie), magnifikácia (zväčšovanie), distribúcia (de
lenie), penetrácia (naloženie, překryt, prienik) a komplementácia (vyplňovanie).

Prehlad morfografických operácií sa nepovažuje za konečný, ráta sa s jeho dopĺňa
ním podlá toho, ako sa budú prehlbovať naše poznatky v oblasti kartografickej znako- 
tvorby. i

V závere sa hovorí, že poznávací výskum v kartografii súvisí s dvoma smermi' karto
grafického poznávania. Jedným smerom je poznávanie objektívnej reality (prírody, 
spoločnosti), ktoré je vyhranené mapovou formou výpovede. Druhým smerom je pre
hlbovanie poznania o prostriedkoch a prístupoch vlastného kartografického vyjadro
vacieho spôsobu ako systému. Zatiaf prevládajú dva názory na organizáciu tohto systé
mu. Podlá jedného sa tento systém považuje za formalizovaný (kartografický) jazyk, 
podlá druhého je to mapový symbolizmus ako špeciálny semiotický sytém. Predstavy 
o morfografii kartografických znakov, prezentované v tomto článku, nie sú v rozpore 
ani s jedným z týchto názorov.

Obr. 1. Vzťah reálneho objektu ,,most“ a jeho označenie znakom na mape. Priamy 
vzťah objektu a znaku je len zdanlivý.

Obr. 2. Znaky pre rôzne mosty na topografických mapách: 1 — most drevený, 2 — 
most murovaný (betónový), 3 — most kovový (železničný), 4 — most na pon
tónoch, 5 — most reťazový (lanový), 6 — most lešenový, 7 — most murovaný 
so stupňami, 8 — most murovaný s poľami, 9 — most dvojposchodový so že
leznicou nad cestou, 10 — most dvojposchodový s cestou nad železnicou. 

Obr. 3. Grafický invariant znaku most (myslený princíp znaku).
Obr. 4. Zloženie troch významových a grafických prvkov v znaku S (most dvojposcho

dový so železnicou njad cestou): Mi — most kokový (žeiezničný), M2 — ... 
dvojposchodový, M3 —............so železnicou nad cestou, Mi, M2, M3 — morfé
my, S — znak, syntagma.

Obr. 5. Príklad zloženia znaku železnice: Si — železnica jednokoľajná, S2 — železni
ca dvojkofajná, Mi.i a Aíi.i — železnica, M1.2 — ... jednokoľajná, Aíj.z — ... 
dvojkoľajná.

Obr. 6. Morfografická analýza figurálneho znaku Sf- M — morfémy, G — grafémy, 
^mo — grafematické (grafické) motívy, Gpr — grafematické priestory.

Obr. 7. Morfografická analýza lineárneho znaku Sc- M — morfémy, G — grafémy, 
Gmo — grafematické (grafické) motívy, Gpr — grafematické priestory.

Obr. 8. Morfografická analýza areálového znaku Sp: M — morfémy, G — grafémy, 
Gmo — grafematické (grafické) motívy, Gpr — grafematické priestory.

Obr. 9. Znaky vystupujúce v znakovom systéme konkrétnej mapy ako významovo ne
deliteľné (S = M = G).

Obr. 10. Všeobecná morfologická schéma kartografických znakov: S — kartografický 
znak, syntagma (kartosyntagma), M — morféma, G — graféma, Gmo — gra
fický motív, Gpr — grafematický priestor; plné šípky znamenajú morfologický 
rozklad a prerušované šípky znamenajú morfologický sklad.

Obr. 11. Príklad použitia princípu aflxácie: Si — trávnatý porast, S2 — trávnatý porast 
využívaný ako pasienok, S3 — trávnatý porast využívaný na seno.

Obr. 12. Schéma afixov podľa polohy voči grafickému invariantu znaku.
Obr. 13. Ilustrácia niekoľkých afixov, rozlišovaných podľa tvaru, početnosti a dalších 

kritérií.
Obr. 14. Ilustrácia morfograflckej operácie konsociácie: a — paritná konsociácia, b — 

subordinačná konsociácia.
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íIh n p a b ä a

OCHOBbl MOPOOrPAcřMM KAPTOPPAOMHECKHX 3HAKOB

PasBHTMe snaKOBoro cnocoôa oSosHaqeHHa b KapTorpa4)HM k HacToameiviy BpeMeHM 
floCTMrao TaKOM ciaflHH, ^ito b saMKHyTwx anaKOBMx CMCTCMax (na oT^íeJitHHx xapiax. 
Ha Hx cepwax, KOMnjieKTax) cymecTByiOT hjim oSpaayiOTca caMwe pasHOOôpaaHwe bm^h 
CBHaeíi M OTHomeHMM Me*fly rpatjDMHCCKHMM aneivieHTaMH h aaeMeHxaMH SHaMeHMM xap- 
TorpacJjMHecKMX snaKOB. B CTaxbe, noaxoMy, KopoxKO pacciviaxpHBaioxcH BaaMMOoxHOme- 
HMa Mexc;^y c}3opMOM (rapci)MHecKMM oSaMKOM), SHaneHMeM (MBicaeHHtiM co;^epacaHHeM) 
M noaoaceHMeM (jíOKaaMaapHeM) SHaKa, aaaaiomMMMca ochobhom KapxorpacjDMHecKoií 
xpMaaoií. JÍOKasbiBaexca, hxo ne xoabKO na xeiwaxHHecKMX, ho h na xonorpaepHHecKMx 
Kapxax, o6x>eKxw h asaeHMa ne oSosHanaioxca KapxorpaiJiMHecKMMM snaKaMM nenocpe;;- 
CTBCHHO, a KOCBCHHO, OHOcpeflcxBOBaHHO Hcpes SHaHeHMa. SHaneHMa, o;[^HOBpeMeHHO, 
Hrpawx BaxcHyio SHaKooSpaaoBaxeabHyio {Mopc})orpa(í)HHecKyio) poab. Ha npMMepe 
SHaKOBOro o6o3HaHeHMa cepwM aHaneHMM oôbCKxa „mocx“ ;5eM0HcxpMpyexca BaaMMO- 
CBa3b ero 10 SHaHeHMM c cooxBCXcxByiomMM hmcbom rpa(})MHecKMx oSaMKOB anaKa 
„mocx“ (pne. 2), npMMeHacMbix na xonorpaífíMHecKMX Kapxax. OSuimm SHaMenaxeaeM 
Bcex 3XMX 3HaK0B MOCXOB aBaaCXCa OflMH MblCaeHHbIM rpacJjMHeCKMM MHBapwaHX (pHC. 3), 
Hxo M oxBenaex fležcxBMxeabHOCXM, xax Kax bo Bcex SHancHMax mocxob mmccx mocxo 
o.e;mh o6mHM sKBHBaaeHX ananeHMa — „mocx“. Ha pwc. 4 noKaawBaioxca xpw cMwcaoBbie 
M, onHOBpcMeHHO, xaKxce rpacJjMHecKMe cocxasHbie (MopeJjeMbi) oflHoro m3 SHaKOB Moexa. 
B peayabxaxe aHaanaa KOHKpexHoro (J)HrypaabHoro, aMneiÍHoro m naoinaflHoro snaKa 
Ha pMC. 6, 7 M 8 MaaHDCxpMpyexca cymecxBOBaHMe xaKxce MMHMMaabHux rpa(J)MHecKMX 
saeMCHxoB SHana — rpac^cM, cocxoamnx m3 rpacJinnecKoro ;woxMBa m rpacJieMaxMHecKoro 
npocxpaHCXBa. B CMny axoro Kapxorpa(J)MHecKHM snaK aaaaexca SHaKocaoa^eHHeM, 
CMHXaXMOM.

Hocne o6o6nieHMa sxwx MopcpoaorMHecKMx npwaHaKOB moxcho c.neaaxb saxaioHeHiie, 
Hxo KapxorpacjDHHecKHC anaKM oSpaaywxca no c^mhom ochobhom MopcJjoaorMHecKOii 
cxeMe (pMC. 10), npeflCxaBaaiomeM coôoíi npMHpMn mx rpacjiHnecKo-CMbicaoBOro paaao- 
accHMa M caoaceHMa.

Cnocoôbi, rpacjiMnecKMC npMeMbi, npn noMomn Koxopbix mojkho CKaanbisaxb m bh^o- 
MSMCHaxb rpa4)MHecKO-CMbicaoBbie saeMenxbi b npopecce SHaKooGpaaoBaHMa — 3xo 
MopcporpacJjMMecKue onepapMM (naMH mx Bw^eneHO noKa 14);

AcJiMKcapMH — 3X0 oncpapMa, nosBoaawiniaa cosflaBaxb KapxorpacJjMHecKMe anaKM npn 
noMOipM flonoaHMxeabHwx rpacpMnecKMX saeMCHXOB — a(J)MKC0B. Illecxb acpMKcoB, b aa- 
BMCMMOCXM OX MX MOKaBMaapMM DO OXHOUieHMlO K OCHOBHOM MOpCpCMC, BH^ÍCaMH B 1976 X. 
yace npoip. JI. PaxaiícKMM, ho, KaK noKaaano Ha pne. 12, mx cyníecxByex ropaano 
ôoabme. KpoMc xoro cymecxByiox a({)MKCbi paaaMaaeMbie no cjiopMc, HMcaenHOCxM m no 
flpyxMM KpMxepMaM.

KoHioraiiMa — axo onepapna coepMHCHMa h paxce oôbeflMHeHMa rpacJjMnecKMx aae- 
MCHXOB npM noMomM aMSepapMM (cBoGopHOro, Heperyaapnoro coepMHCHMa), KOHxypapMM 
(coeflMHCHMa nyxcM OKOHxypwBaHMa), KOMnoaMpMM nocpepcxBOM KOH(J)MrypapMM (yno- 
paflOHCHMa B onpepeacHHyK) (JiopMy, cpMrypy), BepcMcJjMKapMM (cocxaBneHMa b expoKy, 
pap), KoayMcaaapMM (cocxasacnna b KoaoHKy), KypcM(J)MKapMM (cocxaBacHMa b onpe- 
peaeHHOM nanpaBacHMM), flynaeKcapMM (ypBaHBaHMa), xpMnacKcapMM (yrpaMBanna), opflM- 
HapMM (cocxaBacHMa b peryaapHyK) cxpyKxypy, cexb), aabxepnapMM (nepepoBaHHa) 
M xcKcxypapMM (cocxaBacHMa b onpepeaeHHbíň yaop, xcKcxypy). flaaee ciopa oxHOCMXca 
onepapMa KOHCopMapMM (oGbepMHCHMa) — KaK pasHoananHoro, xaK m noflHMHeHHOro. 
3xy onepapMw BbipeaMa b 1976 r. xaKXce JI. PaxaňCKMM, ho oh ee naanaa KOMnoaMpMcň.

B cxaxbc Sea Soaee noppoSnoro ocBemcHMa npMBOpaxca m conpoBoacpaioTca npMMC- 
paMM ocxaabHbie onepapMM: poxapMM (noBopoxa, MaMCHCHMa opMCHxapMM), KOHBcpxapMM 
cncKynapnoM (aepKaabHoro npcBpamcHMa), KOHBcpxapMM noaMXMB-HeraxMB, pacxpnpoBa- 
HMa (MaMCHCHMa mhxchcmbhocxm), MyxapMM pBcxa (xoHa, oxxcHKa), MyxapMM KOHxypa
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(flMMeHSneM, yaopoM), npeTeKcaqMu (oKaiiMJieHMa), cySjíMHeapMsapMn (noA^epKHBaHHH), 
MarHMc|)MKapMM (yseJiM^eHna), flMCTpHÓypmi (noflpaa^íeaeHMa), nenexpapHM (naKaa^w- 
BaHHa) M KOMnaeMCHTaqMM (sanoaneHMa).

O63op MopcjjorpacpMHecKMx onepapMii hc cHMTaerca saKOHHeHHHM, npepnoaaraerca 
ero ponoaneHMe no Mepe yraySaeHna Hauinx SHaHMň b oSaacTw KapTorpaiJutnecKoro 
SHaKooSpasoBanna.

B aaKaKDneHMM CTaxbM oxMenaexca, nxo nosHaBaxeabHwe MCcaesoBanna b KapxorpacfjMM 
onpepeaaroxca psyivia BaamviocBaaaHHbíMM HanpaBaeHMHMM Kapxorpa(J)MnecKoro noana- 
Hwa. OflHO HanpaBaeHwe — axo xaKoe noanaHMe oóbeKXMBHOň peaabHOCXM (npnpoflbí, 
oĎipecxBa), Koxopoe oSycaaBawBaexca KapxorpacJjwnecKOM (J)opMOM BbicKaabiBaHwa. Bxo- 
poe HanpaBaeHwe — axo yrayBaeHwe narnnx aHanMň o cpepcxBax m npweMax caMO- 
ĎbixHoro KapxorpacjDMnecKoro cnocoBa BbipaxceHna Kax CMCxeMw. noKa nxo Bcxpenaioxca 
pBa MHeHwa nacnex opraHwaapMM axoň CMCxeMbi, CoraacHO opnoro axa cncxeMa cnnxa- 
exca tpopMaanaoBaHHbíM (KapxorpatjDwnecKHM) aawKOM, coraacHO Bxoporo ona pacciviax- 
pnBaexca KaK KapxorpacJsnnecKMM cnMBoanaM (KaK ccMMOxnnecKaa CMcxeivia). npepcxas- 
aeHwa o MopcJjorpacJjMM KapxorpatjjMnecKwx anaKOB, npMBepenHbie b axoň cxaxbe, ne 
npoxMBopenax hm opnoiviy wa axHx MHeHHň.

Pne. 1. OxHomeHMe peaabHoro o6X)eKxa „mocx“ m ero oSoananenHa anaKOM na Kapxe.
IlpaMoe oxHomeHMe oSbeKxa k anaKy xoabKO Kaacyipeeca.

Pmc. 2. SnaKM paaHbix mocxob na xonorpacJjnnecKMX Kapxax; 1 — mocx flepesanbíň, 
2 — MOCX KaMCHHbiň (óexoHHbiň), 3 — MOCX MexajiBMnecKMň (jKCJieanoflopoxc- 
Hbiň), 4 — MOCX na noHxonax, 5 — mocx nopaecHoň (KaHaxHuň), 6 — moct 
na jiecax, 7 — mocx KaMCHHbiň co cxyneHbKaMM, 8 — mocx KaMeHHwň c npo- 
aexaMM, 9 — MOCX pByxbHpycHbiň c »eJie3Hoň poporoň nap mocce, 10 — moct 
psyxbapycHbiň c mocce nap xcejieanoň poporoň.

Pne. 3. rpa(})MHecKMň WHBapnaHT anaKa moct (MwmjieHHbiň npHHpnn anaKa).
Pne. 4. Cjioxcenne xpex cmmcjiobmx m rpacJjwnecKnx aaeMeHxoB b anaKe S „moct 

flByxbapycHbiň c acejieanoM poporoň nap mocce“: Mi — mocx MexaJuinqecKHň
(xceJieaHOflopoxcHbiň), Mi — ... flByxbapycHwň, Mi — ............. c aceJieanoM
poporOM nap mocce; Mi, M^, M% — Mop(J)eMbi, S — anaK, cMHxarMa. 
npHMep cjioxcenwa anaKa a^ejieanon poporM: Si — x<ejie3Haa popora opno- 
nyxHaa, Si — xcejieanaa popora pByxnyxnaa, Mi.i n Mi.i — acejieanaa flopora. 
Ml,2 — . . . opHOnyxnaa, M2.2 — ... flByxnyxnaa.
MopcporpacpMnecKMň anaana cJjnrypaabHoro anaKa Sf: M — MoptJjeMbi, G — 
rpa(J)eMbi, Gmo — rpacJsnnecKiiň moxmb, Gpr — rpa^eMarnnecKoe npoexpanexBO. 
MoptporpacJmnecKMM anaana anneňnoro anaKa Sl- (Oóoananenna xe >Ke, nxo 
M na pne. 6).
MopcporpacpnnecKnň anaana naomapnoro anaKa Sp. (Odoananenna xe ace, nxo 
M na pne. 6).
Ecan anancHMe anaKOB b aaMKnyxoň cncxcMe KonKpexnoň Kapxbi ne noppaa- 
peaaexca, xorpa S = M = G.

06maa MOpcJjoaornnecKaa cxeMa KapxorpacJmnecKMx anaKOB: S — Kapxorpa- 
(pnnecKMň anaK, cnnxarMa (KapxocnnxarMa), M — MopepeMa, G — rpacjDeMa, 
Gmo — rpacpMnecKMM moxmb, Gpr — rpacJjeMaxMnecKoe npoexpanexBO; noanbie 
cxpeaKM oananarox MopcJioaorMnecKMň anaana, npepbiBMcxbie cxpeaKM oananaiox 
Mop(J)oaorMnecKMM CMHxea.

Pmc. 11. npMMep npMMenenMa npMnpMna onepapMM acjjMKcapMM: Si — ayr, Si — ayr 
McnoabayeMbiM nop Bbinac ckoxom, S3 — ayr McnoabaycMbiň paa c6opa cena. 

Pmc. 12. CxeMa a(J)MKCOB b aaBMCMMOcxM ox mx aoKaaMaapMM no oxnomennio k rpacJiM- 
necKOMy MHBapManxy anaxa.

Pmc. 13. MaaiocxpapMa necKoabKMx ac{)MKC0B, paaaMnaeMwx no cjíopMe, nMcaennocxM 
M no ppyrMM KpnxepMaM.

Pmc. 14. Maaiocxpapna MopcJ)orpac}3MnecKOM onepapMM KoncoqMapMM: a — paBnoanan- 
naa KoncopnapMa, h — nopTOnennaa Koncopnapna.

Pmc. 5.

Pmc. 6.

Pmc. 7.

Pmc. 8.

Pmc. 9.

Pmc. 10.
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