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Abstract 
The increasing complexity of warfare in the 18th and 19th centuries led to the scientification 
of military spatial mastery. In the process, military scientific disciplines such as terrain theory, 
military geography and military cartography emerged, which contributed to the creation of a 
high-level knowledge of space. The military framework enabled an effective 
institutionalisation for these disciplines, which also allowed for the consideration of scientific 
aspects. In Central Europe, the first half of the 19th century saw a far-reaching empowerment 
of spatial knowledge by the military, with secrecy also playing a certain role. In the second 
half of the 19th century, civilian activities began to push back the military monopoly in 
cartography. This process was also favoured by the fact that military science began to focus 
on what was actually military. For the eastern part of the Habsburg Monarchy, the military or 
military-scientific efforts to dominate space had an ambivalent effect. On the one hand, the 
central institutions ensured the development of comprehensive spatial knowledge for this part 
as well; on the other hand, efforts to institutionalise spatial knowledge at the national level, 
including cartography, were suppressed.  
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1. General remarks on the role of cartography in the military mastery of the space  
 
The term "spatial mastery" is understood to mean spatial possession, spatial control and 
spatial domination. Spatial knowledge is an indispensable prerequisite for spatial mastery. 
The map as a model of geo-space is associated with abstraction and generalisation, but the 
spatial structure is rendered in a sensory-concrete way, in contrast to the spatial description. 
Therefore, the map is a particularly effective form of spatial knowledge and it can therefore 
also be used for spatial mastery. This function of the map has long been recognised in 
cartographic literature. "Map is state knowledge, is world knowledge; but world knowledge is 
power!"2 This sentence does not come from a publication of the "spatial turn" or 
"topographical turn", but from the pen of Max Eckert, who is considered one of the founders 
of the scientific discipline of cartography. However, spatial mastery or domination is not an 
invariant function of maps, so maps cannot generally be understood as instruments of power, 
as is the case in several recent publications in the humanities3. Not even every map that aims 
to spatial mastery is at the same time an instrument of power. Maps for spatial control serve, 
among other things, to document the ownership of space (e.g. cadastral maps), for spatial 

                                                 
1 English translation of the study "Militärwissenschaftliche Bestrebungen zur Raumbeherrschung in der zweiten 
Hälfte des 18. Jahrhunderts sowie in dem 19. Jahrhundert aus mitteleuropäischer Perspektive und die 
Entwicklung der Kartographie zu einer militärwissenschaftlichen Teildisziplin" (https//kartdok.staatsbibliothek-
berlin.de/receive/kartdok_mods_00000404). The basic translation into English was done with DeepL Pro. The 
modifications made by the author to this version concern only formatting and minor additions. 
2 Max Eckert-Greifendorff (1939): Kartographie: Ihre Aufgaben und Bedeutung für die Kultur der Gegenwart, 
Berlin: Walter de Gruyter, p.338. (It should be noted, however, that this publication is very strongly influenced 
by National Socialist ideology).  
3 Cf. for example Schlögel, Karl (2003): Im Raume lesen wir die Zeit: Über Zivilisationsgeschichte und 
Geopolitik, München/Vienna: Hanser, p. 12; Schneider, Ute (2006): die Macht der Karten: eine Geschichte der 
Kartographie vom Mittelalter bis heute, Darmstadt: Wissenschaftliche Buchgesellschaft. 
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control (e.g. for administration) and for spatial management (e.g. for orientation and 
navigation).  
Recently, the objectivity of maps has also been discussed in an undifferentiated manner in the 
humanities.4 The subjectivity of maps and their ideological influence have been emphasised 
one-sidedly. Of course, there can be no absolute objectivity in cartography, but there is a 
function-related objectivity. This form of objectivity makes it possible to use maps to control 
space.  
In the maps and other cartographic models of geospatial space, the spatial structure, in 
contrast to the spatial description, is reproduced by spatial transformation; therefore they can 
store spatial information particularly effectively. They can also serve for spatial mastery 
although this function is not an invariant function of cartographic models, in contrast to 
spatial knowledge. The use of maps, as well as sketch maps created through reconnaissance, 
for military mastery of space already reached a high level in the 18th century. In Central 
Europe, the 19th century was the heyday of military-cartographic spatial knowledge. (Fig. 1: 
Instances and factors of military spatial knowledge and military spatial mastery from a 
cartographic perspective).  
 

 
 
2. Military-scientific approaches to the domination of space in the time of absolutism  
 
The military was shaped by the primacy of politics in the time of absolutism.5 Even the 
simplest form of spatial control, the management of space during troop movements in 
peacetime, was linked to political considerations. The standing army was one of the most 
important pillars of absolutist power security; domestically it had to be present wherever a 

                                                 
4 Cf. for example Schlögel..., p. 90ff.; Schneider..., p. 85; Christof Dipper/Ute Schneider (eds.) (2006): 
Kartenwelten: Der Raum und seine Repräsentation in der Neuzeit, Darmstadt: Wiss. Buchgesellschaft, p. 7. 
5 Fiedler, Siegfried: Kriegswesen und Kriegführung im Zeitalter der Kabinettskriege. Koblenz, 1986, p. 213. 
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threat to power appeared. In the Austrian Monarchy there were also other reasons. In the 
multinational monarchy, the army was to have a supranational character. Thus army units of 
one nation were in principle stationed in another national territory. The marches, e.g. between 
Milan and Lemberg, often lasted for months.6   
Substantially more complicated forms of space domination were present in warfare. In the 
time of the cabinet wars, the cabinet determined the goals of military space control, i.e. which 
space was to be defended or occupied. The military implementation of the goals of political 
space control was to be carried out in such a way that the costly standing army was to be 
spared as much as possible. This created an optimisation problem in military control of space, 
which made warfare more complicated, especially from a strategic point of view. The solution 
to this problem demanded a strictly methodical approach. This intensified military science 
efforts to elaborate methodological doctrines. In order for the officers to acquire the 
methodological doctrines, military training institutes were needed, which formed an 
institutional basis for military science.   
In absolutism, therefore, the following forms of political-military domination of space were 
present:  
1. Political requirements for military control of space, 
2. Military science methodology for mastering space, 
3. Cognitive spatial mastery in planning military operations, (totality of information about the 
spatial structure of the military operational space),  
4. Practical mastery of space through the conduct of military operations (military mastery of 
space), 
5. Political domination of space by sanctioning the results of military domination of space 
through diplomacy.  
In all these forms of spatial control, maps or map sketches played a different but always 
important role.   
During absolutism, a considerable divergence arose in warfare between strategic and tactical 
control of space. Linear tactics required a largely flat, clear terrain. In theory, the space of 
tactical operations was conceived as homogeneous. Accordingly, the aim was to master the 
problem of space with mathematical-geometric methods. This view also corresponded to the 
scientific ideal of the Enlightenment. 
Strategic control of space was more complicated. Here, an optimisation problem arose due to 
the fact that the military implementation of the goals of political space control was to be 
achieved through low-loss deployment of the costly army. 
By occupying key positions, such as the heights "dominating" their surroundings, the enemy 
was to be pushed away and a military possession of space secured without a battle. In 
manoeuvre strategy, in contrast to tactics, there was a clear tendency towards an 
inhomogeneous conception of space.  
At this time, military science was striving for a closed system of theory and practice. As 
warfare became more complicated, military science efforts to elaborate methodological 
doctrines were intensified. In order for the officers to acquire the methodological doctrines, 
military training institutes were needed, which formed an institutional basis for military 
science. Absolutist politics and the Enlightenment made their establishment possible or 
encouraged it.  
 
3. Relations between the military and cartographic mastery of space in the second half 
of the 18th century.  
 

                                                 
6 Ács, Tibor: A reformkor hadikultúrájáról. A magyar hadügy és tudomány kérdéseiröl, Piliscsaba: Magyar 
Todománytörténeti Intézet, 2005, p. 27. 



 4

Tactics, strategy and troop marches were linked to different forms of cartographic spatial 
mastery. Tactical operations required highly up-to-date maps at large scales and with a 
specific military theme, where the reproduction of topological relationships was more 
important than positional accuracy. Throughout the 18th century and even into the 19th 
century, this special form of spatial presentation, created by reconnaissance, played a very 
important role. The results were sketch maps (croquis) based on cursory survey (mostly by 
eye, coup d'oeil).  
For strategic purposes, maps were needed in large scales with exact positional accuracy and 
with consideration of special military themes. For the planning of troop marches, maps of 
medium scale were sufficient, whereby a special military theme was not necessarily required. 
Around the middle of the 18th century, there was a considerable deficit in Central Europe 
with regard to the last two forms of cartographic spatial control. By necessity, sketches were 
often applied for these purposes as well, slowing down military operations. In order to 
eliminate these deficits, the military began to conduct land surveys in Central Europe.     
 
4. Institutional foundations of military cartography in the second half of the 18th 
century  
4.1 Institutionalisation of the object sphere of cartography (practical cartography) in a 
military framework 

 
Figure 2 shows the development of the institutional foundations of topographic cartography in 
the context of the military in the 18th century. Following the French example (1688), several 
engineering corps were also founded in Central Europe: in Prussia in 1729, in Saxony in 
1730, in Braunschweig (Brunswick) in 1731 and in the Habsburg Monarchy in 1747. Further 
specialisation took place, among other things, through the separation of the field engineers 
and the engineer geographers, who were also assigned mapping tasks. The military map 
archives represented a special form of institutionalisation. In France, a war map archive was 
established in 1688. In Vienna, the Kriegsarchiv was founded in 1711, whose map collection 
was transformed into a topographical department in 1764, from which a central office for 
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Austrian military cartography emerged in 1776. In Prussia (Potsdam), the Plankammer was 
founded in 1742, whose area of competence also included cartographic work.  
Another important institutional basis for cartography was provided by the general 
quartermaster staffs. In the Habsburg Monarchy, mapping work had already been part of the 
field of activity of the Generalquartiermeisterstabs since the beginning of the 18th century. 
Here, the Generalquartiermeisterstab remained a permanent institution since 1763 and was 
used for map surveys and country descriptions. Mapping skills were essential prerequisites for 
being appointed to the general staff. In Central Europe, however, topographic cartography did 
not reach as great a degree of institutionalisation as in France and England. 
 
4.2 Institutionalisation of the metasphere of cartography in a military framework 
 
The metasphere of cartography cannot be called theoretical cartography in this period, so the 
term "theoretical cartography" is not juxtaposed as a counterpart to practical cartography. In 
the 18th century, military interest in the methodological issues of cartographic representation 
and map use increased. It can certainly be assumed that in all Central European military 
training institutions, cursory map recording was taught as part of reconnaissance. The much 
more complicated methodology of topographic cartography was initially only included in the 
training of military engineers and especially military engineering geographers. In the second 
half of the 18th century, this subject became an important part of officer training at higher 
educational institutions. The endeavour to record spatial structures as accurately as possible 
greatly increased the complexity of the methodology of topographic cartography (e.g. through 
the introduction of triangulation). The differentiation of the actual cartography began, the 
situation drawing theory as an independent field of teaching by separating it from geodesy. 
The Vienna Academy of Engineering played a pioneering role in this. Here, exercises in 
situation drawing were carried out as early as the 1830s. Since the end of the 1870s, situation 
drawing became an independent field of study. In the Central European military training 
institutes, situation drawing was only taught as an independent subject at the Dresden Knight's 
Academy at this time.  
 
5. Military science methodology of cartography in the second half of the 18th century  
 
The institutionalisation of military science in the 18th century provided decisive impetus for 
the publication of military science textbooks in which the problem of space formed important 
subject areas. Figure 3 shows the number of military science textbooks published between 
1700 and 1783, with the proportion of textbooks on terrain problems.7 These subject areas 
were the methodology of cursory surveying in the context of reconnaissance, the methodology 
of topographic mapping, military terrain theory and military geography. In Central Europe, 
especially in Prussia, Saxony and the Habsburg Monarchy, the second half of the 18th century 
saw an intensification of the publication of spatial science. The French model was still 
significant, but an independent development began. The subsequent task of systematising 
individual terrain characteristics according to general principles in order to be able to 
recognise and exploit the advantages and disadvantages of terrain types initiated the formation 
of military terrain theory. The Prussian Major Ludwig Christian Müller (1744-1804) played 

                                                 
7 The information was taken from the following publications: Rumpf, Heinrich Friedrich (1824): Allgemeine 
Literatur der Kriegswissenschaften: Versuch eines systematisch-chronologischen Verzeichnisses aller seit der 
Erfindung der Buchdruckerkunst, in den vornehmsten europäischen Sprachen, erschienenen Bücher über 
sämmtliche Kriegswissenschaften, Berlin: Reimer. Harley, John Brian Towner, Lawrence W. and Bartz 
Petchenik, Barbara (1978): Mapping the American Revolutionary War, Chicago: University of Chicago Press.    
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an important role in this.8 The necessity of the military assessment of larger geographical 
areas, which military geography dealt with, was recognised early on in the Habsburg 
Monarchy. The study by Henry Humphrey Evans Lloyd, who served as a lieutenant colonel in 
the Austrian army, among others, bears witness to this.9 Military geography, which dealt with 
the military assessment of larger geographical areas, was established later, but the foundations 
for its development were already laid at the end of the 18th century, through the military 
descriptions of the country. The first comprehensive land descriptions were produced in 
Central Europe from 1779 in the Habsburg Monarchy, in connection with land surveying.  
Tielke's “Feldingenieur” (1769) marked an important stage in the development of German-
language cartographic writing.10 In his description of mapmaking, the emphasis was still on 
mapping "by mere eye". This was followed by several publications that dealt exclusively with 
map taking and cartographic representation.11 In the German-language military science 
literature, an astonishingly rapid process of differentiation took place, which led to the issuing 
of independent publications that dealt exclusively with cartographic topics, without an 
exposition of the surveying methods. The first publication with this conception appeared in 
Vienna in 1782 by Ferdinand Landerer (1743-1796) and served as a textbook at the Vienna 
Academy of Engineering.12 The director of this academy, Field Marshal Count Karl Clemens 
Pellegrini (1720-1796) ordered that surveying methodology and situation drawing theory be 
taught as separate subjects and that a textbook be written for these subjects. A little later, such 
textbooks were also published in Saxony.13 
Due to the enormous improvement in the surveying basis of the topographic maps, an 
anachronistic contradiction arose between the highly subjective representation of the relief 
and the exact reproduction of the other map elements. This gave rise to the demand to give 
relief representation a methodological basis. This led to the first attempt at theorising 
topographic cartography by the Saxon Major Johann Georg Lehmann (1765-1811)14, who 
was a teacher at the Dresden Knight's Academy. 

                                                 
8 Ludwigs Müllers, Königl. Preuß. Ingenieur-Majors, nachgelassene Schriften (1807), Band 2: Terränlehre, 
Berlin: Frölich.   
9 Lloyd, Henry Humphrey Evans (1783, 1785): Des Herrn General von Lloyd's Abhandlung über die 
allgemeinen Grundsätze der Kriegskunst, Frankfurt/Leipzig, 1783 and Vienna 1785. 
10 Tielke, Johann Gottlieb (1769): Unterricht für die Officiers, die sich zu Feld-Ingenieurs bilden, oder doch den 
Feldzampagnen mit Nutzen beywohnen wollen: durch Beyspiele aus dem letzten Kriege erläutert, und mit 
nöthigen Plans versehen, Dresden: Gerlach. 
11 Hogreve, Johann Ludwig (1773): Praktische Anweisung zum topographischen Vermessen eines ganzen 
Landes, Hannover: Schmidt; ders. (1785): Theoretische und praktische Anweisung zur militairischen Aufnahme 
oder Vermessung im Felde : Zum Gebrauch für Officiers und angehende Ingenieurs, Hannover: Pockwitz; 
Hayne, J. C. G.: (1782): Deutliche und ausführliche Anweisung , wie man das militärische Aufnehmen nach dem 
Augenmaas ohne Lehrmeister erlernen könne, Dessau/Leipzig: Verlagskasse. 
12 Landerer, Ferdinand (1783): Gründliche Anleitung Situations-Plane zu zeichnen: zum Gebrauche der k.k. 
Ingenieur-Akademie; wie auch jener, die sich den Mappirungs-Geschäften widmen, Wien: Mößle. 
13 Bettlack (1784): Anleitung, Situations-Plane zu zeichnen: Zum Gebrauch der churfl. Sächsische Ritter-
Akademie entworfen und zusammengetragen, Dresden; Raue, Christoph Gottfried (1784): Anweisung zur 
Situations-Zeichnung für junge Krieger, Friedrichstadt, Gerlach. 
14 Lehmann, Johann Georg (1799): Darstellung einer neuen Theorie der Bezeichnung der schrägen Flächen im 
Grundriß oder Situationszeichnung der Berge, Leipzig: Fleischer. 
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6. Military scientific efforts to spatial mastery in the 19th century 
 
In the Napoleonic era, there was a major change in tactics. Column and tirailleur tactics were 
connected with fighting in disintegrated order. This led to the war terrain being extended to 
spaces with an inhomogeneous spatial structure. With the use of the map as a tactical tool, a 
new form of map use in warfare emerged. The strategic function of the map also changed. 
Due to the deployment of mass armies and the enormous spatial extent of the fighting, 
operational decisions had to be made as error-free as possible, since possibilities for 
correction were few and far between.  Reliable large-scale maps were needed for this. These 
principles were maintained throughout the 19th century. The 19th century was the heyday of 
military-cartographic spatial mastery in Central Europe. Significant land surveys were carried 
out in a military context. The increasing complexity of warfare in the first half of the 19th 
century also led to a clear tendency to incorporate as many fields of spatial knowledge as 
possible, such as spatial surveying, spatial mapping and spatial description, into military 
science frameworks in order to provide a scientific basis for military mastery of space. 
Consequently, this led to an expansion of the subject matter of military science to include 
non-military aspects. In Central Europe, especially in Prussia and the Habsburg Monarchy, 
there was a far-reaching appropriation of spatial knowledge by the military. The strict secrecy, 
at least at the beginning of the century, was intended to secure the monopoly position of the 
military with regard to spatial knowledge and spatial domination. Secrecy was gradually 
relaxed after the Napoleonic Wars. In the Habsburg Monarchy, there were only very few 
restrictions from 1864 onwards. Already in the first half of the 19th century, the military 
spatial science special disciplines began to take on interdisciplinary features.  
There was a great deal of tolerance in the military sciences regarding the treatment of actually 
non-military topics. Consequently, military science's efforts to acquire spatial knowledge had 
interdisciplinary features. This nature also contributed to the development of cartography as a 
sub-discipline of military science. Furthermore, special disciplines of military science 
emerged, such as military terrain theory and military geography, some of which were also 
oriented towards the natural sciences.   
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In the constitution of military terrain theory in Central Europe, the publications of the 
Prussian officer Johannes von Brixen15 and the Austrian general Moriz Gomez de Parientos 
(1744-1810)16 were of particular importance. Gomez was the first director of the Austrian 
War Archives, as well as the first editor of the Österreichische Militärische Zeitschrift. In 
military terrain theory, two main directions emerged, a scientific direction and a direction 
oriented towards tactical application. Within each of the main directions, there were different 
tendencies, which led to a diversity that was difficult to keep track of. In 1829, the Prussian 
Major Franz August O'Etzel (1784-1850), who taught terrain theory and military geography at 
the General War College in Berlin, attempted to systematise the different variants.17 Around 
the middle of the 19th century, a new tendency emerged in terrain theory, which represented a 
central special discipline in the military-scientific approach to the problem of terrain, in that a 
new basis for systematising relief forms was sought in close connection with cartographic 
representation. This endeavour prepared the ground for the constitution of the cognitive 
system of geomorphology as a specialised geographical discipline. The Austrian officers 
Franz Ritter von Hauslab (1798-1883) and Valentin Ritter v. Streffleur (1808-1870) played a 
decisive role in this process. The latter proposed as early as 1854 that the "terrain design 
doctrine be constituted as an independent branch of the natural sciences".18 The 
geomorphologic approach was further developed, especially in the Habsburg Monarchy19 . 
Military aspects, however, increasingly came to the fore, although the cartographic aspect 
continued to play an important role.20 
Military geography was also further developed in the first half of the 19th century. The 
enormous expansion of the areas of combat action increased the importance of land 
description. In Austria, as early as 1806, at the same time as in France, the basic 
methodological principles of land description were summarised in an instruction of the 
Quartermaster General's Staff, which was, however, kept secret. Military geography also 
received significant impulses from the emergence of geography as an independent scientific 
discipline. A significant contribution to the formation of military geography in Prussia was 
made by Field Marshal General Albrecht Graf von Roon (1803-1879), later Prussian Minister 
of War and political pioneer of Bismarck, under the influence of Carl Ritter.21 As in military 
terrain theory, there were also different tendencies in military geography. A systematisation 
was sought by General Ernst Ludwig von Aster (1778 - 1855), who was head of the Prussian 
Corps of Engineers.22 
In the 1870s, the transition to the tactics of the rifle range began, which placed greater 
demands on the tactical control of space even by ordinary soldiers, because it demanded 
independent and rapid decisions regarding the use of protective advantages of the terrain 
when using rapid fire weapons. Strategic principles also underwent a modification. 
Breakthrough with a frontal attack became very difficult, and so attempts were increasingly 

                                                 
15 Brixen, Johannes von (1803): Versuch einer Theorie des Terrains, Berlin. 
16 Gomez de Parientos, Moriz (1808): Terrainlehre zum Unterricht für die Officiere der österreichischen Armee, 
Wien: k.k. Hof und Staatsdruckerey. Hof- und Staatsdruckerey. 
17 O'Etzel, Franz August (1829): Terrain Theory, Berlin: Herbig. 
18 Streffleur, Valentin von (1867): Vorwort und Einleitung aus dem Werke "Allgemeine Terrainlehre", in: 
Österreichische Militärische Zeitschrift, Heft 4, p. 101.  
19 Cybulz, I (1862): Handbuch der Terrain-Formenlehre mit einem Anhange über Elementar-Unterricht im 
Terrain-Zeichnen, Wien : Braumüller; Wanka, Josef von (1862): Gemeinfassliche Theorie der Terraindarstellung 
zum Gebrauche für die k.k. Militär-Bildungs-Anstalten, Wien. Militär-Bildungs-Anstalten, Wien: Seidel & 
Sohn. 
20 Koeler, Karl (1865) Die Terrainlehre unter taktischen und strategischen Gesichtspunkten, Berlin: Mittler ; 
Waldstätten, Johannes von (1868): Die Terrainlehre, Wien: Seidel ; Frank, Otto (1895): Vorträge über 
Terrainlehre, Wien; Stavenhagen, W. (1898): Grundriß der Feldkunde, Berlin: Mittler&Sohn. 
21 Roon, Albrecht Theodor Emil von (1837): Militairische Länderbeschreibung von Europa, Berlin:   
(Handbibliothek für Offiziere, oder: Populäre Kriegslehre für Eingeweihte und Laien, Vol. 11.)   
22 Aster, Ernst Ludwig von (1857): Gedanken über eine systematische Militair-Geographie, Berlin: Guttentag.   
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made to conduct the attack against the enemy's flanks. The coordination of operations of the 
troops deployed under this objective, whose mobility increased considerably due to the 
expansion of the road and railway network, became more complicated. The changes in 
military control of space increased the importance of the map as a tactical tool and as a basis 
for coordinating strategic operations. The importance of the map as an operational command 
tool continued to grow. The traditional way of reconnaissance was increasingly replaced by a 
new way of terrain reconnaissance, which consisted of updating already existing large-scale 
and accurate maps. 23 
The renewed increase in the complexity of warfare initiated the tendency in military science 
to focus on what was actually military. Military dominance in spatial knowledge was 
successively pushed back in the course of the 19th century, among other things by the fact 
that several spatial sciences, such as geodesy, geography, cartography, geology and 
geomorphology, were given more extensive institutional foundations in a civilian framework. 
On the other hand, the displacement of non-military aspects from military sciences was 
facilitated by the increasing pragmatism in military sciences. 
 
7. Institutional foundations of military cartography in the 19th century  
7.1 Institutionalisation of the object sphere of cartography (practical cartography) 
 
In the Habsburg Monarchy, the topographical department of the War Archives was founded in 
1801 and the topographical institute of the Quartermaster General's Staff in 1806. The 
topographical institute founded by Napoleon in 1800 was subordinated to the Quartermaster 
General's Staff in 1818. From these institutes, the Military Geographical Institute emerged in 
Vienna in 1839, which became one of the largest map producers in the world.  While in 
Austria topographic cartography was institutionalised exclusively in a military context, in 
Prussia there was also a civilian institution, the Prussian Statistical Bureau, founded in 1805. 
During the Congress of Vienna, Prussian officers became acquainted with the Austrian form 
of institutionalisation and, following the Austrian example, after 1815 the official surveying 
and mapping system was exclusively appropriated by the military. In 1824, the General Staff 
completely took over the management of topographic mapping.24 Until the 1990s, the chiefs 
of the general staff were officers who had previously worked in topographic cartography: 
Friedrich Carl Ferdinand Freiherr von Müffling (1821-1851), Johann Wilhelm von 
Krauseneck (1829-1850) and Helmuth Karl Bernhard Graf von Moltke (1858-1890). 
However, the process of professionalization was not as advanced in Prussia as in the 
Habsburg Monarchy, for topographic-cartographic work was mainly carried out by officers 
seconded for this purpose. In contrast, the Military Geographical Institute had a large 
permanent staff. 25 
In the 19th century, the civilian need for large-scale maps increased very rapidly, and as a 
result the maps created in a military context had to fulfil more than just military functions.  
Moreover, secrecy had to be abandoned. However, the earlier strict secrecy of the maps was 
gradually relaxed already at the beginning of the 19th century. In the Habsburg Monarchy, 
there were only very few restrictions from 1864 onwards.26 In the Habsburg Monarchy, 

                                                 
23 Hoffmeister, Edmund (1880): Die militärische Bedeutung des Terrains, dessen Recognoscierung und 
Beurtheilung in taktischem Sinne im freien Felde und auf Karten, Wien: Verl. des k. k. Stabsofficiers-Curses, 
2nd ed. 
24 Scharfe, Wolfgang (1972): Abriß der Kartographie Brandenburgs 1771-1821, Berlin/New York: de Gruyter, 
pp. 141ff.  
25 Regele, Oskar (1955): Beiträge zur Geschichte der staatlichen Landesaufnahme und Kartographie in 
Österreich bis zum Jahre 1918, Wien: Verlag des Notringes der wissenschaftlichen Verbände Österreichs, p. 41. 
26 Hofstätter, Ernst (1989): Beiträge zur Geschichte der österreichischen Landesaufnahmen: ein Überblick der 
topographischen Aufnahmeverfahren, deren Ursprünge, ihrer Entwicklungen und Organisationsformen der vier 
österreichischen Landesaufnahmen, Wien : Bundesamt für Eich- und Vermessungswesen, p. 95. 
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attempts were also made relatively early on to harmonise military interests with civil interests, 
e.g. in 1816 the cadastral survey was combined with the military survey. 27 
The increasing institutionalisation of practical cartography in the civil sector took place in 
Central Europe primarily through the map publishers, whose area of responsibility was 
limited to the production of small-scale and thematic maps. Topographic and geographic 
cartography were thus institutionally separated, but not in terms of personnel. Officers who 
acquired their cartographic knowledge through their military careers played an important role 
in the development of geographical cartography: Heinrich Berghaus (1797-1884), Emil von 
Sydow (1812-1873) and Franz Ritter von Hauslab (1798-1883).  
After the founding of the Austro-Hungarian Monarchy (1867) and the founding of the 
German Empire (1871), there were certain contrary tendencies in the institutionalisation of 
surveying and mapping. While in the German Empire a complete institutional centralisation 
of topographic cartography within a military framework failed, in the Austro-Hungarian 
Monarchy the attempts at decentralisation remained unsuccessful28, mainly due to the fact 
that the Vienna Military Geographic Institute did not want to give up its monopoly position. 
 
7.2 Institutionalisation of the metasphere of cartography 
 
In Central Europe, there were at least seventy military educational institutions in which 
cartography was taught, either as an independent subject with the designations "situation 
drawing" as well as "plan drawing" or as a sub-area of the following subjects: Drawing, 
Recording, Geometry, Topography, Terrain, Geography or Military Geography and 
Reconnaissance. Figure 4 shows the higher military training institutions in Prussia and the 
Habsburg Monarchy where cartography was taught during the 19th century. 

 

                                                 
27 Regele, Oskar: Beiträge... op.cit., p. 20. 
28 Hofstätter, Ernst: Beiträge... op.cit., p.99. 



 11

In Central Europe, almost all officers received cartographic training. In Prussia, 39,869 officer 
candidates and 41,966 officers were examined in cartography by the Ober-Militär-
Examinations-Kommission from 1817 to 1894. No comparable figures are available for the 
Habsburg Monarchy. One can assume that the number of officers trained in cartography was 
similarly high. Thus, the military made a major contribution to the spread of map culture.  
In Central Europe in the 19th century, the Military Geographical Institute was the only 
military-topographical institution in which the metasphere of cartography also found an 
institutional basis, through the publication of the journal "Mitteilungen des k.u.k.. Militär-
geographischen Institutes" (published annually from 1881). The military journals, however, 
regularly published cartographic contributions: the "Österreichische Militärische Zeitschrift", 
published in Vienna since 1808 and edited by the important cartographer Valentin v. 
Streffleur since 1859, and the "Militär-Wochenblatt", published in Berlin since 1815.   
 
8. Military science methodology of cartography in the 19th century 
 
Situation drawing developed as a sub-discipline of military science in the field of tension 
between geometry, terrain theory and the actual military science disciplines. At the beginning 
of the 19th century, numerous publications on the methodology of relief drawing appeared, 
especially in Prussia and Saxony, whereby the reception of Lehmann's method led to a 
paradigm shift. In the Habsburg Monarchy, on the other hand, a curious lagging behind can be 
noted. The first attempt to reshape Lehmann's manner was made in the Habsburg Monarchy 
only at the time when in Prussia the wave of reshaping was already nearing its end. The 
Hungarian János Lakos (1776-1843), Major of the Quartermaster General's Staff, was to place 
the emphasis in the relief depiction on the representation of the manoeuvrability of different 
types of arms and their rapid capture. To this end, he devised a highly differentiated but easily 
readable hatching scale by applying the guiding signature principle. 29 
Although publications dealing with modern relief depiction methods, such as the 
combinations of slope hatching and shading with contour lines, appeared early on in the 
Habsburg Monarchy, as early as the 1820s, a long-lasting conservatism was characteristic of 
Austrian, but also of Central European military cartography. Only Switzerland was an 
exception, where in official maps the oblique illumination with the combination of contour 
lines and with shading was used earlier. It was not until the 1860s that the recognition of the 
equal status of the contour line method with slope hatching occurred in cartographic literature. 
In the Third National Survey, begun in 1869, the contour line method was used in 
combination with slope hatches. The exclusive application of the contour line method could 
not prevail due to military considerations. In cartographic textbooks, however, there was an 
increased tendency towards the contour line method during this period. The late turn to the 
contour line method, which enabled a more exact recording of the relief, did not result 
exclusively from the efforts to master space for the military, but it played a major role in this, 
because for the military, making the relief forms and the accessibility of the slopes for the 
various types of weapons visible was more important than the measurability of the third 
dimension.   
Streffleur, who was professor of terrain science at the Vienna Technical University and editor 
of the "Österreichische Militärische Zeitschrift", worked out a systematisation of cartographic 
relief representation methods in 1867/68. He distinguished 77 methods.30  As a result of his 
integrative view of topographic and geographic cartography, he did not strive for the 
determination of a single ideal method, but for the optimisation of the manifold methods with 

                                                 
29 Lakos, János (1820): Die militärische Aufnahme, ihre Vorzüge und Mängel: Mit einem nach den Stufen der 
Terrain-Gangbarkeit gezeichneten Plane, in: Österreichische Militärische Zeitschrift, Wien 13(1820)2, p.133ff. 
30 Streffleur, Valentin von (1868): Siebenundsiebzig gegenwärtig noch in Anwendung stehende Mittel zur 
Ausführung der Bergzeichnung, Wien, 1868. 
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regard to the scale and purpose of the given maps. The discussion about the advantages and 
disadvantages of the individual relief representation methods formed the central area of 
cartographic methodology. 

 
Between Prussia and the Habsburg Monarchy there was a temporal shift with regard to 
innovations in cartographic methodology. Figure 5 shows this phase shift. It contains a 
cumulative representation of the most important publications on topographic cartography in 
Prussia and the Habsburg Monarchy.  
 
The process of progress in cartographic methodology was increasingly carried by those who 
were connected with both military and civil institutions, such as Franz von Hauslab31 and 
Valentin von Streffleur in the Habsburg Monarchy and Emil von Sydow32 in Prussia. In the 
last third of the 19th century, topographic cartography, which was developing mainly in a 
military context, became increasingly intertwined with geographical cartography. At the end 
of the 19th century, military cartography still had a significant position in the metasphere of 
cartography, but the gradual decline of its former position became clearly apparent. At the end 
of the 19th century, military science took a pragmatic approach to cartography. It was 
gradually ousted from the military sciences. Consequently, in military training, the teaching of 
cartographic skills fell more and more into the background. The focus shifted to the teaching 
of map-reading skills. Geography as well as private and publishing cartography provided 
much more impulses for the beginning constitution of the knowledge system of the scientific 
discipline of cartography than military cartography. The publications of Karl Peucker (1859-
1940)33 and Max Eckert (1868-1938)34 marked an important turning point in this respect.      

                                                 
31 Hauslab, Franz von (1864): Ueber die geographische Ausführungsmethoden von Höhenschichtenkarten, in: 
Mitteilungen der kaiserl.-königl. Geogr. Gesellschaft, Wien 8(1864)1, pp. 30-37. 
32 Sydow, Emil von (1866): Drei Karten-Klippen: Geo-kartographische Betrachtung, in: Geographisches 
Jahrbuch, Vol. 1, Gotha, pp. 348-361.  
33 Peucker, Karl (1898): Schattenplastik und Farbenplastik: Beiträge zur Geschichte und Theorie der 
Geländedarstellung, Wien: Artaria. 
34 Eckert, Max (1907):  Die Kartographie als Wissenschaft, in: Zeitschrift der Gesellschaft für Erdkunde zu 
Berlin, vol. 42, pp. 539-555. 
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9. Efforts towards spatial knowledge and spatial control in the eastern part of the 
Habsburg Monarchy during the 18th and 19th centuries from a military-scientific-
cartographic point of view  
 
The first publication from the eastern part of the Habsburg Monarchy dealing with modern 
methods of topographic cartography was published in 1732 by Samuel Mikoviny (1700-
1750)35. Due to the military empowerment of topographic cartography, there were no good 
conditions for related activities in the following period. Military knowledge topography in the 
Habsburg Monarchy had some special features. The supranational army and its spatial science 
institutions, such as the higher military training institutions, military journals and the Military 
Geographical Institute, formed the centre of military spatial knowledge. The eastern part was 
on the periphery. There was an ambivalent relationship between the centre and the periphery. 
On the one hand, the central institutions ensured the development of comprehensive spatial 
knowledge for the eastern part as well36 , and on the other hand, people from the eastern part 
of the monarchy were also given good opportunities for cartographic training, the publication 
of cartographic contributions and even for teaching in the field of cartography. János Lakos 
(1820) and Jakob Josef Pauliny (1895)37 published studies in Austrian military science 
journals with innovative proposals on the representation of relief.   
An indispensable prerequisite for access to military spatial knowledge for those coming from 
the eastern part of the monarchy was a command of the German language. Another difficulty 
in gaining access to spatial knowledge was that it was subject to strong centralisation. Any 
national aspirations to military spatial knowledge were suppressed in order to preserve the 
supranational character of the Monarchy's military system. Consequently, in the first half of 
the 19th century, the establishment of an independent military science department was 
prohibited at the Hungarian Academy. Military science was assigned to the mathematical 
department. The publication of a military science journal in Hungarian was also not approved. 
The establishment of a military academy also failed, as the Hungarian language of instruction 
was not approved.38 This military college (Ludovika/Ludoviceum) was not allowed to begin 
its activities until 1872. Teaching in the field of military spatial knowledge also became 
possible at the University of Pest only after the Compromise between Austria and Hungary in 
1867. It was only after the Compromise that publications on terrain science and cartography 
were intensified in Hungarian.39 
Institutionalisation, however, remained contradictory even during this period. After the 
Compromise, the Hungarian Ministry of Public Works and Transport intended to establish an 
independent Institute for Topography and Cartography, which would have been responsible 
for all cartographic work in Hungary. This plan failed mainly because the Vienna Military 
Geographical Institute did not want to give up its monopoly position. The institutionalisation 
draft was published comprehensively by Ágoston Tóth (1812-1889) in his book published in 

                                                 
35 Samuelis Mikoviny (1732): Nob. Hungari Epistola, de methodo concinnandarum Mapparum Hungariae 
topographicarum, Posonii (Pozsony). 
36 Kretschmer, Ingrid, Dörflinger, Johannes and Wawrik, Franz (2004): Österreichische Kartographie: von den 
Anfängen im 15. Jahrhundert bis zum 21. Jahrhundert, (Wiener Schriften zur Geographie und Kartographie; 15), 
Wien. 
37 Pauliny, Jakob Josef (1895): Mémorie über eine neue Situationspläne - und Landkarten-Darstellungsmethode, 
in: Österreichische Militärische Zeitschrift, Wien 4(1895)1, pp. 66-87.     
38 Ács, Tibor (2005): A reformkor hadikultúrájáról|a magyar hadügy és tudomány kérdéseiről, Piliscsaba: 
Magyar Tudománytörténeti Intézet, p. 48, p. 67, p.77. 
39 Novák, Lajos (1872): Tereptan tekintettel a terep katonai megbirálása, leirása s vázolásra, nemkülönben a 
terepnek látrajzi (a la vue) felvételére, Pest; Zsoldos, Ferenc (1875): Tereptan és tereprajztan, Budapest; Xántus, 
János (1879): A föld- és térképkészitésröl, Budapest.  
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1869.40 This draft envisaged a merger of topographic and geographical cartography in a non-
military institution. His book was the first systematic and integrative presentation of 
cartography in an independent publication and thus it was a forerunner of the 
"Kartenwissenschaft" (1921/25) written by Max Eckert.41 Tóth anticipated therefore the 
constitution of cartography as an independent scientific discipline. Tóth, whose mother tongue 
was German, received his education at the Vienna Academy of Engineering. He was a pupil 
of Hauslab. Afterwards he was involved in mapping work under the direction of the Military 
Geographical Institute. Before writing his study, Tóth undertook a two-month journey to 
centres of European cartography. Stops on his study trip included Vienna, Munich, 
Winterthur, Stuttgart, Paris, Brussels and Berlin. By transferring knowledge between the 
European centres and Hungary, Tóth wanted to eliminate the peripheral position of Hungarian 
cartography.42 
 
10. Conclusion 
Access to military spatial knowledge was selective throughout Central Europe, even within 
the military framework. Access to spatial knowledge stored in those cartographic models that 
were based on surveying was particularly selective. The circle that could participate in 
military spatial knowledge was gradually expanded in the course of the 18th and 19th 
centuries. At first, only very senior officers and officers with special training belonged to this 
circle. Then the circle expanded to include almost all officers. At the end of the 19th century, 
it began to expand to include ordinary soldiers as well. A kind of “democratisation” of 
military spatial knowledge took place in order to optimise military spatial control in 
accordance with the changes in warfare. There was always a high degree of selectivity in the 
access to the creation of military spatial knowledge.  
The increasing complexity of warfare in the 18th and 19th centuries led to the scientification 
of military spatial control. This led to the emergence of military science disciplines such as 
terrain theory, military geography and military cartography. The military framework enabled 
an effective institutionalisation of these disciplines, which also allowed for the consideration 
of scientific aspects. In Central Europe, the first half of the 19th century saw a far-reaching 
empowerment of spatial knowledge by the military, with secrecy also playing a certain role. 
In the Habsburg Monarchy, the institutionalisation of cartography reached a particularly high 
level. Here, the secrecy of topographic maps was also abandoned fairly early on and the 
civilian needs for spatial knowledge were increasingly taken into account. In the second half 
of the 19th century, civilian activities began to push back the military monopoly in 
cartography. This process was also favoured by the fact that military science began to focus 
on what was actually military.      
For the eastern part of the Habsburg Monarchy, the military or military-scientific efforts to 
master space had an ambivalent effect. On the one hand, the central institutions ensured the 
development of comprehensive spatial knowledge for this part as well; on the other hand, 
efforts to institutionalise spatial knowledge at the national level, including cartography, were 
suppressed. Only in Hungary after the Austro-Hungarian Compromise of 1867 was there a 
certain relaxation in this respect. 
 

                                                 
40 Tóth, Ágoston: A helyszinrajz és földképkészités történelme, elmélete és jelen állása: Utazási eredmény 
(History, theory and Current State of Situational Drawing and Earth Image Creation: Rice Result), Pest: Aigner 
és Rautmann. 
41 Eckert, Max (1921/1925): Die Kartenwissenschaft: Forschungen und Grundlagen zu einer Kartographie als 
Wissenschaft, Berlin; Leipzig : de Gruyter. 
42 Pápay, Gyula: Institutionalisation design as a science strategy - using the example of the Hungarian 
Kartographie der zweiten Hälfte des 19. Jahrhunderts, in: Wissenschaftshistorische Betrachtungen zu 
bedeutenden Strategien in Wissenschaft und Technik in der zweiten Hälfte des 19. Jahrhunderts und ersten 
Hälfte des 20. Jahrhunderts, Berlin, 1983.- pp. 55 - 60 (Wissenschaftswiss. Beiträge; 25). 
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