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Max Eckert and his master piece "Die Kartenwissenschaft" 
Gyula Pápay, Rostock  
 
Preliminary remarks 
Max Eckert's two-volume work "Die Kartenwissenschaft" (Map Science) is considered an important 
basic work of cartography. Eckert's main intention was to elevate theoretical cartography to a 
scientific discipline that determines the laws of cartographic representation and derives standards for 
practical cartography from them. At the same time, it was intended to create a resource for 
cartography lectures in the academic sphere. However, since its publication, the scientific-theoretical 
significance of this work has been judged ambivalently. The following contribution draws attention 
to the context in which Eckert's work was written and to aspects of the history of discipline against 
which it should be viewed. It is a modified version of a manuscript written by the author for the 
"Routledge Handbook of Mapping and Cartography" (Kent & Vajukovic 2018). Suggestions for the 
modification were provided by Wolf Günther Koch (Dresden) and Frank Dickmann (Bochum).  
 
Abstract 
Max Eckert wrote the first comprehensive German textbook on mapping science "Die 
Kartenwissenschaft". His intention was, similar to Karl Peucker, to establish cartography as a new 
scientific discipline. The main goal of this paper is to examine whether Eckert's "Die 
Kartenwissenschaft" can be considered as a milestone in the development of theoretical cartography? 
With 1,520 pages, more than 1,000 references and over 2,000 map references Eckert created a work 
that adopts an integrative approach towards all aspects of contemporary cartography, including 
previously neglected subjects, such as thematic cartography. This synthesis of material, which made 
the wide variety of cartography manifest, was an important building block in the development of 
cartography as a science. On the other hand, one must note that this extensive work primarily 
contains a descriptive systematization of empirically-traditionally incurred elements and only few 
theoretically-based components, which are limited to the topics of relief representation and to map 
projection theory. There are several reasons why Eckert was not able to elevate this rich body of 
empirical material to a higher level of abstraction. The main reason was that general theories such as 
semiotics, information and communication theory were not yet developed to a sufficient extent.  
 
■ Keywords: Theoretical cartography, thematic cartography, relief representation, disciplinary 
history  
 
1 Reception of "Kartenwissenschaft” 
 
During Eckert's lifetime, “Kartenwissenschaft” was considered an up-to-date handbook, but not, as 
Hans Meyer emphasised in his obituary of the author, "a systematic work like Jordan Eggert's 
Handbuch der Vermessungskunde, nor a history of cartography". It was rather "an extraordinarily 
comprehensive collection of material on the large field of cartography, based mainly on historical 
research" (Meyer 1939, p. 9). After the Second World War, its historicisation process began. In the 
1950s and 1960s, Eckert's "Kartenwissenschaft" and its contribution to the development of the 
discipline were positively evaluated on several occasions, e.g. by Hans-Peter Kosack and  
Karl-Heinz Meine (Kosack, Meine 1955) and in particular by Willy Kreisel: "A mentally clear 
situation arose [...] only with the [...] Eckert Declaration! Cartography is neither a geographical nor 
an engineering science, but something permanent" (Kreisel 1960, p. 17). However, there were also 
quite a few voices that were critical of "cartography", especially in the second half of the 20th 
century. Richard Finsterwalder, Emil Meynen and Erik Arnberger, for example, expressed 
themselves along these lines. The latter stated, among other things: "Max Eckert was so moved by 
the unbelievable breadth of cartographic application possibilities in the various fields of science and 
subject areas that he finally lost himself in the factual diversity of the maps already published. Thus, 
unfortunately, his large two-volume work did not become the much-needed methodology of 
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cartography, but rather, as Richard Finsterwalder once stated not entirely unjustifiably, a "cartology" 
(Arnberger 1970, p. 6). There were also more critical opinions that spoke disparagingly of 
"Kartenwissenschaft" as a "thick-bodied" and "monstrous" tome, which Meine (1968) referred to 
with regret. It is quite conceivable that all this criticism was also a consequence of the current 
changes in cartography, in that the tackling of large methodological works brought with it a certain 
"setting apart" from Eckert's approach.  
 

 
 

Fig. 1: Title page of "Die Kartenwissenschaft", first volume. 
 
However, there were several positive assessments of "map knowledge" in the 1980s. This is 
evidenced, among other things, by the contributions of Konstantin A. Sališčev and Wolfgang 
Scharfe. Sališčev pointed out that Eckert was highly respected in the Soviet Union. Larger parts from 
the the "Kartenwissenschaft" were translated into Russian and had a great influence on the later 
development of cartography in the Soviet Union (Sališčev 1982, p. 11). Scharfe described 
"Kartenwissenschaft" as "the turning point in German cartography" (Scharfe 1986, p. 66) and further 
pointed out that "Kartenwissenschaft" provided an important basis for the fundamental works of 
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Arnberger, Imhof and Witt. "Therefore one can say today without exaggeration that Max Eckert and 
his “Kartenwissenschaft” have laid the foundations of modern and autonomous scientifical 
cartography in the German speaking area" (Scharfe 1986, p. 66). In contrast, Ulrich Freitag takes a 
much more critical view of Eckert's work, especially his "Kartenwissenschaft": "In his main work, 
Eckert has mentioned, described, critically evaluated and appreciated a large number of maps, he has 
introduced and attempted to justify new terms, often also German words for foreign-language terms, 
and thus this comprehensive handbook will always be an important reference work on the history of 
cartography and the development of its terms ... However, all chapters in which Max Eckert attempts 
to give his cartography as a science a theoretical foundation are found in only an incomplete 
surrogate of words and statements, demands and value judgements that do not correspond to the 
requirements of a general theoretical concept" (Freitag 1992, p. 309).  
 
In the current cartographic literature, Eckert's achievements are mostly mentioned with appreciation, 
as the following examples show. Wolf Günter Koch assesses Eckert as follows: [He] "belonged to 
the most important representatives of the developing young scientific discipline of cartography in the 
first half of the 20th century. Especially with his two-volume work "Die Kartenwissenschaft. 
Forschungen und Grundlagen zu einer Kartographie als Wissenschaft" (1921/25), he laid essential 
foundations for the development of scientific cartography, which could then be decisively expanded 
and consolidated after 1950" (Koch 2010). Pablo Iván Azócar Fernández and Manfred Ferdinand 
Buchroithner also give a quite positive assessment of Eckert's achievements in their 2014 book 
Paradigms in Cartography. (Fernández/Buchroithner 2014, p. 120). In the comprehensive work 
edited by Mark Monmonier on the history of cartography in the 20th century, the "History of 
Cartography, Vol. 6, Cartography in the Twentieth Century", only the most important representatives 
of theoretical cartography in the 20th century were given their own keyword. Max Eckert is one of 
them. The author of the text for this keyword, Ingrid Kretschmer, sees Eckert's special achievement 
in the fact that he "wrote the first comprehensive German cartography" textbook on mapping 
science" and that he "together with Karl Peucker established cartography as an academic discipline in 
Central Europe" (Monmonier 2015, p. 338). And: "Die Kartenwissenschaft served as a basis for 
theoretical cartography and cartographic methodology (thematic cartography) for the next generation 
of German speaking authors, including Erik Arnberger, Werner Witt, and Eduard Imhof. Because of 
this influential textbook, in which the history of cartography plays a major role, Eckert is recognized 
as the founder of German academic cartography." (Monmonier 2015, p. 339).  
 
In this monumental encyclopaedic work of the 20th century, Max Eckert is referred to several times. 
It is mentioned that his "Kartenwissenschaft" influenced the development of theoretical cartography 
not only in the German-speaking world by being "an important precursor to Robinson's classic The 
Look of Maps (1952)" (Monmonier 2015, p. 1505). Furthermore, the following aspects of Eckert's 
scientific achievement were highlighted in this work: the suggestion of the logical use of colours (p. 
263), attention to psychological effects in cartography (p. 1083), the elaboration of map projections 
(p. 1193). There are, however, also historical observations on scientific cartography that do not 
mention Eckert's "Kartenwissenschaft ", e.g. by Jeremy Cramp ton (2010) and Jerry Brotton (2012). 
However, the life and work of Max Eckert are to be discussed in detail in the Routledge Handbook 
for Mapping and Cartography by Vajukovic and Kent (to be published in 2018).  
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Fig. 2: Portrait of Max Eckert (Source: Meyer 1939) 
 
 
2 Biographical background and Eckert's efforts to establishment of an independent science of 
cartography  
 
Friedrich Eduard Max Eckert was born in Chemnitz on 10 April 1868. He did not adopt the name 
"Greifendorff" (after the village of Greifendorf near Hainichen in Saxony), which is reminiscent of 
an ancestral home of his family, until the 1930s. Eckert studied in Leipzig from 1892 and completed 
his doctorate under Friedrich Ratzel with the geomorphologic dissertation "Das Karrenproblem. Die 
Geschichte seiner Lösung” (The Karren problem. The history of its solution). His habilitation 
followed in 1903 under Otto Krümmel in Kiel, also with a geomorphologic problem (Ogrissek 
1985). Eckert remained in Leipzig until 1903, where, as Ratzel's assistant from 1896 to 1898, he also 
conducted exercises in cartography and finally worked as a senior teacher. In Leipzig - one of the 
most important locations both for publishing cartography and for cartography developing within the 
framework of university geography - he received a variety of stimuli for intensive work on 
cartography, the first fruit of which was the publication of his “Neuer methodischer Schulatlas” in 
1898. Ratzel had an indirect effect on Eckert with regard to the later conception of 
"Kartenwissenschaft" by directing Eckert's attention to economic geography, which paved the way 
for special attention to thematic cartography. In Kiel, where Eckert worked as a lecturer from 1903 
and was director of the Museum of Ethnology at Kiel University until 1907, commercial geography 
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became his main field of work. His "Grundriß der Handelsgeographie" (Basic outline of trade 
geography), published in 1905, helped to expand geography, which was too geomorphological 
oriented, in Ratzel's sense. His preoccupation with commercial geography was continued in 
publications on colonial geography, including an atlas, the "Wirtschaftsatlas der deutschen Kolonien" 
(Economic Atlas of German Colonies), published in 1912. For cartography, however, it was much 
more important that his work on commercial geography led him to the search for map projects that 
were true to the area and thus to intensive work on map network design theory, the result of which 
was the development of several new map network designs. Their presentation in "Petermanns 
Mitteilungen" 1906 formed the subject of Eckert's first publication on theoretical cartography.  
 
In an astonishingly short time thereafter he articulated the demand for the formation of the the 
science of cartography. The prelude to this was his lecture "Die scientific cartography in university 
teaching", which he gave at the 16th Geographers' Day in Nuremberg in May 1907. He repeated the 
same demand in the contribution „Die Kartographie als Wissenschaft“ (Cartography as a science) 
(Eckert 1907). The term "map science" already appeared here. The proclamation of the independent 
scientific discipline of cartography was not an original Eckert's idea. At the end of the 19th century, 
the proclamation phase of the constitutional phase began, with which the formerly predominantly 
spontaneous processes of disciplinary genesis were transformed into a conscious process, above all 
by Karl Peucker (1859-1940). Eckert's entry into the proclamation phase of the emergence of the 
science of cartography, to which he was also inspired by the correspondence with Peucker (Eckert 
1907), was significant in that it was no longer supported only by publishing cartography, but also by 
university geography. Eckert saw the process of the emergence of the science of cartography as an 
emergence from geography. His intention was to "crystallise a certain side of cartography" - 
theoretical or scientific cartography - "as something independent and scientifically justified from the 
already extensive field of geographical science" (Eckert 1907, p. 539). The teaching of cartography 
in Kiel was carried out jointly by Krümmel and Eckert in a "four-semester rotation". This course 
resulted in a cartographic textbook for university use, which they also wrote together (Krümmel, 
Eckert 1908).  
 
In 1907, Eckert was appointed to the newly founded chair of economic geography and cartography at 
the Technical University in Aachen as an associate professor. His teaching activities in Aachen, 
which lasted until 1937, were interrupted by the First World War. After volunteering, he was 
appointed to the surveying department of the 3rd Army. Shortly afterwards, he took over its 
leadership as a war surveyor with the rank of colonel. Eckert had illusions about the German military 
system. He expected him to advance the institutionalisation of the military of the science of 
cartography. On 22 August 1917, he sent a memorandum to the head of the “Preußische 
Landesaufnahme” demanding the establishment of an academy for surveying and map research. 
Nothing came of it, and after the First World War Eckert continued to work feverishly on his 
"Kartenwissenschaft". The first volume was published in 1921 by Walter de Gruyter (Berlin and 
Leipzig) under the title: "Die Kartenwissenschaft. Forschungen und Grundlagen zu einer 
Kartographie als Wissenschaft" (Research and Foundations for a Cartography as a Science).  
 
In retrospect, Eckert is usually regarded as a quite successful personality, including his professional 
career. However, as his letters show, this image requires a certain correction, at least for certain 
phases of his life. Eckert was apparently not satisfied with his position in Aachen (Technical 
University) for a long time, as he had his sights set on a professorship at a university. He wrote on 7 
August 1919 to the prominent geographer Joseph Partsch (1851-1925), who was a professor in 
Leipzig: "I have been kept cold long enough in Aachen; it would be desirable that I finally receive a 
sphere of activity corresponding to my knowledge, skills and experience" (Partsch's estate). He 
expected such an opportunity not least from the publication of his "Kartenwissenschaft”. However, 
he only managed to have his extraordinary professorship converted into a full professorship on 
26.1.1922. On 18.3.1923 he wrote to Partsch: " Since I seem to be condemned to spend my life in the 



 6

small teaching department of a technical college and not to be able to use my didactic skills as I 
would have wished, I resign myself and will devote my time and energy primarily to scientific 
publications" (Partsch's Legacy). In 1925 Eckert also presented the second volume of his 
"Kartenwissenschaft". This completed the compilation of the specific knowledge system of the 
science of cartography, which he had merely outlined programmatically in his 1907 proclamation.  
Although Eckert indirectly contributed to the foundation of a cartographic society with his 
"Kartenwissen schaft" by making the great diversity of cartography visible, he was not involved in 
the preparation of a cartographic society. The founding conference took place in Leipzig on 7 
November 1937, but Eckert did not attend. He was certainly very disappointed that he was neither 
considered for the leadership positions nor for the honorary memberships. Eckert was only given the 
chairmanship of the Committee for Scientific Cartography. A few years earlier, Eckert had to realise 
that his intentions regarding the institutionalisation of the science of cartography at the university 
level were not supported by the most important geographers of the time. After his falling out with 
Penck, he was unable to win him over. Alfred Hettner was also out of the question. In 1932, Hettner 
published an article by the Wroclaw geographer Herbert Knothe in the “Geographische Zeitschrift”, 
which he edited "question of cartography as an independent science", in which he rejected Eckert's 
criticism of Hettner in "Kartenwissenschaft" (Vol. 1, p. 1). As early as 1910, Hettner had explained 
that the question of an expedient design of the concepts to be represented could not be the task of a 
theory of cartography, but that the geographical disciplines were responsible for this (Hettner 1919, 
p. 82). Knothe took Hettner's point of view that for the assessment of a correct cartographic concept 
the cartography could optimally fulfil its task only within the disciplinary framework of geography 
(Knothe 1932, p. 284). According to Knothe, cartography could only be made an independent 
science and the "laws" of cartographic representation could only be made its object if it were isolated 
from the object of representation. This "formal scientific" view of a possible science of cartography, 
which was later explicitly articulated by Erik Arnberger (Arnberger 1976, p. 265), was not 
acceptable to the subject of geography at the time. Eckert considered his life's work incomplete 
without the institutionalisation of the science of cartography. In 1938/39 he came to the realisation 
that this goal could only be achieved with the support of politics. Therefore, although Eckert was not 
a member of the NSDP, he tried to make visible the importance of cartography for National Socialist 
politics with a book publication entitled "Kartographie: Ihre Aufgaben und Bedeutung für die Kultur 
der Gegenwart" (Cartography: its tasks and significance for contemporary culture). In this way, he 
wanted to gain the support of politicians for the formation of a cartographic research institute.  
 
Paradoxically, his illusions that the National Socialist regime would support his plan to found a 
"German Cartographic Research Institute" were strengthened by the institutionalisation of the 
science of cartography in the Soviet Union. In 1929 and 1930, cartographic departments were 
established at the geographical faculties of the universities of Moscow and Leningrad; a cartographic 
faculty was even established at the Moscow Special University of Geodesy, Aerophotogrammetry 
and Cartography (MIIGAiK) in 1936. The Central Scientific Research Institute for Geodesy, Aerial 
Photography and Cartography (CNIIGAiK), founded in 1929, became particularly important for 
cartographic research. Eckert's "Kartenwissenschaft" played a certain role in this institutionalisation 
process. The fact those ten years after its publication (1935/38) most copies were ordered from the 
Soviet Union (Eckert 1939, p. 423) testifies to the esteem in which this work was held in the Soviet 
Union.  
 
In the foreword to the book "Kartographie: Ihre Aufgaben und Bedeutung für die Kultur der 
Gegenwart" (Cartography, its tasks and significance for contemporary culture) Eckert formulated the 
goal of demonstrating "the pre-eminence of German cartography in the cartography of the world" 
(Eckert 1939, p. V.). His ingratiation with National Socialism had almost tragicomic features. He 
suggested, for example, that "small swastikas" should be used to represent the Reich border on 
official maps (Eckert 1939, p. 354). Furthermore, he proposed to call the new topographic map of the 
Greater German Reich at a scale of 1:25,000 the "Adolf Hitler Map". 
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The book contains some remarks that indicate that Eckert was aware of his excessive exaggerations. 
Already in the preface he remarks: "The fact that I could not remain completely objective in some of 
my explanations, but became consciously subjective, may be credited to the whole matter" (Eckert 
1939, p. VI). This sounds something like: the end justifies the means! He also comes back to this in 
the concluding section. He emphasised that in his "Kartenwissenschaft" he had intended to be highly 
objective and therefore the accusation of the English regarding a nationalistic bias, which Hermann 
Haack also rejected, was untenable. Justifying this, he added: "In the present book, however, I have 
often consciously proceeded subjectively, because I believe that this is the best way to serve German 
cartography at the present time" (Eckert 1939, p. 424). Strangely enough, objectivity broke through 
with regard to cartography of all things: "There is no German supremacy, but there is in the treatment 
of individual problems” (Eckert 1939, p. 423).  
 
Eckert became a victim of his illusions, both with regard to the true political intentions of the 
National Socialist regime and its scientific policy. Eckert did not live to see the consequences of this 
disastrous policy and the complete ineffectiveness of his book with regard to the foundation of a 
German Cartographic Research Institute, which he had been striving for. He died on Boxing Day 
1938 in the Municipal Hospital in Aachen as a result of a fractured skull, which he had suffered from 
a fall in his house. He was buried in Löbau. His book "Kartographie: Ihre Aufgaben und 
Bedeutung..." was published posthumously by his son Fritz Eckert-Greifendorff. 
  
3 Annotated structure of "Kartenwissenschaft”  
 
The development of the structure of "Kartenwissenschaft" is complicated by the fact that Max Eckert 
attempted to introduce a modified terminology into the new scientific discipline that was to be 
founded, which partly deviated from the traditional terminology. Furthermore, Eckert did not always 
use this terminology consistently. The very beginning of the work contains a terminological 
inconsistency in that Eckert used different term "cartography as a science" in the title of the first part 
instead of the word composition he created, "Kartenwissenschaft". A little later (vol. 1, p. 3) he 
described "Kartenwissenschaft " as scientific or theoretical cartography in order to distinguish 
"cartographic science" from practical cartography. This separation is then revised again with the 
remark that practical cartography should not be completely excluded from the science of cartography 
(p. 4). At other points, however, he again argued for a separation, for example in the argumentation 
for the necessity of founding a new scientific discipline, because Eckert saw the primary task of the 
"cartographic science" as being that it should dominate practical cartography "with the authority of 
law and rules" (vol. 1, p. 5). Eckert also argued for the demarcation when emphasising the 
importance of the historical method for "map science": "The historical cartographic research 
unequivocally demonstrates the permanence of cartographic science in relation to practical 
cartography" (Vol. 1, p. 25). There is no doubt that Eckert's extensive historical studies served more 
or less as a substitute for theory, but with them he opened up an enormous amount of empirical 
material at a time when the history of cartography was in its initial stage. He especially sought 
innovations in cartographic representation, but strangely enough, he overlooked the fact that these 
innovations, which had a scientific character, were in many cases produced by practical cartography.  
 
In the first part, Eckert dealt with a different problem, namely determining the position of 
cartography in the structure of the sciences. Here one of Eckert's main concerns became visible: to 
separate the "cartographic science" from the scientific discipline of geography, but at the same time 
to maintain the close connection to it. He described cartography as a "noble sister and indispensable 
assistant of geography" (vol. 1, p. 7). Eckert cannot give a clear answer to the question of the 
position of " cartographic science" in the structure of scientific disciplines. Today, this characteristic 
of cartography would be described as interdisciplinary.  
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In Part I. B Eckert discussed the nature of the map. He formulated the following definition: "The 
geographical map is the plan of a larger or smaller part of the earth's surface which, in addition to the 
positional relationships, also illustrates areas and spatial relationships and then geophysical, cultural 
and natural-historical facts graphically and clearly in such a way that the objects depicted can be read 
and measured" (Vol. 1, p. 53). The maps were primarily divided by Eckert into topographic and 
geographic maps (p. 50). Geographical maps were divided into geographically concrete maps, which 
show "what is really there as close to nature as possible", and geographically abstract maps, which 
show "the essence of a phenomenon" in a generalised way. The latter were divided into chorographic 
maps (small-scale physical maps) and applied maps (i.e. thematic maps). It is noted with regard to 
chorographic maps that "in ordinary life" they are referred to as "Landkarten” (maps) (Vol. 1, p. 51).  
 
In Part I. Section C. dealt with the "main features of the present and future development of 
cartography". Part II (Vol. 1, pp. 115-207) of "Kartenwissenschaft" was devoted to map projections. 
The map projections of the topographic and chorographic maps in different chapters were discussed. 
The focus was on historical explanations and critical evaluation. Reference was made several times 
to the map projections developed by Eckert himself. Part III, entitled "Die Kartenaufnahme" (Vol. 1, 
pp. 208-294), was conceived similarly to Part II, i.e. the special mapping methods were only touched 
upon. Here, too, the focus was on describing the historical development of mapping methods and 
their critical evaluation. Eckert devoted a large space to the "Lichtbild in der Kartenaufnahme" 
(Photos in Survaying) (pp. 266-294). This was a new method from which photogrammetry later 
developed. In Parts IV and V of "Map Science", the map elements were treated analytically. In the 
headings, Eckert mentioned the term "Landkarten", which he had previously restricted to 
chorographic maps. However, it is clear from the context that he also subsumed topographic maps 
under this term here. Part V was devoted to the representation of relief. Part IV dealt with other map 
elements (e.g. hydrography and representation of traffic routes, settlements) as well as general map 
properties (e.g. scale, orientation, generalisation and map typeface). Eckert's historical and critical 
methodology also opened up extensive material on this subject (vol. 1, pp. 205-398), which contains 
some suggestions for practical cartography, such as the consideration of forest representation in the 
hand atlases (vol. 1, p. 371), but hardly anything theoretical. In his explanations of generalisation, he 
states that theoretical cartography cannot lay down any laws for this: "Only an empirical approach 
can be taken here. The execution depends entirely on the skills and knowledge of the cartographer" 
(Vol. 1, p. 332). On the other hand, he already mentioned quantitative parameters in the process of 
generalisation (pp. 333-335) and refers, albeit with restraint, to the importance of the relationship 
between the quad rate of the scales of the initial and subsequent map (p. 332).  
The relief depiction has been treated in more detail. Two parts were dedicated to it. In Part V, the 
history of relief depiction from antiquity to the beginning of the 20th century was described (vol. 1, 
pp. 399-497). Part VI, on the other hand, presented the "scientific foundations" or the "theory of 
relief representation" (vol. 1, pp. 498-624). The hatching system of Johann Georg Lehmann was 
reproduced in great detail (vol. 1, pp. 509-523). His successors (pp. 524-528), the slope hatching 
methods used in France (pp. 529-532) and the shadow hatching method (vol. 1, pp. 535-539), whose 
implementation is closely associated with the name of the Swiss Guillaume-Henri Dufour, were 
treated much more briefly. However, the relief method developed by Eckert himself, which he called 
"Eckert's point method", was dealt with in detail (vol. 1, pp. 578-591). 
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Fig. 3: The map of Lake Lucerne made in Eckert's point method.  
This map appeared in black and white in "Kartenwissenschaft". The enclosed two-colour illustration 
was possibly made for the planned "Genetic Facsimile Atlas".  
 
Eckert provided the only map example in the first volume (between p. 588 and 589) (Figure 3). 
Eckert considered his method, with which he thought he could avoid the disadvantages of slope 
hatching and shading, so important that he applied for a patent in 1898 (Patent No. 110973 Kl. 42. 
Instruments, 9 Feb. 1898). Eckert considered his point method, which was actually a further 
development of the hatching method, to be more scientific than Lehmann's method because it was 
based on a “natural lighting” (Vol. 1, p. 582). Although Eckert regarded his method a prime example 
of the impact of theoretical cartography on practical cartography, it remained completely unnoticed 
by practical cartography. It was, after all, the end of the hatchet era, when new aspects of relief 
representation methodology came to the fore. These included Karl Peucker's "Farbenplastik” (3d 
effect with colours of different intensity), which made use of the psychological spatial effect of 
colours and thus sought to achieve a greater spatial effect in the representation of relief. The 
concluding section of the first volume (Vol. 1, pp. 625-639) is dedicated in detail to the achievements 
of Peucker, who Eckert regarded as the "Founder of a new era in cartography".  
 
The second volume of "Map Science" is divided into six parts. Of these, five parts deal with applied 
maps, i.e. thematic maps. Again, these were almost exclusively historical and critical considerations 
and by no means theoretical. Part I had the sea and marine maps, which Eckert did not yet include 
among the applied or thematic maps, as is common today (pp. 1-79). Part II, entitled "Die 
angewandte Karte und ihre wissenschaftliche Methode" (The applied map and its scientific method) 
(Vol. 2, pp. 126-210), focused on settlement and population maps, also taking into account transport 
and economic geography maps. The special presentation methods of thematic cartography, such as 
diagrams and cartograms, were also analysed here.  
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Part III presented "the inorganic world in the map image" (Vol. 2, pp. 223384). The hydrographic, 
geological and meteorological maps were reflected here. Part IV, "The organic world on maps", 
contained the explanations of the biogeographical, anthropological, ethnic and linguistic maps as 
well as the political and historical maps (Vol. 2, pp. 385-519). The economic and transport maps are 
discussed separately in Part V (Vol. 2, pp. 520-669). Through these parts, the "Kartenwissenschaft" 
was the first extensive and comprehensive exposition of thematic cartography, with which Eckert 
made the enormous diversity of cartography impressively visible. He sometimes attempted to further 
develop cartography through suggestions for the theoretical cartography. His reference to the 
importance of including psychology and the experimental method was particularly forward-looking.  
The last part of the second volume of "Kartenwissenschaft", Part VI, has a very appealing title: 
"Aesthetics and Logic of the Map" (Vol. 2, pp. 670-755). First, the relationship of cartography to art 
is discussed: "Cartography is a kind of applied art, an artistic activity regulated and determined 
according to scientific laws" (Vol. 2, p. 670). However, laws of cartographic representation are only 
explicitly mentioned in the explanations of the aesthetics of relief: the "plastic comparative laws" 
(vol. 2, p. 710). However, these laws are nothing other than the two different design principles of 
height layers: "the higher, the brighter" and "the higher, the darker". It becomes clear repeatedly how 
idiosyncratic Eckert's view of the role of laws in cartographic representation was, in that he 
interpreted the concept of law too broadly. 
 
The title of Section B of Part VI is: "Logic of the Map". "The logic of the map is one of the most 
important, if not the most important chapter of scientific cartography. The logic of the map is the 
science of the laws of cartographic creation and cognition” (Vol. 2, p. 713). This statement is still 
highly relevant today, but its concrete interpretation has changed considerably since Eckert's time, 
especially due to the introduction of general theories such as information theory, communication 
theory and the theory of graphic variables. The examples of laws given by Eckert hardly go beyond 
those principles of design that were developed by practical cartography a long time before, e.g. the  
"Logic of the colours given by nature" (vol. 2, p. 732) Freitag rightly noted that "Max Eckert does 
not use his term logic in a philosophical or scientific sense, but in the popular scientific sense of 
‘factually just’, whereby factually just always refers to geographical concepts and geographical 
views" (Freitag 1992, p. 309).  
 
The second volume of "Kartenwissenschaft" further contains an appendix "Die Kriegskartographie" 
(War cartography) (Vol. 2, pp. 756-812), in which a fact-filled overview of the state of war 
cartography at the beginning of the 19th century. The appendix makes clear Eckert's ambivalent 
relationship to the role of maps in warfare. On the one hand, he states that "a thoroughly well-
equipped war system, to which the map also belongs, is the best means of peace" (Vol. 2, p. 757); on 
the other hand, he describes, not without pride, his contribution to the "successful" organisation of 
so-called "plan shooting"1 in the First World War. The second volume also contains only one map 
(Vol. 2, between pp. 786 and 787), a reprint from "L'Illustration" (Paris, 4 January 1919), which 
shows the 183 impacts of long-range artillery on the urban area of Paris. This paradoxical situation 
can be explained by the fact that Eckert planned a third volume of his "Kartenwissenschaft" with 
map inserts. This volume, which he called "Genetic Facsimile Atlas" during the planning phase, 
could not be published for reasons of cost.  
 
The importance of the 1,520-page "Kartenwissenschaft", which contains over 1,000 references and 
more than 2,000 map references, is that it is a valuable reference work on the history of cartography. 
With this work, Eckert created an integrative view of all areas of cartography at that time. The 
integrative view, which at the same time made the rich diversity of cartography clear, was an 
important building block in the genesis of cartography as a permanent scientific discipline. Although 
Eckert recognised the necessity of interrelations between theoretical and practical cartography (Vol. 
                                                           
1 This is shooting with long-range artillery, where the determination of the target is only possible with the help of maps. 
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1, p. 3), his intention was primarily to raise theoretical cartography to the level of a scientific 
discipline that determines the laws of cartographic representation and derives standards for practical 
cartography from them. Eckert was only partially able to achieve this goal. The "science of 
cartography" shows rather an inverse relationship between theoretical and practical cartography, for 
"Kartenwissenschaft", although structurally different in scope, contains for the most part an empirical 
record of the innovations that practical cartography produced in its century-long development. There 
were several reasons why Eckert was unable to raise this rich empirical material to a higher level of 
generalisation. On the one hand, despite the intended disciplinary recession from geography, he 
remained too strongly attached to the geographical way of thinking (Freitag 1992, p. 309). On the 
other hand, general theories, such as semiotics and information and communication theory were not 
yet sufficiently developed.  
 

 
 

Fig. 4: Primary structure of Eckert's "Kartenwissenschaft” 
 
4 "Kartenwissenschaft" in the context of the history of science  
 
Eckert pointed out a terminological problem in "Kartenwissenschaft" regarding the definition of 
"scientific cartography", "theoretical cartography" and "practical cartography". The terminological 
problems are even greater when these terms are used to characterise the pre-disciplinary phases of 
the science of cartography. Instead of the primary division of the overall field of cartography into 
theoretical and practical cartography, a primary division into object and metasphere was proposed as 
early as 1983 (Pápay 1983). The object sphere of cartography comprises map production and map 
use, i.e. it is largely identical with practical cartography. The metasphere of cartography comprises 
the theory, methodology and the history of cartography and all other forms of verbal reflection of the 
object sphere, such as map reviews and map bibliographies. The beginnings of the metasphere of 
cartography go back to antiquity. In the 16th century, beginning with Sebastian Münster (1488-
1552), many works on cartographic methodology were written, in which above all the methods of 
map recording were described. New areas of the metasphere of cartography began to emerge. In 
addition to the theory of map networks, several publications appeared that described simple methods 
of map recording without making any theoretical claims. In practical cartography, on the other hand, 
processes took place during this period that had a scientific character but were not reflected in the 
metasphere. These include, for example, the increasing replacement of iconic symbols by arbitrary 
map symbols, which amounted to a "semiotic revolution". From the beginning of the 18th century 
until the 1960 an enormous expansion of practical cartography took place due to a variety of social 
(military, economic and cultural) needs in the course of the preparation and implementation of the 
bourgeois transformation of society. The development of topographic cartography and its 
institutionalisation in a military-scientific framework contributed to the publication of a large number 
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of textbooks with cartographic content, especially for officer training. Between 1800 and 1900, about 
150 publications on the methodology of cartography appeared in the German countries within a 
military science framework of topographic cartography (Pápay 1988). Very few of them are 
mentioned in "Kartenwissenschaft". But even in the later cartographic literature, this line of 
development seemed only fragmentary. With the development of topographic cartography, a new 
problem view emerged, the representation of three-dimensional reliefs in the two-dimensional map, 
whose discussion in the metasphere led to the development of theories. Johann Georg Lehmann's 
hatching system was an early paradigm of theoretical cartography in a military science context 
(Pápay 1988). In the 18th century, a closed system of theory and practice was sought in the military 
context. Theory should completely dominate practice. The cartographic methodology was also 
expected to have a complete mastery of cartographic practice. In connection with this, the complete 
mastery of cartographic practice was also expected from cartographic methodology.  
 
Thematic cartography also experienced a great upswing, which had a significant impact on the 
metasphere. However, the issues of cartographic methodology were largely discussed by the 
respective disciplines. Geology is a particularly good example of this. The military cartographic 
development of the cartographic metasphere was still present, but it lost its previous dominance. In 
publishing cartography, which has always been closely linked to geography, there was an enormous 
accumulation of knowledge and experience regarding map editing, to whose reflection in 
cartographic literature several important representatives of publishing cartography (e.g. Heinrich 
Berghaus, August Petermann, Emil von Sydow, Karl Peucker and Hermann Haack) contributed. An 
indication of the beginnings of integration is, for example, the emergence of the term "cartography" 
by Heinrich Berghaus (1828) and by the "Sociéte de Géographique" (1829) (Pápay 1984, p. 227; 
Brotton 2012, S. 508).  
 
Eckert's "Kartenwissenschaft" made the most lasting contribution to the disciplinary development of 
cartography by integrating all areas of cartography in a large-scale, independent publication. This 
conception had predecessors, albeit modest ones. These include the works of Ágoston Tóth (1869), 
Eugen Gelcich/Friedrich Sauter (1894) and by Henri Zondervan (1901). The extensive research 
reports by Ernst von Hammer and Hermann Haack contributed even more to the emergence of the 
integrative view of cartography, but they could not achieve the kind of attention that the 
"Kartenwissenschaft" Eckert's, since they were published in periodicals "scattered" over a longer 
period of time (Hammer from 1894 to 1901, Haack from 1903 to 1942). Karl Peucker played a very 
special role in the constitution of cartography as science. With his integrative approach, he achieved 
the conceptual unification of all areas of cartography, which he classified into an even more 
comprehensive field of representation. He used the terms "geotechnology" and "physiography" to 
describe this comprehensive field (Peucker 1904, 1907). Peucker also held the view that theory based 
on legal knowledge should completely dominate cartographic practice (e.g. Peucker 1901). Eckert 
confirmed this view in his "Map Science", which he rightly relativised. 
 
 
 
 
 
 
 
 
 
 
 
 
 



 13

 
Fig. 5: A list of publications from 1922 typed by Max Eckert himself, containing Eckert's 

cartographic and map-scientific works.2 
(The illustration shows the first page and an excerpt from the third page.) 

                                                           
2 In the list of publications at position 6, "Kartographie" was written as "Karthographie". This spelling also appears once 
in the same publication of 1907, p. 540. Accordingly, this spelling cannot cast doubt on Eckert's authorship in the 
preparation of this list. 
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Fig. 6: The handwritten letter is therefore attached to prove the authenticity of the list (Fig. 5).  
This list was most probably written with the same typewriter as the "Kartenwissenschaft". 
(Staatsbibliothek zu Berlin - Preußischer Kulturbesitz, Kartenabteilung, Kart. 2131)  
 
5 Concluding remarks  
 
Max Eckert's conception of "Kartenwissenschaft" was based on the following three purposes:  
1. To make the diversity of cartography visible, both in terms of theoretical cartography as well as 
with regard to practical cartography.  
2. To prove that theoretical cartography has provided the cognitive prerequisites for the formation of 
an independent scientific discipline of cartography.  
3. To prove that the creation of an independent scientific discipline of cartography can optimise the 
theory-practice relationship in cartography and thus contribute to the further development of practical 
cartography.  
Eckert fulfilled the first purpose with his "Kartenwissenschaft" to the fullest extent. Its impact on 
cartography resulted primarily from this circumstance. One of the merits of the work is the 
comprehensive treatment of previously neglected areas such as thematic cartography. Eckert was 
unable to adequately fulfil his second fundamental intention. The reason for this was that 
"Kartenwissenschaft” contained predominantly a descriptive systematisation of empirical and 
historical elements and included only a few theoretically grounded components, which are limited in 
particular to relief representation and map network design theory. This did not allow him to 
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sufficiently justify the necessity of "liberating" cartography from its scientific disciplinary 
subordination at the time and thus to convince the "protectors" of this subordination. Thus, he could 
only achieve a weak basis of argumentation for his third purpose as well.  
 
With "Kartenwissenschaft", Max Eckert presented a system of knowledge that can only be described 
as a system based on laws and methodologically effective to a very limited extent. The conditions for 
an approach to this were not yet available. Moreover, his intentions in this regard resulted, at least in 
part, from unrealistic ideas. However, with "Kartenwissenschaft" Eckert created a significant 
prerequisite for the subsequent establishment of the independent scientific discipline of cartography 
by attempting to make visible the diversity of cartography and its divergence from the other 
disciplines.  
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