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Karst terrains cover about 20 % of the Earth’s dry surface and contribute up to 25 % of the
total drinking water supply of the world. Karst is a type of landscape with distinctive
hydrology where the dissolution of soluble bedrocks such as limestone, dolomite, marble, or
gypsum has created sinkholes, underground streams, caves, springs, and other features. The
name originates from a barren plateau in the hinterland of the Bay of Trieste (Adriatic Sea),
which in Slovenian is called “Kras”, in Italian “Carso”, and in German “Karst”. Since the
eighteenth century, naturalists and travelers who had to cross this area along ancient trade
routes between Trieste and Vienna compared its characteristics with similar landscapes in
South-Eastern Europe and thus extended the geographical range of the toponym “Karst”.
Until 1918, this plateau formed part of the multinational Habsburg Monarchy, and the study
of karst landforms and hydrology at the end of the nineteenth century was supported by the
state due to large-scale public undertakings for water supply and reforestation.
The Serbian geoscientist Jovan Cvijić (1865–1927)
was the first to classify karst features and to propose a
unified typology that is still widely in use to this day. His
notable Ph.D. thesis “Das Karstphänomen” (The Karst
Phenomenon, 1892), which he completed as a student of
the world-renowned geographer Albrecht Penck (1858–
1945) and geologist Eduard Suess (1831–1914) at the
University of Vienna, is considered the starting point of
karst geomorphology. It synthesized the international
literature, discussed the variety of large- or small-scale
features in sequence, and provided an overview of the
worldwide distribution of karst terrains. Soon recognized as
a standard reference, over time his study made the Dinaric
Karst the world reference site for dissolutional landforms
and aquifers and introduced Slavic terms such as polje,
doline, or ponor to the international scientific community.
On the occasion of the 130th anniversary of the completion Figure 1. Jovan Cvijić. Photo: Milan Jovanović. 1911. Source: wikicommons.
of Cvijić’s influential thesis a critical review of its genesis,
sources, and aftermath is timely.
Although history of geology scholarship widely considers the “Karst Phenomenon”
thesis as a forceful scientific breakthrough that led to the establishment of a new field of
research, Cvijić did not start his studies from scratch. His success is hardly imaginable
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without the knowledge of his academic mentors, the fieldwork experience gained as a student,
and the sources by naturalists and amateurs, nowadays widely forgotten, whose basic research
on karst and caves served as the springboard for Cvijić’s career. Having previously worked as
a teacher in Belgrade, Cvijić moved to Vienna in 1889 thanks to a scholarship from the
Serbian ministry. There, he attended lectures at the University for six semesters. At that time,
the capital of the Habsburg Monarchy was one of the main geoscientific centers in Europe and
attracted promising Ph.D. candidates from Central and South-Eastern Europe and beyond.
Albrecht Penck, just a couple of years older than Cvijić, who was appointed professor at the
University of Vienna in 1885, introduced excursions and practical fieldwork to the regular
curriculum, and, at that time, was working on geomorphology and karst landforms. Cvijić’s
second mentor, Eduard Suess, was already world-famous for his multi-volume book “Das
Antlitz der Erde” (The Face of the Earth), where he had created a worldwide synthesis and
“globalized” his tectonic concepts, originally based on fieldwork in the Alps.
Cvijić likewise aimed at a worldwide synthesis of all previous research on karst
landforms. His participation in Penck’s excursions to the Moravian Karst and the Dachstein
mountains may have been decisive for the choice of the topic of his thesis. During the summer
months he also undertook field trips on his own to karst sites in Carniola, Istria, Croatia,
Bosnia, and Eastern Serbia. Observations conducted there resulted in his first publications:
among them two papers on the Prekonoška Cave and Kučaj Karst. In addition, Cvijić
intensely studied the German, French, and English literature available in the library of the
Natural History Museum in Vienna. However, only a minor part of the publications cited in
the “Karst Phenomenon” stemmed from “professional” earth scientists working at universities
or geological surveys. Instead, Cvijić’s argumentation was based to a large extent on
publications by local experts, naturalists and alpinists that had received little scientific
attention.
Due to the touristic development of the Eastern Alps and the construction of the
Vienna Spring Water Pipeline, a lively public interest in karst landscapes on the surface and
underground features had emerged within the 1870s Habsburg Monarchy, particularly in the
crown lands such as the Austrian Littoral, Carniola, Moravia, the Carpathians, and in the
capital Vienna. Volunteer researchers working at the interface between state-owned research
institutes and private associations traced and surveyed underground watercourses, provided a
register (cadastre) of caves, and sought to understand the diversity of karst features recorded.
The knowledge from these explorations provided in the form of field observations, papers and
(popular) descriptions of entire karst sites that circulated within the Viennese scientific
societies were eagerly considered by Cvijić. The pooling of this broadly topographical and
practical knowledge within a new, scientifically accredited format and the global comparison
of dissolutional landforms, distinct from phenomena of fluvial geomorphology, can be
regarded as the essential merit of the “Karst Phenomenon”. Even if, from the point of view of
today’s geomorphologists, the Dinaric Karst, due to its complex geological structure, is hardly
suitable for a more general investigation of the development of dissolutional landforms.
Decisive for the attention that Cvijić’s thesis received were certainly the scientific
networks of his supervisors, the contemporary significance of German as a language of
science, and the international recognition of the geosciences then being taught at the
University of Vienna. Just seven months after Cvijić had defended his thesis, the “Karst
Phenomenon” was published within Penck’s book series “Geographische Abhandlungen”
(Geographical Treatises) in 1893. By this time, Cvijić had already left Vienna for Belgrade,
where he had been appointed full professor at Vlika Škola (from 1905 known as the
University of Belgrade). There, Cvijić was surprised by the enthusiastic reviews and
congratulatory letters he received from foreign colleagues. However, the fact that the term
“karst” finally prevailed over alternatives such as “Le Causse”, proposed by the French
speleologist Édouard-Alfred Martel (1859–1938), may have been related to the fact that
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Cvijić was supported by internationally leading geographers such as the American William
Morris Davis (1850–1934). Inspired by Cvijić’s karst research, Davis even undertook a round
trip through Bosnia and Herzegovina together with Penck in 1899 and adopted Cvijić’s
findings in his own scientific concepts. At this time Davis further developed his notable cycle
of erosion theory, which influenced the thinking of many fluvial geomorphologists and, in
turn, inspired Cvijić to develop a similar theory for the evolution of karst landscapes.
Moreover, the “Karst Phenomenon” provided the impetus for follow-up research by Penck’s
later Ph.D. students and other Habsburg geoscientists. Their works, which included Alfred
Grund’s “Karsthydrographie” (Karst Hydrography, 1903) and Friedrich Katzer’s “Karst und
Karsthydrographie” (Karst and Karst Hydrography, 1909), rendered Vienna the international
center of karst research up until WWI.

Figure 2 and 3. Title page of “Das Karstphänomen” (1903) and page with the cross section of a sinkhole in Carniola.

Even after his return to Serbia, Cvijić remained connected with the scientific
communities in Vienna. Like other scholars from South-Eastern Europe, he benefited from
their communicative resources and used the publication series and networks of Habsburg
scientific societies for knowledge exchange, as door-openers for bilateral cooperation and
career opportunities. In turn, the involvement of scientists from the Balkan Peninsula created
a loyal educational class in the peripheries of the monarchy and became a means of scholarly
acculturation of how science was practiced in Vienna. These included the use of German as a
language of science and consensus on the integrity of the monarchy as a whole, the legitimacy
of its government and its political-cultural claim to supremacy, on a par with other European
empires.
Scholarly acculturation, however, can also be observed at the level of theories,
terminology, methods, and literature. An integration of foreign scholars fostered the
emergence of “thought collectives” (Fleck), based on a common reference to the same bodies
of knowledge and culture. In the case of Cvijić, his academic education, common terms, and
concepts about karst geomorphology initially bridged rising political tensions between Serbia
and Austria-Hungary. It is ironic that Cvijić, whose career had been initiated in Vienna and
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who was appointed rector of the University of Belgrade and, in later years, president of the
Serbian Academy of Sciences and Arts, went on to become one of the most prominent critics
of Austria-Hungary after the annexation of Bosnia by Habsburg forces in 1908. The Serbian
Geographical Society, founded by Cvijić two years later, did not primarily investigate
geoscientific features, but ethnographical and national relations on the Balkan Peninsula and
aimed to cooperate with French and Anglo-American scholars. Research on karst
geomorphology, which had served as a common reference linking scholars from the Habsburg
Monarchy and South-Eastern Europe, had lost its integrative power. Cvijić’s advocacy for a
South-Slavic state under Serbian leadership was finally to come true in 1918. As one of the
key scientific advisors to the Paris Peace Conference (1919–20), he shared responsibility for
border demarcations in South-Eastern Europe following the political upheavals of WWI.

Further Reading
Cvijić, J. 1889. Ka poznavanju krša Istočne Srbije [A contribution to the study of karst in Eastern
Serbia]. In: Prosvetni glasnik: 1–14, 62–73, 131–139.
Cvijić, J. 1891. Prekonoška Pećna [Prekonoška Cave]. In: Geološki anali Balkanskoga poluostrva
(Annales géologiques de la péninsule Balkanique), 3: 272–299.
Cvijić, J. 1893. Das Karstphänomen: Versuch einer morphologischen Monographie (Geographische
Abhandlungen 5(3), ed. by A. Penck). Vienna: Hölzel, 113 p.
Cvijić, J. 1895. Karst. Geografska monografija. Belgrade: Štamaparija Kraljevine Srbije, 176 p.
Coen, D. 2018. Climate in Motion: Science, Empire, and the Problem of Scale. Chicago: Chicago
University Press, 464 p.
Ford, D. 2007. Jovan Cvijić and the founding of karst geomorphology. In: Environmental Geology,
51: 675–684.
Ginsburger, N. 2015. Les Balkans avec ou sans Cvijić. Géographes et géologues universitaires austroallemands, français et serbes dans un espace européen périphérique (1893-1934). In: Clerc P.,
Robic M.-C. (eds.) Des géographes hors-les-murs? Itinéraires dans un Monde en mouvement
(1900–1940), Paris: L’Harmattan: 323–354.
Henniges, N. 2017. Die Spur des Eises: eine praxeologische Studie über die wissenschaftlichen
Anfänge des Geologen und Geographen Albrecht Penck (1858–1945). Leipzig: LeibnizInstitut für Länderkunde, 556 p.
Jović, V., Petrović, A.M. (eds.) 2016. 150th Anniversary of Jovan Cvijić’s Birth. 2 vol. Belgrade:
Serbian Academy of Sciences & Arts, 820 p.
Jović, V., Kostić, A. (eds.) 2016. Jovan Cvijić. Life, Work, Times. Belgrade: Serbian Academy of
Sciences & Arts, 286 p.
Klimchouk, A.B. 2015. The Karst Paradigm: Changes, Trends and Perspectives. In: Acta Carsologica,
44(3): 289–313.
Kranjc, A. 2011. The Origin and evolution of the term “Karst”. In: Procedia – Social and Behavioral
Sciences, 19: 567–570.

4

LaMoreaux, P.E., LaMoreaux, J. 2007. Karst: the foundation for concepts in hydrogeology. In:
Environmental Geology, 51: 685–688.
Mattes, J. 2018. Coming from abroad. The discourse on scientific centralism and Jovan Cvijić’s
studies in Vienna. In: Jović, V., Petrović, A.M. (eds.) 150th Anniversary of Jovan Cvijić’s
birth. vol. 1. Belgrade: Serbian Academy of Sciences & Arts: 13–28.

______________________________________________________________________

Publication online:

Posted IUGS Website / INHIGEO Website Anniversaries
September 2022
IUGS E-Bulletin Issue 190, September 2022.

Author:

Dr. Johannes Mattes
INHIGEO Member (AUSTRIA)
Webmaster: IUGS International Commission on the
History of Geological Sciences (INHIGEO)
Junior Group Leader, History of Knowledge Cluster
IKT, Austrian Academy of Sciences
Bäckerstraße 13, 1010 Vienna, Austria
Email: johannes.mattes@oeaw.ac.at
General Secretary, International Union of Speleology (UIS)
Titov trg 2, 6230 Postojna, Slovenia
Email: secretary@uis-speleo.org

The full list of contributions to the INHIGEO Anniversary Series is available on the website:
http://www.inhigeo.com/anniversaries.html

5

