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“Karst Phenomenon” 130 years ago

THE SERBIAN GEOSCIENTIST JOVAN CVIJI C (1865-1927)
AND THE EMERGENCE OF KARST GEOMORPHOLOGY

Johannes Mattes (AUSTRIA)

Karst terrains cover about 20 % of the Earth’s sliface and contribute up to 25 % of the
total drinking water supply of the world. Karst & type of landscape with distinctive
hydrology where the dissolution of soluble bedrosksh as limestone, dolomite, marble, or
gypsum has created sinkholes, underground strezaxss, springs, and other features. The
name originates from a barren plateau in the Hamdrof the Bay of Trieste (Adriatic Sea),
which in Slovenian is called “Kras”, in Italian “@®”, and in German “Karst”. Since the
eighteenth century, naturalists and travelers wao to cross this area along ancient trade
routes between Trieste and Vienna compared itsacteaistics with similar landscapes in
South-Eastern Europe and thus extended the geagahphnge of the toponym “Karst”.
Until 1918, this plateau formed part of the multiaaal Habsburg Monarchy, and the study
of karst landforms and hydrology at the end of niveeteenth century was supported by the
state due to large-scale public undertakings faemsupply and reforestation.

The Serbian geoscientist Jovan Gvi{jL865—-1927)
was the first to classify karst features and toppee a
unified typology that is still widely in use to ghday. His
notable Ph.D. thesis “Das Karstphdanomen” (The Ke
Phenomenon, 1892), which he completed as a stuafer
the world-renowned geographer Albrecht Penck (18!
1945) and geologist Eduard Suess (1831-1914) at
University of Vienna, is considered the startingnpaf
karst geomorphology. It synthesized the internaiio
literature, discussed the variety of large- or $ivcdle
features in sequence, and provided an overviewhef
worldwide distribution of karst terrains. Soon rgozed as
a standard reference, over time his study mad®tharic |
Karst the world reference site for dissolutionaldiorms |
and aquifers and introduced Slavic terms such d,p
doline, or ponor to the international scientificramunity.
On the occasion of the 1‘§aniversary of the completiol Figure 1. Jovan Cviji Photo: Milan Jova-
of Cviji¢’s influential thesis a critical review of its gesig, ~ "OVic: 1911. Source: wikicommons.
sources, and aftermath is timely.

Although history of geology scholarship widely caless the “Karst Phenomenon”
thesis as a forceful scientific breakthrough treat to the establishment of a new field of
research, Cvifi did not start his studies from scratch. His suscisshardly imaginable
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without the knowledge of his academic mentors fifldwork experience gained as a student,
and the sources by naturalists and amateurs, ng@addely forgotten, whose basic research
on karst and caves served as the springboard figcG\career. Having previously worked as
a teacher in Belgrade, Cyijimoved to Vienna in 1889 thanks to a scholarshipnfithe
Serbian ministry. There, he attended lectureseatihiversity for six semesters. At that time,
the capital of the Habsburg Monarchy was one oftlé geoscientific centers in Europe and
attracted promising Ph.D. candidates from Centnal South-Eastern Europe and beyond.
Albrecht Penck, just a couple of years older thami & who was appointed professor at the
University of Vienna in 1885, introduced excursicarsd practical fieldwork to the regular
curriculum, and, at that time, was working on geguhology and karst landforms. Cvig
second mentor, Eduard Suess, was already worldefarfar his multi-volume book “Das
Antlitz der Erde” (The Face of the Earth), wherehaal created a worldwide synthesis and
“globalized” his tectonic concepts, originally bdsen fieldwork in the Alps.

Cviji¢ likewise aimed at a worldwide synthesis of all yioeis research on karst
landforms. His participation in Penck’s excursiagaghe Moravian Karst and the Dachstein
mountains may have been decisive for the choitkeofopic of his thesis. During the summer
months he also undertook field trips on his owrk#ost sites in Carniola, Istria, Croatia,
Bosnia, and Eastern Serbia. Observations condubtré resulted in his first publications:
among them two papers on the Prekonoska Cave ardj Karst. In addition, Cvif
intensely studied the German, French, and Engiishature available in the library of the
Natural History Museum in Vienna. However, only &an part of the publications cited in
the “Karst Phenomenon” stemmed from “professioealith scientists working at universities
or geological surveys. Instead, C&§i argumentation was based to a large extent on
publications by local experts, naturalists and ra§ps that had received little scientific
attention.

Due to the touristic development of the EasternsA§md the construction of the
Vienna Spring Water Pipeline, a lively public irdst in karst landscapes on the surface and
underground features had emerged within the 18@ssblrg Monarchy, particularly in the
crown lands such as the Austrian Littoral, CarnidNoravia, the Carpathians, and in the
capital Vienna. Volunteer researchers working atittierface between state-owned research
institutes and private associations traced andesye underground watercourses, provided a
register ¢adastre) of caves, and sought to understand the diveosilarst features recorded.
The knowledge from these explorations providedhenform of field observations, papers and
(popular) descriptions of entire karst sites thatutated within the Viennese scientific
societies were eagerly considered by Qvijihe pooling of this broadly topographical and
practical knowledge within a new, scientificallycaedited format and the global comparison
of dissolutional landforms, distinct from phenomeof fluvial geomorphology, can be
regarded as the essential merit of the “Karst Pimemon”. Even if, from the point of view of
today’s geomorphologists, the Dinaric Karst, dugs@omplex geological structure, is hardly
suitable for a more general investigation of theetigpment of dissolutional landforms.

Decisive for the attention that Cwijs thesis received were certainly the scientific
networks of his supervisors, the contemporary Smance of German as a language of
science, and the international recognition of tle®sgiences then being taught at the
University of Vienna. Just seven months after €vijad defended his thesis, the “Karst
Phenomenon” was published within Penck’s book set&eographische Abhandlungen”
(Geographical Treatises) in 1893. By this time,jicviad already left Vienna for Belgrade,
where he had been appointed full professor at VEtala (from 1905 known as the
University of Belgrade). There, Cuijiwas surprised by the enthusiastic reviews and
congratulatory letters he received from foreignleaues. However, the fact that the term
“karst” finally prevailed over alternatives such ds Causse”, proposed by the French
speleologist Edouard-Alfred Martel (1859-1938), nfegve been related to the fact that
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Cviji¢ was supported by internationally leading geogreplseich as the American William
Morris Davis (1850-1934). Inspired by Cylg karst research, Davis even undertook a round
trip through Bosnia and Herzegovina together widndk in 1899 and adopted Cvig
findings in his own scientific concepts. At thimg Davis further developed his notable cycle
of erosion theory, which influenced the thinking mény fluvial geomorphologists and, in
turn, inspired Cvig to develop a similar theory for the evolution odrét landscapes.
Moreover, the “Karst Phenomenon” provided the impdbr follow-up research by Penck’s
later Ph.D. students and other Habsburg geosdignfifieir works, which included Alfred
Grund’s “Karsthydrographie” (Karst Hydrography, BY@nd Friedrich Katzer's “Karst und
Karsthydrographie” (Karst and Karst HydrographyD9p rendered Vienna the international
center of karst research up until WWI.
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Figure 2 and 3. Title page of “Das Karstphanoméi90@) and page with the cross section of a sinkimozarniola.

Even after his return to Serbia, C¥ijremained connected with the scientific
communities in Vienna. Like other scholars from eldastern Europe, he benefited from
their communicative resources and used the pulditaderies and networks of Habsburg
scientific societies for knowledge exchange, asrdpeners for bilateral cooperation and
career opportunities. In turn, the involvement @éstists from the Balkan Peninsula created
a loyal educational class in the peripheries ofrttemarchy and became a means of scholarly
acculturation of how science was practiced in Varnrhese included the use of German as a
language of science and consensus on the integritee monarchy as a whole, the legitimacy
of its government and its political-cultural clabm supremacy, on a par with other European
empires.

Scholarly acculturation, however, can also be okeskrat the level of theories,
terminology, methods, and literature. An integnmatiof foreign scholars fostered the
emergence of “thought collectiveFléck), based on a common reference to the same bodies
of knowledge and culture. In the case of Qyifis academic education, common terms, and
concepts about karst geomorphology initially brdigesing political tensions between Serbia
and Austria-Hungary. It is ironic that Cvijiwhose career had been initiated in Vienna and
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who was appointed rector of the University of Baltg and, in later years, president of the
Serbian Academy of Sciences and Arts, went on toine one of the most prominent critics
of Austria-Hungary after the annexation of BosnyaHabsburg forces in 1908. The Serbian
Geographical Society, founded by Cgijtwo years later, did not primarily investigate
geoscientific features, but ethnographical andonati relations on the Balkan Peninsula and
aimed to cooperate with French and Anglo-Americarthokrs. Research on karst
geomorphology, which had served as a common referi@mking scholars from the Habsburg
Monarchy and South-Eastern Europe, had lost iegnative power. Cvifi's advocacy for a
South-Slavic state under Serbian leadership wasdlyfito come true in 1918. As one of the
key scientific advisors to the Paris Peace Conferdth919-20), he shared responsibility for
border demarcations in South-Eastern Europe foliguhe political upheavals of WWI.
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