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Discussions on the disciplinary system of modern karstology

To commemorate the sixth anniversary of the publication of the

academic book of Modern Karstology

PU Junbing
( Chonggqing Key Laboratory of Wetland Science Research in the Upper Reaches of the Yangtze River / Chongqing Key Laboratory of

Earth Surface Process and Environment Remote Sensing in the Three Gorges Reservoir Area/School of

Geography and Tourism, Chongqing Normal University, Chongqing 401331, China )

Abstract As an important part of modern earth science, karstology (karst science) has always been considered as a

cross and marginal discipline between geology, geography, environmental science and ecology, but has not established
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its own independent discipline system. According to the latest statistics, 15.2% of the global ice-free continental land is
characterized by the presence of carbonate rock. The extent of carbonate rocks displaying distinctive karst landforms,
which is part of important landscape types on the earth’s surface. However, for a long time, dominated research ideas
and methods in karstology are mainly originated from geology, geography, hydrology, environmental science, ecology
and other disciplines. In some research fields in karstology, interdisciplinary research has become the dominated
characteristic, so the disciplinary systems of karstology itself is submerged in the interdisciplinary research
background, which leads to the problems of incomplete disciplinary system, unclear characteristics, inaccurate
orientation and so on, and has a certain adverse impact on the sustainable development of the karstological discipline.
The widespread karst landform is a fragile ecological environment region with various and complex eco-environmental
problems, which is also closely related with the economic and social development. For resolving these problems, it
needs to utilize new scientific theory and technique. Based on a brief review of the karstology development at home
and abroad, this paper analyzes the development of karstology and its related disciplines in the past 30 years, and
discusses an important problem on constructing the disciplinary system of modern karstology under the guidance of
earth system science and karst dynamics theory. According to the four functions of karst dynamic system (to drive the
formation of karst features, to regulate greenhouse gas in atmosphere, thus mitigate environmental acidification, to
drive the movements of elements, thus influence life and bring about formation of mineral deposits, and to record
environmental changes) and the related resources, environment and ecological problems in karst area, this paper
attempts to establish the disciplinary system of modern karstology on the basis of some views from geology,
geography, geochemistry, ecology, environment and hydrology. The main subdisciplines in modern karstoloy include
the following nine subdisciplines: karst geology, karst geomorphology, karst hydrogeology, karst environmental
science, karst engineering geology, karst ecology, karst resource science, karstic global change science, and
speleology. This paper also briefly discusses the scientific connotation and orientation of each branch subject. Karst
geology discipline mainly studies the geological process and evolution of various karst phenomena, including
petrology and lithofacies paleogeography of various soluble rocks (carbonate rocks, sulphate rocks, halide rocks, etc.),
formation environment of strata containing soluble rocks and its formation process, geological structure and processes,
development history of karst, etc. Karst geomorphology mainly studies the characteristics, genesis, distribution and
evolution of various karst landforms or features on the earth’s surface and their relationship with the formation
environment. Karst hydrogeology mainly studies the storage, distribution and movement of karst groundwater, the
spatio-temporal variations and evolution of karst groundwater quantity and quality, the mutual transformation between
surface water and karst groundwater, the evaluation, exploitation and utilization of karst groundwater resources and the
protection of water environment in karst areas under the influences of natural environment and anthropogenic
activities. Karst environmental science mainly focuses on the characteristics, interaction relationship and evolution
rules of material and energy cycle of the lithosphere, atmosphere, hydrosphere and biosphere constrained by karst
around human beings. It also studies various environmental problems in karst areas and proposes corresponding
solutions. Karst engineering geology is a science that studies the interaction and mutual influence between engineering
construction activities and geological environment in karst areas, and solves engineering geological problems by using
the techniques and methods of modern karstology and other related disciplines to ensure the smooth run of construction
works and the safe operation of various engineering. Karst ecology mainly studies the structures, functions, operation
mechanisms of ecosystem constrained by karst environment and its interaction between ecosystem and human
activities. Karstic global change science mainly studies the relationship between the operation processes of karst
dynamic system and the source and/or sink of global greenhouse gases (mainly CO,) and the interpretation of high
resolution global or regional environmental information in karst speleothems. Karst resource science mainly studies the

theories and rules of formation, occurrence, evolution and distribution of various resources (mainly natural resources)
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related to karst system and the theories, techniques and methods of protection, exploitation and sustainable utilization
of related resources. Speleology is the science of caves accessible to human, which main studies cave formation, cave
landform and related geological processes, the genesis, processes and environmental significance of cave speleothems
(sediments) and various cave features, cave physical, chemical, hydrological and meteorological processes, cave
biology and microorganism, cave paleontology and archaeology, cave culture and art, cave surveying and mapping
technology, cave exploitation, utilization and protection, cave tourism, cave health care, etc. The establishment of these
sub-discipilines reflects the unity of independence and interdisciplinarity of related research directions and disciplinary
development in international karstological research, and also reflects the current situation and future trend in

international karstological research, which have great significance to the development of international karstology.

Key words disciplinary system, nine sub-disciplines, four functions, karst dynamics, modern karstology
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extracellular carbonic anhydrase had significant effects on the photosynthetic carbon sink capacity of microalgae.
Although the content of native bicarbonate is high in karst lake water, inorganic carbon utilized by microalgae
mainly comes from atmospheric carbon dioxide (photosynthetic carbon sink), and only a small amount of native
bicarbonate (karst carbon sink) is utilized in karst lake water. The main contribution of carbonic anhydrase
extracellular enzyme is accelerating the absorption, utilization and conversion efficiency of atmospheric carbon dioxide
by microalgae, and finally promoted the growth of microalgae, carbon sequestration and increase sink. It is of great
significance for scientific selection of human using microalgae with strong extracellular enzyme activity of carbonic

anhydrase to increase carbon sink and serve the national strategy of "carbon neutrality".

Key words microalgae, karst carbon sink, carbonic anhydrase, karst lake
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