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APPLIED ASPECTS OF RESEARCHES OF MATHEMATICAL
MODELLING OF SALT DIAPIRIZM IN OIL AND GAS BUSINESS

Abstract. The main results received by means of mathematical modeling of formation of salt diapers in crust
are discussed. Possible applications of these researches in oil and gas are specified has put. The conclusion is drawn
that the numerical technology of formation of salt diapers developed by authors is the effective tool what allows
together with other methods to resolve many practical problems at investigation, development of oil and gas fields.

Keywords: salt diaper, sedimentary cover, crust, oil and gas traps, halite.

Introduction. More than 70% of world oil and gas fields are located in the fields of salt and dome
tectonics. A classical example of the largest fields of salt and dome tectonics are the Gulf of Mexico and
Caspian Depression. Two thirds Caspian hollows are the share of the territory of Kazakhstan where there
are about 1300 salt domes (diapers) from which more than 1000, aren't reconnoitered yet. Besides, salt
domes are used as tanks of storage of oil and gas, and also as burial grounds of radioactive and oil-field
waste. Rock salt (halite) is a basis for production of table salt and various chemicals. Let us note that
annually the mankind consumes more than seven million tons of table salt. Therefore, geologic-geo-
physical researches and natural observations, laboratory and numerical modeling, and also analytical
researches are devoted to formation of salt and dome structures in crust. The list of these researches is
provided, for example, in [1].

In Kazakhstan many tasks of salt and dome tectonics have been set by the academician Zh. S. Er-
zhanov, 95 anniversary since the birth of whom in 2017 is celebrated by scientific community of Kazakh-
stan, and solved by his pupils. Several numerical methods allowing to trace correctly evolution of an inter-
face of layers up to formation of salt lenses [2] are developed and proved. Numerical modeling has allo-
wed carrying out the detailed analysis of the mechanism of formation the salt dome of structures, to reveal
regularities and features of their development. Results of these researches are summed up in [1, 2].

In the real research the results of mathematical modeling of formation of salt diapers in crust received
generally are discussed by geodynamics of school of the academician Zh. S. Erzhanov. Recommendations
of possible applications of these researches in oil and gas business are made. The conclusion drawn that
the numerical technology of formation of salt diapers developed by authors is the effective tool, which
allows together with other methods to resolve many practical problems at investigation, development of
oil and gas fields.

Main results. To the middle of the thirtieth years of last century, there were two concepts of forma-
tion of salt diapers [1]. According to the first concept, driving force of the salt diapers breaking through
thickness of sedimentary breeds in many areas of the globe are horizontal tectonic forces. According to the
second concept stated by S. A. Arrennius in 1912 concerning domes in the north of Europe, driving force
is buoyancy force, the caused difference of density a halite and a sedimentary cover. In 1934 year, L.
Netlton on the models consisting of two layers of viscous liquids with various density has for the first time
shown process of formation of salt domes. To them and other authors it is shown [1] that there is a domi-






