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In his excellent and complete compendium “Evaporites” [1], John Warren defines
evaporites as salt rocks that were originally precipitated from a saturated surface or sub-
surface brine under hydrology conditions, driven by solar evaporation. The purpose of
this publication is to attempt to provide new information on the petrology, mineralogy,
and geochemistry of evaporite environments. This Special Issue presents results of studies
on evaporites of various ages (from Precambrian salts to sediments of modern salt lakes),
from the Eurasian area (China, Russia, Pakistan), but also the Americas (Canada, Brazil)
and Europe (Poland, Ukraine, Romania, Slovakia).

This set of studies is only seemingly random. Undoubtedly, all presented articles
share one common feature—the use of petrological and geochemical studies of evaporites
to reconstruct ancient sedimentary environments. Mineralogical and geochemical studies
of marine evaporites, especially those based on isotopic analyses and studies of fluid
inclusions, allow us to learn about the evolution and transformation of the world’s oceans,
from the beginning of the Earth’s history to modern times. In many cases, the formation of
evaporites also has broader paleoclimatic and paleogeographic implications.

The first part of the volume contains papers covering geochemical studies, including
studies of fluid inclusions, to interpret the environments and genesis of salt formations. To
emphasize the importance of the method in the study of fluid inclusions, the opening article
of the volume, by Galamay et al. [2], describes an ultramicrochemical analysis technique for
quantifying the chemical composition of primary fluid inclusions in halite. This is one of
several methods used to quantify the chemical composition of fluid inclusions. The method
is distinguished from other similar techniques by the simplicity of its methodological
operations and is used to determine the content of major ions (K, SO4, Mg, Ca). The second
paper, by Toboła and Kukiałka [3], presents a geochemical analysis and microthermometric
measurements of fluid inclusions from the Devonian Lotsberg Salt Formation, Canada. In
this work, the authors complemented previous petrological studies by integrating them
with Raman microspectroscopy and fluid inclusion analyses. Features such as halite
recrystallization, low bromine content, and the high-temperature homogenization of fluid
inclusions indicate that post-depositional transformations played an important role in the
formation of the Lotsberg salt deposits. Subsequently, the paper by Bukowski et al. [4]
presents petrological and geochemical studies of the rock salts and content of major ions
in fluid inclusions of primary sedimentary halites from the Carpathian area. The results
confirmed that it is possible to preserve primary halite sedimentary structures at great
depths (~5000 m), and their inclusion chemistry has not changed. Microthermometry
studies of inclusions in Miocene halites from several selected locations in the Carpathian
region were presented by Galamay et al. [5]. The homogenization of primary inclusions was
key to reconstructing the specific conditions that lead to evaporite formation, determining
brine temperature, and indirectly indicating the climate during the Badenian salinity crisis
in the Carpathian region.

The second part of the volume (six papers) illustrates that accurate mineralogical and
geochemical characterization with isotopic analysis is essential to understand the origin
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and evolution of evaporite sedimentary basins. The first paper, by Xu et al. [6], based on
geochemical results and stable isotope contents, indicates that the evaporite sequence of
the upper Paleocene was formed by transgression. Thus, the mineralogy and geochemistry
of evaporites have been used to interpret and reconstruct the geological evolution history
of the Tarim Basin and the transgression in the Tethys during this period. The articles by
Lou et al. [7], Shen et al. [8], and Han et al. [9] present recent reports from studies in the
Lanping–Simao Basin, southern China. They present the results of geochemical studies
of Late Cretaceous potassium salts [7], infer the evaporite basin evolution from stable
isotope studies [8], and make paleogeographic inferences regarding the Late Cretaceous
period in southern China [9]. The next paper, by Hussein et al. [10], focuses on boron
geochemistry in evaporites from the Salt Range, Pakistan. Boron isotope determinations
in halites and brines distinguish marine from non-marine sources and are used to track
paleosalinity. The results of this study were used to reconstruct paleoclimatic conditions in
the late Neoproterozoic (~540 Ma). Another topic, presented by Pontes et al. [11], includes
several complex studies on the reconstruction of the formation conditions of inner basins
of northeastern Brazil. This paper focuses on a study of the organic behavior of evaporites
and shales from the Santana Group (Lower Cretaceous) and discusses their role in the
evolution of depositional systems. The results suggest a variable paleosalinity, indicating
that most of the shales were formed under brackish waters with a saline influence, yet
tended to increase the salinity to hypersaline conditions. The isotope data also suggest the
occurrence of marine ingressions in the depositional systems.

Finally, in the last part of the volume, two articles describe mineralogical and petro-
graphic studies of rocks associated with evaporites. The article by Yeremchuk et al. [12]
provides an overview of the association of authigenic clay minerals in marine evaporite
sediments. A synthesis of the published data on dozens of Phanerozoic marine evaporite
formations worldwide indicates that the association composition of clay minerals of evap-
orites depends on the brine concentration and correlates with a change in the seawater
chemical type. Last but not least, the paper by Khrushcheva et al. [13] illustrates the mineral
and geochemical composition of recent salt lake sediments located in semi-arid climates in
more detail. The obtained results bring us closer to understanding the physicochemical
processes that occur in intermittent salt lakes, associated with orogenic depressions of
steppes, deserts, and semi-deserts.

This volume shows that evaporite basins are dynamic systems, and that it is possible to
track changes in sedimentation and post-sedimentation processes using mineralogical and
geochemical research methods. I hope that this Special Issue provides interesting reading
for mineralogists and geochemists, as well as for scientists concerned with sedimentary
environments in the broadest sense.

Funding: This research received no external funding.

Conflicts of Interest: The author declares no conflict of interest.

References
1. Warren, J.K. Evaporites: A Compendium; Springer: Berlin/Heidelberg, Germany, 2016; 1854p.
2. Galamay, A.R.; Bukowski, K.; Sydor, D.V.; Meng, F. The Ultramicrochemical Analyses (UMCA) of Fluid Inclusions in Halite and

Experimental Research to Improve the Accuracy of Measurement. Minerals 2020, 10, 823. [CrossRef]
3. Toboła, T.; Kukiałka, P. The Lotsberg Salt Formation in Central Alberta (Canada)—Petrology, Geochemistry, and Fluid Inclusions.

Minerals 2020, 10, 868. [CrossRef]
4. Bukowski, K.; Galamay, A.; Krzywiec, P.; Maksym, A. Geochemical Data and Fluid Inclusion Study of the Middle Miocene

Halite from Deep Borehole Huwniki-1, Situated in the Inner Zone of the Carpathian Foredeep in Poland. Minerals 2020, 10, 1113.
[CrossRef]

5. Galamay, A.R.; Bukowski, K.; Zinchuk, I.M.; Meng, F. The Temperature of Halite Crystallization in the Badenian Saline Basins, in
the Context of Paleoclimate Reconstruction of the Carpathian Area. Minerals 2021, 11, 831. [CrossRef]

6. Xu, Y.; Cao, Y.; Liu, C.; Zhang, H.; Nie, X. The History of Transgressions during the Late Paleocene-Early Eocene in the Kuqa
Depression, Tarim Basin: Constraints from C-O-S-Sr Isotopic Geochemistry. Minerals 2020, 10, 834. [CrossRef]

http://doi.org/10.3390/min10090823
http://doi.org/10.3390/min10100868
http://doi.org/10.3390/min10121113
http://doi.org/10.3390/min11080831
http://doi.org/10.3390/min10090834


Minerals 2021, 11, 1263 3 of 3

7. Lou, P.; Miao, Z.; Zheng, M.; Zhang, X.; Ruan, Z.; Xu, Q. Paleogeographic Characteristics of the Mengyejing Formation in the
Simao Basin during Its Depositional Period and Its Indication of Potash Mineralization: A Case Study of MZK-3 Well. Minerals
2021, 11, 338. [CrossRef]

8. Shen, L.; Wang, L.; Liu, C.; Zhao, Y. Sr, S, and O Isotope Compositions of Evaporites in the Lanping–Simao Basin, China. Minerals
2021, 11, 96. [CrossRef]

9. Han, W.; Ma, H.; Fang, W.; Cheng, H.; Li, Y.; Li, B.; Miao, W.; Hai, Q. U-Pb Detrital Zircon Ages and Geochemical Features of
the Jingxing Formation, (Qamdo Basin, Tibet: Implications): Inferences for the Metallogenic Model of the East Tethys Evaporite.
Minerals 2021, 11, 745. [CrossRef]

10. Hussain, S.A.; Han, F.-Q.; Ma, Z.; Hussain, A.; Mughal, M.S.; Han, J.; Alhassan, A.; Widory, D. Unraveling Sources and
Climate Conditions Prevailing during the Deposition of Neoproterozoic Evaporites Using Coupled Chemistry and Boron Isotope
Compositions (δ11B): The Example of the Salt Range, Punjab, Pakistan. Minerals 2021, 11, 161. [CrossRef]

11. Pontes, N.V.; das Chagas, D.B.; de Souza, A.C.B.; do Nascimento Junior, D.R.; da Silva Filho, W.F.; Capilla, R.; Garcia, A.J.V.;
de Araújo Nogueira Neto, J. Organic and Isotopic Geochemistry of Evaporites and Shales of the Santana Group (Araripe Basin,
Brazil): Clues on the Evolution of Depositional Systems and Global Correlation during the Lower Cretaceous. Minerals 2021,
11, 795. [CrossRef]

12. Yaremchuk, Y.; Hryniv, S.; Peryt, T.; Vovnyuk, S.; Meng, F. Controls on Associations of Clay Minerals in Phanerozoic Evaporite
Formations: An Overview. Minerals 2020, 10, 974. [CrossRef]

13. Khrushcheva, M.O.; Dutova, E.M.; Tishin, P.A.; Arkhipov, A.L.; Nikitenkov, A.N.; Chernyshov, A.I. Taloe—Sedimentation in an
Intermittent Lake (Russian Federation, Republic of Khakassia). Minerals 2021, 11, 522. [CrossRef]

http://doi.org/10.3390/min11040338
http://doi.org/10.3390/min11020096
http://doi.org/10.3390/min11070745
http://doi.org/10.3390/min11020161
http://doi.org/10.3390/min11080795
http://doi.org/10.3390/min10110974
http://doi.org/10.3390/min11050522

	References

