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Abstract

Recent discovery of large-scale potassium-rich brine and potassium minerals in Jiangling depression have at-
tracted much attention increasingly. Formation of potash deposits are closely related to palecenvironment. In

this paper, through the element geochemistry and salt mineral inclusions homogenization temperature analysis to
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restore the paleotemperature of Late Paleocene- Early Eocene. Shashi Formation and the lower section of Xin-
gouzui Formation in Jiangling Depression deposed a thick rock series of salt. Salts of mineral fluid inclusion body
refers to surface water (sea, Lake) under the strong evaporation, the formation of mineral salts tend to capture
the mother liquor, they preserve the various information of the lithosphere, can provide reliable quantitative data
for the study of paleotemperature and palecenvironment. The homogenization temperatures of primary fluid in-
clusions inhalite from the middle section of Xingouzui Formation of Early Eocene were measured by freezing
method. Temperature results show that the homogenization temperature range is 14.9~32.3C, the average is
23. 7C and the temperature data of each sample is not stable. This shows that the Early Eocene
paleotemperature in middle of Xingouzui Formation in Jiangling Depression was higher and relatively stable,
which belongs to the warm and dry climate. In addition, by comparing with previous research, trying to restore
the Late Paleocene-Early Eocene paleoenvironment change trend and exploring the relationship between the
trend and PETM.

Key words: geochemistry, halite, fluid inclusions, homogenization temperature, paleoenvironment,
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Fig. 1 Regional tectonic sketch map of Jiangling Depression modified after Chen et al.
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Table 1 Cretaceous-Quaternary tectonic evolution characteristics in Jiangling Depression modified after Yang et al. 2003
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SEM HV: 20.00 kV
SEM MAG: 133 SE Detector
Date(m/d#y): 11/18/10 Name: 1011-0602
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Fig. 3 ZK502 drilling core and stereoscan photograph
a. Saline rocks coarse-grain, idiomorphic, massive structure, depth 290.05 m; 'b. Cumulate crystal, depth 323.36 m: c. Crumbly anhydrite,
depth 350 m; d. Diamond glauberite; massive structure, depth 310.9 m; e. Diamond glauberite symbiosis with halite, glauberite is dark grey,
halite is light grey, depth 308.65 m; f. Light blue thenardite, massive structure, inside the yellow lines depth 273.31 m
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Fig. 4 Cumulate crystals formed at air-water interface modified after Roberts et al. 1995 Meng et al. 2011
1—A halite crystal nucleates at the surface of an evaporating brine. The cube sinks slightly as it grows but is buoyed up by surface tension
2~ 3—Additional growth continues at the outside surfaces preferentially at the comers which are still in contact with the brine

4—This process results in a crystal with a partially hollow center and an inverted pyramid shape

o

5 Shearman 1978 2011
Fig. 5 Chevron crystals formed at the bottom of theshallow saline lake modified after Shearman 1978
Meng 2011
Shearman 1978 Zhang et al. 2015
1 m Lowenstein et al.
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Fig. 6 The primary fluid inclusions in halite from ZK502 drilling
a~c. Dark and light fluid inclusion bands within a cumulate crystal, showing discrete growth planes (fluid inclusion assemblages) that formed

relatively synchronously; d. Unordered single fluid inclusion and tufted fluid inclusions; e. A single phase (liquid) fluid inclusion before cooling;

f. Fluid inclusions after cooling, artificially nucleated vapor bubble
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Table 2 Homogenization temperature date of primary fluid inclusions in halite from ZK502 drilling in Jiangling Depression
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