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Abstract

Large amounts of Cretaceous-Paleogene evaporites and subterranean brines rich in potassium, lithium, ru-

bidium, cesium, bromine, iodide and boron were formed in such rift basins in South China Block as the Jiangling
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depression, Qianjiang Depression in the Jianghan basin of Hubei and the Jitai basin in Jiangxi. Most of concen-
trations of the highly valuable elements in subterranean brines have reached industrial grade or comprehensive u-
tilization grade, indicating great resource potential. Most of these basins are not only situated in the conjunction
of the South China Block and the Neocathaysian rift system but also located in the South China granite province
and Neocathaysian rift belt. In this study, the authors conducted detailed and comprehensive investigation of re-
gional tectonic features, igneous rock geochemistry, paleoclimate record, paleogeographic characteristics in the
South China Block and global transgressive history, and carried out the study of the brine chemical analysis. On
such a basis, the authors propose that the Mesozoic-Cenozoic basins in the South China Block are the metallo-
genic province of brine resources rich in potassium, lithium, rubidium, cesium, bromine, iodide and boron, for
example, the brines in Jiangling Dpression are rich in potassium (9.91 g/L), lithium (80 mg/L), rubidium (60
mg/L), cesium (25 mg/L), bromine (200.23 mg/L), iodide (73 mg/L)and boron (900 mg/L). It is inferred
that deep materials brought by intense volcanic activities and pulsed transgressive seawater during the Creta-
ceous-Paleogene acted as the major provenance for these subterranean brines in the South China Block. The en-
richment of potassium, lithium and other elements in these brines was promoted through endogenous and exoge-
nous geological processes, i.e., the coupling of rifting tectonics, igneous activities, transgressive, and arid climate. The
model will play a positive guiding role for the potash and lithium resources exploration in South China region.

Key words: geochemistry, South China Block, Mesozoic-Cenozoic; Neocathaysian rift, evaporite, brine,

mineralization of potassium and lithium
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Table 1 Cchemical composition of basalt and granite in Mesozoic-Cenozoic basin and the periphery in South China
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Table 2 Chemical composition of potassium-rich brines
in Jiangling depression and Qaidam Basin
&
1
e B gL
334.49 377.27 352.69
K* 9.91 53.27 25.96
Na* 119.35 98.79 100.52
Ca’ 4.14 3.63 10.88
Mg?* 0.17 3.17 1.26
cl- 200.09 210.08 201.97
3 SO~ 0.83 1.39 0.37
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Table 3 Characteristic parameters of Paleocene potassium-rich

brines in Jiangling Depression

| 1980
nNa nCl 0.60 0.82
Brx 10° Cl 1.00 3.55 B B
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SO, X 102 Cl 0.41 10.78 Mg
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RbXx 10° CI 0.30 0.01 4.3
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Lix10° Cl 0.4 0.01
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Table 4 Chemical composition of typical brines in Qianjiang Formation of Qianjiang depression after Ma et al. 2015

14 192 6-17 7-7
oB gL
K* 5.93 3.59 1.48 0.212
Ca?' 4.09 0.00053 0.9 0.117
Na' 120.43 126.33 83.6 39.7
cl- 198 193 168 78
- 0.79 7.24 2.254 8.15
oB 107°
Mg?* 450 0.1 336 57.4
CO%~ <0.15 <0.15 <0.15 <0.15
HCO;4 360 750 272 2200
Li' 113.5 87.7 15.3 8.59
B 405.2 195 240 35.5
Br 506.4 455.4 10 31.4
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1 2
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1—Halite; 2—Potash salt: 3—Sandy conglomerates; 4—Siltstones; 5—Basalts; 6—Deep cycle brine (originating from

brine-minerals reaction); 7—Upwelling formation water derived by magma; 8—Magmatic differentiation hydrothermal fluids;

9—Surface salt springs (derived from discharge of the deep cycle water and formation water); 10—Alluvial deposits
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