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The stable halogens (Br, Cl) and boron isotopes have 
emerged as powerful geochemical tracers for tracing the 
sources and evolution of evaporites or brines with 
understanding their fundamentals in equilibrium/dynamic 
isotopic fractionations [1-4]. Here we report a systematic 
chlorine and boron isotope study in the Badenian evaporites 
in Carpathian mountain region. All the Badenian evaporites 
show a limited δ37Cl variation from -0.2 to +0.8 ‰, but the 
δ11B display a wider range of variation in the three evaporite 
basins: Wieliczka Basin (-4.5 to +28.6 ‰), Transcarpathian 
Basin (+2.2 to +35.7 ‰) and East Slovakia Basin (+5.4 to 
+23.4 ‰), which overlap the boron isotope variations of non-
marine (-39 to 0 ‰) and marine evaporites (+8 to +39 ‰).    

Halite from three basins has bromine contents and δ37Cl 
consistent with marine origin and multiple evaporation and 
recharge cycles [3]. The stratum with lower δ11B values may 
reflect mixing of the local continental water, while that with 
the δ11B higher than +10 ‰ may preserve primary evaporites 
from buried seawater. Given that the empirical boron isotope 
fractionation factor of 0.969 between brine and salt for the 
early stages of precipitation (gypsum and halite range) and 
the δ11B of -3±5 ‰ for the input continental water [4], a 
proportion of 22 to 28% of non-marine fluids was estimated 
to have accumulated into the evaporites in Wieliczka Basin. 
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