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Introduction

The unique Verkhnekamskoe salt deposit (Fig. 1) is the raw material base of the potash industry in Russia. It is located in the northern part of the 

Urals foredeep, the productive strata belong to the Kungurian Stage (273-283.5 million years ago) of the Permian System (Fig. 1). Minerals 

of salts are represented by sylvinite, carnallite, halite. For the first time in the water-insoluble residue of salts of the Verkhnekamskoe deposit, 

metal microspheres have been discovered, which are considered by the authors as cosmic dust. Geologists pay attention to particles of cosmic 

dust in connection with the prospect of carrying out correlations of global, regional and local levels for different facies and 

mineral prospecting [1, 2]. 

Methods

In paper described morphology and analysis of the chemical composition of metallic microspheres. They were selected using permanent (for dry samples) and neodymium 

(for solution) magnets from coring samples of the saltiferous sequence of the Verkhnekamskoe deposit. The magnetic fraction was analyzed in the laboratory of the Kazan 

Federal University on the field-emission scanning electron microscope Phillips XL-30 equipped with an ESEM energy dispersive spectrometer. 

Results
We examined 12 samples from a core of wells of the 
Verkhnekamskoe deposit. In the well No. 15, 26 
microspheres were found. The average diameter 
of the investigated microspheres is 25 μm, 
the range is 5-80 μm (Figure); they have a diverse 
relief surface (plaques, ledges, microcraters, 
triangular depressions, etc.). 

Discussions: Recalculation of chemical analyzes of 
microspheres showed that magnetite predominates 
i n  t h e i r  m i n e r a l  c o m p o s i t i o n .  
In addition to the described microspheres from the 
Verkhnekamskoe deposit, we detected magnetite 
m i c r o s p h e r e s  f r o m  t h e  K u n g u r i a n  
sediments of the Mechetlino section, which is 
located in the southern part of the Urals foredeep 
at a distance of 600 km from the Verkhnekamskoe 
salt deposit. The Mechetlino section is the 
candidate of the GSSP of the Kungurian Stage. 
Normal-marine sediments with a rich fauna 
without evaporation signs are common here. 

The work is performed according to the Russian Government Program of Competitive Growth of Kazan Federal University.

 

 

Figure. Metallic microspheres from the deposits of the Kungurian Stage
on the Verkhnekamskoe salt deposit  

Conclusions: The finds of microspheres in the 
Urals foredeep can be related to external cosmic 
events [3] and impact bombings in the Kungurian 
Age. It is possible to use microspheres of cosmic 
origin as an additional tool for stratigraphic 
correlation of different-facies strata. 
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