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SUMMARY 

There were analyzed some aspects of using spectrometric method for exploration Kornyn 
type of granite rocks. Made three series (grey & red Kornyn types, biotite grain) of measuring 
to detect differences in samples' radioactive properties and compare them. Kornyn granite 
type is thought to be interesting and perspective object for investigation because it is related 
to not well-known fragment of Ukrainian Shield's territory and is variously shown in 
geophysical shields.  
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Introduction 
 
Some aspects of Kornyn granite properties are still unknown. There were not so numerous explorative 
works on this granite massif’s territory, but it is very interesting object which represents different 
textures, structures, chemical and mineralogical composition of rocks. Its unique feature is existence 
of two granite types having contrast petrographic and geophysical properties (density, magnetic 
susceptibility, - and -radioactivity, etc.). They still need some further studies because available data 
are sometimes contradictory and questionable. 
 
Research objective – to define specific activity of radioactive isotopes in grey and red types of 
Kornyn granites using spectrometric method. Additionally – to define it in fragments of biotite grain 
found in grey granites. 
 
Method 
 
This work includes several steps of geological, mineralogical and geophysical exploration. Previous 
results include: 
 

1) summary of literarily sources’ information; 
2) determination of magnetic susceptibility, density, -/-activity values. 

 
Currently used technical application: spectrometer, kappameter Kappabridge KIY 201, radiometer 
UMF-2000, weights ‘Rotex’ (resolution 1g) and Radwag WPS 360/C/2 (resolution 0,001g). 
 
Step-2 results are represented in table form: 
 
Table 1 Geophysical properties of grey (K5) and red (K1) types of Kornyn granites 
 

Sample 
Density, 

g/sm3 

Magnetic susceptibility, 10-3 
SI 

-radioactivity, 
Bq/l 

-radioactivity, 
Bq/l 

K1 2,712 2,515 1356,295 2346,951 

K5 2,736 0,359 506,740 2440,665 

 
So we see mainly contrast magnetic and -radioactive properties caused by samples’ different 
composition (quantity of magnetite/titan, uranium and thorium). Difference in density is caused by 
changing amounts and densities of feldspars and dark-colored minerals. Data from scientific sources 
show a bit different values, especially for magnetic susceptibility (0,7-1,510-3 SI against 2,510-3 SI) 
what means variability of physical properties from one part of granite massive to another. 
 
There were also provided fieldworks with measuring magnetic susceptibility and -activity of granites 
in Kornyn mines, complete two maps using ‘Surfer’ (Figure 1). 
 
Using spectrometric method, we got three spectrums of -rays created during radioactive decays. 
Results are shown in Table 2. Methodological instructions are described in (Determination of activity 
of natural radionuclides in environmental objects, 1992). 
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Figure 1 -activity (01.04.2021, left) and magnetic susceptibility (12-16.06.2021, right) maps. Places 

of measuring depicted by cross (+). 
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Table 2 Specific radioactivity of investigated samples 
 

Sample ГК Grey granite Biotite grain Red granite 

Mass 1030 946 1033 718 

Specific 
radioactivity, 

Bq/kg 

U 

Pb-214 53 - 78 12 

Pb-214 53 27 76 10 

Pb-214 53 29 175 9 

Th 

Th-232 67 99 - - 

Ac-228 67 103 - - 

Tl-208 67 92 194 60 

К К-40 1480 611 - - 

 
Moreover, there were found radioactive isotopes with low energy (77 keV and 91 keV) of -rays – 
related to uranium-235 decay chain.  
 
Conclusions 
 
As a result, we see large differences in sample’s radioactivity. Biotite grain’s material concentrates 
much more products of uranium-238 decay chain while grey granites have much amount of thorium-
232-chain nuclides. Red granites were investigated in less amount of material what influenced final 
results. This type of Kornyn granite needs much more investigation work and finding relations 
between spectrometric results and data of -/-activity which were got before. 
 
So we got new information about radioactive characteristics of Kornyn granite types. Next step in this 
complex investigation includes using of other geophysics methods for restoring full panorama of these 
granites’ features. 
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