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Magnetic susceptibility (MS) is a parameter which reflects changes in mineralogical composition of sedimentary rock. 
The changes in MS signal are controlled by variations in ferromagnetic minerals such as magnetite, paramagnetic fraction 
encompassing less magnetic phases mainly clay minerals, iron carbonates, pyrite, and diamagnetic portion (quartz, calcite). 
Paramagnetic minerals are generally of lower importance in regard to MS, but the overall signal coming from those minerals 
may prevail in the measured MS values [1].  

Core rock shale samples from Upper Ordovician, Lower Silurian Llandovery and Wenlock section from a well located 
in western Lithuania were analysed. These greenish-grey and black, organic and graptolite-rich, locally calcareous shales and 
claystones were deposited in marine deep shelf environment in the eastern part of the Baltic sedimentary basin placed on the 
western margin of the East European Craton. Rock magnetic susceptibility, geochemical (X-Ray Fluorescence - XRF) and 
mineralogical (X-Ray Diffraction - XRD) investigations were carried out on whole rock samples with the aim to recognize 
depositional paleoenvironment of shaley horizons. 

Bulk mineralogy investigation (XRD) performed on the selected samples showed very similar mineralogical 
composition in all of the samples; the dominant phases were quartz, clay minerals, feldspars, carbonates and iron sulphide. 
Clay minerals+mica constitute the largest group (34-59 %) among silicates which content ranges from 68 to 91 %. Feldspars 
contribution was minor up to 5 %. The carbonate portion was amounted from 4 to almost 30 % in Wenlock section. Pyrite 
occurs in all of the samples, but with varying content from < 1 to over 13%.  

The MS values in the studied section range widely (ĸ 39 - 559 µSI), but the most stable MS values and of lowest 
amplitudes of fluctuation were observed in the Llandovery Telychian section. In this interval MS curve imitates well the 
gamma-ray log suggesting that MS signal primarily comes from phyllosilicate minerals such as illite and chlorite, which are 
the most abundant clay minerals according to XRD analysis. General long-term slightly decreasing trend of MS upward this 
section that coincides with progressively increasing trend of grain size and higher rates of carbonate fraction is interpreted as 
shallowing-upward trend. Here, MS values reflect growing dilution of terrigenous material by carbonate portion. A sharp shift 
toward very high MS values (change reaches ĸ 355 µSI) near the Llandovery-Wenlock boundary seems to be controlled by 
fluxes of detrital material during enhanced falling sea-level. Higher values of calculated excess (authigenic/diagenetic) Fe-
fraction [2] and determined Degree of Pyritization [3, 4] corresponding in some intervals with elevated MS values suggests 
that MS signal is supported by presence of minerals such as ferrous dolomite or ankerite and pyrite, which were also identified 
in different quantities by XRD. 

The results imply that origin of magnetic minerals controlling variations in MS signal is linked to detrital input and 
authigenic/diagenetic mineral phases. MS measurements complemented by geochemical proxies may serve as a record of 
change in ancient sea-level fluctuation and provide valuable information on mineralogical phase which in turn gives clues on 
sediment depositional paleoenvironment.  
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