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The work is devoted to the study of the magnetic parameters of the Bannoe Lake. The main 

aim of this investigation is to identify the presence of magnetic minerals and recognize their origin: 

cosmic, terrestrial (biogenic, volcanic etc.).  

The object of research Lake Bannoe (53°35'48.13"N 58°37'47.28"E) is located in the 

Southern Urals. The altitude of the lake is 434 m, the width is ~1.9 km, the length is ~4.2 km, and 

the basin area is 36.3 km2. The sediment section is represented by gray-blue clay with shell 

fragments, dark green to gray-green silts. According the radiocarbon dating the lake is ~12.5 

thousand years of age. 

The magnetic susceptibility (MS) was measured for all (254) samples of the core #3 using 

MFK-1A (AGICO). The obtained values of the MS were normalized by weight. Coercive 

parameters of the core were obtained the J_meter coercive spectrometer. The magnetic hysteresis 

parameters reflect the size of magnetic particles, the composition of the magnetic grains, and the 

contribution of the para-, ferro-, and superparamagnetic components of the MS. 

Measurements of magnetic susceptibility (MS), hysteresis parameters and thermomagnetic 

analysis were carried out to determine changes in magnetic mineralogy and sedimentation 

conditions. Thermomagnetic curves measured on Curie express balance, coercitive parameters on 

J-coercivity spectrometer and magnetic susceptibility on multi-function kappabridge MFK1-FA 

(AGICO). Thermomagnetic analysis is a major method for the diagnosis of ferromagnetic fraction 

composition in rocks. Differential thermomagnetic analysis (DTMA) of all (254) samples of core #3 

was carried out using a Curie express balance. Before measuring the dried sample was ground 

and weighed. Temperature dependences of induced magnetization up to 800°C at a heating rate 

of 100°C per minute in a constant magnetic field of 0.4 T were obtained. The curves of the first and 

second heating allow to evaluate possible mineralogical transformations in a sample. 

The integrated analysis of magnetic parameters made it possible to divide studied core for 

several sections with different magnetic mineralogy and magnetic properties. Based on the data 

obtained, conclusions were drawn about the nature of magnetic particles in the sediment.  

This study was funded by grant of the President of the Russian Federation for state support 

of young Russian scientists - candidates of sciences № MK-4100.2021.1.5. Part of the study was 

funded with the subsidy allocated to the KFU in context of state assignment # 671-2020-0049. 

 


