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TABLE 1

Distribution of tremors in the five main geological units of the USBC during the period 1977-2016

Geological units Number of tremors Total energy (J) Average energy (J)
Bytom trough 28532 6.22×1010 2.32×106

Main anticline 16985 3.42×1010 2.02×106

Main trough 7980 1.55×109 1.95×106

Jejkowice trough 6134 9.75×109 1.59×106

Kazimierz trough 3015 3.82×109 1.27×106

Table 1 and Fig. 3 show that the most seismically active area in the 1977-2016 period was 
Bytom trough, and the second-highest number of high-energy events was recorded in the main 
anticline. Seismic activity started in the main trough in the 1980s, with only a few tremors (13%) 
but with high average energy. The Jejkowice and Kazimierz troughs had the least number of 
tremors in the USCB: 10% and 5%, respectively.

Fig. 3. Distribution of seismic tremors in the five main geological units in the USBC 
during the period 1977-2016

4. Case study areas

4.1. Calculation of the regional stress tensor

Changes in the properties of the Carboniferous rock mass, tectonic stress distribution and 
seismic tremors are important factors in the occurrence of multiple natural hazards. Such hazards 
include caving hazards, rockbursts (Bukowska, 2012), gas influx, water in rush (Bukowski & 
Augustyniak, 2013; Bukowski 2015) and seismic hazards (Kabiesz, 2016). The tectonic behavior 


























