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A b s t r a c t  

Our goal was to investigate rockmagnetic properties of two lithofacies of Silurian gas-

bearing shales from Northern Poland: Pelplin Formation and Jantar Member which both rep-

resent a potential source of unconventional hydrocarbons. The studied rocks are character-

ized by similar burial evolution, but different amounts of organic matter (Jantar – up to 7 

percent, while in Pelplin not exceed 1.5 percent). Moreover, in the Pelplin Formation 

spherical calcareous concretions were examined. The differences in magnetic minerals 

composition, if any occur, may help better understand the determinants, which control water 

chemistry at the bottom of sedimentary basin and thus the preservation of organic matter.  

Therefore, low temperature measurements of SIRM in the 10–300 K range were per-

formed, in order to recognize nano-particles, which are not detectible in basic rockmagnetic 

studies. We detected presence of magnetite (Fig. 1), MD and SP, what we attribute most 

probably with detrital and chemical origin (illitization or organic maturation), respectively. 

However, the most interesting observation is the occurrence of hematite in the Pelplin For-

mation (with lower amount of organic matter) and its absence in organic-rich Jantar Mem-

ber (Fig. 1). We propose that hematite (mostly SD grains) in mudstones and carbonate 

concretions, was formed as a product of magnetite reaction in oxic conditions (with prob-

able activity of oxidizing bacteria). This hypothesis is in line with the precipitation of cal-

careous concretions from Pelplin Formation in oxic conditions at the bottom of the 

sedimentary basin. Moreover, this is also consistent with lower values of organic matter and 

the presence of hematite. Furthermore, an occurrence of hematite in mudstones and concre-

tions in the Peplin Formation suggests that during sedimentation of clastic material as well 

as compaction and cementation of concretions, stable oxic conditions were present at the 

bottom, allowing preservation of this mineral. 

As a main conclusion, we suggest correlation between hematite content and organic 

matter in sedimentary rocks, what may be a useful factor in understanding the preservation  

 

mailto:dniezabitowska@igf.edu.pl


D. NIEZABITOWSKA  et al. 

 

114 

 

Fig. 1. Results of MPMS measurements of remanence in low temperature range (10–300 K) 

for selected samples from Pelplin Formation and Jantar Member. Note, typical for magnet-

ite, the Vervey transition in all samples and characteristic for hematite – the Morin transi-

tion, which occurs only in Pelplin Formation. Abbreviations: Zero Field Cooled (ZFC), 

Field Cooled (FC), Room Temperature SIRM, the ‘other’ curves are results of the RT-

SIRM, which was performed in small (+5 µT) induced magnetic field.  

 

of organic matter in shales. However, further investigation is necessary to fully recognize 

this complex problem.  
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