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Abstract  

The results of complex geochemical and coal-

petrographic studies of the organic matter of clays 

and oil shales of the middle substage of the 

Volgian (Tithonian) stage in the Izhma shale -

bearing region of the Timan -Pechora basin are 

presented. The studied section of the Volgian 

deposits on the A iyuva river is represented by 

alternating layers of oil shales, clays and single 

interlayers of clayey limestones. The deposits 

under consideration are characterized by an uneven 

distribution of organic matter across the section. 

The minimum content of org anic carbon (C org) is 

found in clayey limestone (less than 1%) and clays 

(2.2%), while the maximum content is found in oil 

shale (34%). Oil shales and clays contain immature 

mixed marine and terrigenous  organic matter 

(types II and II -III kerogens), which has a high 

hydrocarbon potential (T max µ 407-410ÎC, HI µ 519-

600 mg of HC/g  TOC). Organic matter is mainly 

represented by bituminite, there are inclusions of 

sporinite, alginite, vitrinite and inertinite. The 

distribution of n-alkanes and isoprenoids in th e 

saturated fraction of bitumen also indicates the 

predominance of marine  organic matter with a 

small contribution of the terrigenous  component. 

The Volgian deposits with a high initial oil 

generation potential were formed in relatively 

shallow marine conditions with low 

hydrodynamics.  

Keywords:   

Jurassic deposits, oil shales, organic matter, 

kerogen type, hydrocarbon potential, bitumen  

 

¶ 

 
ɺ ʧʨʝʜʝʣʘʭ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ 

ʚʦʣʞʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʧʦʟʜʥʝʶʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʚʢʣʶ-
ʯʘʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʣʘʩʪʦʚ ʛʦʨʶʯʠʭ ʩʣʘʥ-
ʮʝʚ. ʅʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʳʜʝʣʷʪʁʩʷ ʪʨʠ ʩʣʘʥʮʝ-
ʥʦʩʥʳʭ ʨʘʡʦʥʘ ï ʉʳʩʦʣʴʩʢʠʡ, ʗʨʝʥʛʩʢʠʡ ʠ ʀʞʝʤ-
ʩʢʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʠʟʫ-
ʯʝʥʥʦʩʪʠ ʧʦ ʩʪʨʦʝʥʠʶ ʠ ʚʝʱʝʩʪʚʝʥʥʦʤʫ ʩʦʩʪʘʚʫ 
ʦʪʣʦʞʝʥʠʡ, ʚʢʣʶʯʘʷ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 
ʛʦʨʶʯʠʭ ʩʣʘʥʮʝʚ [1, 2]. ʅʘʠʤʝʥʝʝ ʠʩʩʣʝʜʦʚʘʥʥʳʤʠ 
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ʦʩʪʘʶʪʩʷ ʩʪʨʦʝʥʠʝ ʨʘʟʨʝʟʦʚ ʠ ʫʩʣʦʚʠʷ ʦʩʘʜʢʦʥʘʢʦ-
ʧʣʝʥʠʷ ʛʦʨʶʯʠʭ ʩʣʘʥʮʝʚ ʀʞʝʤʩʢʦʛʦ ʨʘʡʦʥʘ. ʅʘʤʠ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʧʦ ʦʨʛʘʥʠʯʝʩʢʦʡ ʛʝʦʭʠ-
ʤʠʠ ʚʝʨʭʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ɸʡʶʚʠʥʩʢʦʛʦ ʤʝʩʪʦ-
ʨʦʞʜʝʥʠʷ ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ. 

ʉʣʘʥʮʝʥʦʩʥʳʝ ʦʪʣʦʞʝʥʠʷ ɸʡʶʚʠʥʩʢʦʛʦ ʤʝ-
ʩʪʦʨʦʞʜʝʥʠʷ (ʨʠʩ. 1.) ʠʟʫʯʘʣʠʩʴ ʅ. ʅ. ɻʘʚʨʠʣʦʚʳʤ , 
ʀ. ɻ. ɼʦʙʨʳʥʠʥʳʤ , ʇ. ʄ. ʂʣʝʚʝʥʩʢʠʤ , ɹ. ʂ. ʃʠʭʘʨʝ-
ʚʳʤ  ʠ ʤʥʦʛʠʤʠ ʜʨʫʛʠʤʠ. ʄʘʪʝʨʠʘʣʳ ʧʦ ʀʞʝʤʩʢʦʤʫ 
ʩʣʘʥʮʝʥʦʩʥʦʤʫ ʨʘʡʦʥʫ ʧʨʝʜʩʪʘʚʣʝʥʳ ɸ. ʄ. ʇʘʚʣʦ-
ʚʳʤ ʚ ʦʙʦʙʱʘʶʱʝʡ ʢʦʣʣʝʢʪʠʚʥʦʡ ʤʦʥʦʛʨʘʬʠʠ ʧʦ 
ʛʦʨʶʯʠʤ ʩʣʘʥʮʘʤ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩ-
ʪʠ ʈʦʩʩʠʠ [1]. ʅʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ, 

ʪʘʢʞʝ ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ, ʩʨʝʜʥʝʚʦʣʞʩʢʠʡ 
(ʩʨʝʜʥʝʪʠʪʦʥʩʢʠʡ) ʚʦʟʨʘʩʪ ʛʦʨʶʯʠʭ ʩʣʘʥʮʝʚ, ʩʨʝʜʠ 
ʥʠʭ ʚʳʜʝʣʝʥʳ ʯʝʪʳʨʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʣʘʩʪʘ (ʚ ʦʪ-
ʣʠʯʠʝ ʦʪ ʪʨʝʭ ʧʣʘʩʪʦʚ ʚ ʨʘʟʨʝʟʘʭ ʇʨʠʪʠʤʘʥʴʷ), ʦʧ-
ʨʝʜʝʣʝʥʳ ʠʭ ʢʘʯʝʩʪʚʝʥʥʘʷ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʦʜʩʯʠʪʘʥʳ ʟʘʧʘʩʳ. ʆʩʥʦʚʳʚʘʷʩʴ 
ʥʘ ʩʦʩʪʘʚʝ ʧʦʨʦʜ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ, ʭʘʨʘʢ-
ʪʝʨʝ ʩʪʨʦʝʥʠʷ ʨʘʟʨʝʟʦʚ ʚʝʨʭʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 
ʇʨʠʪʠʤʘʥʴʷ, ʉ. ɺ. ʃʳʶʨʦʚʳʤ ʧʨʝʜʣʦʞʝʥʘ ʚʝʨʩʠʷ 
ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ ʛʦʨʶʯʠʭ ʩʣʘʥʮʝʚ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʥʝʛʣʫʙʦʢʦʚʦʜʥʳʭ ʚʦʜʦʝʤʘʭ [2]. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷ-
ʪʠʣʝʪʠʷ ʚʝʨʭʥʝʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ɸʡʶʚʠʥʩʢʦʛʦ ʤʝ-
ʩʪʦʨʦʞʜʝʥʠʷ ʥʘ ʨ. ɸʡʶʚʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʭʘʨʘʢʪʝ-
ʨʠʟʦʚʘʥʳ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʦʩʪʘʪʢʘʤʠ [4]. ɺʦʧʨʦʩʳ 
ʛʝʦʭʠʤʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ (ʆɺ) ʛʦʨʶʯʠʭ 
ʩʣʘʥʮʝʚ, ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʝʨʦʛʝʥʘ ʠ ʦʩʦʙʝʥʥʦ-
ʩʪʝʡ ʝʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 
ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚ ʨʘʙʦʪʘʭ ɼ. ɸ. ɹʫʰʥʝʚʘ ʩ ʩʦʘʚ-
ʪʦʨʘʤʠ [5, 6]. 

ʆʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʚʦʣʞʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 
ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʤʘʣʦʧʨʝʦʙʨʘʟʦ-
ʚʘʥʥʳʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʥʘʯʘʣʴʥʦʛʦ 
ʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʝʬʪʝʤʘʪʝʨʠʥʩʢʠʭ ʪʦʣʱ. 
ʆʩʦʙʝʥʥʦʩʪʠ ʩʦʩʪʘʚʘ, ʩʦʜʝʨʞʘʥʠʝ ʠ ʪʠʧ ʆɺ ʧʦʟʚʦ-
ʣʷʶʪ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʥʝʬʪʝʛʘʟʦʤʘʪʝʨʠʥʩʢʠʝ ʩʚʦʡ-
ʩʪʚʘ ʚʝʨʭʥʝʁ ʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʚ ʧʨʝʜʝʣʘʭ 
ʙʦʣʝʝ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʛʦ 
ʰʝʣʴʬʘ ʷʚʣʣ̫ʠʩʴ ʛʝʥʝʨʘʪʦʨʘʤʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ [7ï
9]. ɼʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʦʙʝ̡ʤ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʘʨʝʥʮʝ-
ʚʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʩʚʠʜʝʪʝʣɹʩʪʚʫʝʪ ʦ ʩʨʝʜʥʝʤ ʠ 
ʚʳʩʦʢʦʤ ʥʘʯʘʣʴʥʦʤ ʫʛʣʝʚʦʜʦʨʦʜʥʦʤ ʧʦʪʝʥʮʠʘʣʝ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʝʨʭʥʝʁ ʨʩʢʠʭ ʦʪʣʦʞʝ-
ʥʠʡ ʛʝʥʝʨʠʨʦʚʘʪʴ ʞʠʜʢʠʝ ʫʛʣʝʚʦ-
ʜʦʨʦʜʳ ʚ ʥʘʠʙʦʣʝʝ ʧʦʛʨʫʞʝʥʥʳʭ ʯʘʩ-
ʪʷʭ ʖʞʥʦ-ɹʘʨʝʥʮʝʚʩʢʦʡ ʚʧʘʜʠʥʳ [7]. 

ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʤʘʣʦʧʨʝʦʙʨʘʟʦʚʘʥʥʦʛʦ ʆɺ ʚʝʨʭʥʝ-
ʶʨʩʢʠʭ ʧʦʨʦʜ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʳʷʚʣʝ-
ʥʠʶ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʘʭʦʨʦʥʝʥʠʷ ʠ 
ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ ʠʩʭʦʜʥʦʛʦ ʆɺ, 
ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʵʚʦʣʶ-
ʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʆɺ ʧʨʠ ʧʦʩʣʝ-
ʜʫʶʱʝʡ ʢʘʪʘʛʝʥʝʪʠʯʝʩʢʦʡ ʪʨʘʥʩ-
ʬʦʨʤʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʠ ʠʟʫʯʝʥʠʷ 
ʧʦʟʚʦʣʷʪ ʦʮʝʥʠʪʴ ʛʝʥʝʨʘʮʠʦʥʥʳʝ 
ʩʚʦʡʩʪʚʘ ʆɺ ʧʦʪʝʥʮʠʘʣʴʥʦ ʥʝʬʪʝʛʘ-
ʟʦʤʘʪʝʨʠʥʩʢʠʭ ʪʦʣʱ ʊʠʤʘʥʦ-ʇʝʯʦʨ-
ʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʜʝʪʘʣʴʥʳʝ ʣʠ-
ʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫʛʣʝ-
ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʝ ʠ ʧʠʨʦʣʠʪʠʯʝʩʢʦʝ 
ʠʟʫʯʝʥʠʝ ʪʠʧʘ ʆɺ ʠ ʝʛʦ ʛʝʥʝʨʘʮʠʦʥ-
ʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʊʘʢʞʝ ʙʳʣʠ ʧʨʦ-
ʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠ ʦʙʦʙɦ ʝʥʳ ʚʩʝ 
ʠʤʝʶɦʠʝʩʷ ʤʘʪʝʨʠʘʣʳ ʧʦ ʜʘʥʥʦʤʫ 
ʨʘʟʨʝʟʫ ʚʦʣʞʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. 

 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ 
 

ʂʘʤʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʆɺ ʦʪʦʙʨʘʥ ʠʟ ʪʨʝʭ ʨʘʟ-
ʨʝʟʦʚ, ʚʢʣʶʯʘʷ ʩʘʤʳʡ ʧʨʝʜʩʪʘ-
ʚʠʪʝʣʴʥʳʡ ʥʘ ʨ. ɸʡʶʚʘ (ʧʨʘʚʳʡ ʧʨʠ-

ʪʦʢ ʨ. ʀʞʤʘ). ʉʪʨʦʝʥʠʝ ʚʝʨʭʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 
ɸʡʶʚʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʜʘʝʪʩʷ ʧʦ ʥʘʠʙʦʣʝʝ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʨʘʟʨʝʟʫ ʚ ʦʙʥ. ˉ 31 (ʥʫʤʝʨʘʮʠʷ 
ʧʦ ʇ. ʄ. ʂʣʝʚʝʥʩʢʦʤʫ), ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʥʘ ʣʝʚʦʤ 
ʙʝʨʝʛʫ ʨ. ɸʡʶʚʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 3.5 ʢʤ ʦʪ ʜ. ʂʝʨʢʠ 
ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ. ɺʳʩʦʪʘ ʙʝʨʝʛʘ ʟʜʝʩʴ ʜʦʩʪʠʛʘʝʪ 
15 ʤ. ʂʦʨʝʥʥʳʝ ʚʳʭʦʜʳ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʥʘ ʨʘʩ-
ʩʪʦʷʥʠʠ ʧʝʨʚʳʭ ʩʦʪʝʥ ʤʝʪʨʦʚ. ɺʳʭʦʜʳ ʚʳʩʪʫʧʘʶʪ 
ʥʝʙʦʣʴʰʠʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʥʘ ʢʨʫʪʦʤ ʩʢʣʦʥʝ ʦʪ ʫʨʝʟʘ 
ʚʦʜʳ ʜʦ ʙʨʦʚʢʠ. ʉʣʦʠ ʟʘʣʝʛʘʶʪ ʧʦʯʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ. 
ʖʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʨʘʩʯʣʝʥʝʥʳ ʥʘʤʠ ʥʘ 11 ʧʘʯʝʢ 
(ʨʠʩ. 2). ɼʘʣʝʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʩʥʠʟʫ ʚʚʝʨʭ ʧʦ 
ʨʘʟʨʝʟʫ:  

ʇʘʯʢʘ 1. ʉʤʝʰʘʥʥʘʷ ʠʟʚʝʩʪʢʦʚʦ-ʛʣʘʫʢʦʥʠʪʦ-
ʚʦ-ʛʣʠʥʠʩʪʦ-ʧʝʩʯʘʥʘʷ ʧʦʨʦʜʘ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʦʛʦ ʮʚʝ-
ʪʘ ʩ ʣʠʥʟʘʤʠ ʧʠʨʠʪʘ ʠ ʚʢʣʶʯʝʥʠʷʤʠ ʨʝʜʢʦʛʦ ʛʨʘʚʠʷ ʠ 
ʤʝʣʢʠʭ ʛʘʣʝʢ. ɺʩʪʨʝʯʝʥʳ ʦʩʪʘʪʢʠ ʜʚʫʩʪʚʦʨʦʢ, ʘʤʤʦʥʠ-
ʪʦʚ ʠ ʙʝʣʝʤʥʠʪʦʚ. ʅʘʙʣʶʜʘʶʪʩʷ ʧʩʝʚʜʦʤʦʨʬʦʟʳ ʧʠ- 

 
 

îĆď. 1. áăČĉČāĆĕăďĈþĝ ĈþĎĐþ ĎþćČċþ ĆďďĉăĂČĀþċĆć (čČ [3]).  

Fig.  1. Geological map of the study area (according to [3]).  


