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ÞċċČĐþĔĆĝ 

æąđĕăċČ ďĐĎþĐĆāĎþĒĆĕăďĈČă čČĉČĄăċĆă ĜĎďĈĆē 

ČĐĉČĄăċĆć ăďĐăďĐĀăċċČāČ ĎþąĎăąþ ÉéČćċČÙ (èĆ-

ĎČĀďĈþĝ ČÿĉþďĐĚ, îò). íČ ďČďĐþĀđ ĒČĎþĊĆċĆĒăĎ, 

ďčČĎ Ć čęĉĚĔę đďĐþċČĀĉăċę ČĐĉČĄăċĆĝ ĀČĉĄ-

ďĈČāČ ĝĎđďþ ĀăĎēċăć Ć ďĎăĂċăć ĜĎę (ċĆĄċĆć 

ĈăĉĉČĀăćµÿþĐ?). îăąđĉĚĐþĐę čČ ĊĆĈĎČĒĆĐČĒČďďĆ-

ĉĆĝĊ čČĉđĕăċę ĀčăĎĀęă. íČ ĀČĉĄďĈĆĊ ĒČĎþĊĆ-

ċĆĒăĎþĊ ČĐĊăĕăċę ċČĀęă čþĉăČĐăĊčăĎþĐđĎċęă 

Ăþċċęă (ŭ
13

ï, ŭ
18

ì). 

èĉĜĕăĀęă ďĉČĀþ: 

ěčĎćąĂ ċďĈċăĂĊąĜ ÉèċĆĊċØ, ÿċĈăĎćąĂ đċčýĉą-

ĊąđĂčĘ, ĉąćčċđąďċđċĎĎąĈąą, ČýĈĂċďĂĉČĂčýďĐčĘ 

Abstract  

The stratigraphic position of the Jurassic deposits 

of the ²Loino³ natural section (Kirov region of the 

Russian Federation) was studied. According to the 

composition of foraminifera, spores and pollen, 

deposits of the Volg ian  stage of the Upper and 

Mid dle Jurassic (Lower Callovian - Bathonian ?) are 

established. Results on microphytofossils were ob -

tained for the first time. New paleotemperature 

data (ŭ
13

C, ŭ
18

O) were obtained for the Volg ian  

Foraminifera.  

Keywords:   

Loino Jurassic deposits, Volg ian  foraminifera,  

spores, pollen, microphytofoss ils, paleotemperatures  
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ɺʚʝʜʝʥʠʝ 

 

ɺ ʨʘʟʨʝʟʝ çʃʦʡʥʦè ʪʦʣʱʘ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 
ʤʦʱʥʦʩʪʴʶ ʦʢʦʣʦ 7 ʤ ʚʩʢʨʳʚʘʝʪʩʷ ʚ ʢʨʫʪʦʤ ʦʙ-
ʨʳʚʝ ʣʝʚʦʛʦ ʙʝʨʝʛʘ ʨ. ʂʘʤʳ ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʦʢ-
ʨʘʠʥʝ ʧʦʩ. ʃʦʡʥʦ (ɺʝʨʭʥʝʢʘʤʩʢʠʡ ʨʘʡʦʥ ʂʠʨʦʚʩʢʦʡ 
ʦʙʣʘʩʪʠ). ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʟʘ 
ʥʝ ʤʝʥʝʝ 200 ʤ.  

ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ, ʩ ʢʦʪʦʨʦʡ ʩʪʘʣʢʠʚʘ-
ʝʰʴʩʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʟʘ çʃʦʡ-
ʥʦè, ʩʚʷʟʘʥʘ ʩ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʪʨʫʜʥʦʜʦʩ-
ʪʫʧʥʦʩʪʴʶ (ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʛ.ʂʠʨʦʚ  ʦʢʦʣʦ 240 ʢʤ ʧʦ 
ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʝ) ʠ ʩ ʪʝʤ, ʯʪʦ ʧʦʨʦʜʳ ʚ ʥʝʤ 
ʥʝʨʘʚʥʦʤʝʨʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʦʨʛʘʥʠʯʝʩʢʠʤʠ 
ʦʩʪʘʪʢʘʤʠ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʤʘʢʨʦ- ʠ 
ʤʠʢʨʦʬʘʫʥʘ. ʉʧʦʨʳ, ʧʳʣʴʮʘ ʠ ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ  
ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦ ʚʩʝʤʫ ʨʘʟʨʝʟʫ. ʊʦʣʴʢʦ ʧʦ ʥʠʤ ʦʧ-
ʨʝʜʝʣʝʥ ʚʦʟʨʘʩʪ ʝʛʦ ʥʠʞʥʝʡ ʯʘʩʪʠ. ʀʟʫʯʝʥʠʝ ʧʘ-
ʣʝʦʪʝʤʧʝʨʘʪʫʨ ʧʦ ʨʘʢʦʚʠʥʘʤ ʬʦʨʘʤʠʥʠʬʝʨ ʩʧʦ-
ʩʦʙʩʪʚʫʝʪ ʫʩʪʘʥʦʚʣʝʥʠʶ ʫʩʣʦʚʠʡ ʦʙʨʘʟʦʚʘʥʠʷ ʶʨ-
ʩʢʠʭ ʤʦʨʩʢʠʭ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 
 

ʉʣʘʥʮʝʥʦʩʥʘʷ ʪʦʣʱʘ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʥʘʷ ʚ ʚʝʨʭʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʥʘ ʩʝʚʝʨʝ ʈʫʩ-
ʩʢʦʡ ʧʣʠʪʳ, ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʦʪʩʫʪʩʪʚʫʝʪ, ʬʘʮʠʘʣʴʥʦ 
ʟʘʤʝʱʘʷʩʴ ʪʦʥʢʦʦʪʤʫʯʝʥʥʳʤʠ ʢʘʨʙʦʥʘʪʥʳʤʠ ʛʣʠ-
ʥʘʤʠ, ʩ ʤʘʣʦʤʦʱʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʤʝʨʛʝʣʷ. ɻʣʠʥʳ 
ʠʥʦʛʜʘ ʦʙʦʛʘʱʝʥʳ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠ ʙʦʣʝʝ ʛʨʫʙʳʤ 
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 ʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ [1ï4]. ʆʪʣʦʞʝʥʠʷ ʥʠʞʥʝʡ 
ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ ʠ ʛʣʠʥʠʩʪʦ-
ʘʣʝʚʨʠʪʦʚʳʝ. ʅʘ ʙʝʨʝʛʫ ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʨʦʩʪʨʳ ʠ 
ʦʙʣʦʤʢʠ ʙʝʣʝʤʥʠʪʦʚ, ʠʟʨʝʜʢʘ ʚʩʪʨʝʯʘʶʪʩʷ ʬʨʘʛ-
ʤʝʥʪʳ ʘʤʤʦʥʠʪʦʚ (ʨʠʩʫʥʦʢ  ɸ, ɹ, ɺ). 

ʇʦ ʬʦʨʘʤʠʥʠʬʝʨʘʤ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ 
(ʩʣʦʠ 1ï5) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʪʣʦʞʝʥʠʷʤ ʩʨʝʜʥʝʚʦʣʞ-
ʩʢʦʛʦ ʧʦʜʲʷʨʫʩʘ (ʣʦʥʳ Lenticulina ponderosa ï 
Marginulina formoza ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʠ Lenticulina 
infravolgaensis ï Saracenaria pravoslavlevi Pol. ʚ 
ʩʨʝʜʥʠʭ ʩʣʦʷʭ). 

ɺ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʠ ʛʣʠʥʠʩʪʦ-ʘʣʝʚʨʠʪʦʚʳʭ 
ʨʘʟʥʦʩʪʷʭ ʦʪʤʝʯʘʶʪʩʷ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 
ʫʨʦʚʥʠ ʩ ʤʝʣʢʠʤʠ (ʧʝʨʚʳʝ ʩʤ) ʜʠʘʛʝʥʝʪʠʯʝʩʢʠʤʠ 
ʧʠʨʠʪʦʚʳʤʠ ʩʪʷʞʝʥʠʷʤʠ. ɺʙʣʠʟʠ ʦʩʥʦʚʘʥʠʷ ʨʘʟʨʝ-
ʟʘ, ʚ ʥʘʠʙʦʣʝʝ ʛʨʫʙʦʟʝʨʥʠʩʪʦʡ ʝʛʦ ʯʘʩʪʠ, ʥʘ-
ʙʣʶʜʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʛʦʨʠʟʦʥʪʦʚ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ 
çʪʚʝʨʜʦʛʦ ʜʥʘè ʚ ʚʠʜʝ ʥʝʧʨʝʨʳʚʥʳʭ ʧʣʦʪʥʳʭ ʨʳ-
ʞʝʚʘʪʦ-ʙʫʨʳʭ ʧʣʠʪ ʤʦʱʥʦʩʪʴʶ 0.05ï0.12 ʤ, ʦʛʨʘʥʠ-
ʯʝʥʥʳʭ ʩʚʝʨʭʫ ʠ ʩʥʠʟʫ ʥʝʨʦʚʥʳʤʠ ʙʫʛʨʠʩʪʳʤʠ ʧʦ-
ʚʝʨʭʥʦʩʪʷʤʠ, ʟʘʣʝʛʘʶʱʠʤʠ ʜʨʫʛ ʥʘ ʜʨʫʛʝ ʩ ʠʥʪʝʨ-
ʚʘʣʦʤ ʧʝʨʚʳʝ ʜʝʩʷʪʢʠ ʩʘʥʪʠʤʝʪʨʦʚ. ʇʣʠʪʳ ʩʣʦ-
ʞʝʥʳ ʢʨʝʧʢʠʤʠ, ʩʠʣʴʥʦ ʦʞʝʣʝʟʥʝʥʥʳʤʠ ʢʘʨʙʦʥʘʪ-
ʥʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ, ʧʨʦʥʠʟʘʥʥʳʤʠ ʤʥʦʛʦʯʠʩʣʝʥ-
ʥʳʤʠ ʢʨʫʧʥʳʤʠ ʧʠʨʠʪʠʟʠʨʦʚʘʥʥʳʤʠ ʭʦʜʘʤʠ ʠʣʦʝʜʦʚ 
(ʜʠʘʤʝʪʨ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʭʦʜʦʚ ï 1ï1.5 ʩʤ). 

ʕʪʘ ʯʘʩʪʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʟʘ (ʩʣʦʠ 6ï8) 
ʥʝ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʤʠʢʨʦʬʘʫʥʦʡ ʠ ʧʦ ʨʝʟʫʣʴʪʘ-
ʪʘʤ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ ʩʦʧʦʩʪʘʚʠʤʘ ʩ 
ʥʠʞʥʠʤ ʢʝʣʣʦʚʝʝʤ (J2cl1) ï ʙʘʪʦʤ (J2bt?). ɺʚʝʨʭʫ 
ʵʪʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ, ʩʨʝʜʠ ʙʦʣʝʝ ʪʦʥʢʦʦʪʤʫʯʝʥʥʳʭ 
ʪʝʤʥʳʭ ʨʘʟʥʦʩʪʝʡ ʛʣʠʥ ʦʪʯʝʪʣʠʚʦ ʚʳʜʝʣʷʝʪʩʷ ʩʣʦʡ 8 
ʙʦʣʝʝ ʪʝʤʥʦʡ ʦʢʨʘʩʢʠ, ʦʙʦʛʘʱʝʥʥʳʡ ʆɺ (ʉʦʨʛ ʜʦ 2.5 
%), ʩ ʟʘʤʝʪʥʦ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʪʦʥʢʦʛʦ ʠ 
ʤʝʣʢʦʛʦ ʨʘʢʦʚʠʥʥʦʛʦ ʜʝʪʨʠʪʘ. ʇʦʜʦʰʚʘ ʩʣʦʷ (ʦʢʦʣʦ 
0.1 ʤ) ʦʙʦʛʘʱʝʥʘ ʦʙʣʦʤʢʘʤʠ ʙʝʣʝʤʥʠʪʦʚʳʭ ʨʦʩʪʨʦʚ 
ʠ ʩʢʦʧʣʝʥʠʷʤʠ ʙʠʪʦʡ ʨʘʢʫʰʠ. 

 

ɽʩʪʝʩʪʚʝʥʥʳʡ ʨʘʟʨʝʟ çʃʦʡʥʦè  
(ʣʝʚʳʡ ʙʝʨʝʛ ʨ.ʂʘʤʳ) 

 

(ʆʧʠʩʘʥʠʝ ʦʙʥʘʞʝʥʠʷ ʩʚʝʨʭʫ ʚʥʠʟ): 
ʉʣʦʡ 1. ɻʣʠʥʘ ʩʝʨʘʷ ʢʘʨʙʦʥʘʪʥʘʷ ʧʣʦʪʥʘʷ 

ʤʘʩʩʠʚʥʘʷ, ʦʯʝʥʴ ʩʣʘʙʦ ʧʣʘʩʪʠʯʥʘʷ ʩ ʦʨʛʘʥʠʯʝ-
ʩʢʠʤʠ ʦʩʪʘʪʢʘʤʠ ʪʦʥʢʦʩʪʝʥʥʳʭ ʨʘʢʦʚʠʥ ʜʚʫʩʪʚʦʨʦʢ, 
ʥʝʢʨʫʧʥʳʭ ʛʘʩʪʨʦʧʦʜ, ʤʝʣʢʠʭ ʙʝʣʝʤʥʠʪʦʚ ʠ ʶʚʝ-
ʥʠʣʴʥʳʭ ʬʦʨʤ ʘʤʤʦʥʠʪʦʚ. ʀʟ ʬʦʨʘʤʠʥʠʬʝʨ ʚ ʫʢʘ-
ʟʘʥʥʦʤ ʩʣʦʝ ʥʘʤʠ ʦʧʨʝʜʝʣʝʥʳ: Haplophragmoides aff. 
volgensis Mjatl., Astacolus aff. loinoensis Dain, 
Astacolus aff. media (Furs. et Pol.), Bojarkella firma   
Bass., Bullopora sp., Citharina raricostata (Furs. et Pol.), 
C. heteroplevra (Terq.), Dentalina sp., Eoguttulina 

 
 

îĆď. áăČĉČāĆĕăďĈĆć ĎþąĎăą ČĐĉČĄăċĆć ÉéČćċČÙ (ïČďĐþĀĆĉ ï.à. éęĜĎČĀ). Þ µ ăďĐăďĐĀăċċęć ĎþąĎăą ĜĎďĈĆē ČĐĉČ-

ĄăċĆć ÉéČćċČÙ; ß µ ÿăĉăĊċĆĐ Cylindroteutis  sp. ď ÿăĕăĀċĆĈþ; à µ þĊĊČċĆĐ ď ÿăĕăĀċĆĈþ. Dorsoplanites  aff . primus  

Callomon  et Birkelund  (ČčĎăĂăĉăċĆă ê.Þ. îČāČĀþ (áæë îÞë) čČ čĎăĂďĐþĀĉăċċČĊđ ĆąČÿĎþĄăċĆĜ)). 

Fig. Geological profile of the sediments "Loino"  (Compiled  by S.V. Lyyurov ). A µ natural section of Jurassic 

sediments ²Loino³; ß µ Belemnite Cylindroteutis sp.  from the shoreline ; à µ Ammonite from the shoreline. 

Dorsoplanites aff. primus  Callomon et Birkelund (definition by M. Rogov (GIN RAS) from the presented image)) .  


