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ÞċċČĐþĔĆĝ 

à ďĐþĐĚă čĎăĂďĐþĀĉăċę ĎăąđĉĚĐþĐę ĆďďĉăĂČĀþċĆć, 

čČąĀČĉĆĀĖĆă ĀċăďĐĆ ĀĈĉþĂ Ā ĎăĖăċĆă ċþĆÿČĉăă 

ĂĆďĈđďďĆČċċęē čĎČÿĉăĊ ĎþďĕĉăċăċĆĝ ďĆĉđĎþ, čČ-

ĉČĄăċĆĝ ĎăāĆČċþĉĚċęē āĎþċĆĔ ČĎĂČĀĆĈ-ďĆĉđĎ, 

ĉĉþċĂČĀăĎĆ-ĀăċĉČĈ, ĉđĂĉČĀ-čĎĄĆĂČĉ, čČĈþąþĀĖĆă 

ċăČÿēČĂĆĊČďĐĚ čăĎăďĊČĐĎþ Ć đĐČĕċăċĆĝ ďđėăďĐ-

ĀđĜėĆē ďĐĎþĐĆāĎþĒĆĕăďĈĆē ďēăĊ ĆďďĉăĂđăĊČć 

ĐăĎĎĆĐČĎĆĆ. íĎĆĀăĂăċþ ďēăĊþ ĈČĎĎăĉĝĔĆĆ ĀăĎē-

ċăČĎĂČĀĆĈďĈĆē Ć ďĆĉđĎĆćďĈĆē ĐČĉė, ĎþąÿđĎăċ-

ċęē ďĈĀþĄĆċþĊĆ ċþ ĐăĎĎĆĐČĎĆĆ ďăĀăĎČ-ĀČďĐČĕ-

ċČāČ ďđÿĎăāĆČċþ àČďĐČĕċČ-ãĀĎČčăćďĈČć čĉþĐ-

ĒČĎĊę (ðĆĊþċČ-íăĕČĎďĈþĝ ČÿĉþďĐĚ) Ć ČĂċČĀČąĎþ-

ďĐċęē ČĐĉČĄăċĆć ąþčþĂċČđĎþĉĚďĈČāČ ďđÿĎăāĆČċþ. 

èČĎĎăĉĝĔĆĝ ĀČąĎþďĐċęē Ć ĒþĔĆþĉĚċęē ĈČĊčĉăĈ-

ďČĀ ĆďĈČčþăĊČć ĊČĎďĈČć Ēþđċę, þ ĐþĈĄă Ăþċċęă 

čČ ĆąČĐČčċČĊđ ďČďĐþĀđ đāĉăĎČĂþ Ā ĈþĎÿČċþĐþē čČ-

ąĀČĉĆĉĆ ďĂăĉþĐĚ ąþĈĉĜĕăċĆă Č čăĎăĎęĀþē Ā ČďþĂ-

ĈČċþĈČčĉăċĆĆ ċþ ĎđÿăĄă ĉĉþċĂČĀăĎĆ  Ć ĀăċĉČĈþ 

Ć Ā ĈČċĔă ĉđĂĉČĀþ. 

èĉĜĕăĀęă ďĉČĀþ: 

ċčāċÿąć, ĎąĈĐč, þčýĒąċČċāĘ, ćċĊċāċĊďĘ, Ďďčý-

ďąĀčýđąĔĂĎćýĜ ĎĒĂĉý, ĈĈýĊāċÿĂčą, ÿĂĊĈċć, ĈĐā-

Ĉċÿ, ąĄċďċČĘ ĐĀĈĂčċāý, îĂÿĂčċĐčýĈęĎćąĆ čĂĀąċĊ 

Abstract  

The paper presents the results of studies which 

contribute to solving the most controversial pro b-

lems of the Silurian disintegration, the po sition of 

the regional boundaries of the Ordovi cian-Silurian, 

Llandovery -Wenlock, Ludlow -Pri -doli, which 

showed the need to review and clarify the existing 

stratigraphic scheme s of the study area. The corr e-

lation diagram of the Up per Ordovician and Silur i-

an strata drilled by wells in the northeastern su b-

region of the East European platform (Timan -

Pechora region) and coeval deposits of the West 

Urals subregion is given. The corr elation of age 

and facies com plexes of fossil marine fauna, as 

well as data on the isotopic composition of carbon 

in carbonates, allowed us to conclude that there 

were interrup tions in sedimentation at the turn of  

Llandove -ry and Wenlock and at the end of Lud -

low.  

Keywords:   

Ordovician, Silurian, brachiopods, conodonts, strat -

igraphic schemes, Llandovery, Wenlock, Ludlow, 

carbon isotopes, North Urals region  

 

¶ 

 
ɺʚʝʜʝʥʠʝ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʨʘʩʯʣʝʥʝʥʠʷ ʦʪʣʦ-
ʞʝʥʠʡ ʚʝʨʭʥʝʛʦ ʦʨʜʦʚʠʢʘ ʠ ʩʠʣʫʨʘ ʝʚʨʦʧʝʡʩʢʦʛʦ 
ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʧʨʠʥʷʪʳ ʜʚʝ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ 
ʩʭʝʤʳ: ʜʣʷ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʩʫʙʨʝʛʠʦʥʘ ɺʦʩ-
ʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤʳ [1] ʠ ʟʘʧʘʜʥʦʫʨʘʣʴ-
ʩʢʦʛʦ ʩʫʙʨʝʛʠʦʥʘ [2]. ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʠʛʥʫʪʫʶ ʜʝ-
ʪʘʣʴʥʦʩʪʴ ʵʪʠʭ ʩʭʝʤ, ʦʩʪʘʣʠʩʴ ʧʨʦʙʣʝʤʳ, ʜʣʷ ʨʝ-
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ʰʝʥʠʷ ʢʦʪʦʨʳʭ ʪʨʝʙʦʚʘʣʦʩʴ ʧʨʦʜʦʣʞʝʥʠʝ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʧʦʛʨʘʥʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʨʜʦʚʠʢʘ ʠ ʩʠʣʫʨʘ, 
ʣʣʘʥʜʦʚʝʨʠ ʠ ʚʝʥʣʦʢʘ, ʚʝʥʣʦʢʘ ʠ ʣʫʜʣʦʚʘ, ʣʫʜʣʦʚʘ 
ʠ ʧʨʞʠʜʦʣʘ ʚ ʮʝʣʷʭ çʙʦʣʝʝ ʪʦʯʥʦʡ ʦʪʨʘʙʦʪʢʠ ʢʨʠ-
ʪʝʨʠʝʚ ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʠʭ ʛʨʘʥʠʮè [2, ʩ. 61]. ʉʪʘʪʴʷ 
ʷʚʣʷʝʪʩʷ ʩʚʦʜʢʦʡ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʠ ʥʦʚʳʭ 
ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʨʝʟʦʚ ʠ ʩʢʚʘ-
ʞʠʥ, ʢʦʪʦʨʳʝ ʟʜʝʩʴ ʩʚʝʜʝʥʳ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 
ʦʙʥʦʚʣʸʥʥʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʭʝʤʳ. 

ɿʘ ʚʨʝʤʷ, ʧʨʦʰʝʜʰʝʝ ʩ ʤʦʤʝʥʪʘ ʧʨʠʥʷʪʠʷ 
ʵʪʠʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʩʭʝʤ, ʧʨʦʚʝ-
ʜʝʥʦ ʥʦʚʦʝ ʠʟʫʯʝʥʠʝ ʨʘʟʨʝʟʦʚ ʥʘ ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ 
ʇʨʠʧʦʣʷʨʥʦʛʦ ʋʨʘʣʘ, ʛʨʷʜʘʭ ʏʝʨʥʦʚʘ ʠ ʏʝʨʥʳʰʝʚʘ. 
ɺʥʦʚʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʨʘʟʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʧʘʣʝʦʥʪʦʣʦʛʠʯʝ-
ʩʢʦʛʦ, ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʦʛʦ, ʩʦʙʪrʠʡʥʦʛʦ ʠ ʭʝʤʦ-
ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ, ʧʦʟʚʦʣʠʣʠ ʧʝʨʝʩʤʦʪʨʝʪʴ ʥʝʢʦ-
ʪʦʨʳʝ ʩʣʦʞʠʚʰʠʝʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʪʨʦʝʥʠʠ ʨʘʟ-
ʨʝʟʘ ʚʝʨʭʥʝʛʦ ʦʨʜʦʚʠʢʘ ʠ ʩʠʣʫʨʘ, ʧʦʣʦʞʝʥʠʠ ʫʨʦʚ-
ʥʷ ʛʨʘʥʠʮ ʤʝʞʜʫ ʦʨʜʦʚʠʢʦʤ ʠ ʩʠʣʫʨʦʤ, ʣʣʘʥʜʦʚʝʨʠ 
ʠ ʚʝʥʣʦʢʦʤ, ʧʨʦʚʝʩʪʠ ʢʦʨʨʝʣʷʮʠʶ ʦʪʣʦʞʝʥʠʡ ʷʧ-
ʪʠʢʥʳʨʜʩʢʦʡ ʩʚʠʪʳ ʚʝʨʭʥʝʛʦ ʦʨʜʦʚʠʢʘ ʩ ʦʜ-
ʥʦʚʦʟʨʘʩʪʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʐʦʪʣʘʥʜʠʠ ʠ ʕʩʪʦ-
ʥʠʠ, ʦʙʦʩʥʦʚʘʪʴ ʧʝʨʝʨʳʚ ʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ ʚ 
ʧʦʟʜʥʝʤ ʣʫʜʣʦʚʝ, ʚʥʝʩʪʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʫʪʦʯʥʝʥʠʷ, 
ʜʦʧʦʣʥʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʚ ʵʪʠ ʩʭʝʤʳ [3ï13]. 

ʉʣʦʞʥʦʩʪʴ ʢʦʨʨʝʣʷʮʠʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʦʜ-
ʨʘʟʜʝʣʝʥʠʡ ʚʝʨʭʥʝʛʦ ʦʨʜʦʚʠʢʘ ʠ ʩʠʣʫʨʘ ʩ ʜʨʫʛʠʤʠ 
ʨʝʛʠʦʥʘʤʠ ʈʦʩʩʠʠ ʠ ʷʨʫʩʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʄʝʞʜʫʥʘ-
ʨʦʜʥʦʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʰʢʘʣʳ (ʄʉʐ) ʦʙʫʩʣʦʚ-
ʣʝʥʘ ʦʪʩʫʪʩʪʚʠʝʤ ʛʨʘʧʪʦʣʠʪʦʚʦʡ ʬʘʫʥʳ ʚ ʨʘʟʨʝʟʘʭ 
ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʛʦ ʩʫʙʨʝʛʠʦʥʘ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡ-
ʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʟʘʧʘʜʥʦʫʨʘʣʴʩʢʦʛʦ ʩʫʙʨʝʛʠʦʥʘ ʠ 
ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʦʡ ʢʦʥʦʜʦʥʪʦʚʦʡ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʠ [14]. 

ʇʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʦʪʣʦʞʝʥʠʡ ʚʝʨʭʥʝʛʦ ʦʨ-
ʜʦʚʠʢʘ ʠ ʩʠʣʫʨʘ ʩ ʠʩʧʦʣʟɹʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʝ-
ʪʦʜʦʚ ï ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ, ʙʠʦʩʝʜʠʤʝʥʪʦʣʦ-
ʛʠʯʝʩʢʦʛʦ, ʩʦʙʳʪʠʡʥʦʛʦ ʠ ʭʝʤʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ.  

ʇʨʦʩʣʝʞʝʥʘ ʩʤʝʥʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙ-
ʨʘʟʠʷ, ʩʚʷʟʘʥʥʘ ̫ʩ ʠʟʤʝʥʝʥʠʝʤ ʫʩʣʦʚʠʡ ʦʩʘʜʢʦʥʘ-
ʢʦʧʣʝʥʠʷ ʚ ʨʘʟʨʝʟʘʭ ʥʘ ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ ʇʨʠʧʦʣʷʨ-
ʥʦʛʦ ʋʨʘʣʘ, ʉʝʚʝʨʥʦʤ ʊʠʤʘʥʝ, ʧ-ʦʚʝ ʂʘʥʠʥ, ʥʘ ʧʦʜ-
ʥʷʪʠʷʭ ʏʝʨʥʦʚʘ ʠ ʏʝʨʥʳʰʝʚʘ ʠ ʚʩʢʨʳʪʳʭ ʧʨʠ ʙʫʨʝ-
ʥʠʠ ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ ʚ ʀʞʤʘ-ʇʝʯʦʨʩʢʦʡ ʩʠʥʝʢʣʠʟʝ 
ʠ ɹʦʣʴʰʝʟʝʤʝʣʴʩʢʦʤ ʨʘʡʦʥʝ (ʇʝʯʦʨʦ-ʂʦʞʚʠʥʩʢʠʡ 
ʘʚʣʘʢʦʛʝʥ, ʍʦʨʝʡʚʝʨʩʢʘʷ ʚʧʘʜʠʥʘ, ɺʘʨʘʥʜʝʡ-ɸʜʟʴ-
ʚʠʥʩʢʘʷ ʟʦʥʘ), ʘ ʪʘʢʞʝ ʚ ʧʨʝʜʝʣʘʭ ʇʨʝʜʫʨʘʣʴʩʢʦʛʦ 
ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ (ʨʠʩ. 1). ɺ ʨʘʙʦʪʝ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦ-
ʚʘʥʳ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʠ ʬʦʥʜʦʚʳʝ ʤʘʪʝʨʠʘʣʳ, ʜʘʥ-
ʥʳʝ ɻʀʉ, ʨʝʟʫʣʴʪʘʪʳ ʦʧʠʩʘʥʠʷ ʢʝʨʥʘ ʙʦʣʝʝ 100 
ʩʢʚʘʞʠʥ, ʠʟʫʯʝʥʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʘʣʝʦʥʪʦʣʦʛʠ-
ʯʝʩʢʠʭ ʢʦʣʣʝʢʮʠʡ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ ʫʛʣʝʨʦʜʘ ʚ 
ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜʘʭ ʧʨʦʚʝʜʝʥʳ ʚ ʎʂʇ çɻʝʦʥʘʫʢʘè 
ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʠʤ. ʘʢʘʜ. ʅ. ʇ. ʖʰʢʠʥʘ ʌʀʎ 
ʂʦʤʠ ʅʎ ʋʨʆ ʈɸʅ ʥʘ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʝ DELTA V 
Avantage (ʘʥʘʣʠʪʠʢ ʀ. ɺ. ʉʤʦʣʝʚʘ). ɿʥʘʯʝʥʠ ̫ʠʟʦ-
ʪʦʧʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʧʨʝʜʝʣʷʣʠʩʴ ʚ ʧʨʦʤʠʣʣʝ 
(ă) ʧʦ ʩʪʘʥʜʘʨʪʘʤ PDB NBS18 ʠ NBS19 (TS-
limestone) ʜʣʷ ʫʛʣʝʨʦʜʘ. ʇʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ 
ʦʙʦʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʝ ʧʨʝʚʳʰʘʣʘ Ñ 0.1ă. ʂʦʣ-
ʣʝʢʮʠʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ, ʰʣʠʬʦʚ, ʘ ʪʘʢʞʝ 

ʙʨʘʭʠʦʧʦʜ, ʦʩʪʨʘʢʦʜ ʠ ʢʦʥʦʜʦʥʪʦʚ ʭʨʘʥʷʪʩʷ ʚ ɻʝʦʣʦ-
ʛʠʯʝʩʢʦʤ ʤʫʟʝʝ ʠʤ. ɸ. ɸ. ʏʝʨʥʦʚʘ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ 
ʌʀʎ ʂʦʤʠ ʅʎ ʋʨʆ ʈɸʅ, ʛ. ʉʳʢʪʳʚʢʘʨ (ʢʦʣʣ. ˉ 514 ï 
ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʦʙʨʘʟʮʳ ʠ ʰʣʠʬʳ; ʢʦʣʣ. ˉ 368 ï 
ʙʨʘʭʠʦʧʦʜʳ; ʢʦʣʣ. ˉ 654 ï ʧʦʟʚʦʥʦʯʥʳʝ) ʠ ʚ ʦʪʜʝʣʝ 
ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʣʦʛʠʠ ʆʆʆ çʊʇ ʅʀʎè, ʛ. ʋʭʪʘ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 
ʇʦʛʨʘʥʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʦʨʜʦʚʠʢʘ ʠ ʩʠʣʫʨʘ 

 

ʇʨʦʙʣʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʦʨ-
ʜʦʚʠʢʦʤ ʠ ʩʠʣʫʨʦʤ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ 
ʨʘʟʨʝʟʦʚ, ʚ ʢʦʪʦʨʳʭ ʦʪʣʦʞʝʥʠʷ ʦʨʜʦʚʠʢʘ ʠ ʩʠʣʫʨʘ 
ʚʩʢʨʳʚʘʶʪʩʷ ʚ ʥʝʧʨʝʨʳʚʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ 
ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʥʝ ʪʦʣʴʢʦ ʛʨʘʧʪʦʣʠʪʘʤʠ, ʥʦ ʠ 
ʙʝʥʪʦʩʥʦʡ ʬʘʫʥʦʡ, ʚ ʤʠʨʝ ʦʛʨʘʥʠʯʝʥʦ. ʆʪʯʝʪʣʠʚʦ 
ʚʳʨʘʞʝʥʥʳʝ ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʫʨʦʚʥʠ ʦʪʩʫʪʩʪʚʫʶʪ ʚ 
ʨʘʟʨʝʟʝ ɼʦʙʩ ʃʠʥʥ ʚ ʐʦʪʣʘʥʜʠʠ, ʧʨʠʥʷʪʦʤ ʚ ʢʘʯʝ-
ʩʪʚʝ ʛʣʦʙʘʣʴʥʦʛʦ ʩʪʨʘʪʦʪʠʧʘ ʜʣʷ ʵʪʦʛʦ ʠʥʪʝʨʚʘʣʘ 
ʨʘʟʨʝʟʘ [16ï19].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʱʘʷ 
ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʰʢʘʣʘ (ʆʉʐ) ʦʨʜʦʚʠʢʩʢʦʡ ʩʠ-
ʣʫʨʠʡʩʢʦʡ ʩʠʩʪʝʤʳ, ʘʥʘʣʦʛʠʯʥʘʷ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 
ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʰʢʘʣʝ (ʄʉʐ) [20]. 

ɺ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʩʭʝʤʘʭ ʋʨʘʣʘ ʛʨʘʥʠʮʘ 
ʦʨʜʦʚʠʢʘ ʠ ʩʠʣʫʨʘ ʙʳʣʘ ʫʩʣʦʚʥʦ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʢʨʦ-
ʚʣʝ ʩʣʦʝʚ ʩ ʙʨʘʭʠʦʧʦʜʘʤʠ Proconchidium muensteri 
ʠ Holorhynchus giganteus [1, 2]. 

ɺ ʢʘʯʝʩʪʚʝ ʪʠʧʦʚʦʛʦ ʨʘʟʨʝʟʘ ʨʝʛʠʦʥʘʣʴʥʦʡ 
ʛʨʘʥʠʮʳ ʦʨʜʦʚʠʢʘ ʠ ʩʠʣʫʨʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʦ-
ʫʨʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʨʘʟʨʝʟ ʂʦʞʳʤ-
108 ʥʘ ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ ʇʨʠʧʦʣʷʨʥʦʛʦ ʋʨʘʣʘ (ʨʠʩ. 
1). ʅʘ ʦʩʥʦʚʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʦʚ 
ʫʛʣʝʨʦʜʥʦ-ʠʟʦʪʦʧʥʦʛʦ ʘʥʘʣʠʟʘ ʦʩʫʱʝʩʪʚʣʝʥʦ ʜʘʪʠ-
ʨʦʚʘʥʠʝ ʪʦʣʱ, ʩʣʘʛʘʶʱʠʭ ʧʦʛʨʘʥʠʯʥʳʡ ʠʥʪʝʨʚʘʣ 
ʦʨʜʦʚʠʢʘ ʠ ʩʠʣʫʨʘ, ʠ ʦʧʨʝʜʝʣʝʥ ʨʫʙʝʞ ʤʝʞʜʫ ʵʪʠʤʠ 
ʩʠʩʪʝʤʘʤʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦʪ ʨʘʟʨʝʟ ʷʚʣʷʝʪ-
ʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʝʚʨʦʧʝʡʩʢʦʛʦ ʉʝ-
ʚʝʨʦ-ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ, ʚ ʢʦʪʦʨʦʤ ʚ ʥʝʧʨʝʨʳʚʥʦʡ ʧʦ-
ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʩʢʨʳʚʘʶʪʩʷ ʦʪʣʦʞʝʥʠʷ ʚʝʨʭʥʝ-
ʛʦ ʦʨʜʦʚʠʢʘ ʠ ʥʠʞʥʝʛʦ ʩʠʣʫʨʘ, ʘ ʪʘʢʞʝ ʥʠʞʥʷʷ ʛʨʘ-
ʥʠʮʘ ʨʫʜʜʘʥʘ, ʦʙʦʩʥʦʚʘʥʥʘʷ ʢʦʤʧʣʝʢʩʦʤ ʢʦʥʦʜʦʥ-
ʪʦʚ. ʇʦʩʣʦʡʥʦʝ ʦʧʠʩʘʥʠʝ ʨʘʟʨʝʟʘ ʚʝʨʭʥʝʛʦ ʦʨʜʦʚʠ-
ʢʘ ʠ ʧʦʛʨʘʥʠʯʥʳʭ ʩ ʥʠʤ ʦʪʣʦʞʝʥʠʡ ʣʣʘʥʜʦʚʝʨʠ, ʦʧ-
ʨʝʜʝʣʝʥʠʷ ʬʘʫʥʳ ʠ ʠʩʪʦʨʠʷ ʠʟʫʯʝʥʠʷ ʧʦʛʨʘʥʠʯʥʳʭ 
ʦʪʣʦʞʝʥʠʡ ʦʨʜʦʚʠʢʘ ʠ ʩʠʣʫʨʘ ʥʘ ʝʚʨʦʧʝʡʩʢʦʤ ʉʝ-
ʚʝʨʦ-ɺʦʩʪʦʢʝ ʧʨʠʚʝʜʝʥʳ ʚ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʘʙʦʪʘʭ 
[4ï7, 21]. 

ʋʥʠʢʘʣʴʥʦʩʪʴ ʵʪʦʛʦ ʂʦʞʳʤʩʢʦʛʦ ʨʘʟʨʝʟʘ ʦʧ-
ʨʝʜʝʣʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʝʛʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ 
ʧʦʣʥʦʪʦʡ ʠ ʥʝʧʨʝʨʳʚʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʦʪ-
ʣʦʞʝʥʠʡ ʦʨʜʦʚʠʢʘ ʠ ʩʠʣʫʨʘ, ʧʦʟʚʦʣʷʶʱʝʡ ʧʨʦʚʝʩʪʠ 
ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠ ʠ ʭʝʤʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠ ʦʙʦʩ-
ʥʦʚʘʥʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʵʪʦʛʦ ʫʨʘʣʴʩʢʦʛʦ ʨʘʟʨʝʟʘ ʩ 
ʛʣʦʙʘʣʴʥʳʤ ʩʪʨʘʪʦʪʠʧʠʯʝʩʢʠʤ ʨʘʟʨʝʟʦʤ ʚ ɼʦʙʙʩ 
ʃʠʥʥ (ʨʠʩ. 2).  

ʈʘʟʨʝʟ ʂʦʞʳʤ-108 ʷʚʣʷʝʪʩʷ ʩʪʨʘʪʦʪʠʧʦʤ ʷʧ-
ʪʠʢʥʳʨʜʩʢʦʡ ʩʚʠʪʳ ʚʝʨʭʥʝʛʦ ʦʨʜʦʚʠʢʘ ʠ ʷʨʝʥʝʡʩʢʦʛʦ 
ʛʦʨʠʟʦʥʪʘ ʣʣʘʥʜʦʚʝʨʠ [3, 22]. ʗʧʪʠʢʥʳʨʜʩʢʘʷ ʩʚʠʪʘ 
ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʤʘʣʦʪʘʚʨʦʪʠʥʩʢʦʡ ʩʚʠʪʝ ʠ ʧʦʜ-
ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʷʧʪʠʢʰʦʨʩʢʠʝ ʠ ʶʥʢʦʰʦʨʩʢʠʝ ʩʣʦʠ.  

ʗʧʪʠʢʰʦʨʩʢʠʝ ʩʣʦʠ ʩʣʘʛʘʶʪ ʜʦʣʦʤʠʪʳ ʪʝʤʥʦ-
ʩʝʨʳʝ, ʢʦʤʢʦʚʘʪʳʝ, ʧʣʠʪʯʘʪʳʝ, ʤʘʩʩʠʚʥʳʝ, ʩʦʜʝʨʞʘ-
ʱʠʝ ʢʦʣʦʥʠʠ ʪʘʙʫʣʷʪ Eocatenipora sp., Agetolites sp., 




