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ʇʦʩʪʫʧʠʣʘ 20.12.2024 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʚʧʝʨʚʳʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ (ʚʢʣʶʯʘʶʱʠʡ ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʠ ʥʝʦʧʫʙʣʠʢʦʚʘʥ-

ʥʳʝ ʩʦʙʩʪʚʝʥʥʳʝ ʩʙʦʨʳ) ʠʩʢʦʧʘʝʤʳʭ ʥʘʭʦʜʦʢ ʢʦʩʪʥʳʭ ʨʳʙ ʚ ʠʥʪʝʨʚʘʣʝ  ʩ ʢʘʨʙʦʥʘ ʜʦ ʧʣʝʡʩʪʦʮʝʥʘ, ʠʟ-

ʚʝʩʪʥʳʭ ʩ ʪʝʨʨʠʪʦʨʠʠ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʢʦʧʘʝʤʳʝ ʨʳʙʳ, ʧʘʣʝʦʠʭʪʠʦʬʘʫʥʘ, ʢʦʩʪʥʳʝ ʨʳʙʳ, Osteichthyes, ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, 

ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ 

 

 
ʂʦʩʪʥʳʝ ʨʳʙʳ (Osteichthyes) ï ʩʦʚʨʝʤʝʥʥʳʡ 

ʥʘʜʢʣʘʩʩ ʨʳʙ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ 1880 ʛʦʜʫ ʘʥʛ-

ʣʠʡʩʢʠʤ ʟʦʦʣʦʛʦʤ ʊ.ɻ. ɻʝʢʩʣʠ. ʅʘʠʙʦʣʝʝ ʜʨʝʚ-

ʥʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʪʥʦʩʷʪʩʷ ʢ ʧʦʟʜʥʝʤʫ ʩʠʣʫʨʫ. 

ʊʨʘʜʠʮʠʦʥʥʦ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 2 ʢʣʘʩʩʘ ï ʄʷ-

ʩʠʩʪʦʣʦʧʘʩʪʥʳʝ (Sarcopterygii), ʭʘʨʘʢʪʝʨʠʟʫʶ-

ʱʠʝʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦʢʨʳʪʳʤʠ ʯʝʰʫʸʡ ʤʷʩʠ-

ʩʪʳʤʠ ʦʩʥʦʚʘʥʠʷʤʠ ʧʣʘʚʥʠʢʦʚ, ʠ ʃʫʯʝʧʸʨʳʝ 

(Actinopterygii). ʇʝʨʚʳʝ ʜʦʩʪʦʚʝʨʥʦ ʠʟʚʝʩʪʥʳ 

ʩ ʨʘʥʥʝʛʦ ʜʝʚʦʥʘ (ʧʨʦʙʣʝʤʘʪʠʯʥʳʝ ʬʦʨʤʳ, ʚʝʨʦ-

ʷʪʥʝʝ ʚʩʝʛʦ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʤʷʩʠʩʪʦʣʦʧʘʩʪʥʳʤ, 

ʧʦʷʚʣʷʶʪʩʷ ʚ ʩʠʣʫʨʝ) ʠ ʷʚʣʷʶʪʩʷ ʧʨʷʤʳʤʠ ʧʨʝʜ-

ʢʘʤʠ ʚʳʩʰʠʭ ʧʦʟʚʦʥʦʯʥʳʭ, ʚʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ 

ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʝʡ ʢʣʘʩʩʘ.
1
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ɺ ʠʩʢʦʧʘʝʤʦʤ ʩʦʩʪʦʷʥʠʠ ʢʦʩʪʥʳʝ ʨʳʙʳ 

ʚʩʪʨʝʯʘʶʪʩʷ ʦʙʳʯʥʦ ʚ ʚʠʜʝ ʩʢʝʣʝʪʦʚ ʠʣʠ ʠʟʦʣʠ-
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ʢʦʩʪʝʡ ʠ ʟʫʙʦʚ. ɺʥʫʪʨʝʥʥʠʡ ʩʢʝʣʝʪ ʯʘʱʝ ʦʢʦʩʪʝ-

ʥʝʚʰʠʡ, ʤʦʞʝʪ ʙʳʪʴ ʭʨʷʱʝʚʳʤ, ʥʦ ʥʠʢʦʛʜʘ 

ʥʝ ʦʙʳʟʚʝʩʪʚʣʸʥ (ʆʩʥʦʚʳ .., 1964). 

 

ʅʘʠʙʦʣʝʝ ʜʨʝʚʥʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʧʦʷʚʣʝʥʠʷ 

ʤʷʩʠʩʪʦʣʦʧʘʩʪʥʳʭ, ʩʦʚʤʝʩʪʥʦ ʩ ʦʩʪʘʪʢʘʤʠ ʧʣʘ-

ʢʦʜʝʨʤ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ ʦʙʥʘʨʫʞʝʥʳ 

ʚ ʢʦʥʮʝ 1940-ʭ ʛʛ. ʧʨʠ ʛʣʫʙʦʢʦʤ ʙʫʨʝʥʠʠ ʚ ʇʨʝʜ-
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ʛʝʦʣ.-ʤʠʥʝʨʘʣ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʚʝʜʫʱ. ʥʘʫʯ. ʩʦʪʨ., 

inovik@paleo.ru; ʇʘʧʝʨʥʳʡ ʄʘʢʩʠʤ ʃʴʚʦʚʠʯ, 

max063@yandex.ru; ʐʘʡʤʘʨʜʘʥʦʚ ʌʘʥʠʣʴ ʌʘʨʠʜʦ-

ʚʠʯ, fanil.s99s@gmail.com 
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ʚʦʣʞʴʝ (ɾʠʛʫʣʸʚʩʢʠʡ ʚʘʣ ʤʝʞʜʫ ʉʳʟʨʘʥʴʶ 

ʠ ɹʝʨʸʟʦʚʢʦʡ ʠ ʧʨʠʣʝʛʘʶʱʘʷ ʯʘʩʪʴ ʉʪʘʚʨʦʧʦʣʴ-

ʩʢʦʡ ʜʝʧʨʝʩʩʠʠ
1
)
2
ʠ ʦʪʥʦʩʪ̫ʩʷ ʢ ʘʨʜʘʪʦʚʩʢʦʤʫï

ʤʫʣʣʠʥʩʢʦʤʫ ʚʨʝʤʝʥʠ ʞʠʚʝʪʩʢʦʛʦ ʚʝʢʘ ʩʨʝʜʥʝʛʦ 

ʜʝʚʦʥʘ. ʆʪʩʶʜʘ ʦʧʨʝʜʝʣʸʥ ʢʨʫʧʥʳʡ (ʜʦ 2,5 ʤ) 

ʟʘʩʘʜʥʳʡ ʭʠʱʥʠʢ Holoptychius nobilissimus 

Agassiz, 1839, ʦʪʣʠʯʘʶʱʠʡʩʷ ʩʠʣʴʥʦ ʟʘʦʩʪʨʸʥ-

ʥʳʤ ʧʝʨʝʜʥʠʤ ʢʦʥʮʦʤ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʠ ʧʨʠ-

ʥʘʜʣʝʞʘʱʠʡ ʢ ʦʜʥʦʠʤʸʥʥʦʤʫ ʩʝʤʝʡʩʪʚʫ 

(Holoptychiidae) ʠʟ ʜʝʚʦʥʩʢʦʛʦ ʦʪʨ. ʇʦʨʦʣʝʧʦ-

ʦʙʨʘʟʥʳʝ (Porolepiformes) (ʨʠʩ. 1, ɸ) (ʊʠʭʠʡ, 

1957). ʆʪʨʷʜ ʦʪʥʦʩʠʪʩʷ ʢ ʠʥʬʨʘʢʣʘʩʩʫ ɼʠʧʥʦ-

ʤʦʨʬʳ (Dipnomorpha), ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʜʣʠʥʝʥ-

ʥʳʤʠ ʛʨʫʜʥʳʤʠ ʠ ʢʦʨʦʪʢʠʤʠ ʙʨʶʰʥʳʤʠ ʧʣʘʚ-

ʥʠʢʘʤʠ, ʰʠʨʦʢʠʤ ʯʝʨʝʧʦʤ, ʙʦʣʴʰʠʤʠ ʢʣʳʢʘʤʠ 

ʠ ʤʘʣʝʥʴʢʠʤʠ ʛʣʘʟʘʤʠ. ʂʦʩʪʠ ʠ ʨʦʤʙʠʯʝʩʢʠʝ ʯʝ-

ʰʫʠ ʧʦʢʨʳʪʳ ʩʧʣʦʰʥʦʡ ʤʦʟʘʠʢʦʡ ʢʦʞʥʳʭ ʟʫʙ-

ʯʠʢʦʚ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʦʪʢʨʳʚʘʶʪʩʷ ʢʨʫʧʥʳʝ 

ʧʦʨʳ. 

ʊʘʤ ʞʝ ʦʙʥʘʨʫʞʝʥʳ ʯʝʰʫʠ ʠ ʟʫʙʳ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʷ ʵʪʦʛʦ ʞʝ ʩʝʤʝʡʩʪʚʘ Glyptolepis sp. (ʨʠʩ. 1, ɹ) 

(ʅʦʚʦʞʠʣʦʚʘ, 1955)
2
,
3
ʥʘ ʧʝʨʝʜʥʝʤ ʢʦʥʮʝ ʥʠʞʥʝʡ 

ʯʝʣʶʩʪʠ ʥʝʩʫʱʝʛʦ ʟʫʙʥʫʶ ʩʧʠʨʘʣʴ (ʆʩʥʦʚʳ .., 

1964). 

ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠ ʚʳʰʝ, ʚ ʧʘʰʠʡʩʢʦʤ ʛʦʨʠ-

ʟʦʥʪʝ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʟʝʥʯʫʢʩʢʦʛʦ ʨ-ʥʘ (ʩʢʚ. 1 

ɹʝʟʝʥʯʫʢʩʢʦʡ ʧʣʦʱʘʜʠ, ʙʣʠʟ ʩ. ɺʘʩʠʣʴʝʚʢʘ) ʦʪ-

ʤʝʯʝʥʳ ʟʫʙʳ Onychodus ʠʟ ʦʜʥʦʠʤʸʥʥʦʛʦ ʦʪʨ. 

ʆʥʠʭʦʜʦʥʪʦʦʙʨʘʟʥʳʝ (Onychodontiformes, 

ʨʘʥʥʠʡ ʜʝʚʦʥ ï ʙʘʰʢʠʨʩʢʠʡ ʚʝʢ ʩʨʝʜʥʝʛʦ ʢʘʨʙʦ-

ʥʘ) (ʨʠʩ. 1, ɺ) ʠ ʥʝʦʧʨʝʜʝʣʠʤʳʝ ʯʝʰʫʠ (ʏʠʨʢʦʚʘ-

ɿʘʣʝʩʩʢʘʷ, 1957). ʆʥʠʭʦʜʫʩʳ ʙʳʣʠ ʢʨʫʧʥʳʤʠ 

ʧʝʣʘʛʠʯʝʩʢʠʤʠ ʭʠʱʥʠʢʘʤʠ ʠ ʠʤʝʣʠ ʧʘʨʫ ʟʫʙʥʳʭ 

ʩʧʠʨʘʣʝʡ, ʥʝʩʫʱʠʭ ʙʠʚʥʝʚʠʜʥʳʝ ʟʫʙ .r 

 

 

ʈʠʩ. 1. ʈʝʢʦʥʩʪʨʫʢʮʠʠ ʢʠʩʪʝʧʸʨʳʭ. ɸ ï Holoptychius [ɸ.ɸ. ɸʪʫʯʠʥ] (Holoptychius .., 2024); 

ɹ ï Glyptolepis [N. Tamura] (Feichtinger et al., 2023); ɺ ï Onychodus (Omar-kamel .., 2024); 

ɻ ï Osteolepis (Animaliagiantkingdom .., 2011). 

Fig. 1. Reconstructions of crossopterygians. A ï Holoptychius [A.A. Atuchin ]; B ï Glyptolepis 

[N. Tamura]; C ï Onychodus; D ï Osteolepis. 

 

ʅʘʢʦʥʝʮ, ʥʘ ʛʨʘʥʠʮʝ ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʜʝ-

ʚʦʥʘ ï ʚ ʪʠʤʘʥʩʢʦʤ ʛʦʨʠʟʦʥʪʝ ï ʥʘ ʩʝʚʝʨʦ-

ʚʦʩʪʦʢʝ ʨʝʛʠʦʥʘ (ʩ. ɹʘʡʪʫʛʘʥ)
23

 ʦʙʥʘʨʫʞʝʥʳ 

                                                 
1
 ʆʯʝʚʠʜʥʦ, ʉʳʟʨʘʥʩʢʘʷ ʦʧʦʨʥʘʷ ʩʢʚʘʞʠʥʘ (152 ʉ) 

ʙʣʠʟ ʩ. ʈʘʤʝʥʦ. 
2
 ɺ ʧʨʠʚʝʜʸʥʥʦʤ ʠʩʪʦʯʥʠʢʝ ï ñGlypialepisò. 

Glyptolepis sp. (ʨʠʩ. 1, ɹ) ʠ ʙʣʠʞʝ ʥʝ ʦʧʨʝʜʝʣʠ-

ʤʳʝ ʦʩʪʘʪʢʠ ʥʝʙʦʣʴʰʠʭ ʤʦʨʩʢʠʭ ʭʠʱʥʠʢʦʚ 

ʩʝʤ. Osteolepidae ʠʟ ʦʪʨ. ʆʩʪʝʦʣʝʧʠʬʦʨʤʥʳʝ 

(Osteolepiformes, ʨʘʥʥʠʡ ʜʝʚʦʥ ï ʨʘʥʥʷʷ ʧʝʨʤʴ) 

(ʉʚʦʜʥʳʡ .., 1953; ɻʝʦʣʦʛʠʷ ʉʉʉʈ, 1967). ʆʩʪʝʦ-

ʣʝʧʠʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʠʤ ʯʝʨʝʧʦʤ 

ʩ ʰʠʨʦʢʠʤʠ ʯʝʣʶʩʪʷʤʠ ʠ ʦʩʪʨʳʤʠ ʟʫʙʘʤʠ, ʫʚʝ-
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ʣʠʯʝʥʥʳʤʠ ʢʦʩʪʥʳʤʠ ʱʠʪʢʠ ʫ ʦʩʥʦʚʘʥʠʷ ʢʘʞʜʦ-

ʛʦ ʧʣʘʚʥʠʢʘ ʠ ʤʝʥʝʝ ʨʘʟʚʠʪʳʤʠ ʧʦʨʘʤʠ 

(ʨʠʩ. 1, ɻ). 

ʂ ʩʦʞʘʣʝʥʠʶ, ʠʟʦʙʨʘʞʝʥʠʷ ʣʶʙʦʛʦ ʜʝʚʦʥʩʢʦ-

ʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʨʳʙʘʤ, ʩ ʪʝʨʨʠʪʦ-

ʨʠʠ ʨʝʛʠʦʥʘ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ ʦʪʩʫʪʩʪʚʫʶʪ. 

 

ʀʩʢʦʧʘʝʤʳʝ ʦʩʪʘʪʢʠ ʜʨʫʛʠʭ ʤʷʩʠʩʪʦʣʦʧʘʩʪ-

ʥʳʭ ʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʥʘʜʣʝʞʘʪ ʜʚʦʷʢʦ-

ʜʳʰʘʱʠʤ ʨʳʙʘʤ. ɼʚʦʷʢʦʜʳʰʘʱʠʝ (Dipnoi) ï 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʳʝ (ʜʦ 2 ʤ), ʭʠʱʥʳʝ, ʨʘʩʪʠ-

ʪʝʣʴʥʦʷʜʥʳʝ ʠʣʠ ʚʩʝʷʜʥʳʝ, ʤʦʨʩʢʠʝ ʠʣʠ ʧʨʝʩʥʦ-

ʚʦʜʥʳʝ ʨʳʙʳ ʩ ʫʜʣʠʥʸʥʥʦʡ ʬʦʨʤʦʡ ʪʝʣʘ. ɿʫʙʥʘʷ 

ʩʠʩʪʝʤʘ ʚ ʚʠʜʝ ʜʚʫʭ ʧʘʨ ʟʫʙʥʳʭ ʧʣʘʩʪʠʥʦʢ ʩ ʨʘ-

ʜʠʘʣʴʥʦ ʠʣʠ ʚʝʝʨʦʦʙʨʘʟʥʦ ʨʘʩʭʦʜʷʱʠʤʠʩʷ ʛʨʝʙ-

ʥʷʤʠ, ʠʥʦʛʜʘ ʥʝʩʫʱʠʤʠ ʤʝʣʢʠʝ ʟʫʙʯʠʢʠ. ʉʧʠʥ-

ʥʳʝ ʠ ʘʥʘʣʴʥʳʝ ʧʣʘʚʥʠʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʙʣʠʟʢʦ 

ʢ ʭʚʦʩʪʦʚʦʤʫ ʠʣʠ ʩʣʠʚʘʶʪʩʷ ʩ ʥʠʤ. ɺ ʧʝʨʠʦʜ ʟʘ-

ʩʫʭʠ ʠʩʧʦʣʴʟʫʶʪ ʣʸʛʦʯʥʦʝ ʜʳʭʘʥʠʝ, ʚʧʘʜʘʷ 

ʚ ʩʧʷʯʢʫ, ʢʦʪʦʨʫʶ ʧʨʦʚʦʜʷʪ ʚ ʥʦʨʘʭ ʠʣʠ ʢʘʧʩʫ-

ʣʘʭ ʠʟ ʟʘʩʪʳʚʰʝʡ ʩʣʠʟʠ. ʀʟʚʝʩʪʥʳ ʩ ʨʘʥʥʝʛʦ ʜʝ-

ʚʦʥʘ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʠʪʘʶʪ ʚ ɸʬʨʠʢʝ, 

ʖʞʥʦʡ ɸʤʝʨʠʢʝ ʠ ɸʚʩʪʨʘʣʠʠ.  

ɺ ʨʝʛʠʦʥʝ ʦʩʪʘʪʢʠ ʜʚʦʷʢʦʜʳʰʘʱʠʭ (ʯʝʨʝʧʥʳʝ 

ʢʦʩʪʠ Gnathorhiza sp.) ʦʪʤʝʯʝʥʳ ʚ ʫʩʪʴʤʳʣʴʩʢʦʤ 

ʛʦʨʠʟʦʥʪʝ (ʥʠʞʥʠʡ ʪʨʠʘʩ) ʙʘʩʩʝʡʥʘ ʨ. ʏʘʧʘʝʚʢʘ 

(ʫʨʦʯʠʱʝ ɹʦʨʱʸʚʢʘ) (ʅʦʚʠʢʦʚ, ʄʦʨʦʚ, 2011). 

ʈʦʜ Gnathorhiza ʦʪʥʦʩʠʪʩʷ ʢ ʦʪʨ. ʈʦʛʦʟʫʙʦʦʙ-

ʨʘʟʥʳʝ (Ceratodontiformes), ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʦ-

ʪʦʨʦʛʦ ʜʦʞʠʣʠ ʜʦ ʩʝʛʦʜʥʷʰʥʠʭ ʜʥʝʡ (ʨʠʩ. 2). 
 

 

 

ʈʠʩ. 2. ɼʚʦʷʢʦʜʳʰʘʱʝʝ Gnathorhiza sp. 

ɸ ï ʬʨʘʛʤʝʥʪ ʭʨʷʱʘ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ (ʤʝʢʢʝ-

ʣʝʚ ʭʨʷʱ). ʊʨʠʘʩ, ʦʣʝʥʸʢʩʢʠʡ ʷʨʫʩ, ʢʘʤʝʥʥʦ-

ʷʨʩʢʘʷ ʩʚʠʪʘ. ɻʚʘʨʜʝʡʮʳ (ɹʦʨʩʢʠʡ ʨ-ʥ); ʩʙʦʨ 

ʠ ʬʦʪʦ ʖ.ɺ. ɿʝʥʠʥʦʡ, 2023. ɹ ï ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

(ɹʦʛʜʘʥʦʚ, 2018). 

Fig. 2. A ï fragment of the cartilage of the lower 

jaw (Meckelôs). Triassic, Olenekian, 

Kamennoyarskian formation. Gvardeitsy 

(Borskoye district ); collection and photo of 

Yu.V. Zenina, 2023. B ï reconstruction .

 

 

ʀʩʢʦʧʘʝʤʳʝ ʣʫʯʝʧʸʨʳʝ ʨʳʙʳ ʩ ʪʝʨʨʠʪʦʨʠʠ 

ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʦʣʝʝ ʨʘʟʥʦʦʙ-

ʨʘʟʥʦ. ʀʟ ʥʠʭ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʝʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ 

ʠʤʝʶʪ ʭʨʷʱʝʚʳʝ ʛʘʥʦʠʜʳ, ʠʣʠ ʭʨʷʱʝʢʦʩʪʥʳʝ 

(ʧʦʜʢʣ. Chondrostei), ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ 

ʠ ʥʳʥʝ ʞʠʚʫʱʠʝ ʚ ʨʝʢʘʭ ʨʝʛʠʦʥʘ ʦʩʝʪʨʦʚʳʝ. 

ʅʘʠʙʦʣʝʝ ʨʘʥʥʠʝ ʦʩʪʘʪʢʠ ʭʨʷʱʝʢʦʩʪʥʳʭ ʚ ʨʝ-

ʛʠʦʥʝ ʠʟʚʝʩʪʥʳ ʠʟ ʬʨʘʥʩʢʦʛʦ ʷʨʫʩʘ ʜʝʚʦʥʘ (ʪʠ-

ʤʘʥʩʢʠʡ ʛʦʨʠʟʦʥʪ) ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʉʘʤʘʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ çʩʝʤ. Palaeoniscidaeè 

(ʉʚʦʜʥʳʡ .., 1953); ʩʢʦʨʝʝ ʚʩʝʛʦ, ʚ ʦʪʩʫʪʩʪʚʠʝ 

ʨʝʚʠʟʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʘʚʠʣʴʥʝʝ 

ʠʭ ʩʯʠʪʘʪʴ ʥʝʦʧʨʝʜʝʣʠʤʳʤʠ ʦʩʪʘʪʢʘʤʠ ʨʳʙ, ʤʦ-

ʛʫʱʠʭ ʧʨʠʥʘʜʣʝʞʘʪ ɹ ʢʘʢ ʥʘʜʦʪʨ. ʇʘʣʝʦʥʠʩʢʠ 

(Palaeonisci), ʪʘʢ ʠ ʢʘʢʠʤ-ʪʦ ʠʟ ʧʨʦʠʟʚʦʜʥʳʭ 

ʦʪ ʥʝʛʦ ʦʪʨʷʜʦʚ (ʨʠʩ. 3). 

ʆʪʨ. ʇʘʣʝʦʥʠʩʢʦʦʙʨʘʟʥʳʝ (Palaeoniscifor- 

mes) ï ʧʨʠʤʠʪʠʚʥʳʝ ʭʠʱʥʳʝ ʠʣʠ ʚʩʝʷʜʥʳʝ ʣʫ-

ʯʝʧʸʨʳʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʝʣʢʠʭ ʨʘʟʤʝʨʦʚ 

(ʦʪ 0,2-0,3 ʤ),  ʠʤʝʚʰʠʝ ʬʦʨʤʫ ʪʝʣʘ  ʦʪ ʫʜʣʠʥʸʥ- 

 

ʈʠʩ. 3. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʜʝʚʦʥʩʢʦʡ ʢʦʩʪʥʦʡ ʨʳ-

ʙʳ Cheirolepis (Cheirolepis .., 2024). 

Fig. 3. Reconstruction of the Devonian bony fish 

Cheirolepis. 
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ʥʦ-ʚʝʨʝʪʝʥʦʚʠʜʥʦʡ ʜʦ ʚʳʩʦʢʦ ʦʢʨʫʛʣʦʡ. ʏʝh ʫʠ 

ʨʦʤʙʠʯʝʩʢʠʝ, ʦʙʨʘʟʦʚʳʚʘʣʠ ʧʘʥʮʠʨʴ. ʇʣʘʚʥʠʢʠ 

ʤʘʣʦʧʦʜʚʠʞʥʳ. ɾʩyʪʢʦʩʪʴ ʭʚʦʩʪʦʚʦʛʦ ʧʣʘʚʥʠʢʘ, 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʙʳʩʪʨʦʛʦ ʧʣʘʚʘʥʠʷ, ʦʙʝʩʧʝʯʠ-

ʚʘʣʘʩʴ ʠʟʤʝʥʸʥʥʳʤʠ ʨʷʜʘʤʠ ʯʝh ʫʡ. ʀʟʚʝʩʪʥʳ 

ʩ ʨʘʥʥʝʛʦ ʜʝʚʦʥʘ ʧʦ ʨʘʥʥʠʡ ʤʝʣ (ʅʦʚʠʢʦʚ, ʄʦ-

ʨʦʚ, 2011; Schultze et al., 2021). ɼʣʷ ʚʠʜʦʚʦʛʦ 

ʦʧʠʩʘʥʠʷ ʧʘʣʝʦʥʠʩʮʠʜ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳ 

ʯʝʰʫʠ ʧʝʨʝʜʥʝʡ ʠ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʙʦʢʦʚʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʪʝʣʘ (ʨʠʩ. 4, ʫʯʘʩʪʢʠ ɸ ʠ ɺ), ʥʘ ʢʦʪʦ-

ʨʳʭ ʙʦʣʴʰʠʥʩʪʚʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ 

ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʳ.  

ʂʦʩʪʥʳʝ ʨʳʙʳ ʢʘʨʙʦʥʘ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʜʦ ʩʠʭ ʧʦʨ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʠʟʫʯʝʥʳ, ʭʦʪʷ ʧʘʣʝʦ-

ʥʠʩʢʦʠʜʥʳʝ ʯʝʰʫʡʢʠ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ, 

ʢʘʢ ʤʠʥʠʤʫʤ, ʚ ʚʝʨʭʥʝʤ ʦʪʜʝʣʝ (ʨʠʩ. 5). ʆʪʪʫʜʘ 

ʞʝ ʦʧʨʝʜʝʣʸʥ ʨʦʜ Platysomus (ʨʠʩ. 6) ʠʟ ʦʜʥʦ-

ʠʤʸʥʥʳʭ ʩʝʤ. Platysomidae ʠ ʦʪʨ. ʇʣʘʪʠʩʦʤʦʦʙ-

ʨʘʟʥʳʝ (Platysomiformes, ʨʘʥʥʠʡ ʢʘʨʙʦʥ ï ʨʘʥ-

ʥʠʡ ʪʨʠʘʩ). 

 

ʈʠʩ. 4. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʫʯʘ-

ʩʪʢʦʚ ʯʝʰʫʡʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʪʝʣʝ ʧʘʣʝʦʥʠʩ-

ʮʠʜ. ɸïʅ ï ʫʯʘʩʪʢʠ ʯʝʰʫʡʥʦʛʦ ʧʦʢʨʦʚʘ ʙʦʢʦ-

ʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ. IïIV ï ʨʷʜʳ ʢʦʥʢɹʦʚʳʭ 

ʯʝʰʫʡ; i ð ʘʥʘʣʴʥʘʷ ʯʝʰʫʷ 
(ɽʩʠʥ, 1990). 

Fig. 4. Scheme of location of different areas of 

scales on the body of palaeoniscids. AïH ï areas 

of scales on the lateral surface of the body. 

IïIV  ï rows of ridge scales; i - anal scales. 

 

 

 

 

ʈʠʩ. 5. ʇʘʣʝʦʥʠʩʢʦʠʜʥʘʷ 

(ʛʘʥʦʠʜʥʘʷ) ʯʝʰʫʡʢʘ. ɺʝʨʭ-

ʥʠʡ ʢʘʨʙʦʥ, ʛʞʝʣʴʩʢʠʡ 

ʷʨʫʩ. ʢʘʨʴʝʨ ʉʦʢʩʢʦʛʦ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʷ; ʩʙʦʨ ʠ ʬʦʪʦ 

ɸ.ɸ. ʃʝʥʪʠʥʘ, 2024. 

Fig. 5. Paleoniscoid (ganoid) 

scale. Pennsylvanian, 

Gzhelian stage. quarry of 

Sokskoe deposit; collection 

and photo by A.A. Lentin, 

2024. 

 

 

 
 

 
ʈʠʩ. 6. ʇʣʘʪʠʩʦʤʠʜʳ: 

Platysomus sp., ʙʦʢʦʚʘʷ ʯʝ-

ʰʫ.̫ ɺʝʨʭʥʠʡ ʢʘʨʙʦʥ, ʢʘʩʠ-

ʤʦʚʩʢʠʡ ʷʨʫʩ. 

ʂʘʨ. ʗʙʣʦʥʝʚʳʡ ʆʚʨʘʛ 

(ʛ.ʦ. ɾʠʛʫʣʸʚʩʢ); ʀʕɺɹ, ʩʙʦʨ 

ɺ.ʇ. ʄʦʨʦʚʘ, 2007; ʬʦʪʦ 

ɼ.ɺ. ɺʘʨʝʥʦʚʘ. 

Fig. 6. Paleoniscoid (ganoid) 

scale. Pennsylvanian, 

Kasimovian stage. Yablonevy 

Ovrag quarry (U. d. Zhigu-

lyovsk); IEVB, collection 

by V.P. Morov, 2007, photo 

by D.V. Varenov. 
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ʆʯʝʨʝʜʥʦʡ ʠʥʪʝʨʚʘʣ, ʛʜʝ ʚʩʪʨʝʯʝʥʳ ʦʪʜʝʣʴ-

ʥʳʝ ʟʫʙʳ ʠ ʯʝʰʫʠ ʨʳʙ ï ʵʪʦ ʧʣʘʩʪʳ ʤʦʨʩʢʠʭ 

ʢʘʨʙʦʥʘʪʥʳʭ, ʠʥʦʛʜʘ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʭ ʧʝʩʯʘ-

ʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʥʠʞʥʝʢʘʟʘʥʩʢʦʤʫ 

ʧʦʜʲʷʨʫʩʫ ʩʨʝʜʥʝʛʦ ʦʪʜʝʣʘ ʧʝʨʤʩʢʦʡ ʩʠʩʪʝʤʳ 

ʠ ʠʤʝʶʱʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ 

ʨʘʡʦʥʘʭ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʢʘʨʙʦʥʘʪʥʳʭ ʧʨʦ-

ʩʣʦʷʭ (ʩ. ɹʘʡʪʫʛʘʥ) ʬʦʩʩʠʣʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʝ-

ʰʫʡʢʘʤʠ Alilepis esini A. Minich, 2006 (ʨʠʩ. 7) ï 

ʤʝʣʢʦʡ ʧʣʘʥʢʪʦʥʦʷʜʥʦʡ ʨʳʙʳ ʠʟ ʦʪʨ. ʕʣʦʥʠʭ-

ʪʠʦʙʨʘʟʥʳʝ (Elonichthyiformes), ʤʘʩʩʦʚʦ ʚʩʪʨʝ-

ʯʘʶʱʝʡʩ ̫ʚ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷʭ ʙʦʣʝʝ ʩʝʚʝʨʥʳʭ 

ʨʝʛʠʦʥʦʚ. ʆʪʨʷʜ ʠʟʚʝʩʪʝʥ ʩ ʢʘʨʙʦʥʘ ʧʦ ʪʨʠʘʩ. 

ʅʘʠʙʦʣʝʝ ʥʘʜʸʞʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʤʦʨʬʦʣʦʛʠʠ 

ʯʝʰʫʡ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʦʪʣʠʯʠʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʜʘʥʥʦʛʦ ʦʪʨʷʜʘ, ʷʚʣʷʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʝ, 

ʧʨʦʜʦʣʛʦʚʘʪʳʝ ʯʝʰʫʡʢʠ, ʧʦʢʨʳʪʳʝ ʜʠʘʛʦʥʘʣʴʥʦ 

ʥʘʧʨʘʚʣʝʥʥʳʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʷʤʳʤʠ ʛʨʝʙʥʷ-

ʤʠ, ʦʙʨʘʟʫʶʱʠʤʠ ʟʘʟʫʙʨʝʥʥʦʩʪʴ ʟʘʜʥʝʛʦ ʢʨʘʷ. 

ʀʟ ʧʝʩʯʘʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʙʘʨʦʚʳʭ ʦʪʣʦʞʝʥʠʡ 

ʫ ʩ. ʂʘʨʘʙʠʢʫʣʦʚʦ ʠʟʚʝʩʪʥʘ ʥʘʭʦʜʢʘ ʠʟʦʣʠʨʦʚʘʥ-

ʥʦʛʦ ʟʫʙʘ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ (ʠʟ-ʟʘ ʩʦʭʨʘʥʥʦ-

ʩʪʠ) ʧʨʠʥʘʜʣʝʞʘʱʝʛʦ ʧʣʘʪʠʩʦʤʠʜʫ Eurysomus 

soloduchoi Minich, 1992 (ʨʠʩ. 8). 

 

 

ʈʠʩ. 7. ʕʣʦʥʠʭʪʠʦʙʨʘʟʥʳʝ: Alilepis esini, ʯʝʰʫʡʢʘ. ʇʝʨʤʴ, ʥʠʞʥʝʢʘʟʘʥʩʢʠʡ ʧʦʜʲʷʨʫʩ. ʂʘʤʳʰ-

ʣʠʥʩʢʠʡ ʨ-ʥ; ʩʙʦʨ ʠ ʬʦʪʦ ʄ.ʃ. ʇʘʧʝʨʥʦʛʦ, 2023. ʉʧʨʘʚʘ ï ʫʚʝʣʠʯʝʥʥʳʡ ʫʯʘʩʪʦʢ. 

Fig. 7. Elonichthyform  Alilepis esini, scale. Permian, Lower Kazanian substage. Kamyshla district; 

collection and photo by M.L. Paperny, 2023. To the right is an enlarged section. 

 

 

ʈʠʩ. 8. ʇʣʘʪʠʩʦʤʠʜʳ: Eurysomus soloduchoi, 

ʩʪʸʨʪʳʡ ʟʫʙ. ʇʝʨʤʴ, ʥʠʞʥʝʢʘʟʘʥʩʢʠʡ ʧʦʜʲ̫-

ʨʫʩ. ʐʝʥʪʘʣʠʥʩʢʠʡ ʨ-ʥ; ʩʙʦʨ ʠ ʬʦʪʦ 

ʌ.ʌ. ʐʘʡʤʘʨʜʘʥʦʚʘ, 2022. 

Fig. 8. Platysomid Eurysomus soloduchoi, erased 

tooth. Permian, Lower Kazanian substage. 

Shentala district ; collection and photo by 

F.F. Shaimardanov, 2022. 

ʇʦ ʤʝʨʝ ʨʝʛʨʝʩʩʠʠ ʢʘʟʘʥʩʢʦʛʦ ʤʦʨʩʢʦʛʦ ʙʘʩ-

ʩʝʡʥʘ ʚ ʨʫʩʣʘʭ ʨʝʢ, ʩʪʝʢʘʶʱʠʭ ʩ ʋʨʘʣʘ, ʥʘʢʘʧʣʠ-

ʚʘʣʠʩʴ ʦʩʪʘʪʢʠ ʧʨʝʩʥʦʚʦʜʥʳʭ ʦʙʠʪʘʪʝʣʝʡ. ʅʘʠ-

ʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩ ʠʭ-

ʪʠʦʬʘʫʥʳ ʠ ʪʝʪʨʘʧʦʜ ɸʢʩʘʢʦʚʦ (ʐʝʥʪʘʣʠʥʩʢʠʡ 

ʨ-ʥ); ʚ ʝʛʦ ʩʦʩʪʘʚʝ ʚʩʪʨʝʯʝʥʳ ʯʝʰʫʠ 12 ʧʨʝʜʩʪʘ-

ʚʠʪʝʣʝʡ ʣʫʯʝʧʸʨʳʭ ʨʳʙ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ 

ʧʨʠʥʘʜʣʝʞʘʪ ʦʪʨ. ʇʣʘʪʠʩʦʤʦʦʙʨʘʟʥʳʝ ʠ ʦʜʥʦ-

ʠʤʸʥʥʦʤʫ ʩʝʤ. Platysomidae: Platysomus 

biarmicus Eichwald, 1857 (ʨʠʩ. 9, ɹ; 10, ɸ), 

Pl. bashkirus Minich, 1992 (ʨʠʩ. 9, ɺ); 

Kargalichthys pritokensis Minich, 1992 (ʨʠʩ. 9, ɻ; 

10, ɹ), K. efremovi Minich, 2009 (ʨʠʩ. 9, ɼ).  
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ʈʠʩ. 9. ʃʫʯʝʧʸʨʳʝ ʨʳʙʳ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ɸʢʩʘʢʦʚʦ (ʐʝʥʪʘʣʠʥʩʢʠʡ ʨ-ʥ). ʇʝʨʤʴ, ʢʘʟʘʥʩʢʠʡ 

ʷʨʫʩ, ʧʦʚʦʣʞʩʢʠʡ ʛʦʨʠʟʦʥʪ, ʧʝʯʠʱʠʥʩʢʠʝ ʩʣʦʠ. ɸ) Acropholis sp., ʯʝʰʫʷ ʫʯʘʩʪʢʘ C, ʵʢʟ. ʇʀʅ 

ʈɸʅ ˉ 5801/1. ɹ) Platysomus biarmicus; ʙʦʢʦʚʘʷ ʯʝʰʫʷ, ʵʢʟ. ʇʀʅ ʈɸʅ ˉ 5801/2. ɺ) P. bashkirus, 

ʙʦʢʦʚʘʷ ʯʝʰʫʷ, ʵʢʟ. ʇʀʅ ʈɸʅ ˉ 5801/3. ɻ) Kargalichthys pritokensis, ʙʦʢʦʚʘʷ ʯʝʰʫʷ, ʵʢʟ. ʇʀʅ 

ʈɸʅ ˉ 5801/4. ɼ) K. efremovi, ʙʦʢʦʚʘʷ ʯʝʰʫʷ, ʵʢʟ. ʇʀʅ ʈɸʅ ˉ 5801/5. ɽ) K. sp., ʙʦʢʦʚʘʷ ʯʝʰʫʷ, 

ʵʢʟ. ʇʀʅ ʈɸʅ ˉ 5801/6. ɾ-ʀ) Kutaichthys gubini: ɾ) ʯʝʰʫʷ ʫʯʘʩʪʢʘ ɸ, ʵʢʟ. ʇʀʅ ʈɸʅ ˉ 5801/7; 

ɿ) ʯʝʰʫʷ ʫʯʘʩʪʢʘ ɺ, ʵʢʟ. ʇʀʅ ʈɸʅ ˉ 5801/8; ʀ) ʯʝʰʫʷ ʫʯʘʩʪʢʘ ʉ, ʵʢʟ. ʇʀʅ ʈɸʅ ˉ 5801/9. 

ʂ) Watsonichthys sp., ʙʦʢʦʚʘʷ ʯʝʰʫʷ, ʵʢʟ. ʇʀʅ ʈɸʅ ˉ 5801/10. ɼʣʠʥʘ ʤʘʩʰʪʘʙʥʦʡ ʣʠʥʝʡʢʠ 

1 ʤʤ. ʉʙʦʨʳ ʉʘʤɻʊʋ, ʇʀʅ ʈɸʅ, ʀʕɺɹ ʈɸʅ, ʯʣʝʥʦʚ ʉʇʆ, 2016-2017; ʬʦʪʦ ɸ.ʉ. ɹʘʢʘʝʚʘ. ʃʦ-

ʢʘʣʠʟʘʮʠʷ ʯʝʰʫʡ ʥʘ ʪʝʣʝ ʨʳʙʳ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 4. 

Fig. 9. Ray-finned fishes of the Aksakovo locality (Shentala district). Permian, Kazanian Stage, Upper 

substage, Pechyshchian layers. A) Acropholis sp., scale of section C, ex. PIN RAS No. 5801/1. 

B) Platysomus biarmicus; lateral scale, ex. PIN RAS No. 5801/2. C) P. bashkirus; lateral scale, ex. PIN 

RAN No. 5801/3. D) Kargalichthys pritokensis, lateral scales, ex. PIN RAS No. 5801/4. E) K. efremovi, 

lateral scale, ex. PIN RAS No. 5801/5. F) K. sp., lateral scale, ex. PIN RAS No. 5801/6. G-I) Kutaichthys 

gubini: G) scales of section A, ex. PIN RAS No. 5801/7; H) scales of section B, ex. PIN RAS No. 5801/8; 

I) scales of section C, ex. PIN RAS No. 5801/9. K) Watsonichthys sp., lateral scale, ex. PIN RAS 

No. 5801/10. Scale bar length 1 mm. Collections by SamSTU, PIN RAS, IEVB RAS, Samara Paleonto-

logical society members, 2016-2017; photo by A.S. Bakaev. Localisation of scales on the fish body 

is shown in Fig. 4. 



51 

 

 

ʈʠʩ. 10. ʃʫʯʝʧʸʨʳʝ ʨʳʙʳ. ʇʝʨʤʴ, ʢʘʟʘʥʩʢʠʡ ʷʨʫʩ, ʧʦʚʦʣʞʩʢʠʡ ʛʦʨʠʟʦʥʪ, ʧʝʯʠʱʠʥʩʢʠʝ ʩʣʦʠ. 

ɸʢʩʘʢʦʚʦ (ʐʝʥʪʘʣʠʥʩʢʠʡ ʨ-ʥ) (ɸ-ɺ); ɼʚʘ ʂʣʶʯʘ (ʀʩʘʢʣʠʥʩʢʠʡ ʨ-ʥ) (ɻ). ʇʦʢʨʦʚʥʳʝ ʢʦʩʪʠ: 

ɸ ï Platysomus biarmicus; ɹ ï Kargalichthys pritokensis. ʏʝʰʫʠ: ɺ ï Watsonichthys sp., 

ɻ ï Eurynotoidiidae gen. indet. ʉʙʦʨʳ ʠ ʬʦʪʦ ʈ.ɸ. ɻʫʥʯʠʥʘ, 2018 (ɸ), 2017 (ɺ); ɸ.ɸ. ʄʦʨʦʚʦʡ, 

2016 (ɹ); ɼ.ɺ. ɺʘʨʝʥʦʚʘ, 2017 (ɻ). ʉʆʀʂʄ (ˉ ʆʇ-199) (ɻ).  

Fig. 10. Ray-finned fishes. Permian, Kazanian Stage, Upper substage, Pechyshchian layers. of 

the Aksakovo (Shentala district) (A-C); Dva Klyucha (Isakly district) (D). Cranial cover bones: 

A ï Platysomus biarmicus; B ï Kargalichthys pritokensis. Scales: C ï Watsonichthys sp., 

Dï Eurynotoidiidae gen. indet. Collections and photos by R.A. Gunchin, 2018 (A), 2017 (C); 

A.A. Morova, 2016 (B), 2017 (D). SOIKM
34

(No. OP-199) (D). 

 

 

ʈʠʩ. 11. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʢʦʩʪʥʳʭ ʨʳʙ: ɸ ï ʵʣʦʥʠʭʪʠʦʙʨʘʟʥʳʝ [Acrolepis, ɼ.ɺ. ɹʦʛʜʘʥʦʚ] (ɹʦʛʜʘ-

ʥʦʚ, 2018), ɹ ï ʧʣʘʪʠʩʦʤʦʦʙʨʘʟʥʳʝ Platysomus [ɸ. ɺʣʘʩʦʚʘ] (ʇʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʡ .., 2012). 

Fig. 11. Reconstruction of bony fishes: A ï elonichthyiformes [Acrolepis, D.V. Bogdanov], 

B ï platysomiformes Platysomus [A. Vlasova]. 

                                                 
3
 ɿʜʝʩʴ ʠ ʜʘʣʝʝ / Hereinafter: Samara Regional historical and local lore museum named after P.V. Alabin. 
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ʂʨʦʤʝ ʵʪʦʛʦ, ʦʙʥʘʨʫʞʝʥ ʩʚʦʝʦʙʨʘʟʥʳʡ ʧʣʘʪʠ-

ʩʦʤʠʜ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʥʳʡ ʨʦʜʩʪʚʦʤ ʩ Kargal-

ichthys (ɹʘʢʘʝʚ ʠ ʜʨ., 2018). ʅʘʠʙʦʣʝʝ ʞʝ ʤʥʦʛʦ-

ʯʠʩʣʝʥʥʳ ʥʘ ʵʪʦʤ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ ʯʝʰʫʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷ, ʥʝʜʘʚʥʦ ʦʧʠʩʘʥʥʦʛʦ ʧʦ ʤʘʪʝʨʠʘʣʫ 

ʠʟ ʂʦʤʠ (ʨ. ʇʝʯʦʨʘ) ï Kutaichthys gubini Esin 

et Bakaev, 2022 (ʨʠʩ. 9, ɾ-ʀ) (Esin, Bakaev, 2022). 

ɼʨʫʛʘʷ ʚʘʞʥʘʷ ʛʨʫʧʧʘ ʣʫʯʝʧʸʨʳʭ ʠʟ ʵʪʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ï ʵʣʦʥʠʭʪʠʦʙʨʘʟʥʳʝ ʠʟ ʰʠʨʦʢʦ ʨʘʩ-

ʧʨʦʩʪʨʘʥʸʥʥʦʛʦ ʩʝʤ. Acrolepididae: Kazanichthys 

golyushermensis Esin, 1995, Acropholis stensioei 

Aldinger, 1937 ʠ A. spp. (ɹʘʢʘʝʚ ʠ ʜʨ., 2018) ʠ ʙʦ-

ʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ òWatsonichthysò noinski 

Esin
45

(ʨʠʩ. 9, ʂ; 10, ɺ-ɻ). 5 ʯʝʰʫʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʪʘʢʩʦʥʫ "Orenburgichthys" macroderma (Eichwald, 

1860)
5
,
6
ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʶʱʝʤʫ ʩʪʘʪʫʩ 

nomen nudum (ɹʘʢʘʝʚ, 2022). 

ʈʝʢʦʥʩʪʨʫʢʮʠʠ ʨʳʙ, ʨʦʜʩʪʚʝʥʥʳʭ ʚʠʜʘʤ ʢʦʤ-

ʧʣʝʢʩʘ ʠʟ ɸʢʩʘʢʦʚʦ, ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 11. 

 

ɼʣʷ ʩʣʝʜʫʶʱʝʛʦ ï ʫʨʞʫʤʩʢʦʛʦ ï ʚʝʢʘ ʩʨʝ-

ʜʠ ʝʜʠʥʠʯʥʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʨʝʛʠʦʥʝ ʥʝʠʟʫ-

ʯʝʥʥʳʭ ʯʝʰʫʡ ʣʫʯʝʧʸʨʳʭ (ʥʘʧʨʠʤʝʨ, ʨʠʩ. 10, ɻ) 

ʦʧʨʝʜʝʣʝʥʳ (ʆʨʣʦʚʘ ʠ ʜʨ., 2022) Lapkosubia 

uranensis (A. Minich, 1990) ʠʟ ʦʪʨ. ʕʚʨʠʥʦʪʦʠ-

ʜʠʦʙʨʘʟʥʳʝ (Eurynotoidiformes, ʩʨʝʜʥʷʷï

ʧʦʟʜʥʷʷ ʧʝʨʤʴ), ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʷʜ-

ʥʳʭ ʚʠʜʦʚ ʩ ʧʦʣʠʢʫʩʧʠʜʥʳʤʠ (ʤʥʦʛʦʚʝʨʰʠʥʥʳ-

ʤʠ) ʟʫʙʘʤʠ ʩʣʦʞʥʦʡ ʤʦʨʬʦʣʦʛʠʠ (ʨʠʩ. 12). ʇʨʝʜ-

ʩʪʘʚʠʪʝʣʠ ʠʟʚʝʩʪʥʳ ʠʟ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ ʠ ʉʠ-

ʙʠʨʠ. 

 

ɺ ʪʨʠʘʩʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ ʦʩʪʘʪʢʠ ʭʨʷ-

ʱʝʢʦʩʪʥʳʭ ʠʟʚʝʩʪʥʳ, ʥʦ ʠʟʫʯʝʥʳ ʧʣʦʭʦ. ʀʭ ʠʟʦ-

ʣʠʨʦʚʘʥʥʳʝ ʯʝʰʫʠ ʠ ʬʨʘʛʤʝʥʪʳ ʢʦʩʪʝʡ 

(ʨʠʩ. 13, 15) ʚʩʪʨʝʯʘʶʪʩʷ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ 

ʥʘ ʚʩʝʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ ʥʠʞʥʝʛʦ ʦʪ-

ʜʝʣʘ. 

ɿʘʚʨʠʭʪʠʠʦʙʨʘʟʥʳʝ (Saurichthyiformes) ï 

ʚʳʤʝʨʰʠʡ ʦʪʨʷʜ ʭʨʷʱʝʢʦʩʪʥʳʭ ʭʠʱʥʳʭ ʨʳʙ 

ʩ ʩʠʣʴʥʦ ʫʜʣʠʥʸʥʥʳʤ ʪʝʣʦʤ (ʜʦ 1,8 ʤ), ʚʳʪʷʥʫ-

ʪʳʤ ʠ ʟʘʦʩʪʨʸʥʥʳʤ ʨʳʣʦʤ (ʨʦʩʪʨʦʤ). ʏʝʰʫʡʥʳʡ 

ʧʦʢʨʦʚ ʨʝʜʫʮʠʨʦʚʘʥ ʜʦ 4 ʧʨʦʜʦʣʴʥʳʭ ʨʷʜʦʚ 

(ʨʠʩ. 14). ʀʟʚʝʩʪʥʳ ʢʘʢ ʠʟ ʤʦʨʩʢʠʭ, ʪʘʢ ʠ ʧʨʝ-

ʩʥʦʚʦʜʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʥʘʯʠʥʘʷ ʩ ʩʘʤʦʛʦ ʢʦʥʮʘ 

ʧʝʨʤʠ ʜʦ ʩʨʝʜʥʝʡ ʶʨ.r ʅʘʠʙʦʣʝʝ ʧʦʣʥʘʷ ʥʘʭʦʜʢʘ 

ʦʩʪʘʪʢʦʚ ʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʦ-

ʩʪʨʘʣʴʥʦʡ ʯʘʩʪʴʶ ʯʝʨʝʧʘ Saurichthys proximus 

ʠʟ ʨʳʙʠʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʥʠʞʥʝʛʦ ʪʨʠʘʩʘ ʙʘʩ-

ʩʝʡʥʘ ʨ. ʊʘʚʦʣʞʘʥʢʘ. 

 

                                                 
4
 ɺʠʜ ʥʝ ʦʧʫʙʣʠʢʦʚʘʥ ʧʦ ʧʨʘʚʠʣʘʤ ʄʂɿʅ (2004) 

ʠ ʠʤʝʝʪ ʩʪʘʪʫʩ nomen nudum (ɹʘʢʘʝʚ, 2022). 
5
 ʇʨʠ ʦʧʠʩʘʥʠʠ ʚʠʜ ʙʳʣ ʦʪʥʝʩʸʥ ʕ.ʀ. ʕʡʭʚʘʣʴʜʦʤ 

ʢ ʨʦʜʫ Acrolepis, ʘ ʨʦʜ ʥʝ ʦʧʫʙʣʠʢʦʚʘʥ ʧʦ ʧʨʘʚʠʣʘʤ 

ʄʂɿʅ (2004). 

 

ʈʠʩ. 12. ʕʚʨʠʥʦʪʦʠʜʠʦʙʨʘʟʥʳʝ: Lapkosubia sp., 

ʟʫʙ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ. ʇʝʨʤʴ, ʊʘʪʘʨʩʪʘʥ. 

ʌʦʪʦ ɸ.ʉ. ɹʘʢʘʝʚʘ (Bakaev, 2020). 

Fig. 12. Eurynotoidiformes Lapkosubia sp., upper 

jaw tooth. Permian, Tatarstan. Photo by 

A.S. Bakaev. 
 

 

ʈʠʩ. 13. ʍʨʷʱʝʢʦʩʪʥʳʝ: ʯʝʰʫʡʢʠ Chondrostei 

ord. indet. ʅʠʞʥʠʡ ʪʨʠʘʩ, ʨ. ʏʘʧʘʝʚʢʘ. 

ɸ ï ʠʥʜʩʢʠʡ ʷʨʫʩ, ʥʠʞʥʝʩʫʭʦʨʝʯʝʥʩʢʘʷ ʧʦʜ-

ʩʚʠʪʘ (ʅʦʚʠʢʦʚ, 2018); ɺʦʣʞʩʢʠʡ ʨ-ʥ, ʗʙʣʦ-

ʥʦʚʳʡ ɺʨʘʛ; ʩʙʦʨ ʠ ʬʦʪʦ ɸ.ɸ. ʃʝʥʪʠʥʘ, 2024. 

ɹ ï ʦʣʝʥʸʢʩʢʠʡ ʷʨʫʩ, ʛʦʩʪʝʚʩʢʘʷ ʩʚʠʪʘ. ɸʣʝʢ-

ʩʝʝʚʩʢʠʡ ʨ-ʥ, ɹʦʨʱʸʚʢʘ. ʀʕɺɹ, 2011, ʬʦʪʦ 

ɺ.ʇ. ʄʦʨʦʚʘ. 

Fig. 13. Chondrostei ord. indet., scales. Lower 

Triassic, Chapaevka River. A ï Induan stage, 

Lower Sukhorechenskian subformation. 

Volzhsky district, Yablonovy Vrag; collection 

and photo by A.A. Lentin, 2024. B ï Olenekian 

stage, Gostevkian Formation. Alekseevka district, 

Borshchevka. IEVB , 2011, photo by V.P. Morov.
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ʈʠʩ. 14. ɿʘʚʨʠʭʪʠʠʦʙʨʘʟʥʳʝ: cf. Saurichthys sp. A ï ʟʫʙ, ʥʠʞʥʠʡ ʪʨʠʘʩ, ʠʥʜʩʢʠʡ ʷʨʫʩ, ʥʠʞʥʝʩʫʭʦ-

ʨʝʯʝʥʩʢʘʷ ʧʦʜʩʚʠʪʘ. ɺʦʣʞʩʢʠʡ ʨ-ʥ, ʗʙʣʦʥʦʚʳʡ ɺʨʘʛ; ʩʙʦʨ ʠ ʬʦʪʦ ɸ.ɸ. ʃʝʥʪʠʥʘ, 2024. 

B ï ʨʝʢʦʥʩʪʨʫʢʮʠʷ [ʄʫʟʝʡ çʏʝʣʦʚʝʢ ʠ ʧʨʠʨʦʜʘè, ʄʶʥʭʝʥ] (Saurichthys-Nachbildung .., 2024). 

Fig. 14. Saurichthyiformes: cf. Saurichthys sp. A ï tooth, Lower Triassic, Induan stage, Lower 

Sukhorechenskian subformation. Volzhsky district, Yablonovy Vrag; collection and photo 

by A.A. Lentin, 2024. B ï reconstruction [Museum Mensch und Natur, Munchen]. 
 

 

ʈʠʩ. 15. ɸ, ɹ ï ʂʦʩʪʠ ʭʨʷʱʝʢʦʩʪʥʳʭ. ʊʨʠʘʩ, 

ʦʣʝʥʸʢʩʢʠʡ ʷʨʫʩ, ʢʘʤʝʥʥʦʷʨʩʢʘʷ ʩʚʠʪʘ. ɹʦʨ-

ʩʢʠʡ ʨ-ʥ. ɸ ï ʂʘʤʝʥʥʳʡ ɼʦʣ. ʀʕɺɹ (ˉ 3181), 

2011, ʬʦʪʦ ɺ.ʇ. ʄʦʨʦʚʘ. ɹ ï ʯʝʨʝʧʥʘʷ ʢʦʩʪʴ. 

ʄʝʯʝʪʴ III . ʉʆʀʂʄ (ˉ ʅɺʉʇ-8099), 1995, 

ʬʦʪʦ ɼ.ɺ. ɺʘʨʝʥʦʚʘ. 

Fig. 15. A, B ï bones of Chondrostei. Triassic, 

Olenekian, Kamennoyarskian formation. 

Borskoye district. A ï Kamenny Dol. IEVB 

(No. 3181), 2011, photo by V.P. Morov. B ï crani-

al bone. Mechet III . SOIKM  (No. NVSP-8099), 

photo by D.V. Varenov. 

ʈʝʛʠʦʥʘʣʴʥʘʷ ʠʭʪʠʦʬʘʫʥʘ ʶʨ rʠʟʫʯʝʥʘ ʦʯʝʥʴ 

ʩʣʘʙʦ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʳʷʩʥʷʝʪʩʷ, ʯʪʦ ʟʥʘʯʠ-

ʪʝʣʴʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʚ ʤʦʨʷʭ ʵʪʦʛʦ ʚʨʝʤʝʥʠ 

ʦʙʣʘʜʘʣʠ ʢʦʩʪʥʳʝ ʛʘʥʦʠʜʳ (ʧʦʜʢʣ. Holostei). 

ɺ ʛʣʠʥʘʭ ʢʠʤʝʨʠʜʞʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʚʩʪʨʝʯʝʥ ʟʫʙ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʦʪʨ. ʀʦʥʦʩʢʦʧʦʦʙʨʘʟʥʳʝ 

(Ionoscopiformes), ʘʥʘʣʦʛʠʯʥʳʡ Ionoscopus ʠʣʠ 

Ophiopsis (Vullo et al., 2014) (ʨʠʩ. 16). ʆʪʨʷʜ ʚʳ-

ʜʝʣʝʥ ʠʟ ɸʤʠʝʦʙʨʘʟʥʳʭ ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʩʪʨʦʝ-

ʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʢʦʩʪʝʡ ʯʝʨʝʧʘ. ʈr ʙʳ ʩʦ ʩʪʨʦʡ-

ʥʳʤ ʪʝʣʦʤ ʠ ʚ ʮʝʣʦʤ ʭʠʱʥʳʤʠ ʧʦʚʘʜʢʘʤʠ 

(ʨʠʩ. 17). ʅʘʙʣʶʜʘʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʩʚʦʝʙʨʘʟʥʦʤʫ 

ʘʤʠʦʠʜʥʦʤʫ ʪʠʧʫ ʯʝʰʫʡ (Deesri et al., 2023). 

 

 

ʈʠʩ. 16. ʀʦʥʦʩʢʦʧʦʦʙʨʘʟʥʳʝ: ʬʨʘʛʤʝʥʪ ʟʫʙʘ 

?Ionoscopus. ʖʨʘ, ʚʝʨʭʥʝʢʠʤʝʨʠʜʞʩʢʠʡ ʧʦʜʲ-

ʷʨʫʩ. ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ɿʘʚʦʜʩʢʦʝ; ʩʙʦʨ ʠ ʬʦ-

ʪʦ ɸ.ɸ. ʃʝʥʪʠʥʘ, 2023. 

Fig. 16. Ionoscopiformes: fragment of a tooth of 

?Ionoscopus. Jurassic, Upper Kimmeridgian . 

Zavodskoe locality; collection and photo 

by A.A. Lentin, 2023. 



54 

 

 

 

 
ʈʠʩ. 17. ʀʦʥʦʩʢʦʧʦʦʙʨʘʟʥʳʝ: ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

Ionoscopus (Ionoscopus .., 2024) 

Fig. 17. Ionoscopiformes: reconstruction of 

Ionoscopus. 

 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʵʪʦʤ ʞʝ ʩʣʦʝ ʦʙʥʘʨʫʞʝʥʳ ʟʫʙʳ, 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʧʠʢʥʦʜʦʥʪʠʜ (ʨʠʩ. 18) (ʦʧʠ-

ʩʘʥʠʝ ʦʪʨʷʜʘ ʩʤ. ʥʠʞʝ). 

 

 

ʈʠʩ. 18. ʇʠʢʥʦʜʦʥʪʦʦʙʨʘʟʥʳʝ (?), ʬʨʘʛʤʝʥʪʳ 

ʟʫʙʦʚ (ɸ, ɹ). ʖʨʘ, ʚʝʨʭʥʝʢʠʤʝʨʠʜʞʩʢʠʡ ʧʦʜʲ-

ʷʨʫʩ. ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ɿʘʚʦʜʩʢʦʝ. ʉʙʦʨ ʠ ʬʦ-

ʪʦ ɸ.ɸ. ʃʝʥʪʠʥʘ, 2023. 

Fig. 18. Pycnodontiformes (?), fragments of teeth 

(A, B). Jurassic, Upper Kimmeridgian. 

Zavodskoe locality. Collection and photo by 

A.A. Lentin, 2023. 

 

ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʠʟʫʯʝʥʠʠ ʛʦʨʶʯʠʭ 

ʩʣʘʥʮʝʚ ʂʘʰʧʠʨʩʢʦʛʦ ʨʘʟʨʝʟʘ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʠʤ ʠ ʚʳʰʝʣʝʞʘʱʠʭ (ʧʦ ʨʷʟʘʥʩʢʠʡ ʨʝ-

ʛʠʦʷʨʫʩ ʥʠʞʥʝʛʦ ʤʝʣʘ ʚʢʣʶʯʠʪʝʣʴʥʦ) ʪʦʣʱ 

ʫ ʩ. ʅʦʚ. ʈʘʯʝʡʢʘ ʦʙʥʘʨʫʞʝʥʳ ʦʪʜʝʣʴʥʳʝ ʟʫʙʳ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʪʨ. ɸʤʠʝʦʙʨʘʟʥʳʝ (Amii -

formes, ʩʨʝʜʥʠʡ ʪʨʠʘʩ ï ʥʳʥʝ), ʙʣʠʟʢʠʭ ʢ ʨʦʜʫ 

Caturus (ʨʠʩ. 19-20). ʆʥʠ ʠʤʝʶʪ ʢʦʨʦʥʢʫ ʩʪʨʝʣʦ-

ʚʠʜʥʦʡ ʬʦʨʤʳ (ʃʝʥʪʠʥ, 2023). ʀʟ ʩʣʘʥʮʝʚ ʂʘʰ-

ʧʠʨʘ ʪʘʢʞʝ ʠʟʚʝʩʪʥʳ ʥʘʭʦʜʢʠ ʦʙʣʦʤʢʦʚ ʯʝʣʁ-

ʩʪʝʡ ʨʳʙʳ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʢʘʪʫ-

ʨʠʜʘʤ (ʨʠʩ. 21-22). 

 

ʈʠʩ. 19. ɸʤʠʝʦʙʨʘʟʥʳʝ: ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʟʫʙ .r 

ʄʝʣ, ʨʷʟʘʥʩʢʠʡ ʨʝʛʠʦʷʨʫʩ. ʅʦʚ. ʈʘʯʝʡʢʘ. 

A ï Caturus sp.; B ï Amiiformes fam. indet. 

ʉʙʦʨ ʠ ʬʦʪʦ ɸ.ɸ. ʃʝʥʪʠʥʘ, 2023. 

Fig. 19. Amieiformes: isolated teeth. Cretaceous, 

Ryazanian. Novaya Racheika. A ï Caturus sp.; 

B -ï Amiiformes fam. indet. Collection and photo 

by A.A. Lentin, 2023. 
 

 

ʈʠʩ. 20. ɸʤʠʝʦʙʨʘʟʥʳʝ: ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

Caturus [N. Tamura] (Caturus .., 2024). 

Fig. 20. Amieiformes: reconstruction of 

Caturus [N. Tamura] . 
 

 

ʈʠʩ. 21. ɸʤʠʝʦʙʨʘʟʥʳʝ: ?Caturus sp., ʬʨʘʛʤʝʥʪ 

ʯʝʣʶʩʪʠ. ʖʨʘ, ʩʨʝʜʥʝʚʦʣʞʩʢʠʡ ʧʦʜʲʷʨʫʩ. 

ʐʘʭʪʘ çʅʦʚʦʢʘʰʧʠʨʩʢʘʷè; 

ʩʙʦʨ ʠ ʬʦʪʦ ʃ.ɺ. ɻʫʱʠʥʦʡ, 2019. 

Fig. 21. Ameiformes: ?Caturus sp., jaw fragment. 

Jurassic, Middle  Volgian. Novokashpirskaya 

mine; collection and photo by L.V. Gushchina, 

2019. 
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ʈʠʩ. 22. ɸʤʠʝʦʙʨʘʟʥʳʝ: ?Caturus sp., ʯʝʣʶʩʪɹ. 

ʖʨʘ, ʩʨʝʜʥʝʚʦʣʞʩʢʠʡ ʧʦʜʲʷʨʫʩ. ʐʘʭʪʘ çʅʦ-

ʚʦʢʘʰʧʠʨʩʢʘè̫; ʩʙʦʨ ʠ ʬʦʪʦ ʃ.ɺ. ɻʫʱʠʥʦʡ, 

2015. ʉʥʠʟʫ ï ʫʚʝʣʠʯʝʥʥʳʡ ʫʯʘʩʪʦʢ. 

Fig. 22. Ameiformes: ?Caturus sp., jaw. Jurassic, 

Middle Volgian. Novokashpirskaya mine; collec-

tion and photo by L.V. Gushchina, 2015. 

To the bottom is an enlarged section. 

 

ɺʩʪʨʝʯʝʥʥʳʝ ʚ ʨʘʟʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ʚʦʣʞʩʢʦʛʦ 

ʨʝʛʠʦʷʨʫʩʘ ʩʪʨʝʣʦʚʠʜʥʳʝ ʟʫʙʳ ʭʘʨʘʢʪʝʨʥʳ, 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤ. ʄʘʢ-

ʨʦʟʝʤʠʝʚʳʝ (Macrosemiidae) ʠʟ ʦʪʨ. ʉʝʤʠʦʥʦʪʦ-

ʦʙʨʘʟʥʳʝ (Semionotiformes, ʩʨʝʜʥʠʡ ʪʨʠʘʩ ï 

ʧʦʟʜʥʠʡ ʤʝʣ) (ʨʠʩ. 23-24). ɻʨʫʧʧʘ ʙʣʠʟʢʘ ʢ ʥʳʥʝ 

ʞʠʚʫʱʠʤ ʧʘʥʮʠʨʥʠʢʘʤ ʠ ʦʪʣʠʯʘʝʪʩʷ ʪʘʢʞʝ ʫʜ-

ʣʠʥʸʥʥʳʤʠ ʩʧʠʥʥʳʤʠ ʧʣʘʚʥʠʢʘʤʠ, ʧʨʠʩʧʦʩʦʙ-

ʣʝʥʥʳʤʠ ʢ ʤʝʜʣʝʥʥʦʤʫ ʤʘʥʝʚʨʝʥʥʦʤʫ ʧʣʘʚʘʥʠʶ. 

 

ʈʠʩ. 23. ʄʘʢʨʦʟʝʤʠʝʚʳʝ: ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

Propterus (Arratia, Schultze, 2012). 

Fig. 23. Macrosemiidae: reconstruction of 

Propterus. 

 

ʈʠʩ. 24. ʄʘʢʨʦʟʝʤʠʝʚʳʝ (?): ?Macrosemiidae 

gen. indet., ʬʨʘʛʤʝʥʪʳ ʟʫʙʦʚ. ʖʨʘ: ɸ ï ʩʨʝʜ-

ʥʝʚʦʣʞʩʢʠʡ ʧʦʜʲʷʨʫʩ, ʟʦʥʘ panderi. ɹ ï ʚʝʨʭ-

ʥʝʚʦʣʞʩʢʠʡ ʧʦʜʲʷʨʫʩ, ʟʦʥʘ nodiger. ʅʦʚ. ʈʘ-

ʯʝʡʢʘ. 2023. ʉʙʦʨʳ ʠ ʬʦʪʦ ɸ.ɸ. ʃʝʥʪʠʥʘ, 

2024 (ɸ), 2023 (ɹ). 

Fig. 24. ?Macrosemiidae gen. indet., fragments of 

teeth. Jurassic: A ï Middle Volgian, panderi 

zone. B ï Upper Volgian, nodiger zone. Novaya 

Racheika. Collection and photo by A.A. Lentin , 

2024 (A), 2023 (B). 

 

ɽʱʸ ʦʜʠʥ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʚ ʤʝʟʦ-

ʟʦʝ ʦʪʨʷʜ ʢʦʩʪʥʳʭ ʛʘʥʦʠʜʦʚ, ʠʟʚʝʩʪʥʳʡ ʚ ʨʝʛʠʦ-

ʥʝ ʧʦ ʥʘʭʦʜʢʘʤ ʟʫʙʦʚ ï ʇʠʢʥʦʜʦʥʪʦʦʙʨʘʟʥʳʝ 

(Pycnodontiformes, ʧʦʟʜʥʠʡ ʪʨʠʘʩ ï ʧʦʟʜʥʠʡ ʵʦ-

ʮʝʥ). ʆʙʠʪʘʪʝʣʠ ʧʨʠʙʨʝʞʥʳʭ ʤʝʣʢʦʚʦʜʠʡ; ʚ ʦʩ-

ʥʦʚʥʦʤ ʠʤʝʣʠ ʫʟʢʦʝ ʚʝʨʪʠʢʘʣʴʥʦ ʧʨʠʧʣʶʩʥʫʪʦʝ 

ʪʝʣʦ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ. ʅʘʠʙʦʣʝʝ ʟʘʤʝʪʥʦʡ ʦʩʦ-

ʙʝʥʥʦʩʪʴʶ ʜʘʥʥʳʭ ʨʳʙ ʙʳʣʠ ʟʫʙʳ ʦʩʦʙʦʡ ʬʦʨ-

ʤʳ. ɿʫʙʳ ʧʨʝʜʯʝʣʶʩʪʥʦʡ ʢʦʩʪʠ ʦʙʳʯʥʦ ʠʤʝʁ ʪ 

ʣʦʧʘʪʦʚʠʜʥʫʶ ʠʣʠ ʨʝʟʮʦʚʫʶ ʬʦʨʤʫ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʟʫʙʳ ʥʘ ʩʦʰʥʠʢʝ ʠ ʧʘʨʥʳʭ ʧʨʝʘʨʪʠʢʫʣʷʨʥʳʭ 

ʢʦʩʪʷʭ ʦʙʳʯʥʦ ʪʫʧʳʝ, ʦʢʨʫʛʣʳʝ ʠ ʨʘʩʧʦʣʦʞʝʥʳ 

ʚ ʥʝʩʢʦʣʴʢʦ ʟʫʙʥʳʭ ʨʷʜʦʚ ʥʘ ʟʫʙʥʦʤ ʤʦʩʪʫ, ʬʦʨ-

ʤʠʨʫʷ ʩʠʩʪʝʤʫ çʩʪʫʧʢʘè ï çʧʝʩʪʠʢè. ʕʪʘ ʩʧʝʮʠʘ-

ʣʠʟʠʨʦʚʘʥʥʘʷ ʘʜʘʧʪʘʮʠʷ ʫʥʠʢʘʣʴʥʘ ʜʣʷ ʧʠʢʥʦ-

ʜʦʥʪʦʦʙʨʘʟʥʳʭ ʠ ʭʦʨʦʰʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʦʙʨʘʙʦʪ-

ʢʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʩ ʪʚʸʨʜʳʤ ʧʘʥʮʠʨʝʤ, ʪʘʢʠʭ, 

ʢʘʢ ʤʦʣʣʶʩʢʠ, ʨʘʢʦʦʙʨʘʟʥʳʝ ʠ ʠʛʣʦʢʦʞʠʝ. ʇʠʢ-

ʥʦʜʦʥʪʠʜʳ ʚ ʨʝʛʠʦʥʝ ʧʨʝʜʩʪʘʚʣʝʥ r ʨʦʜʦʤ 

Piranhamesodon (ʨʠʩ. 25-26) ʠ ʝʱʸ ʥʝʩʢʦʣʴʢʠʤʠ 

ʧʣʦʭʦ ʠʟʫʯʝʥʥʳʤʠ ʚʠʜʘʤʠ, ʥʝ ʦʧʨʝʜʝʣʸʥʥʳʤʠ 

ʜʦ ʩʝʤʝʡʩʪʚʘ (ʨʠʩ. 27-28) (ʃʝʥʪʠʥ, 2023). 
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ʈʠʩ. 25. ʇʠʢʥʦʜʦʥʪʦʦʙʨʘʟʥʳʝ: ʠʟʦʣʠʨʦʚʘʥʥʳʝ 

ʟʫʙr Piranhamesodon sp. ɸ-ɺ ï ʶʨʘ, ʚʝʨʭʥʝ-

ʚʦʣʞʩʢʠʡ ʧʦʜʲʷʨʫʩ: ɸ ï ʟʦʥʘ fulgens, 

ɹ-ɺ ï ʟʦʥʘ nodiger. ɻ ï ʤʝʣ, ʨʷʟʘʥʩʢʠʡ ʨʝʛʠʦʷ-

ʨʫʩ. ʅʦʚ. ʈʘʯʝʡʢʘ. ʉʙʦʨr ʠ ʬʦʪʦ ɸ.ɸ. ʃʝʥʪʠ-

ʥʘ, 2023. ʄʘʩʰʪʘʙʥʘʷ ʤʝʪʢʘ 1 ʤʤ. 

Fig. 25. Pycnodontiformes: Piranhamesodon sp., 

isolated teeth. A-B ï Jurassic, Upper Volgian: 

A ï fulgens zone; B-C ï nodiger zone. D ï Creta-

ceous, Ryazanian. Novaya Racheika. Collection 

and photos by A.A. Lentin, 2023. Scale bar: 

1 mm. 
 

 

ʈʠʩ. 26. ʇʠʢʥʦʜʦʥʪʦʦʙʨʘʟʥʳʝ: ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

Piranhamesodon [ʖʨʩʢʠʡ ʤʫʟʝʡ, ɸʡʭʰʪʝʪ, 

ɻʝʨʤʘʥʠʷ] (Vogel, 2018). 

Fig. 26. Pycnodontiformes: reconstruction of 

Piranhamesodon [the Jura-Museum, Eischstatt, 

Germany]. 

 

ʈʠʩ. 27. ʇʠʢʥʦʜʦʥʪʦʦʙʨʘʟʥʳʝ: Pycnodontifor- 

mes fam. indet., ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʟʫʙʳ. ʖʨʘ: 

A ï ʩʨʝʜʥʝʚʦʣʞʩʢʠʡ ʧʦʜʲʷʨʫʩ, ʟʦʥʘ panderi; 

ɹ-ɼ ï ʚʝʨʭʥʝʚʦʣʞʩʢʠʡ ʧʦʜʲʷʨʫʩ: ɹ, ɻ ï ʟʦʥʘ 

catenulatum, ɺ, ɼ ï ʟʦʥʘ nodiger. ɸ, ɻ-ɼ ï ʂʘh-

ʧʠʨ, ɹ-ɺ ï ʅʦʚ. ʈʘʯʝʡʢʘ. ʉʙʦʨ ʠ ʬʦʪʦ 

ʃ.ɺ. ɻʫʱʠʥʦʡ, 2015 (ɸ); ɸ.ɸ. ʃʝʥʪʠʥʘ, 

2023-2024 (ɹ-ɺ, ɼ); ɸ.ɸ. ʄʠʨʦʥʝʥʢʦ, 2013 (ɻ). 

Fig. 27. Pycnodontiformes fam. indet., isolated 

teeth. Jurassic: A ï Middle Volgian, panderi 

zone; B-E ï Upper Volgian: B, D ï catenulatum 

zone, C, E ï nodiger zone. A, D-E ï Kashpir, 

B-C ï Novaya Racheika. Collection and photos 

by L.V. Gushchina, 2015 (A); A.A. Lentin, 

2023-2024 (B-C, E); A.A. Mironenko, 2013 (D). 
 

ɹʦʣʝʝ ʧʦʣʥʳʝ ʦʩʪʘʪʢʠ ʨʳʙ ʜʘʚʥʦ ʠʟʚʝʩʪʥʳ 

ʚ ʚʠʜʝ ʦʪʧʝʯʘʪʢʦʚ ʠ ʬʨʘʛʤʝʥʪʦʚ ʩʢʝʣʝʪʦʚ ʚ ʛʦ-

ʨʶʯʠʭ ʩʣʘʥʮʘʭ ʠ ʛʣʠʥʘʭ ʩʨʝʜʥʝʛʦ ʧʦʜʲʷʨʫʩʘ 

ʚʦʣʞʩʢʦʛʦ ʨʝʛʠʦʷʨʫʩʘ ʥʘ ʂʘʰʧʠʨʩʢʦʤ ʤʝʩʪʦʨʦ-

ʞʜʝʥʠʠ. ɺ ʥʘʰʝʡ ʢʦʣʣʝʢʮʠʠ ʪʘʢʞʝ ʠʤʝʶʪʩʷ ʩʙʦ-

ʨʳ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʠʟ ʙʘʩʩʝʡʥʘ ʨ. ʏʘʧʘʝʚʢʠ (ʛʣʘʚ-

ʥʳʤ ʦʙʨʘʟʦʤ, ʠʟ ʦʜʥʦʚʦʟʨʘʩʪʥʳʭ ʛʦʨʝʣʳʭ ʧʦ-

ʨʦʜ). ʏʘʱʝ ʜʨʫʛʠʭ ʚʩʪʨʝʯʘʝʪʩʷ Orthocormus sp. 

(ʨʠʩ. 29-30) ʠʟ ʩʝʤ. Pachycormidae ʦʪʨ. ʇʘʭʠ-

ʢʦʨʤʠʦʙʨʘʟʥʳʝ (Pachycormiformes, ʨʘʥʥʷʷ ʶʨʘ 

ï ʧʦʟʜʥʠʡ ʤʝʣ) (ʂʘʥʘʨʢʠʥʘ, 2024). ʂ ʵʪʦʤʫ ʦʪʨʷ-

ʜʫ ʦʪʥʦʩʷʪʩʷ ʢʨʫʧʥʳʝ ʨʳʙʳ ʩ ʫʜʣʠʥʸʥʥʳʤ ʨʳ-

ʣʦʤ ï ʘʢʪʠʚʥʳʝ ʭʠʱʥʠʢʠ ʠ ʙʳʩʪʨʳʝ ʧʣʦʚʮʳ. 

ɾʘʙʝʨʥʘʷ ʢʨʳʰʢʘ ʧʦʣʥʘʷ, ʣʫʯʠ ʤʥʦʛʦʯʠʩʣʝʥ-

ʥʳʝ. ɻʨʫʜʥʳʝ ʧʣʘʚʥʠʢʠ ʜʣʠʥʥʳʝ, ʪʦʥʢʠʝ. 

ʊʝʣ ʧʦʟʚʦʥʢʦʚ ʥʝʪ, ʠʣʠ ʦʥʠ ʚ ʚʠʜʝ ʧʦʣʫʢʦʣʝʮ 

ʏʝʰʫʠ ʪʦʥʢʠʝ, ʨʦʤʙʠʯʝʩʢʠʝ (ʆʩʥʦʚʳ.., 1964). 
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ʈʠʩ. 28. ʇʠʢʥʦʜʦʥʪʦʦʙʨʘʟʥʳʝ: ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

Pycnodus [P. Tibor ] (Pycnodontiformes .., 2024). 

Fig. 28. Pycnodontiformes: reconstruction of 

Pycnodus [P. Tibor].  

 

 

ʈʠʩ. 29. ʇʘʭʠʢʦʨʤʠʦʙʨʘʟʥʳʝ: ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

Orthocormus [ɼ.ɺ. ɹʦʛʜʘʥʦʚ] (ʆʨʪʦʢʦʨʤ .., 

2024). 

Fig. 29. Pachycormiformes: reconstruction of 

Orthocormus [D.V. Bogdanov]. 

 

 

ʈʠʩ. 30. ʇʘʭʠʢʦʨʤʠʦʙʨʘʟʥʳʝ: Orthocormus sp., ʧʝʨʝʜʥʷʷ ʯʘʩʪʴ ʩʢʝʣʝʪʘ ʩ ʯʝʨʝʧʦʤ. ʖʨʘ, ʩʨʝʜʥʝ-

ʚʦʣʞʩʢʠʡ ʧʦʜʲʷʨʫʩ. ʐʘʭʪʘ çʅʦʚʦʢʘʰʧʠʨʩʢʘʷè. ʉʆʀʂʄ (ʩʙʦʨ ʃ.ɺ. ɻʫʱʠʥʦʡ, 2015), ʬʦʪʦ 

ɼ.ɺ. ɺʘʨʝʥʦʚʘ. ʉʥʠʟʫ ï ʫʚʝʣʠʯʝʥʥʳʡ ʫʯʘʩʪʦʢ. 

Fig. 30. Pachycormiformes: Orthocormus sp., anterior part of the skeleton with the skull. Jurassic, 

Middle Volgian. Novokashpirskaya mine. SOIKM  (collection by L.V. Gushchina, 2015), photo by 

D.V. Varenov. To the bottom is an enlarged section. 

 

ʅʘʢʦʥʝʮ, ʪʘʢʞʝ ʚ ʩʣʘʥʮʘʭ ʩʨʝʜʥʝʚʦʣʞʩʢʦʛʦ 

ʧʦʜʲʷʨʫʩʘ ʚʧʝʨʚʳʝ ʜʣʷ ʨʝʛʠʦʥʘ ʦʪʤʝʯʘʶʪʩʷ ʢʦʩ-

ʪʠʩʪʳʝ ʨʳʙʳ (Teleostei), ʷʚʣʷʶʱʠʝʩʷ ʥʘʠʙʦʣʝʝ 

ʧʨʦʜʚʠʥʫʪʦʡ ʚ ʵʚʦʣʮʁʠʦʥʥʦʤ ʧʣʘʥʝ ʛʨʫʧʧʦʡ 

ʨʳʙ. ʇʦʤʠʤʦ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ ʩʢʝʣʝʪʘ, 

ʜʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥ rʮʠʢʣʦʠʜʥʳʡ ʠ ʢʪʝʥʦʠʜʥʳʡ 

ʪʠʧʳ ʯʝh ʫʡ. 
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ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Thrissops ʚʧʝʨʚʳʝ 

ʜʣʷ ʇʦʚʦʣʞʴʷ ʙʳʣʠ ʦʧʠʩʘʥʳ ʠʟ ʛʦʨʯʁʠʭ ʩʣʘʥʮʝʚ 

ʨʘʡʦʥʘ ʋʣʴʷʥʦʚʩʢʘ (ʂʦʟʣʦʚ, 1928; ʂʘʥʘʨʢʠʥʘ, 

2023). ʏʘʩʪʴ ʨʳʙʥʳʭ ʦʩʪʘʪʢʦʚ ʠʟ ʂʘʰʧʠʨʘ 

ʠ ʩ ʆʙʱʝʛʦ ʉr ʨʪʘ (ʨʠʩ. 31-33), ʥʝʩʦʤʥʝʥʥʦ, ʧʨʠ-

ʥʘʜʣʝʞʘʪ ʵʪʦʤʫ ʨʦʜʫ, ʢʦʪʦʨʳʡ ʪʨʘʜʠʮʠʦʥʥʦ ʦʪ-

ʥʦʩʠʪʩʷ ʢ ʦʪʨ. ʀʭʪʠʦʜʝʢʪʠʦʙʨʘʟʥʳʝ 

(Ichthyodectiformes), ʩʨʝʜʥʷʷ ʶʨʘ ï ʨʘʥʥʠʡ ʧʘ-

ʣʝʦʮʝʥ. ʆʪʨʷʜ ʚʢʣʶʯʘʝʪ ʨʳʙʦʷʜʥʳʭ ʭʠʱʥʠʢʦʚ 

ʩ ʤʘʩʩʠʚʥʳʤʠ ʯʝʣʶʩʪʥʳʤʠ ʢʦʩʪʷʤʠ ʩ ʢʦʥʠʯʝ-

ʩʢʠʤʠ ʟʫʙʘʤʠ ʨʘʟʥʦʡ ʚʝʣʠʯʠʥʳ. ʇʦʟʚʦʥʢʠ ʤʥʦ-

ʛʦʯʠʩʣʝʥʥʳʝ (ʦʢʦʣʦ 60) (ʨʠʩ. 34-35). 
 

 

ʈʠʩ. 31. ʀʭʪʠʦʜʝʢʪʠʦʙʨʘʟʥʳʝ: Thrissops sp., ʧʝʨʝʜʥʷʷ ʯʘʩʪʴ ʩʢʝʣʝʪʘ. ʖʨʘ, ʩʨʝʜʥʝʚʦʣʞʩʢʠʡ 

ʧʦʜʲʷʨʫʩ. ʐʘʭʪʘ ˉ 3 ʧʦʩ. ʅʦʚʦʢʘʰʧʠʨʩʢʠʡ. ʉʆʀʂʄ (ˉ ʂʇ-17749/2), 1968, ʬʦʪʦ ɼ.ɺ. ɺʘʨʝʥʦ-

ʚʘ. ʉʧʨʘʚʘ ï ʫʚʝʣʠʯʝʥʥʳʡ ʫʯʘʩʪʦʢ ʦʙʣʘʩʪʠ ʨʪʘ. 

Fig. 31. Ichthyodectiformes: Thrissops sp., anterior  part of the skeleton. Jurassic, Middle Volgian. 

òKashpirskayaò No. 3 mine. SOIKM  (No. KP-17749/2), 1968, photo by D.V. Varenov. On the right 

is an enlarged section of the mouth area. 
 

 

ʈʠʩ. 32. ʀʭʪʠʦʜʝʢʪʠʦʙʨʘʟʥʳʝ: Thrissops sp., ʩʢʝʣʝʪ. ʖʨʘ, ʩʨʝʜʥʝʚʦʣʞʩʢʠʡ ʧʦʜʲʷʨʫʩ. ʗʙʣʦʥʦʚʳʡ 

ɺʨʘʛ. ʉʆʀʂʄ (cʙʦʨ ʠ ʬʦʪʦ ʅ.ɸ. ʃʝʥʪʠʥʘ, 2023). ʉʧʨʘʚʘ ï ʬʨʘʛʤʝʥʪ ʢʦʥʪʨʦʪʧʝʯʘʪʢʘ. 

Fig. 32. Ichthyodectiformes: Thrissops sp. skeleton. Jurassic, Middle  Volgian. Yablonovy Vrag. Collec-

tion and photo by N.A. Lentin , 2023. On the right  is a fragment of a counterprint . 

 

 

 

 

 

 

 

ʈʠʩ. 33. ʀʭʪʠʦʜʝʢʪʠʦʙʨʘʟʥʳʝ: Thrissops sp., 

ʭʚʦʩʪ. ʖʨʘ, ʩʨʝʜʥʝʚʦʣʞʩʢʠʡ ʧʦʜʲʷʨʫʩ. ʂʘh-

ʧʠʨ. ʆʙʨʘʟʝʮ ʠʟ ʤʫʟʝʷ ʉʐ ˉ 22 (ʧʦʩ. ʅʦʚʦ-

ʢʘʰʧʠʨʩʢʠʡ). ʌʦʪʦ ʠʟ ʠʥʪʝʨʥʝʪʘ (2007). 

Fig. 33. Ichthyodectiformes: Thrissops sp. tail . 

Jurassic, Middle Volgian. Kashpir. Museum of 

School No. 22 (Novokashpirsky settlement). Un-

known Internet-resource (2007). 
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ʈʠʩ. 34. ʀʭʪʠʦʜʝʢʪʠʦʙʨʘʟʥʳʝ. ʈʝʢʦʥʩʪʨʫʢʮʠʷ 

Thrissops (D. Paper) (Thrissops .., 2024). 

Fig. 34. Ichthyodectiformes. Reconstruction of 

Thrissops (D. Pepper).

 

 

ʈʠʩ. 35. ʀʭʪʠʦʜʝʢʪʠʦʙʨʘʟʥʳʝ: Ichthyodectiformes gen. indet., ʧʝʨʝʜʥʠʝ ʯʘʩʪʠ ʩʢʝʣʝʪʦʚ. 

ʖʨʘ, ʩʨʝʜʥʝʚʦʣʞʩʢʠʡ ʧʦʜʲʷʨʫʩ. ʐʘʭʪʘ çʅʦʚʦʢʘʰʧʠʨʩʢʘʷè; ʩʙʦʨ ʠ ʬʦʪʦ ʃ.ɺ. ɻʫʱʠʥʦʡ, 

2009 (ɸ), 2013 (ɹ). ʉʳʟʨʘʥʩʢʠʡ ʢʨʘʝʚʝʜʯʝʩʢʠʡ ʤʫʟʝʡ (ɸ), ʉʆʀʂʄ (ɹ). 

Fig. 35. Ichthyodectiformes gen. indet., anterior  parts of skeletons. Jurassic, Middl e Volgian. Novo-

kashpirskaya mine; collection and photo by L.V. Gushchina, 2009 (A), 2013 (B). Syzran local lore mu-

seum (A), SOIKM  (B).
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ʀʟʚʝʩʪʥʳ ʦʪʜʝʣʴʥʳʝ ʥʘʭʦʜʢʠ ʚ ʛʦʨʶʯʠʭ 

ʩʣʘʥʮʘʭ ʨʝʛʠʦʥʘ ʠ ʬʨʘʛʤʝʥʪʦʚ ʩʢʝʣʝʪʦʚ ʠ ʜʨʫ-

ʛʠʭ, ʙʣʠʞʝ ʥʝ ʦʧʨʝʜʝʣʸʥʥʳʭ, ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʛʨʫʧʧʳ (ʨʠʩ. 36-37). 
 

 

ʈʠʩ. 36. ʃʫʯʝʧʸʨʳʝ ʨʳʙr. ʖʨʘ, ʩʨʝʜʥʝʚʦʣʞʩʢʠʡ ʧʦʜʲʷʨʫʩ. ʇʦʩ. ʅʦʚʦʢʘʰʧʠʨʩʢʠʡ. ɸ ï ʬʨʘʛ-

ʤʝʥʪ ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ, ʰʘʭʪʘ ˉ 3, 1998. ɹ ï ʩʨʝʜʥʷʷ ʯʘʩʪʴ ʩʢʝʣʝʪʘ, 1939. ʉʆʀʂʄ, 

ˉ ʂʇ-21848 (ɸ), ʂʇ-5824 (ɹ); ʬʦʪʦ ɼ.ɺ. ɺʘʨʝʥʦʚʘ. 

Fig. 36. Ray-finned fishes. Jurassic, Middle  Volgian. Kashpir . A ï fragment of vertebral column, mine 

No. 3? 1998. B ï middle part of skeleton, 1939. SOIKM , No. KP-21848 (A), KP-5824 (B); photo by 

D.V. Varenov. 

 

 

ʈʠʩ. 37. ʃʫʯʝʧʸʨʘ ̫ʨʳʙʘ, ʩʨʝʜʥʷʷ ʯʘʩʪʴ ʩʢʝʣʝʪʘ. ʖʨʘ, ʩʨʝʜʥʝʚʦʣʞʩʢʠʡ ʧʦʜʲʷʨʫʩ. ʗʙʣʦʥʦʚʳʡ 

ɺʨʘʛ (ɺʦʣʞʩʢʠʡ ʨ-ʥ); ʩʙʦʨ ʖ.ɺ. ɿʝʥʠʥʦʡ, ʬʦʪʦ ʈ.ɸ. ɻʫʥʯʠʥʘ, 2023. 

Fig. 37. Ray-finned fish, middle part of the skeleton. Jurassic, Middle Volgian. Yablonovy Vrag 

(Volzhsky district); collected by Y.V. Zenina, photo by R.A. Guchin, 2023. 

 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʯʘʩʪʦ ʚ ʨʘʟʣʠʯʥʳʭ ʩʣʦʠʩʪʳʭ 

ʧʦʨʦʜʘʭ ʶʨʳ ʠ ʧʦʛʨʘʥʠʯʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʤʝʣʘ 

ʚʩʪʨʝʯʘʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʤʝʣʢʠʝ ʢʦʩʪʠ (ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʝ), ʧʣʘʚʥʠʢʦʚʳʝ ʰʠ-

ʧʳ, ʯʝʰʫʡʢʠ, ʠʥʦʛʜʘ ʦʪʦʣʠʪʳ ʨʳʙ (ʨʠʩ. 38-45). 

ʆʜʥʘʢʦ ʦʥʠ ʥʝ ʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʞʝ ʜʦ ʦʪʨʷʜʘ. ɺ ʧʣʘʩʪʝ ʛʦʨʶ-

ʯʠʭ ʩʣʘʥʮʝʚ, ʦʪʥʦʩʷʱʝʤʩʷ ʢ ʨʷʟʘʥʩʢʦʤʫ ʨʝʛʠʦʷ-

ʨʫʩʫ ʥʠʞʥʝʛʦ ʤʝʣʘ, ʮʠʢʣʦʠʜʥʳʝ ʯʝʰʫʡʢʠ ʷʚʣʷ-

ʶʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤʠ ʤʘʢʨʦʬʘʫʥʠʩʪʠʯʝʩʢʠʤʠ 

ʦʩʪʘʪʢʘʤʠ. 

 

 

ʈʠʩ. 38. ʃʫʯʝʧʸʨʘ ̫ʨʳʙʘ, ʬʨʘʛʤʝʥʪ ʯʝʣʩʁʪʠ. 

ʖʨʘ, ʚʦʣʞʩʢʠʡ ʨʝʛʠʦʷʨʫʩï?ʤʝʣ. ʂʘhʧʠʨʩʢʠʡ 

ʨʘʟʨʝʟ (ʠʟ ʘʣʣʶʚʠʷ); ʩʙʦʨ ʠ ʬʦʪʦ ʅ.ɸ. ʂʨʘʡ-

ʥʦʚʘ, 2024. 

Fig. 38. Ray-finned fish, jaw fragment. Jurassic, 

Volgian ï?Cretaceous. Kashpir  (in alluvium); 

ʩollection and photo by N.A. Krainov , 2024. 
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ʈʠʩ. 39. ʃʫʯʝʧʸʨʘ ̫ʨʳʙʘ, ʦʪʧʝʯʘʪʦʢ ʤʝʞʧʦ-

ʟʚʦʥʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ ʧʦʟʚʦʥʢʘ ʩ ʦʩ-

ʪʘʪʢʘʤʠ ʢʦʩʪʠ. ɺʝʨʭʥʷʷ ʶʨʘ. ɿʘʚʦʜʩʢʦʝ ʤʝ-

ʩʪʦʥʘʭʦʞʜʝʥʠʝ, ʠʟ ʘʣʣʶʚʠʷ; ʩʙʦʨ ʠ ʬʦʪʦ 

ʄ.ʃ. ʇʘʧʝʨʥʦʛʦ, 2020. 

Fig. 39. Ray-finned fish, imprint of the interve r-

tebral surface of the vertebral body with rem-

nants of bone. Upper Jurassic. Zavodskoe locali-

ty, in alluvium; ʩollection and photo by 

M.L.  Paperny, 2020. 

 

ʈʠʩ. 40. ʃʫʯʝʧʸʨʘ ̫ʨʳʙʘ, ʧʘʨʘʩʬʝʥʦʠʜ (ʢʦʩʪʴ 

ʯʝʨʝʧʘ). ʖʨʘ, ʩʨʝʜʥʝʚʦʣʞʩʢʠʡ ʧʦʜʲʷʨʫʩ. 

ʂʘʰʧʠʨ; ʩʙʦʨ ʠ ʬʦʪʦ ɸ.ɸ. ʃʝʥʪʠʥʘ, 2022. 

Fig. 40. Ray-finned fish, parasphenoid (skull 

bone). Jurassic, Middle Volgian. Kashpir; 

collection and photo by A.A. Lentin, 2022. 

 

 

ʈʠʩ. 41. ʃʫʯʝʧʸʨʳʝ ʨʳʙʳ, ʧʣʘʚʥʠʢʦʚʳʝ ʰʠʧʳ. ʖʨʘ, ʩʨʝʜʥʝʚʦʣʞʩʢʠʡ ʧʦʜʲʷʨʫʩ, ʟʦʥʘ panderi. 

ʂʘʰʧʠʨ. ʉʙʦʨ ʠ ʬʦʪʦ: ɸ ï ɸ.ɸ. ʃʝʥʪʠʥʘ, 2022; ɹ ï ɺ.ʇ. ʄʦʨʦʚʘ; 1998 (ʀʕɺɹ, ˉ 1034); 

ɺ ï ʃ.ɺ. ɻʫʱʠʥʦʡ, 2015. 

Fig. 41. Ray-finned fishes, fin spines. Jurassic, Middle Volgian, panderi zone. Kashpir. Collection 

and photos: A ï A.A. Lentin, 2022; B ï V.P. Morov; 1998 (IEBB, No. 1034); C ï L.V. Gushchina, 2015. 

 

 

ʈʠʩ. 42. ʃʫʯʝʧʸʨʘ ̫ʨʳʙʘ, ʧʣʘʚʥʠʢ (?). ʖʨʘ, 

ʩʨʝʜʥʝʚʦʣʞʩʢʠʡ ʧʦʜʲʷʨʫʩ, ʟʦʥʘ panderi. ʂʘʰ-

ʧʠʨ; ʩʙʦʨ ʠ ʬʦʪʦ ɸ.ɸ. ʃʝʥʪʠʥʘ, 2022. 

Fig. 42. Ray-finned fish, fin (?). Jurassic, Middle 

Volgian, panderi zone. Kashpir ; ʩollection 

and photo by A.A. Lentin, 2022. 
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ʈʠʩ. 43. ɻʘʥʦʠʜʥʳʝ ʯʝʰʫʠ (ɸ-ɺ). ʖʨʘ, ʩʨʝʜʥʝʚʦʣʞʩʢʠʡ ʧʦʜʲʷʨʫʩ, ʟʦʥʘ panderi. ʂʘʰʧʠʨ. 

ɺ ï ʢʦʥʴʢʦʚʘʷ ʯʝʰʫʡʢʘ (?) [ʣʦʢʘʣʠʟʘʮʠʷ ʪʘʢʦʚʳʭ ʥʘ ʪʝʣʝ ʨʳʙʳ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 4]. 

ʉʙʦʨ ʠ ʬʦʪʦ ʃ.ɺ. ɻʫʱʠʥʦʡ, 2015 (ɸ, ɹ); ɸ.ɸ. ʃʝʥʪʠʥʘ, 2022 (ɺ). ʄʘʩʰʪʘʙʥʘʷ ʤʝʪʢʘ 1 ʤʤ (ɺ); 

ʚʥʝ ʤʘʩʰʪʘʙʘ (ɸ, ɹ). 

Fig. 43. Ganoid scales (A-C). Jurassic, Middle Volgian, panderi zone. Kashpir. B ï ridge scales (?) 

[localisation of such scales on the fish body is given in Fig. 4]. Collection and photo by L.V. Gushchina, 

2023 (A, B); A.A. Lentin, 2022 (C). Scale bar length 1 mm (C); out of scale (A, B). 

 

 
 

 

 

 

 

ʈʠʩ. 44. ʂʦʩʪʠʩʪrʝ ʨʳʙʳ: ʮʠʢʣʦʠʜʥʘʷ ʯʝʰʫʡ-

ʢʘ. ɺʝʨʭʥʷʷ ʶʨʘ, ʩʨʝʜʥʝʚʦʣʞʩʢʠʡ ʧʦʜʲʷʨʫʩ, 

ʟʦʥʘ panderi. ʆʙʱʠʡ ʩʳʨʪ (ɸʣʝʢʩʝʝʚʩʢʠʡ ʨ-ʥ); 

ʩʙʦʨ ʠ ʬʦʪʦ ɸ.ɸ. ʃʝʥʪʠʥʘ, 2024. 

Fig. 44. Teleosts: cycloid scales. Jurassic, Middle 

Volgian, panderi zone. Obshscy Syrt highlands, 

Alekseevka district ; collection and photo by 

A.A. Lentin, 2024. 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 45. ʃʫʯʝʧʸʨʳʝ ʨʳʙr, ʦʪʦʣʠʪʳ (ɸ, ɹ). 

ʖʨʘ, ʩʨʝʜʥʝʚʦʣʞʩʢʠʡ ʧʦʜʲʷʨʫʩ, ʟʦʥʘ panderi. 

ʂʘhʧʠʨ; ʩʙʦʨ ʠ ʬʦʪʦ ɸ.ɸ. ʃʝʥʪʠʥʘ, 2024. 

Fig. 45. Ray-finned fishes, otoliths (A, B). Ju-

rassic, Middle Volgian, panderi zone. Kashpir ; 

collection and photo by A.A. Lentin, 2024. 
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ɽʱ yʩʣʦʞʥʝʝ ʦʙʩʪʦʠʪ ʩʠʪʫʘʮʠʷ ʩ ʣʫʯʝʧʨyʤrʠ 

ʨʳʙʘʤʠ ʠʟ ʚʝʨʭʥʝʛʦ ʤʝʣʘ ʨʝʛʠʦʥʘ. ʆʩʪʘʪʢʠ ʠʭ 

ʠʟʚʝʩʪʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʐʠʛʦʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ʠʟʦ ʚʩʝʭ ʷʨʫʩʦʚ ʵʪʦʛʦ ʦʪʜʝʣʘ (ʄʦʨʦʚ, 2012). 

ʇʨʠ ʵʪʦʤ ʥʘʭʦʜʢʠ ʨʘʟʨʦʟʥʝʥʥʳʭ ʢʦʩʪʝʡ ʧʦʚʩʶʜʫ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʠ, ʠ, ʥʘʧʨʦʪʠʚ, ʢʦʩʪʥʦ-

ʯʝʰʫʡʥʳʝ ʦʩʪʘʪʢʠ ʤʝʣʢʠʭ ʨʳʙʦʢ ï ʦʩʪʘʪʢʠ ʨʘ-

ʮʠʦʥʦʚ ʧʠʪʘʥʠʷ ʚ ʭʦʜʘʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ (ʦʙʳʯ-

ʥʦ ʧʨʠʧʠʩʳʚʘʶʪʩʷ ʜʝʩʷʪʠʥʦʛʠʤ ʨʘʢʦʦʙʨʘʟʥʳʤ 

ʣʠʙʦ ʭʠʱʥʳʤ ʯʝʨʚʷʤ) ï ʤʝʩʪʘʤʠ ʦʙʠʣʴʥʳ 

(ʨʠʩ. 46-47). 

ʂʘʢ ʧʨʘʚʠʣʦ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʟʚʦʥʢʦʚ ʠ ʜʨʫʛʠʭ 

ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʢʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʮʠʢʣʦʠʜʥʳʭ ʯʝ-

ʰʫʡ ʥʝʚʦʟʤʦʞʥʦ ʜʘʞʝ ʜʦ ʦʪʨʷʜʘ. ɿʫʙʳ ʙʦʣʴʰʠʥ-

ʩʪʚʘ ʧʦʟʜʥʝʤʝʣʦʚʳʭ ʣʫʯʝʧʸʨʳʭ, ʦʩʦʙʝʥʥʦ ʤʝʣ-

ʢʠʝ, ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʪʨʫʜʥʦ- ʠʣʠ ʥʝʜʠʘʛʥʦʩʪʠ-

ʨʫʝʤʳʤʠ (Fossils .., 2002). 

ʅʝʩʤʦʪʨʷ ʥʘ ʫʢʘʟʘʥʥʳʝ ʩʣʦʞʥʦʩʪʠ, ʩʨʝʜʠ ʢʦ-

ʩʪʥʦ-ʯʝʰʫʡʥʳʭ ʦʩʪʘʪʢʦʚ ʧʦ ʭʘʨʘʢʪʝʨʥʦʤʫ ʩʪʨʦʝ-

ʥʠʶ ʧʦʟʚʦʥʢʦʚ ʠ ʯʝʰʫʡ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʜʝʨʮʝ-

ʪʠʜʳ ï ʩʝʤ. Dercetidae ʠʟ ʦʪʨ. ɸʫʣʦʧʦʦʙʨʘʟʥʳʝ 

(Aulopiformes) (ʨʠʩ. 48, ɸ-ɺ) ʠ ʩʝʣʴʜʝʚʳʝ; 

ʦʙʘ ʦʪʨʷʜʘ ʥʳʥʝ ʞʠʚʫʱʠʝ ʠ ʧʦʷʚʣʷʶʪʩʷ ʚ ʨʘʥ-

ʥʝʤ ʤʝʣʫ. 

 

 

 

ʈʠʩ. 46. ʂʦʩʪʥʦ-ʯʝʰʫʡʥʳʝ ʦʩʪʘʪʢʠ ʢʦʩʪʠʩʪʦʡ ʨʳʙʳ ʩ ʮʠʢʣʦʠʜʥʦʡ ʯʝʰʫʸʡ. ʄʝʣ, ʚʝʨʭʥʝʩʘʥʪʦʥ-

ʩʢʠʡ ʧʦʜʲʷʨʫʩ. ʂʣʠʤʦʚʢʘ; ʩʙʦʨ ʠ ʬʦʪʦ ɼ.ɺ. ɺʘʨʝʥʦʚʘ, 2012. ʉʆʀʂʄ, ˉ ʂʇ-28479. ʉʧʨʘʚʘ 

ʚʚʝʨʭʫ ï ʫʚʝʣʠʯʝʥʥʳʡ ʫʯʘʩʪʦʢ. 

Fig. 46. Bony and scaly remains of a teleost having cycloid scales. Cretaceous, Upper Santonian. 

Klimovka ; collection and photo by D.V. Varenov, 2012. SOIKM , No. KP-28479. Upper right  is an en-

larged section. 

 

 

 

ʈʠʩ. 47. ʂʦʩʪʠʩʪʳʝ ʨʳʙr. ɺʝʨʭʥʠʡ ʤʝʣ. ɸ ï ʦʢʘʪʘʥʥʳʝ ʦʪʜʝʣʴʥʳʝ ʪʝʣʘ ʧʦʟʚʦʥʢʦʚ. ʉʝʥʦʤʘʥ. 

ʂʣʠʤʦʚʢʘ. ɹ ï ʬʨʘʛʤʝʥʪ ʧʦʟʚʦʥʢʘ. ʊʫʨʦʥ. ʅʦʚʦʜʝʚʠʯʴʝ. ɺ ï ʮʠʢʣʦʠʜʥʘʷ ʯʝʰʫʡʢʘ. ɺʝʨʭʥʝʩʘʥ-

ʪʦʥʩʢʠʡ ʧʦʜʲʷʨʫʩ. ʂʣʠʤʦʚʢʘ. ʉʙʦʨ ʠ ʬʦʪʦ ɸ.ɸ. ʄʘʣʳʰʝʚʘ, 2019 (ɸ), ʄ.ʖ. ʉʦʩʥʦʚʩʢʦʛʦ, 

2024 (ɹ); ʩʙʦʨ ɺ.ʇ. ʄʦʨʦʚʘ, 2000, ʬʦʪʦ ɼ.ɺ. ɺʘʨʝʥʦʚʘ (ɺ). 

Fig. 47. Teleosts. Upper Cretaceous. A ï rounded isolated vertebral bodies. Cenomanian. Klimovka. 

B ï fragment of a vertebra. Turonian. Novodevichye. C ï cycloid scale. Upper Santonian. Klimovka. 

Collection and photo by A.A. Malyshev, 2019 (A), M.Yu. Sosnovsky, 2024 (B); collection 

by V.P. Morov, 2000, photo by D.V. Varenov (C).
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ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʘʫʣʦʧʦʦʙʨʘʟʥʳʭ ʩʦʯʝʪʘʶʪ 

ʚ ʩʝʙʝ ʧʨʠʤʠʪʠʚʥʳʝ ʠ ʧʨʦʜʚʠʥʫʪʳʝ ʩʪʨʫʢʪʫʨʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ. ɺʳʜʝʣʷʶʪʩʷ ʧʦ ʦʩʦʙʦʤʫ ʩʪʨʦʝʥʠ ʁ

ʞʘʙʝʨʥʦʡ ʜʫʛʠ. ʍʘʨʘʢʪʝʨʥʳ ʙʦʣʴʰʦʡ ʨʦʪ, ʛʣʫʙʦ-

ʢʦ ʧʦʨʝʟʘʥʥʳʡ ʭʚʦʩʪʦʚʦʡ ʧʣʘʚʥʠʢ. ʏʝʰʫʷ ʫʤʝ-

ʨʝʥʥʦ ʢʨʫʧʥʘʷ, ʮʠʢʣʦʠʜʥʘʷ ʠʣʠ ʢʪʝʥʦʠʜʥʘʷ. ʅʘ-

ʩʝʣʷʶʪ ʨʘʟʣʠʯʥʳʝ ʪʦʣʱʠ ʚʦʜʳ. 

ɼʝʨʮʝʪʠʜʳ ʦʪʣʠʯʘʶʪʩʷ ʦʯʝʥʴ ʫʜʣʠʥʸʥʥʳʤ 

ʪʝʣʦʤ, ʪʦʥʢʠʤʠ ʢʦʥʠʯʝʩʢʠʤʠ ʟʫʙʘʤʠ, ʢʪʝʥʦʠʜ-

ʥʦʡ ʯʝʰʫʸʡ; ʯʘʩʪʴ ʯʝh ʫʝʢ ʧʨʝʚʨʘʱʝʥʘ ʚ ʢʦʩʪʥʳʝ 

ʧʣʘʩʪʠʥʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʥʝʩʢʦʣʴʢʦ ʨʜ̫ʦʚ 

ʥʘ ʙʦʢʘʭ (ʆʩʥʦʚʳ .., 1964; Fossils .., 2002; 

Friedman, 2012). ɺʝʣʠ ʧʨʠʜʦʥʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ 

(ʨʠʩ. 48, ɻ). 
 

 

ʈʠʩ. 48. ɼʝʨʮʝʪʠʜʳ. A ï Dercetidae gen. indet., ʨʘʟʙʨʦʩʘʥʥʳʡ ʩʢʝʣʝʪ; ɹ, ɺ ï ʫʚʝʣʠʯʝʥʥʳʝ ʫʯʘʩʪ-

ʢʠ: ɹ ï ʬʨʘʛʤʝʥʪ ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ; ɺ ï ʩʢʦʧʣʝʥʠʝ V-ʦʙʨʘʟʥʳʭ ʢʦʩʪʥʳʭ ʧʣʘʩʪʠʥʦʢ. ʄʝʣ, ʪʫ-

ʨʦʥïʢʦʥʴʷʢ. ʂʣʠʤʦʚʢʘ; ʩʙʦʨ ʠ ʬʦʪʦ ʈ.ɸ. ɻʫʥʯʠʥʘ, 2022. ɻ ï ʨʝʢʦʥʩʪʨʫʢʮʠʷ Candelarhynchus 

(Vernygora et al., 2018). 

Fig. 48. Dercetidae. A ï Dercetidae gen. indet., scattered skeleton; B, C ï enlarged sections: B ï frag-

ment of vertebral column; C ï cluster of V-shaped bone plates. Cretaceous, TuronianïConiacian. 

Klimovka ; collection and photo by R.A. Gunchin, 2022. D ï reconstruction of Candelarhynchus. 

 

 

ɺʩʪʨʝʯʘʶʱʠʝʩʷ ʚʦ ʤʥʦʛʠʭ (ʩ ʪʫʨʦʥʘ ʧʦ ʤʘʘ-

ʩʪʨʠʭʪ) ʢʘʨʙʦʥʘʪʥʳʭ ʪʦʣʱʘʭ ʟʫʙʳ ʠ ʢʨʫʧʥʳʝ 

ʦʙʣʦʤʢʠ ʤʘʩʩʠʚʥʳʭ ʯʝʣʶʩʪʝʡ, ʚʝʨʦʷʪʥʦ, ʧʨʠ-

ʥʘʜʣʝʞʘʣʠ ʭʠʱʥʠʢʘʤ Enchodus ʠʟ ɸʫʣʦʧʦʦʙʨʘʟ-

ʥʳʭ (ʨʠʩ. 49-50). ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʜʘʥʥʦʛʦ ʨʦʜʘ, 

ʦʙʣʘʜʘʶʱʠʝ ʜʣʠʥʥʳʤʠ ʢʣʳʢʦʦʙʨʘʟʥʳʤʠ ʟʫʙʘʤʠ, 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʵʪʦ ʚʨʝʤʷ ʚ ʨʘʩʮʚʝʪʝ ʠ ʠʛʨʘʣʠ ʟʘ-

ʤʝʪʥʫʶ ʨʦʣʴ ʚ ʧʦʟʜʥʝʤʝʣʦʚʦʤ ʙʘʩʩʝʡʥʝ ʦʧʠʩʳ-

ʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʏʘʩʪʴ ʦʩʪʘʪʢʦʚ ʥʝ ʦʧʨʝʜʝʣʝ-

ʥʳ ʜʦ ʦʪʨʷʜʘ (ʨʠʩ. 51). 

 

 

ʈʠʩ. 49. ɸʫʣʦʧʦʦʙʨʘʟʥʳʝ: ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

Enchodus [E. Boucher] (Digital .., 2024). 

Fig. 49. Aulopiformes: reconstruction of 

Enchodus [E. Boucher]. 


