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Â ðàçâèòèè àíòèàðõ (Placodermi, Antiarchi) Ñåâåðíîé Åâðàçèè â ñðåäíåì–ïîçäíåì äåâîíå âûäåëÿþòñÿ òðè
ýòàïà: ñðåäíåäåâîíñêèé (I), ðàííèé ïîçäíåäåâîíñêèé (II) è ïîçäíèé ïîçäíåäåâîíñêèé (III). Ýòà ýòàïíîñòü
óñòàíàâëèâàåòñÿ ïî ñìåíå ñèñòåìàòè÷åñêîãî ñîñòàâà, ïîÿâëåíèè è âûìèðàíèè êðóïíûõ òàêñîíîâ àíòèàðõ, à
òàêæå äîìèíèðîâàíèè ðàçëè÷íûõ ãðóïï ýòèõ ðûá â èõòèîêîìïëåêñàõ. Ïåðâûé ýòàï îõâàòûâàåò ýéôåëüñêîå è
æèâåòñêîå âðåìÿ è õàðàêòåðèçóåòñÿ ðàñïðîñòðàíåíèåì ïðåèìóùåñòâåííî ïðåäñòàâèòåëåé àñòåðîëåïèôîð-
ìíûõ àíòèàðõ ñåìåéñòâ Pterichthyodidae è Asterolepididae, à òàêæå ïðèìèòèâíûõ áîòðèîëåïèôîðìíûõ
Dianolepididae. Â íåêîòîðûõ ðåãèîíàõ â ýòî âðåìÿ ìîãóò ïðèñóòñòâîâàòü ðåäêèå Bothriolepididae. Äëÿ âòîðîãî
(ôðàíñêîãî) ýòàïà õàðàêòåðíî óâåëè÷åíèåì ÷èñëåííîñòè Bothriolepididae, ñðåäè êîòîðûõ ïðèñóòñòâóþò ãåîã-
ðàôè÷åñêè øèðîêî ðàñïðîñòðàí¸ííûå âèäû (êîñìîïîëèòû). Òðåòèé ýòàï îõâàòûâàåò ôàìåíñêèé âåê è õàðàê-
òåðèçóåòñÿ ðàñïðîñòðàíåíèåì ïðåäñòàâèòåëåé îòðÿäà Bothriolepiformes. Ôàìåíñêèå áîòðèîëåïèôîðìû â Ñå-
âåðíîé Åâðàçèè ïðåäñòàâëåíû ñåìåéñòâàìè Bothriolepididae è Tubalepididae. Èç àñòåðîëåïèôîðìíûõ àíòèàðõ
ïðèñóòñòâóþò òîëüêî ðåäêèå Remigolepididae. Ïðèâîäèòñÿ õàðàêòåðèñòèêà ýòàïîâ è îáñóæäàþòñÿ èõ ãðàíèöû.
Íàèáîëåå ñóùåñòâåííûå ïåðåñòðîéêè òàêñîíîìè÷åñêîãî îáëèêà ôàóíû àíòèàðõ â Ñåâåðíîé Åâðàçèè ïðîèñ-
õîäèëè íà ãðàíèöàõ (èëè âáëèçè íèõ) æèâåòñêîãî è ôðàíñêîãî, ôðàíñêîãî è ôàìåíñêîãî âåêîâ.
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STAGES OF DEVELOPMENT OF THE MIDDLE—LATE DEVONIAN ICHTHYOFAUNA
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Three stages, namely Middle Devonian (I), Early Late Devonian (II) and Late Late Devonian (III), are distin-
guished in the evolution of antiarchs (Placodermi, Antiarchi) in the Middle-Late Devonian of Northern Eurasia.
These stages are set by changing the systematic composition, appearance and extinctions of antiarch taxons, as well as
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the dominance of different antiarch groups in the ichthyocomplexes. The first stage is of Eifelian and Givetian in age
and characterized by the development mainly of the asterolepiform antiarchs of the families Pterichthyodidae and
Asterolepididae, as also by the primitive bothriolepiform Dianolepididae. Rare bothriolepidids were present in some
regions of Northern Eurasia. The second (Frasnian) stage is marked by the bothriolepidid increasing in numbers. The
bothriolepidids became widely spread in Northern Eurasia. The third stage is of Famennian in age and described
mainly by the bothriolepiforms from the families Bothriolepididae and Tubalepididae. Rare remigolepids were present
among asterolepiforms during this stage. The characteristic of the stages is given, and position of their borders is dis-
cussed. The most significant changes in taxonomic composition of the antiarch fauna in the Northern Eurasia occurred
at (or near) the borders of Givetian and Frasnian, Frasnian and Famennian ages.

Key words: Early Vertebrates; Ichthyofauna; Placoderms; Antiarchs; Stages of Development; Biodiversity;
Middle-Late Devonian; Northern Eurasia.

Â ñðåäíå—âåðõíåäåâîíñêèõ îòëîæåíèÿõ îñòàò-
êè àíòèàðõ (Placodermi: Antiarchi), ñâîåîáðàçíîé è
ãåîãðàôè÷åñêè øèðîêî ðàñïðîñòðàíåííîé ãðóïïû
ïàíöèðíûõ ðûá, âñòðå÷àþòñÿ íà òåððèòîðèè âñåõ
êîíòèíåíòîâ. Îíè èçâåñòíû èç ìíîãèõ ìåñòîíà-
õîæäåíèé íèçøèõ ïîçâîíî÷íûõ êàê â êîíòèíåí-
òàëüíûõ, òàê è â ïðèáðåæíî-ìîðñêèõ îòëîæåíèÿõ
Ñåâåðíîé Åâðàçèè. Âûñîêèå òåìïû ýâîëþöèè,
ìîðôîëîãèÿ, îáåñïå÷èâàþùàÿ õîðîøóþ äèàãíîñ-
òè÷íîñòü îñòàòêîâ, è âìåñòå ñ òåì èõ øèðîêîå ãåî-
ãðàôè÷åñêîå ðàñïðîñòðàíåíèå ïîçâîëÿþò èñïîëü-
çîâàòü îñòàòêè àíòèàðõ â áèîñòðàòèãðàôèè. Ýòà
ãðóïïà ðûá îòíîñèòñÿ ê ÷èñëó ðóêîâîäÿùèõ èñêî-
ïàåìûõ äåâîíà ðàçëè÷íûõ ðåãèîíîâ ìèðà.

Â ñðåäíå—ïîçäíåäåâîíñêîå âðåìÿ øèðîêî ðàñ-
ïðîñòðàíÿþòñÿ àíòèàðõè ñ ïîëíîñòüþ ñôîðìèðî-
âàííûì ãðóäíûì ñóñòàâîì (processus brachialis) —
ýóàíòèàðõè èëè íàñòîÿùèå àíòèàðõè (Euantiarchi),
èçâåñòíûå â ãåîëîãè÷åñêîé ëåòîïèñè ñ êîíöà ðàí-
íåãî äåâîíà [28, 29]. Â ýéôåëüñêîå âðåìÿ ïîÿâëÿ-
þòñÿ ìíîãèå òàêñîíû íàñòîÿùèõ àíòèàðõ, ñóùåñò-
âîâàâøèõ â òå÷åíèå ïîçäíåäåâîíñêîãî âðåìåíè.
Ñðåäè íèõ øèðîêî ðàñïðîñòðàíåííûå ðîäû Both-
riolepis è Asterolepis [2, 4, 30, 31].

Ïî ðåçóëüòàòàì ïðîâåäåííîãî àíàëèçà ñèñòåìà-
òè÷åñêîãî ñîñòàâà è ñòðàòèãðàôè÷åñêîãî ðàñïðîñò-
ðàíåíèÿ ýóàíòèàðõ â ðàçíûõ îáëàñòÿõ Ñåâåðíîé
Åâðàçèè [14, 15, 17, 25, 26], àâòîðîì âûäåëÿþòñÿ
òðè êðóïíûõ ýòàïà â ðàçâèòèè ýòîé ãðóïïû â ñðåä-
íåì—ïîçäíåì äåâîíå [13, 16]: I — ñðåäíåäåâîí-
ñêèé, II — ðàííèé ïîçäíåäåâîíñêèé, III — ïîçä-
íèé ïîçäíåäåâîíñêèé. Ýòà ýòàïíîñòü óñòàíàâëèâà-
åòñÿ ïî ñìåíå ñèñòåìàòè÷åñêîãî ñîñòàâà, ïîÿâëå-
íèþ è âûìèðàíèþ êðóïíûõ òàêñîíîâ è äîìèíèðî-
âàíèè ðàçëè÷íûõ ãðóïï àíòèàðõ â èõòèîêîìïëåê-
ñàõ. Íèæå ïðèâîäèòñÿ õàðàêòåðèñòèêà âûäåëÿåìûõ
ýòàïîâ.

Ýòàïíîñòü ðàçâèòèÿ ôàóíû àíòèàðõ
Ñåâåðíîé Åâðàçèè

Ñðåäíåäåâîíñêèé (I) ýòàï îõâàòûâàåò ýéôåëü-
ñêîå è æèâåòñêîå âðåìÿ è õàðàêòåðèçóåòñÿ ðàñ-
ïðîñòðàíåíèåì â Ñåâåðíîé Åâðàçèè ïðåèìóùåñò-
âåííî ïðåäñòàâèòåëåé àñòåðîëåïèôîðìíûõ àíòè-
àðõ ñåìåéñòâ Pterichthyodidae è Asterolepididae, à
òàêæå ïðèìèòèâíûõ áîòðèîëåïèôîðìíûõ Dianole-

pididae. Â íåêîòîðûõ ðåãèîíàõ â ýòî âðåìÿ ìîãóò
ïðèñóòñòâîâàòü ðåäêèå Bothriolepididae. Ïòåðèõ-
òèîäèäû ñóùåñòâóþò òîëüêî âî âðåìÿ ýòîãî ýòàïà è
øèðîêî ðàñïðîñòðàíÿþòñÿ â Ñåâåðíîé Åâðàçèè,
äîñòèãàÿ ìàêñèìóìà ñâîåãî ðàçíîîáðàçèÿ. Â ñðåä-
íåäåâîíñêîå âðåìÿ ïðåäñòàâëåíû âèäû àíòèàðõ ñ
óçêèì ãåîãðàôè÷åñêèì ðàñïðîñòðàíåíèåì, îõâàòû-
âàþùèì îòäåëüíûå ðåãèîíû.

Ýéôåëüñêèå àíòèàðõè õîðîøî èçó÷åíû èç ñåâå-
ðî-çàïàäíîãî ñóáðåãèîíà Âîñòî÷íî-Åâðîïåéñêîé
ïëàòôîðìû (ÂÅÏ). Èç îòëîæåíèé ïÿðíóñêîãî è
íàðîâñêîãî ãîðèçîíòîâ èçâåñòíû ïòåðèõòèîäèäû
Byssacanthus dilatatus è àñòåðîëåïèäèäû Asterolepis
estonica (òàáë. 1).

Â æèâåòñêîå âðåìÿ àíòèàðõè áûëè áîëåå ìíîãî-
÷èñëåííûìè è ðàñïðîñòðàíÿþòñÿ ïî òåððèòîðèè
Ñåâåðíîé Åâðàçèè çíà÷èòåëüíî øèðå. Â ýòî âðåìÿ
â èõòèîêîìïëåêñàõ íà òåððèòîðèè ÂÅÏ òàêæå ïðè-
ñóòñòâóþò âèäû ðîäîâ Byssacanthus è Asterolepis: B.
dilatatus, A. estonica, A. dellei, A. essica è A. ornata [2,
4] (òàáë. 1). Â æèâåòå Öåíòðàëüíîãî Êàçàõñòàíà àí-
òèàðõè ïðåäñòàâëåíû ïòåðèõòèîäèäàìè (Stegolepis
jugata, S. tuberculata, Sherbonaspis andreannae), àñïå-
ðàñïèäèäàìè (Asperaspis carinata) è áîòðèîëåïè-
ôîðìíûìè àíòèàðõàìè — òåíèçîëåïèäèíàìè (Teni-
zolepis asiatica, T. rara) è áîòðèîëåïèäèíàìè (Both-
riolepis kassini, B. babichevi) (òàáë. 2). Êàçàõñòàíñêèé
Stegolepis, ñ êîðîòêèì ïàíöèðåì è ðàçâèòûì ñïèí-
íûì øèïîì íà ïåðåäíåé ñðåäíåñïèííîé êîñòè,
ïî-âèäèìîìó, î÷åíü áëèçîê åâðîïåéñêîìó Byssa-
canthus è îáðàçóåò ñ íèì îäíî ïîäñåìåéñòâî Byssa-
canthidinae [26]. Ðåäêèå äèàíîëåïèäèäû Tenizo-
lepidinae gen. et sp. indet. â ýòî âðåìÿ âñòðå÷àëèñü è
íà òåððèòîðèè Òóâèíñêîãî ïðîãèáà â Þæíîé Ñè-
áèðè [26] (òàáë. 3). Îíè îáíàðóæèâàþò ñõîäñòâî ñ
êàçàõñòàíñêèìè òåíèçîëåïèñàìè, â ÷àñòíîñòè, íàè-
áîëüøåå ñ Tenizolepis asiatica (Obrucheva), ÷òî, âå-
ðîÿòíåå âñåãî, óêàçûâàåò íà òåñíóþ ñâÿçü ìåæäó
êàçàõñòàíñêîé è òóâèíñêîé ïàëåîçîîãåîãðàôè÷åñ-
êèìè ïðîâèíöèÿìè â æèâåòñêîå âðåìÿ. Íà òåððè-
òîðèè Ñèáèðñêîé ïëàòôîðìû (Òóíãóññêàÿ ñèíåê-
ëèçà) â ïîçäíåæèâåòñêîå âðåìÿ èçâåñòíû ðåäêèå
àíòèàðõè, ïðåäïîëîæèòåëüíî îòíîñèìûå ê ðîäó
áîòðèîëåïèñ — Bothriolepis (?) sp. [14, 17, 26].

Â êîíöå æèâåòñêîãî âåêà ïòåðèõòèîäèäû è òå-
íèçîëåïèäèíû âûìèðàþò; òîëüêî â æèâåòñêîå âðå-
ìÿ ñóùåñòâîâàëè àñïåðàñïèäèäû. Íà òåððèòîðèè
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ñåâåðî-çàïàäà ÂÅÏ ïòåðèõòèîäèäû èñ÷åçàþò â
êîíöå æèâåòñêîãî âðåìåíè. Îñòàòêè ïîñëåäíèõ
ïòåðèõòèîäèä èçâåñòíû èç áóðòíèåêñêîãî ãîðè-
çîíòà. Â îòëîæåíèÿõ ãàóéñêîãî ãîðèçîíòà îíè óæå
íå âñòðå÷àþòñÿ, â ýòèõ æå îòëîæåíèÿõ ïîÿâëÿþòñÿ
îñòàòêè ïåðâûõ äëÿ ïëàòôîðìû áîòðèîëåïèäèä
Bothriolepis sp. [22, 23]. Ó÷èòûâàÿ ýòî, íà òåððèòî-
ðèè ÂÅÏ âåðõíÿÿ ãðàíèöà ïåðâîãî ýòàïà â íàñòîÿ-
ùåå âðåìÿ ìîæåò áûòü ïðîâåäåíà â êîíöå áóðòíè-
åêñêîãî âðåìåíè ïî èñ÷åçíîâåíèþ ïòåðèõòèîäèä è
ïîÿâëåíèþ áîòðèîëåïèäèä, â îòëè÷èå îò äðóãèõ
ðåãèîíîâ Ñåâåðíîé Åâðàçèè, ãäå îíà ïðîâîäèòñÿ â
êîíöå æèâåòà.

Ðàííèé ïîçäíåäåâîíñêèé (II) ýòàï õàðàêòåðèçóåò-
ñÿ óâåëè÷åíèåì ÷èñëåííîñòè áîòðèîëåïèäèä. Ñðå-
äè Bothriolepididae ïðèñóòñòâóþò ãåîãðàôè÷åñêè
øèðîêî ðàñïðîñòðàíåííûå âèäû (êîñìîïîëèòû),
âñòðå÷àþùèåñÿ â ðàçíûõ ðåãèîíàõ Ñåâåðíîé Åâðà-
çèè. Ýòîò ýòàï îõâàòûâàåò ïðåèìóùåñòâåííî ôðàí-
ñêîå âðåìÿ. Íà ÂÅÏ ê íåìó ìîãóò áûòü îòíåñåíû è
âåðõè æèâåòà (ñì. âûøå).

Â ôðàíñêîì âåêå àíòèàðõè ðàñïðîñòðàíèëèñü
íà çíà÷èòåëüíîé ÷àñòè òåððèòîðèè Ñåâåðíîé Åâðà-
çèè. Íà òåððèòîðèè ÂÅÏ â ýòî âðåìÿ ðàçâèâàëèñü
êàê àñòåðîëåïèäèäû, ïîÿâèâøèåñÿ âî âðåìÿ ñðåä-
íåäåâîíñêîãî ýòàïà, òàê è áîòðèîëåïèäèäû, ñ ïî-
ÿâëåíèåì êîòîðûõ íà ïëàòôîðìå ñâÿçûâàåòñÿ íà-
÷àëî ðàííåãî ïîçäíåäåâîíñêîãî ýòàïà. Â ñåâåðî-
çàïàäíîì ñóáðåãèîíå ÂÅÏ â ðàííå—ïîçäíåôðàí-
ñêîå âðåìÿ âìåñòå ñ àñòåðîëåïèñàìè Asterolepis radi-
ata, A. syasiensis è A. ? amulensis ïðèñóòñòâóþò âèäû
ðîäà Bothriolepis è Grossilepis: B. prima, B. obrutschewi,
B. cellulosa, B. maxima, G. tuberculata è äð. (òàáë. 4). Èç
àìàòñêèõ îòëîæåíèé ó ñ. ßì-Òåñîâî Ä.Â. Îáðó÷å-
âûì [18] áûë îïèñàí âèä Asterolepis cristata, ïîçäíåå
ñâåä¸ííûé â ñèíîíèìèêó A. radiata [2, 4]. A. cristata
áûë âûäåëåí ïî ñâîåîáðàçíîé ñêóëüïòóðå íàðóæ-
íîé ïîâåðõíîñòè êîñòåé, ñîñòîÿùåé èç ìåëêèõ êî-
íóñîâèäíûõ ñ çàîñòðåííûìè âåðõóøêàìè áóãîð-
êîâ, ðàñïîëîæåííûõ áåñïîðÿäî÷íî è áëèçêî îäèí
ê äðóãîìó, à òàêæå ïî ñðàâíèòåëüíî âûñîêîìó
ñïèííîìó ãðåáíþ òóëîâèùíîãî ïàíöèðÿ. Êîñòè
÷åðåïíîé êðûøè ó A. cristata êðåïêî ñðàñòàëèñü
ìåæäó ñîáîé, ïîýòîìó èõ ãðàíèöû îïðåäåëÿþòñÿ ñ
òðóäîì. Ýòè ïðèçíàêè ñèëüíî âûäåëÿþò A. cristata
ñðåäè äðóãèõ èçâåñòíûõ ïðåäñòàâèòåëåé ðîäà Aste-
rolepis, ïîýòîìó, âîçìîæíî, ÷òî âèä âñ¸-òàêè äîë-
æåí ðàññìàòðèâàòüñÿ â êà÷åñòâå ñàìîñòîÿòåëüíîãî
[11, 25]. Â öåíòðàëüíîì ñóáðåãèîíå ïëàòôîðìû àñ-
òåðîëåïèäèäû áûëè ìíîãî÷èñëåííûìè òîëüêî â òè-
ìàíñêîå âðåìÿ, îòêóäà èçâåñòíû Asterolepis radiata è
A. cf. A. syasiensis. Íà÷èíàÿ ñ ñàðãàåâñêîãî âðåìåíè
â èõòèîôàóíå öåíòðàëüíîãî ñóáðåãèîíà èç àíòèàðõ
ïðåäñòàâëåíû òîëüêî ðåäêèå áîòðèîëåïèäèäû Both-
riolepididae indet. [11, 25].

Íà òåððèòîðèè àçèàòñêîé ÷àñòè Ñåâåðíîé Åâðà-
çèè â ôðàíñêîì âåêå áûëè øèðîêî ðàñïðîñòðàíå-

íû ïðåäñòàâèòåëè ñåìåéñòâà Bothriolepididae. Äîñ-
òîâåðíûå àñòåðîëåïèäèäû â íàñòîÿùåå âðåìÿ èç-
âåñòíû òîëüêî èç àðêòè÷åñêîé îáëàñòè [21]. Â Öåíò-
ðàëüíîì Êàçàõñòàíå ñóùåñòâîâàëè ýíäåìè÷íûå
âèäû øèðîêî ðàñïðîñòðàíåííîãî ðîäà Bothriolepis
(B. amankonyrica, B. kassini, B. nikitinae, B. tastenica)
(òàáë. 2); íà òåððèòîðèè Óçáåêèñòàíà — B. (?) turani-
ca è B. sanzarensis; íà òåððèòîðèè Þæíîãî Óðàëà —
B. markovskii. Ïîñëåäíèé âèä ÿâëÿåòñÿ ñàìûì ðàí-
íèì áîòðèîëåïèäèäíûì àíòèàðõîì â Ñåâåðíîé
Åâðàçèè, ó êîòîðîãî áûë ðàçâèò êîñòíûé ñïèííîé
ãðåáåíü. Òàêèå ãðåáíè, ïî-âèäèìîìó, âûïîëíÿëè
ôóíêöèþ ñòàáèëèçàòîðà òåëà ðûáû ïðè ïëàâàíèè
è ïàðàëëåëüíî ðàçâèëèñü ó íåñêîëüêèõ âèäîâ ðîäà
Bothriolepis. Âî ôðàíå Êóçíåöêîãî, Ìèíóñèíñêîãî
è Òóâèíñêîãî ïðîãèáîâ âñòðå÷åíû êàê ýíäåìè÷íûå
âèäû (Bothriolepis sibirica), òàê è êîñìîïîëèòû —
ôîðìû ñõîæèå ñ åâðîïåéñêèìè âèäàìè (Bothriolepis
cf. B. cellulosa, Grossilepis aff. G. tuberculata) (òàáë. 3),
÷òî ïðåäïîëàãàåò ñâÿçü ìåæäó þæíî-ñèáèðñêîé
è åâðàìåðèêàíñêîé èõòèîôàóíàìè â ýòî âðåìÿ.
Íàëè÷èå òàêîé ñâÿçè ïîäòâåðæäàåòñÿ è ïðèñóò-
ñòâèåì áîòðèîëåïèäèä Bothriolepididae indet. âî
ôðàíå Êóçáàññà, ñõîæèõ ñ áîòðèîëåïèñàìè èç Öåíò-
ðàëüíîé Ïîëüøè è ëèâíîëåïèñàìè åâðîïåéñêîé
÷àñòè Ðîññèè [26].

Ñóäÿ ïî íàõîäêàì àíòèàðõ Asterolepis cf. A. maxi-
ma Agassiz, B. cf. B. obrutchewi Gross, B. cf. B. traud-
scholdi, B. cf. B. maxima, B. leptocheira è äðóãèõ ïî-
çâîíî÷íûõ â âåðõíåì äåâîíå Ñåâåðíîé Çåìëè [21],
ïðåäñòàâëåííûõ ôîðìàìè, ñõîäíûìè ñ åâðîïåé-
ñêèìè, à òàêæå Grossilepis sp. indet. íà ñåâåðî-çàïà-
äå Ñèáèðñêîé ïëàòôîðìû [10], â ïîçäíåäåâîíñêîå
âðåìÿ ñåâåðîçåìåëüñêàÿ è ñèáèðñêàÿ èõòèîôàóíû
áûëè òåñíî ñâÿçàíû ñ åâðàìåðèêàíñêîé è, ïî-âè-
äèìîìó, âõîäèëè â ñîñòàâ åäèíîé ïðîâèíöèè, â îò-
ëè÷èå îò òóâèíñêîé, ñîõðàíèâøåé ñàìîñòîÿòåëü-
íîñòü, è â èõòèîôàóíå êîòîðîé ïðåäñòàâëåíû â
îñíîâíîì ýíäåìè÷íûå âèäû àíòèàðõ (B. sibirica,
B. dorakarasugensis).

Âåðõíÿÿ ãðàíèöà ðàííåãî ïîçäíåäåâîíñêîãî ýòà-
ïà óñòàíàâëèâàåòñÿ â êîíöå ôðàíñêîãî âåêà íà òåð-
ðèòîðèè ÂÅÏ ïî èñ÷åçíîâåíèþ àñòåðîëåïèäèä.
Îñòàòêè ïîñëåäíèõ ïðåäïîëàãàåìûõ àñòåðîëåïèäèä
Asterolepididae ? gen. indet. âñòðå÷åíû çäåñü â îòëî-
æåíèÿõ àìóëüñêîãî ãîðèçîíòà [4]. Â Öåíòðàëüíîì
Êàçàõñòàíå ãðàíèöà ïðîâîäèòñÿ ïî ñîêðàùåíèþ
÷èñëåííîñòè áîòðèîëåïèäèä â êîíöå ôðàíà; â
Þæíîé Ñèáèðè — â âåðõàõ ôðàíà ïî ñîêðàùåíèþ
÷èñëåííîñòè áîòðèîëåïèäèä è ïîÿâëåíèþ òóáàëå-
ïèäèä.

Ïîçäíèé ïîçäíåäåâîíñêèé (III) ýòàï îõâàòûâàåò
ôàìåíñêèé âåê è õàðàêòåðèçóåòñÿ ðàçâèòèåì ïðåä-
ñòàâèòåëåé îòðÿäà Bothriolepiformes, ðàñïðîñòðà-
í¸ííûõ âî ìíîãèõ ðàéîíàõ Ñåâåðíîé Åâðàçèè. Ôà-
ìåíñêèå áîòðèîëåïèôîðìû â Ñåâåðíîé Åâðàçèè
ïðåäñòàâëåíû ñåìåéñòâàìè Bothriolepididae è Tuba-
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lepididae. Èç àñòåðîëåïèôîðìíûõ àíòèàðõ ïðèñóò-
ñòâóþò òîëüêî ðåäêèå Remigolepididae.

Íà òåððèòîðèè ñåâåðî-çàïàäà ÂÅÏ â ôàìåíñêîå
âðåìÿ ïðåäñòàâëåíû áîòðèîëåïèäèäû Bothriolepis
leptocheira, B. jani, B. ornata è äð. (òàáë. 4). Â íà÷àëå
ôàìåíà â öåíòðàëüíîì ñóáðåãèîíå ýòîé ïëàòôîð-
ìû ïîÿâëÿþòñÿ Livnolepidinae (Livnolepis, Rosso-
lepis). Çäåñü æå áîòðèîëåïèäèäû ñòàíîâÿòñÿ áîëåå
ðàçíîîáðàçíû è ìíîãî÷èñëåííû, ÷åì â ôðàíñêîå
âðåìÿ. Â íà÷àëå ôàìåíà íà òåððèòîðèè ÂÅÏ ïîÿâ-
ëÿþòñÿ ðåìèãîëåïèäèäû. Èç çàäîíñêîãî (íèæíå-
ôàìåíñêîãî) èõòèîêîìïëåêñà èçâåñòíû [25]: Both-
riolepis sosnensis, Bothriolepis cf. B. leptocheira, Bothrio-
lepis sp. indet., Livnolepis zadonica, Rossolepis broden-
sis, Remigolepis (?) sp. Ñðåäè çàäîíñêèõ àíòèàðõ
ïðåîáëàäàþò âèäû, õàðàêòåðíûå òîëüêî äëÿ òåððè-
òîðèè Öåíòðàëüíîãî äåâîíñêîãî ïîëÿ (äàëåå ÖÄÏ),
è òîëüêî îäèí âèä B. leptocheira áûë ðàñïðîñòðàí¸í
â ôàìåíå çíà÷èòåëüíî øèðå. Åãî îñòàòêè èçâåñòíû
èç ôàìåíñêèõ îòëîæåíèé Øîòëàíäèè, ÂÅÏ, Þæíî-
ãî Òèìàíà è Ñåâåðíîé Çåìëè [20, 21, 22]. Â ïëàâ-
ñêîì èõòèîêîìïëåêñå ÖÄÏ ïðèñóòñòâóåò Bothrio-
lepis ciecere Lyarskaja, õàðàêòåðíûé äëÿ êåòëåðñêîãî
ãîðèçîíòà ñåâåðî-çàïàäà ÂÅÏ [22]; â õîâàíñêîì —
ðåìèãîëåïèäèä Remigolepis armata Luk�evi�s ñ ðàç-
âèòûì ñïèííûì øèïîì â çàäíåé ÷àñòè ñïèííîé
ñòîðîíû òóëîâèùíîãî ïàíöèðÿ. Ýòîò âèä ÿâëÿåòñÿ
ïîñëåäíèì èç èçâåñòíûõ âèäîâ àíòèàðõ íà òåððè-
òîðèè ÂÅÏ.

Â ôàìåíå àçèàòñêîé ÷àñòè èññëåäóåìîé îáëàñòè
àíòèàðõè áûëè î÷åíü ðåäêè. Â Öåíòðàëüíîì Êà-
çàõñòàíå â îòëîæåíèÿõ ìåéñòåðîâñêîãî ãîðèçîíòà
èçâåñòíû åäèíè÷íûå îñòàòêè Bothriolepis sp. [1]. Â
Ìèíóñèíñêîé âïàäèíå â ôàìåíñêîå âðåìÿ áûë
ðàñïðîñòðàíåí îäèí âèä áîòðèîëåïèôîðìíûõ àí-
òèàðõ — Tubalepis extensa (òàáë. 3), îòíîñÿùèéñÿ ê
ýíäåìè÷íîìó þæíî-ñèáèðñêîìó ñåìåéñòâó Tubale-

pididae [26]. Ñ òåððèòîðèè Êóçíåöêîãî ïðîãèáà èç
ïîäîíèíñêîãî ãîðèçîíòà èçâåñòíû ìèêðîîñòàêè
Bothriolepis sp. è Antiarchi indet. [19]. Â ïîçäíåäå-
âîíñêîå âðåìÿ íà òåððèòîðèè ñîâðåìåííîãî Êûð-
ãûçñòàíà òàêæå îáèòàëè äèàíîëåïèäèíû Kirgiso-
lepis karabaltaensis è ðåìèãîëåïèäèäû Remigolepis
karakoliensis, R. suusamurensis [27].

Âûâîäû

Íàèáîëåå ñóùåñòâåííûå èçìåíåíèÿ òàêñîíî-
ìè÷åñêîãî îáëèêà ôàóíû àíòèàðõ â Ñåâåðíîé Åâðà-
çèè ïðîèñõîäèëè íà ãðàíèöàõ (èëè âáëèçè íèõ) æè-
âåòñêîãî è ôðàíñêîãî, ôðàíñêîãî è ôàìåíñêîãî
âåêîâ. Íà ãðàíèöå ýéôåëÿ è æèâåòà ñóùåñòâåííîé
ñìåíû ñîñòàâà àíòèàðõ â èõòèîêîìïëåêñàõ íå íà-
áëþäàåòñÿ (ïîêàçàíî íà ïðèìåðå ÂÅÏ).

Â ðàçíûõ ðåãèîíàõ Ñåâåðíîé Åâðàçèè ãðàíèöû
âûäåëÿåìûõ ýòàïîâ ìîãóò íå ñîâïàäàòü, íàïðèìåð,
ãðàíèöà ïåðâîãî è âòîðîãî ýòàïîâ íà òåððèòîðèè
ÂÅÏ è â Öåíòðàëüíîì Êàçàõñòàíå è Þæíîé Ñèáè-
ðè. Ýòî îáóñëîâëèâàåòñÿ ïðåæäå âñåãî íåðàâíî-
ìåðíîñòüþ ðàçâèòèÿ èõòèîôàóíû, à òàêæå ñïîðíî-
ñòüþ ïðîâåäåíèÿ ñòðàòèãðàôè÷åñêèõ ãðàíèö ìåæäó
ÿðóñàìè â ðàçíûõ ðåãèîíàõ.

Âûäåëåííàÿ ðàíåå àâòîðîì [12] ýòàïíîñòü ðàç-
âèòèÿ ïàíöèðíûõ ðûá â ïîçäíåì äåâîíå ÂÅÏ
(Öåíòðàëüíîå äåâîíñêîå ïîëå), îáóñëîâëåííàÿ èç-
ìåíåíèÿìè óñëîâèé ìîðñêîãî áàññåéíà, ïðåäñòàâ-
ëÿåò ñîáîé âíóòðèýòàïíûå ïîäðàçäåëåíèÿ (ñòàäèè)
ðàííåãî è ïîçäíåãî ïîçäíåäåâîíñêèõ ýòàïîâ íà
ýòîé ïëàòôîðìå.

Âûäåëÿåìûå ýòàïû îòðàæàþò ìàêðîýâîëþöè-
îííûå îñîáåííîñòè ýâîëþöèè àíòèàðõ, â òî âðåìÿ
êàê ñòàäèè âî ìíîãîì îòâå÷àþò èçìåíåíèÿì ïàëå-
îãåîãðàôè÷åñêèõ, ïàëåîãèäðîëîãè÷åñêèõ è äðóãèõ
óñëîâèé äåâîíñêèõ áàññåéíîâ.

ËÈÒÅÐÀÒÓÐÀ

1. Ê à á à í î â Þ.Ô., Ì à ë è í î â ñ ê à ÿ Ñ.Ï., Ð ÿ ç à í ö å â À.Â. è
äð. Íîâûå äàííûå ïî ñòðàòèãðàôèè äåâîíñêèõ îòëîæåíèé
Îëåíòû-Øèäåðòèíñêîé âïàäèíû // Ìàòåðèàëû ïî ãåîëîãèè
Öåíòðàëüíîãî Êàçàõñòàíà. Ò. 19: Ïðîáëåìû ãåîëîãèè Öåí-
òðàëüíîãî Êàçàõñòàíà. Êíèãà 2: Âîïðîñû ãåîëîãèè ñðåäíåãî
è âåðõíåãî ïàëåîçîÿ, òåêòîíèêè è ìåòàëëîãåíèè. Ì.: Èçä-âî
ÌÃÓ, 1980. Ñ. 69–85.

2. Ê à ð à ò à þ ò å-Òà ë è ì à à Â.Í. Ðîä Asterolepis èç äåâîíñêèõ
îòëîæåíèé Ðóññêîé ïëàòôîðìû // Âîïðîñû ãåîëîãèè Ëèò-
âû. Âèëüíþñ: Èí-ò ãåîë. ãåîãð., 1963. Ñ. 65–224.

3. Ê ð à ñ í î â Â.È., Ï å ð å ã î å ä î â Ë.Ã., Ð à ò à í î â Ë.Ñ. è äð.
Ñòðàòèãðàôèÿ äåâîíñêîé ñèñòåìû Ñèáèðè. Ïðîáëåìû êîð-
ðåëÿöèè // Âåðõíèé ïàëåîçîé Ðîññèè: ñòðàòèãðàôèÿ è ôà-
öèàëüíûé àíàëèç. Ìàòåð. 2-é Âñåðîññ. êîíô., ïîñâÿùåííîé
175-ëåòèþ ñî äíÿ ðîæäåíèÿ Í.À. Ãîëîâêèíñêîãî / Ðåä.
Â.Â. Ñèëàíòüåâ. Êàçàíü: ÊÃÓ, 2009. Ñ. 29–31.

4. Ë ÿ ð ñ ê à ÿ Ë.À. Ïàíöèðíûå ðûáû äåâîíà Ïðèáàëòèêè:
Asterolepidae. Ðèãà: Çèíàòíå, 1981. 152 ñ.

5. Ì à ç à ð î â è ÷ Î.À., Ì à ë è í î â ñ ê à ÿ Ñ.Ï., Þ ð è í à À.Ë. è
äð. Ñîâðåìåííîå ñîñòîÿíèå ñòðàòèãðàôè÷åñêîé ñõåìû äåâî-
íà Öåíòðàëüíîãî Êàçàõñòàíà // Áþë. ÌÎÈÏ. Îòä. ãåîë.
1985. Ò. 60. Âûï. 6. Ñ. 71–94.

6. Ì à ë è í î â ñ ê à ÿ Ñ.Ï. Íîâûé ñðåäíåäåâîíñêèé ðîä Stego-
lepis (Antiarchi, Placodermi) èç Öåíòðàëüíîãî Êàçàõñòàíà //
Ïàëåîíòîë. æóðí. 1973. ¹ 2. Ñ. 71–82.

7. Ì à ë è í î â ñ ê à ÿ Ñ.Ï. Äåâîíñêèå áîòðèîëåïèäû (ïëàñòèíî-
êîæèå ðûáû) Öåíòðàëüíîãî Êàçàõñòàíà // Áþë. ÌÎÈÏ.
Îòä. ãåîë. 1988. Ò. 63. Âûï. 5. Ñ. 56–70.

8. Ì à ë è í î â ñ ê à ÿ Ñ.Ï., Þ ð è í à À.Ë. Îáîñíîâàíèå âîçðàñòà
êîíòèíåíòàëüíûõ îòëîæåíèé äåâîíà Öåíòðàëüíîãî Êàçàõ-
ñòàíà ïî ôëîðå è ðûáàì // Âåñòíèê ÌÃÓ. Ñåð. 4. Ãåîëîãèÿ.
1975. ¹ 6. Ñ. 32–37.

9. Ì à ë è í î â ñ ê à ÿ Ñ.Ï., Þ ð è í à À.Ë. Ê ñòðàòèãðàôèè æè-
âåòñêèõ è âåðõíåäåâîíñêèõ îòëîæåíèé ñåâåðî-âîñòîêà Öåí-
òðàëüíîãî Êàçàõñòàíà // Áþë. ÌÎÈÏ. Îòä. ãåîë. 1983. Ò. 58.
Âûï. 1. Ñ. 70–81.

10. Ì à ò ó õ è í Ð.Ã., Ì å í í å ð Â.Â., Ò à ë è ì à à Â.Í. Ñòðàòèãðà-
ôèÿ è èñêîïàåìûå ðûáû êàëàðãîíñêîãî ãîðèçîíòà (âåðõíèé
äåâîí ñåâåðî-çàïàäà Ñèáèðñêîé ïëàòôîðìû) // Äåâîí è
êàðáîí àçèàòñêîé ÷àñòè ÑÑÑÐ / Ðåä. Â.Í. Äóáàòîëîâ,
Î.Â. Þôåðüåâ. Íîâîñèáèðñê: Íàóêà, 1980. Ñ. 111–126 (Òð.
Èí-òà ãåîë. è ãåîôèç. Âûï. 433).

11. Ì î ë î ø í è ê î â Ñ.Â. Ôðàíñêèå àíòèàðõè (Pisces, Placoder-
mi) Öåíòðàëüíîãî äåâîíñêîãî ïîëÿ // Èçâåñòèÿ âóçîâ. Ãåî-
ëîãèÿ è ðàçâåäêà. 2002. ¹ 4. Ñ. 12–19.

12. Ì î ë î ø í è ê î â Ñ.Â. Îñíîâíûå ýòàïû ðàçâèòèÿ ïàíöèðíûõ
ðûá (Pisces, Placodermi) Öåíòðàëüíîãî äåâîíñêîãî ïîëÿ //
Èçâåñòèÿ âóçîâ. Ãåîëîãèÿ è ðàçâåäêà. 2008. ¹ 1. Ñ. 3–6.

13. Ì î ë î ø í è ê î â Ñ.Â. Ìîðôîëîãèÿ, ñèñòåìàòèêà, îñîáåí-
íîñòè ýâîëþöèè è ñòðàòèãðàôè÷åñêîå çíà÷åíèå äðåâíèõ

ÈÇÂÅÑÒÈß ÂÓÇÎÂ. ÃÅÎËÎÃÈß È ÐÀÇÂÅÄÊÀ. 2019. ¹ 2

PROCEEDINGS OF HIGHER EDUCATIONAL ESTABLISHMENTS GEOLOGY AND EXPLORATION 2019. N 2

18



ðûá: Antiarchi // Æèçíü Çåìëè: çåìëåâåäåíèå, ýêîëîãèÿ, ãåî-
äèíàìèêà, ìóçåîëîãèÿ. Ñá. íàó÷. òð. Ìóçåÿ çåìëåâåäåíèÿ
ÌÃÓ. Âûï. 35/36. Ì.: Èçä-âî ÌÃÓ, 2014. Ñ. 203–220.

14. Ì î ë î ø í è ê î â Ñ.Â. Ñòðàòèãðàôè÷åñêîå ðàñïðîñòðàíåíèå
àíòèàðõ (Pisces, Placodermi) â äåâîíå þæíûõ îáëàñòåé Ðîñ-
ñèè // Èçâåñòèÿ âóçîâ. Ãåîëîãèÿ è ðàçâåäêà. 2015. ¹ 1. Ñ. 6–11.

15. Ì î ë î ø í è ê î â Ñ.Â. Ñòðàòèãðàôè÷åñêîå ðàñïðîñòðàíåíèå
è ñèñòåìàòè÷åñêèé ñîñòàâ ñðåäíå-ïîçäíåäåâîíñêèõ ïàíöèð-
íûõ ðûá (Antiarchii) Öåíòðàëüíîãî Êàçàõñòàíà // Èçâåñòèÿ
âóçîâ. Ãåîëîãèÿ è ðàçâåäêà. 2016. ¹ 2. Ñ. 14–18.

16. Ì î ë î ø í è ê î â Ñ.Â. Îñîáåííîñòè ðàçâèòèÿ àíòèàðõ
(Pisces, Placodermi) Ñåâåðíîé Åâðàçèè â äåâîíå // Ïðîáëå-
ìû ðåãèîíàëüíîé ãåîëîãèè Ñåâåðíîé Åâðàçèè. Ìàòåðèàëû
êîíôåðåíöèè. Ì., 2016. Ñ. 68–70.

17. Ì î ë î ø í è ê î â Ñ.Â. Ñðåäíå-ïîçäíåäåâîíñêèå àíòèàðõè
(Placodermi) Ñèáèðè è èõ ñòðàòèãðàôè÷åñêîå çíà÷åíèå //
Ñîâðåìåííûå ïðîáëåìû ãåîãðàôèè è ãåîëîãèè: ê 100-ëåòèþ
îòêðûòèÿ åñòåñòâåííîãî îòäåëåíèÿ â ÒÃÓ. Ìàòåð. IV Âñå-
ðîññ. íàó÷.-ïðàêò. êîíô. ñ ìåæäóíàð. ó÷àñòèåì. Ò. 1. Òîìñê:
Òîìñêèé ãîñ. óí-ò, 2017. Ñ. 590–594.

18. Î á ð ó ÷ å â Ä. Îïèñàíèå ÷åòûðåõ íîâûõ âèäîâ ðûá Ëåíèí-
ãðàäñêîãî äåâîíà // Ïàëåîíòîëîãèÿ è ñòðàòèãðàôèÿ. Ìàòåð.
ÖÍÈÃÐÈ. Ñá. 1. Ì., 1933. Ñ. 12–15.

19. Ò î ë î ê î í í è ê î â à Ç.À. Ïàëåîíòîëîãèÿ Êóçáàññà. Ôàìåí-
ñêèå ìøàíêè çàïàäíîé ÷àñòè Àëòàå-Ñàÿíñêîé ñêëàä÷àòîé
îáëàñòè. Íîâîêóçíåöê: ÊóçÃÏÀ, 2008. 125 ñ. (Òð. ÍÈË «Ïà-
ëåîíòîëîãèè è ïàëåîãåîãðàôèè». Âûï. 2).

20. E s i n D., G i n t e r M., I v a n o v Al. et al. Vertebrate correlation
of the Upper Devonian and Lower Carboniferous on the East
European Platform // Cour. Forsch.-Inst. Senckenb. 2000. ¹ 223.
P. 341–359.

21. L u k � e v i � s E. Stratigraphical occurrence of vertebrate remains
in the Upper Devonian of Severnaya Zemlya (Russia) // Acta
Geol. Pol. 1999. Vol. 49. ¹ 2. P. 125–131.

22. L u k � e v i � s E. Bothriolepid antiarchs (Vertebrata, Placodermi)
from the Devonian of the north-western part of the East
European platform // Geodiversitas. 2001. V. 23. ¹ 4. P.
489–609.

23. M a r k - K u r i k E. The Middle Devonian fishes of the Baltic
States (Estonia, Latvia) and Belarus // Cour. Forsch.-Inst.
Senckenb. 2000. ¹ 223. P. 309–324.

24. M a r k - K u r i k E., P � l d v e r e A. Devonian stratigraphy in Esto-
nia: current state and problems // Estonian J. Earth Sci. 2012.
V. 61. ¹ 1. P. 33–47.

25. M o l o s h n i k o v S.V. Devonian antiarchs (Pisces, Antiarchi)
from Central and Southern European Russia // Paleontol. J.
2008. V. 42. ¹ 7. P. 691–773.

26. M o l o s h n i k o v S.V. Middle—Late Devonian Placoderms (Pisces:
Antiarchi) from Central and Northern Asia // Paleontol. J. 2012.
Vol. 46. ¹ 10. P. 1097–1196.

27. P a n t e l e y e v N. New remigolepids and high armoured anti-
archs of Kirgizia // Fossil fishes as living animals / Ed. E.
Mark-Kurik. Proc. 2nd Intern. Colloquium on the Middle
Palaeozoic Fishes. Tallinn: Academia 1, 1992. P. 185–191.

28. Y o u n g G.C. An asterolepidoid antiarch (placoderm fish) from
the Early Devonian of the Georgina Basin, central Australia //
Alcheringa. 1984. Vol. 8. P. 65–80.

29. Z h a n g G.-R., Y o u n g G.C. A new antiarch (placoderm fish)
from the Early Devonian of South China // Alcheringa. 1992.
Vol. 16. P. 219–240.

30. Z h a o W.-J., Z h u M. Siluro-Devonian vertebrate biostrati-
graphy and biogeography of China // Palaeoworld. 2010. ¹ 19.
P. 4–26.

31. Z h u M., W a n g N.-Zh., W a n g J.-Q. Devonian macroand
microvertebrate assemblages of China // Cour. Forsch.-Inst.
Senckenberg. 2000. ¹ 223. P. 361–372.

REFERENCES

1. Kabanov Yu.F., Malinovskaya S.P., Ryazantsev A.V. et al. Novie
dannie po stratigrafii devonskih otlozhenii Olenti-Shidertinskoi
vpadini [New data on the Devonian stratigraphy of the
Olenti-Shiderti Trough]. Materiali po geologii Tsentralnogo
Kazhakhstana [Materials on the geology of Central Kazhahstan],
vol. 19: Problemi geologii Tsentralnogo Kazakhstana [Problems of
the geology of Central Kazakhstan]. Book 2: Voprosi geologii
srednego i verhnego paleozoya, tektoniki i metallogenii [The geology
of Middle and Upper Palaeozoic, Tectonics and Metallogeny].
Moscow, MSU Publ., 1980, pp. 69–85. (In Russian).

2. Karatayute-Talimaa V.N. Rod Asterolepis iz devonskih otlozhenii
Russkoi platformi [The genus Asterolepis from the Devonian of
Russian Platform]. Voprosi geologii Litvi [The Geology of Lit-
huania]. Vilnius, Institute Geol. and Geogr. Publ., 1963, pp. 65–224.
(In Russian).

3. Krasnov V.I., Peregoedov L.G., Ratanov L.S. et al. Stratigrafiya
devonskoi sistemi Sibiri. Problemi korrelyatsii [Devonian
stratigraphy of Siberia. Problems of the correlation]. Verhnii
paleozoi Rossii: stratigrafiya i fatsialnii analiz. Materiali Vtoroi
Vserossiiskoi konferentsii, posvyatshennoi 175-letiyu so dnya
rozhdeniya N.A. Golovkinskogo [Upper Palaeozoic of Russia:
stratigraphy and facial analysis. Proc. of the Second All-Russian
Conference dedicated to the 175th anniversary of N.A. Golov-
kinskii’s birthday]. Kazan, KSU Publ., 2009, pp. 29–31. (In
Russian).

4. Lyarskaya L.A. Pantsirnie ribi Pribaltiki: Asterolepididae
[Placoderms of the Baltic Stages: Asterolepididae]. Riga, Zinatne
Publ., 1981, 152 p. (In Russian).

5. Mazarovich O.A., Malinovskaya S.P., Yurina A.L. et al.
Sovremennoe sostoyanie stratigraficheskoi shemi devona
Tsentralnogo Kazakhstana [Current status of the stratigraphic
scheme of the Devonian of Central Kazakhstan]. Bulleten MOIP.
Otd. Geol. – Bulletin of the Moscow Society of Naturalists, Sec.
Geol., 1985. vol. 60, no. 6, pp. 71–94. (In Russian).

6. Malinovskaya S.P. Novii srednedevonskii rod Stegolepis
(Antiarchi, Placodermi) iz Tsentralnogo Kazakhstana [New
Middle Devonian genus Stegolepis (Antiarchi, Placodermi) from
Central Kazakhstan]. Paleontologicheskii zhurnal — Paleonto-
logical Journal, 1973, no. 2, pp. 71–82. (In Russian).

7. Malinovskaya S.P. Devonskie botriolepidi (plastinîkozhie ribi)
Tsentralnogo Kazakhstana [Devonian bothriolepids (placoderms)
from Central Kazakhstan]. Bulleten MOIP. Otd. Geol. — Bulletin

of the Moscow Society of Naturalists, Sec. Geol., 1988, vol. 63,
no. 5, pp. 56–70. (In Russian).

8. Malinovskaya S.P., Yurina A.L. Obosnovanie vozrasta kontinen-
talnih otlozhenii devona Tsentralnogo Kazakhstana po flore i
ribam [Determination of an age of the continental Devonian
deposits of Central Kazakhstan based on flora and ichthyofauna].
Vestnik MGU. Seriya 4. Geologiya – Bulletin of the Moscow State
University. Sec. 4: Geol., 1975, no. 6, pp. 32–37. (In Russian).

9. Malinovskaya S.P., Yurina A.L. K stratigrafii zhivetskih i
verhnedevonskih otlozhenii severo-vostoka Tsentralnogo
Kazakhstana [On the Givetian and Upper Devonian stratigraphy
of the north-east of Central Kazakhstan]. Bulletin MOIP. Otd.
Geol. – Bulletin of the Moscow Society of Naturalists, Sec. Geol.,
1983. vol. 58, no. 1, pp. 70–81. (In Russian).

10. Matuhin R.G., Menner V.V., Talimaa V.N. Stratigrafiya i
iskopaemie ribi kalargonskogo gorizonta (verhnii devon
severo-zapada Sibirskoi platformi) [Stratigraphy and fossil fishes
of the Kalargonskii Horizon (Upper Devonian of the north-west
of Siberian Platform)]. Devon i karbon aziatskoi chasti SSSR
[Devonian and Carboniferous of the asiatic part of USSR].
Novosibirsk, Nauka Publ. (Proc. of the Institute of Geol. and
Geophis.), 1980, vol. 433, pp. 111–126. (In Russian).

11. Moloshnikov S.V. Franskie antiarchi (Pisces, Placodermi)
Tsentralnogo devonskogo polya [Frasnian antiarchs (Pisces,
Placodermi) from Central Devonian Field], Izvestiya vuzov.
Geologiya i razvedka — Proceedings of Higher Educational
Establishments. Geology and Exploration, 2002, no. 4, pp. 12–19.
(In Russian).

12. Moloshnikov S.V. Osnovnie etapi razvitiya pantsirnih rib (Pisces,
Placodermi) Tsentralnogo devonskogo polya [Main stages of the
development of placoderms (Pisces, Placodermi) from Central
Devonian Field. Izvestiya vuzov. Geologiya i razvedka —
Proceedings of Higher Educational Establishments. Geology and
Exploration, 2008, no. 1, pp. 3–6. (In Russian).

13. Moloshnikov S.V. Morfologiya, sistematika, osobennosti
evolutsii i stratigraficheskoe znachenie drevnih rib: Antiarchi
[Morphology, systematics, evolution and stratigraphical
significance of the fossil fishes: Antiarchi]. Zhizn Zemli:
zemlevedenie, ekologiya, geodinamika, muzeologiya. Sbornok
nauchnih trudov Muzeya zemlevedeniya MGU [The Life of the
Earth: Earth Sciences, ecology, geodynamics, museology.
Proceedings of the Earth Sciences Museum of Moscow State

ÃÅÎËÎÃÈß

GEOLOGY

19



University]. Moscow, MSU Publ., 2014, vol. 35/36, pp.
203–220. (In Russian).

14. Moloshnikov S.V. Stratigraficheskoe rasprostranenie antiarh
(Pisces, Placodermi) v devone yuzhnih oblastei Rossii [The
stratigraphic distribution of antiarch remains (Pisces,
Placodermi) in the Devonian of south regions of Russia].
Izvestiya vuzov. Geologiya i razvedka – Proceedings of Higher
Educational Establishments. Geology and Exploration, 2015, no. 1,
pp. 6–11. (In Russian).

15. Moloshnikov S.V. Stratigraficheskoe rasprostranenie i
sistematicheskii sostav sredne-pozdnedevonskih pantsirnih rib
(Antiarchi) Tsentralnogo Kazakhstana [Stratigraphic distribution
and systematic composition of the Middle-Late Devonian
placoderms (Antiarchii) from Central Kazakhstan]. Izvestiya
vuzov. Geologiya i razvedka – Proceedings of Higher Educational
Establishments. Geology and Exploration, 2016, no. 2, pp. 14–18.
(In Russian).

16. Moloshnikov S.V. Osobennosti razvitiya antiarch (Pisces,
Placodermi) Severnoi Evrazii v devone [Specificity of the
evolution of antiarchs (Pisces, Placodermi) from Northern
Eurasia in the Devonian. Problemi regionalnoi geologii Severnoi
Evrasii. Materiali konferentsii [Problems of the regional geology of
Northern Eurasia. Proc. of the Conf.]. Moscow,
MGRI-RGGRU Publ., 2016, pp. 68–70. (In Russian).

17. Moloshnikov S.V. Sredne—pozdnedevonskie antiarchi (Placo-
dermi) Sibiri i ih stratigraficheskoe znachenie [Middle-Late
Devonian antiarchs (Placodermi) from Siberia and their
stratigraphical significance]. Sovremennie problemi geografii i
geologii: k 100-letiyu otkritiya estestvennogo otdeleniya v TGU.
Mater. IV Vserossiiskoi nauchno-prakticheskoi konferentsii s
mezhdunarodnim uchastiem [Current problems of geography and
geology: to the 100th anniversary of the foudation of the Natural
Department at TSU. Proc. of the IV All-Russian scientific
practical conference with international participation]. Tomsk,
TSU Publ., 2017, vol. 1, pp. 590–594. (In Russian).

18. Obruchev D. Opisanie chetireh vidov pib Leningradskogo devona
[Description of the four species of fishes from the Leningrad
Devonian]. Paleontologiya i stratigrafiya. Materiali TsNIGRI
[Paleontology and stratigraphy. Proc. of the CSRGEI], 1933, vol. 1,
pp. 12—15. (In Russian).

19. Tolokonnikova Z.A. Paleontologiya Kuzbassa. Famenskie mshanki
zapadnoi chasti Altae-Sayanskoi skladchatoi oblasti [Paleontology

of Kuzbass. Famennian bryozoans from the western part of
Altai-Sayani Region]. Novokuznetsk, KuzSPA Publ. (Proc. of
the SRL «Paleontology and paleogeography»), 2008, no. 2, 125 p.
(In Russian).

20. Esin D., Ginter M., Ivanov Al. et al. Vertebrate correlation of
the Upper Devonian and Lower Carboniferous on the East
European Platform. Cour. Forsch.-Inst. Senckenb., 2000, no. 223,
pp. 341–359.

21. Luk�evi�s E. Stratigraphical occurrence of vertebrate remains in
the Upper Devonian of Severnaya Zemlya (Russia). Acta Geol.
Pol., 1999, vol. 49, no. 2, pp. 125–131.

22. Luk�evi�s E. Bothriolepid antiarchs (Vertebrata, Placodermi)
from the Devonian of the north-western part of the East
European platform. Geodiversitas, 2001, vol. 23, no. 4, pp.
489–609.

23. Mark-Kurik E. The Middle Devonian fishes of the Baltic States
(Estonia, Latvia) and Belarus. Cour. Forsch.-Inst. Senckenb.,
2000, no. 223, pp. 309–324.

24. Mark-Kurik E., P�ldvere A. Devonian stratigraphy in Estonia:
current state and problems. Estonian J. Earth Sci., 2012, vol. 61,
no. 1, pp. 33–47.

25. Moloshnikov S.V. Devonian antiarchs (Pisces, Antiarchi) from
Central and Southern European Russia. Paleontol. J., 2008,
vol. 42, no. 7, pp. 691–773.

26. Moloshnikov S.V. Middle–Late Devonian Placoderms (Pisces:
Antiarchi) from Central and Northern Asia. Paleontol. J., 2012,
vol. 46, no. 10, pp. 1097–1196.

27. Panteleyev N. New remigolepids and high armoured antiarchs of
Kirgizia. Fossil fishes as living animals. Proc. of the II Intern.
Colloquium on the Middle Palaeozoic Fishes, Tallinn, Academia 1
Publ., 1992, pp. 185–191.

28. Young G.C. An asterolepidoid antiarch (placoderm fish) from the
Early Devonian of the Georgina Basin, central Australia.
Alcheringa, 1984, vol. 8, pp. 65–80.

29. Zhang G.-R., Young G.C. A new antiarch (placoderm fish) from
the Early Devonian of South China. Alcheringa, 1992, vol. 16,
pp. 219–240.

30. Zhao W.-J., Zhu M. Siluro-Devonian vertebrate biostratigraphy
and biogeography of China. Palaeoworld, 2010, no 19, pp. 4–26.

31. Zhu M., Wang N.-Zh., Wang J.-Q. Devonian macro- and
microvertebrate assemblages of China. Cour. Forsch.-Inst.
Senckenberg., 2000, no. 223, pp. 361–372.

ÈÇÂÅÑÒÈß ÂÓÇÎÂ. ÃÅÎËÎÃÈß È ÐÀÇÂÅÄÊÀ. 2019. ¹ 2

PROCEEDINGS OF HIGHER EDUCATIONAL ESTABLISHMENTS GEOLOGY AND EXPLORATION 2019. N 2

20


