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Èññëåäîâàíû èíäèêàòîðû ðàçëè÷íûõ êëèìàòè÷åñêèõ çîí Çàáàéêàëüÿ, îïðåäåëåíû ñîñòàâ è äîìèíàíòû 
êëèìàòè÷åñêèõ îáëàñòåé. Öåëü èññëåäîâàíèÿ – îáîáùåíèå ñâåäåíèé î êëèìàòå äëÿ âûäåëåíèÿ ãóìèäíûõ, 
ñóáòðîïè÷åñêèõ è àðèäíûõ îáëàñòåé â Çàáàéêàëüå.

Ïîêàçàòåëÿìè êëèìàòîâ ïðîøëûõ ãåîëîãè÷åñêèõ âðåìåí ÿâëÿþòñÿ ìèíåðàëîãè÷åñêèå è ëèòîëîãè÷å
ñêèå ïðèçíàêè ãîðíûõ ïîðîä, ìîðôîëîãè÷åñêèå îñîáåííîñòè ôàóíû è ôëîðû. Äëÿ ïàëåîðåêîíñòðóêöèè 
êëèìàòîâ ïðîøëîãî èñïîëüçóþòñÿ â îñíîâíîì ðàñòèòåëüíûå îñòàòêè, ìîðñêèå è ïðåñíîâîäíûå ìîëëþ
ñêè. Â ìåçîçîå Çàáàéêàëüÿ âûäåëÿþòñÿ ãóìèäíûå, ñóáòðîïè÷åñêèå è àðèäíûå êëèìàòè÷åñêèå îáëàñòè. 
Ãóìèäíàÿ îáëàñòü õàðàêòåðèçóåòñÿ ïðåîáëàäàíèåì óâëàæíåííîñòè, øèðîêèì ðàçâèòèåì ãëèíîîáðàçî
âàíèÿ è ðàñòèòåëüíîñòè. Ñóáòðîïè÷åñêàÿ îáëàñòü îòëè÷àåòñÿ ÷åðåäîâàíèåì äîæäëèâûõ è ñóõèõ ñåçîíîâ 
è ñîêðàùåíèåì íàêîïëåíèÿ ãëèí. Îñîáåííîñòüþ îáëàñòè ÿâëÿåòñÿ âûñîêîå ñîäåðæàíèå ðàñòèòåëüíûõ 
îñòàòêîâ. Àðèäíàÿ îáëàñòü õàðàêòåðèçóåòñÿ íåáîãàòîé ðàñòèòåëüíîñòüþ, â îçåðàõ íàêàïëèâàþòñÿ ñà
ïðîïåëåâûå èëû ñ îñòàíêàìè âðåìåííûõ îáèòàòåëåé. Äëÿ Çàáàéêàëüÿ âïåðâûå âûäåëÿþòñÿ òðèàñîâûé 
ãóìèäíûé, þðñêèé ãóìèäíûé, ñóáòðîïè÷åñêèé, þðñêîìåëîâîé ãóìèäíûé, ñóáòðîïè÷åñêèé è àðèäíûé 
êëèìàòû.

Èíäèêàòîðàìè ãóìèäíîãî êëèìàòà â òðèàñå Çàáàéêàëüÿ ÿâëÿþòñÿ ãëèíèñòûå ïîðîäû, êîíêðåöèè, ìîë
ëþñêè ñ òîíêîñòåííîé ðàêîâèíîé è êàëàìèòîâûå ëåñà. 

Â ìîðÿõ þðñêîé è þðñêîìåëîâîé ãóìèäíîé è ñóáòðîïè÷åñêîé îáëàñòåé ðàçâèòû ìîëëþñêè ñ òîíêî
ñòåííîé ðàêîâèíîé, íà ñóøå ïðîèçðàñòàëè ÷åêàíîâñêèå, õâîéíîãèíêãîâûå è öèêàäîôèòîõâîéíîãèíêãî
âûå ëåñà. Â þðñêîìåëîâîå âðåìÿ â ðåãèîíå ôèêñèðóåòñÿ àðèäèçàöèÿ êëèìàòà è âîçíèêíîâåíèå øèðîêèõ 
ìåëêîâîäíûõ îçåð, ãäå ïðîèñõîäèò ñàäêà áèòóìèíîçíûõ ãëèí 

Êëþ÷åâûå ñëîâà: Çàáàéêàëüå; òðèàñ; þðà; ìåë; ãóìèäíûé êëèìàò; ñóáòðîïè÷åñêèé êëèìàò; àðèäíûé êëèìàò; ÷åêàíîâ
ñêîõâîéíîãèíêãîâûå ëåñà; öèêàäîôèòîõâîéíîãèíêãîâûå ëåñà; õâîéíûå ëåñà

© Ñ. Ì. Ñèíèöà, Å. À. Âàñèëåíêî, Åê. Ñ. Âèëüìîâà, 2020



Earth sciences                                                                        Bulletin of ZabGU. 2020. Vol. 26. No. 1

61

The objectmatter of the article is indicators of various climatic zones of Transbaikalia. The subject of the article 
is to define the structure, dominants of the climatic regions. The purpose of the article is to summarize climate 
materials to highlight humid, subtropical and arid regions in Transbaikalia.

Climatic indicators of bygone geological times are the mineralogical and lithological features of rocks, mor
phological features of fauna and flora. Plant remains, marine and freshwater mollusks are mainly used for pale
oreconstructions of climates of the past. Humid, subtropical and arid climatic regions are identified in the Meso
zoic of Transbaikalia. The humid region is characterized by a predominance of moisture, wide expansion of clay 
formation and vegetation. The subtropical region is characterized by alternation of rainy and dry seasons and 
decrease in clay accumulation. High content of plant remains is the feature of the region. The arid region is char
acterized by poor vegetation; decay oozes with the remains of temporary inhabitants accumulate in the lakes. 
Triassic humid, Jurassic humid, subtropical, JurassicCretaceous humid, subtropical and arid climates are first 
identified for Transbaikalia.

Clay rocks, ñîncretions, mollusks with a thinwalled shell and calamite forests are indicators of the humid 
climate in the Triassic of Transbaikalia. 

Mollusks with a thinwalled shell are represented in the seas of the Jurassic and JurassicCretaceous humid 
and subtropical regions. Czekanowskia, coniferousginkgo and cycadophytesconiferousginkgo forests grew 
on land. Aridization of climate and the origin of wide shallow lakes, where placing of bituminous clay takes place, 
are recorded in the JurassicCretaceous time in the region

Key words: Transbaikalia; Triassic, Jurassic, Cretaceous, humid climate, subtropical climate, arid climate, Czekanowskia, 
coniferousginkgo forest, cycadophytesconiferousginkgo forest, coniferous forest

Ââåäåíèå. Êëèìàò äàâíî ìèíóâøèõ ýïîõ 
Çåìëè, è â ÷àñòíîñòè Çàáàéêàëüñêîãî 

êðàÿ, çàâèñèò îò ìíîæåñòâà èíäèêàòîðîâ: ëè
òîëîãè÷åñêèõ è ïàëåîíòîëîãè÷åñêèõ, ïîçâî
ëÿþùèõ îïðåäåëèòü êëèìàòè÷åñêóþ èñòîðèþ 
ðåãèîíà. Ïàëåîêëèìàòè÷åñêèå ðåêîíñòðóê
öèè óòî÷íÿþò íàó÷íóþ áàçó ïðîãíîçîâ ïîëåç
íûõ èñêîïàåìûõ îñàäî÷íîãî ãåíåçèñà, ðàç
ëè÷íîãî ìèíåðàëüíîãî ñûðüÿ. Óñòàíîâëåíî, 
÷åì äðåâíåå ãåîëîãè÷åñêîå âðåìÿ, òåì ìåíü
øå îáùåãî ïðè ñðàâíåíèè êëèìàòîâ. Êëèìàò 
ïðîøëûõ âðåìåí Çàáàéêàëüÿ ìîæåò èçó÷àòü
ñÿ ïî èíäèêàòîðàì, ê êîòîðûì îòíîñÿòñÿ ãîð
íûå ïîðîäû (ïåñ÷àíèêè, ãëèíèñòûå îòëîæå
íèÿ, êàðáîíàòû, áèòóìèíîçíûå ñëàíöû, óãëè, 
êîíêðåöèè), îñòàòêè áåñïîçâîíî÷íûõ, ïîçâî
íî÷íûå è ðàñòåíèÿ [2; 7].

Êëàñòè÷åñêèå ïîðîäû ôîðìèðóþòñÿ 
ïîä âîçäåéñòâèåì òåêòîíè÷åñêèõ ïðîöåññîâ, 
êëèìàòà, õèìè÷åñêîãî âûâåòðèâàíèÿ; ñîñòàâ 
óãëåé òàêæå çàâèñèò îò êëèìàòà; áåñïîçâî
íî÷íûå ïðåäñòàâëåíû â îñíîâíîì ìîëëþñêà
ìè; ðàñòåíèÿ – ãîëîñåìåííûìè.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. Ìà
òåðèàëîì äëÿ èññëåäîâàíèÿ ÿâèëèñü ëèòîëî
ãè÷åñêèå ðàçíîñòè ãîðíûõ ïîðîä, íà÷èíàÿ ñ 
ïñåôèòîâ, ïñàììèòîâ è äî àëåâðèòîâ, ìåðãå
ëåé, òóôôèòîâ, îõàðàêòåðèçîâàííûõ ðàçëè÷
íûìè ìåçîçîéñêèìè áåñïîçâîíî÷íûìè, ðåæå 
ïîçâîíî÷íûìè è ðàñòåíèÿìè (ïåòðîãðàôè
÷åñêèå è ïàëåîíòîëîãè÷åñêèå ìåòîäû). Äëÿ 

îáîñíîâàíèÿ îïðåäåëåííûõ êëèìàòè÷åñêèõ 
îáëàñòåé â Çàáàéêàëüå èñïîëüçîâàëèñü äàí
íûå ïî ñîâðåìåííûì êëèìàòè÷åñêèì çîíàì.

Â ìåçîçîå Çàáàéêàëüÿ âûäåëÿþò
ñÿ ãóìèäíûå, ñóáòðîïè÷åñêèå è àðèäíûå 
êëèìàòè÷åñêèå îáëàñòè [7–9]. Àíàëèçè
ðóÿ ëèòîëîãè÷åñêèå è ïàëåîíòîëîãè÷åñêèå 
èíäèêàòîðû êëèìàòîâ â ìåçîçîå Çàáàéêà
ëüÿ, ìîæíî âûäåëèòü òðèàñîâûé ãóìèäíûé, 
þðñêèé ãóìèäíûé è ñóáòðîïè÷åñêèé, þð
ñêîìåëîâîé ãóìèäíûé, ñóáòðîïè÷åñêèé è 
àðèäíûé êëèìàòû.

Èíäèêàòîðû ãóìèäíîãî êëèìàòà â òðè
àñå Çàáàéêàëüÿ. Â òðèàñå Çàáàéêàëüÿ ìîð
ñêèå òåððèãåííûå îòëîæåíèÿ ïðåäñòàâëåíû 
õàï÷åðàíãèíñêîé ñåðèåé (íèæíèé òðèàñ) â 
Õàï÷åðàíãèíñêîì ïðîãèáå, àêøàèëèíñêîé 
ñåðèåé (âåðõíÿÿ ïåðìüíèæíèé òðèàñ) â 
ÑðåäíåÎíîíñêîì ïðîãèáå, ìîãîéòóéñêîé 
ñåðèåé (âåðõíèé òðèàñ) â Àðãóíñêîé çîíå 
(ðèñ. 1).

Â ðàçðåçàõ ñåðèé äîìèíèðóþò òåìíîñå
ðûå ãëèíèñòûå ïîðîäû. Â ñðåäíåé ÷àñòè ðàç
ðåçà òàðáàëüäæåéñêîé ñâèòû õàï÷åðàíãèí
ñêîé ñåðèè óñòàíîâëåí ãîðèçîíò àëåâðîëèòîâ 
ñ êðåìíèñòîãëèíèñòûìè è ïåñ÷àíèêîâûìè 
êîíêðåöèÿìè, ñîäåðæàùèìè âíóòðè îñòàò
êè äâóñòâîðîê Adomodesma, Pseudoclaraia, 
ãîëîâîíîãèõ ìîëëþñêîâ Discophiceras è äð., 
ðàñòåíèé Neocalamites, Paracalamites [1; 3] 
(ñì. ðèñ. 1). 
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Ðèñ. 1. Èíäèêàòîðû ãóìèäíîãî êëèìàòà â òðèàñå Çàáàéêàëüÿ: 1 – ã. Õàï÷åðàíãà, ìîëëþñêè, êàëàìèòîâûå ëåñà, 
êîíêðåöèè; 2 – áàññåéí ð. Àãà (ïàäè ÕàðàØèáèðü, ÁàðóíØèâèÿ, Øàçàãàéòóé), ìîëëþñêè, êàëàìèòîâûå ëåñà; 
3 – áàññåéí ð. Õèëîê; êàëàìèòîâûå ëåñà; 4 – ïîñ. Ïåðâîìàéñêèé, ìîëëþñêè., êîíêðåöèè; 5 – ïîñ. Êàðûìñêèé, 

ìîëëþñêè, êîíêðåöèè; 6 – áàññåéí ðåê Øèëêà è Èíãîäà (ïàäè Áè÷èêòóé è Àðåäà), «ìîíîòèñîâîå ìîðå» / 
Fig. 1. Indicators of the humid climate in the Triassic of Transbaikalia: 1 – Khapcheranga city, mollusks, calamite forests, 

ñîncretions; 2 – Aga basin (KharaShibir, BarunShiviya, Shazagaytuy small river valleys), mollusks, calamite forests; 
3 – Khilok basin, calamite forests; 4  – Pervomayskiy town, mollusks, ñîncretions; 5 – Karymskiy village, mollusks, 

ñîncretions; 6 – Shilka and Ingoda basins (Bichiktuy and Areda small river valleys), “monotis sea”

Ïîäîáíûå êîíêðåöèè îáðàçóþòñÿ íà 
ïîçäíåì ýòàïå äèàãåíåçà â ãëèíèñòûõ îñàä
êàõ ãóìèäíîé çîíû â ìåñòàõ ñêîïëåíèÿ îð
ãàíè÷åñêîãî âåùåñòâà (Òàðáàëüäæåé, Âåðõ
íèé Ñòàí). Ðàñòèòåëüíûå îñòàòêè îòëîæåíèé 
ñåðèè ïðåäñòàâëåíû êàëàìèòàìè, õâîùàìè, 
ïëàóíàìè Paracalamites, Neocalamites (Õàï
÷åðàíãà). Äîìèíàíòàìè ñðåäè ðàñòåíèé ÿâ
ëÿþòñÿ êàëàìèòû – äåðåâüÿ âûñîòîé äî 30 ì. 
Êàëàìèòû îáðàçîâûâàëè ëåñà â òåïëîì âëàæ
íîì ãóìèäíîì êëèìàòå Çàáàéêàëüÿ [4; 5; 10].

Â ðàííåì òðèàñå Àãèíñêîé çîíû â àãèí
ñêîé ñâèòå, ñëîæåííîé ïðåèìóùåñòâåííî ïåñ

÷àíèêàìè, îáíàðóæåíû îñòàòêè ìíîãî÷èñëåí
íûõ êàëàìèòîâ – Paracalamites, Neocalamites 
(ñì. ðèñ. 1).

Âåðõíèé òðèàñ õàðàêòåðèçóåòñÿ êîíòè
íåíòàëüíûìè ïñåôèòîïñàììèòîâûìè îò
ëîæåíèÿìè ñ îñòàòêàìè êàëàìèòîâ Neocala
mites, ïàïîðîòíèêîâ Lobipholia, Cladophlebis, 
êîðäàèòîâ Yuccites (ð. Õèëîê, Îðòèíêà) [1; 3].

Â ðàííåñðåäíåíîðèéñêèõ ìîðÿõ ïîçä
íåãî òðèàñà íàêàïëèâàëèñü ïåñ÷àíîàëåâ
ðîëèòîâûå îòëîæåíèÿ ñ ãîðèçîíòàìè êðåì
íèñòîãëèíèñòûõ, èçâåñòêîâîïåñ÷àíèñòûõ 
è àëåâðèòèñòûõ êîíêðåöèé (ïåðâîìàéñêàÿ è 
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êàðûìñêàÿ ñâèòû). Â êîíêðåöèÿõ îáíàðóæåíû 
äâóñòâîðêè Eomonotis, Otapiria è äð., àììî
íèòû Arcestes è íàóòèëîèäåè Siberionautilus. 
Îòëîæåíèÿ ïîçäíåíîðèéñêîãî ìîðÿ â Çàáàé
êàëüå â îñíîâíîì ïðåäñòàâëåíû àëåâðîëèòà
ìè (òûðãåòóéñêàÿ ñâèòà) è îõàðàêòåðèçîâà
íû ìíîãî÷èñëåííûìè äâóñòâîðêàìè Monotis 
(«ìîíîòèñîâîå ìîðå») ñ åäèíñòâåííûì 
îñòàòêîì îäèíî÷íûõ êîðàëëîâ ðóãîç Rugosa 
(ïàäü Áè÷åêòóé) (ñì. ðèñ. 1), óêàçûâàþùèõ íà 
ïîòåïëåíèå êëèìàòà è âîçìîæíûé ïåðåõîä ê 
ñóáòðîïè÷åñêîìó.  

Ñëåäîâàòåëüíî, èíäèêàòîðàìè êëèìàòà 
â òðèàñå Çàáàéêàëüÿ ÿâëÿþòñÿ ãëèíèñòûå ïî
ðîäû è áåñïîçâîíî÷íàÿ ôàóíà [7]. Äîìèíàí
òàìè ñðåäè ðàñòèòåëüíûõ îñòàòêîâ òðèàñà Çà

áàéêàëüÿ ÿâëÿþòñÿ êàëàìèòû – Neocalamites, 
Paracalamites. Â òðèàñå Çàáàéêàëüÿ êàëàìèòû 
îáðàçîâûâàëè ëåñà â ïðèáðåæíûõ ìîðñêèõ 
ïëÿæàõ.

Èíäèêàòîðû ãóìèäíîãî è ñóáòðîïè÷åñêî
ãî êëèìàòîâ â þðå Çàáàéêàëüÿ. Â ìîðÿõ ðàí
íåé þðû (ïîçäíèé ïëèíñáàõòîàð), ðàçâèòûõ 
íà òåððèòîðèè Àðãóíñêîé çîíû ðåãèîíà, äî
ìèíèðóþò ãëèíèñòûå îòëîæåíèÿ (èêàãèéñêàÿ, 
òàìåíãèíñêàÿ, ãîñóäàðåâñêàÿ ñâèòû) [1; 3]. 
Áåñïîçâîíî÷íûå äàííûõ ìîðåé ïðåäñòàâëå
íû â îñíîâíîì òîíêîñòåííûìè äâóñòâîðêàìè 
Oxytoma, Unionithes, Galinia è äð., àììîíîè
äåÿìè Amaltheus, Tiltoniceras è äð. (ð. Òóðãà, 
Òàëàíãóé è äð.), îáû÷íî õàðàêòåðèçóþùèå 
ìîðÿ ñ òåððèãåííîé ñåäèìåíòàöèåé (ðèñ. 2). 

Ðèñ. 2. Èíäèêòîðû ãóìèäíîãî è ñóáòðîïè÷åñêîãî êëèìàòîâ â þðå Çàáàéêàëüÿ: 1 – ð. Òóðãà (ïàäè Øèâèÿ, Òàìåíãå), 
ìîëëþñêè, öèêàäîôèòîõâîéíîãèíêãîâûå ëåñà; 2 – áàññåéí ð. Óíäà (ïàäè Êàëàíãóé, Áóðóëÿòóé, Êàâûêó÷è), 

ìîëëþñêè, öèêàäîôèòîõâîéíîãèíêãîâûå ëåñà; 3 – áàññåéí ð. Ãàçèìóð (ñ. Àêàòóé, Àëãà÷è, Áîõòî), õâîéíîãèíêãîâûå 
ëåñà; 4 – áàññåéí ð. Óíäà (ïàäè Øàäîðîí, Ëåâàÿ, ßêèìîâêà, Òàêøà), îàçèñû ÷åêàíîâñêîãî áîëîòíîãî ëåñà ñ ðåäêèìè 

öèêàäîôèòàìè / Fig. 2. Indicators of humid and subtropical climates in the Jurassic of Transbaikalia: 1 – Turga River 
(Shiviya, Tamenge small river valleys), mollusks, cycadophytesconiferousginkgo forests; 2 – Unda basin (Kalanguy, 

Burulyatuy, Kavykuchi small river valleys), mollusks, cycadophytesconiferousginkgo forests; 3 – Gazimur basin (Akatuy, 
Algachi, Bohto village), coniferousginkgo forests; 4 – Unda basin (Shadoron, Levaya, Yakimovka, Taksha small river 

valleys), oases of Czekanowskia swamp forest with rare cycadophytes
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Ðàñòèòåëüíûå îñòàòêè ðåäêè è ñëàãàþò 
çàõîðîíåíèÿ òàìåíãèíñêîé ñâèòû (âåðõíèé 
ïëèíñáàõ): áîëîòíûé ëåñ ÷åêàíîâñêèõ Cze
kanowskia; â ïîäíîæüå ñêëîíîâ ïðîèçðàñ
òàëè ôåíèêîïñèñû Phoenicopsis; íà ñêëîíàõ 
ðàçâèò õâîéíûé ëåñ Pityophyllum, Coniferites; 
âîäîðàçäåëû çàñåëÿëè ãèíêãîâûå Ginkgoites, 
Sphenobaiera è äðóãèå ëåñà ñ îñòàòêàìè öè
êàäîôèòîâ Nilssonia, Heilungia (Êàëàíãóé, Áó
ðóëÿòóé) (ñì. ðèñ. 2). Ïðèñóòñòâèå öèêàäîôè
òîâ è ãèíêãîâûõ óêàçûâàåò íà ñóáòðîïè÷åñêîé 
êëèìàò [4; 5].

Â ñðåäíåþðñêèõ ìîðÿõ (êàâûêó÷èíñêàÿ, 
ñâèòà) äîìèíèðóþò ãëèíèñòûå îòëîæåíèÿ ñ 
ìíîãî÷èñëåííûìè äâóñòâîðêàìè Aguilerella, 
Ostrea è äð., õàðàêòåðíûå äëÿ áàññåéíîâ ñ 
òåððèãåííîé ñåäèìåíòàöèåé (ñì. ðèñ. 2). Íà 
ñóøå ôèêñèðóåòñÿ õâîéíûé ëåñ Pityophyllum ñ 
ðåäêèìè öèêàäîôèòàìè Nilssonia, Ctenis.

Ïðèáðåæíîìîðñêèå ó÷àñòêè íèæ
íåéñðåäíåé þðû (àêàòóåâñêàÿ, áàçàíîâñêàÿ, 
áîõòèíñêàÿ, âåðõíåãàçèìóðñêàÿ ñâèòû) [3]. 
Îõàðàêòåðèçîâàíû îñòàòêàìè: áîëîòíîãî ëåñà 
÷åêàíîâñêèõ Czekanowskia; ñêëîíîâîãî õâîéíî
ãî ëåñà ñ Pityophyllum, Podozamites è äð., ñ ðåä
êèìè áåííåòòèòàìè Nilssonia; âîäîðàçäåëüíûé 
ëåñ ãèíêãîâûõ ñ Sphenobaiera è öèêàäîôèòàìè 
Nilssonia, Heilungia, îáû÷íûìè äëÿ âëàæíîãî 
ñóáòðîïè÷åñêîãî êëèìàòà (ñì. ðèñ. 2). 

Ðàííåñðåäíåþðñêèå ýïîõè â Çàáàéêà
ëüå ÿâëÿëèñü âðåìåíåì íàèáîëåå ñèëüíîé 
ãóìèôèêàöèè êëèìàòà, èíòåíñèâíîãî ðàçâè
òèÿ öèêàäîôèòîõâîéíîãèíêãîâûõ ëåñîâ è 
íàêîïëåíèÿ óãëåé.

Â ïîçäíåé þðå ìîðñêîé ðåæèì ñîõðàíÿåò
ñÿ òîëüêî â Âåðõíåì Àìóðå, ãäå îòìå÷àåòñÿ äî
ìèíèðîâàíèå òåìíûõ ãëèíèñòûõ ïîðîä ñ îñòàò
êàìè äâóñòâîðîê Modiolus, Trigonia è äð. [6]. 

Â îòëîæåíèÿõ øàäîðîíñêîé ñåðèè (ñðåä
íÿÿ – âåðõíÿÿ þðà) (Óíäà, Òàêøà, ßêèìîâêà è 
äð.) äîìèíèðóåò öèêàäîôèòîõâîéíîãèíêãî
âûé ëåñ (ñì. ðèñ. 2). Êðîìå öèêàäîôèòîõâîé
íîãèíêãîâûõ ëåñîâ â þðå Çàáàéêàëüÿ îáíàðó
æåíû õâîéíîãèíêãîâûå ëåñà áåç öèêàäîôèòîâ 
(Áîëüøîé Êîðóé, ÃóðàíÓíäûð è äð.) [5].

Òàêèì îáðàçîì, â þðå Çàáàéêàëüÿ â 
óñëîâèÿõ ãóìèäíîãî êëèìàòà ðàçâèòû ÷å
êàíîâñêîõâîéíîãèíêãîâûå ëåñà, à â óñëî
âèÿõ ñóáòðîïè÷åñêîãî êëèìàòà – öèêàäîôè
òîõâîéíîãèíêãîâûå (ñì. ðèñ. 2). Ñîâìåñòíîå 
ïðèñóòñòâèå ãèíêãîâûõ è öèêàäîôèòîâ ñâè
äåòåëüñòâóåò î ñóáòðîïè÷åñêîì êëèìàòå [4].

Èíäèêàòîðû ãóìèäíîãî, ñóáòðîïè÷åñêî
ãî è àðèäíîãî êëèìàòîâ â êîíöå þðñêîãî è íà

÷àëå ìåëîâîãî ïåðèîäîâ Çàáàéêàëüÿ. Â êîí
öå ïîçäíåé þðû è íà÷àëå ìåëîâîãî ïåðèîäà â 
Çàáàéêàëüå ñîõðàíÿþòñÿ ïîïðåæíåìó öèêà
äîôèòîõâîéíîãèíêãîâûå ëåñà. Ïîòåïëåíèå 
êëèìàòà â ïîçäíåé þðå ñîïðîâîæäàåòñÿ èñ
ñóøåíèåì è íåêîòîðîé àðèäèçàöèåé (ðèñ. 3). 
Èñ÷åçàþò õâîùè, ñîêðàùàåòñÿ ðàçíîîáðàçèå 
ïàïîðîòíèêîâ è ãèíêãîâûõ. Ëåñíîé òèï ðàñòè
òåëüíîñòè, îáèëüíî îáâîäíåííûå ëàíäøàô
òû áëàãîïðèÿòñòâóþò óãëåíàêîïëåíèþ [7]. Â 
ïîñòîÿííî îáâîäíåííûõ áîëîòàõ âî âëàæíîì 
êëèìàòå íàêàïëèâàþòñÿ óãëè ãåëèòîëèòû (óãëè 
×åðíîâñêîãî è Àïñàòñêîãî ìåñòîðîæäåíèé). 
Â ïåðèîäè÷åñêè ïîäñûõàþùèõ áîëîòàõ ïðè 
ïåðåìåííîì âëàæíîì êëèìàòå ôîðìèðóþòñÿ 
ôþçåíîëèòû (óãëè Òèãíèíñêîãî è Êóòèíñêîãî 
ìåñòîðîæäåíèé) (ñì. ðèñ. 3). Ïðîäóöåíòàìè 
óãëåé ÿâèëèñü äðåâåñíûå ÷åêàíîâñêèå, õâîé
íûå è ãèíêãîâûå.

Ðàçíîîáðàçíîé ÿâëÿåòñÿ ðàñòèòåëüíàÿ 
àññîöèàöèÿ ×åðíîâñêîãî óãîëüíîãî ìåñòî
ðîæäåíèÿ (ñì. ðèñ. 3): áîëîòíûé ëåñ ÷åêà
íîâñêèõ Czekanowskia, ñ ðåäêèìè áîëîòíûìè 
öèêàäîôèòàìèNilssonia; ôåíèêîïñèñîâûé 
ëåñ ïîäíîæüÿ ñêëîíîâ Phoenicopsis; ñêëî
íîâûé ëåñ õâîéíûõ Pityophyllum; âîäîðàç
äåëüíûé ãèíêãîâûé ëåñ Ginkgoites, Baiera. 
Ïðèâåäåííûé ðàñòèòåëüíûé êîìïëåêñ îáû
÷åí â îáëàñòÿõ òåïëîãî âëàæíîãî ãóìèäíîãî 
êëèìàòà, âîçìîæíî, ïåðåõîäíîãî ê ñóáòðî
ïè÷åñêîìó.

Áëèçêîé ê ðàññìàòðèâàåìîé ÿâëÿåò
ñÿ ðàñòèòåëüíàÿ àññîöèàöèÿ áåçóãîëüíîãî 
ðàçðåçà Åëèçàâåòèíñêîé âïàäèíû, â êîòî
ðîé âûäåëÿþòñÿ: áîëîòíûé ëåñ ÷åêàíîâñêèõ 
Czekanowskia c ìíîãî÷èñëåííûìè ïå÷åíî÷
íûìè ìõàìè Hepaticites, ëèñòîñòåáåëüíû
ìè ìõàìè Muscites; õâîéíûé ñêëîíîâûé ëåñ 
Pityophyllum ñ ðàçíîîáðàçíûìè öèêàäîôè
òàìè Neozamites, Nilssonia, Tàeniopteris, 
Ctenis, Otozamites; âîäîðàçäåëüíûå ãèíêãî
âûå ëåñà ñ Ginkgoites, Baiera ñ öèêàäîôèòà
ìè â ïîäëåñêå Nilssonia, Ctenis, Otozamites 
(ñì. ðèñ. 3) [5].

Â êîíöå þðñêîãî è íà÷àëå ìåëîâîãî 
ïåðèîäîâ â ðåãèîíå â óñëîâèÿõ ïåðèîäè
÷åñêîé àðèäèçàöèè ïîÿâëÿþòñÿ øèðîêèå 
ìåëêîâîäíûå îçåðà, ãäå íàêàïëèâàþòñÿ òîí
êî ãîðèçîíòàëüíî ñëîé÷àòûå «áóìàæíûå áè
òóìèíîçíûå ñëàíöû» ñ ðåäêèìè îñòàòêàìè 
ëèñòüåâ Czekanowskia, õâîéíûõ Pityophyllum, 
öèêàäîôèòîâ Otozamites, ëè÷èíîê íàñåêî
ìûõ, ðàêîîáðàçíûõ, ðûá (Òóðãà, ßíêè, Ïàâ
ëîâêà, Êóëèíäà, Òîðãà è äð.) [1; 3] (ñì. ðèñ. 3).
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Ðèñ. 3. Èíäèêàòîðû ãóìèäíîãî, ñóáòðîïè÷åñêîãî è àðèäíîãî êëèìàòîâ â êîíöå þðñêîãî è íà÷àëå ìåëîâîãî ïåðèîäîâ 
Çàáàéêàëüÿ: 1 – Àïñàòñêîå ìåñòîðîæäåíèå óãëåé, öèêàäîôèòîõâîéíîãèíêãîâûå ëåñà; 2 – ×åðíîâñêèå Êîïè, 
Êðàñíàÿ Ãîðêà, öèêàäîôèòîõâîéíîãèíêãîâûå ëåñà; 3 – Åëèçàâåòèíñêàÿ âïàäèíà, ïàäü Ñåìåí, ÷åêàíîâñêî

öèêàäîôèòîõâîéíîãèíêãîâûå ëåñà, «áèòóìèíîçíûå ãëèíû»; 4 – ÒóðãèíîÕàðàíîðñêàÿ âïàäèíà, Õàðàíîðñêîå 
ìåñòîðîæäåíèå óãëÿ, õâîéíîãèíêãîâûå ëåñà; 5 – ÞæíîÀðãóíñêàÿ âïàäèíà, Êóòèíñêîå ìåñòîðîæäåíèå óãëÿ, 

õâîéíîãèíêãîâûå ëåñà; 6 – ÒóðãèíîÕàðàíîðñêàÿ âïàäèíà, ð. Òóðãà, áåñïîçâîíî÷íàÿ áèîòà, îàçèñû ÷åêàíîâñêèõ 
ëåñîâ, «áèòóìèíîçíûå ãëèíû» / Fig. 3. Indicators of humid, subtropical and arid climates at the end of the Jurassic and the 

beginning of the Cretaceous periods of Transbaikalia: 1 – Apsat coal deposit, cycadophytesconiferousginkgo forests; 
2 – Chernovskie Kopy, Krasnaya Gorka, cycadophytesconiferousginkgo forests; 3 – Elizavetinskaya depression, Semen 
small river valley, Czekanowskiacycadophytesconiferousginkgo forests, “bituminous clay”; 4 – TurgaKharanorskaya 

depression, Kharanorskaya coal deposit, coniferousginkgo forests; 5 – South Argun depression, Kutya coal deposit, 
coniferousginkgo forests; 6 – TurgaKharanorskaya depression, Turga River, invertebrate biota, oases of Czekanowskia 

forests, “bituminous clay”

Çàêëþ÷åíèå. Ëèòîëîãè÷åñêèìè èíäè
êàòîðàìè ãóìèäíîãî è ñóáòðîïè÷åñêîãî 
êëèìàòîâ ìåçîçîÿ Çàáàéêàëüÿ ÿâëÿþòñÿ 
ãëèíèñòûå ïîðîäû, ïîëèìèêòîâûå ïåñ÷à
íèêè, êîíêðåöèè, óãëè, ê èíäèêàòîðàì àðèä
íîãî êëèìàòà îòíåñåíû «áóìàæíûå áèòó
ìèíîçíûå ñëàíöû». Ïàëåîíòîëîãè÷åñêèå 
èíäèêàòîðû êëèìàòà â ìåçîçîå Çàáàéêàëüÿ 
ïðåäñòàâëåíû ìîëëþñêàìè, ÷ëåíèñòîíîãè
ìè, ðûáàìè, äèíîçàâðàìè è ðàñòèòåëüíûìè 
îñòàòêàìè. 

Ãóìèäíûé êëèìàò îïðåäåëåí ïî àññî
öèàöèÿì êàëàìèòîâûõ (òðèàñ), ÷åêàíîâ
ñêèõ, õâîéíûõ, õâîéíîãèíêãîâûõ (þðà) 
ëåñîâ; à ñóáòðîïè÷åñêèé (þðà) êëèìàò – 
ïî íàëè÷èþ â àññîöèàöèÿõ öèêàäîôèòîâ è 
ãèíêãîâûõ. Ëèìíè÷åñêèé òèï óãëåé ïðèó
ðî÷åí ê þðñêèì è ðàííåìåëîâûì âíóòðè
êîíòèíåíòàëüíûì áàññåéíàì ãóìèäíîãî 
êëèìàòà. Ïðîäóöåíòàìè óãëåé ÿâèëèñü êó
ñòàðíèêîâûå è äðåâåñíûå õâîéíûå, ÷åêà
íîâñêèå, ãèíêãîâûå. 
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Â îçåðàõ àðèäíîé çîíû íàêàïëèâàëèñü 
èçâåñòêîâîãëèíèñòûå «áóìàæíûå áèòóìè
íîçíûå ñëàíöû» ñ òîíêîé ãîðèçîíòàëüíîé 
òåêñòóðîé, áèîìàññà êîòîðûõ ïðåäñòàâëåíà 

âîäîðîñëÿìè, ïðîñòåéøèìè, êîíõîñòðàêàìè, 
îñòðàêîäàìè, ëè÷èíêàìè íàñåêîìûõ, ðûáàìè 
è ðàñòåíèÿìè.

1. Àòëàñ ôàóíû è ôëîðû ïàëåîçîÿìåçîçîÿ Çàáàéêàëüÿ / ïîä ðåä. À. Í. Îëåéíèêîâà. Íîâîñèáèðñê: 
Íàóêà, 2002. 713 ñ.

2. Âåðçèëèí Í. Í. Ìåòîäû ïàëåîãåîãðàôè÷åñêèõ èññëåäîâàíèé. Ë.: Íåäðà, 1979. 247 ñ.
3. Ãåîëîãè÷åñêîå ñòðîåíèå ×èòèíñêîé îáëàñòè. Îáúÿñíèòåëüíàÿ çàïèñêà ê ãåîëîãè÷åñêîé êàðòå ìàñ

øòàáà 1:500000 / ïîä ðåä. È. Ã. Ðóòøòåéíà. ×èòà, 1997. 239 ñ.
4. Ìåçîçîéñêèå ðàñòåíèÿ (ãèíêãîâûå è ÷åêàíîâñêèåâûå) Âîñòî÷íîé Ñèáèðè / ïîä ðåä. Â. À. Âàõðà

ìååâà. Ì.: Íàóêà, 1972. 170 ñ.
5. Ïðèíàäà Â. Ä. Ìåçîçîéñêàÿ ôëîðà Âîñòî÷íîé Ñèáèðè è Çàáàéêàëüÿ. Ì.: Ãîñóäàðñòâåííîå íàó÷

íîòåõíè÷åñêîå èçäàòåëüñòâî ïî ãåîëîãèè è îõðàíå íåäð, 1962. 368 ñ.
6. Ñèíèöà Ñ. Ì., Âèëüìîâà Å. Ñ., Þðãåíñîí Ã. À., Ðåøåòîâà Ñ. À., Ôèëåíêî Ð. À. Ãåîëîãè÷åñêèå ïàìÿò

íèêè Çàáàéêàëüÿ (êàäàñòð ñòðàòèãðàôè÷åñêèõ è ïàëåîíòîëîãè÷åñêèõ ãåîëîãè÷åñêèõ ïàìÿòíèêîâ ïðèðî
äû). Íîâîñèáèðñê, 2014. 311 ñ.

7. Ñèíèöûí Â. Ì. Ââåäåíèå â ïàëåîêëèìàòîëîãèþ. Ë.: Íåäðà, 1980. 248 ñ.
8. Ñëàâèí Â. È., ßñàìàíîâ Í. À. Ìåòîäû ïàëåîãåîãðàôè÷åñêèõ èññëåäîâàíèé. Ì.: Íåäðà, 1982. 256 ñ.
9. Óøàêîâ Ñ. À., ßñàìàíîâ Í. À. Äðåéô ìàòåðèêîâ è êëèìàòû Çåìëè. Ì., 1984. 206 ñ.
10. Øâàðöáàõ Ì. Êëèìàòû ïðîøëîãî. Ââåäåíèå â ïàëåîêëèìàòîëîãèþ. Ì.: Èçäàòåëüñòâî èíîñòðàí

íîé ëèòåðàòóðû, 1955. 283 ñ.
11. Godefroit P., Sinitsa S. M., Dhouailly D., Bolotsky Y. L., Sizov A. V., McNamara M. E., Benton M. J., 

Spagna P. A Jurassic ornithischian dinosaur from Siberia with both feathers and scales // Science. 2014. 
Vol. 345, No. 6195. P. 451–455.

12. Sinitsa S. M. Jurassic dinosaurs of Transbaikalia and prospects of searching for them in Mongolia // 
Paleontological Journal. 2016. Vol. 50, No. 12. P. 1401–1411.

1. Atlas fauny i flory paleozoyamezozoya Zabaykaliya (Atlas of fauna and flora of the PaleozoicMesozoic 
of Transbaikalia) / ed. A. N. Oleynikov. Novosibirsk, Nauka, 2002. 713 p.

2. Verzilin N. N. Metody paleogeograficheskih issledovaniy (Paleogeographic research methods). 
Leningrad: Nedra Publ., 1979. 247 p.

3. Geologicheskoe stroenie Chitinskoy oblasti. Obyasnitelnaya zapiska k geologicheskoy karte masshtaba 
1:500000 (Geological structure of the Chita region. Explanatory note to the geological map of 1:500000 metric 
scale) / ed. I. G. Rutstein. Chita, 1997. 239 p.

4. Mezozoyskie rasteniya (ginkgovye i chekanovskievye) Vostochnoy Sibiri (Mesozoic plants (ginkgo and 
Czekanowskia) of Eastern Siberia) / ed. V. A. Vakhrameev. Moscow: Nauka Publ., 1972. 171 p.

5. Prinada V. N. Mezozoyskaya flora Vostochnoy Sibiri i Zabaykaliya (Mesozoic flora of Eastern Siberia and 
Transbaikalia). Moscow: State Scientific and Technical Publ. of Literature on Geology and Mineral Protection, 
1962. 368 p.

6. Sinitsa S. M., Vilmova E. S., Yurgenson G. A., Reshetova S. A., Filenko R. A. Geologicheskie pamyatniki 
Zabaykaliya (kadastr stratigraficheskih i paleontologicheskih geologicheskih pamyatnikov prirody) (Geological 
monuments of Transbaikalia (inventory of paleontological and stratigraphic geological natural monuments)). 
Novosibirsk, 2014. 311 p.

7. Sinitsyn V. M. Vvedenie v paleoklimatologiyu (Introduction to paleoclimatology). Leningrad: Nedra Publ., 
1980. 248 p.

8. Slavin V. I., Yasamanov N. A. Metody paleogeograficheskih issledovaniy (Methods of paleogeographic 
research). Moscow: Nedra Publ., 1982. 255 p.

9. Ushakov S. A., Yasamanov N. A. Drejf materikov i klimaty Zemli (Continental drift and Earth climates). 
Moscow, 1984. 206 p.

10. Shvartsbakh M. Klimaty proshlogo (Climates of the past). Moscow: Inostrannaya literatura Publ., 1955. 283 p.
11. Godefroit P., Sinitsa S. M., Dhouailly D., Bolotsky Y., Sizov A., McNamara M. , Benton M., Spagna P. 

Science (Science), 2014, vol. 345, no. 6195,  pp. 451–455.

12. Sinitsa S. M. Paleontological Journal (Paleontological Journal), 2016, vol. 50, no. 12, pp. 1401–1411.

Ñïèñîê ëèòåðàòóðû                                                                                              

References 



Earth sciences                                                                        Bulletin of ZabGU. 2020. Vol. 26. No. 1

67

Ñèíèöà Ñîôüÿ Ìèõàéëîâíà, äð ãåîë.ìèíåð. íàóê, äîöåíò, âåä. íàó÷. ñîòðóäíèê, Èíñòèòóò ïðèðîäíûõ ðåñóðñîâ, ýêî
ëîãèè è êðèîëîãèè ÑÎ ÐÀÍ, ã. ×èòà, Ðîññèÿ. Ñôåðà íàó÷íûõ èíòåðåñîâ: ñòðàòèãðàôèÿ, ïàëåîíòîëîãèÿ, ïàëåîýêîëîãèÿ 
ìåçîçîÿ Çàáàéêàëüÿ è Ìîíãîëèè, òàôîíîìèÿ, Ãåîëîãè÷åñêàÿ Êðàñíàÿ êíèãà Çàáàéêàëüÿ, íàó÷íûé òóðèçì, âûäåëåíèå 
ãåîëîãè÷åñêèõ ïàìÿòíèêîâ â ðåãèîíå
sinitsasm@rambler.ru

Âàñèëåíêî Åâãåíèé Àëåêñàíäðîâè÷, àñïèðàíò, Çàáàéêàëüñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò; èíæåíåð, Èíñòèòóò ïðè
ðîäíûõ ðåñóðñîâ, ýêîëîãèè è êðèîëîãèè ÑÎ ÐÀÍ, ã. ×èòà, Ðîññèÿ. Ñôåðà íàó÷íûõ èíòåðåñîâ: ãåîõèìèÿ ìåçîçîéñêèõ 
îòëîæåíèé Çàáàéêàëüÿ, ïàëåîíòîëîãèÿ, ñòðàòèãðàôèÿ
mr.evgeniy.vasilenko@gmail.com

Âèëüìîâà Åêàòåðèíà Ñåðãååâíà, àñïèðàíò, Çàáàéêàëüñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò; Èíñòèòóò ïðèðîäíûõ ðåñóð
ñîâ, ýêîëîãèè è êðèîëîãèè ÑÎ ÐÀÍ, ã. ×èòà, Ðîññèÿ. Ñôåðà íàó÷íûõ èíòåðåñîâ: íàó÷íûé òóðèçì, ïàëåîíòîëîãèÿ ìåçî
çîéñêèõ îòëîæåíèé Çàáàéêàëüÿ, ñîñòàâëåíèå àòëàñîâ ôàóíû è ôëîðû ìåçîçîÿ Çàáàéêàëüÿ, cîöèàëüíàÿ ïîëèòèêà ÑØÀ 
è Ðîññèè, áåäíîñòü, áëàãîòâîðèòåëüíîñòü 
zvezdochka_kiss_@mail.ru

Êîðîòêî îá àâòîðàõ 

Briefly about the authors 

Sofia Sinitsa, doctor of geological and mineralogical sciences, associate professor, leading research associate, Institute of 
Natural Resources, Ecology and Cryology of Siberian Branch under the Russian Academy of Sciences, Chita, Russia. Sphere of 
scientific interests: stratigraphy, paleontology, Mesozoic paleoecology of Transbaikalia and Mongolia, taphonomy, Geological 
Red Book of Transbaikalia, scientific tourism, allocation of geological monuments in the region

Vasilenko Evgeniy, graduate student, Transbaikal State University; engineer, Institute of Natural Resources, Ecology and 
Cryology of Siberian Branch under the Russian Academy of Sciences, Chita, Russia. Sphere of scientific interests: geochemistry 
of Transbaikalia Mesozoic deposits, paleontology, stratigraphy

Vilmova Ekaterina, graduate student, Transbaikal State University; Institute of Natural Resources, Ecology and Cryology of 
Siberian Branch under the Russian Academy of Sciences, Chita, Russia. Sphere of scientific interests: Scientific tourism, 
paleontology of Transbaikalia Mesozoic deposits, compilation of atlases of Transbaikalia Mesozoic fauna and flora; social 
policy of the USA and Russia, poverty, charity

Îáðàçåö öèòèðîâàíèÿ 

Ñèíèöà Ñ. Ì., Âàñèëåíêî Å. À., Âèëüìîâà Åê. Ñ. Ëèòîëîãè÷åñêèå è ïàëåîíòîëîãè÷åñêèå èíäèêàòîðû êëèìàòà â ìåçîçîå 
Çàáàéêàëüÿ // Âåñòíèê Çàáàéêàëüñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà. 2020. Ò. 26, ¹ 1. Ñ. 60–67. DOI: 10.21209/2227
924520202616067.

Sinitsa S., Vasilenko E., Vilmova E. Lithological and paleontological climate indicators in the mesozoic of Transbaikalia // 
Transbaikal State University Journal, 2020, vol. 26, no. 1, pp. 60–67. DOI: 10.21209/2227924520202616067.

Ñòàòüÿ ïîñòóïèëà â ðåäàêöèþ: 09.12.2019 ã.
Ñòàòüÿ ïðèíÿòà ê ïóáëèêàöèè: 14.01.2020 ã.


