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The origin of the Central-Asian Orogenic Belt 

(CAOB), especially of its northern segment nearby the 

southern margin of the Siberian craton (SC) is directly 

related to development and closure of the Paleo-Asian 

Ocean (PAO). Signatures of early stages of the PAO evo-

lution are recorded in the Late Precambrian sedimen-

tary successions of the Sayan-Baikal-Patom Belt (SBPB) 

on the southern edge of SC. These successions are 

spread over 2000 km and can be traced along this edge 

from north-west (Sayan area) to south-east (Baikal  

area) and further to north-east (Patom area). Here  

we present the synthesis of all available and reliable  

LA-ICP-MS U-Pb geochronological studies of detrital 

zircons from these sedimentary successions.  

The detrital zircon ages from lower parts of succes-

sions suggest the Siberian craton as the only prove-

nance area right after the opening of the PAO in the 

passive-margin environment.  

The absence of Mesoproterozoic detrital zircons in 

lower parts of these successions confirms the hypo-

thesis of a gap in the global-scale activity within the 

southern part of SC in Mesoproterozoic [Gladkochub et 

al., 2010]. We suggest that this gap might be explained 

by intracontinental position of the southern part of SC 
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within internal part of the ‘Transproterozoic supercra-

ton’ – a fragment of Mesoproterozoic supercontinent 

Nuna that did not disperse until the Neoproterozoic 

breakup of Rodinia.  

The age constraints on the lower parts of Late Pro-

terozoic successions in the Sayan segment of SBPB are 

provided by glacial deposits of the Oselok Group (Mar-

na Formation) reported by Sovetov and Komlev [2005]. 

They correlated these tillites with the ~635 Ma Mari-

noan glaciation and consequently suggest the Vendian 

(Ediacaran) age for this group. Sovetov et al. [2012] 

correlate the horizon of tilloids in the lower part of the 

lowermost Goloustnaya Formation of the Baikal Group 

in the Baikal segment of SBPB with the abovemen-

tioned Marna Formation in the Sayan segment, and 

consequently also suggest their Ediacaran age. In a si-

milar way Chumakov et al. [2011] suggest the ~635 Ma 

Marinoan age for the glacial deposits in the bottom of 

the Dzhemkukan Formation (Dal’naya Taiga Group in 

the Patom segment of SBPB). The studies of the 
87Sr/86Sr ratio in the Dal’naya Taiga carbonates 

[Pokrovskii et al., 2006] also demonstrate their Edia-

caran age.  

Thus we suggest that the detaching of the southern 

flank of the Siberian craton from northern Laurentia 

[Ernst et al., 2016] and opening of the PAO between 

these cratons [Cawood et al., 2016] took place in Late 

Cryogenian – Early Ediacaran. 

A sharp change in the age spectra of detrital zircons 

from younger SPBP sedimentary successions marks the 

next (developed) stage of the PAO evolution.  

In particular, the youngest detrital zircon in the up-

per part of the Uda Formation in the Sayan segment 

SBPB is dated at 613±6 Ma. The youngest detrital zir-

cons of the Uluntui and Katchergat formations in the 

Baikal segment have ages of 631±20 Ma and 630±22 

Ma correspondingly [Gladkochub et al., 2013]. The age 

of the youngest detrital zircon from the Valukhta For-

mation in the Patom segment of SBPB is 610±10 Ma 

[Powerman et al., 2015]. These formations represent 

the lower layers of the foreland basin successions and 

are covered by upper strata of latest Ediacaran fore-

land basin sediments of similar rocktypes and with 

similar spectra of detrital zircon ages: Aisa Formation 

of the Sayan segment, Ushakovka Formation in the 

Baikal segment and Zherba Formation in the Patom 

segment of SBPB. All these formations are dominated 

by “non-Siberian” Neoproterozoic detrital zircons 

comparing to “Siberian” zircons with age peaks of 

~2.5–2.7 Ga and ~1.85 Ga [Gladkochub et al., 2013; 

Powerman et al., 2015]. The abundance of Neoprotero-

zoic zircons in the Uda Formation (Oselok Group, Sayan 

segment), Ushakovka Formation (Baikal segment) and 

Zhuya/Bodaibo Groups (Patom segment) might be due 

to the shrinkage of the ocean basin as a result of the 

convergence of the craton with the microcontinents 

and island arcs within the Paleo-Asian Ocean.  

Consequently we suggest that a wide ocean existed 

along the southern margin of the Siberian craton only 

for ~25–30 my and at ~610 Ma it transformed to a se-

ries of foreland basins which mark early stage of a clo-

sure of this part of PAO. Its final closure occurred in 

Early Paleozoic by attaching microcontinents and rel-

icts of island arcs to the southern margin of SC and re-

sulted in a formation of the Baikal collisional belt [Don-

skaya et al., 2000, 2017], which could be considered as 

the earliest fragment of CAOB.  

Acknowledgements. The study was supported  

by the Russian Foundation for Basic Research (grant  

#16-05-00642). 
 

 

REFERENCES 

 
Cawood P.A., Strachan R.A., Pisarevsky S.A., Gladkochub D.P., Murphy J.B., 2016. Linking collisional and accretionary 

orogens during Rodinia assembly and breakup: Implications for models of supercontinent cycles. Earth and Plane-

tary Science Letters 449, 118–126. https://doi.org/10.1016/j.epsl.2016.05.049. 

Chumakov N.M., Linnemann U., Hofmann M., Pokrovskii B.G., 2011. Neoproterozoic ice sheets of the Siberian platform: 

U-Pb-LA-ICP-MS ages of detrital zircons from the Bol’shoi Patom formation and the geotectonic position of its 

provenance. Stratigraphy and Geological Correlation 19 (6), 679–686. https://doi.org/10.1134/S086959381106 

0013. 

Donskaya T.V., Sklyarov E.V., Gladkochub D.P., Mazukabzov A.M., Sal'nikova E.B., Kovach V.P., Yakovleva S.Z., Berezh- 

naya N.G., 2000. The Baikal collisional metamorphic belt. Doklady Earth Sciences 374 (7), 1075–1079. 

Donskaya T.V., Gladkochub D.P., Fedorovsky V.S., Sklyarov E.V., Cho M., Sergeev S.A., Demonterova E.I., Mazukabzov A.M., 

Lepekhina E.N., Cheong W., Kim J., 2017. Pre-collisional (>0.5 Ga) complexes of the Olkhon terrane (southern Sibe-

ria) as an echo of events in the Central Asian Orogenic Belt. Gondwana Research 42, 243–263. https://doi.org/ 

10.1016/j.gr.2016.10.016. 

Ernst R.E., Hamilton M.A., Söderlund U., Hanes J.A., Gladkochub D.P., Okrugin A.V., Kolotilina T., Mekhonoshin A.S., Bleeker W., 

Le Cheminant A.N., Buchan K.L., Chamberlain K.R., Didenko A.N., 2016. Long-lived connection between southern  

Siberia and northern Laurentia in the Proterozoic. Nature Geosciences 9 (6), 464–469. https://doi.org/10.1038/ 

ngeo2700. 

Gladkochub D.P., Donskaya T.V., Wingate M.T.D., Mazukabzov A.M., Pisarevsky S.A., Sklyarov E.V., Stanevich A.M., 2010.  

A one-billion-year gap in the Precambrian history of the southern Siberian craton and the problem of the 

  462 



Geodynamics & Tectonophysics 2017 Volume 8 Issue 3 Pages 461–463 

Transproterozoic supercontinent. American Journal of Science 310 (9), 812–825. https://doi.org/10.2475/09. 

2010.03. 

Gladkochub D.P., Stanevich A.M., Mazukabzov A.M., Donskaya T.V., Pisarevsky S.A., Nicoll G., Motova Z.L., Kornilova T.A., 

2013. Early evolution of the Paleoasian ocean: LA-ICP-MS dating of detrital zircon from Late Precambrian  

sequences of the southern margin of the Siberian craton. Russian Geology and Geophysics 54 (10), 1150–1163. 

https://doi.org/10.1016/j.rgg.2013.09.002. 

Pokrovskii B.G., Melezhik V.A., Bujakaite M.I., 2006. Carbon, oxygen, strontium, and sulfur isotopic compositions in Late 

Precambrian rocks of the Patom Complex, central Siberia: Communication 1. Results, isotope stratigraphy, and da-

ting problems. Lithology and Mineral Resources 41 (5), 450–474. https://doi.org/10.1134/S0024490206050063. 

Powerman V., Shatsillo A., Chumakov N., Kapitonov I., Hourigan J., 2015. Interaction between the Central Asian Orogenic 

Belt (CAOB) and the Siberian craton as recorded by detrital zircon suites from Transbaikalia. Precambrian  

Research 267, 39–71. https://doi.org/10.1016/j.precamres.2015.05.015. 

Sovetov Yu.K., Komlev D.A., 2005. Tillites at the base of the Oselok group, foothills of the Sayan Mountains, and the 

Vendian lower boundary in the Southwestern Siberian platform. Stratigraphy and Geological Correlation 13 (4), 

337–366. 

Sovetov Yu.K., Krechetov D.V., Solovetskaya L.V., 2012. Per-Vendian sedimentary cycle (sequence) in Pre-Sayan area: 

sedimentary environments and lithostratigraphic correlation. In: Geodynamic evolution of the lithosphere of the 

Central Asian mobile belt (from ocean to continent). Issue 10. Institute of the Earth’s Crust SB RAS, Irkutsk, vol. 2, 

p. 84–86. 

 

 

 

  463 


	Paleogeodynamics

