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Abstract—We have obtained the first detailed δ13Сorg record in Permian-Triassic boundary sediments in deep-
water facies in Northeast Asia (Kolyma–Omolon region, Balygychan Basin). Our data show good conver-
gence both with the Setorym River section (South Verkoyansk region), where the Permian-Triassic boundary
has been determined approximately, and with a number of other sections of Permian-Triassic boundary sed-
iments in the Boreal and Tethyan Superrealms, in particular, in the Buchanan Lake section in Arctic Canada,
the Festningen section on Spitsbergen, the Wadi Shahha section on the Arabian Peninsula, and published
sections in the Dolomites. 
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Continuous marine sequences of transitional
Permian-Triassic deposits contain unique information
on the catastrophic events of this time. In Russia, such
sequences are well known only in the Northeast, in the
South Verkhoyansk region and in the Kolyma–Omo-
lon region. In the South Verkhoyansk region, Perm-
ian-Triassic boundary deposits are represented by rel-
atively shallow-water deltaic and shelf facies [1]. In the
Kolyma–Omolon region, continuous Permian-Trias-
sic sections have been revealed in predominantly
deepwater back-arc basins of the Okhotsk–Taigonos
Volcanic Arc: the Ayan-Yuryakh and Balygychan
basins [2].

It is well known that Upper Permian deposits in
Northeast Russia contain almost no conodont

remains (representatives of two species were found
only in Permian and Triassic boundary layers in the
Setorym River Basin [3]), which makes their correla-
tion with the stages of the International Stratigraphic
Chart (ISC) rather conditional. One of the most
promising ways to solve this problem is chemostrati-
graphic methods, in particular, δ13Соrg isotopy, which
has been widely used recently for interregional correla-
tions.

We have studied for the first time the carbon isoto-
pic composition of organic matter in boundary clay
deposits of the Upper Permian and Lower Triassic in
the Balygychan Basin, which we distinguished within
the large tectonic block of the same name. The Perm-
ian-Triassic boundary deposits are represented in the
block’s west, in the upper reaches of the Pautovaya
River, by the Pautovaya Formation and the lower part
of the Gherba Formation (figure) [2]. The organic
matter content in rocks is 0.91–0.95% on average,
increasing in some samples up to 4.92%.

The Pautovaya Formation is around 170 m in
thickness and is predominantly represented by
schisted, practically unstratified aleuritic mudstones
dark gray to black in color; in the lower part, by inter-
layers (up to 10 cm) of gray and light gray horizontal,
lenticular, and cross-bedded fine-grained feldspathic-
lithic sandstones and siltstones.

Remains of fauna are represented in the lower part
of the Pautovaya Formation by bivalves Intomodesma
costatum Popow, Intomodesma sp. indet., as well as by
the gastropods Straparolus sp. At the top of the forma-
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