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Abstract According to the areal interpretation of seismological data from sufficiently strong earthquakes, 

new information on the velocity structure of the upper mantle of the Baikal and Trans-Baikal regions is 

presented. Based on the results of a tomographic interpretation of the travel times of P and S waves from the 

Mokhorovichich border, maps of the boundary velocities of longitudinal and transverse waves in the Baikal 

and Transbaikalia, the ratios of the velocities of the P and S waves (V
P
/V

S
), and the distribution of the 

Poisson's ratio () are constructed. The boundary velocity in the northwestern, northern, and northeastern 

parts of the research area (within the Baikal rift zone) according to longitudinal and transversal waves has 

lower values of 7.80-7.95 km/s and 4.45-4.55 km/s, respectively. In the upper mantle of the southeastern 

part of the area, the mantle block is about 600x600 km in size with high longitudinal and transversal wave’s 

velocities of 8.40-8.45 km/s and 4.80-4.85 km/s respectively, and increased values of V
P
/V

S
 and . The 

assumption of its nature as a plate of eclogites (or eclogite-like rocks) in the region of the Mongol-Okhotsk 

orogenic belt is justified. The results were compared with materials from other research.

Keywords Baikal and Transbaikalia, border of Mokhorovichich, seismological data, boundary velocities of 

P and S waves, Poisson's ratio.

For citation Solovyev, V.M., Seleznev, V.S., Chechelnitsky, V.V., & Galyova, N.A. (2020). Upper mantle of 

Baikal and Transbaikalia according to the area data of seismological research. Rossiiskii seismologicheskii zhurnal 

[Russian Journal of Seismology], 2(1), 7-17. (In Russ.). DOI: https://doi.org/10.35540/2686-7907.2020.1.01

References

Didenko, A.N., Efimov, A.S., Nelyubov, P.A, Sal'nikov, 

A.S., Starosel'cev, V.S., Shevchenko, B.F., Goroshko, 

M.V., Gur'yanov, V.A., & Zamozhnyaya, N.G. (2013). 

[Structure and evolution of the Earth's crust in the 

region of junction of the Central Asian Fold Belt and 

the Siberian Platform: Skovorodino-Tommot profile]. 

Geologiya i geofizika [Russian Geology and Geophysics], 

54(10), 1583-1599. (In Russ.).

Dobrecov, N.L., Sobolev, N.V, Shackij, B.C. et al. 

(1989). Eklogity i glaukofanovye slancy v skladchatyh 

oblastyah [Eclogites and blue schist in folded areas]. 

Novosibirsk, Russia: Nauka Publ., 236 p. (In Russ.).

Kashubin, S.N., Petrov, O.V., Mil'shtejn, E.D., 

Kudryavcev, I.V., Androsov, E.A., Vinokurov, I.Yu., 

Tarasova, O.A., & Erinchek, Yu.M. (2018). [Deep 

structure of the Earth’s crust and upper mantle in 

Northeastern Eurasia]. Regional'naia geologiia i 

metallogeniia [Regional Geology and Metallogeny], 76, 

9-21. (In Russ.).

Krylov, S.V., Mandel'baum, M.M., Seleznev, V.S., 

Solov'ev, V.M., & Elinov, V.D. (1990). [Detailed deep 

seismic surveys in the Upper Angarsk region of the 

Baikal rift zone]. Geologiia i geofizika [Russian Geology 

and Geophysics], 31(7), 17-27. (In Russ.).

Krylov, S.V. (1976). [On the causes of the anomalous 

properties of the upper mantle in rift zones]. Geologiya 

i geofizika [Russian Geology and Geophysics], 4, 3-17. 

(In Russ.).

Mishen'kin, B.P., Mishen'kina, Z.R., Petrik, G.V., 

Shelud'ko, I.F., Mandel'baum, M.M., Seleznev, V.S., 

& Solov'ev, V.M. (1999). Deep seismic sounding of the 

Earth's crust and upper mantle in the Baikal rift zone. 

Izvestiya. Physics of the Solid Earth, 35(7-8), 594-611.

Mordvinova, V.V., & Artemyev, A.A. (2010). The three-

dimensional shear velocity structure of lithosphere in 

the southern Baikal rift system and its surroundings. 

Russian Geology and Geophysics, 51(6), 694-707.

Nielsen, C., & Thybo, H. (2009). Lower crustal 

intrusions beneath the southern Baikal Rift Zone: 

evidence from full-waveform modelling of wide-angle 

seismic data. Tectonophysics, 470(3-4), 298-318.

Nolet, G. (1990). Sejsmicheskaya tomografiya. S 

prilozheniyami v global'noj sejsmologii i razvedochnoj 

geofizike [Seismic tomography. With applications in 

global seismology and exploration geophysics]. Moscow, 

Russia: Mir Publ., 416 p. (In Russ.).

Parfenov, L.M., Berzin, N.A., Hanchuk, A.I., 

Badarch, G., Belichenko, V.G., Bulgatov, A.N., Dril', 

S.I., Kirillova, G.L., Kuz'min, M.I., Nokleberg, U., 

Prokop'ev, A.V., Timofeev, V.F., Tomurtogoo, O., & 

Yan', H. (2003). [A model for the formation of orogenic 

belts in Central and Northeast Asia]. Tihookeanskaya 

geologiya [Russian Journal of Pacific Geology], 22(6), 

1-41. (In Russ.).



РОССИЙСКИЙ СЕЙСМОЛОГИЧЕСКИЙ ЖУРНАЛ. 2020. Т. 2. № 1

Верхняя мантия Прибайкалья и Забайкалья по данным площадных сейсмологических исследований 17

Petit, C., Koulakov, I., & Deverchère, J. (1998). Velocity 

structure around the Baikal rift zone from teleseismic 

and local earthquake travel times and geodynamic 

implications. Tectonophysics, 296(1-2), 125-144.

Puzy`rev, N.N. (Ed.). (1981). Nedra Bajkala (po 

sejsmicheskim dannym) [Bowels of Baikal (according 

to seismic data)]. Novosibirsk, Russia: Nauka Publ., 

105 p. (In Russ.).

Seleznev, V.S., & Solov'ev, V.M. (1979). [On mantle 

transverse seismic waves in the Baikal rift zone]. 

Geologiya i geofizika [Russian Geology and Geophysics], 

2, 87-95. (In Russ.).

Shevchenko, B.F., Goroshko, M.V., Didenko, A.N., 

Gur'yanov, V.A., Starosel'cev, V.S., & Sal'nikov, A.S. 

(2011). [The junction of the eastern Central Asian 

Fold Belt and the Siberian Platform: Deep structure 

and Mesozoic tectonics and geodynamics]. Geologiya 

i geofizika [Russian Geology and Geophysics], 52(12), 

2122-2131. (In Russ.).

Solonenko, V.P. (1968). [Seismotectonics and modern 

structural development of the Baikal rift zone]. In 

Baikal'skii rift [Baikal rift] (pp. 57-71). Moscow, Russia: 

Nauka Publ. (In Russ.).

Solov'ev, V.M. (1988). Ispol'zovanie poperechnyh voln 

pri glubinnom sejsmicheskom zondirovanii v Yakutskoj 

kimberlitovoj provincii. Dis. kand. geol.-min. nauk [The 

use of shear waves in deep seismic sounding in the Yakut 

kimberlitic province. Сand. geol. and mineral. sci. 

diss.]. Novosibirsk, Russia, 16 p. (In Russ.).

Solov'ev, V.M., Sal'nikov, A.S., Seleznev, V.S., Elagin, 

S.A., Romanenko, I.E., & Galeva, N.A. (2017). [Deep 

seismic sounding at Baikal-Patom fragment of eastern 

section 1-SB profile]. Interekspo Geo-Sibir' [Interexpo 

GEO-Siberia], 3, 106-112. (In Russ.).

Solov'ev, V.M., Seleznev, V.S., Sal'nikov, A.S., Lisejkin, 

A.V., Romanenko, I.E., Elagin, S.A., Shenmajer, 

A.E., & Serezhnikov, N.A. (2017). [Features of seismic 

structures of the Transbaikal part of the Central Asian 

orogenic belt along the 1-SB geophysical profile]. 

Geologiya, geofizika i mineral'noe syr'e Sibiri [Geology and 

mineral resources of Siberia], 4(4), 91-103. (In Russ.).

Soloviev, V.M., Chechelnitsky, V.V., Salnikov, A.S., 

Seleznev, V.S., Liseikin, A.V., & Galyova, N.A. (2017). 

Specific velocity structure of the upper mantle in 

the Transbaikalia segment of the Mongolia-Okhotsk 

orogenic belt. Geodynamics & Tectonophysics, 8(4), 

1065-1082. doi: 10.5800/GT-2017-8-4-0333.

Suvorov, V.D., Mishenkina, Z.M., Petrick, G.V., 

Sheludko, I.F., Seleznev, V.S., & Solovyov, V.M. (2002). 

Structure of the crust in the Baikal rift zone and adjacent 

areas from Deep Seismic Sounding data. Tectonophysics, 

351(1-2), 61-74.

Ten Brink, U.S., & Taylor, M.H. (2002). Crustal 

structure of central Lake Baikal: Insights into 

intercontinental rifting. Journal of Geophysical Research: 

Solid Earth, 107(B7), ETG-2.

Vinnik, L.P., Oreshin, S.I., Tsydуpova, L.R., 

Mordvinova, V.V., Kobelev, M.M., Khritova, M.A., 

& Tubanov, Ts.A. (2017). Crust and mantle of the 

Baikal rift zone from P- and S-wave receiver functions. 

Geodynamics & Tectonophysics, 8(4), 695–709. doi: 

10.5800/GT-2017-8-4-0313.

Zorin, Y.A., Mordvinova, V.V., Turutanov, E.K., Belichenko, 

B.G., Artemyev, A.A., Kosarev, G.L., & Gao, S.S. (2002). 

Low seismic velocity layers in the Earth's crust beneath Eastern 

Siberia (Russia) and Central Mongolia: receiver function 

data and their possible geological implication. Tectonophysics, 

359(3-4), 307-327.

Information about authors

Victor Mikhaylovich Solovyev, PhD, Deputy Director of the Altai-Sayan Branch of Geophysical Survey of the 

Russian Academy of Sciences (ASB GS RAS), Novosibirsk, Russia. E-mail: solov@gs.nsc.ru

Viktor Sergeyevich Seleznev, Dr., Director of the Seismological Branch of Geophysical Survey of the Russian 

Academy of Sciences (SEB GS RAS), Novosibirsk, Russia. E-mail: sel@gs.nsc.ru

Vladimir Vasil'yevich Chechelnitsky, PhD, Deputy Director of the Baikal Branch of Geophysical Survey of the 

Russian Academy of Sciences (BB GS RAS), Irkutsk, Russia. E-mail: chechel@crust.irk.ru

Natalya Aleksandrovna Galyova, Junior Researcher of the ASB GS RAS, Novosibirsk, Russia. E-mail: tatapelya@

gmail.com




