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EXPERIMENTAL STUDIES  
OF SEISMOACOUSTIC PROCESSES  

AT THE "HYDROSPHERE–LITHOSPHERE" BOUNDARY 
IN PETER THE GREAT BAY OF THE SEA OF JAPAN

A.N. Samchenko, A.A. Pivovarov, A.N. Shvyrev, I.O. Yaroshchuk

The article discusses the results of coastal seismoacoustic experiments, aimed at studying the processes of trans-
formation of underwater acoustic signals into seismic signals when passing through the hydrosphere-lithosphere 
boundary. The experiments were conducted in August 2020 and again in August 2021 in the Peter the Great Bay 
of the Sea of Japan using a low-frequency sonar radiator with a central frequency of 33 Hz. Acoustic signals were 
received by three-component vibrometers and hydrophones installed on land. The propagation of various types of 
seismoacoustic signals (surface, longitudinal and transverse waves) from the radiation point to the reception points 
was modeled based on the data of the constructed geoacoustic model of Peter the Great Bay. The calculation 
was carried out using the method of refracted waves, widely used in seismic exploration. It should be noted that 
transverse waves allow us to obtain more reliable information about structural and tectonic features in relation to 
the data of traditional seismic surveys, and data on the propagation of surface waves allow us to supplement the 
overall picture of the geological structure of the acoustic route.

Keywords: seismoacoustics, the method of refracted waves, underwater acoustic radiator, the Peter the Great 
Bay. 

ocean shelf. Instruments and Experimental Techniques, 2017. 60(1), pp. 130-
136. DOI: 10.1134/S0020441216060191.

7.	Mordvinova V.V., Artemyev A.A. The three-dimensional shear ve-
locity structure of lithosphere in the southern Baikal rift system and its sur-
roundings. Russian geology and geophysics, 2010. 51(6), pp. 694-707. DOI: 
10.1016/j.rgg.2010.05.010.

8.	Rayleigh (Strett J.V.) Theory of sound. Volume 1 (2nd ed.) Moscow: 
GITTL, 1955

9.	Samchenko A.N., Yaroshchuk I.O. Acoustic parameters of loose bot-
tom sediments of Peter the Great Bay (Sea of Japan) // Bulletin of the FEB 
RAS. 2017. No. 5. pp. 130-136. DOI: elibrary_32317995_17941415.

10.	 Fershalov M.Yu., Petrov P.S., Manulchev D.S., Zakharenko 
A.D. Generalization of the method of geoacoustic inversion by recording 
a pulsed signal with a single hydrophone, taking into account bathymetry 
inhomogeneities. Underwater research and robotics. 2021. № 1 (35). pp. 51-
59. DOI: 10.37102/1992-4429_2021_35_01_05. (in Rus)

11.	 Paoletti L., Hegazy Y., Monaco S., Piva R. Prediction of shear wave 
velocity for offshore sands using CPT data – Adriatic sea. 2nd International 
Symposium on Cone Penetration Testing, Huntington Beach, CA, USA, May 
2010.

Recommended citation: 

Samchenko A.N., Pivovarov A.A., Shvyrev A.N., Yaroshchuk I.O. EXPERIMENTAL STUDIES OF SEISMOACOUSTIC PROCESSES AT 
THE "HYDROSPHERE–LITHOSPHERE" BOUNDARY IN PETER THE GREAT BAY OF THE SEA OF JAPAN. Underwater investigation and 
robotics. 2022. No. 2 (40). P.  74–82. DOI: 10.37102/1992-4429_2022_40_02_08. EDN: YUABVG.



ПОДВОДНЫЕ ИССЛЕДОВАНИЯ И РОБОТОТЕХНИКА. 2022. ¹ 1 (39)

●    СИСТЕМЫ, ТЕХНОЛОГИИ И ЭКСПЕРИМЕНТЫ

82 UNDERWATER  INVESTIGATIONS AND ROBOTICS. 2022. No. 2 (40)82

SEA TECHNOLOGY FACILITY AND METHODS OF UNDERWATER RESEARCH

About the author 

SAMCHENKO Alexander Nikolaevich – PhD, Senior Researcher
Federal State Budgetary Institution of Science V.I. Ilyichev Pacific 

Oceanological Institute of the Far Eastern Branch Russian Academy 
of Sciences

Address: 690041 Vladivostok, Baltiyskaya str., 43
Research interests: geology and geophysics of the shelf
Tel.: 8(423) 231-26-17
E-mail: samchenko@poi.dvo.ru
ORCID: 0000-0002-5184-0718

PIVOVAROV Alexander Anatolyevich – Researcher
Federal State Budgetary Institution of Science V.I. Ilyichev Pacific 

Oceanological Institute of the Far Eastern Branch Russian Academy 
of Sciences

Address: 690041 Vladivostok, Baltiyskaya str., 43
Research interests: ocean acoustics
Tel.: 8(423) 231-26-17
E-mail: pivovarov@poi.dvo.ru

SHVYREV Alexey Nikolaevich – Ph.D., Senior Researcher
Federal State Budgetary Institution of Science V.I. Ilyichev Pacific 

Oceanological Institute of the Far Eastern Branch Russian Academy 
of Sciences

Address: 690041 Vladivostok, Baltiyskaya str., 43
Research interests: ocean acoustics
Tel.: 8(423) 231-26-17
E-mail: shvyrev@poi.dvo.ru
ORCID: 0000-0003-1184-8683

YAROSHCHUK Igor Olegovich – Ph.D., Head of the laboratory
Federal State Budgetary Institution of Science V.I. Ilyichev Pacific 

Oceanological Institute of the Far Eastern Branch Russian Academy 
of Sciences

Address: 690041 Vladivostok, Baltiyskaya str., 43
Research interests: ocean acoustics
Tel.: 8(423) 231-26-17
E-mail: yaroshchuk@poi.dvo.ru
ORCID: 0000-0002-3212-9752


