
ВОПРОСЫ СОВРЕМЕННОЙ НАУКИ И ПРАКТИКИ. 40

10.60797/ IRJ.2024.146.41 (accessed 25 September 2024). doi: 10.60797/ 
IRJ.2024.146.41 (In Russ., abstract in Eng.) 

7. Yubko V.M., Ponomareva I.N., Lygina T.I. [Geological exploration work at the 
ferromanganese nodule deposit in the Clarion-Clipperton zone of the Pacific Ocean: 
history and research results], Okeano-logicheskiye issledovaniya [Oceanological  
studies], 2023, vol. 51, no. 4, pp. 90-134. doi: 10.29006/1564-2291.JOR-2023.51(4).5 
(In Russ., abstract in Eng.) 

8. Alifanov R.N., Mironenko M.V., Starodubtsev P.A., Shevchenko A.P. [Deep-sea 
bottom autonomous stations in the system of monitoring marine water fields], Internet-
zhurnal “Naukovedeniye” [Internet journal "Science of Science"], 2016, vol. 8, no. 3, 
available at: http://naukovedenie.ru/PDF/38TVN316.pdf (accessed 25 September 2024)  

9. Minayev D.D. [Principles of constructing a regional automated information 
system for environmental monitoring of marine areas using autonomous technical 
means and robotic systems], Podvodnyye issledovaniya i robototekhnika [Underwater 
research and robotics], 2011, no. 2(12), pp. 64-68. (In Russ., abstract in Eng.) 

 
 

Integrated Environmental Monitoring during Geological 
Exploration and Deep-Sea Mining of Ferromanganese Nodes  
in the Clarion-Clipperton Province of the Pacific Ocean 

 
N. Yu. Svintsov, Yu. A. Vasyanovich, P. A. Kuznetsov 

 
Vladivostok State University; 
Far Eastern Federal University, Vladivostok, Russia 

 
Keywords: automatic control systems; deep-sea exploration and 

mining of ferromanganese nodules; deep-sea autonomous stations; mining 
of solid minerals in the ocean; integrated environmental monitoring; marine 
ecosystems; suspended matter plume propagation; background 
environmental data. 

 
Abstract: The importance of sustainable use of ocean resources is 

considered, taking into account the harmful impact of geological explora-
tion and deep-sea mining of solid minerals on the marine ecosystem in the 
Clarion-Clipperton Province of the Pacific Ocean. Initiatives of internation-
al companies that advocate for a moratorium on the extraction of solid min-
erals from the ocean floor, as well as the development of effective measures 
to protect the environment are discussed. Attention is paid to automated 
water quality control systems, which are an important tool for monitoring 
pollution and assessing the state of ecosystems, especially in vulnerable 
areas of the Clarion-Clipperton Province in the Pacific Ocean. The use of 
autonomous deep-sea stations for monitoring the natural environment at 
significant depths is considered. The need to create an automated informa-
tion system for environmental monitoring in the Clarion-Clipperton Prov-
ince of the Pacific Ocean is established for effective monitoring of the state 
of the natural environment and the development of optimal strategies for 
protecting the marine ecosystem from anthropogenic impact. 
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