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     Md So Sk 
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The tasks of this work included the study of the modern sedimentation system, processing 
and interpretation of new data on particle size analysis, obtained in the 68th cruise of the 
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Basing on the results of analogue modelling in this paper were reconstructed the Tjörnes 
transform zone with complicated structure (Northern shelf of Iceland). The conclusions 
reveal the development of the transform zone during several stages induced by Icelandic 
plume pulses.   
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We studied 18 sediment cores taken in the area of the southern slope of the Lomonosov 
Ridge. We found that the accumulation time of the recoreved sediments is the last five 
marine oxygen isotope stages (MIS, about 130 thousand years). Within these MISs, we 
have identified nine lithostratigraphic levels that are of significance importance for 
detailing the stratigraphy of this region.  



34 

 . .1,  .2,  . .3 
(1     ,   

, . - , e-mail: ivan.voltski@zin.ru; 2    
,  , ; 3   . . . 
 , . ) 
  . Elphidiidae   

:  S15 
Voltski I.1, Holzmann M.2, Korsun S.A.3 
(1Laboratory of Cellular and Molecular Protistology, Zoological Institute RAS, Saint-
Petersburg; 2Department of Genetics and Evolution, University of Geneva Switzerland; 
3Shirshov Institute of Oceanology RAS, Moscow) 
Novel elphidiid foraminifer from the High Arctic: the enigmatic 
phylotype S15 
 

 : ;  ; ;  
;  

 
       

 ,     .  
 “  S15”     -  .  

 ,    Cribroelphidiumbartletti; 
        . 

 
 Elphidiidae (Rotaliida, Globothalamea) –    

 ,       
  [1, 2].   Elphidium   

  ,  
   " ",   

     [3].   
       

      . 
,       ,   

     XVIII ,    
"  " (“night mare for taxonomists”). 

   15       
 .    ,  “  S15”  
     SSUrDNA [4],    

        
.    "  2019"   

        -
 ,           

        .  
     

      . 



35 

   ,      
     ( , 

Hormosinapilulifera).    “  
S15”       Cribro elphidium 
bartletti         

 C. frigidum. - ,  S15   
         
     . 

 
  

1. Pillet L., Voltski I., Korsun S., Pawlowski J. Molecular phylogeny of 
Elphidiidae (Foraminifera) // Marine Micropaleontology. 2013. V. 103. P. 1–14. 
DOI: 10.1016/j.marmicro.2013.07.001. 
2. Holzmann M., Pawlowski J. An updated classification of rotaliid foraminifera 
based on ribosomal DNA phylogeny // Marine Micropaleontology. 2017. V. 132. 
P. 18–34. DOI: 10.1016/j.marmicro.2017.04.002. 
3. Hottinger L., Reiss Z., Langer M. Spiral Canals of Some Elphidiidae // 
Micropaleontology. 2001. V. 47. P. 5–34. 
4. Darling K.F., Schweizer M., Knudsen K.L., et al. The genetic diversity, 
phylogeography and morphology of Elphidiidae (Foraminifera) in the Northeast 
Atlantic // Marine Micropaleontology. 2016. V. 129 P. 1–23. DOI: 
10.1016/j.marmicro.2016.09.001. 
 
The Elphidiidae represent a large family of benthic foraminifera with a complex test 
morphology and rich taxonomic history; they are common on the arctic shelves. 
Undescribed elphidiid ‘phylotype S15’ was recently found in the East Siberian Sea. 
Molecular data shows its close relationship to circumpolar Cribroelphidium bartletti; its 
test morphology shows features typical for other species with a semi-attached lifestyle. 
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This study focuses on the non-extractable portion of organic matter investigated in four 
sedimentarycolumns from the coastal and outer parts of the Laptev Sea shelf, from the 
Dmitry Laptev Strait and from the Chaunskaya Bay (East Siberian Sea). The data on five 
groups of identified components are presented: polysaccharides, aromatic and nitrogen-
containing compounds, lipids, phenols. The lowest compositional variability is observed in 
the sediments of the Chaunskaya Bay, while the sediments sampled in the north of the 
Buor-Khaya Bay and in the Dmitry Laptev Strait are characterized by sharp fluctuations in 
the relative content of aromatics, phenols, and lipids. 
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Observations carried out on the East Arctic shelf, as well as data on the structure of the 
island and continental land, indicate the absence of powerful ice sheets here in the 
Pleistocene. There are no final glacial forms in the region; overconsolidated clays on the 
bottom are of the Middle Neopleistocene and are of marine origin. Ridge systems and 
other lineaments on the surface of the seabed around the islands were most likely formed 
by bottom currents. On the insular land both in the Pleistocene and in the Holocene, 
passive glaciation developed, which had a weak effect on the relief. 
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Data on the methane content in the surface waters are presented. The data were 
obtained as a result of expeditions in the White, Pechora, Kara Seas, and some other 
waters of the European Arctic. The data obtained indicate a significant influence of 
river outflow on the methane concentration and, in general, small values in the open 
sea.  
  



61 

 . .,  . .,  . .  
(    . . . , . , e-mail: 
alexandr.ermolov@gmail.com) 

      
    

Ermolov A.A., Belova N.G., Novikova A.V. 
(Lomonosov Moscow State University, Moscow) 
Studies of the Kara Sea coasts dynamics by field and remote 
methods  
 

 :  , ,  , . 
 

        
         

      , 
        .  

 
        
       

        
     ,   

,     ,   
        
   .        

        
   ,     

     .  
         
         

.      
        
 ,        

      .   , 
       

     .   
       

         
.  
       0.5 /  

[1].       
      

,     ,  
,  ,   ,   



62 

 ,  ,    
 .      

      ,   
      [2–4].   

 ,        
     ,   

     ,   
    ,   

    .  
     

  . ,   
        
   ,     
    .    

        
,         
    .    

         
  , ,  , 

      
  .        

        
    ,     

       
. 

      , 
       
.        

   ,    
,  ,     

 .      
    -  

, -    , 
 ,     

( )      , 
,      

    .  
          

       
.  -   

( -  , ,    
 )     

    ( , ),  



63 

     ,  
  .    

      
     ( ,   

.)    .    
       

       
       

   .   ,   
 ( )      

      
     , 

      
 . 

      
      

,      
 .     , 

  , ,  ,  
   .  
  ,      

    ,  
,   ,  , 

       
 .  

        
       

  ,      
         
  [5].  , ,     

     , 
    .   

       
     .  

     ,  
        

,   ,    
         . 

        
         

  ,   
        

  .      



64 

,       
     

     ,  ,  
   –       

          
  . 

        
      -  

 . . .  121051100167-1. 
 

  
1. Lantuit H., Overduin P.P., Couture N. et al. The Arctic Coastal Dynamics 
Database: A New Classification Scheme and Statistics on Arctic Permafrost 
Coastlines // Estuaries and Coasts. 2012. V. 35. P. 383–400. 
2. Novikova A., Belova N., Baranskaya A., Aleksyutina D., Maslakov A., 
Zelenin E., Shabanova N., Ogorodov S. Dynamics of permafrost coasts of 
Baydaratskaya Bay (Kara Sea) based on multi-temporal remote sensing data // 
Remote Sensing. 2018. V. 10. 1481. 
3. Baranskaya A., Novikova A., Shabanova N., Belova N., Maznev S., 
Ogorodov S., Jones B.M. The role of thermal denudation in erosion of ice-rich 
permafrost coasts in an enclosed bay // Frontiers in Earth Science. 2021. V. 8. 
4. Belova N.G., Novikova A.V., Günther F., Shabanova N.N. Spatiotemporal 
variability of coastal retreat rates at western Yamal Peninsula, Russia, based on 
remotely sensed data // Journal of Coastal Research. 2020. V. 95. P. 367–371. 
5.  . .,  . .   

       
      

   //  . 2013.  10–11. . 88–91. 
 
The article considers the importance of exogenous processes investigation and modern 
methods of studying the dynamics of various types of Kara Sea coasts in the conditions of 
global climate changes and an increase in man-made load associated with the activation of 
industrial and economic activity in the region. 
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New data on the structure, composition and formation of the Quaternary sediments of the 
East Siberian Sea obtained during VSEGEI expedition in 2018 (2100 km of seismic-
acoustic profiling, 1900 km of side scan sonar, 110 sediment sampling sites) are presented. 
Results of a detailed study of 9 sediment cores (grain-size, geochemical, palynological and 
diatom analyzes, radiocarbon dating) and acoustic-seismic data analyses made possible to 
clarify the palaeoclimatic and palaeogeographic reconstructions in the East Siberian Sea 
during Late Pleistocene – Holocene. Five seismic strata (acoustic units) of Quaternary 
deposits are identified. A new Quaternary geological map (1: 1,000,000 scale) has been 
compiled. 
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The history of the oceanic crust formation and sedimentary cover of the deep-water 
Nansen basin western part of the Eurasian Arctic Ocean basin is considered. Based on the 
reprocessed of all existing aeromagnetic data, the most detailed identification of linear 
magnetic anomalies based on seismic data was performed. On the domestic seismic 
profiles located in the Nansen basin north of the Franz Josef Land archipelago, complexes 
of glacio-marine sediments of a much larger volume than previously assumed were 
identified. 
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The Arctic continental slope plays an important role in the climatology and functioning of 
the marine communities of the Arctic Ocean. Differences were revealed between the areas 
of the upper (200 – ~ 800 m depth) and lower slope (~ 800 and 2000 m depths), which are 
reflected in clear zonation in the distribution of zooplankton, benthos, and fish 
communities. The existence of a "belt of life" in the area of the slope was confirmed, 
which is formed by the enrichment of the local communities by the inflow of plankton 
from the Subarctic. 
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We investigated modern and ancient sedimentation processes with assessment of the fluxes 
of particulate matter and pollutants, with the determination of the rates of biogeochemical 
processes and regional paleoclimatic reconstructions in the contact area of cold Polar and 
warm Atlantic water masses under the influence of cold (seepage) and hot (hydrothermal) 
fluids in July–August 2021. The study area is the Norwegian-Greenland Basin and the 
Barents Sea.  
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Authigenic siderites and rhodochrosites were discovered during microscopic study of a 
fraction of 0.1–0.05 mm, sampled from Miocene deposits of wells drilled at the near-polar 
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part of the Lomonosov Ridge. The results of stable isotopes study have shown that the 
microbial-mediated oxidation of organic matter through sulfate reduction in diagenesis 
was most likely source of carbon in carbonates.  
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The new seismic data from the 66th Russian Antarctic Expedition allowed correlating the 
main regional reflectors in the western Cooperation Sea and describing how the 
sedimentary cover is spread across the area. A sedimentary wedge is found at the 
continental slope foot, also channels, levees and sediment waves are described. 
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Variety of submarine glacial landforms formed by grounded ice were identified on shelf of 
the South Orkney Plateau (Antarctica) with use of seismic and multibeam data. The most 
prominent of these features is the large terminal moraine at the middle shelf marking the 
greatest ice extent at the LGM. Submarine glacial landforms mapped by multibeam survey 
in the glacial trough reflect the ice retreat after the LGM; these landforms include: 
subglacial lineation indicating fast flowing grounded ice, transverse recessional moraine 
ridges, lateral shear moraine and lateral marginal moraine, two grounding zone wedges, 
streamlined features (drumlins) and an ice-proximal fan. 
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A comparison of the results of the study of palynological and microfaunistic complexes 
shows that the episodic penetration of the transformed Atlantic waters on the inner shelf 
coincides with climate warming and environmental changes on the coast. 
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Long-term studies of the distribution and composition of hydrocarbons (HCs) in the water 
and bottom sediments of the Norwegian and Barents Seas during the cruises of the R/V 
Akademik Mstislav Keldysh (2016–2020) established an increase in HC concentrations in 
the surface water suspension on average from 2.8–8.3 (2016–2017) up to 20–23 g/L 
(2019–2020). In bottom sediments, the distribution of AHCs and PAHs depends not only 
on the conditions of sedimentation and their granulometric composition, but also on the 
variability of redox conditions and endogenous flows in the sedimentary strata. 
  



108 

 . .1,  . .2,  . .2, 
 . .2,  . .1 

(1   . . .  , . , e-mail: 
novigatsky@ocean.ru; 2    . . .  , ) 

      
     

  2020 . 
Novigatsky A.N.1, Belikov I.B.2, Belousov V.A.2,  
Skorokhod A.I.2, Klyuvitkin A.A.1 
(1Shirshov Institute of Oceanology Russian Academy of Sciences, Moscow; 2Obukhov 
Institute of Atmospheric Physics, Russian Academy of Sciences, Moscow) 
Atmospheric methane over the North Atlantic and adjacent 
Arctic based on the results of ship measurements in the summer 
of 2020 
 

 :  ,  ,  
 

      ,  
           

    .    ,  
 ,   ,      
 .  

 
.      (CH4) 
 ,   CH4    
          

 (CO2) [1].    ,   , 
   [2],      

 .   ,    
,  ,   40%   

 [3, 4].        
      ,  

    .  
       

       
,       

  –       
   ,     

 .   ,     
  ,     

  .  ,     
  -     



109 

 ,        
    [5].     

      .  
,      

     (   2000 ),  
       ,  

  [6].       
    50% ,     

 [7].  ,      
 [8].  

  .    31   25  2020 .  80-  
  "   "    

        
   .      

          
 ,        83° . .,   

      ( ). 
      

        
(  – )  G2132-i   Picarro Inc. ( ), 

  .       . . 
    ( ) ( . cavity ring-down 

spectrometry, CRDS) [9].      
,         

  ,   . 
    – 1 .    

    GPS,     
    [10].  
  .     

        
      ( ). 

       
   . ,    

    1.91–1.95 ppm ( ). 
     2.1 ppm    

   -    (  
2500 ),          

      . 
       2.0 ppm ( )   

  ,   (  550 ).  
    ,     

  -  ,  
        ,     



110 

[11]. 

 
.   (ppm)   80-    

"   ". 
 



111 

    -     
         385–480 

,          
 (1.93–1.95 ppm) ( ).  

   ,    
.  (   ),    

   2.0 ppm ( ),     
       1–2 .  

        
   (  2.0–2.16 ppm),  ,   

   -   ( ).   
   ,    

      [11]. 
   (  2.0  3.6 ppm)   

     (    
,   ,  , 

 ) ( ). 
.        
      

     1.91–1.95 ppm. 
    (2.0–2.1 ppm)  

-   .   ,  
       

-    . 
       (   

)   (2.0–2.16 ppm).    ,  
     

   
   (2.0–2.03 ppm)    

       (  
80° . .)       

. 
        

  (  2.0  3.6 ppm). 
      

 ,   0128-2021-0006  0129-2019-0002;  
   :   20-17-00157 (  

 ), 19-17-00234 ( -  ), 
  19-05-00787 (  ), 19-05-50090 ( ). 

        
 20-17-00200.  

 
 



112 

  
1. Saunois M., Stavert A.R., Poulter B., Bousquet P., Canadel, J.G., Jackson 
R.B., Zhuang Q. The global methane budget 2000–2017 // Earth System Science 
Data. 2020. V. 12 (3). P. 1561–1623. 
2. Etiope G., Schwietzke S. Global geological methane emissions: An update of 
top-down and bottom-up estimates // Elementa: Science of the Anthropocene. 
2019. V. 7. P. 47. 
3.  . .,  . .,  . .   

    // . . 2003. . 391.  6. . 
813–816. 
4. Etiope G., Lassey K.R., Klusman R.W., Boschi E. Reappraisal of the fossil 
methane budget and related emission from geologic sources // Geophysical 
Research Letters. 2008. V. 35. L09307. 
5.  . .,  . .,  . .   

      // 
. 2005. . 45.  4. . 605–613. 

6.  . .,  . .,  . .,  . .,  
. .     -    

   //   . 2018. . 2.  2. 
. 92–98.  

7. Reeburgh W.S. Global methane biogeochemistry // Treatise on geochemistry. 
2003. V. 4. P. 347. 
8. Reeburgh W.S. “Soft spots” in the global methane budget // Microbial growth 
on C1 compounds. Dordrecht: Springer, 1996. . 334–342. 
9.  . .,  . .,  . .,  . ., 

 . .,  . .      
         
   2015  // . . 2016. . 470.  5. . 580–584.  

10. Pankratova N., Skorokhod A., Belikov I., Elansky N., Rakitin V., Shtabkin 
Y., Berezina E. Evidence of atmospheric response to methane emissions from the 
East Siberian Arctic shelf // Geography, environment, sustainability. 2018. V. 11. 

 1. P. 85–92. 
11. EEA Report: EMEP/EEA air pollutant emission inventory guidebook 2016 // 
European Environment Agency. 2016.  21/2016. DOI: 10.2800/686396. 
 
Air emissions and methane concentrations continue to increase, making methane the 
second most important greenhouse gas for climate change after carbon dioxide. However, 
the atmospheric budget of methane currently has great uncertainties, which explains the 
relevance of these studies.  
 
  



113 

 . .,  . .  
(   . . .  , . , e-mail: 
novigatsky@ocean.ru) 

    
       

Novigatsky A.N., Klyuvitkin A.A.  
(Shirshov Institute of Oceanology Russian Academy of Sciences, Moscow) 
Comparative characteristics of under-ice fluxes of sedimentary 
matter in the Arctic and Antarctic 
 

 :  ,  , ,  
 

           
 .        

  .  
 

.         
       .  

      ,     
  , ,    

,     .    
,       

,    ,       
     [1–3]. 

        
,       

     [4].    
         
  .      

     ,     
            

  . ,    
,      .    

      
   [5, 6]. 

     (    
 ),        
       .   

        
.      , -  

, -   [7, 8].    
 .  ,   , 

        



114 

.         
        
   [9]. 

  .     , 
        
  «    » 

( )   2007, 2008  2012 .   [7],    
 ( )     (46  48 

) [8].        -
-      . 

 

 
.      ( )   ( ). 

 
       

    [8].  
      

    400     
 (Ø  0.45 , Ø  47 ,   , . 

).      ( )  
   200     

GF/F  Whatman (Ø  47 ,    0.7 ), 
  t = 450°  [8].      

     -7560 (c  3–6 .%) 
  . 

  .      
     

 .      
       :   37 

/ 2/ ,    7.4 / 2/  ( ).  
       



115 

  ,     . 
 ,   ,   :   

 50 / 2/ ,    4.5 / 2/  [10, 11]. 
         

     :   43 
/ 2/ ,    4.1 / 2/  ( ),  

       
          

[12].  ,   -     
     [13].  

 
.     :  

 ( / 2/ )     –   ( / 2/ ), 
         . 

 
.  ,       
    ,     

,       
 .       

 ,        
   ,    

   ,       
 [14].  ,       

  , 
 

 , 
/ 2/  

 , 
/ 2/   

  

N 89°37.02´; 
W 08° 37.12´ 

04.2007 
04.2008 

20 52 10 
[8] 30 27 4.4 

70 31 7.8 
N 85°17´ 
E 122°32´ 09.2012 5 100 – [10] 25 150 11 

N 81°04.5´; 
E 138°54.0´ 

04.1995– 
04.1996 150 12–196 5.1 [11] 

 

S 66°29.93´; 
E 92°58.19´ 04.2001 

25 36 4.1 

[11] 

50 57 11 
75 56 16 

S 69°12.57´; 
E 76°17.49´ 05.2001 

25 34 3.1 
50 29 1.3 
75 55 0.8 

S68°3.74´; 
W54°54.55´ 

11.2004 10 108 8.1 

[13] 70 52 6.2 

12.2004 10 95 20 
70 53 4.0 



116 

     :   –  
 ,   –     . 

,   ,      
       

(      ),    
,      ,   

    ,    
     , 

   [15].    ,  
     ,  

        
, ,      

  .     : 
         

,    [11]. 
      

 ,   0128-2021-0006;   
 :   19-17-00234 ( -  

),   19-05-00787 (  ), 19-05-50090 
( ).  

 
  

1. Lisitzin A.P. Marine ice-rafting as a new type of sedimentogenesis in the 
Arctic and novel approaches to studying sedimentary processes // Russian 
Geology and Geophysics. 2010. V. 51.  1. . 12–47. 
2. Stein R. Arctic Ocean sediments: processes, proxies, and paleoenvironment // 
Developments in Marine Geology. V. 2. Elsevier, 2008. 592 p. 
3. Vancoppenolle M., Meiners K.M., Michel C., Bopp L., Brabant F., Carnat G., 
Van Der Merwe P. Role of sea ice in global biogeochemical cycles: emerging 
views and challenges // Quaternary science reviews. 2013. V. 79. . 207–230. 
4.  . .      

       // . 
2015. . 55.  3. . 470–479. 
5.  . .,  . .    

      //    
. 2014.  2. . 115–136. 

6. Lisitzin A.P. Sea-ice and Iceberg Sedimentation in the Ocean: Recent and 
Past. Berlin, Heidelberg: Springer-Verlag, 2002. 563 p. 
7.  . .,  . . ,    

    -   
   // . 2019. . 59.  3. . 449–

453.  
8.  . .,  . .,  . .  



117 

    : –  –
     // . 2020. . 60.  5. . 

740–746.  
9.  . .,  . .      

   //     
 . .:  , 2001. . 222–225. 

10. Lalande C., Nöthig E.M., Somavilla R., Bauerfeind E., Shevchenko V., 
Okolodkov Y. Variability in under ice export fluxes of biogenic matter in the 
Arctic Ocean // Global Biogeochemical Cycles. 2014. V. 28.  5. . 571–583. 
11. Novigatsky A.N. Dispersed sedimentary material in the snow and ice cover of 
the Central Arctic and its fluxes to the bottom // The Arctic: Current Issues and 
Challenges / Pokrovsky O.S., Kirpotin S.N., Malov A.I. (Eds.). NY: Nova 
Science Publishers. 2020. P. 393–404.  
12. Michels J., Dieckmann G.S., Thomas D.N., Schnack-Schiel S.B., Krell A., 
Assmy P., Cisewski B. Short-term biogenic particle flux under late spring sea ice 
in the western Weddell Sea // Deep Sea Research Part II: Topical Studies in 
Oceanography. 2008. V. 55 (8–9). P. 1024–1039. 
13. Pilskaln C.H. Manganini S.J., Trull T.W., Armand L., Howard W., Asper V. 
L., Massom R. Geochemical particle fluxes in the Southern Indian Ocean 
seasonal ice zone: Prydz Bay region, East Antarctica // Deep Sea Research Part I: 
Oceanographic Research Papers. 2004. V. 51 (2). . 307–332. 
14. Shevchenko V.P., Vinogradova A.A., Lisitzin A.P., Novigatsky A N., 
Panchenko M.V., Pol’kin V.V. Aeolian and ice transport of matter (including 
pollutants) in the Arctic // Implications and Consequences of Anthropogenic 
Pollution in Polar Environments. From Pole to Pole / R. Kallenborn (Ed.). Berlin: 
Springer, 2016. P. 59–73. 
15.  . .        
 . .: , 2006. 231 . 

 
On the basis of monthly polygons in the Arctic and Antarctic, sub-ice fluxes of 
sedimentary matter were studied. The fluxes of sedimentary matter from the bottom of the 
sea ice to the bottom are calculated. 
  



118 

 . .,  . .,  . .,  . ., 
 . .,  . .,  . .,  . ., 

 . .,  . .,  . . 
(   . . .  , . , e-mail: 
enovichkova@ocean.ru) 

    
     
  84-    «   

»  2021  
Novichkova E.A., Matul A.G., Kozina N.V., Malafeev G.V., 
Kiriyenko L.A., Yakimova K.S., Gracheva E.V., Budko D.F., 
Bulohov A.V., Chernov V.A., Kravchishina M.D. 
(Shirshov Institute of Oceanology RAS, Moscow) 
Lithological and paleooceanological investigations of the 
Greenland Basin and the continental margin of Spitsbergen in 
the 84th cruise of the R/V Akademik Mstislav Keldysh in 2021 

 
 :  ,  , , , 

,  , ,   
 

   84-          
        
   .     
       ,   
    ,      

,   ,      
         

        -  
.  ,       
         

 . 
 

   84-    «   » 
( )    -     

 ( .).        
 :    ,  

 -  ,     
    ,   -  
    (  , 

 ,     ).    
     - . 

     :  « -



119 

50» (   0.25 2),  Mini Muc /  410  
   -8-147 ( ).  

      
   -  ( ):  , , 

, , , ,    
,  ,  ,    . 

    :  
  ,  

   - , pH   -
 .   

    ,   
-     . 

 
.      84-   . 

 
        

 ,      
     

  ,        
 .       

       ,   
( ),    ( ).  



120 

      ,  
  2   . . 7051 (  

   )  . 7056 (   
    -  ) 

       -
    -    

       ,   
  .     

      ,  
, , ,        

.   . 7051 (   128 )  -
  -      
    .   . 7056  

-   - -   -  
(450–465 )   (0–450 )    .  

       
  ,     

   190 . . 
        

 -        
 .       -

  ( -  ),  
  .       

       
         

     .      ( . 
7063,   516 )    

  ( -    , 
  )      (  

  440 )   .   
      ,  

       
.  
   [1 3],     

         
  (  23550–24080 . . .)   

     ,    
    .   
          
       

.         
     –    , ( . 

7068  7087,  )    , 



121 

       
–  (sulfate-methane transition zone, SMTZ).    

 -    ,  
     .   
        
    MSCL-XYZ,  7068 

   ~35 . . .    7087  
        

   22º .       
    .  7088    

         . 
  -   -   -

      .  
      (7068  7088),      

  ,     
      (~24 . . . . [3]). 

        
      -

     (  -
 )      

 [4]. 
       

  ,     - .   
       ( . 7069  7092), 

  -    
   .   -

    -     
     .  . 7092  

 210–215        
   -  ,   

      . 
       ,    

    ,  ,   
  -         

  .    -  
     ,  

    (~22 19 . . . .),   
. 

 ,    , - , 
      -

   -   ,  
  . - ,    

       



122 

    ,     -
   .  

    «   », 
. . , . .       

     .  
       

,   20-17-00157 ( -    
   )   21-17-00235 

(  ). 
 

  
1. Schneider A., Panieri G., Lepland A. et al. Methane seepage at Vestnesa 
Ridge (NW Svalbard) since the Last Glacial Maximum // Quat. Sci. Rev. 2018. 
V. 193. P. 98–117.  
2. Sztybor, K. Rasmussen T.L. Late glacial and deglacial palaeoceanographic 
changes at Vestnesa Ridge, Fram Strait: Methane seep versus non-seep 
environments // Palaeogeogr. Palaeoclimatol. Palaeoecol. 2017. V. 476. P. 77–89.  
3. Sztybor K., Rasmussen T.L. Diagenetic disturbances of marine sedimentary 
records from methane-influenced environments in the Fram Strait as indications 
of variation in seep intensity during the last 35 000 years // Boreas. 2017. V. 46. 
P. 212–228.  
4. Jessen S.P., Rasmussen T.L., Nielsen T., Solheim A. A new Late Weichselian 
and Holocene marine chronology for the western Svalbard slope 30,000-0 cal 
years BP // Quat. Sci. Rev. 2010. V. 29. P. 1301–1312.  
 
Geological work in the 84th AMK cruise was focused on collecting sediments in key areas 
of the subpolar North Atlantic and the Barents Sea from the point of view of 
paleoooceanology. Further processing will make it possible to trace changes in the Atlantic 
water inflow to high latitudes, which is a major factor in the formation of both the modern 
and ancient climate of our planet, and as a consequence, a limiting factor for the Arctic 
response due to the formation and export of perennial sea ice through the Fram Strait and 
the arrival of polar water with the cold East Greenland Current. In addition, studies were 
carried out in the sediments of fluid discharge chambers to assess their role in the modern 
sedimentary systems of the European Arctic. 
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Middle and Late Holocene environment on the shelf of the eastern Arctic can be 
reconstructed based on a comprehensive analysis of micropaleontological data and the 
chemical composition of sediments deposited over the observation period. It was found 
that the main factor influencing the variability of the ice cover in the southern part of the 
Chukchi Sea is the intensity of the inflow of warm Pacific water through the Bering Strait 
and its interaction with the cold Coastal Siberian Current. 
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The factors of relief formation on the shelf of the Arctic seas are considered. The 
intensification of this process in the 21st century is associated with modern climate 
warming and a reduction in ice cover, which leads to the dominant role of hydrodynamic 
processes. Melting glaciers reveal a subglacial relief.  
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Zircon xenocrysts were found in the rocks dredged from the Shaka Ridge. U-Pb isotope 
system recorded the age of crystallization this zircons from Archean about 2.8 Ga to 
Mesozoic of 180 Ma. According to the research, the studied zircon has a magmatic nature. 
  



136 

 . .1,  . .1,  . .2 
(1   . . .    , . 

, e-mail: savvichev@mail.ru; 2   . . .  
  , . )  

       
-  (    )  

Savvichev A.S.1, Rusanov I.I.1, Kadnikov V.V.2 
(1Winogradsky Institute of Microbiology Research Center of Biotechnology RAS; 
2Skryabin Institute of Bioengineering of Research Center of Biotechnology RAS, 
Moscow) 
Microbial processes and microbial communities at the water-
bottom boundary (Barents Sea and Norwegian basin) 

 
 :  ,  ,  ,  

,    
 

      -    
   ,   

  ,    
,       , 

  .    
  16S       

        ,  
    . 

 
   ,  

         
     . .   . .   

.    [1–2].  ,      
    ,    

   ( ).   
,     , 

      (  ). 
 ,          

 ( , , - )     
,    ,     13 . 

      ( , )  
    13    13   

-         . 
      

     
      

.  
          101  



137 

1514    2020 .   80-    «   
» [3], . 1. 

 
 1.     

Sampling 
station 

Sea depth 
(m) Coordinates Sediment 

depth (cm) 
16S rRNA gene 

sequences 

6840 1514 75.21990 N 
13.11843 E 0–1 5085 

6841 385 76.06437 N 
15.57961 E 0–1 9373 

6844 101 77.03582 N 
25.58852 E 0–1 106326 

6849 307 78.59960 N 
35.39939 E 0–1 9795 

6864 584 80.59010 N 
40.45922 E 0–1 9441 
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4. Kravchishina M.D., Lein A.Yu., Flint M.V. et al. Methane-Derived 
Authigenic Carbonates on the Seafloor of the Laptev Sea Shelf // Front. Mar. Sci. 
2021. 8:690304. doi: 10.3389/fmars.2021.690304 

 
In the samples of bottom sediments and the water-bottom boundary layer, a complex of 
microbiological and biogeochemical studies was carried out, including the determination 
of the total number of microorganisms, the value of the dark assimilation of carbon 
dioxide. The use of high-throughput sequencing of the 16S rRNA gene revealed clear 
differences between microbial communities and processes in surface and deeper 
sediments, often reflecting oxygen and anoxic conditions. 
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Georgia // Earth and Planetary Science Letters. 2014. V. 403. P. 166–177. doi: 
10.1016/j.epsl.2014.06.036  
5. Gepreags P., Torres M., Mau S. et al. Carbon cycling fed by methane seepage 
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Frequency - resonance processing of satellite data for structures in Cumberland Bay (South 
Georgia Island, sub-Antarctic) and the Ross Sea (West Antarctica) was carried out to 
determine the possible geological nature of the recently identified modern Antarctic gas 
emission centers (seeps). It has been shown that deep gases (including abiogenic methane), 
recorded as gas seeps at shelf structures of Cumberland Bay and the Ross Sea, play an 
important role in the formation of the modern centers of gas flows emission. These deep 
gases are an integral part of the gas seeps, supplementing the detected biogenic methane 
gas emission and increasing its total amount. Part of them can enter the atmosphere. 
Processes of deep gases emission at the studied seeps are not associated with global 
warming. 
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The potential impact of the process of erosion of the seabed on the evolution of bottom gas 
hydrate accumulations is discussed. This important processis caused by the degradation of 
the ice sheet due to the impact of the retreating ice sheet leaving traces of dragging on the 
bottom surface and thereby affecting the thermobaric conditions in the bottom. An 
analytical solution of the heat conduction equation is obtained, which gives an idea of the 
temporal and spatial dynamics of temperature after erosion. 
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Based on the correlation relationship of grain-size fractions with the Fe2O3 content in the 
recent sediments of the Ob and Yenisei estuaries, the grain-size composition of sediments 
was reconstructed in those areas where only their chemical composition was determined 
earlier. In addition to the existing indicators of the river discharge of the Yenisei and Ob, a 
new set of criteria for this purpose was proposed: the content of the clay fraction and 
amount of CaO (in mas.%).   
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The results of calculations of the spatial distribution of bottom deformations in the bottom 
area of the Pechora Sea at different wind directions are presented. It is shown that bottom 
erosion dominates on the shelf, while in the coastal zone of the storm the prevailing 
directions cause accumulation of sediments. The shores themselves are mostly destroyed 
and receding, which ultimately should lead to a flattening of the underwater coastal slope. 
It is concluded that there are large-scale relatively isolated lithodynamic cells in the coastal 
zone. The mass of precipitation displaced during a storm is measured in hundreds of tons 
per square kilometer of seabed and increases with increasing wind speed. The bulk of the 
material is transported during storms in a strip of depths from 10 to 30 m. 
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During the 60th cruise of the R/V Akademik Oparin to the Chaun Bay of the East Siberian 
Sea (September 26–November 11, 2020), the spatial distribution and morphology of 
ferromanganese nodules were studied. The morphological diversity of ferromanganese 
crusts recorded in the expedition, along with their different maturity and variegated spatial 
distribution, indicates the active ore genesis processes at the bottom of the Chaun Bay. 
  



168 

 . .1,  . .1,  . .2 

(1  "  " ", . , e-mail: khalikov@rpatyphoon.ru;2  
 . . .  , . ) 

      
      

    
Khalikov I.S.1, Yakhryushin V.N.1, Pronin A.A.2 
(1Federal State Budgetary Institution "Research and Production Association "Typhoon", 
Obninsk; 2Shirshov Institute of Oceanology RAS, Moscow) 
Method for comparing PAH profiles using the coefficient of 
divergence on the example of bottom sediments of the Barents 
and Kara seas 
 

 :  , ,  ,   
  

 
          

   (Kp).     
         
     . 

 
         

  ,        
 .      

      
         

. 
   ( )  

         , 
     ,  

 ,  ,   
   [1].   

        
  [2]. 

        
        

.        
       

    . 
      

     .  
        

 (52 ,  > 100 )   (70 ) , 



169 

    -  2016 .     
  ( )  : , 

, , ,      
– -    ( .1).    

, ,      
   [3]. 

 
 1.          

 
 ,   (n)  

 , n=6  
 , n=15  

 , n=10  
 , n=15  

 , n=6  
 , , n=52  

-  ,> 50 , n=29 1 
-  , < 50 , n=14 2 

 ,> 50 , n=9 1 
 , < 50 , n=18 2 

 , ,>50 , n=38 1 
 , , < 50 , n=32 2 

 
        

          
 (Kp)  ( ) [4],   

 : 
n

i ii

ii

xx
xx

n
Kp

1

2

21

211

, 
 xi1  xi2     i (  

)     (1  2     ),  n 
–   . Kp    

   ,     
.  ,  , 

      ,   
  . 

      13 : , 
, , , ( ) , , ( ) , 

(b) , (k) , ( ) , (a,h) , 
(g,h,i) , [1,2,3-c,d] .   Kp   
,     ,        



170 

 ,   ,    
, ,    .  Kp 

           
   . 2. 

 
 2.       
     

       1 
 

2 1 2 1 2 

 0            
 0.14 0           
 0.13 0.12 0          
 0.13 0.21 0.13 0         
 0.18 0.20 0.10 0.10 0        
 0.10 0.12 0.04 0.10 0.10 0       
1 0.48 0.55 0.54 0.47 0.53 0.52 0      
2 0.90 0.91 0.92 0.91 0.93 0.92 0.83 0     

1 0.52 0.59 0.58 0.51 0.56 0.55 0.12 0.82 0    
2 0.91 0.92 0.93 0.92 0.94 0.93 0.87 0.20 0.86 0   

1 0.49 0.56 0.55 0.48 0.53 0.52 0.03 0.83 0.09 0.87 0  
2 0.91 0.92 0.93 0.92 0.93 0.92 0.85 0.10 0.94 0.10 0.85 0 

 
 ,   Kp   (  0.21; 

  )      
          (   
   50 ),    ,       

      .  ,  
        

        ( . 2).  
  (Kp> 0,9)         

  50 .    
,       , 

       ,  
 . 

  [3] ,        
       

    .   
    ,     
 . 

        
         (>  < 50 ),  

      
.     ( )  

       2.5  ,   
    > 50         < 



171 

50  [3].        
      

 .    
        (d> 0.1 

).        
 ,      

  ,    
       

. 
       

         
         

.      
    . 

        
       

     .  
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Journal of General Chemistry. 2018. V. 88.  13. P. 2871–2878. 
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A method is proposed for comparing the similarity of PAH profiles in bottom sediments 
using the coefficient of divergence (Kp). The PAH profiles in the bottom sediments of the 
surveyed license areas in the Barents Sea are close and strongly differ from the 
composition of the polyarenes in the Kara Sea. 
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Long sediment cores collected from the area of the Central Arctic Submarine Elevations 
Complex during two Polarstern expeditions in 2008 and 2014 were subjected to 
paleomagnetic studies. This research has shown the significant variation in mean 
sedimentation rates along transect of the Mendeleev Risethe Podvodnikov Basinthe 
Lomonosov Ridge during the Pliocene–Quaternary. 
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Sediments from a core in the Franz Victoria trough, the Barents Sea, are studied in terms 
of mineralogical and petrographic composition. The main constituents were ‘black shale, 
quartz, siltstone, sandstone, quartzite, argillite, and carbonates. The core was eventually 
divided into three layers representing three stages of late deglaciation: I. deglacial, II. 
transitional period, III. Holocene. 

 
Franz Victoria Trough (FVT) is located in the northern Barents Sea between 

Svalbard and Franz Josef Land archipelagos, being the largest pathway between 
the Barents Sea and the Arctic Ocean [1]. Sediments here hold important 
information about processes related to regional climate changes during the Late 
Pleistocene [2, 3]. Lithological composition of the local sediments has been 
covered by, e. g., [2, 4, 5], although a detailed study of petrographic and 
mineralogical composition has not been carried out. This work describes the 
material composition of the sediments in a core from FVT and uses the 
information to recreate some environmental changes here. 

The 150 cm long core 19-22GC was taken with a gravity corer at 454 m 
water depth in 81°15.283' N, 39°11.808' E during Transarktika-2019 expedition 
[6]. A total of 74 samples was taken continuously as 2–3-cm thick slices, washed 
over a 63-micron mesh size sieve, and then dry-sieved. Coarse-size fractions 0.5–
1 mm, 5–10 mm, and >10 mm were studied separately. Depending on the 
amount, either all particles in a sample were counted and studied or part of the 
sample by mass (quarter or half). Then, they were identified with a binocular 
microscope and, additionally, using immersive microscopy. Carbonate rocks and 
minerals were also identified using hydrochloric acid. 
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The coarsest grains (>10 mm) are present only below 93–95 cm, and the 
number of grains in 5–10 mm size fraction also reduces sharply there (Figure). 

All identified particles were divided into four groups: sedimentary rocks, 
metamorphic rocks, terrigenous minerals, and authigenic components. The first 
two groups comprise about 82% in total. Figure depicts their fluctuations along 
the core. It is clear that these two constituents mirror each other. The composition 
is quite stable below 93 cm with sedimentary rocks dominating; then the 
amplitude increases, and at 51 cm terrigenous minerals start to prevail up until the 
surface, where both components align. 

Major components are ‘black shale’, quartz, siltstone, sandstone, quartzite, 
argillite, and carbonates. Content of quartz and feldspar increases towards the 
upper part of the core, siltstone and coal dominate in the middle part, and ‘black 
shale’, sandstones, and carbonates show maximum in the lower part and decrease 
upcore. 

Cluster analysis was performed to group all samples; the optimal number of 
clusters was two or three. When choosing two clusters, the samples divide strictly 
into upper and lower parts at 49–51 cm, while with three clusters the third 
segment was added below 93 cm. 

All of the above allows to divide the core into three layers with the following 
characteristics (Fig. 1): I. High coarse particles input, stable ratio between the 
components, prevalence of sedimentary rock debris, and relatively high input of 
‘black shale’, sandstones, and carbonates; II. Low coarse particles input, greater 
fluctuation of the components’ share with sedimentary rock dominating again, 
and strong presence of siltstone and coal; III. Low coarse particles input, more 
stable ratio between the components, and prevalence of terrigenous minerals: 
quartz and feldspar. This can be explained by the environmental changes and 
especially the proximity of the glacier. 

Layer I can be called deglacial – due to the abundance of coarse-grained 
particles apparently brought by the icebergs – ice-rafted debris. Apart from this, 
material composition points to nearby islands being the main source of the 
sediments [7] – it means that the glacier was still there at the time. Stability in the 
ratio between all components points to the stability in the source of the material. 
This layer was comprised of glaciomarine sediments when the icebergs were 
abundant. Layer II is distinctive with its strong fluctuations and contrast 
composition – half of the material is siltstone here. This points to a shift in 
environmental conditions. The number of the coarse particles is reduced, which 
indicates weaker iceberg influence and almost finished glacier disintegration. 
This layer is a transitional one between a cold glacial and a warmer period. 
Finally, layer III, rich with quartz and other terrigenous minerals, represents 
modern hemipelagic sedimentation. There is a need to notice that quartz has been 
always a significant contribution yet it started to dominate in layer III most 
probably due to a reduction in the supply of other components – this means that 
the sea ice sediment supply started to prevail, and the glacier reduced 
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significantly in volume or even disappeared. Such division agrees well with 
works on the Quaternary sediments of the northern Barents Sea [2, 8,9]. 

Of course, a proper age model is needed to check the hypothesis and clearly 
distinguish the timing of the environmental changes. 

 
Figure. Number of coarse particles and percent of sedimentary rocks and 

terrigenous minerals in the core 
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As a result of morphotectonic modeling of the bottom topography of Lake Ladoga and 
comparison of its results with the data of lineament analysis and constructions of 
predecessors, the authors drew up a scheme of fault tectonics of the lake bottom. The 
scheme shows the main features of the configuration of the fault network. 
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The 40Ar/39Ar age and geochemical data of the rocks dredged from submarine volcanoes 
on the northern Kurile Basin slope show that these rocks (25.3–25.9 Ma) have very similar 
trace element and isotope characteristics to those of the Kurile Island Arc, indicating 
derivation from a common magma source. Three models of the Kurile back-arc basin 
opening are discussed basing on cumulative data obtained in 1998–2006 in Kurile back-arc 
and fore-arc areas. 
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Multibeam echosounder data obtained during Russian-German projects KALMAR and 
BERING were used to prepare detailed bathymetry maps of Piip volcano area. Based on 
the flank cones and fissure lava flows alignments we determined tectonic paleostress that 
has existed during cones formation, presumably after the Upper Miocene – Lower 
Pliocene. The paleostress differs from recent tectonic stress that depends on displacements 
along the Bering dextral strike-slip zone.  
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As a result of the integrated analysis of the data of complex geological and geophysical 
studies carried out on the voyages of the research vessel "Vulkanolog", new data on the 
structure of the South Iturup group of submarine volcanoes in the Kuril island arc were 
obtained. 
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Information is given on the localization of hydroacoustic anomalies in the region of the 
Paramushir and Atlasov Islands, and conclusions are drawn about their connection with the 
processes of hydrate formation in this area and the activity of the Alaid volcanic massif. 
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The authors interpreted the materials of magnetic surveys of the southwestern part of the 
Barents Sea. Frequency filtering was performed and the inverse problem was solved for 
each selected horizon. For each selected hypsometric level, the connection between 
gravitational and magnetic anomalies was evaluated, areas of direct and inverse correlation 
were identified and their connection with certain structures of the earth's crust was 
established. 
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In order to study the geomagnetic structure of the oceanic crust in the northeastern part of 
the Central Basin of the Indian Ocean, geomagnetic modeling using magnetic survey data 
from three submeridional magnetic survey profiles in the region of 80° E, south of Ceylon 
Island was carried out, which made it possible to divide the geomagnetic section by depth 
to sources, and to make the calculation of geometric parameters for each of the selected 
horizons (depth to the upper and lower edges, the power of the selected horizon), as well 
as the calculation of the value of the effective magnetization of each horizon. The main 
task of modeling was to assess the contribution of deep objects to the magnetic anomalies 
of the oceanic lithosphere, including linear-banded ones. 
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The analysis of seismotectonic deformations before, during and after the 2011 Tohoku 
earthquake (Japan) was carried out on the basis of satellite geodetic data. Models of 
interplate coupling in the zone of mechanical contact of plates before the earthquake, as 
well as distributed seismic and postseismic displacements in the fault plane were 
constructed. 
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An improved model of the morphology of the Mzymta-Bzyb submarine canyon system has 
been synthesized. Operational analysis of the model indicates significant restructuring of 
the canyon system in the Neopleistocene-Holocene period. The system contains areas of 
interception and crossing of canyons. The discrepancy between each other and the 
parameters of the denudation area of the Bzyb and Mzymta canyons was revealed. 
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Petromagnetic studies of oceanic serpentinite and magnetic modeling based on magnetic 
surveys in various regions of the World Ocean indicate a two-tiered geomagnetic structure 
of the oceanic crust, where layer 2A is upper, and layer 4, serpentinite, is lower. 
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The paper provides an overview of the historical data on the occurrence of tsunami near 
the Russian coast in the marginal seas and inland basins. Tsunamis present the main threat 
of for the Far East coast of the Russia, however, their manifestations are known in the 
Black, Caspian, White, Baltic and other marginal seas, as well as in inland water bodies. 
The statistics of historical observations of tsunamis for individual basins are presented. 
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In addition to the processes under consideration, the movement of the planet's core leads to 
such consequences as the formation of the Earth's magnetic field, mountain building, 
continental drift, earthquakes, an astronomical shift relative to the reference time, etc., 
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During 41 and 49 voyages (2019–2020) of the R/V Akademik Nikolay Strakhov, geological 
and geophysical work was carried out to study the bottom topography and the structure of 
the sedimentary cover of the Kara Sea. According to the research results, it was possible to 
identify a large number of seismoacoustic anomalies, indicating active degassing. 
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2. Gudelis V., Königsson L.K. The Quaternary History of the Baltic. University 
of Uppsala, 1979. 
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New geomorphological features of the meso- and micro-relief of the sea bottom in the area 
of Taran Cape were identified and a detailed geomorphological map was constructed on 
the basis of new geological and geophysical data obtained in 2020 during cruise 47 of the 
R/V Akademik Nikolay Strakhov. The positions and rates of change in the relative sea 
levels for the southeastern part of the Baltic Sea at various stages were refined based on 
the depth of the location of ancient coastal scarps and terraces. 
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Based on the results of structural – geomorphological analysis of the cartographic material 
and Landsat satellite images of the volcanic island of Deception, the main elements of its 
modern tectonic structure are considered. It is declared that currently Deception is 
characterized by block tectonics created by local-scale faults of the NW and SW strike 
with the dominance of the latter. 
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The technology and equipment for studying coastal river paleostructures of the seabed by 
means of broadband continuous seismoacoustic profiling and GPS positioning are 
described. The results of mapping the paleostructures of the Ashamba River in Blue Bay 
near Gelendzhik are presented. 
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An earlier unknown effect of expansion of the Benioff zone to the strongest crustal 
earthquakes occurring in the frontal parts of island arcs and active continental margins was 
discovered, and narrowing after earthquakes. 
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The results of boundary bottom currents measurements in some seismically active regions 
with simultaneous recording of seismic signals and noise are investigated. The works were 
carried out in the Mediterranean Sea (Crete region), in the Black Sea (Caucasian coast) and 
in the Azoro-Gibraltar region of the Atlantic Ocean. Our results are compared with similar 
measurements in Monterey Bay, California. The mechanisms of excitation of seismic and 
acoustic fields by such currents are considered. 
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Methods of spatial digital processing of models of the underwater bottom relief allow us to 
obtain a wide range of characteristics of the bottom surface. In this paper, we propose one 
of the possible options for classifying the methods of processing the bottom DEM.  
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A convective model of the evolution of the crust of the Podvodnikov basin and the Alpha-
Mendeleev rise in the Amerasian basin of the Arctic during the Cretaceous period is 
proposed. The model makes it possible to explain the significant thinning of the crust of 
the Podvodnikov basin without its noticeable stretching in comparison with the Alpha-
Mendeleev rise crust. This thinning occurs due to erosion of the lower plastic layer of the 
crust under the action of currents of the upper mantle plume. 
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Formation of the relief and topography of the South Kuril Island Arc System is associated 
with different stages of changing geodynamic situation in the Kuril Basin, Japan-Kuril 
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A probabilistic approach was applied for the Caspian Sea to assess the tsunami hazard. It is 
based on a statistical model of the region's seismicity. On the basis of the obtained possible 
synthetic earthquakes, the maximum wave heights were calculated for the entire coast for 
different return periods: 250, 500, 1000 and 5000 years.  
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In the sedimentary cover of the north-eastern shelf of Sakhalin Island, using high-
resolution seismic exploration and continuous seismic-acoustic profiling, subvertical zones 
(gas chimney) were studied. They are channels of migration of the head ascending fluid 
flows. Positive and negative landforms at the places where they reach the bottom are 
formed. The structural features of the main types of gas chimney are considered. 
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The modern appearance of the Kara Sea bottom surface was formed as a result of the 
activity of various geomorphological processes, which were most active in the Late 
Pleistocene and Holocene. Investigations of the detailed morphology of the relief and the 
structure of the upper part of the sedimentary cover within the multibeam survey polygons 
of the 41st cruise of the R/V Akademik Nikolaj Strakhov made it possible to identify the 
area of development of forms of glacial and fluvioglacial relief. 
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The purpose of the above studies is to obtain high-quality seismoacoustic profiles within 
the Crimean shelf polygons to address the issues of stratigraphy and lithology of the 
Pleistocene-Holocene sedimentary complexes of the Black Sea. The purpose of the above 
studies is to obtain high-quality seismoacoustic profiles within the Crimean shelf polygons 
to address the issues of stratigraphy and lithology of the Pleistocene-Holocene sedimentary 
complexes of the Black Sea. 
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The article for the first time presents information about a strong earthquake and tsunami of 
1728 in the basin of Lake Imandra on the Kola Peninsula based on the diary of Delil de la 
Croer, Lappish legends and geological materials on eastern shore of Lake Ecostrovskaya 
Imandra. The materials on the tsunami in this area of recent historical time are presented 
for the first time and are still changing all the dangers of destructive phenomena in the 
Kola Peninsula region, which is densely mastered with the objects of special 
responsibility.  
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3D geophysical model allowed tracing common structure features of the basement of the 
Gakkel Ridge and the Laptev Sea. On the results of modelling different crustal blocks were 
distinguished in the survey area and the abyssal prolongation of the East-Laptev Horst was 
located. 
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Exgumation of the upper mantle and low crust rocks in the Atlantic Ocean take place over 
a period of the whole story of his opening beginning from the early stage of expansion and 
ending with present-day. Reviewed the mechanisms of raising of abyssal rocks to the sea 
bottom in the diverse provinces of Atlantic.   
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The role of landslide processes on the formation of the modern relief and thickness of 
Quaternary sediments on the shelf of the Black Sea between Anapa and Novorossiysk is 
studied. Depending on the disposition of the exit of landslide bodies and outcrops of 
bedrock, the features of the relief of the coastal and deep shelf, the structure, composition 
of sediments and their changes over the area of the studied area are described. 
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The Falkland Plateau and the Maurice Ewing Bank are located in the southern part of the 
Atlantic Ocean from the South American continental margin. The tectonic origin and 
structure of the lithosphere the studied structures remains debatable. The analysis of 
potential fields and density modeling of the Falkland Plateau was performed in order to 
identify the structural features. 
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The Islas Orkadas and Meteor Rises are located in the southern part of the Atlantic Ocean 
to the west and to the east at approximately the same distance from the southern segment 
of the Mid-Atlantic Ridge. A number of researchers suggest their similar origin. The 
analysis of potential fields and density modeling of rises is carried out in order to identify 
the features of their structure. 
  



325 

 . .1,  . .1, 2 

(1  -      
     . . , . - , e-

mail: wanda@list.ru; 2 -   , . -
) 

   -  
    –   

Sergeeva V.M.1, Leitchenkov G.L.1, 2 
(1Academician I.S. GRAMBERG All-Russia Scientific Research Institute for Geology and 
Mineral Resources of the Ocean, St. Petersburg; 2Saint Petersburg State University, St. 
Petersburg) 
Formation of the central part of the South-East Indian Ridge in 
the Paleocene–Eocene 

 
 :  , -  , 

 , ,   
 

       
   ,    – .  

       
(132–139  . .) -    .  

 
 -      

        –  
   .    
        ( ): 

 (115–132  . .),  (132–139  . .)   (139–
150  . .) 

      -  
  ( )     (  85 . . .)  

  .     
   (    )   

  .      
 (85–40 . . .)  . 68–61 . . . 

        ,  
   27y – 31o     

      
 [1].  18    (40 . . .)  

       
      3.5 / .  



326 

 
.  -     

  
        

.      (  
 )    –   V (   

).       
 67 . . .       ,   

    ,   
  [2, 3].  , 44 . . .,    

        
  [4]. 



327 

       
       

 .     
       
   .   

  , ,   68 . . .,  
       [1, 5]   
         

 [3, 6].      
 132  139  . .  40 . . .,     

 18   . 
       

        
    -  

. 
 

  
1. Tikku A.A., Cande S.C. The oldest magnetic anomalies in the Australian-
Antarctic Basin: Are they isochrons? // J. Geophys. Res. 1999. V. 104. BI. P. 
661 677.  
2.  . .,  . .,  . .,  . .,  

. .        
   // . 2014.  1. . 8 28. 

3.  . .,  . .,  . .,  . . 
    

         
-   // . 2020.  

6. . 25–38.  
4. Norvick M.S., Smith M.A. Mapping the plate tectonic reconstruction of 
southern and southeastern Australia and implications for petroleum systems // 
APPEA Journal. 2001. V. 41. P. 15 35. doi.org/10.1071/AJ00001 
5.  . .,  . .,  . .,  . ., 

 . .      
        

 //  . 2019.  2. . 76–91. 
6.  . .,  . .,  . .   

    –   V   
  (  ) //    
. 2011.  2. . 69 80. 

 
The study examines the processes of formation of the oceanic crust between Australia and 
Antarctica, which took place in the Paleocene - Eocene. The main attention of the study is 
focused on the formation of the central segment (132–139  E) of the southeastern part of 
the Indian Ocean Ridge.  
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Studies of the Canary Basin southern part have shown that the eastern passive part of the 
transform faults to the north of Kane transform fault contains modern deformations of the 
sedimentary cover upper part with the appearance of its acoustic blanking and acoustic 
turbidity near the bottom uplift. These features of the section wave field are manifested 
over a local depression in the Bouguer anomalous field and may indicate the presence of 
fluids in the section, as well as admixtures of volcanoclastics in the upper part of the 
section. The origin of the fluids can be connected either with the process of 
serpentinization of the upper mantle rocks, which was expressed in its density loss, or with 
volcanic activity. 
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The Rises of Afanasy Nikitin and Konrad can be formed by Konrad hotspot near the Indo-
Antarctic spreading zone about 80–90 Ma ago. This hot spot was a satellite of the giant 
Kerguelen plume, operating in the eastern part of the Indian Ocean from 130 million years 
ago to the present. During the interaction of the Kerguelen plume with the spreading zone 
and transform faults, non-spreading blocks of the ancient continental lithosphere of the 
Gondvana could remain. This is confirmed by new results of the absolute age for zircon 
from the basalt of the Afanasy Nikitin Rise, reaching 2.9 billion years. 
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Geological features of Olytorka-Kamchatka accretionary region allow us reconstruct two 
marginal sea basins Late Cretaceous-Paleogene ages that had divided of volcanic arc from 
ocean. Peculiarities of structure and composition of fragments crust this basin show, that 
they had different nature. 
  



343 

 . .1,  .2,  .2 

(1   . . .  , . , e-mail: 
kambear2011@yandex.ru; 2      

 , , )  
     

 (  )    
   

Tsukanov N.V.1, Freitag R.2, Gaedicke Ch.2  
(1Shirshov Institute of Oceanology of the RAS, Moscow; 2Federal Institute of Geosciences 
and Natural Resources, Hanover, Germany) 
The age of exhumation of sedimentary complexes of the 
Kronotsky terrane (Eastern Kamchatka) based on track dating 
of apatite  
 

 :  ,  , , , 
,  ,   

 
         

      : 31±5; 11–15; 6–9 . . 
   ,   , 

        
,       . 

 

 ,      
,      , 

    ,  
       

  [1–3].      
        

 (U238),       
  [4–5]. 
  ( . 1 )  , -

      – 
 ,      

  ( -  , ,  ). 
      -     

        
    .     

   ,    
      , 

    [6].    
   -   



344 

          
   [1, 7].  

 

4 

1 

3 

2 

8 

5 

7 

6 

12 

9 

11

10 

3

3 

6

7

10

15.1±1.9

7.2±1.0

15.4±4.6

11.8±1.7
8.6±1.2

19.3±1.1

8
9

12
1111.4±1.7

136.2±1.0

13 

14 

. 1

-  

-  

50

55 . .

170160

160 . .
50

55

-

 
 

 

400

 

-  
 

.
 -

10 

34

5

31.6±5.67.3±1.1

8.0±0.8
11.9±2.1

7.5±1.0

2 1

55° . .

54°30’

.

162° . .161°

161° 162° . .

55° . .

54°30

-

 
. 1.    -   [8]   

 [8]. 
1 – -      -

  ; 2 –   P3–N1 
(  ); 3 –  (P3–N1bg),  (P3cz)  

 (P2tn)   [8], (    [9]); 4 – 
  (P1st); 5, 6 –   (P2kr): 5 –  

; 6 –  ; 7 –   (K2 cn? km m)  
  (K2) (   ) ; 8 – 

; 9 –  :  – ,  – 
; 10 – ,    ; 11 –   

    ; 12 –      . . 
  : 13 –  ( P3–N1bg),  (P3 cz)   

(P2tn)   [8], (    [9]); 14 –  : 
 – ,  – . 

 
    .     
,     



345 

   -         
.        

 60         
  ( . 1 , ).     

 25 .      – 3  
    1   .   

       (grain-by-
grain)       Z-  (Zeta-
method) [4–5].   4, 5  6,      - 

  ( 2- ) [2, 12].  
      . 

         
    -     

    : 31±5 ( . 1); 11–15 ( . 7, 8, 
11  12); 6–9 .  ( . 2, 3, 9, 10  13). 

       (31±5 . ) 
        
,        .  

  -    -  
,        

  -  . 
     11–15 .     

  -    -
       – 

, ,   [8]     
[9].        

,       
 50–150 .  

   ,   6–9 . , 
  ,    

  -  ( . . 1, 2).     
   (P3-N1 gr) ,  (P3-N1 

cz)   (P2 tn) . 
  4–6      

.     8.0±1.1, 19.3±1.1  45.8±5.0 . 
 ( . 6)    -     

      .   
      ,  

   -  
( , ,    [8]   

  [9].  4 (  5.1, 8.0, 21.5 . )  5 (  4.6, 
11.9, 29.0 . )     

,   .      . , 



346 

,     ,    
" "    ,        

          
.      , , 

       .  
    (31±5 . )   

         
   –    . 

   (  )     
 .       

         
 .  [10]. 

   , ,    
        

       
(  ) [9–11].       

       
 [11]. 

        
      , ,   

       . 
          

   -   -
  . 
        

  [11]      
    -      

.          
,       

, , .    
         

   (  (P2)    (P3-N1)) 
     .  

         
 -   , ,   
  6–4.5 . . 

     ,   
0128-2021-0004.       

      
     -   , 

  03G0640C.  
 
 



347 

  
1.  . .      

   //  . 2008. . 577. 319 .  
2. Brandon M.T. Decomposition of fission-track grain age distribution // Amer. J. 
Sci. 1992. V. 292. P. 535–564.  
3. Wagner G.P., Van der Haute. Fission-Track Dating. Solid Earth Sciences 
Library, Dordrecht. Kluwer Academic Publishers, 1992. 285 p. 
4. Hurford A.J. Standardization of the fission track dating calibration: 
Recommendation by the Fission Track Working Group of the I.U.G.S. 
Subcommission on Geochronology // Chem. Geol. 1990.V. 80. P. 171–178. 
5. Hurford A.J., Green P.F. A users’ guide to fission track dating calibration // 
Earth and Planetary Science Letters. 1982. V. 59. P. 343–354. 
6.  . .    -   

  . - :  . 
 .  , 2009. 191 .  

7. Freitag R., Gaedicke C., Baranov B.V., Tsukanov N.V. Collisional processes at 
the junction of the Aleutian–Kamchatka arcs: new evidence from fission track 
analysis and field observations // Terra Nova. 2001.  13. P. 433–442. 
8.  . .,  . .,  . .  .  

   .  1:200 000.  
- .  N-57-XII, N-58-VII, N-57-XVIII ( .  

).  . - . 2006. 258 . 
9.  . .,  . .,  . .   

   –    // 
. 1997.  3. . 74–85. 

10.  . .,  . ., . .,  . .  
-       

     //   .2004. 
. 45.  11. . 1292–1302. 

11. Alexeiev D.V., Gaedicke C., Tsukanov N.V. et al. Collision of the Kronotskiy 
arc at the NE Eurasia margin and structural evolution of the Kamchatka – 
Aleutian junction // International Journal Earth Science. 2006. V. 95. P. 977–993. 
DOI.org/10.1007/s00531-006-0080-z. 
12. Galbraight R.F. On statistical models for fission-track counts // Journal of 
Mathematical Geology. 1981. V. 13. P. 471–478. 
 
New data on the fission track age of apatite detrital grains allow us to distinguish three 
groups of age: 31±5; 11–15; 6–9 Ma. The exhumation ages of sedimentary complexes 
containing the studied apatite are compared with the main tectonic events in Eastern 
Kamchatka. It is concluded that the collision processes continued to the Late Miocene. 
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The reflection of the Khatanga-Lomonosov fault zone in the spectrum of the results 
obtained in the course of research by different geological and geophysical methods is 
considered. The relationship of the fault zone with the bands of gradients of the 
distribution of S-velocity isolines as a function of depth, with increased values of the heat 
flow, with the peculiarities of the distribution of earthquake epicenters, as well as with the 
confinement of sip fields of methane unloading is illustrated.  
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The paleogeodynamics and geochronology of the development of the bottom of the Jane 
Basin in the northwest of the Weddell Sea were studied. 
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